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The Water Withdrawal Assessment ProcessThe Water Withdrawal Assessment Process

•

 
Water Withdrawal Assessment Tool -

 
WWAT

•

 

Develop methods, criteria, and definitions for establishing ‘adverse 
resource impacts’

 

for streams and lakes.
•

 

Make recommendations on the policy aspects of the model

Adverse Resource Impact Means:

 
Decreasing that part of the 

flow such that the streams ability to support Characteristic Fish 
Populations

 
is Functionally Impaired.

Groundwater         Stream Flow          Fish Populations    



•
 

Integrated, science-based approach

•
 

National Scientific Peer Review Panel

•
 

Base the approach on Michigan data
–

 
Science team: USGS, MDEQ, MDNR, UM, MSU

•
 

Process was inclusive
–

 
Council & guests (across all sectors)

•

 

Technical and Legal and Mitigation Subcommittees
–

 
MDA, MDEQ & MDNR on Council

The Philosophy behind the ApproachThe Philosophy behind the Approach
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Groundwater                  Stream Flow                 Fish Populations

Three Models Interact within the impact assessment model
Withdrawal Model

 

-

 

How much water is in the aquifer, is being 
withdrawn, and from where and how it will affect stream flow

Streamflow Model

 

-

 

How much water is flowing in the stream 
during summer low flow periods

Fish Impact Model

 

-

 

What fish are in the stream and what is the 
likely effect of removing water on those groups of fish

Supplies Supports



Water Withdrawal Assessment Tool Conceptual Model

System User

Dynamically Retrieve 
Location Specific Data

Withdrawal Information
• Water Source
• Pumping Frequency
• Pumping Capacity
• Aquifer Type

Input Information

Real-time Modeling

A B C D

Adverse Resource Impact Zones
Registration

-----------
------------
---------
---------

Administrative Agency
• Real-time Updates
• Water Accounting 

Updated Water Availability

R
erun M

odel 



Note: there may be many pop-up blockers active



Locate your site

















Locate your site

Select County



Zoom In



Erase













Reduce Pumping Rate from 100 GPM to 70 GPM





Move well further from stream..



Keep Original Pumping Rate..





Change to Intermittent Pumping Schedule..





Increase the depth of the well from 137 ft to 300 ft, and move 
from glacial aquifer to bedrock aquifer..
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Public Act 148: Groundwater Inventory and Map Project



AquifersAquifers
• Any geologic material that stores and 

transmits groundwater.
• In Michigan, there are two types:

Bedrock Aquifers 

Glacial Aquifers



AquifersAquifers



Yield from Bedrock AquifersYield from Bedrock Aquifers

No bedrock 
aquifers

No bedrock 
aquifers



Depth to Bedrock ConstraintDepth to Bedrock Constraint



Glacial Aquifer CharacterizationGlacial Aquifer Characterization

Confining material dominates
Marginal aquifer material mixed with 
partially confining material dominates
Marginal aquifer material dominates

Aquifer material dominates

Map developed using lithologic
information from ~280,000 water 

well records in the Wellogic 
database.

Each lithology was classified as:
Confining, partially confining, 

marginal,
or aquifer material.



Yield from Glacial AquifersYield from Glacial Aquifers



Drawdown from Glacial AquifersDrawdown from Glacial Aquifers



Groundwater Mapping Web SiteGroundwater Mapping Web Site

http://gwmap.rsgis.msu.edu
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Public Act 148: Groundwater Inventory and Map Project
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Public Act 148: Groundwater Inventory and Map Project

gwmap.rsgis.msu.edu
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Public Act 148: Groundwater Inventory and Map Project

gwmap.rsgis.msu.edu
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Glacial Deposits – Estimated Yield
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Groundwater Mapping Project
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Bedrock Aquifers – Estimated Yield
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Estimated Recharge To Glacial Aquifers



48

Groundwater Dependent Resources from MNFI
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Estimated Baseflow of Rivers

gwmap.rsgis.msu.edu
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Public Act 148: Groundwater Inventory and Map Project

gwmap.rsgis.msu.edu
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Non-Agricultural Groundwater Use

gwmap.rsgis.msu.edu
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gwmap.rsgis.msu.edu

Non-Agricultural Groundwater Use
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gwmap.rsgis.msu.edu

Agricultural Water Use



www.iwr.msu.edu/WaterUse



http://www.michigan.gov/deqwateruse
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