
Gallatin Local Water Quality District 
2024 Well Testing Workshop

Gallatin Gateway, Montana May 23rd 2024



You are your own water and 
sewer utility!



Average cost of well 
in Gallatin Valley: 
$7,500 for 100ft 
well

Average cost of replacement for a basic 
septic: $15,000-$20,000

Avg Cost to pump septic system: 
$300-$500 every 3-5 years

Avg cost well test:
Nitrate Coliform $45
Domestic Analysis $125

Avg cost for well pump: 
$10,000 good for 8-20 
years 





welleducated@montana.edu

Expect your results 3 weeks 
after shipping



Locating Well Coordinates



Locating Well Log- Ground Water Information 
Center (GWIC)

• https://www.youtube.com/watch?v=afOlyprvZTo

https://www.youtube.com/watch?v=afOlyprvZTo


Where do I Sample?
What water do I want to 

sample?

Treated drinking 
water

Sample at 
tap

Groundwater

Sample before 
treatment system



Ready to sample

Sample big 
bottle

Disinfect 
faucet

Let water 
run 2-3 
minutes

Wash your 
hands

Do not 
touch 

interior or 
rim of 
bottle

Fill bottle 
to line

Seal and 
label Ship

Sample Monday-Wednesday
NOT Holiday weeks!



Shipping your Sample

$97.00 overnight
$15.00, next day
Overnight is $135.00

Cannot guarantee next 
day. 2 days guarantee 
$50.00

Ship sample right away after 
collecting sample!

Dropoff by: 4:30pm



Understanding Bacteria Hold Times:

H



Understanding Bacteria Hold Times:

<30 hours 32-34 hours 34-40 hours 40+ hours

• No false positives!
• If negative result, and passed hold time 

you can consider testing with Bridger 
Analytical



Future Testing:

• Gallatin County Test Kits:
• Gallatin Local Water Quality District, 215 W 

Mendenhall Bozeman MT

• Gallatin Conservation District, 120 S 5th St Ste 
104, Manhattan, MT 59741

• Bridger Analytical, 7539 Pioneer Way Bozeman 
MT 59718

• State-wide program
• https://waterquality.montana.edu/well-ed/

https://www.bing.com/ck/a?!&&p=ed2084f830861407JmltdHM9MTcxNTczMTIwMCZpZ3VpZD0zZjgwYmNmYy1lZmI1LTZhOTgtMDUyOS1hOGFhZWU5ODZiMDEmaW5zaWQ9NTUxNA&ptn=3&ver=2&hsh=3&fclid=3f80bcfc-efb5-6a98-0529-a8aaee986b01&u=a1L21hcHM_Jm1lcGk9MTA5fn5Ub3BPZlBhZ2V-QWRkcmVzc19MaW5rJnR5PTE4JnE9R2FsbGF0aW4lMjBDb25zZXJ2YXRpb24lMjBEaXN0cmljdCZzcz15cGlkLllOODczeDEzMjk0ODgwMyZwcG9pcz00NS44NTUyNTEzMTIyNTU4Nl8tMTExLjMzMjY5NTAwNzMyNDIyX0dhbGxhdGluJTIwQ29uc2VydmF0aW9uJTIwRGlzdHJpY3RfWU44NzN4MTMyOTQ4ODAzfiZjcD00NS44NTUyNTF-LTExMS4zMzI2OTUmdj0yJnNWPTEmRk9STT1NUFNSUEw&ntb=1
https://www.bing.com/ck/a?!&&p=ed2084f830861407JmltdHM9MTcxNTczMTIwMCZpZ3VpZD0zZjgwYmNmYy1lZmI1LTZhOTgtMDUyOS1hOGFhZWU5ODZiMDEmaW5zaWQ9NTUxNA&ptn=3&ver=2&hsh=3&fclid=3f80bcfc-efb5-6a98-0529-a8aaee986b01&u=a1L21hcHM_Jm1lcGk9MTA5fn5Ub3BPZlBhZ2V-QWRkcmVzc19MaW5rJnR5PTE4JnE9R2FsbGF0aW4lMjBDb25zZXJ2YXRpb24lMjBEaXN0cmljdCZzcz15cGlkLllOODczeDEzMjk0ODgwMyZwcG9pcz00NS44NTUyNTEzMTIyNTU4Nl8tMTExLjMzMjY5NTAwNzMyNDIyX0dhbGxhdGluJTIwQ29uc2VydmF0aW9uJTIwRGlzdHJpY3RfWU44NzN4MTMyOTQ4ODAzfiZjcD00NS44NTUyNTF-LTExMS4zMzI2OTUmdj0yJnNWPTEmRk9STT1NUFNSUEw&ntb=1


Summary of GWIC Data 
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Statistical data of wells in Gallatin Gateway

Total Depth Static Water Level Average Total Depth Average Static Water Level



Map View of All 
Available GWIC Wells 
in Gallatin Gateway

• Potts Well



Groundwater Flow in 
Gallatin Valley



Groundwater 
Flow in Gallatin 
Valley

N45⁰W



Movement of Water Through the 
Landscape Driven by Snowmelt
• Introduction

• Snowmelt is a significant source of freshwater in many regions

• It plays a critical role in the hydrological cycle

• Processes Involved

• Melting: As temperatures rise in spring, snow begins to melt

• Infiltration: Meltwater infiltrates the soil, replenishing groundwater

• Runoff: Excess meltwater flows over the land surface, entering rivers and streams

• Impacts on the Landscape

• Water Availability: Provides a crucial source of water for ecosystems and human 
use

• Flooding: Rapid snowmelt can cause flooding, affecting communities and 
infrastructure

• Factors Affecting Snowmelt

• Temperature: Warmer temperatures accelerate snowmelt

• Solar Radiation: Increased sunlight in spring and summer enhances melting

• Snowpack Characteristics: The depth and density of the snowpack influence melt 
rates

• Environmental Considerations

• Water Quality: Runoff can carry pollutants into water bodies



Your Results Depend on When You Test for 
These Reasons

Seasonal 
Variations:

• Summer:
Increased runoff 
from snowmelt 
can introduce 
contaminants 
and significantly 
alter water 
quality

Weather Events:

• Heavy Rainfall:
Can wash 
contaminants 
into the well

• Drought: Can 
concentrate 
contaminants 
due to lower 
water levels

Agricultural 
Activities:

• Planting and 
Harvesting 
Seasons:
Increased use of 
pesticides and 
fertilizers can 
affect water 
quality

Local Activities:

• Construction 
Projects:
Potential to 
introduce 
contaminants

• Industrial 
Activities: Cause 
downgradient 
groundwater 
vulnerable to 
contamination 
by removing 
protective soil 
cover

Natural Disasters:

• Floods: Can 
significantly alter 
groundwater 
quality and 
affect well 
integrity



What to Do After 
the Flood



Shock 
Chlorination 
After a 
Flood

• Objective:
• Sanitize water systems contaminated by floodwaters.

• Steps:

• Assessment:

• Determine the water system’s total volume.

• Chlorine Calculation:

• Calculate necessary chlorine amount for 50-200 
ppm concentration.

• Application:

• Evenly distribute chlorine solution throughout the 
system.

• Contact Time:

• Allow the solution to sit for 12-24 hours for 
effective disinfection.

• Flushing and Safety:

• Thoroughly flush the system with clean water.

• Test water quality to ensure safety before use.



Emergency 
Disinfection of 
Wells That 
Have Been 
Flooded



Impact of Overland Flow on Waterborne Bacterial Contamination

• Introduction:

• Overland flow occurs when rainwater or snowmelt flows over the land

• It transports bacteria from various sources to water bodies including wells

• Sources of Contamination:

• Agricultural Lands: Manure, fertilizers

• Urban Areas: Pet waste, leaky septic systems

• Natural Areas: Wildlife excrement

• Impacts:

• Water Quality: Potential to increases pathogenic bacteria

• Public Health: Causes waterborne diseases such as diarrhea, giardiasis, dysentery, typhoid fever, E. Coli 
infection, and salmonellosis

• Important Note:

• Fecal coliform bacteria are not pathogenic: They are an indicator for the presence of pathogenic organisms in 
drinking water



Conclusion

• Snowmelt Can Carry Contaminants into Water Bodies

• Your Results Can Vary Depending on When You Test

• Impact of the flood

• What to Do After a Flood

• Shock Chlorination After a Flood

• Emergency Disinfection of Wells That Have Been Flooded

• Impact of Bacterial Contamination



Well Educated Data for Gallatin County
Water Quality Impacts on Human Health

Understanding Results

• Common health parameters in Gallatin County:
• Arsenic, manganese, nitrate, Fluoride, E. coli, lead, copper, and corrosivity

• What you receive from Welleducated@montana.edu
• Interpretation of your results; putting your numbers into context



The mg/L is the fundamental unit of measuring the concentration of something, 
a parameter, that is dissolved in water.

• mg/L are the units reported on drinking water analysis report
• It is equivalent to 1 part per million (ppm)

Chemistry Lingo 





• Arsenic is a naturally occurring element

• Can occur in many forms

• U.S. EPA Maximum Contaminant Level (MCL) for arsenic = 0.010 mg/L (ppm) 

= 10 ppb

• This standard is set based on research on human health effects

• Long been known to be very toxic at high levels ( > 100 ppb) 

• Sprouts up in Gallatin County

What is the story with arsenic?



Arsenic - EPA Standard = 0.010 mg/L.

Gallatin Co. Well Educated Data ‘15 – ’21: 

~ 11% of observations in Gallatin County from 2015 - 
2021 were at or above the drinking water standard of 
0.010 mg/L (10 ppb)

NON - DETECT
63 %

HITS
37 %

11%

n = 196

• Skin problems
• Increased risk of many types of 

cancer
• Stomach pain, nausea, diarrhea
• Numbness in the hands and feet
• Blindness

Can also cause:

max = 
0.118 mg/L 

Chronic exposure can cause problems with 
human operating systems:

• Neurological 
• Respiratory
• Cardiovascular 
• Gastrointestinal



Arsenic 
Distribution in 
Gallatin County





Manganese – Variation in human sensitivity 
• 0.3 mg/L –protective of life-time exposure for the general population

• Infants up to 6 months: 0.3 mg/L for more than a total of 10 days per year; recent studies 
suggest learning impairment with childhood exposure; school age children may have effects 
down to 0.1 mg/L

• EPA: general population should not ingest water with manganese greater than 1 mg/L for 
more than a total of 10 days per year

• Much lower manganese levels in water can result in noticeable staining and taste 
complaints. -> “secondary” drinking water guideline of 0.05 mg/L

Gallatin Co. Well Educated Data ‘15 – ’21: 

Woolf, Alan, et al. "A child with chronic manganese exposure from drinking water." 
Environmental health perspectives 110.6 (2002): 613-616.

NON - DETECT
65 %

35 %
HITS

3%

n = 403 max = 
1.07 mg/L



Nitrate - 10 mg/L NO3-N
• Nitrate is the most common chemical contaminant 

in the world’s groundwater aquifers

• Some studies suggest linkages between high nitrate 
levels in drinking water with birth defects and 
certain types of cancer

• 1962: EPA set the drinking water standard to 10 
mg/L NO3-N to prevent blue-baby syndrome  

Gallatin Co. Well Educated Data ‘15 – ’21: 

7 %
0 - 2 mg/L

Above 2 mg/L

n = 314 max = 31 mg/L

60 %

33 %



E. coli and Total Coliform bacteria

Gallatin Co. Well Educated Data ‘15 – ’21: 
E. Coli Total Coliform

• One of hundreds of strains of the bacterium Escherichia coli, E. coli is an emerging cause 

of food-borne and water-borne illness

• To protect human health, EPA set the drinking water standard to ZERO E. coli present

• Tested because it is an easily assessed indicator for fecal source waterborne disease 

• Not only concerned about it for E. coli itself

• 2% is roughly on par with statewide and national studies

n = 315

NON - DETECT
98 %

NON - DETECT
80 %

HITS
20 %

HITS
2 %



Lead – EPA MCLG = ZERO 
• Nearly all lead in tap water is from corrosion of lead containing materials that contact water

•  Individuals with the greatest risk are young children and pregnant women. 

• Lead poisoning - irritability, weight loss, vomiting, constipation, or stomach pain may occur; 
damage to the brain, kidneys, and bone marrow can occur

• Reduced intelligence, impaired hearing and decreased growth, are associated with blood levels 
as low as 10 micrograms of lead per deciliter of blood (µg/dL)

• EPA banned lead in 1986. To test for lead,  let water sit in line for 6 hours; sample should be 
“first draw” 

Gallatin Co. Well Educated Data ‘15 – ’21: 

n = 70

NON - DETECT
89 %

HITS
11 %



EPA Copper Standard = 1.3 mg/L 

Gallatin Co. Well Educated Data ‘15 – ’21: 

• Copper is generally detectable by metallic taste at 1 to 2 mg/L; 
undrinkable at concentrations of 5 to 8 mg/L

• High amounts of copper may cause an upset stomach or other health 
issues; have been linked to liver and kidney damage 

• Babies may be more sensitive to elevated copper levels

n = 65

NON - DETECT
30 %

HITS
70%

HITS > 1.3 mg/L 



Fluoride – Good for teeth, to a degree
n = 197

NON - DETECT
19 %

HITS
81%

HITS 
>  4.0 mg/L 

HITS 
> 2.0 mg/L 

• Maximum allowable concentration of 4.0 mg/L fluoride in 
public drinking water systems to prevent adverse effects from 
fluoride exposure –mainly dental fluorosis 

• Evidence suggests fluoride is beneficial during tooth 
development; prevents dental caries; recommended maximum 
concentration of 2.0 mg/L to prevent dental fluorosis

• Fluoride helps stimulate the formation of new bone

Gallatin Co. Well Educated Data ‘15 – ’21: 

max = 7.1 mg/L

Fluoride 
Concentration

Health Effect

0.7-1.2 mg/L Beneficial for cavity 
prevention

>2 mg/L Potential for dental 
fluorosis

>4 mg/L Potential for skeletal 
fluorosis



Corrosivity –Langelier Index
Evaluates the potential for the water to be corrosive to the metal 
piping that is part of a water distribution system –a condition! 

Corrosive water may leach trace metals from components of any 
appliances and piping that are in direct contract with the water.

Primary concerns include:
• Presence of metals in the water, such as lead and copper
• Deterioration and damage to the household plumbing
• Aesthetic problems

In soft water, corrosion occurs because of the lack of dissolved 
cations

In scale-forming (hard) water, a precipitate or coating “scale” 
forms on the inside of the piping; this is the opposite of corrosion. 

Gallatin Co. Well Educated Data ‘15 – ’21: 

Scale forming 84%

Corrosive  
16%

n = 197



Choosing Well Educated Testing Packages

161.00

171.00









Still feeling like Thinking Girl meme?

The staff of the Local Water Quality District is here to help Monday – Friday.

Offices in Downtown Bozeman. We love “Walk Ins” and helping people with their 
drinking water needs. 

406-582-3145



Well Educated Program 
Well Testing 
Cost Share 



Bozeman 1949 Boundary Belgrade 1949 Boundary

Sorry, residents within the main city limits of 
Belgrade and Bozeman



gallatincd.org





       (= Total Cost on Parameter Choice List)





What does it mean to share your data?



Send:

• Well Educated Well Testing Cost Share Application form

• Well Educated Registration Form & Parameter Choice List

• Test Results from Energy Laboratories

If approved, reimbursement check for up to 75% of the total testing cost will be mailed to the 

mailing address on the Registration Form.

Timeline: 

Email - Within a few days

USPS - Within a week 



Elizabeth Emeline
Natural Resource Specialist

elizabeth@gallatincd.org
(406) 282-4350

Gallatin Conservation District 

120 S. 5th St Suite 104 

Manhattan, MT 59741

Gallatin Conservation District 

PO Box 569 

Manhattan, MT 59741

Comments? Questions?



Water Treatment
&

Well Owner Responsibilities

Land Grant 

University

Gallatin Well Testing Clinics

Dr. Adam Sigler
Extension Water Quality Specialist, Assistant Professor

Land Resources & Environmental Sciences, MSU



Treatment

Point of UsePoint of Entry (whole house)



Common Treatment

Health Related 

• Reverse Osmosis – removes dissolved material

• Activated Carbon – adsorbs (sticks) to organics & some other contaminants

• Ultraviolet or Chlorination - for pathogens

Non-Health Related (aesthetic/secondary)

• Water Softeners (not necessary below about 100-120 mg/L as CaCO3)
• To reduce hardness

• Will also remove some manganese (black staining)

• Iron Removal
• To reduce red staining

• Sometimes accompanied by iron bacteria



Reverse Osmosis

Pre-Treatment

Water Softener

Post-Treatment

Treated Water

Incoming Waste

RO

Add Minerals



More Information and Providers

1. Certified Professional Listings
2. Ask friends and neighbors about their experiences



Video on Well and Septic Systems in the Water Cycle

https://youtu.be/F5rnHSZCYHA?si=q7YPrQhccwS8xKR6&t=45

https://youtu.be/F5rnHSZCYHA?si=q7YPrQhccwS8xKR6&t=45


Well Head Protection Tips/Responsibilities
1. Keep well records

2. Have a copy of well log

3. Test water regularly

4. Hazardous materials away from well

5. Limit use of lawn & garden chemicals

6. Prevent damage to well casing

7. Slope ground away from casing

8. Make sure top of casing is 18 inches above ground 
surface and above flood prone elevation

9. Install backflow protectors

10. Certified well driller new well, modification or 
abandonment



Problems with Wellheads



Well Caps

Split cap

Sanitary seal well cap
Standard Cap



Slope near Well



Slope and Casing Height



Problems with Wellheads



Flooding Around Wellhead



Abandoned Wells



Height of Casing above Ground



Uncapped Wells



Uncapped Well



Damaged Casing



Cracked or Unsealed Well Cap



Wellheads with Problems

Hydrant in casing
Split cap, no seal 
and open vent



Well Head Protection Tips/Responsibilities
1. Keep well records

2. Have a copy of well log

3. Test water regularly

4. Hazardous materials away from well

5. Limit use of lawn & garden chemicals

6. Prevent damage to well casing

7. Slope ground away from casing

8. Make sure top of casing is 18 inches above ground 
surface and above flood prone elevation

9. Install backflow protectors

10. Certified well driller new well, modification or 
abandonment



Wastewater Treatment

Brittney Krahn, R.S.

Environmental Health Specialist

brittney.krahn@gallatin.mt.gov





Why is it important?











Specialty Systems



Distribution of Municipal and Public Systems



Local Permit Process

1

• Is it less than 20 acres?

• If yes, is there an RSR? 

2

• If no RSR or parcel >20 acres, must hire PE/SE for site evaluation.

• Soil work must be within 25’ of proposed drain field location.

3

• Apply for local permit.

• GCCHD has 30 days to review

4

• System installed by Registered Installer

• As-Built due in 30 days from installation

5

• GCCHD review of as-built.  If approvable, then system is given a Permit to 
Operate.



Items of concern
• Soils
• Slope

– Anything 25%-35% requires a Professional Engineer 
certification.  >35% not allowable.

• Floodplain
– 100’ setback to 100 year base flood elevation

• High groundwater or bedrock
– Monitoring required if seasonal high groundwater is <7’ 

below ground surface at any time of year
– State requires 48” of separation from the bottom of the 

trench to top of seasonal high groundwater or bedrock 
layer





What if it is non-compliant?

• Fix it!  
– Likely will require the services of a Professional 

Engineer or Site Evaluator to get the project going.

– May be expensive, time consuming or both.

• Generally this can be ironed out in the 
negotiation, but if the issue is left unresolved it 
can cause significant issues down the road...

• GCCHD does pursue formal enforcement when 
there is a complaint or it comes to our attention 
during the normal course of business.
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