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Abstract

The River Raisin Watershed is a basin in southeastern Michigan and northern Ohio, and drains approximately 1,000 square miles of land before terminating into Lake Erie.  Currently, agriculture dominates the watershed but a growth in exurban development is contributing to changing land use practices.  As a result, the river is heavily impacted and is in need of a management plan that investigates threats to the watershed’s health.  The River Raisin Watershed Council and The Nature Conservancy of Michigan (“the clients”), both active in advocating for watershed protection, enlisted the project team’s help in developing this plan.  The team will investigate three areas of research in order to develop strategies to mitigate for the major impacts to the watershed’s health: 1) habitat assessment to identify “conservation targets” in the upper watershed, 2) water quality assessment of the upper watershed, and 3) development of existing networks of stakeholders, laws, policies, and educational opportunities throughout the watershed.  Our final product, a watershed management plan, will synthesize recommended strategies addressing these three areas of research to promote the long-term health of the watershed.  It will serve as a guide for watershed planning, not only for the River Raisin, but also for other similar watersheds in Michigan.

Introduction

The River Raisin Watershed drains approximately 1,000 square miles of Southern Michigan and Northern Ohio before terminating in Lake Erie.  Historically, the River Raisin supported high and well-documented biological diversity of fishes, mussels, and other invertebrates, as well as biologically important wetlands, riparian lands, and uplands.  Today, agriculture and the chemicals used by industry have resulted in severe degradation of the watershed’s health.  In addition, development of urban centers including Manchester, Tecumseh, Monroe, Saline and Adrian has put additional pressures on the watershed.  

The River Raisin Watershed Council (RRWC) is an active, non-profit government organization formed to protect and improve the watershed, and maintain active and long-term stewardship of the region.  They will be the organization to implement the team’s management plan. The Nature Conservancy of Michigan (TNC) owns two small preserves in the upper watershed and is interested in preserving the unique biological and ecological properties of that region. TNC is an important steward within the watershed whose role could expand depending on the results of our management plan.    

Co-advisee Dr. David Allan and his students have begun to assess the health of the watershed, conducting studies on its native biota, the effects of land use on stream health, and the current water quality conditions. The project team will complete that work, and combine it all into a watershed management plan to guide the clients in their future conservation work in the area.  Furthermore, not only will this management plan act as a guide to managers of the River Raisin, but potentially be a model for the development of watershed management plans throughout the country. 
Problem Statement

Increasing urbanization and agricultural land use has put significant stress on the River Raisin Watershed over the past 200 years. Approximately 65% of the watershed is agriculture today, with the remaining natural areas under heavy pressure from residential development.  With these pressures threatening to impair the already heavily impacted watershed further, assessments are needed to synthesize the existing data collected by researchers such as Dr. Allan in order to design a comprehensive management plan for the watershed.
Background

Fur trappers and farmers in search of a new life first settled the River Raisin Watershed in the early 1800’s.  The life many of these pioneers found, however, was unforgiving.  Much of the land was forested swamp, proving difficult to cultivate and rife with disease.  Over time, as more settlers moved into the watershed, the city of Monroe was founded on the banks of the River Raisin. 

Following the founding of Monroe, the settlement of the River Raisin Watershed increased steadily, resulting in the conversion of much of this scenic wilderness to farmland.  As development continued, dams were built to harness the power of the river and ditches dug to drain the many-forested wetlands.  In fact, there are nearly 3,000 miles of drainage canals today flowing into the river and its tributaries.  These ditches are still authorized today by the Michigan Drain Code as a necessity for the “health, convenience, and welfare” of its citizens (Mitchell et al., 1988).
The watershed today is seriously impaired as these drainage ditches introduce increased flows, pesticides, nutrients and sediments into the river.  Furthermore, with the growth of cities such as Monroe, Adrian, Saline, Dundee, and Tecumseh, dependence upon the river as a source of drinking water, sewage output, and industrial and agricultural water has dramatically increased.  With more municipalities beginning to depend upon the watershed, a need to coordinate the activities and uses of the river became apparent.  So the River Raisin Watershed Council (RRWC) was founded in 1974 to act as a coordinating agency (Mitchell et al., 1988). 

The formation of the RRWC allows municipalities to voluntarily organize on a watershed basis for common purposes.  Through the watershed council, members vote upon and adopt by-laws regarding use of the river.  Today, some of the major goals of the RRWC include the development of a watershed management plan for the River Raisin, creation of a water quality-monitoring program, education of watershed residents, and sponsorship of erosion and sedimentation control projects.  

With many issues facing the river today, the watershed council, local non-profit agencies, and researchers have taken on various efforts to study and combat the threats to the health of the watershed.  Some of those problems include sedimentation and nutrient inputs from agriculture, massive bank wasting, alteration of historic flows, habitat loss, and the introduction of non-native species.  Some of the work performed by the RRWC to deal with these problems includes the development of partnerships within the community, educational programs, the hosting of river clean-up days and erosion control projects for farmers.

Other non-profits such as The Nature Conservancy (TNC) have purchased land in the watershed to conserve some of the rare native ecosystems that it holds.  The Ives Road Fen Preserve is located in the headwaters of the River Raisin and is 660 acres in size.  Fens are rare wetlands that receive groundwater from alkaline springs providing habitat for many endangered species (Ives Rd Fen 3/9/05).  Currently, TNC is working to restore the fen by removing drainage tiles and invasive species that threaten the habitat of the many endangered species found in this unique ecosystem. 

Research conducted in the watershed is extensive and covers a wide range of topics.  Dr. David Allan is one of the lead researchers of the River Raisin, investigating the relationship between the biotic integrity of streams and the surrounding land uses in the watershed (Allan 2004, Allan et al., 1997, Castillo et al., 2000, Diana et al., 2004, Kopplin et al., 2004, Roth et al., 1996).  Many of his findings indicate that local habitat conditions and the sub-catchment’s land use are excellent indicators of biotic integrity in streams and rivers.  In addition, he has worked with many students and professors collecting data regarding nutrient concentrations, fish assemblages, mussel diversity, and macroinvertebrate assemblages in the River Raisin (Allan et al., 2002, Diana et al., 2004, Kopplin et al., 2004, Roth et al., 1996).  This has helped lead to a better understanding of habitat requirements of aquatic organisms, effects of land use on aquatic systems, and ability to assess ecological health of fluvial systems.

Dr. Tom Johengen, a nutrient chemist for the Cooperative Institute for Limnology and Ecosystems Research with the National Oceanic and Atmospheric Administration (NOAA), has conducted research into the influence of agricultural non-point source pollution in tributaries of the River Raisin Watershed.  His work has provided insight into the use of Best Management Practices to improve water quality and their effectiveness (Allan et al., 2002, Johengen et al., 1989).  

In addition to this research, Professor Donna Erickson has conducted significant research into the land use/land cover of the River Raisin Watershed (Allan et al., 1997, Erickson 1995, Roth et al., 1996).  Her research has helped develop a better understanding of local planning issues associated with watersheds similar to the Raisin.  Prof. Erickson’s research has also provided insight into the problems that planning agencies face and the collaborative strategies that these agencies may use. 

The research conducted by Drs. Allan, Johengen, and Erickson has laid a foundation for further research to synthesize the existing data into a watershed management plan.  The project team’s development of such a plan allows for the application of Clean Michigan Initiative (CMI) funds. CMI funds are a $675 million bond approved by Michigan voters to protect Michigan’s water resources (DEQ 4/03/05).  The Department of Environmental Quality (DEQ) and Department of Natural Resources (DNR) administer CMI funds for programs that work towards the improvement of water quality, management of conservation land, and brownfield remediation (DEQ 4/03/05).
Until a watershed management plan is developed, however, the watershed council and stakeholders of the River Raisin may not apply for CMI funds.  These funds can have far-reaching impacts as a great diversity of wildlife and society depends upon the river.  Improvements to water quality and stabilization of river flows will not only ensure drinking water for the hundreds of thousands that depend on the river, but preserve the biological integrity that exists in the watershed.  Moreover, improvements to the River Raisin will reduce impacts to Lake Erie. 

Description of Proposed Research

Objectives

Due to an increase of exurban development in the natural areas of the River Raisin, there is a need for measures to protect sensitive lands and waters of ecological importance.  If this exurban growth continues without effective management, serious degradation of the biological integrity and ecological health of the River Raisin will occur.  For this, the overall objective is to create a watershed management plan to address the following issues:

· Water quality: Identify problem areas and develop recommendations for further assessment. 
· Natural features and elements: assess high value aquatic (river, wetlands, kettle lakes), riparian and upland areas as well as species and elements deserving of conservation. 

· Wetlands and riparian protection: complete a GIS analysis of riparian vegetation and wetlands throughout entire watershed.

· Protected areas: complete a GIS analysis of parks, State land, land trusts, and other protected or potentially protected areas for possible designation as a system of river parks.

· Partnerships: Survey existing and potential partners in the watershed, including land trusts, other environmental Non-Governmental Organizations (NGOs), interest groups, as well as local, state and federal governmental entities
· Stakeholder involvement: support efforts of RRWC and consultants in holding town meetings and other public discussions to ensure that community values are reflected in the watershed plan
Research Methods

I. Identification of Important Natural Features and Species for Conservation

Methods used to identify natural features and species for conservation is modeled after The Nature Conservancy’s 5-S Method as described in The Five-S Framework for Site Conservation (The Nature Conservancy 3/7/2005).  Primary focus of conservation efforts in the watershed will occur in the headwaters where high quality natural areas still exist. 
1.  Identify species and ecosystems for conservation targets
The team will identify conservation targets by meeting with resource managers, wildlife specialists, researchers and other experts in the field familiar with the River Raisin Watershed.  Individuals specifically to confer with  for guidance include resource specialists at the Michigan Natural Features Inventory, conservation stewards and planners at The Nature Conservancy, wildlife specialists with the Department of Natural Resources, appropriate municipal authorities, Director of the River Raisin Watershed Council, and researchers from other government agencies or universities that have conducted research in the watershed. 

From these interviews, a list of floral and faunal species and ecosystems of high conservation importance within the watershed will be determined.  The team will prioritize those items of conservation importance, based upon rarity, ecological significance, and the influence they may have upon the River Raisin Watershed’s health.  

Additionally, we will identify functional requirements for the survival of those species and ecosystems targeted for conservation.  We will review literature and consult with experts in that subject field to determine a target’s functional needs.  Furthermore, through GIS analysis, we will identify lands that may act as vital core habitats and/or corridors to those conservation targets.  The team will prioritize these target lands for conservation based upon their needs and their contribution to watershed health.  Often these lands may serve multiple purposes including wildlife habitat, recreational areas, flood control, water quality buffers, and recharge zones. 

2.  Identify potential stresses and threats to identified conservation targets
After identification of conservation species and ecosystem targets, stresses to the watershed and the sources of those stresses must be determined.  Stresses to conservation targets and the watershed will be determined through literature research, consultation with experts in the field, GIS analysis, water quality sampling, and visual habitat surveys. For further enumeration of water quality sampling methods, see section II below. The team will conduct visual surveys in accordance with DNR standards for habitat assessments.  Furthermore, identification of the source of the stressors will be determined based upon field data collected and a research of available literature.  

3.  Develop strategies to implement conservation targets and measures of success 

Once stresses and their sources are identified, strategies will be developed to abate the cause of the stress and if possible remove the source of the stress altogether.  The team will develop an evaluative framework to weigh various policies, land use practices, and restoration techniques for their effectiveness, cost and timeliness.  Much of this work is through literature surveys and interviews with experts.  Strategies may be broad-based, helping to define certain goals and potential methods for the appropriate manager of the conservation target and watershed. 

Measures of the strategies’ success will also be developed depending upon the conservation target and nature of strategy.  These measures will help to to quantify the effectiveness of implemented strategies for managers adopting them.  Furthermore, based upon these measures managers will be able to make informed decisions on whether to continue use of the strategies proposed. For example, if the conservation target is an endangered mussel threatened by sedimentation from agricultural practices, measures of success may include macroinvertebrates and mussel surveys to determine improvements to water quality and/or changes in population assemblages respectively.  
Deliverables

· GIS Maps indicating lands that are of conservation importance to the River Raisin Watershed

· GIS maps identifying a potential network of corridors and hubs for wildlife 

· Handbook identifying ecosystems and/or species of conservation importance with an analysis providing a framework for management and protection
II. Water Quality

The project team will be assessing the water quality of the River Raisin Watershed using various techniques and instruments as described below.  “Healthy” streams typically have natural flow regimes, low nutrient and pollutant concentrations, little or no channel alteration, a diversity of biological assemblages, high biotic integrity, and stable vegetated banks.  However, with the onset of urbanization and agriculture, the majority of the watershed has undergone considerable alteration, making stream health an important environmental concern.  In order to gain insight on the current physical conditions of the upper watershed, a visual survey will be conducted: 

· review past and updated aerial photographs, topographic maps, and watershed maps

· evaluate streambank and vegetation conditions using habitat assessment protocols from Michigan’s Department of Environmental Quality and the EPA

· observe in-stream water quality indicators such as algal growth and water clarity

· observe storm water or drainage pipes discharging into the river

· discern land use practices around the watershed by analyzing GIS maps

The next step is water sampling, typically applied to determine stream quality indicators such as water chemistry.  
1.  Dissolved Oxygen

Fish and other aquatic species require a high level of oxygen in the water for respiration.  Thus, biodiversity is maintained when suitable oxygen concentrations are present in the water.  Oxygen concentrations vary throughout the day as well as with environmental factors such as ambient temperature.  The project team will measure dissolved oxygen (DO) levels using a hand-held YSI oxygen meter onsite.  The meter probe will be submerged in the river below the surface, yielding a reading of DO in units of mg/l.

2.  pH & Conductivity
The acidity of a water sample can be measured on a pH scale of 0 to 14 (0 = extremely acidic).  A pH of 7 is neutral while extreme values, either below 5 or above 9, are harmful to aquatic organisms.  Conductivity measures the ability of water to carry an electrical current and is an approximate predictor of total dissolved ions.  Natural patterns in geology, as well as salts from agriculture, and construction can result in high conductivity readings.  The team will use Hach meters to read both pH and conductivity in the field.

3.  Total Suspended Solids

Total Suspended Solids (TSS) is particulate matter suspended in the water column.  High sediment loads are a natural aspect of some rivers in high gradient or erosive landscapes.  Human activities such as agriculture, logging, surface mining, and urbanization may contribute to accelerated erosion and increased levels of suspended sediment.  Elevated TSS levels often inhibit aquatic plant growth and adversely affect fish populations.

In this study, the team will measure TSS by mass in the laboratory.  A known volume of a water sample will be filtered through a pre-weighed filter paper.  The filter paper will then be dried in a dessicator until all water has evaporated and be weighed again.  TSS will be calculated as the difference between the two weights.

4.  Turbidity

Turbidity measures clarity of the water and the amount of suspended materials in the water.  The more suspended material in the river, the higher the turbidity, resulting in increased water temperature and reduced DO levels.  As with TSS, high turbidity has serious impacts on aquatic organisms.  Human activities, as mentioned previously, also contribute to turbidity.  Once again, the team will collect water samples and bring them to the laboratory.  The team will measure turbidity (expressed in nephalometric turbidity units or NTUs) using a Hach pre-calibrated turbidimeter. 

5.  Nitrogen

Nitrogen is usually present in rivers located near agricultural lands and farms.  Fertilizers, pesticides, sewage, and animal wastes all contribute some form of nitrogen into river systems.  Nitrates, a form of inorganic nitrogen, are essential plant nutrients, however, excessive amounts causes water quality problems like eutrophication, increasing algal growth and decreasing biodiversity.  The team will collect water samples in bottles from the river and refrigerate for later analysis in the laboratory.  Nitrate will be measured using the cadmium reduction method on an auto analyzer II according to the procedures of Davis and Simmons (1979).  Instantaneous nitrogen loads will be determined by multiplying observed concentrations by measured flow discharge. 

6.  Phosphorus

Phosphorus derives from fertilizer, erosive landscapes, and sewage, with smaller amounts coming from the atmosphere and greater quantities emerging from industrial effluent.  Elevated phosphorus levels can lead to eutrophication.  The team is interested in two forms of phosphorus when assessing water quality: total and reactive phosphorus.  As with nitrogen, we will collect water samples and bring them to the laboratory for analysis of these compounds.  The test for reactive phosphorus will be done using automated methods on an auto analyzer II according to the procedures of Davis and Simmons (1979).  Total phosphorus is determined similarly to reactive phosphorus following an oxidative digestion with potassium persulfate according to the methods of Menzel and Corwin (1965).  From the phosphorus concentrations and river discharge, we will be able to calculate phosphorus loads.
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Deliverables

· An analysis of water quality indicators, including nutrient loads and sediment loads.

· A report identifying problem areas within the upper watershed.

· A report assessing both problems and threats, with recommendations to potentially resolve those problems.

· A presentation to RRWC and stakeholders delineating final results of water quality analysis and recommendations.


· 
· 
· 
· 
III. Stakeholder Involvement, Environmental Education, and Policy Coordination

1.  Explore Existing Stakeholders/Interest Groups Active in the Watershed

The project team will assess the presence, strength, and level of activity of certain groups within the watershed.  In order to ensure a fair representation of the population of the watershed, the team will make it a priority to seek a diverse set of stakeholders to participate in development of the management plan.  Our goal in this assessment is to foster understanding and communication throughout the watershed.  We will meet with our clients, to obtain a list of groups that they have worked with and possible other groups who may have an interest in working with us to develop the plan.  Possible groups may include municipalities, farmers groups, local businesses, fishing groups, recreational groups, state and federal agencies, and private landowners, land trusts, and environmental organizations.  We will contact and meet with the groups who are the most interested and assess their needs, desires, and representation within the watershed.  The team will interview key leaders on their goals for the watershed, and consider these when writing the management plan.  Habitat assessments, water quality monitoring, and other scientific data gathering will help us to understand the major contributors to pollution and the most affected groups.  With that information, we will be better able to understand the complex interaction of various users of the watershed and their specific influence on the health of the watershed.  The team will make a significant effort to maintain a network of stakeholders and include a strategy for continued collaborative watershed management in the plan.

2.  Laws and Policies Affecting the Watershed

Laws and policies clearly will weigh heavily on the way that the watershed can be managed and will dictate what measures can be used to improve water and habitat quality.  Because of the complex overlapping web of jurisdictions within the watershed, it is important to examine the varying levels of government including national, regional, state, county, and city/town.  At the local level, the team will examine laws including agricultural pesticide use, zoning laws, riparian setback requirements, and others.  Due to the watershed’s location within the delicate Great Lakes ecosystem, the water and habitat quality will have to be considered as a part of the greater ecosystem.  The team will explore ways to coordinate local standards with greater state and regional initiatives such as the EPA’s Area of Concern monitoring in the lower watershed, the Great Lakes Water Quality Initiative. With this information, it will easier for the team to develop a more realistic and feasible management plan.  We hope to provide recommendations to improve current standards and plan for continued water quality improvement into the future.  
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Deliverables

· Report detailing assessment of stakeholders and other interest groups present in watershed and plan for long-term partnership

· Report detailing assessment of laws and policies affecting watershed

· Strategic plan for stakeholder network and integration with Adopt-A-Stream program 

· 
· Presentation for use in future

Timeline
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Analyze aerial photos and GIS data of 
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Conduct data analysis of collected water 

samples

Identify stresses, threats, and potential 

sources of those threats to watershed

Research policy and law 

implementation into management plan

Develop strategies and 

reccomendations for water quality 

improvement, policy change and 

conservation targets

Draft management plan and black book


Institutional Resources

The project team is fortunate to have a wealth of institutional resources both within and outside of the University to support our project work.  Dr. David Allan has done extensive research on the watershed and his lab on campus is set up for the type of analysis needed for the project.  Tom Johengen will also be able to contribute lab space and supplies for water quality analysis.   The wealth of information already available from Drs. Allan and Johengen as well as past masters’ theses will be an enormous asset to the project and save us considerable time collecting primary data.  In addition, our clients will be excellent resources as they have worked in the watershed for many years and can serve as liaisons between the project team and community groups, providing access to government agencies and other groups.  

In addition to institutions directly related to our project, other watershed councils in Michigan and around the country will be excellent resources of information on how to write management plans.  Locally, the Huron River Watershed Council will provide a model for a successful, active watershed group with an effective management plan in place.  The Tip of the Mitt Watershed Council will also serve as a model for our plan.  In addition, Tip of the Mitt serves as a re-granting source for larger foundations.  We will apply for two small grants from them to finance project work.   Lastly, the River Network will be an excellent resource of information for small watershed councils like that of the River Raisin and can put the team in contact with other councils around the country.  The River Network is essentially an online resource for small watershed councils.  They also coordinate and plan River Rally, a four-day workshop held annually for small watershed organizations to learn new techniques and exchange ideas.  One of the project team members plan to attend the conference this year.  The Nature Conservancy’s 5 S plan, explained in the Habitat Assessment section of Research Methods, in addition to “Developing a Watershed Management Plan for Water Quality” published by the Michigan Department of Environmental Quality will serve as helpful guides as we formulate the management plan.  


Drs. Allan and Johengen have built a firm foundation for the school’s demonstrated expertise on the River Raisin watershed that allows the project team to conduct our research.  In addition, the clients will directly benefit from the work provided by the project team in managing the watershed.
	Category
	Description
	Amount
	Funding Sources

	Travel
	
	
	River Network
	EFA Grant
	Rackham Discretionary

	Mileage 
	7 meetings w/ RRWC @ 100 miles × $.375/mi
	$262.50
	
	
	$262.50

	
	18 site visits @ 100 miles × $.375/mi
	675.00
	
	
	675.00

	Meals
	$10/person × 3 people × 25 trips total
	750.00
	
	
	750.00

	Roundtrip Airfare
	$300/person × 2 people × 4 trips over summer*
	2400.00
	
	1450.00
	950.00

	
	Subtotal
	$3487.50
	
	$1450.00
	$2637.50

	General Office
	
	
	
	
	

	Phone charges
	Calls to RRWC, etc.
	$100.00
	
	
	$100.00

	Photocopying
	500 pages × $.10/page
	50.00
	
	
	50.00

	Printing
	500 pages × $.10/page
	50.00
	
	
	50.00

	Film developing
	200 photos × $.30/photo
	60.00
	
	
	60.00

	Media storage
	3 USB keys @ $50/each; university storage (2 GB for 5 months) @ $1/GB/month; 1 pack CDs @ $10
	170.00
	
	
	170.00

	Miscellaneous 
	Notebooks, pens, batteries, envelopes, etc.
	100.00
	
	
	100.00

	Digital Recorder
	For recording interviews with stakeholders
	65.00
	
	
	65.00

	Final document binding
	6 copies × $60.00/copy
	360.00
	
	
	360.00

	
	Subtotal
	$1055.00
	
	
	1055.00

	River Rally Conference
	
	
	
	
	

	Roundtrip Airfare
	$300.00/person × 1 person
	$300.00
	
	
	$300.00

	Lodging (3 days+meals)
	$525.00/person × 1 person
	525.00
	$425.00
	
	100.00

	Field Trips
	$55.00/field trip × 1 person
	55.00
	
	
	55.00

	
	Subtotal
	$880.00
	$425.00
	
	$455.00

	Laboratory
	
	
	
	
	

	GIS (data acquisition & processing)
	Color maps and printing
	 $500.00
	
	$500.00
	

	Field Equipment
	Waders, nets, collection bottles, kits, etc.
	500.00
	
	500.00
	

	Chemical Reagents
	Replacements for laboratory use
	1,000.00
	
	1000.00
	

	Field Guides
	Species key for plants
	50.00
	
	50.00
	

	
	 Subtotal
	$2050.00
	
	2050.00
	

	Product Dissemination
	
	
	
	
	

	Postage
	Letters to stakeholders & community groups
	$75.00
	
	$75.00
	

	Advertising
	One ad × 5 local newspapers @ 50 each
	250.00
	
	250.00
	

	Room Rental
	$200 x 4 hours
	800.00
	
	800.00
	

	Printing
	Letters, copies of report, maps, and displays
	300.00
	
	300.00
	

	Refreshments
	Coffee and light snacks
	75.00
	
	75.00
	

	
	Subtotal
	$1500.00
	
	1500.00
	

	
	Grand Total 
	$9572.50
	$425.00
	$5000.00
	$4147.50


Budget
* Two of the project team members will not be located in Michigan during the summer but will return to conduct field work.
Personnel

Bill Bennett, Project Team Member

After graduating with a Bachelors of Business Administration degree from the University of Georgia, Bill joined the Americorps program with the American Red Cross. As a Rapid Response Corp Member, with the American Red Cross, he responded to natural disasters providing emergency relief and acting as a caseworker for displaced clients.  

Following Bill’s service with Americorps, he joined an environmental restoration firm, Aquascape Environmental, Inc, specializing in stream and wetland restoration in the Southeastern United States.  At Aquascape, Bill acted as Job Foreman and Construction Manager planning and implementing various restoration projects including natural channel designs, stream stabilizations, exotic plant removals, and wetland construction and restoration projects. 

Today, Bill is attending the University of Michigan working towards a Masters of Science degree in Resource Ecology and Management.  During his time at Michigan, he has worked at the Nichols Arboretum assisting in the restoration of its natural areas through exotic plant removal, prescribed burns, and erosion control management.  In addition to his work in the natural areas, Bill has created GIS maps of the Arboretum utilizing a Global Positioning System and designed plans for the restoration of a severely eroded drainage channel.  After graduation, he plans to continue his career in ecological restoration and conservation planning.

Leslie Ramirez, Project Team Member

Leslie received her Bachelor’s degree in Applied Ecology from the University of California, Irvine, in March 2003.  As an undergraduate student, she conducted research at the wetlands in the San Joaquin Natural Marsh Reserve.  She helped design and implement coastal sage scrub restoration, in which transplanted canopy shrubs were tagged and monitored on a weekly basis.  Her educational scope was further enriched by studying abroad in Australia and by participating in an internship program, which placed her at the Department of Parks and Recreation in Washington D.C.

Leslie is currently working towards a Master’s degree in Resource Ecology and Management.  Prior to her studies at the University of Michigan, she worked as a research assistant at a non-profit organization, studying point sources of plastic debris in the Los Angeles and San Gabriel Rivers.  Some of her duties there included identifying plastic-producing industries in the Los Angeles County, surveying potential study sites, collecting water samples, developing laboratory protocol, and training volunteers.   

Following graduation, Leslie hopes to continue exploring the complex issues facing water resources.  In her career, she wishes to resolve current problems while executing innovative solutions that will improve the health of the nation’s most valuable resource: watersheds.  

Kat Ridolfi, Project Team Member
Kat received a B.S. in Environmental Economics and Policy and a minor in Geography from the University of California at Berkeley in 2002.  She also spent a year studying agricultural economics and environmental restoration at the University of Sydney, Australia.  

Upon graduation, Kat spent two years working for the Natural Heritage Institute (NHI), a non-profit environmental law and consulting firm in Berkeley, CA.  At NHI, Kat worked as a paralegal representing national and local environmental organizations such as The Nature Conservancy, American Rivers, the California Hydropower Reform Coalition, and Sierra Club chapters in hydropower, water rights, and flood control project negotiations.  One project included working with a coalition trying to prevent approval of a dam in Glacier Bay National Park in Gustavus, Alaska.  

She continues to pursue her passion for community-based watershed management and river restoration at the University of Michigan’s School of Natural Resources and Environment in the policy track.  Kat looks forward to a career in the non-profit sector promoting clean rivers and community-based watershed management programs in the West.  

Thomas H. Johengen, Co-Advisor

Dr. Johengen is an Assistant Research Scientist for the Cooperative Institute for Limnology & Ecosystem Research at the Great Lakes Environmental Research Laboratory in Ann Arbor.  His research interests include nutrient cycling and lower food-web dynamics in the Great Lakes and coastal marine environments. He is particularly interested in the impact of zebra mussels on nutrient cycling and ecosystem structure and functioning, including the potential role of mussels in promoting recent blooms of toxic cyanophytes. He examines nutrient budgets and sediment nutrient fluxes in Lake Michigan, the role of sediment resuspension on nutrient cycling and heterotrophic production in Lake Michigan as part of interdisciplinary, multi-agency, research project on, "The Impact of Episodic Events on the Nearshore- Offshore Transport of Biogeochemically Important Materials in the Great Lakes".  
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Bibliography

Allan, J.D. 2004. Landscape and riverscapes: The influence of land use on river ecosystems. Annual Reviews of Ecology, Evolution and Systematics 35:257-284.

Allan, J. David. Lecture notes: Fluvial Ecosystems. School of Natural Resources & Environment, University of Michigan
Allan, J. D., D. L. Erickson and J. Fay. 1997. The influence of catchment land use on stream integrity across multiple spatial scales. Freshwater Biology 37:149-162.

Allan, J. David, T. Johengen, and E. Rutherford. 2002. Nutrient Loading and its Relevance to the Great Lakes Basin. A White Paper prepared for a University of Michigan Initiative in Great Lakes Research.
Castillo, M. M., J. D. Allan and S. Brunzell. 2000. Nutrient concentrations and discharges in a Midwestern agricultural catchment. Journal of Environmental Quality 29:1142-1151.

Clean Michigan Iniative. Department of Environmental Quality. http://www.michigan.gov/ deq/0,1607,7-135-3307_3662---,00.html [Accessed 4/03/2005]

Davis, C.O. and M.S. Simmons  1979.  Water Chemistry and Phytoplankton Field and   Laboratory Procedures.  Special Report No. 70.  Great Lakes Research Division, University of Michigan, Ann Arbor, MI.

Diana, M, J.D. Allan and D. Infante. 2004. Habitat and land use influences on fish assemblages in impacted midwestern streams. American Fisheries Society Special Symposium.

Erickson, Donna L. 1995.  Rural land use and land cover change.  Land Use Policy vol 12 no. 3: pp. 223-236

Kopplin, S.E., J. D. Allan and J. Burch 2004. Reach and landscape-scale determinants of freshwater mussel (Bivalvia: Unionidae) distributions in an agricultural catchment, Michigan, USA. Freshwater Biology 49:127-142.

Ives Road Fen, Michigan.  The Nature Conservancy. http://nature.org/wherewework/ northamerica/ greatlakes/preserves/art11438.html [Accessed 3/9/05].

Johengen, T., A. Beeton, and D. Rice (1989). Evaluating the effectiveness of best management practices to reduce agricultural nonpoint source pollution. Journal of Lake & Reservoir Management, 5: 63-70.
Menzel, D.W. and N. Corwin 1965.  The measurement of total phosphorus liberated in seawater based on the liberation of organically bound fractions by persulfate oxidation.  Limnology and Oceanography, 10:280-281.

Mitchell, Donald and Vivian Brighton.  The River Raisin.  Monroe: River Raisin Watershed Council, 1988
The Nature Conservancy. The Five-S Framework for Site Conservation. The Nature Conservancy, 2000. [On-line] Available:  http://nature.org/tncscience/strategies/ index.html  (accessed March 7, 2005)
Roth, Nancy E., J. David Allan and Donna Erickson. 1996. Landscape Influences on stream Biotic Integrity assessed at multiple spatial scales.  Landscape Ecology vol. 11 no 3: pp 141 -156

U.S. EPA. “Monitoring and Assessing Water Quality.”  www.epa.gov
� Mitchell, Donald and Vivian Brighton.  The River Raisin.  Monroe: River Raisin Watershed Council, 1988.


� J. David Allan. Lecture notes: Fluvial Ecosystems. School of Natural Resources & Environment, University of Michigan


� Same as above


� U.S. EPA. “Monitoring and Assessing Water Quality.”  www.epa.gov


� J. David Allan. Lecture notes: Fluvial Ecosystems. School of Natural Resources & Environment, University of Michigan








PAGE  
1

_1174723643.xls
timeline

		

																Proposed Timeline

														Year 2005												Year 2006

				March		April		May		June		July		August		September		October		November		December		January		February		March

		Identify potential study sites, areas of concern and conservation targets

		Prioritize conservation targets and determine functional requirements

		Identify  and meet with Stakeholders within watershed

		Review collaborative processes used in other watersheds

		Assess policies and laws affecting watershed at various levels

		Analyze aerial photos and GIS data of watershed

		Prioritize study areas and begin water quality sampling

		Conduct data analysis of collected water samples

		Identify stresses, threats, and potential sources of those threats to watershed

		Research policy and law implementation into management plan

		Develop strategies and reccomendations for water quality improvement, policy change and conservation targets

		Draft management plan and black book





printed timeline

				March

		Year 2006		February

				January

				December

				November

				October

		Year 2005		September

				August

				July

				June

				May

				April

				March

						Identify potential study sites, areas of concern and conservation targets		Prioritize conservation targets and determine functional requirements		Identify  and meet with Stakeholders within watershed		Review collaborative processes used in other watersheds		Assess policies and laws affecting watershed at various levels		Analyze aerial photos and GIS data of watershed		Prioritize study areas and begin water quality sampling		Conduct data analysis of collected water samples		Identify stresses, threats, and potential sources of those threats to watershed		Research policy and law implementation into management plan		Develop strategies and reccomendations for water quality improvement, policy change and conservation targets		Draft management plan and black book





workplan

		

				PROJECT WORKPLAN										YEAR 2005														YEAR 2006

		CATEGORY		TASK		MAR		APR		MAY		JUNE		JULY		AUG		SEPT		OCT		NOV		DEC		JAN		FEB		MAR		TEAM MEMBERS

		Identification of Conservation Targets		Contact IRB and get approval to contact organizations viewed as important																												KR

				Meet with Wildlife Managers, TNC, MNFI, & Researchers to determine rare and significant ecosystems/species in the headwaters of the River Raisin																												all

				Research literature of rare and significant ecosystems/species to determine functional needs																												BB

				Develop evaluative framework to identify those rare and significant ecosystems/species that should be conservation targets																												all

		Conduct analysis of River Raisin Watershed Headwaters		Collect GIS data, aerial photography, soils maps, land use, land ownership etc. of Raisin headwaters																												BB, LR

				Conduct visual assessment of upper watershed: review GIS maps, aerial photos, and other maps; evaluate streambank conditions and in-stream water quality indicators.																												all

				Analyze GIS data and aerial photography to evaluate natural areas that may be potential wildlife habitat and/or corridors																												BB

				Analyze GIS data and aerial photography to determine % of existing wetlands and riparian buffers in watershed																												all

				Collect water samples for water chemistry testing (suspended solids, nutrients, and turbidity).																												all

				Conduct on-site water quality testing for dissolved oxygen, pH, and conductivity.																												all

														YEAR 2005														YEAR 2006

		CATEGORY		TASK		MAR		APR		MAY		JUNE		JULY		AUG		SEPT		OCT		NOV		DEC		JAN		FEB		MAR		TEAM MEMBERS

		Identification of Key Stakeholders		Meet with clients to assess stakeholder interaction and who needs to be contacted																												all

				Research literature of successful stakeholder networks and relationships in other watersheds																												KR

		Conduct interviews with stakeholders		Develop interview questions																												all

				Contact stakeholders and arrange interviews																												KR

				Conduct interviews																												KR

		Assess overlapping laws and policies in watershed		Obtain maps of county, township, and other boundaries and overlay with demographic information and conservation target areas																												all

				Research zoning laws and NPDES permits  that affect rivefront development																												KR

		Identify threats and stressors to potential conservation areas		Groundtruth natural areas identified as potential conservation areas by GIS analysis and perform visual habitat surveys																												BB

				Identify current threats and stressors to potential Conservation Areas																												BB

		Develop strategies and measures		Develop strategies to mitigate or abate threats or stressors																												all

				Develop strategies to implement conservation plan																												all

				Develop measures to determine strategy success																												all

		Work towards Black Book		Literature review of methodology and background																												all

				Analysis of data collected																												all

				First Draft of Methods																												all

				Draft of data analysis and data methods																												all

				Develop draft recommendations for client and watershed management plan																												all

				Revise Drafts																												all

				Compose Final Draft																												all

				Revise Final Draft																												all

				Finish Report and Black Book																												all

		Team Members:

		BB - Bill Bennett

		LR - Leslie Ramirez

		KR - Kat Ridolfi






