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lrrigation and Water Use
Update

Changing Aspects of Michigan's Water

Jon F. Ilartholic. lnsrirute of Water Research
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Hierarchical groundwater modeling :

the Saginaw Gounty groundwater
conflict

By: Andreanne Simard and Dr. Li,
Civil and Environmental Engineering



Saginavv GW conflict
background

. Agriculture ¡n many areas in Michigan relies on
large amounts of groundwater withdrawals for
irrigation.

. Residential wells in several areas of Saginaw
County, Michigan, recently went dry after the
beginning of the irrigation season.

. The relationship between the water-level
declines in residential wells and ground-water
withdrawals from irrigation wells has been the

ject of many local investigations in the

THE PROBLEM
. Residential Wells in Drift and Bedrock

Experienced Problems
. The magnitude of Impact

'¡t:i

Solution

New tool to address groundwater confljct
. Hierarchicalmodeling

- definition



Why Hierarchical modeling?

. The traditional method of modeling is
inadequate to model large areas.

. The modeling of large areas is
infeasible and too expensive

. The traditionaf method is inadequate for
simulating the more detailed local and
site flow dynamics at individual well
fields

I nit'¡g!_qq¡Citþn (plan vierar)

Distribut¡on of Well Complaints
and lrr¡gatíon Wells in Study Area

Well complaints and aquifer type a I

. Drift ( 102 wells)
" Rock (36 weÌlsi , .;;^i* i:

lrrigation wells and aguifer type
Á Drift
$ Bedrock

^ 
Drift & Bedrock

-i - -¡t* 
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24 hour pump test (plan vier¡v)

2. Model calibration

3. Model applications
Irrigation well interaction:

10



Hierarchical modeling :

IWR-WM project

May 11,2004

Soheil Afshari

Dr'. Shu-Guang Li
Cìivil and Environmental Dept. , MSU

1l



Location of Schoolcr¿fi, Kalamuoo cou¡r),, l\lich'gan

T2



lnstitute of Water Research
Michigan State Univeisity

Who We Are

Tl.llÏ:ltute of waterResearch ar Michigan srate universiry is respo'-
I _r_r'j. 

tor coordinating research and educationar programs on surface
water and groundwater quality and quantity. pståulilned in r g6r, the

u 4tru w¿ltcf resoustrengthens MSU's commitment to finding effective solutions to contemporary water resource problems.

Our Goal
The Institute's goal is to provide the most accurate and complete information on contemporary land and waterissues to citizens' stakeholders' government agencies, and resource managers. To achieve this goal, the Instituteconsistently collaborates and forges partnerships with other ,*"ur"h and iesource conservation organizations.The result of these collaborationi it itt" development of science-based information for use by decision makersfaced with complex land and water issues' ThË increasing use of information technol,ogies and geographicalinformation systems (GIS) for better decisionmaking ir uïnã*entar part of the Institute,s mission in the 2lstcentury.

Range of Activities in Research, Education and Training
The lnstitute supports a variety ofresearch projects and designed for use as a convenient and versatile tooleducational and training progïams that address critical that provides access to data sets, maps, and reports.state concerns in water related issues. Examples of Through the use of this iàol, plannei, úuu. unîqu"projects include: opporfunities to visualize and understand the

complexity of land-water interrelationships critical
to the development of effective watersheå plans.

o Development of an internet-based professional
certificate program in watershed -ìnug"-"nt. Four
courses are offered and are designed to address the
need for a multi-disciplinary approach to watershed
management that includes an understanding of issues
and solutions in the areas of engineering, biology,
hydrology, and chemisrry, and problemliol"inf in
the.areas of law, policy, community developmãnt,
and economics.

o Production of a guidebook, in collaboration with the
Michigan Department of Environmental euality, that
details the watershed planning process urrd p.ouid".

o Classification of Michigan lakes by integrating fish
assemblages, landscape features and wut"r qrãtity.
Some of the variables include watershed ur"ã, luk"
area, ecoregion, water inputs, total phosphorus,
chlorophyll, secchi depth, alkalinity, and lake
comectivity to streams.

o Development of several computerized decision
support systems to facilitate making decisions about
water-related issues such as wetlanã functions, risk
modeling, and ecological processes including ihe
first online soil e¡osion asiessment tool usin! the
Revised Universal Soil Loss Equarion (RUSLE)
which allows users to estimate soil eroìion for a
specific site based on site data and information.

r Development of an interactive watershed

a step by step
approach for Contact Information

Dr. Jon Bartholic, Director
Institute of Water Research
Michigan State University
I l5 Manly Miles Building
1405 S. Harrison Road
East Lansing, Michigan 49g23
Phone: 517-353-3742
Fax: 5 I 7-353-1 8 12
email : waterres@msue.msu.edu
wcb: www.iwr.msu.edu

information system develoPing a
that can be used over watershed

the internet. This management
system, Plan. The
o'UnderstandingYour book.letalso
Watershed: An Provides the
lnteractive Mapping necessary steps
Program to Expiore" for ob^taining

Michigan :tate funding for
WaterJheds,,,is implementing

plans.



lnstitute of Water Research
Michigan State University

Who We Are
he Institute of Water Research at Michigan State University (MSU) is

responsible for coordinating research and educational programs on
' surface water and ground water quality and quantity. Established in 1961, the Institute addresses multi-

disciplinary issues arising from the dynamic interaction of land and water resources and strengthens MSU's

commitment to finding effective solutions to contemporary water resource problems,

Our Goal
The Institute's goal is to provide the most accurate and complete information on contemporary land and

water issues to citizens, stakeholders, government agencies, and resource managers. To achieve this goal,

the Institute consistently collaborates and forges partnerships with other research and resource conservation
organizations. The result of these collaborations is the development of science-based information for use by

detision makers faced with complex land and water issues. The increasing use of information technologies
and geographical information systems (GIS) for better decision-making is a fundamental part of the
Institute's mission in the 21't century,

Range of Activities in Research, Education and Training
lhe Inititute supports a variety of research projects and educational and training programs that address critical state
concerns in water related issues. Examples of projects include:
+ The dígítal watershed website is designed to provide

both a centralized information repository and an online
computing center for watersheds in the United States,
One can access the watershed information system at
http;//www. iwr. msu. edu/dw.

* The Institute of
Water Research
and Northwestern
Michigan College
(NMC) Water
Studies Institute
(WSI) are
partnering on the
development of a
joint watershed
education
program. The WSI and IWR are working collaboratively
to adapt IWR's existing VU watershed education
program (with over 200 students/year) to include a

"localized" experiential education course, which may
encompass learning and participation in watershed
management projects or research in the Traverse City
reg io n.

* Ez-Mapper Site Locator
This site was created to assist farmers, citizens, and
planners in developing digital maps that can be used in
a variety documents, including, Comprehensive
Nutrient Management Plans (CNMP). By typing an
address, city, and zip code or using a locator map,
users can retrieve a map containing, aerial photos,
streets, streams, and soils information,
httP.1/www' i w r. msu. eO u

t The Institute is assisting in the coordination of MSU-

comprehensive watershed management initiative that
will strive to protect the water that runs through
Michigan State University's East Lansing campus, and
also generate new solutions for water resources
problems that can be adopted by other communities
across the state, nation and world, Led by faculty, staff
and students within the University, MSU-WATER will
assess physical, chemical, biological and human factors
in order to identify the most pressing water-related
issues and research opportunities.

* A 3-D modeling program developed by Dr. Shu-Guang
Li called Interactive and Hierarchical Modeling of
Groundwater Systems is being utilized to study the
effects of pumping irrigation wells in Western Saginaw
County. The purpose and scope of this project is to
model a pilot study involving the effects of pumping
irrigation wells on yields of residential wells in a section
of Saginaw County. This model will be a preliminary 3-
D representation of the groundwater flow in Saginaw
County. The longer-term objective for Dr. Li and his
research team is to extend the pilot project to a full
implementation of a statewide groundwater model of
Michigan.

t IWR is designing an information system to assist nine
National Park units in Michigan (Sleeping Bear Dunes,
Pictured Rocks, and Isle Royale), Wisconsin (Apostle
Islands and St. Croix National Scenic River), Minnesota
(Voyageurs National Park, Mississippi National River
Recreation Area, and Grand Poftage National
Monument), and the Indiana Dunes in planning and
implementing a long-term ecological monitoring
program. The system will include data layers on
climate, water and air resources, human population

growth, and land use.

Dr. Jon B¿rtholic, Director, Institute of W¿ter Research, Mich¡9an State Un¡versity
115 Ì.4anly l'liles Bu¡ld¡ng, 1405 S. Harrison Road, East Lansing, Michigan 48823
Phone: 517-353-3742, Fax: 517-353-1812
ema¡l: waterres@msue,msu.edu, web: www.¡wr,msu.edu
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