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Managed Aquifer Recharge (MAR) provides a means to 
supplement water supplies by intentionally recharging aquifers; 
it is a method to “slow water down” or store water with the 

intent of recovering water later during times of need or to 
achieve an ecological benefit (NGWA, 2024). 

Two common types:
1. Surface Infiltration
2. Aquifer Storage & 

Recovery
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Site Screening Considerations  ‒  
 What is necessary to make Surface Infiltration possible?

Purpose/Scope:
• How much water is needed?
• What is it needed for?
• What time of year is it needed?

Hydrogeology:
• Transmissive Aquifer
• Available Storage
• Permeable Soils
• Topography

Location:
• Distance to Source Water
• Land Ownership

Other:
• Water Quality of Source and Aquifer
• Engineering Considerations
• Cost/Upkeep
• Regulatory requirements



Background

Background Methods Results Examples ConclusionsPurpose & Scope

Site Screening Considerations  ‒  
 What is necessary to make Surface Infiltration possible?

Considerations differ depending on:
1. MAR method desired 
2. Purpose and scope of study

Purpose/Scope:
• How much water is needed?
• What is it needed for?
• What time of year is it needed?

Hydrogeology:
• Transmissive Aquifer
• Available Storage
• Permeable Soils
• Topography

Location:
• Distance to Source Water
• Land Ownership

Other:
• Water Quality of Source and Aquifer
• Engineering Considerations
• Cost/Upkeep
• Regulatory requirements
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• Surface Infiltration Suitability
• State-wide
• Basin-fill and Alluvial Surficial Aquifers 
• Hydrogeologic Properties
• Publicly Available Information 
• First-Level Screening Tool
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Multi-Criteria Decision 
Analysis (MCDA) – 

method of evaluating and 
combining geospatial data

Four Criteria were chosen:
1. Geologic/Aquifer Properties
2. Depth to Groundwater
3. Soil Permeability
4. Topographic Slope



Methods MBMG 1:500K 
Statewide 
Geology

Publicly 
available 

information 
was used to 
assess each 

criterion. 
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Groundwater 
Level Data from 

GWIC

USDA Soil Survey 
Geographic Data 

(Ksat)
USGS 10-

meter DEM 
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Each criteria was split up into groups and rated 1 (low 
suitability) to 100 (high suitability)

Divisions and ratings are subjective but are based on:
1. Previously published MAR suitability studies
2. Assessing multiple classification schemes
3. Professional judgement 
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For each raster cell, a Weighted Linear Combination equation was used 
to calculate the MAR suitability:

𝑀𝑀𝑀𝑀𝑀𝑀 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ×  𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

Example:

30% ∗ 100 + 30% ∗ 75 + 30% ∗ 50 + 10% ∗ 25  =  70 

Criteria
Ratings
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16.5% of the 
state analyzed

15% High
(2.3 million acres)

53% Medium
(8.3 million acres)

32% Low
(5.0 million acres)
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Madison Valley

Field Data (Known):
• Sand & Gravel Aquifer 

>300 ft deep
• Yields >99 gpm
• Sand-dominated soils
• Static Water Level ~150 

ft
• Terrace deposit 

(topographically flat)
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Madison Valley

Field Data (Known):
• Sand & Gravel Aquifer 

>300 ft deep
• Yields >99 gpm
• Sand-dominated soils
• Static Water Level ~150 

ft
• Terrace deposit 

(topographically flat)

“Well hydrographs that 
reflect groundwater recharge 

from leaky irrigation 
structures”
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Yellowstone River Gravels

Field Data (Known):
• Sand & Gravel Aquifer 30-

>100 ft thick
• Yields >35 gpm
• Soil Permeability (USDA) 

>5 ft/day
• Static water level >58 ft 
• Terrace deposit 

(topographically flat)
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https://gis-data-hub-mbmg.hub.arcgis.com/
under “Water Resources”

https://gis-data-hub-mbmg.hub.arcgis.com/
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 This state-wide MAR surface infiltration suitability map is intended as an 
initial screening. Additional considerations should include project purpose, 
source water distance, water quality, regulatory requirements, etc. Site 
specific suitability, evaluation, and project design is necessary.

 Overall:
 15% (2.3 million acres) was considered high, 
 53% (8.3 million acres) was considered medium, and 
 32% (5.0 million acres) were considered low 

 High suitability occurs in sand & gravel aquifers with sand-dominated soil profiles, edges of 
valleys/basins where depth to groundwater is deep, and on topographically flat areas such as 
terraces.

 Check out our publication and WebApp coming soon!
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Questions?
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