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Nominated by the 
City of Billings
▪Evaluate the 
ability of the 
aquifer to sustain 
future 
groundwater 
development

▪ Identify the 
extent and source 
of nitrates in the 
study area.

Purpose



Objectives
Groundwater quantity: 

a. Identify and quantify groundwater recharge from 
natural sources and agricultural practices. 
b. Develop conceptual and numerical groundwater 
models to evaluate the effect on groundwater from land 
use change from agriculture to residential.

Groundwater quality: Define the role of  agriculture practices 
and septic systems on groundwater quality. Identify nitrate 
distribution in groundwater and likely sources. 

▪Evaluate the 
ability of the 
aquifer to 
sustain future 
groundwater 
development
▪ Identify the 
extent and 
source of 
nitrates in the 
study area.
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Monitoring Well 
Network

• 79 Wells

Water level 
monitoring 
measures 
groundwater 
response to a 
variety of land 
uses 
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Surface Water Monitoring: Canals, Ditches, and 
Drains

• 42 Surface 
Water Sites:

Capture 
stream, canal 
and drain 
elevations and 
gain/loss

Ground Water Investigation Program

YELLOWSTONE 

RIVER



Ground Water Investigation Program



Groundwater / Surface Water Interaction
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• Over 100 nitrate 
measurements show 
local influences on 
groundwater quality

▪ Sources will be 
investigated through 
halogen ratios (Cl/Br) 
and nitrate isotope 
signatures

Nitrate Concentrations
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https://gis-data-hub-mbmg.hub.arcgis.com/

(Authored by Ann Hanson, Hydrogeologist MBMG)

Online Data
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https://gis-data-hub-mbmg.hub.arcgis.com/apps/52ea3f7210344db98fb5e1a9c9130310/expl
ore
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Example modeled 
scenarios

1. Groundwater level response with time at the 60-year rate of  
development (~320 housing units per year).

2. Groundwater level response with time at an accelerated 
development rate similar to 2021 (~410 housing units per year).

3. Effect on groundwater if  irrigation canals are removed.
4. Mitigation measures.

All of  these assume residential development will displace flood 
irrigated land and assumes no expansion of  public water supplies.

Model Construction
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140 acres/year

320 dwellings/year

1960

410



▪Brett Oliver
▪ 10:20 The Billings Water Budget

▪Kurt Zeiler
▪ 12:40 Soil-Water Balance

For more on Billings:
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Thanks to our neighborhood partners:
• Irrigation Canal 

Companies
• Numerous private well 

owners and businesses

Contact: 
Elizabeth Meredith
Montana Bureau of Mines and Geology
406-496-4599; EMeredith@mtech.edu




