




















































































































































































































































































































































































































































































































USGS 104(B) Project Report

Title: USGS Award No. G10AP00153 The Great Lakes Tributary Modeling Program 516(e):
Purdue University and Michigan State University

Project Number: 2010M1184S

Start: 09/07/10(actual)

End: 08/31/12 (actual)

Funding Source: USGS 104(S)

Congressional District: eighth

Research Category: Climate and Hydrologic Processes

Focus Categories: Sediments, Models, Management and Planning

Descriptors: Spatial Decision Support System

Primary P1: Jon Bartholic, Director, Institute of Water Research, Michigan State University,
East Lansing, M1 48823, bartholi@msu.edu

Project Class: Research

Introduction

Over the past decade, the Institute of Water Research (IWR) and the U.S. Army Corps of
Engineers (USACE) have developed a strong working relationship through the Great Lakes
Tributary Modeling Program. This relationship has yielded research on sediment loadings at
multiple scales, GIS models for erosion and sediment loading risk, new and advanced modeling
algorithms, multi-scaled prioritization maps, and on-line decision support systems to help users
maintain and restore water quality in their watersheds. These achievements have been published
in scientific journals, presented at numerous conferences, and disseminated through hands-on
workshops. As a new decade begins, IWR seeks to strengthen its partnership with USACE by
building off of these earlier achievements to create new and more advanced decision support
systems, faster and more efficient models, for broader geographic areas and larger, more diverse
user-groups. The end result will be better tools in the hands of more decision makers, which will
help keep more sediment on the land and out of the Great Lakes.

Problem and Research Objectives
Project Description

IWR, in coordination with Purdue University, will develop four on-line water-quality
management (sediment reduction) decision support systems for four priority watersheds
identified by the U.S. Environmental Protection Agency as part of the Great Lakes Restoration
Initiative:

- Saginaw River (Lake Huron - MI)

- Genessee River (Lake Ontario - NY)
- Maumee River (Lake Erie - OH)

- Fox River (Lake Michigan - WI)

The 2010-2011 project will involve three main components: modeling, system
design/development, and outreach/tech transfer.
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IWR will generate High Impact Targeting (HIT) models for each of the watersheds, utilizing the
best available local data it can acquire. The HIT models will quantify erosion and sediment
loading in each of the watersheds, and produce GIS layers identifying areas within fields where
erosion and sediment loading is likely taking place.

USACE supported IWR and Purdue in the development of similar systems, Burns-Ditch/Trail
Creek in 2007 and Swan Creek in 2009. The Swan Creek Watershed Management System
(SCWMS) helps users identify and utilize tools to address agricultural and urban water quality
issues in and around Toledo, OH. The proposed new systems for the Saginaw, Genesee, and
Maumee watersheds will utilize the SCWMS as a template. For the Fox River watershed, IWR
will develop a new interface that better integrates the tools of the SCWMS into a single mapping
application. Through its success, the Fox River system could serve as a new decision support
system template, readily expandable and scalable throughout the Great Lakes Basin.

IWR will engage local partners in each of the watersheds to solicit user needs and feedback, and
to facilitate technology transfer. In the Fox River, IWR will conduct in-person hands-on training
for users of the new system. In the other watersheds, IWR will conduct webinars illustrating the
new systems’ utilities.

Methodology
Modeling

As part of previous work IWR completed for USACE, HIT models already exist for all four of
this project’s study watersheds. These models were created in the development of a Great Lakes
Basin-wide HIT model. However, these models are relatively coarse and generalized. In order
to generate such a small-scale model IWR had to utilize 30-meter Digital Elevation Models
(DEMs) to characterize surface-water flow, make assumptions about farming practices across
entire states, utilize state-wide soil surveys (STATSGO - 1:100,000 scale), and incorporate
medium-resolution stream location data (National Hydrography Dataset — 1:100,000 scale). For
this project, IWR will generate new and finer models, utilizing (where available) 10-meter
DEMs, county-level crop and tillage acreages, county-level soil-surveys (SSURGO - 1:24,000
scale), and high-resolution stream locations (NHD — 1:24,000 scale).

System Design/Development

As mentioned earlier, the decision-support systems for the Saginaw, Genesee, and Maumee
River watersheds will be based upon the template of the SCWMS. The systems will include a
question-oriented front-end helping users define their problem and select an appropriate tool to
address that problem. For example, if a user is interested in prioritizing sub-watersheds by
sediment BMP cost/benefits then she will be guided to HIT and provided appropriate instruction.
If a user wants to estimate specific nutrient loadings from an urban location he will be guided
into Purdue’s L-THIA (Long Term Hydrologic Impact Assessment). If a user wants to identify
and analyze impaired waters in a particular location, she will be guided into Digital Watershed.
In coordination with IWR, Purdue will improve its existing back-end mapping applications that
allow users to digitize and evaluate land-cover change scenarios.

FY 2010-2011 Annual Technical Report
Institute of Water Research, Michigan State University, East Lansing, Ml 48823-5243



USGS 104(B) Project Report

IWR and Purdue will develop a more advanced and integrated on-line system for the Fox River
Watershed. Whereas in the SCWMS users are routed into the various tools’ individual
interfaces, the Fox River system will link all of the analysis tools into a single mapping interface.
For example, tables of HIT watershed prioritizations will be accessible from the Fox River map,
as opposed to being generated separately in the HIT mapping interface, which users must do in
the SCWMS. L-THIA analyses will delineate local watersheds and display results on the Fox
River Map, as opposed to being spread over several browser windows. Most data layers of
Digital Watershed will also be accessible through the single Fox River map interface. The end
result is a single, simple window through which users can analyze a broad spectrum of data
related to sediment management and water quality protection.

As IWR receives feedback on the Fox River system it will refine the system so that it will be
expandable to other project watersheds, as well as other parts of the Great Lakes region.

Principal Findings and Significance
Outreach / Tech Transfer

In the development of the SCWMS IWR partnered with the Toledo Metropolitan Area Council
of Governments (TMACOG) and the Lucas County Soil and Water Conservation District to get
user feedback on the system and coordinate tech transfer. Both groups were well-connected to
the types of users best served by the features of the SCWMS, such as watershed groups,
planners, and researchers, among others. These connections provided IWR with opportunities to
demonstrate the system during its development stage and receive critical inputs on design and
utility. TMACOG also coordinated a hands-on workshop at the end of the project, allowing
users from diverse sectors of the labor force to interact with and provide additional feedback on
the system.

For this project, IWR will seek out similar partnerships with local groups and agencies in the
selected watersheds. IWR will dialogue with these partners as their respective systems are in
development, and attempt to tailor the systems to each partner’s identified needs and inputs.
Upon completion of the Genesee, Maumee, and Saginaw systems IWR will hold a webinar for
each watershed where attendees can learn about their respective system and follow instructor-led
tutorials on their own computers. For the Fox River Watershed, a hands-on workshop similar to
the one held for the SCWMS will be held with local users in the watershed.

This project is in the beginning phase and was presented at the ACOE All Hands meeting May
17-18, 2011 at the Kensington Court Hotel, Ann Arbor, Ml called by Jan A. Miller.
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Information Transfer Program Introduction

Information is readily accessible in today s society at the click of a button. However, that information can
come from any source without any oversight, peer-review, or science to back up its claims. Thus, it is
important that science-based information is also readily available and easily accessible to the general public
and specific user groups. With a reputation for dependable and accurate information, one important role of
Universities is to provide current, reliable, nonbiased and readily transferable information to a wide audience
in formats that are easily understood via the web but also in alternate formats. Thus, an effective information
dissemination program will provide research-based information to a wide and often diverse audience, and
offer alternative solutions to problems being addressed.

The Institute of Water Research's (IWR) Technology Transfer and Information Dissemination program
addresses key water issues facing the citizens of Michigan. Through this program, the IWR staff: 1) develop
and present educational programs designed to increase the public's awareness, knowledge and appreciation of
the water quality and quantity problems in Michigan; 2) stress the environmental and economic trade-offs
required to solve real world water related problems; 3) address high priority and emerging issues; 4) evaluate
the projects disseminated and incorporate lessons learned into new programs; 5) develop programs in a variety
of formats that suit the needs of individuals and user groups, including conferences, seminars, training
workshops, computer models, web-based programs, and printed material; and 6) coordinate and develop
multidisciplinary projects with extension educators within Michigan State University Extension, other
agencies, and faculty on campus to make water-related information readily available to a vast clientele across
the state.

Information Transfer Program Introduction 1
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Information Dissemination and Technology Transfer
Training Programs

Basic Information

Title: |Information Dissemination and Technology Transfer Training Programs

Project Number:|2010MI164B

Start Date:(3/1/2010

End Date:|2/28/2011

Funding Source:|104B

Congressional District: (8

Research Category:|Water Quality

Focus Category:|Education, Surface Water, Groundwater

Descriptors: |Water Quality, Water Quantity, Watershed Management, Macroinvertebrates

Principal Investigators:|Lois G Wolfson
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INFORMATION TRANSFER PROGRAM

The following programs were coordinated, developed and delivered for fiscal year 2010-2011.

Conferences

The Institute has developed a number of conferences that focus on key priority issues for the
IWR and the State. For its 20" year running, the annual Great Lakes conference highlighted
some of the most critical issues facing the Great Lakes ecosystem. Titled, The Great Lakes:
Learning from the Past, Looking Toward the Future, the conference included presentations on
climate change impacts on water levels and food webs, the potential introduction and problems
relating to Asian Carp, the near-shore shunt and muck problems, and wind energy issues. The
IWR took the lead in cosponsoring the conference along with its partners, the Michigan Sea
Grant Extension Program, MSU Department of Fisheries and Wildlife, and The Office of the
Great Lakes, Michigan Department of Environmental Quality. A standing room only audience of
over 200 people attended the conference including state and local agency personnel, researchers
and educators, environmental organizations, and interested citizens. Over 95% of people
submitting evaluation forms rated the conference as excellent or very good.

The State of Michigan Source Water Protection Conference is an annual joint effort between the
Michigan Department of Environmental Quality and IWR, focusing on surface water-
groundwater interactions, pollution prevention, wellhead protection, and health issues. It is
largely targeted at local public health departments and district agency personnel. Approximately
100 attend this annual meeting.

IWR teamed up with the Michigan Chapter of the North American Lake Management Society to
co-sponsor a conference focusing on inland waters. The conference, “Taking Charge: Lake and
Shoreline Management at the Local Level, addressed the benefits of native shorelines, effects of
woody debris on fish populations, low impact development and ordinances for lake shorelines,
and steps to become a lake leader. The conference attracted nearly 100 individuals and
evaluations indicated that participants will use the information presented in their lake-related
activities.

Internet-Based Programs

The IWR staff continues to build upon their widespread web-based decision support systems that
enable citizens to make science based informed decisions through the aid of computer models,
extensive data, and visual programs. Staff employees are continually upgrading the software,
incorporating new models, and writing code to enable seamless entry to other web programs
such as Bing Maps, Google Earth, and social networks. With funding from several sources, the
IWR has been able to address a variety of water-related issues, and offer models, visualization,
and seamless GIS capabilities for users. Examples of these systems include: the Water
Withdrawal Assessment Tool, a legislatively designated program for large capacity wells owners
to register their wells, High Impact Targeting for prioritizing areas of high erosion risks, Networked
Neighborhoods for Eco-conservation Online, a program that is utilizing social networks and web-
based mapping to assist users in implementing low impact practices and determining the amount of
water managed or captured within the watershed; and Social Indicator Data Management and
Analysis (SIDMA), a program that helps communities, particularly 319 projects, evaluate behavior
changes that have occurred as a result of their watershed management activities. The nation-wide
capabilities of Digital Watershed and its links to hydrologic and land use models continues to be
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reassessed and upgraded annually. The IWR also continues to produce a periodic on-line
newsletter, The Watershed Post. This electronic newsletter provides the most current
information on Institute activities as well as general articles of interest. Contributions are made
by faculty, staff, and students.

Aquatic Ecology Training

The IWR provided support to a variety of educational programs, by helping in their
development, serving as a resource, giving lectures and implementing hands-on experiential
learning. For FY 2010, workshops included the Conservation Stewards Program, Inland Lakes
Program, Oakland County Waterfront program, and VVolunteer Monitoring program. All of these
sessions were directed to a variety of participants, such as local decision makers, agency
personnel, watershed organizations, and interested citizens. Evaluations were very positive for all
programs. Participation averaged 20-25 people per session.

Lake and Stream Leaders Institute Alumni Program

The Lake and Stream Leader’s Institute provides an educational experience that seeks to improve
participant's understanding of local water resource management planning and program
implementation. Participants in the alumni program are those from previous year’s classes and
include University professors from other fields, drain commissioners, organization
representatives and state and local government personnel, Extension personnel, and interested
citizens and riparians. Although a program was offered for this year, there were not a sufficient
number of respondents to justify the expense and time of running the program and bringing in
speakers. Thus, the session was cancelled. Another session will be offered in 2011 to continue
the program.

Exhibitions and Demonstrations

MSU's Ag Expo, an agricultural oriented exposition is held annually during summer to highlight
the work of MSU in the area of agriculture. Each year the IWR features an educational exhibit
that relates water quality to agricultural practices. This year’s exhibit focused on phosphorus
impacts on water quality and low impact development practices. Approximately 20,000 people
attended the 3-day event with about 1000 visiting the tent where the IWR exhibit was held. The
IWR will also participated in a variety of University-sponsored or on campus one day events that
showcased the University’s role in science based education. These includes Grandparents’
University, AutumnFest , FFA days, the Michigan Science Olympics State finals, and the
Children’s Water Festival.

Lectures and Seminars

A variety of presentations in the form of guest lectures and seminars were provided by IWR staff
members on issues such as stormwater and LID practices, exotic species, stream monitoring,
water withdrawals and the water withdrawal assessment tool, wellhead protection, and indicator
species for water quality testing. Staff members also give class lectures in the Departments of
Fisheries and Wildlife, Community and Agriculture, Recreation and Resource Systems.
Audience or class participation ranges from approximately 25 to over 100 for each presentation.

In-house Contributors

The IWR's technology transfer program is under the direction of Principal Investigator Dr. Lois
Wolfson, with several IWR personnel contributing to the project, including Dr. Jon Bartholic,
Ruth Kline-Robach, Jeremiah Asher, Glen O’Neil, Stephanie Smith, and Yi Shi.
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None.

USGS Summer Intern Program



Student Support

Category Section 104 Base | Section 104 NCGP NIWR-US.GS Supplemental Total
Grant Award Internship Awards
Undergraduate 0 0 0 0 0
Masters 2 0 0 0 2
Ph.D. 1 0 0 0 1
Post-Doc. 0 0 0 0 0
Total 3 0 0 0 3




Notable Awards and Achievements

Michigan's Innovative Tool for Water Withdrawal Process
Wins Two Awards

The Michigan Water Withdrawal Assessment Tool (WWAT), an innovative tool that gives an initial,
screening-level assessment of the impact of a potential water withdrawal on local stream and river
ecosystems, recently was honored with two national awards.

The application won the Outstanding Achievement Award for 2010 from the Renewable Natural Resources
Foundation, and was one of four innovations to receive the State Program Innovation Award from the
Environmental Council of States.

"It is a great achievement that the Water Withdrawal Assessment Tool has been recognized nationally for its
innovation and many uses for applying science in the management of our state's water resources," said
Department of Natural Resources and Environment Director Rebecca Humphries. "This tool has helped the
state better manage our resources and has safely accelerated the water withdrawal request approval process
without an onerous burden on the users."

The WWAT is an innovative program designed to prevent large surface or groundwater withdrawals that
would have an adverse affect on the natural resources, habitat and ecosystems of Michigan s streams and
rivers. It was developed to protect water resources without imposing a burdensome permit process. It is part of
a Great Lakes-wide effort to protect overall water resources and prevent large diversions of water from the
Great Lakes basin.

Since its introduction in 2009, the WWAT has been used extensively to assess more than 200 large capacity
water withdrawals (more than 100,000 gallons a day). Nearly 80 percent of the assessments were
automatically registered and authorized to begin their withdrawals. The remaining 21 percent were held back
for site-specific reviews by the DNRE staff.

The WWAT determines what management zone a proposed water withdrawal falls in, and provides
instructions on what to do. The results page also presents options to the user on how to revise their proposal to
avoid a problem. The revision options include reduce the pumping frequency, reduce the pump capacity,
increase the well depth, and relocate the well farther from nearby streams. These measures all tend to reduce a
well s impact on a stream, and may allow a revised proposal to receive the authorization to proceed.

The DNRE is committed to the conservation, protection, management and accessible use of the state's
environment, natural resources and related economic interests for current and future generations. For more

information, go to www.michigan.gov/dnre.

Funding Agency: USGS Michigan Water Science Center, MDEQ
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