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(1) Project needs:  (1/2-1 Page)

Description: Called “Talking Water” by Native Americans, the Minnesota River Basin, represents one of the crown jewels of the Great Plains and Midwest.  SEQ CHAPTER \h \r 1From its origin at the Minnesota-South Dakota border, the river flows for 335 miles through some of the richest agricultural land in Minnesota to its confluence with the Mississippi River at Minneapolis/St. Paul, where it increases the Mississippi’s flow by 57%. The river drains a basin of 16,770 square miles: 14,840 square miles in Minnesota, including all or parts of 37 counties; 1,610 square miles in South Dakota; and 320 square miles in North Dakota and Iowa combined. Minnesota’s portion of the Basin represents 18.5% of the state’s land mass and 29% of its cultivated land. 

Lying in the wide valley carved out by the ancient River Warren, the Basin may be the most diverse waterway in the region.  Rich in natural beauty and home to an impressive variety of natural resources—some endangered-- the Basin contains everything from steep granite bluffs to marshy lowlands, vegetation from prickly pear cactus to giant elms, and a unique and diverse animal population. It is a major flyway for migrating birds and a much-sought after recreational resource for those who hunt, fish, camp, canoe, hike and nature study. Most important, the river serves as the major economic resource for agriculture and the numerous businesses serving towns within the basin.

The rich diversity of the river also finds a parallel in the attitudes, needs and policy opinions of the people who live along it, who use it and who make decisions about it.  The rich variety of the culture of the Minnesota River’s people is as important to understanding the river as its natural resources and needs.  SEQ CHAPTER \h \r 1The Basin’s communities represent a variety of distinctive cultures: the Upper and Lower Sioux Communities host annual waicipis, New Ulm celebrates its German heritage at the annual Octoberfest, while Norwegian and Swedish cultural roots are visible in towns such as Milan, Madison, Montevideo and St. Peter.  
Environmental Background:   SEQ CHAPTER \h \r 1In 1994, the Minnesota River Assessment Project (MRAP) concluded that excessive nutrient and sediment concentrations impaired the Minnesota River. The 1997 Basin Information Document published by the Minnesota Pollution Control Agency (MPCA) noted the river carried a heavy load of sediment and phosphorus, with total suspended solids in the lower river 22 times grater than the St. Croix River and 3.6 times that in the Mississippi and total phosphorus 5.5 times that of the St. Croix and 1.5 times that of the Mississippi.  A 2002-2003 study by the Minnesota River Basin Data Center (MRBDC) found,  SEQ CHAPTER \h \r 1“Concentrations of total suspended solids, total phosphorus, orthophosphorus and nitrate-nitrogen in several of the monitored streams, despite reductions during 2003, frequently are at problematic levels, exceeding thresholds associated with reasonable expectations for water quality in their respective ecoregions.” The MRBDC study also pointed out, “ SEQ CHAPTER \h \r 1In recent years, there have been significant improvements in point source pollution control as well as continued adoption of conservation and non-point source best management practices within the Minnesota River Basin. These improvements have come about because of a concerted effort by citizens’ groups, university researchers, watershed groups and state agencies.” 

The Overall Need: The most important capacity-building need in the Basin is to empower organizations to make informed systemic choices about how to optimize their contributions to the improvement of water quality. As researchers, agencies and citizens groups have come to have a better understanding of the river and reached some consensus on interventions, they have come to recognize that the key to enhancing that capacity is to not to engage in piecemeal solutions which may conflict with one another, but see the river as a complete system, incorporating both natural and human elements. That desire to see the “river whole” forms the basis for this unique collaborative endeavor. This project will be a lighthouse project not only for Minnesota, but for the nation, for in seeking a holistic understanding, it will be one of the first EPA projects to combine environmental and cultural factors in a systematic and scientific way. For the basin, a holistic understanding encompasses the following dimensions:

1) A More Systemic Comprehension of River Dynamics:  As various agencies and researchers have undertaken a variety of studies of the River, a consensus has begun to emerge about the ecology and hydrology of the river. The 2003 MRBDC study found, “ SEQ CHAPTER \h \r 1Efforts to coordinate and standardize monitoring activities and information are becoming increasingly important to provide a scientifically defensible assessment of water quality responses to changes in land use throughout the Basin.” As the Total Maximum Daily Load (TMDL) process continues, we need to move to the next level, which is to see how the various TMDL sources and the interventions used to remedy problems interact with each other, otherwise efforts that concentrate on a single TMDL aspect or a single watershed may prove ineffectual, operate at cross-purposes or create new problems.  

2) A Better Shared Understanding of the River as a System: The Minnesota River Basin consists of 13 separate watersheds, each managed by its own watershed organization. In addition, the Minnesota State Departments of Natural Resources, Agriculture, and Health all have varying degrees of influence on river policy. Federal agencies such as the Army Corps of Engineers and the National Resources Conservation Service as well as Congress and various federal departments also have an impact on the river.  The University of Minnesota and Minnesota State University have conducted studies of the river and have groups and departments involved in providing information for river policies. 
Various community organizations and citizen’s groups have a strong and distinguished history of working to improve conditions on the Minnesota River. Agricultural organizations have actively participated in forming positive river policies as well as undertaking initiatives of their own to improve the river. Yet, currently there is still no shared understanding of what the “system” is. As one watershed group member pointed out, “We need to better define what is a watershed?” What we have learned through the TMDL process is that capacity increases exponentially if everyone in the system has a shared understanding.

3) A Better Understanding of the Interrelationships Between the Basin’s Diverse “Cultures” and Basin Policy Decisions: Although many organizations and diverse communities are involved in and impacted by river policy, perhaps the biggest blind spot we have in regard to improving capacity to improve the river rests in our limited understanding of how the “cultural” and environmental interact. For example, many people in the Basin have little understanding of how the creation and enforcement of river policies and various aspects of river management. Without defining these critical interactions, decisions made by scientific studies as part of the TMDL process in essence deal with only part of the issue. People may misunderstand or even resist the data, not because the data is wrong but because of their own “mental models.”

As numerous studies of system behavior have pointed out, all decisions are made on the basis of models. Most function in our heads. “Mental models” are the intellectual shortcuts—the pictures we have of reality--through which we make decisions to move the world in a desired direction. They are not true and accurate images of our surroundings, but are only sets of assumptions and observations culled from experience and cultural background. To the degree that we understand the impact of these mental models on decision-making, people will begin to rethink the structure of their thinking.

2) Project plan: (3-6 pages)


(i) Tasks and activities:

The project will focus on empowering stakeholder groups to collaboratively and inclusively devise effective and efficient strategies for realizing the environmental improvement identified/defined by completed TMDLs as well as other studies. This enhanced capacity will come from what the Center for Interdisciplinary Excellence in System Dynamics (CIESD) calls the “ladder of engagement.” In a variety of projects undertaken for state and federal agencies, CIESD has found this strategy builds people’s capacity to understand and manage complex systems. 

When used to address a narrow or particular problem, the ladder works to (1) expose what people know about that “problem’s” behavior(s), (2) to develop conceptual maps that hypothesize the “structure(s)” driving that behavior, and (3) through the development and testing of computer model simulations, correct for shortcomings in one’s original “understanding” of the causes and dynamics of the problem and devise new and better “leverage points” with which to more effectively mange it. This process, in ladder terms, involves a sequenced protocol involving “knowledge,” “understanding,” and “influence.” Here, as in other instances where problems are extraordinarily complex and consist of myriad interacting “subsystems,” the ladder process needs to be thought of as an iterative one, where progressive explorations of particular facets or components of the overall system lead to an expanding capacity to identify related issues and system subcomponents and instigate the larger challenge of integrating the whole. 

In both the development of insightful “kernels” or systemic “nuggets” that frame people’s limited perceptions of particular “problems” and, subsequently, in the latter integrative process of tying these elements together to understand the river holistically, the project will use a three step process:  1) A broad, collaborative, and inclusive engagement in the process of identifying and describing a broad range of dynamic “problems” —knowledge;  2) An engagement in the development and testing of one or more models--understanding, 3) training in using the models within their organizations and, 4) creating plans based on leverage points--influence. 

1) Knowledge: A Broad, Collaborative Engagement in the Process:

Over the last four decades, System Dynamics researchers and corporate planners have explored corporate policy, the dynamics of diabetes as a medical system, the growth and stagnation of urban areas, energy crisis, and environmental problems. It is has been used by a who’s who of major corporations throughout the world including Intel, BMW, and Royal Dutch Shell for planning and analysis as well as by government agencies such as the National Security Agency (which used it to explore counter-terrorism scenarios).  

System Dynamics, a "language of the commons," provides a facilitation process aided by a set of conceptual and modeling tools grounded in a visual "language" to illustrate how elements within a given "system" interact with and influence one another. With the aid of these tools (including behavior-over-time-graphs, concept mapping involving “feedbacks,” and computer models) people can see that: a) change is not linear, b) every change involves tradeoffs, c) systemic behaviors such as the impact of delays can have profound impacts. According to John Sterman of MIT’s Sloan School of Management, “Systems thinking is an iterative learning process in which we replace a reductionist, narrow, short-run, static view of the world with a holistic, broad, long term dynamic view, reinventing our policies and institutions accordingly.”

Consider two illustrations, each of which underscore the need both to bolster systems thinking as it relates to the natural dynamics of the river.  The first involves the dynamics of the river. Over time greater amounts of sediment may pass through a river. One likely effect would be the settling of some sediment on the river sides and bottom; that would likely accelerate the speed at which the river moves, thus carrying more sediment down the river to a different spot where it might then settle. Within the original stretch of the river, we might see a balancing feedback (the more sediment that settles, the less that will settle in the future) while, further down, assuming the original sediment upstream is now joined with additional sediment resulting from the accelerated rate at which the river cuts into river sides further downstream, we might see (with a delay) non-linear growth in sediment…This is one of many feedback dynamics that contribute to non-linear change that is at the heart of the problem and the public’s difficulty in comprehending what’s happening and why.

System Dynamics models also provide greater clarity to another and perhaps even more powerful aspect of thinking systemically: where and when people choose to interact with the biological system. The figure presented below illustrates a variety of “feedback” relationships that need to be recognized and understood. 
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Moving beyond the simple linear relationship where “I” assess the environmental quality of the river against my goals and act to effect the change I desire, people need to recognize the complexities generated both by unintended side effects and, more importantly, the push-pull dynamics associated with other groups undertaking a comparable process with intentional and unintended consequences.

In sum, systems thinking challenges us not only to understand people’s behaviors as part of the interconnected system but also the perceptions that drive those behaviors. As such, we’re expanding the boundaries of the river as a system by allowing folks to see themselves “in” the system. Maybe the most important piece of this is to begin to develop a common language, a common “culture” for talking about and seeing the river. Farmers currently talk about the river differently then recreational users, for example. In the exercise of helping to build models people develop a common language and come to have a common perspective. 

At this first level of the ladder, CIESD probes progressively more deeply into describing the behavior of the system.  In this process, defining the initial problem is critical, yet it is often surprisingly challenging. After this, the process focuses narrowly on the one or several elements of the system that are of central importance. Participants are challenged to define the behavior over time of those elements. Finally, comes a collaboration that begins to translate these central behaviors into actual models.

2) Understanding: A Collaborative, Inclusive Engagement in Developing and Testing Models:
CIESD believes, as does the founder of system dynamics, Jay Forrester, that the true test of one’s understanding of “the system” comes through the development and testing of computer models. An important dimension of System Dynamics is that models can be tested with real-life variables. They allow us to perform what-if scenarios without endangering people  or natural resources or incurring great costs. This is absolutely crucial to the Minnesota River Basin. For the first time, System Dynamics will provide an ability not merely for experts in hydrology and ecology to perform what-if scenarios, but will also allow ordinary citizens to see the consequences of particular actions or try out other scenarios to understand the trade-offs that might influence a decision.  

The key for bringing people into the process of building (and taking ownership) of models rests with building powerful model “nuggets” or “kernels” that offer deep insights into “systems complexity” without overwhelming people in “detail complexity.”  The Center for Interdisciplinary Excellence in System Dynamics (CIESD) has found that using basic models provides a much more fruitful process for engaging people who are not familiar with thinking systemically or with dynamic modeling.  At this level, participants begin to explore what is controlling the behavior of the system. By “control,” we primarily mean the feedback loops that, from within the system, control its behavior. Exogenous factors may influence the system, but the primary drivers, and those that we have control over, will be within the system.

In building these powerful “kernels” during the first year of this project and then integrating them in the second year, the project will use STELLA software developed by High Performance systems. Cited as an exemplary resource by NCSA, this cross-platform tool is a powerful and flexible program for building models of dynamic systems. Designing and solving systemic problems are much more conceptual using STELLA as the diagrams produced facilitate discussion.  Mathematical connections between components may be defined so that graphs and tables describing system behavior over time can be produced by computers. Users may manipulate the model and watch the impact of their decisions.

3) Influence: Training in Using the Models and Identifying Leverage Points: 

Through a collaborative, iterative process of building “understanding” from “knowledge” with which to possess the confidence and capability to achieve more rational impacts.  While the process of building a model and moving to a higher level of engagement with the system can be powerful, the process is only useful if it helps people to locate and evaluate the leverage points in the system where intervention can effectively affect its behavior. In other words, people must be trained to use the models themselves. Influence consists not only of watershed organizations increasing their own capacity to better identify leverage points, but also allows them to use the systems tools available to them to develop and present effective arguments as they advocate these high leverage policies to a broader citizenry.  


Specific Tasks and Timelines:

1) Minnesota River Basin Summit. In January, Minnesota will hold a Minnesota River Basin Summit. This event will serve as the kick-off for the project.  The project will be described, members of the Steering Committee introduced and the events and timelines of the remainder of the project outlined.

2) Initial Steering Committee Meeting: This will be held in conjunction with the Summit or shortly after it. Its purpose will be to set up operating procedures, meeting formats, reporting formats, and identify members of the model building team. This will also serve to introduce and familiarize member with the basic concepts of System Dynamics.
2) Initial Modeling Retreat:  This will be an two-three-day event in February or March that will serve to introduce System Dynamics, the concept of mental models and begin work on the model building.  First, the group will be introduced to system dynamics concept mapping to describe the basic processes of water and sediment movement within a section of the river of interest to them (involving inflows from various sources, an outflow to another section, and settlement within the river).  The CIESD team will then explore with them, using current information about “how” the river is working, the socio-cultural-economic factors that they perceive to be key drivers contributing to “the problem” of meeting target TMDL goals for the river. One objective in these initial meetings is to capture different groups’ “mental models,” both of the nature of the problem, the source(s) of that problem, and constraints on its solution.  Acknowledging mental models is a critical first step towards any systemic approach.  Not acknowledging mental models could lead to group paralysis or the wrong solution.  

3) Model Building Sessions:  These will essentially involve steps one and two on the “ladder,” knowledge and understanding. These sessions will proceed as follows: Following initial explorations with the small groups, a series of subsequent follow-up meetings will: 1) present the groups with a System Dynamics representation/translation (map and/or model) of how they see the system functioning and the “problem” persisting and then add to this structure other elements in the larger “system,” 2) through an iterative process of back and forth exchanges, the modeling facilitators will build a broader more collaborative understanding among the groups as a whole of the complex interplay of natural and social elements within the larger “System.”  These will take place throughout the first 12-16 months of the grant as the Steering Committee and CIESD model builders refine the models. The Steering Committee will meet bimonthly to review progress on the grant and no-less than quarterly with the model builders to review model drafts. After the first 12-16 months, the team will have developed a variety of insightful models that, over the subsequent year, will be used to develop a more integrative and “whole river” model?

4) Training Sessions: It is crucial the members involved learn how to facilitate the models so they may use them with their own groups as well as others in the communities in the River Basin.  This will be the third level of the ladder. 

5) Identifying Leverage Points: This will serve as both the final stage of the grant and as one element of the project evaluation. It is important that as organizations themselves work with the models that initially this take place with some feedback from CIESD staff and the project steering committee.  We might call this the “student teaching” part of the project. Just as with teachers, we do not propose to send people out into the field without allowing them to first use their newfound skills in the presence of the trainers. This is a step often omitted in capacity-building grants that may mistakenly think their work is done after a presentation of training. 

(ii) Partnering.  

The project features a unique, synergistic collaboration between University researchers, state agency researchers and policy makers, experts in System Dynamics modeling and local watershed stakeholder groups.

The Minnesota River Basin Data Center at Minnesota State University in Mankato will serve as the lead agency for this project.  The data center was established on July 1, 1997 with a two year Legislative Commission on Minnesota Resources grant and additional funding from other contributors. The mission of the Minnesota River Basin Data Center is to provide for the inventory, development, retrieval, interpretation and dissemination of pedigreed data and information on topics that impact the environment, economy and communities within the Minnesota River Basin. In addition, the data center functions to simplify the task of identifying and acquiring information and data necessary to facilitate natural resource decision making and education within the 37 counties of the Minnesota River Basin.  The data center operates as a clearinghouse to make data easily and readily accessible and provides a service to link users with the best sources of information and data available. As part of this mission, the Center maintains an extensive web site that includes information about the basin, research findings and interactive teaching and learning tools. The Center also manages a Natural Resources Management Certificate program. The Center’s Board of Directors represents a broad cross section of basin residents including agricultural groups, citizens groups, state and local government, K-12 and higher education, and environmental consultants.  Dr. Shannon Fisher, head of the MBRDC, will serve as the Principal Investigator. 

Consisting of a team of science and social science experts, the Center for Interdisciplinary Excellence in System Dynamics, LLP (CIESD) is a partnership that provides consulting on organizational dynamics, model-based problem solving, curriculum development, and system dynamics training for K-12 and collegiate students, their teachers and administrators, and other government and non-profit organizations. CIESD uses the tool-set of System Dynamics, a diverse set of mental, graphical, and computer modeling techniques, to aid clients in better understanding their systems of interest and in providing insights on how to best leverage change in those systems. Current and recent projects are collaborations that assisted clients in Oregon, Minnesota, Indiana, Illinois, Massachusetts, New York, Ohio, Vermont and the U.S. Federal Government. CIESD has worked with clients on diverse projects that explored domestic violence; human behavioral response to disease outbreak; probations programs for sex offenders; political stability in Central Asia; student performance in public schools; and the interaction of college finances, perceived quality, and enrollment.  In addition we have developed innovative interdisciplinary curricula (e.g. History and Biology of Smallpox; Sustainable Development; Population Dynamics; and Revolutionary Structures and Dynamics) and training materials and programs in the fundamental building blocks of system dynamics.

Members of the Steering Committee will include Patrick Moore, representing Clean Up the River Environment (CURE). [description}  Scott Sparlin will represent the Coalition for A Clean Minnesota River. [description]   Lori Nelson represents Friends of the Minnesota River Valley. [description].  Bill Kell and Larry Gunderson will represent the Minnesota Pollution Control Agency and also serve as liaison with other Minnesota government agencies involved with the river.  ADD OTHERS AS DIRECTED Many members of this group have a history of collaboration which includes membership in the TMDL Stakeholder Committee as well as the planning group for the Minnesota River Summit.  They also represent the different geographic regions of the Minnesota River Basin.  

Others who will be involved in the project, although not part of the steering committee are…

(iii) Financial Integrity/Budget.  


Budget narrative goes in here.
(3) Anticipated Outputs and Outcomes.  (2-3 pages)


(i) Outputs: 

1) Modeling Sessions and System Dynamics models: This output will involve a group of 11 stakeholders selected by the steering committee that will represent the geographic regions of the Basin as well as the various stakeholder groups.  Because the “knowledge” stage is the most critical, this will begin with two two-day retreats in the initial three months. Thereafter a minimum of five sessions will be held over the following 11 months.  The Steering Committee will meet a minimum of quarterly, to assess the progress of the project and to propose any needed course corrections, either in terms of timelines or content. All sessions will be held at Minnesota State University, Mankato which can provide meeting space. We will use local motels for lodging. The central location of Mankato in the Basin makes it the optimal site for these sessions. Meetings of the Steering Committee will be by both phone and in person at Mankato. Those who cannot make the meeting due to travel considerations will participate by phone.

2) Training: A larger group of selected of stakeholders will be trained in how to use the models to facilitate discussions.  They also learn how to use the STELLA software on which the model runs. Each group will receive a free copy of STELLA at this training. The group will include representatives of all 13 Basin watersheds and members of key stakeholder organizations. The training will take place over a three month period at Mankato. The first session will be one day, followed by an additional half-day session. 

3) An education “package:” This will consist of the models on computer disks themselves along with supplemental materials that include a Powerpoint presentation about the Minnesota Basin in systemic terms plus an additional presentation about System Dynamics, systems thinking and the project.  We will post the Powerpoint presentation on the Center’s web site. Written materials to supplement these computer-based materials will include: a written manual about how to use the model for facilitators, a short publication about the “Basin as System” and student workbooks. These “packages” will be designed so they can be used by schools, higher education institutions, and community groups to better inform them about the river.

4) A cadre of trained facilitators: We anticipate that this project will create a minimum of at least two people within each watershed who can use a systemic approach to discussing issues in the Minnesota River Basin.  After the completion of the project, they will continue to meet periodically to discuss training issues and remain in touch with CIESD through email.

5)  Identifying Key Leverage Points: This is both an output and an outcome. The output will be what we referred to above as the “student teaching” component. This will involve CIESD staff meeting with each participant to listen to their presentations and critique them.  



(ii) Outcomes: 
Intermediate Outcomes:

1) Knowledge and Understanding: A demonstrated change in systemic knowledge about the Basin.  Stakeholders will first understand different “mental models” and how they impact Basin policy, better understand the systemic nature of Basin environmental dynamics and better understand the interrelationships and dynamics between Basin communities and their environment.  

2) Influence: A demonstrated change in the collaborative behavior of stakeholder groups. This will come from a shared systemic understanding acquired as part of the model building process. The major determinant of this will be an increase in both the quantity and quality of interactions of stakeholder groups in the Basin.   

End Outcomes
1) Influence: Local action plans. Each group will identify key leverage points for future action to enhance the River Basin.  They will form these as part of the grant program and pledge to put them into action at the completion of the grant. Meetings of Local watershed groups,  Basin groups, the Minnesota Pollution Control Agency and the EPA shall serve to monitor these efforts.

2) Influence: Tools and Processes for Systemic Understanding of Environmental Problems that Can Be Used by Other States.  If this project succeeds, it will serve as a model for the entire nation. The project will make materials available to other states or watersheds that might use them and, if needed, arrange to have project trainers journey to other states. Watershed organizations that are part of national affiliates also will make these tools and processes available to their organizations

3) Influence: The improvement of the Minnesota River Basin. We anticipate that there will be changes in the basin even as we carry out this grant over a two-year period as a result of this grant. CIESD’s experience with projects like this has been that as participants move from understanding to influence at different speeds, so some participants may already begin exercising their new-found knowledge at various parts of this process in activities not directly connected with this grant. The Intermediate Outcomes noted above also should drive some of this as stakeholders move from understanding to influence. 


(iii) Monitoring and measuring


TO BE COMPLETED



(iv) Environmental Results Past Performance: 

TO BE COMPLETED
4) Peer Outreach and Information Transfer:: (1/2-1 page)


 TO BE COMPLETED
(5) Programmatic Capability/Technical Experience:  (2 pages)


(i) Federally funded assistance agreements similar in size, scope, and relevance to the proposed project:


TO BE COMPLETED.


(i) whether, and how, you were able to successfully complete and manage those agreements:


TO BE COMPLETED


(ii) your history of meeting the reporting requirements under those agreements:


TO BE COMPLETED
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