Abstract

Allen’s Creek is a small urban stream entirely contained within the boundaries of Ann Arbor, Michigan.  The small drainage valley spans only 5.65 miles (approximately 2.5 square miles) flowing into the Huron River,which ultimately discharges into Lake Erie.  Historically, the creek was used as a fresh water source for mills and cattle farming, while industry and homes used it to discharge effluent. In the early 1900’s residents requested that it be enclosed in sewer pipes due to the degradation and pollution that had occurred by that time.  Today 96% of the creek has been placed into a storm sewer system.  In the face of U.S. EPA’s NPDES Storm Water Regulation Program and elimination of Michigan municipal immunity from sewer related, flooding of private property lawsuits, Ann Arbor is addressing issues that have plagued this drain for 50 years.  Three major floods in the City of Ann Arbor have occurred, largely due to the inadequacy of the stormwater system under current conditions, resulting in hundreds of residential and commercial structures being inundated with septic and greywater.  Loss of natural runoff storage capacity in the Allen’s Creek drainage valley, extreme amounts of impervious surfaces in the headwaters, and the historic engineering practice of channelizing stormwater into underground piping, have fundamentally altered the natural function of this creek.  Adding to the technological complexity of this issue is the many stakeholders with diverse visions for this drain’s future within the confines of limited municipal funds and little coordination.  This practicum inventories the current issues and present conditions of the watershed, addresses the recorded desires of the current stakeholders, and presents alternatives that could incrementally begin the process of solving Allen Creek’s myriad problems.  These alternatives are placed into context using principles of watershed planning and environmental psychology.  Watershed planning analyzes the integrity of specific natural systems regardless of political boundaries while environmental psychology aids in understanding why people care for their environment and how problem solving is a method to cope with stresses when living in a potentially threatening ecosystem.  The goals of reducing the effects of flashy surface flow, treating stormwater for increased water quality at the outflow, and raising community awareness of the presence of the creek while creating an amenity are presented organizing Allen’s Creek into two reaches: upper/middle and lower.  The effectiveness of downspout disconnect and rainbarrel programs are analyzed, examples of suitable infiltration zones and reuse of brownfield zones as public amenities are provided as well as suggestions for economically sustainable greenways.  Finally, the summary offers thoughts about how stakeholders, through shared, cooperative steps, might proceed to set cooperative goals for resolution; and, insights for others in the SNRE who might undertake similar studies.
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Allen’s Creek Watershed Statistics:
· Watershed is completely within the Ann Arbor city limits.

· Watershed encompasses an area that is roughly bounded by M-14 in the north, University of Michigan central campus in the east, Pioneer High School and University of Michigan golf course in the south, and I-94 in the west.

· Watershed is 5.65 square miles in area.

· There are 7813 residential parcels and 406 commercial parcels of land within the watershed.

· Percent impervious cover within the watershed is between 35% and 45%.
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The concept of using watersheds as the planning units for environmental stewardship:

A watershed is one of nature’s boundaries. The basic definition of a watershed is the area of land that drains into a given surface water system. The boundary of a drainage basin is normally distinct, easily mapped, and stable, and seldom is there a gap between adjacent basins.
 Although there are some natural processes that cross watershed boundaries, watersheds are biogeophysical units with a high degree of functional integrity, even when upper, middle, and lower sections of the basin have different conditions and are influenced by a variety of human activities.
 Climate, geology, topography, soils, flora and fauna all interact with a basin’s waters, and if there is a change in any of these factors, either naturally or by human intervention through waterworks (damming, dredging, etc.) and land use, the entire watercourse system reacts through adjustments in volume, rate of flow, discharge, sediment load and quality of water.

Watersheds transcend political, social, and economic boundaries making them logical management units on a natural systems level. Unfortunately, this same characteristic can result in a cumbersome planning process on the human scale, whose history involves dividing land on a political and geometric basis. Communities across the nation have discovered that they must work at the watershed level to solve their diverse water resource problems.
 Operating and coordinating programs (pollution control, flood control, etc.) on a watershed basis makes good sense for environmental, financial, social, and administrative reasons.
 By taking a watershed approach, greater attention is placed on the resource and the achievement of real ecological results rather than administrative requirements.
 River Basin Development Planning and Management (RBDPM) encompasses activities and involves resources within a watershed that can be distant from the river channels.
 Potentially RBDPM should support integration between planning, construction and operational management; between policies, programs and projects; between national, regional, and local interests; and between sectors and departments.
 Therefore, it is important to involve all the affected interests in designing and implementing goals for a watershed.

Watershed partnerships are defined as diverse groups of stakeholders who periodically meet to resolve conflict and manage watershed resources.
 They typically involve environmental organizations, local landowners and interest groups, federal, state, and local governmental agencies. In addition, they usually possess the following qualities: broad and open participation, resource management scope, informal structure, collaborative process, and action orientation.
 By enhancing communications and building consensus, watershed partnerships may help generate more technically (and environmentally) sound projects, policies, and plans that draw upon the expertise of multiple segments of society while averting costly delays or litigation.

Early History

The concept of using watersheds as management units is not a new one. Water resources management in antiquity, in such major basins as those of the Nile, Tigris-Euphrates, Indus, Yellow and Yangtze Rivers, goes back thousands of years.
 In most early examples of watershed management an emphasis was placed on the water and only incidentally on the causal interrelationships of water management to ecological factors, and socio-economic and political choices, which all affect large geographic areas or regions properly designated as “River Basins”.
 While ancient history gives pragmatic examples of water management in large rivers, truly comprehensive basin management had to await engineering and technological advances of modern times as well as ability to handle ecological, socio-economic and political interrelationships for large areas or regions.

During more modern times, the suggestion that a basin be used as a planning and administrative unit was probably first made in 1752.
 Early efforts of watershed management were mainly single-purpose: flood control or hydroelectric generation or irrigation supply, etc. Simple subdivision of water does not deal with conflicting uses and misses opportunities for using water resources exploitation to get integrated development.
 For example, the riparian rights doctrine, developed in 19th Century Europe, reflected the interdependence of waters and the unity of the basin by recognizing the community of interests of the landowners bordering on the flowing waters but it protected this community of interests by trying to reduce the possibility of change and the scope of new uses.
 More explicit advocacy of the treatment of a river or a river basin as a unit for the efficient utilization of water came about when rapid advances in technology in the latter part of the 19th Century made possible multipurpose use of streams.

Early Development in the U.S.

In the United States, the idea of river basin planning gradually took shape into an operational concept during the 19th Century through a progressive synthesis of the three interrelated but separately evolved concepts of: 1. the multiple-purpose project, 2. the drainage basin as a management unit and 3. the acceptance of state intervention in the promotion of social welfare.
 An active awareness of the river basin as a focus for management developed first out of often futile attempts to manage flood waters. The great floods along the Mississippi River during the 1870s developed awareness that local works would not be sufficient and led the US Congress to create the Mississippi River Commission in 1879. For constitutional reasons the mission of the Commission was stated as improvement of navigation on the lower Mississippi. Since devastating floods often did destroy existing channels, it was logical as well as constitutional for the Commission’s concerns to include flood control.

In the West, particularly the arid and semi-arid regions, the potential deficiencies of fragmented water institutions were foreshadowed as early as the late 1800s by John Wesley Powell.
 Based largely on his observations of Hispanic pueblo and Mormon communities, Powell began to develop a vision for the frontier West that sought to integrate resources, communities, and sociopolitical institutions together in arrangements organized at “hydrographic” scales.
 According to Powell
, “the people in such a district have common interests, common rights, and common duties, and must necessarily work together for common purposes.” He argued against delineating state and county boundaries (and other administrative units) using rectangular grids that lacked any relevance to the physical landscape. In addition, he fought against adoption of the prior appropriation system, claiming it would fragment land and water institutions by divorcing water rights from land ownership.
 Unfortunately his arguments fell on deaf ears at the time.

The National Inland Waterways Commission appointed by President Theodore Roosevelt in 1907 brought to public attention the evolving concepts of planning watersheds as single, total entities (basin planning) stressing headwater storage as well as inputs from tributaries along the way.
 The dominant philosophy of the era was perhaps best captured in the remarks of the President to the Commission, in which he observed “Every river system, from its headwaters in the forest to its mouth on the coast, is a single unit and should be treated as such.”
 Effectively integrating water development (dams, navigation, etc.) with the socio-economic opportunities in a basin was yet to come.

The Tennessee Valley Authority

In 1933 the Tennessee Valley Authority (TVA) pioneered a shift in natural systems management from simple resource exploitation to one that was integrated with other aspects of development, and directed at improving human welfare. Similar proposals had been made by the US Corps of Engineers in 1914 and the Niagara Frontier Planning Board in the 1920s.
 The large Mississippi flood in 1927 led Congress to request the Corps of Engineers to undertake so-called “308” studies (named after the section of the law which authorized them) as the foundation for flood control, navigation and power development on major US rivers. The “308 Report” for the Tennessee River provided the initial base for development of that river by the TVA following its creation in 1933.

The Tennessee River drains nearly 41,000 square miles in the heart of the eastern United States.
 With the TVA, President Franklin D. Roosevelt was seeking to create a regional agency which would carry out a program of interrelated and ecologically-sound activities for achieving economic development and social justice in a depressed region.
 From its foundation until roughly 1936, the TVA made progress with basin-wide integrated development: controlling floods; generating and distributing electricity; improving navigation; stimulating industrialization and employment; extending education and welfare; countering soil erosion; reducing malaria, and considerably improving agricultural output. However, after 1936 the TVA emerged as a massive electricity generating utility, a far cry from what was envisaged in 1933.

Recent Developments

In many respects, river basin management reached its fullest articulation in the late 1930s and early 1940s in the application of the so-called “TVA Idea” to the Tennessee River.
 River Basin Development Planning and Management (RBDPM) entities in the United States and elsewhere between the 1940s and 1970s were often little more than advisory bodies or development corporations.
 The adoption of the Helsinki Rules by the International Law Association (ILA) in 1966 was one significant event that occurred during this time period to advance the thinking on the watershed-based management approach.  They implied that groundwater and estuarine waters were interconnected with the surface waters of a basin, hinting at a holistic approach that would be explored more thoroughly some two decades later.

Three decades into the United State’s water quality crusade, which began with the passage of the Clean Water Act in 1972, practitioners have realized that the whole is greater than the sum of its parts. Cleanup strategies that targeted separate pollution dischargers and bowed to political boundaries are giving way to a more “holistic” approach. The philosophy is nothing new to many water quality experts, but it’s gaining renewed acceptance in the states and in Washington.
 Cleanup of the nutrient-loaded Chesapeake Bay is a sterling example of a watershed approach that has successfully crossed state lines and linked point and nonpoint source pollutant dischargers. Between 1987 and 1993 Maryland cut nitrogen levels by 13% and phosphorus by 18%, on the way to reaching a goal of reducing nutrients in the bay by 40% by 2000.
 These results were achieved by targeting smaller, more localized watersheds that feed into the bay. Other states are following suit. North Carolina has adopted what many consider the most far-reaching approach, dividing the entire state into 17 watersheds.

The arid and semi-arid regions of the western United States are currently a hotbed of watershed management activity. It seems that Powell’s prophecy that using traditional grid methods for delineating states and counties would lead to fragmented water institutions has come true. Now, more than 100 years later, the significance of his recommendations has become apparent.  At least 100, and probably as many as 400, active watershed initiatives can now be found in the West, almost all having originated since 1990.
 Governmental agencies are not only highly involved in forming western watershed initiatives, but also provide essential resources. Virtually all federal natural resource agencies, through one program or another, contribute funds or in-kind services (e.g., office space) to western watershed initiatives.

Environmental Protection Agency’s Watershed Protection Approach

For the Environmental Protection Agency (EPA) the idea of managing water quality by ecosystem is as old as the 1972 Clean Water Act itself, which authorized “area-wide” efforts.
 However, it was not until the early 1990s that the agency fully endorsed the concept. In 1991 the Office of Wetlands, Oceans, and Watersheds was created.
 The agency’s Seattle-based region, which includes the Pacific Northwest and Alaska, began restructuring in 1992 in order to adjust to the management by watershed approach. The region divided its domain into 22 key watersheds and assigned a staff member to each “to understand everything going on there.”

The EPA’s Watershed Protection Approach (WPA) is holistic. It integrates surface and ground water quality, water quality and aquatic and human health issues. WPA also recognizes that greater environmental success will be achieved if goals and objectives are formulated in ecological rather than programmatic or administrative terms.
 The EPA defines WPA by four key principles: 1. sound, integrated science focused on a specific geographic area; 2. stakeholder involvement; 3. integrated actions; and, 4. evaluation of actions taken.
 Besides driving results towards environmental benefits, the approach can result in cost savings by leveraging and building upon financial resources, enhance local and regional economic viability, and strengthen teamwork between the public and private sectors at the federal, state, tribal, and local levels.
 In addition, watershed management can generate efficiencies in monitoring, permitting, and reporting, that can save state agencies time and money.

Direct involvement by EPA in local watershed projects occurs on an as needed basis, particularly when national interests or resources are at stake.
 The agency does not prescribe actions for a state or tribe’s watershed management approach; rather it supports watershed approaches that are tailored to the needs of the jurisdictions.
 The Water Pollution Prevention and Control Act of 1993, bill S.1114, authorizes single or multiple states to voluntarily designate “watershed management units” and to identify impaired waters within them. It requires EPA to approve such designations and requires states to manage the units.
 During the first five years of the program the EPA helped more than fifteen states to examine their existing water quality programs and adopt WPA approaches.

Keys to Success

Recent watershed management efforts have met with mixed success. While there is not one blueprint that can guarantee success, the existing literature emphasizes several key themes that help lead to the success of watershed partnerships: effective leaders, facilitators, or coordinators; adequate funding; cooperative and committed participants; and, trust between those involved.
 The studies reviewed by Leach and Pelkey
 identified three main themes as being precursors to trust- neutral facilitators, clear process rules, and unimpaired sharing of data and information. In addition to the themes stated above, Kenney
 found that in western watershed initiatives broad participation, appropriate focus, and efficient processes of decision-making were also important qualities in determining the viability and success of the effort.

Moving toward a watershed plan for Allen’s Creek

The knowledge and technologies that will allow for the development of a comprehensive watershed plan for Allen’s Creek are now available. The formation of a broad based watershed initiative incorporating the key features outlined above would enable these resources to be managed for the benefit of both the environment and human kind. The first steps in developing such a holistic plan would be to gain a thorough understanding of the processes that occur in the watershed through scientific investigation and encourage stakeholder involvement. It has been shown that in order to successfully involve stakeholders there must be cooperation and trust among the participants. Fostering such an atmosphere of cooperation and trust among diverse participants can be made easier by understanding and utilizing principles from the field of environmental psychology.  

In developing a comprehensive stormwater management plan using the watershed-based planning concept, that plan should draw upon resources in the community and elicit coordination between all members of that community.  To gain that coordination, knowledge of how humans interact with and care for the environment is crucial.  Environmental psychology is the study of how humans cognitively experience, interact with, and learn from their environment.

Environmental Psychology:


The bond between humans and the environment has had a long history.  While there was a time when individuals worked the land, hunted for prey, and gathered other foods, most people today rely on agribusiness for this basic need.  Today water is also provided and shelter is more likely to be built by others and comes with a deed for ownership of property.  This physical bond to our environment has arguably changed but it is still a vital part of our lives.  We care about our environment for three reasons, first it is an integral part of our lives that permits us to understand and become involved in the processes that has shaped our lives for generations.  Secondly, we care for and shape our environment as a means of controlling the uncertainty nature brings as we live in it.  A third reason for caring and controlling our environment is to defend our territory and the gains we’ve made in an effort to advance them to our next generation.  In conquering the instability of relationships with nature and other beings we are afforded what we ultimately strive for: some measure of cognitive clarity, or peace of mind.

Seeking comprehension and involvement


Humans choose their habitat based on their preferences.  All preferences emanate from the ability for us to understand and be involved with our surroundings.  Thus, a preferred habitat (for humans as sentient information processing beings) would encapsulate a human’s need to comprehend, to make sense of one’s environment.  At the same time, a cut-and-dried world with everything “under control” would not satisfy us either.  There would be a lack of excitement and adventure in such a situation.  As a result, a tension exists between understanding and finding things yet to be understood, between comfort in certainty and thrill in uncertainty.  Boredom is more desirable than chaos because humans can adjust or filter out some of the inputs in a chaotic world where when in a bored state we invent things to keep us busy.  We seek opportunities to be involved, to be “where the action is”
.  It is through constant testing of this data, that we begin to understand the laws of nature and how our urban environment functions.

Our urban environment is distinctly different than the unfettered natural environment we altered.  Sometimes it seems that the two are incompatible and this profoundly troubles some of us (which gave rise to the environmental movement).  Some people’s interests lie in the amendment of our urban environment for the continued benefit of our society while others demand monetary support for the conservation of the few remnants of relatively pristine nature.  But through these differences in focus we will further test and refine each of these distinct environments and find a method by which the two may be adjacently sustainable.  This satisfies our basic human need for cognitive understanding and it allows us to establish a strong interrelationship with the environment through its processes and operations.

The challenge of finding a suitable solution addresses the human need for involvement.  Involvement requires that there be some measure of complexity or diversity
.  The conflagration of finding this solution before the last remnants of the natural world disappears is gaining on us.  It is in this conquest that we can envision our individual roles in finding this solution by becoming active at many different local and global levels.  While the roles may seem endless there are really only a few effective means by which citizens could participate to effect change.  Some common methods used by citizens to become involved with, or make decisions about their environment are through: research, participation in community and environmental groups organized around a fundamental cause, individually as an advocate to focused change at urban council meetings, working as a municipal officer, or even leadership by example in adopting ecologically beneficial lifestyles.  It is the knowledge individuals possess that makes participation vital for change.  Each person possesses an individual knowledge and experiences that make participation in an individual and/or group focus crucial.  It is through this sharing of knowledge that people begin to feel as though they had input in the process of shaping the future.

Controlling uncertainty

Secondly, we care for and shape our environment in an attempt to control uncertainty that may arise as a standard component of nature.  A researcher in the 1960’s, Hadley Cantril, compiled a group of psychological universals, which were collected from a multinational survey of people’s satisfactions and concerns that address this behavior pattern.  Cantril reports, “man needs a sense of both physical and psychological security to protect gains already made and to assure a beachhead from which further advances may be staged.3”  Another Cantril universal declares “man craves sufficient order and uncertainty in his life to enable him to judge with fair accuracy what will or will not occur if he does or does not act in certain ways.”
  After a person has chosen to live in a specific habitat, standard protocol is to learn through experience and involvement within that new habitat.  Through this testing of the human cognitive process, the person will begin to develop a confidence with her knowledge of the community.  Most people use this confidence to establish a home base from which they can safely reach out, explore, and participate in the world around them.  This home base and the subsequent reach from this home base are common human traits as well as a third Cantril universal.  Based on these three universals, it stands to reason that, if repetitive flooding were an issue that caused significant turmoil for a homeowner, action as a vessel for change should be expected. 

Using Choice and Control

The third reason why people care for and shape their environment is the issue of defensible property.  A person’s choice to invest in a particular property “locks in” the establishment of a territorial behavior. We choose the habitat in which we live, play, work, drive, place our children for daycare, shop, vacation, etc.  Once we have made these choices it is often easier to attempt to control the environment rather than moving our interests elsewhere as the individual, or group, has established their territory.  Territory exists as a control mechanism and is a projection of our well-developed cognitive map tagged with associated positive feelings
.  Humans sometime use control to resist change or to overwhelmingly make a stand for a cause worth their focus and energy.  These mechanisms are elementary defenses to maintain order in the individual/groups lives and give a sense of physical and psychological security while avoiding negative and unpleasant experiences at all costs. 

 In urban areas private space is usually at a premium and barriers are raised psychologically, if not physically, to protect that space.  Encroachment upon that private space by any process (whether natural or civic) leading to the owner’s burden is trespassing nonetheless.  This is substantiated by the study of “defensible space” by Oscar Newman
.  This discusses how the architect, in considering design of defensible space in the “design of new housing, especially single-family housing, typically defines explicit or implied buffers and boundaries [as analyzed by Jane Jacobs
].  Within those boundaries, a very strong sense of ownership exists.  Any stranger would be expected to justify his presence there.
”  While this third reason why people care for and shape their environment can be a legal stance it does not detract from the validity of the previous two reasons.

In the event of failure of preference for habitat, humans continue to use their cognitive abilities to circumvent stresses that are implicit to those failures.  There are two common methods for coping with these stresses: Choice and Problem-solving.  Problem solving heavily utilizes the basic human need for participation.  Problem solving, as a product, the decided-upon action, is what coping is based on.  Through problem solving, a person discovers ways for dealing with difficulties that form a basis for coping should those same difficulties occur again.  Thus problem solving provides the patterns of action that makes coping possible
.


Our environment is a complicated web of community and personal values entwined with the physical manifestations of our culture’s conveniences.  Nature no longer exists purely as the ecosystem that supported its own sustainable functions.  We have manipulated it for society’s operational benefit, which has adversely impacted many of nature’s processes.  This egocentric action required the use of engineering practices to convert previously marginal land with moderate success.  People owning these properties are forced to make a choice of habitat.  This choice involves understanding the problem, evaluating if their involvement will lead to a solution of the problem, and finally, if they have the resources needed to initiate the solution.  But it is control, as a method of maintaining order and asserting property rights, that permits a person to cope with stresses that may occur as a result of not taking action.  These methods presented are applicable if humans continue to maintain their bond with the environment around them.

Relevance to Allen’s Creek residents

Residents in the Allen Creek watershed have experienced flooding, loss of property to soil erosion, contaminated water flows in their neighborhood, and continuing requests for new compact development.  Until about 50 years ago, making the choice to live in this thriving community of Ann Arbor did not involve considering these potential hazards.  Once the choice to live in this watershed was made, a personal territory was established, and an investment in the prosperity of the community was made.  As committed residents, care for their collective environment warrants control over the factors that could potentially disrupt their prosperity.  As a community of humans that share concern over their future, they choose to control those hazards while attempting to make their community/territory more valuable and desirable to live in by adopting practices that are proven naturally sustainable.  It is in the method by which this natural process will be achieved that is uncertain.  Science through experimentation has given society the knowledge of how natural processes work.  Ownership of property, investment in community, involvement in the process of change, and desire to avoid potential future hazards has given these residents their determination.  It is only through community cooperation that a solution will be discovered and implemented that the gains can be passed on to future generations.

Summary


Management of water resources has been a human concern for hundreds, even thousands of years. Relatively recently, through scientific advances we have gained a better understanding of how water quality affects human health and the environment. It is now known that every activity within a watershed, even those not directly adjacent to a stream channel, can impact water quality downstream. Current knowledge indicates that working at the watershed level is the most effective method of protecting water resources. In order to utilize this approach we must transcend the political and social boundaries that have been imposed on the land. This requires the cooperation of many stakeholders with diverse interests. The utilization of principles from the field of environmental psychology can help to foster this cooperation. Creation of a successful management plan not only allows for stakeholder participation but also facilitates an understanding among the stakeholders of the plan’s integrated actions and the factors which shaped them.  


Every watershed has its own unique set of circumstances and conditions, which need to be understood before an individualized management plan can be developed. To better understand the situation that is unique to the Allen’s Creek watershed one must complete an inventory and analysis of that specific watershed. Chapter 2 traces the history of Allen’s Creek, provides an inventory of the present conditions, assesses the wants and desires of the stakeholders involved and identifies several major management issues that are present.     

History of Allen’s Creek:
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Figure 24. Reinforce Valley Land Form

 

 Source: p.28 Ann Arbor Downtown Plan, 1988

 

 

Early Settlement years


In 1824, John Allen (for whom the creek is named after) chose to found his frontier town, originally called "Ann-arbour" along the banks of the small creek where beautiful wooded areas with large openings of cleared land existed.  Allen set up his camp near what is now the corner of First and Huron with the creek right behind them as a water source.
  Allen reasoned that settlement around the creek would provide farms with fresh potable water and mills with hydropower to drive their machinery. 
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Anson Brown saw potential in parcels downstream, closer to the Huron River, when he bought and developed in what was to become Lower Town in 1829-30.  Earlier entrepreneurs had begun the Ann Arbor milling industry on North Main Street, harnessing the power of Allen's Creek; Andrew Nowland built the first saw mill here in 1825 and George W. Noyes continued development by building a grist mill nearby in 1826.  But it was Brown's commitment that began the milling industry in Lower Town in earnest with the flouring mill of Swift & Company, and the accompanying Argo Dam and millrace to power it
.  Several tanneries, a foundry, and some breweries were also erected near the creek.  The flat topography of the Allen’s Creek valley, and the industries in the valley, led the Ann Arbor Railroad in 1878 to locate its tracks parallel to the creek
.  The rail line began in Toledo, Ohio and ran through Ann Arbor on its way to northern Michigan.  The importance of Allen’s Creek had disappeared as the Ann Arbor Water Works Company began pumping water indoors after1885.  At this time the creek was only used for recreation.
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1900-1920’s

By the city’s centennial in the early twenties (1923), 87 of the 100 west side property owners petitioned city council to put the creek into a storm sewer due to the increased odor from raw sewage, household and industrial waste.  The city began to place the main stretch of the creek into underground pipes in 1925 to alleviate the odors and frequent flooding
.  The main line was finished in 1926, while the lower segments of the main branch were later placed into storm sewers.  The Murray-Washington and Eberwhite drains were placed in pipes in 1927 while the West Park-Miller drain was piped in 1928.

1970’s-early 1990’s

[image: image14.jpg]40% evapofranspiration 38% evapotranspiration

35%-50% Impervious suﬁnl 75%-100% Impervious Surface

Figure 1.2. Runoff Variability with Increased Impervious Surfaces (FISRWG, 1998)



The integrity of most of the sewer pipes endured for about 50 years, some segments were later replaced during the 1970’s.  At this time the City of Ann Arbor and the Washtenaw County Drain Commissioner determined that the drain required significant maintenance.  As Allen’s Creek is almost entirely within the city of Ann Arbor, a study was commissioned in the early 1980’s to determine solutions for the failing system.  One solution was to replace all the pipes with larger ones and build a second drain parallel to the first, but this option was rejected as being too expensive.  Instead the city repaired most of the deteriorating pipes at an expense of $1.1 million.  Since this project’s completion the city’s engineering department and Washtenaw County Drain Commissioner have worked together on maintenance of the creekshed.  The county is responsible for routine upkeep of the main line and the city maintains each of the tributary drains.  In 1993 the last segments identified as needing work were completed
.

Major flooding occurred in Ann Arbor due to significant rain events in 1947 and 1968.  Large amounts of impervious surface and negative drainage due to the Huron River’s high levels were the causes for this flooding.  In addition, the creekshed has an inherent flaw in its drainage pattern; the main line from the middle section to it’s outfall at the Huron has only a slight drop in elevation.  This translates to extreme flooding in the downtown section whenever there is a stormwater backup at the outfall.

During the 1968 flood, a total of 5 inches of rain fell in a 24-hour period (a 75-year storm event).  In 1974, Johnson, Johnson, & Roy performed a survey of the tributaries and main line of Allen Creek to determine the reach of the floodwaters in the 1968 catastrophe
.  Due to the saturation condition of the basin from the four previous days of rain considerably more runoff than expected was experienced.  Three factors contributed to the isolated rain event, considerable antecedent precipitation, a long duration high intensity rainfall, and a high river stage
.  The most serious flooding occurred along the entire length of the Allen’s Creek Drain from Hoover Street down to its outfall.  Manhole covers on the West Park sewer were reported to have been “blown off on numerous occasions due to the pressure within the overloaded sewers
.”Where the manhole covers have been bolted to the frame, the entire ring and cover have actually been forced up from the pavement by water pressure.  Few, if any, business or homeowners insurance policies covered flooding at the time
.  The estimated cost of relief funds covered by the city was $30 million.

The McNamee, Porter & Seeley (Engineers) and Johnson, Johnson, & Roy Inc. (planners), Allen’s Creek Drain: Analysis & Preliminary Alternatives for Relief, Interim Report prepared for Washtenaw County Drain Commissioner in February 1974 suggested five alternative solutions for floodwater management.  These involved the construction of relief sewers (to be located next to each of the three existing branch drains), retention basins, and the establishment of a floodway.  The report states that in the context of these alternatives, none will prevent flooding.  In 1975, a follow-up document from McNamee, Porter & Seeley (Engineers) reported the percent imperviousness was calculated at 54% and the time of concentration to be 46.3 minutes4.  Time of concentration is a variable used to compute surface runoff using hydrograph methods in a hydrologic model.  This variable indicates the response time at the outlet of a watershed for a rainfall event and is primarily a function of the geometry of the watershed.  Time of concentration means it will take 46.3 minutes for a drop of water to travel from the furthest point in the creekshed to the outfall into the Huron River just below Argo dam.  The City of Ann Arbor has not completed a time of concentration calculation for the entire creekshed, only individual computations for a couple of the branches.

In 1976 the Washtenaw County Drain Commissioner’s office developed A Program for Action, a floodplain management solution for the Allen Creek and Branches Drain flood problem.  The plan for action includes tasks such as: secure certification of the floodplain as qualified for the National Flood Insurance Program, purchase flood insurance for existing structures and contents in the 100-year floodplain, purchase properties located within the 100-year floodplain at the owner’s option, purchase land for construction of a stormwater treatment facility, as well as some measures to clean up the existing outlets and side slopes in exposed drain segments.

In 1978 a report examining the viability of building a retention basin on the Murray-Washington Branch Drain only was completed.  It identified that “in order to handle a 10year/24 hour storm with a maximum allowable outflow of 50 cubic feet per second, a storage volume of approximately 3.2 million cubic feet, or 24 million gallons was found to be necessary.  The Murray-Washington Branch drains about 350 acres of land, about 10% of the total acreage of the whole creekshed.  The basin size would be about 500 feet by 450 feet and 15 feet deep.  Placement of this basin was suggested on several cumulative parcels along Liberty between Virginia and Carolina (currently occupied by Westwood Apartments and a vacant lot).  The estimated cost was $750,000, not including the cost of land acquisition.

Allen’s Creek has had a long history of dumping into and contamination of its waters.  This was the reason why the creek was placed in a pipe over 75 years ago.  However, most of the pollution in recent history has come from non-point sources, and not from factories, farms, or other point source polluters, as was the case in the early 1900’s.  The Washtenaw County Drain Commissioner’s office has remained vigilant over monitoring water quality, but due to the non-point source polluters, Allen’s Creek is still a major pollutant contributor to the Huron River.

In 1963 and 1964 the Michigan Department of Health and the U.S. Department of Health, Education, and Welfare, Public Health Service studied the water quality of Allen’s Creek as part of a survey to evaluate the pollutant loads in separate and Combined Sewer overflows.  The primary emphasis was to determine bacteriological contamination associated with urban runoff.  A few composite samples were analyzed for ammonia nitrogen, organic nitrogen, phosphorous, and suspended solids.  The findings had shown that high levels of fecal coliform were present in the runoff waters.  

The Wayne County Health Department, in July 1985, closed the beaches of Belleville Lake after the bacteria levels were measured to be over 100 times the level deemed safe for swimming by the State of Michigan.  Belleville Lake is a receiver of the Huron River’s effluent.  The bacteria levels usually soar above the state safety standards after rains indicating that the pollution is due to non-point source runoff
.  John Gannon, a water quality expert from the University of Michigan, tested the bacterial loaded runoff in 1986.  He found that the bacterium was primarily of animal origin.  “His best guess was that the waste from pets and wild animals mixes with the rest of the runoff, that the bacteria multiply in the storm sewers during dry periods, and then it is flushed into the river when it rains.  
.”  The Washtenaw County Drain Commissioner has declared that Allen Creek is one of five drains that are the largest polluters of the Huron River.  A project administered by the Washtenaw County Health Department began to discover and eliminate some 70 illegal sanitary drains connected to the storm sewer system.  All were disconnected but the city is still finding others scattered about the drain system.

In June 1993, seven spills of a petroleum product (ranging from 50-100 gallons each spill) were found in the Huron River.  The Drain Commissioner traced the spill back to an automotive dealership on West Stadium Boulevard.  The dealership’s oil retention tank had been spilling oil as water filled the tank after a rain event.  The business was fined the amount of the cleanup, $35,000.

In 1995, Allen’s Creek contributed three times the amount of phosphorous allowed by federal law.  Heavy algal blooms, due to this elevated level of phosphorous, have been observed each spring in the open channel of he Murray-Washington Branch that courses through the Liberty-Glendale neighborhood
.

A preliminary report on water quality conditions and alternatives for reducing wet weather non-point source water pollution loading was completed for the Office of the Drain Commissioner in March 1978.  The report, prepared by E.W. Say & Associates Inc., Environmental Control Technology Corp., and Hydrocomp Inc., made several findings.  The most significant were that the Main Drain, the Eberwhite branch, and the Murray-Washington Branch showed signs of the presence of sanitary waste, the Main Branch and the Eberwhite Branch accounted for the majority of the sediment loads carried by the drain during low flow periods, and the Main Line near Hill Street had the highest concentration of the parameters measured but sediment loads were low due to solids accumulating in the drain.  The report also noted that the West Park branch showed no significant signs of point source pollution and only a small amount of pollutants in the drain.  The levels of suspended solids and metals in the baseflow were within guidelines set by the state for streams and lakes, but phosphorous and nitrogen were above those guidelines in this drain.  Another significant factor conveyed in the report was fact that the creek’s BOD levels were twice the state maximum allowable level for effluent of wastewater treatment plants.  The Drain Commissioner’s office stated that this concentration was the highest baseflow BOD level of the six drains surveyed in 1977.  BOD measures the amount of oxygen that is required for the solid to decompose, which normally comes from yard waste and debris washing into storm drains.  This decomposing debris depletes the water of oxygen downstream possibly causing lethal conditions for downstream aquatic life.  Finally, the report noted that there have been six groups that have investigated Allen’s Creek water quality and that it has probably received more attention than any other storm drainage system in Southeast Michigan, but there has not been a single comprehensive report completed to date.

Black & Veatch, an Ann Arbor engineering firm, has completed two city-commissioned water quality reports (1981 and 1997) that tested baseflow parameters and the capacity of the stormwater sewer system.  Neither study was completed during a rain cycle.  Black & Veatch estimated that a comprehensive water quality study on Allen’s Creek would cost about $40 million.

Prior to the establishment of national flood insurance in the 1970’s, parcels of land were developed in the floodway and structures could legally be built over the underground sewers containing the creek.  Today there are an estimated 519 residential and 130 commercial structures in the floodway
.  Another challenge facing development around Allen’s Creek are the existing brownfields.  John Allen, the city’s first mayor, said soil contamination from oils and solvents is a problem, especially in the city maintenance yards and under the railroad tracks.  Allen noted that contaminated soil was used to cover the storm sewers when the creek was placed underground.  

The last floodplain maps created by the federal agency, FEMA, were from 1986.  Due to limited funding the agency revises the map only periodically, not every five years, as once was the standard.  The floodway and floodplain delineations are important because development restraints are placed on structures occupying those zones.  If the maps are incorrect, and not restrictive enough, newly constructed buildings could occupy space meant to be designated as water storage volume.  This would endanger those new buildings plus the floodwaters would rise to gain the extra volume needed for flow further endangering other buildings not constructed to withstand the flood volume.  Also, if the floodplain delineation is incorrect and floodwaters do reach buildings outside the floodplain boundary (which are not required to carry flood insurance) financial losses for those building owners are possible.  

The Allen’s Creek Watershed Group formed in summer 1998 to address unforeseen problems.  This community group developed as an outgrowth of the Middle Huron Initiative.  Research shows that Allen’s Creek is the most urbanized watershed draining into the Huron River, it discharges the highest levels of phosphorus per acre to the Huron River, and pervasive flooding in the basements of homes and businesses occurs after moderate to large rain storms
.  Knowing that the creek is 96% underground, the Allen’s Creek Watershed Group battles the ubiquitous, age-old proverb “out of sight-out of mind” daily in trying to raise awareness of the creek’s present conditions and future concerns.

Present Conditions:  

Introduction
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There are currently many issues of concern in the Allen’s Creek Watershed, the two most important being the recurrent flooding that takes place in the middle and lower reaches of the watershed, and water quality throughout the system. Both these problems are closely linked to the high percentage of impervious cover that is found within the watershed. In 1995 the Huron River Watershed Council estimated the impervious cover at 45.8%.
 Impervious area is defined as “land area covered by buildings, pavement or other material that significantly inhibits stormwater from penetrating the soil.”
 It can be easily measured at all scales of development, as the percentage of area that is no longer “green”.
 Impervious surfaces prevent the infiltration of water into the soil, thus increasing the amount and velocity of surface runoff during a storm event (Figure 5). Due to the urban conditions surrounding Allen’s Creek, it presently functions almost exclusively as a storm drain rather than the natural creek that Ann Arbor was founded next to.

Piped Storm Drain

The majority of the Allen’s Creek and its branches are enclosed in underground storm sewer pipes. The few remaining open sections are located in the upper portions of the watershed. Along the Eberwhite Branch, the channel is still open as it runs through Eberwhite Woods. On the Murray-Washington Branch open stretches can be found as it passes through the Westside Apartments on Liberty Street and the Liberty Knoll Commons, a private greenspace just north of Liberty (Figure 6). A small stretch of the main branch also remains open as it crosses the University of Michigan Golf Course, south of Stadium and east of Main (Figure 7).
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The infrastructure that encloses Allen’s Creek is inadequate to deal with the volume of stormwater runoff that is generated within the watershed. A report by Black & Veatch, completed in 1997, estimated it would cost around $41 million to fully retrofit the Allen’s Creek stormwater system. The system only has the capacity to convey a storm in the range of a 1.5-year, 24-hour frequency storm.
 Generally storm sewers today are designed to accommodate a 10-year, 24-hour storm. The inability of the system to meet the 10-year, 24-hour storm criteria is due to the continued development that has taken place within the watershed since the system was originally installed. The impervious surfaces that have been created by this development generate much greater amounts of stormwater runoff than the system was designed to handle. Due to their age and inadequate size the structures that enclose the creek require expensive and on-going maintenance. Described below are several of the costly maintenance and retrofit projects that have been conducted or proposed within the watershed since 1990.

Depot Street Relief Storm Sewer Project

In the early 1990’s the Washtenaw County Drain Commissioner (WCDC) considered a proposal to construct a relief sewer along Depot Street to alleviate the frequent flooding that was occurring between Fourth and Main. The recommendations that were made at the time involved the construction of a 48-inch diameter storm sewer line to run from the base of Fourth Street directly to the Huron River. In order to avoid flooding from backups in the main Allen Creek Drain the existing 36-inch storm sewer along Depot Street was to be fitted with a bulkhead at its junction with the main line.
 This project was never done at the time because the city asked WCDC to abandon it due to greater than anticipated costs.
 This situation was not addressed for another ten years.

In October 2001 the city completed a similar relief storm sewer project of its own.
 The city’s solution involved installing a double inlet structure at Depot and Main. From there a storm sewer line was routed directly to the Huron River, across the First Martin and Michcon properties and under the railroad tracks. The diameter of the pipe ranges from 12-inches leaving the inlet structure to 48-inches at the outfall. While the project has not yet been officially closed out, the cost was approximately $500,000.
 

West Park-Fairgrounds Branch Project

In 1992 sections of the West Park-Fairgrounds branch of Allen’s Creek Drain needed repair. An inspection of the system conducted by McNamee, Porter, and Seeley (MPS) showed that an approximately 600 ft. section of pipe under Arbana Dr. was cracked in a number of places and some of the joints were offset. McNamee, Porter, and Seeley provided three repair alternatives that were estimated to cost between $340,000-$443,000. The least costly and disruptive alternative was relining the existing pipe. To accomplish this an Insituform process, which involves inserting a felt “sock” saturated with a thermosetting resin into the pipe, was recommended in the report. The resin liner takes the shape of the pipe and cures into a fiberglass-like material by heating the water in the pipe. The smooth surface of this new fiberglass-like lining seals cracks and increases the amount of water that can pass through the existing pipe.
 

This project was completed at the time using the Insituform process recommended by MPS. A total of 615 feet of the existing 48-inch diameter pipe was relined for $230,000.
 At first glance there seems to be a large discrepancy between the estimated and actual costs. This is due to the fact that MPS included the cost of replacing an adjacent sanitary sewer in their estimate for the project. While there were plans in the works for replacing the sanitary line it did not take place at the same time as the relining of the storm sewer. The report’s estimated cost of relining the storm sewer without replacement of the sanitary line was $241,500.
 

Liberty-Glendale Project

The Liberty-Glendale project, in 1997-98, enclosed an approximately 500-foot stretch of the Murray-Washington Branch of the creek, at the cost of $500,000 (Figure 8). The need to enclose this section of the creek resulted from severe erosion problems, which were the result of past development decisions. Developers were permitted to reroute the creek through two near-90 degree turns and then construct homes within 20-25 feet of this rerouted stream.
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While considering an alternate option, constructing a detention basin on the parcel of land west of Westwood Apartments, the City Water Utilities Department, determined that in order to prevent further erosion in the area behind Allen Creek Condominiums the 100-year storm flow would have to be decreased to 50 cubic feet per second (cfs) (it was estimated to be 219 cfs at the time). It stated that using typical detention design it would require a detention area of 7 acres, which would need to be 5 feet deep to reduce the flows to 50 cfs. It was estimated that the costs for land acquisition and construction would range between $500,000 and $750,000 and would still require additional work at the erosion site.
 As a result, the city decided to go ahead with the enclosure alternative.   

The examples given above demonstrate that even repair projects that only affect a relatively small section of the storm sewer system can be quite costly. While performing this type of project solves site-specific problems it does little to alleviate them on a system wide basis. It tends to end up sending the problems further downstream instead of treating the root causes.

Flooding
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The Allen’s Creek Watershed, containing the most developed and older parts of town, has the most severe flooding throughout the City and the least amount of land to devote to improvements.
 Instances of manhole covers being blown off by water pressure in the system during storm events have led the city to weld the covers shut (Figure 9). However, this approach addresses a symptom of the flooding problem and not the cause. According to the Washtenaw County Drain Commissioner, where manhole covers have been bolted to the frame, the entire ring and cover have actually been forced up from the pavement by water pressure.

There are 688 parcels of land, totaling 198 acres, located in the floodplain of Allen’s Creek Watershed (328 parcels and 112 acres of which are in the floodway) subjecting hundreds of city residents to the hazards associated with recurrent flooding (Figure 10).
 In 1994 the Ann Arbor Water Utilities Department 
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conducted a survey on flooding in the city (see Appendix A for questionnaire and summary tables).  There were 517 responses returned from the 1682 questionnaires mailed to residents of the Allen’s Creek Watershed (31% response rate). There were 136 reported instances of major problems due to flooding.
 Flooding can expose these residents to health risks such as exposure to molds and pathogens. The growth of molds following flood events can aggravate allergies and possibly result in other more serious health problems. The Center of Disease Control (CDC) has linked 21 cases of lung hemorrhages in infants in Cleveland, OH to the growth of the toxigenic fungus Stachybotrys atra in their homes following flooding.
 Another particular concern is the mixing of sanitary sewage with stormwater during flood events. This contamination of stormwater with untreated sewage occurred in a number of places across the city, including several basements along Dartmoor St., near Eberwhite Woods, during the flood that followed a 100-year storm event in June 2000. The storm [image: image22.jpg]


produced between three and four inches of rainfall across the city over a four to six hour period.
 The wooded area west of Virginia Park was also inundated with six feet of combined floodwater and sanitary sewage following this same storm.
 The photo in Figure 11 shows leaves up to a height of six feet stained by the muddy floodwater and debris that was deposited on top of a four-foot high storm sewer cover as the water receded. In addition, the Men’s Shelter at 420 W. Huron Street reported contaminated stormwater in their basement following the same storm event.
 

Property damage is another major concern, in addition to health risks, associated with flooding. In addition to the damage done in many residents’ basements, the flooding also affects businesses and institutions. In August 1998 when a storm event produced up to 4.5 inches of rainfall over an 8-12 hour period
, Fingerle Lumber suffered what they estimated to be $100,000 worth of damages due to flooding.
 Also in 1998, the flooding of over 50 University of Michigan buildings, including Crisler Arena, helped to initiate proposed changes to the stormwater master plan for the university.

Each new development project within the watershed has the potential to increase the magnitude and frequency of flooding. The existing floodplain and floodway maps which were produced by Federal Emergency Management Agency (FEMA) in 1983 are likely no longer accurate due to the increase in impervious cover that has occurred since then. The Liberty-Glendale Storm Drainage Improvement Project Design Report, prepared for the City Water Utilities Department by Midwestern Consulting
, states that calculations they performed show an increase in the elevation of the 100-year floodplain in that area. Their calculations determined that water would be stored up to an elevation of 877.2 feet. This contradicts an established elevation of 876 feet that was recorded on the plat of the Liberty Knoll Subdivision.
 This rise in elevation places additional homes in or very near the 100-year floodplain. While the calculations have not been done for Allen’s Creek due to lack of funds, it is an established fact that the magnitude of floodwaters increases as they progress downstream. Thus it seems likely that the increase in the level of the creek’s 100-year floodplain would be greater in downstream locations.    

The City of Ann Arbor Stormwater Master Plan
 recommends that the City pursue land acquisition of flood-prone properties, flood proofing of properties, and/or development of improvements for a lesser storm event. It states that, “Any one, or a combination of these options will benefit the residents and the City and may be a better solution than the ‘do-nothing’ alternative.” This is especially true in view of recent court decisions that have found municipalities liable for damages resulting from basement flooding caused by sewer backups.
 If the City of Ann Arbor does not take measures to abate the flooding issues in the Allen’s Creek Watershed it might be exposed to many costly lawsuits. 

Last year Ann Arbor began a city wide footing drain disconnect (FDD) program. It had been determined by the Sanitary Sewer Overflow (SSO) Prevention Advisory Task Force, which the City formed in 1999, that the primary cause of the basement flooding problems in the Allen’s Creek Watershed, and other areas of the city, is rainwater from home footing drains overloading the sanitary sewer system (Figure 12).
 Footing drains are small, perforated drainage pipes placed around a home’s foundation to keep rainwater from building up along the foundation and basement walls (Figure 13). It was common practice for most homes that were constructed prior to the 1980s to have footing drains connected with sanitary sewer system. Since 1982 however, the City of Ann Arbor has required that all homes built have disconnected downspouts and footing drains with sump pumps in the basement.
 

The SSO Advisory Task Force conducted a field-monitoring program in five neighborhood study areas with the help of the engineering firm of Camp Dresser & McKee. The study areas were selected based on the neighborhoods with the most significant clusters of basement flooding occurrences.
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The Dartmoor neighborhood, which is in the Allen’s Creek Watershed, was one of the five areas chosen. Based on the field data that was collected, it was estimated that footing drains account for between 80% and 100% of the wet weather flow that enters the sanitary sewers. In order to reduce the flows in this area to the point that the sanitary system would not backup, between 243 and 311 homes would need to have their footing drains disconnected.
 The first phase of the FDD program, for “at-risk homes” within the five study areas, began during the fall of 2001 and is expected to continue through this summer. There are 31 homes in the Dartmoor area that are scheduled for disconnection during this period.

Water Quality 

Physical 

According to an analysis done by the Huron River Watershed Council (HRWC) the amount of impervious cover in the Allen’s Creek Watershed jumped from 39.3% in 1985 to 45.8% in 1995 (Figure 14).
 For every acre of natural meadow converted to paved parking lot, the volume of water runoff is estimated to increase about 16-fold.
 The increased volume and velocity of surface runoff creates greater fluctuations in the flow of a stream system. This flashiness of water level and velocity results in decreased quality of aquatic habitat. Beyond 10-15% imperviousness urban stream habitat quality is consistently classified as poor (Figure 15).
 Watersheds with more than 25% impervious cover are unlikely to support a healthy biotic community.

 For degraded streams, those with 26-100% impervious cover, it is recognized that pre-development conditions cannot be restored. A main objective for restoration projects on streams in this category is the protection of downstream water quality by removing pollutants.
 With an impervious cover of over 45%, Allen’s Creek falls into this last category, indicating that improving water quality should be a primary concern addressed in a comprehensive watershed plan.

The few open stretches of the creek that remain are suffering from severe erosion as a result of the high velocity and volumes of stormwater that pass through them (Figure 16). Evidence that erosion is taking place can be seen in the gouging and widening of the channels that is taking place along these open stretches and the sediment deposits in the Huron River. Erosion of stream banks along the section that passes through the Westwood Apartments, on Liberty Street, is resulting in large and small trees being toppled into and across the creek.
 It also continues to be a problem in the Liberty Knoll Commons, even after the city’s recent expenditure of almost $1/2 million on the Liberty-Glendale project, which was intended to alleviate the problem.
 In addition to destroying natural features and threatening property, excessive soil erosion also plays a role in the poor water quality of the creek system. It increases the amount of sedimentation that occurs and adds excess nutrient loads and other pollutants to the system. In addition to destroying aquatic habitat in the Huron River, sediment that settles in the pipes clogs the system increasing the risk of flooding and cost of maintenance.

Biological 

Allen’s Creek is on the Michigan Department of Environmental Quality (MDEQ) list of waters not attaining water quality standards due to unacceptable levels of pathogens and E. coli.
 In 1995, the Washtenaw County Department of Environmental Health measured high concentrations of E. coli in the open section of the main branch that runs through the University of Michigan Golf Course. Untreated human sewage and stormwater mix when sanitary sewers overflow in wet weather, usually because of leaks and cracks in sewage pipes, inputs from footing drains, or local surface flooding. An additional nonpoint source of microbial pollution is animal waste from pets and wildlife that runoff of impervious surfaces into the stormwater system.
 

Due to excess nutrients and unacceptable levels of pathogens, Allen’s Creek fails to meet three of eight designated uses the State of Michigan has for all waters. The three that are not met are: 1. use for warm/cold water fishery, 2. use for other indigenous aquatic life and wildlife, and 3. total human body contact for recreation between May 1 and October 31.
 Sampling conducted along the open stretch of the Murray-Washington Branch at the Westside Apartments found few living organisms able to survive in the creek’s water.
 Figure 17 provides a list of the organisms found during sampling. The primary reasons for the lack of aquatic fauna are due to the pollutant levels in the creek and loss of habitat caused by large, high velocity storm flows. In addition, algae blooms that occur each spring in the open stretches of the creek deplete the dissolved oxygen levels in the water further decreasing aquatic organisms’ ability to survive.

Biological Collection

Allen’s Creek

Collected and determined by Dean Hay

 Feb 15, 2002; Mar 21, 2002; Apr 5, 2002

UM SNRE Course 511 Intro to Aquatic Ecosystems

Location information: USA, Michigan, Washtenaw County, City of Ann Arbor, Allen’s Creek, Murray-Washington Branch, open ravine section running east of Thaler (Liberty Rd near Stadium Blvd) until reenters storm sewer west of Virginia Park)

1. Phylum: Arthropoda

SuperClass: Hexapoda

Class: Insecta

Superorder: Hemiptera (True bugs)

Order: Heteroptera

Family: Gerridae

2. Phylum: Arthropoda


SuperClass: Hexapoda



Class: Insecta




Order: Diptera





Family: Tipulidae (Craneflies)

3. Phylum: Mollusca


Class: Gastropoda



Family: Physidae (pouch snails)

4. Phylum: Arthropoda


SuperClass: Hexapoda



Class: Insecta




Order: Odonata





Family: Coenagrionidae

5. Phylum: Annelida (segmented worms)


Class: Oligochaeta

Also collected shell with no body of:


Phylum: Mollusca



SuperClass: Gastropoda




Class: Insecta





Family: Valvatidae 


Chemical 

Excess loading of phosphorus (P) drives the annual algae blooms in the creek and downstream in the Huron River impoundments. Phosphorus loading is directly related to impervious cover within a watershed (Figure 18). Allen’s Creek delivers the highest concentration of phosphorus to the Huron River of any creek in the Middle Huron area. Water quality monitoring done by the MDEQ in 1996 indicated that Allen’s Creek contributed 1,000 pounds of phosphorus to the Huron River system, or approximately 1/3 pounds/acre/year.
 As part of the Middle Huron Initiative, Ann Arbor is under MDEQ mandate to reduce phosphorus loads by 50% (based on 1995 levels) in order to meet the Total Maximum Daily Load (TMDL) allocation.

Phosphorus enters the system through both point and nonpoint sources. One point source is the University of Michigan Football Stadium. Testing of water discharged from the UM Stadium turf drainage system found that it contained elevated levels of phosphorus and nitrogen resulting from the fertilizer that is applied to the turf.
 Excess fertilizer that runs off of residential lawns during storm events is the primary source of much of the nonpoint phosphorus pollution.

Other pollutants in the Allen’s Creek system include road deicing agents, metals, pesticides, motor oil and other automotive fluids, and organic nutrients. During the summer of 1993 approximately 10 illegal discharges of over 100 gallons of used motor oil each were released into the Huron River through the Allen’s Creek Drain.
 Following several weeks of investigation, the WCDC was able to trace the source of the contamination to an automobile dealership on Stadium. An underground holding tank for used motor oil was found to be leaking. The dealership was held responsible for the more than $40,000 in pollution response costs for the clean up of the spills.
 There have also been more recent, but smaller scale spills in the creekshed. In February 1996 the WCDC incurred over $5,000 in clean up costs resulting from a diesel fuel spill, which was flushed into the drain by the fire department.
 Another $2,050 was required to contain and remove transmission fluid for the creek and dispose of the drums in September 1999.
 An analysis of a water sample taken from the Allen’s Creek outlet, at the Huron River, in June 1999 showed that it contained levels of barium, zinc, and total halides that were above the detection limits recommended by the MDEQ. The levels were 1.2, 2, and 19 times the detection limits respectively.
 

There are many factors that contribute to the over all poor water quality of the Allen’s Creek system making it a difficult problem to address. The optimum approach to the situation might be to focus efforts on reducing the volume of stormwater runoff that enters the system. Reducing the amount of runoff entering the drain should help to improve the physical, biological, and chemical components of the water quality. Less runoff will result in fewer biological and chemical pollutants being washed into the drain, and lower velocity flows, which in turn will reduce erosion and sedimentation. This approach could make the most of the limited resources available. Because reducing the volume of runoff has a positive effect on all aspects of water quality it could provide the most benefits per unit of resource.  

Political Context


Regulation of development within and management of watersheds can be a complicated issue because of the multiple levels of governmental jurisdiction that come into play.  Some of the more pertinent agencies and regulations at each of the levels will be briefly discussed below.

Federal

At the federal level there are two agencies involved, the Environmental Protection Agency (EPA) and the Federal Emergency Management Agency (FEMA). The EPA sets water quality standards that apply to all water bodies in the nation.  Phases I & II of the EPA National Pollutant Discharge Elimination System (NPDES) stormwater regulations cover both the quality and quantity of run off from the creek, and will be discussed in some detail in the management issues section later in this chapter. FEMA administers the National Flood Insurance Program (NFIP), which requires participating municipalities to develop floodplain management ordinances in order to qualify for coverage. In addition, Federal Executive Order No. 11988 prohibits the use of federal funds for construction in the floodway or 100-year floodplain. 

State

At the state level the Michigan Department of Environmental Quality (MDEQ) is the primary agency with jurisdiction over matters that involve the state’s waters. It monitors water quality and aspects of development within floodplains. Part 31 of PA 451 of 1994, which regulates allowable uses in the floodplain, is enforced by the MDEQ. It is also responsible for the protection of wetlands under Part 303 of the same act.
Local

At a more local level, much of the Allen’s Creek system is classified as a Chapter 20 County Drain, putting it under the jurisdiction of the Washtenaw County Drain Commissioner (WCDC). While the entire main branch is designated as a county drain, the other branches are only designated as county drains up to Seventh Street. West of Seventh they are under the jurisdiction of the City Water Utilities Department.
 While the Water Utilities Department is in charge of the maintenance and up-keep of the drain system, the City Planning Department and Building Department are in charge of issues related to development within the watershed. Within the City there has recently been some interest in developing planning strategies based on watersheds rather than the traditional area based approach that is now used. In July of last year the City Planning Commission approved a resolution to develop a Master Plan Update using creekshed-based planning (see Appendix B).
 

The Building Department Board of Appeals’ authority to grant variances allowing development (that would otherwise be prohibited) to take place within the 100-year floodplain, has recently led to some controversy. Situations in which these variances have been granted are seen as a threat to the city’s ability to maintain coverage under the NFIP. In 1999, City Council drafted a resolution calling for enhanced management of Ann Arbor’s floodplains and floodways in response to variances, granted by the City of Ann Arbor’s Building Board of Appeals, that allowed for further development within the floodplain of Allen’s Creek (see Appendix B).

In June 2000 Ann Arbor adopted the stormwater management standards of the WCDC, which are considered to be among the most progressive in the state, into Chapter 63 of the City Code (see Appendix C). The City does provide some exceptions to the WCDC rules that require all new developments to have stormwater management systems that capture and treat the first flush (the first ½ inch of rainfall), bankfull (1.5-year, 24-hour storm event), and 100-year storm volumes.
 The ordinance only requires projects with more than 5,000 square feet of impervious surface to have on-site stormwater management systems and then provides the following incremental steps: 

· 5,000-10,000 square feet of impervious surface require detention of only the first flush storm event.

· 10,000-15,000 square feet of impervious surface require detention of the first flush and bankfull storm events.

· >15,000 square feet of impervious surface require detention of the first flush, bankfull, and 100-year storm events.

Also of significance for the Allen’s Creek Watershed, the ordinance allows sites within the Downtown Development Authority District (DDA) to employ specified alternative methods of stormwater management if certain conditions are met. The alternative methods for providing stormwater management are the donation of money and/or land to the City for the express purpose of improving stormwater management systems within the same watershed.


As a result of the multiple levels of governmental regulation that were outlined above it can be difficult to assign control over any given development or management issue within Allen’s Creek Watershed to a single agency. This division of regulatory power results in multiple, sometimes conflicting, agendas being developed for this single watershed. The situation could be simplified, especially at the local level, if regulatory control were consolidated under a single entity such as a watershed council.

Community Involvement

Another layer of complexity is added to situations involving the watershed when community groups, such as the Downtown Development Authority (DDA), the Ann Arbor Area Chamber of Commerce (A3C2), the Huron River Watershed Council (HRWC), the Allen’s Creek Watershed Group (ACWG) and numerous neighborhood associations, are factored into the picture. As will be discussed more in-depth in the following stakeholders section, these groups often have conflicting visions for what should or should not done be done within the Allen’s Creek Watershed. 

The recent proposals to build a homeless shelter and a YMCA within the floodplain of the creek provide examples of how difficult it can be to resolve situations when so many interest groups are involved (Figure 19). Much of the controversy revolves around differing opinions on how much risk of flooding these structures will be exposed to. Both of the structures have entrances that are within several feet of the existing floodway. Opponents of the projects feel that the floodplain and floodway boundaries that were established in 1983 are no longer accurate, placing the users of the structures at undue risk during flood events. Also of issue, is how the additional runoff that would be generated by these developments will fit into a system that is already over taxed. The design for the homeless shelter includes an elaborate underground stormwater detention system but doubts have been raised about whether or not it would perform as intended. Smithgroup Johnson, Johnson, & Roy (SG/ JJR) (design firm) and the WCDC (approved site plans) believe that the system will function well and performed calculations that show that it exceeds the required detention volume.
 However, two different independent consulting firms that evaluated the plans question the adequacy and design of the system. Among the concerns listed are, the location of the system within the floodplain/floodway, the figures used in the calculations to determine the capacity of the system, its location in relation to the groundwater table, and its ability to suitably treat the stormwater prior to release.
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The site of the new YMCA location, Third Street between Washington and Huron, is completely within the 100-year floodplain of Allen’s Creek, with 95% within the floodway.
 The plans, which were also done by SG/JJR and approved by WCDC, include a detention pond in the northwest corner of the site and an underground infiltration bed for the parking lot in the southeast corner. Because it is not common practice to place stormwater detention systems in 100-year floodplains/floodways some people are questioning how effectively this design will function. There do appear to be a couple of benefits that the YMCA development would produce for the 100-year floodplain.  As proposed the project will result in the removal of 53% of the present obstruction in the floodway, which is created by the Ann Arbor Technology Center Building, and an additional 352 cubic feet of flood storage due to the regrading that is to take place.
 

There does seem to be an effort on most levels to include as many stakeholders as possible in making decisions that have an impact on the watershed. This is important to the long term viability of a comprehensive watershed plan even though including many, often conflicting, interests can complicate and slow the decision making process.  “We might as well bring all of the interest groups to the table now, because any plan that we develop will have no credibility unless we do that,” says Bobrin, Washtenaw County Drain Commissioner.
 The reconstruction project on W. Liberty Street provides a good example. The City held a series of meetings and distributed a questionnaire in order to solicit public involvement in the process. As a result of the concerns and input of local residents, the improvement of W. Liberty from Virginia to Stadium will no longer include the addition of a turn lane, will include bike lanes and sidewalks on both sides, and includes measures to detain and treat stormwater runoff from the road before it enters the Allen’s Creek system.
 The stormwater management system will consist of three retention ponds that will be constructed along the north side of W. Liberty. The ponds will collect the runoff from a new storm sewer line to be constructed within the road. This new storm sewer line will consist of oversized pipes that will also function as a source of detention.
 At the request of the citizen-based Task Force, the City also investigated the use of pervious pavements in this project but decided that they were not appropriate for the situation (see memorandum in Appendix D).
 The use of this type of broad-based participation in other issues involving the creek could help in the development of a comprehensive watershed plan.

A comprehensive watershed plan might be spurred on by an up-to-date hydrological study of the Allen’s Creek system. The majority of stakeholders agree that the type of information that such a study would provide is essential to the process. As was noted in Chapter 1, a need for sound scientific data and unimpaired sharing of that information among the stakeholders is one of the keys to fostering an atmosphere of trust and the development of a successful watershed plan. For more information on what is involved in a hydrological study see the draft request for proposal developed by the WCDC in Appendix E. Disagreement over the costs of a hydrological study and a perceived lack of funding has thus far prevented the initiation of a study. One potential funding source that could cover up to 75% of the costs is the Hazard Mitigation Grant Program (HMGP), which is administered by the Michigan Department of State Police. This program provides funding for state and local communities to implement long-term hazard mitigation measures that reduce or eliminate risk to people and property from natural and technological hazards.
 Projects that are potentially eligible for funding under HMGP include: “Phase I or II design, engineering, or feasibility study for complex mitigation projects that are reasonably expected to be funded and implemented.”
 This would leave only 25% of the costs to be covered by the various stakeholders. An increase in the stormwater service charge assessed by the city to watershed residents could potentially generate a portion of these costs. Section 2:201, Stormwater service charges, of Chapter 33 of the Ann Arbor City Code states that: “The city council may also set fees for the fair share recovery of the cost from users for the implementation and operation of any of the following: (a) Monitoring, inspection and surveillance procedures;…(e) Other fees as the city may deem necessary to carry out the requirements of this chapter.”  By working together and sharing the cost burden of a hydrological study the stakeholders of Allen’s Creek Watershed would be taking a major step toward creating solutions that will benefit all involved.


At this point in time a broad based collaborative approach among stakeholders toward watershed issues, such as that used in the W. Liberty Street reconstruction project, appears to be the exception rather than the norm. This likely arises from the fact that there is not a high degree of cooperation or trust among the stakeholders. As will be outlined in the following section, there are almost as many different agendas for Allen’s Creek Watershed as there are stakeholders. 

Allen’s Creek Stakeholders:

Allen’s Creek is unlike most local creeks because the watershed is contained entirely within the city limits of Ann Arbor.  Often watersheds span cities, counties or even states making watershed wide management difficult if not impossible.  It appears that watershed management in Allen’s Creek would be relatively easy.  Within Allen’s Creek Watershed, however, there are thousands of stakeholders, from individual homeowners to the University of Michigan to the federal government.  Cooperation among all of the stakeholders is thus important to the health of the creek and the residents within the watershed.  

For this project, several major stakeholders and neighborhood groups were contacted.  They were asked questions about their concerns for the watershed and how their visions for the future could work together for a cleaner, healthier watershed.  These interviews included questions about plans and maintenance techniques for stormwater, flooding problems, concerns for natural areas, and any past history of working with other stakeholders on watershed issues.    

This information is based on a conversation or several conversations with each stakeholder.  When the stakeholder is an association or a government agency, the individual contacted made an effort to address the concerns of the group, but because the group could not meet to discuss the answers, comments here in are not formal statements of the group.

Local Government:

1. Ann Arbor Building Department


The Building Department is concerned with upholding the standards of the uniform building code (BOCA).  When a developer or homeowner wishes to build or remodel they must apply for a permit and build within the restrictions of the building code.  Stream corridors have three zones.  

The first of the three zones is the upland zone.  This zone is where most development occurs because it is outside the restrictions of the floodplain.  The second is the floodplain; this is calculated for a one hundred year storm to determine to what height the floodwaters will reach.  Because of the added dangers of building in this zone residential units are allowed however they must be built at least one foot above the elevation of the floodwaters.  All other uses are allowed, but if they are not built above the floodwaters, the buildings must be flood proof.  Another restriction is that the cubic area of the building within the floodplain must be mitigated on site.  This is to say that if a post with a volume of 10 cubic feet is built within the floodplain, then a flood storage area of 10 cubic feet must be created.  The reason for this law is that any cubic area of building will push the flood elevation higher creating more dangers for surrounding land uses. 

The third zone is the floodway.  The restrictions in the floodway are the same as the floodplain with one exception.  Residential units are not allowed.  The reason is that during a flood the floodway is filled with fast moving water and escaping from a building in the floodway can be very dangerous.   

In the Allen Creek watershed there are many buildings that were built in the floodway and floodplain before these laws were in place.  These buildings are permitted by a “grandfather” clause.  However if the owner wishes to make amendments to the structure, or if a flood destroys it, the building must be brought up to code.  

The homes and businesses in the floodplain can carry flood insurance to protect against damages that result from a storm event.  For residences, flood insurance is tied to the mortgage on the home, if the owner does not have a mortgage, the home may not have flood insurance.  

2. Ann Arbor Parks Department
 


There are 146 city parks for a total of over 1,900 acres scattered throughout Ann Arbor.  The parks are managed by the department for different neighborhood and user groups to best use them.  Some parks are managed for intensive use, while others are used as “passive” parks.  The Parks Department is starting to manage stormwater in many of the parks, but they do not yet have a master plan that attempts to manage stormwater on a watershed scale.  


The parks department views Allen’s Creek watershed as being fully developed leaving little opportunity to build new parks.  There are currently many parks in the watershed and while there has been talk of using parkland to mitigate the effects of floods, the parks department has no plans to build community detention basins, or restore any portions of the creek.  However, many of the parks in the Allen’s Creek watershed are becoming wetter and wetter every year.  Gerry Clark suggested that this may be a result of the groundwater creating new seeps because impervious surfaces are blocking the natural seeps.  Examples of these new seeps can be found in Veterans Park and West Park.  As a result, the Parks Department is now building detention basins to collect this water and stormwater to help the fields to drain.  This is an expensive project and it takes field and play space away from users to build these basins.  


When asked about building detention basins in the parks that could catch water from existing surrounding land uses, Clark said that it is not in the Parks Departments mission statement to manage stormwater and therefore they lack sufficient funds to accept that responsibility.  In fact, stormwater management is not in any of the individual department mission statements as defined by city council for the city government.  Many are concerned about stormwater and while planning and building codes attempt to lessen impacts, no branch of the Ann Arbor government is responsible for stormwater management citywide.  The Parks Department said it might be possible to use some parkland and purchase other lands to manage stormwater if this was to become part of their mission, and if money was available to build these facilities.  Without citywide stormwater management in their mission, no department is willing to take it on because it is expensive to build and maintain stormwater basins and once in place there is no revenue source to help pay for themselves.  


Within the downtown stretch of the lower reaches of Allen’s Creek, the parks department has expressed interest in building a greenway from the Huron River to West Park and ideally, all the way from the Huron River to the Michigan football stadium.  This greenway will be discussed further in Chapter 3.  Several properties in this area are city yards that the city will, in the future, move from and redevelop.  There is also a strip of land that runs along the railroad between Miller and Felch St. that the Parks Department is looking at purchasing to build a path as a greenway connection between current city yards.  


Any city yard redevelopment could include a pedestrian path and stormwater enhancements as part of a developments green space requirement.  If the path easement were donated, the Parks Department would fund the path construction, stormwater improvements and maintenance. 

3. Ann Arbor Planning Department


Allen’s Creek is almost completely in pipes and the main branch runs though downtown Ann Arbor.  The land over the pipe is developed and several of those properties along the main branch are now in the position to be redeveloped.  The Planning Department is very important in this area of creek development.  Many of these sites are brownfields that need rezoning or other special considerations before being redeveloped.  


When a plan is developed for a site, the Planning Department reviews it to insure the plan is consistent with city ordinances.  There are several master plans that guide developments to make the approval process easier.  The department insures that the building and site plan meet the codes.  Watershed issues are often not considered at this point in the process because it should have been discussed with the Planning Department earlier in the development.  The department challenged our project team and the rest of the stakeholders to create a plan that can encourage development in a responsible way that creates better water quality and public amenities.  

4. Downtown Development Authority (DDA)


Created in 1982, the DDA is a separate but related unit of local government that is dedicated to investing in public infrastructure as an inducement to promote private development.  The DDA was set up to provide 30 years of service to the city and is funded by capturing tax increases in a district that includes most of the downtown and the U of M central campus (figure 20).  As part of its mission, the DDA developed a downtown master plan and uses its resources to make public improvements in accordance with that plan.  The DDA also references the Downtown Master Plan created in 1988 as a guide for improvements.  Because the DDA authority will end in 2012, they are presently working on a new master plan to extend their life for another 30 years. 


The new DDA master plan will build on previous plans that look at options for Allen’s Creek and surrounding areas.  As part of this master plan, Allen’s Creek floodplain will be incorporated into a larger view of the area being redeveloped as mixed use that incorporates a greenway.  To do this successfully, the DDA suggested bring all the stakeholders to the table and decide on the best way to proceed.  The DDA believes that by bringing everyone to the table they can create a vision to encourage development that benefits the watershed while providing private and public amenities.  The DDA recognizes that the downtown has almost zero surface stormwater storage capability, because of this runoff and flooding in the district the DDA has an interest in how the floodplain is redeveloped.


The 1988 Downtown Master Plan has as one of the goals to reinforce the valley landform of Allen’s Creek (figure 21).  This includes terraced building profile on the valley edge and open space on the valley floor.  Several years ago the DDA started a study to explore the possibilities of developing the greenway, however many stakeholders and interest groups became involved and pushed their agendas.  After the study became focused primarily on portions of the watershed outside their district and did not address the DDA’s original goal, the study was cancelled.  The DDA recognized that the other issues were important, however they could not fund a study that focused on issues beyond their district. 


Even with the many difficulties of redeveloping Allen’s Creek, the DDA feels strongly that there are great opportunities that should not be missed.  They are interested in exploring all options that would encourage development and watershed improvements.  The DDA also sees this area as a transition zone from downtown to the neighborhoods.  They would like this area developed as mixed use of residential, retail, nightclubs and office.  The goal is to create a place that becomes a destination at all hours of the day.  

5. Washtenaw County Drain Commissioner

The Washtenaw County Drain Commissioner is responsible for maintaining all the drains throughout the county.  The Drain Commissioner also develops minimum stormwater standards for developments to meet or exceed.  In the case of Allen’s Creek the Drain Commissioner is responsible for routine maintenance of the main branches with the exception of the Eberwhite drain.  This maintenance usually cost around 5-10 thousand dollars per year.  

The Eberwhite drain was taken over by the City of Ann Arbor, which also maintains all of the tributaries that flow into Allen’s Creek.  If maintenance requires replacing sections of pipes or other larger projects, the Drain Commissioner petitions the City Council for funds to proceed with the project.  These moneys come from a general maintenance fund paid for by a stormwater charge on city water bills.  Allen’s Creek is a Chapter 20 drain, which means the drainage area is assessed at large on a flat rate on each water bill.  The stormwater charge is paid to the city, which then decides to what stormwater projects throughout the city that money will go.  

The City of Ann Arbor enforces, within the city limits, the Drain Commissioner’s regulations on stormwater management.  On projects where the development will have a direct connection into county drain, the Drain Commissioner is required to review the site plans.  The City of Ann Arbor is also involving the Drain Commissioner in more site plan reviews than required by law.  

Drain Commissioner Bobrin stated that their fixes are really end of the pipe solutions.  She suggests that proper stormwater management should start at the source by reducing impervious surfaces and using best management practices.    However, the problem with many best management practices is that there is no real engineering data to support their use.  In a built out urban environment like Allen’s Creek, if a system fails there is nowhere for the water to go without causing flooding damage.  

The Drain Commission is a supporter of best management practices and is willing to work with projects to develop the best solution for each site.  Maintenance, however, has traditionally been a problem with stormwater management tools.  If a development incorporates new management techniques, the Drain Commissioner, may insist on creating a special assessment drainage district.  If, in the future, the stormwater system fails or is not maintained properly, the Drain Commissioner can fix the problem and charge the owners for the maintenance bill.  

Neighborhood Groups:

1. Jackson-Huron Neighborhood Association


Many of the members of the Jackson-Huron Neighborhood Association (figure 22) are aware that they live in the Allen’s Creek Watershed and know about some of the controversial issues.  As part of their mission statement they actively strive to preserve remaining natural features and work to improve degraded natural features.  The Association has also talked about rainwater collection, draught tolerant landscaping and porous paving options, however they do not have any overall master plan for the neighborhood’s stormwater management or natural features preservation.  


Most of the homes in the neighborhood are around 75 years old with a few commercial and industrial buildings scattered throughout.  There is little room for more than small rainwater gardens on individual lots, rainwater gardens will be discussed later in Chapter 3.  Because of the small yards, stormwater management difficult and the high percentage of imperviousness creates runoff that flows into city storm sewers.  There have not been any reports of yard flooding, however there are many basements that have sustained damage from stormwater and sewage backups.  Because of this many residents are concerned and would like to reduce runoff to protect their basements and foundations.  A few residents have used landscaping to detain and infiltrate runoff, which has led to dryer basements and less topsoil erosion.  

2. Ridgewood Condominium Association
 


Located off Liberty on Ridgewood Dr. (figure 23) most members of this condominium association know about Allen’s Creek.  The creek itself is above ground across Liberty at one of the last places before it goes underground until the Huron River.  The Association does not have any overall approach to reduce runoff or reduce impervious surfaces, however some individuals have installed a landscape specifically to help hold and utilize some rainwater.  Ridgeway has not experienced any flooding as they are on higher ground than surrounding areas, but they do recognize that runoff from their property adds to downstream flooding.   

The Association has been active in planning proposed developments across Liberty and in the Liberty Road improvements.  Residents were concerned about both the runoff the road created and traffic volumes moving by their homes.  They would like to see responsible developments that address both community and ecosystem wellness.  Like many neighborhoods, Ridgewood is concerned about water quality, but does not have the funds to purchase extra land to preserve as greenspace or for detention, they encourage the city to take an active role in improving the environment.  


3. Wildwood Park Neighborhood Association


This neighborhood is located off Dexter Rd. near the junction with Jackson Rd between Veterans Park and West Park (figure 24) in an area of Allen’s Creek that has very deep ravines.  The neighborhood does not have an overall vision for protecting the creek and ravines near their homes; however, they are well aware that they live in the watershed and are concerned with many issues related to the creek.  


Because of the steep slopes of the ravines, the neighborhood has been working to prevent erosion and limit new homes from being built into the slopes.  In the past, the neighborhood has battled against illegal dumping in the gullies.  The Association has taken a larger look at the ravines than just in their neighborhood.  They actively protect the ravine system as it runs from Veterans Park to West Park.  The community’s main focus is safety issues, aesthetics and preserving natural features.  


A few of the houses in the neighborhood have landscapes with rainwater gardens and use rain barrels to collect and use roof runoff, but because of ground water movement and flooding many houses still have wet basements.  The association collects dues and can apply for grants to help protect their natural features, however they would like to see the city take a more active role in protecting and managing the natural features and stormwater.  

Transportation Providers:

1. Ann Arbor Railroad
 


The Ann Arbor Railroad owns a rail corridor that runs from the south of Ann Arbor, through downtown and past Ann Arbor to the north.  The current pipe that holds Allen’s Creek runs roughly parallel to the tracks through most of downtown.  Because of their location and the size of their property, the Ann Arbor Railroad is a major stakeholder in the downtown section of Allen’s Creek watershed.  


The Ann Arbor Railroad is a private company that would like to see their business grow.  Today they run one train a day, five days a week that passes through town usually around 3am.  The Ann Arbor Railroad is investigating a commuter train that would run from Detroit to Lansing, with a stop in Ann Arbor.  They are also looking at a freight train that would go from Ohio, through Ann Arbor, to Canada.  The company is not opposed to having a commuter bus or rail line in cooperation with the Ann Arbor Transportation Authority, however the two companies have not agreed on the best way to develop the idea.


Today Ann Arbor is not a destination for goods transported by train.  One of the few businesses that could receive goods by train is Fingerle lumber Co.  Much of the lumber Fingerle sells comes from Canada.  This lumber is brought to Windsor by train where it is transferred to truck and delivered to Fingerle in Ann Arbor.  

John Chapalla, from the Ann Arbor Railroad, believes that in the future railroad will become economically viable again.  For this reason the company is not interested in selling off land.  The University of Michigan and others have approached the railroad with offers to buy parcels of land however, all offers were turned down.  The rail yard located between Hoover St. and Stadium Blvd., next to the U of M football stadium is one such property.  Even though the Ann Arbor Railroad is not interested in selling this land, Chapalla said it was not out of the question to work with the city to lease the land.  The land could be used as a detention basin for mitigating floods of Allen’s Creek on a lease to the city. 

2. Ann Arbor Transportation Authority (AATA)


Over the past years Ann Arbor’s downtown has increased in density and popularity.  Because there are more people traveling downtown and more businesses whose employees commute, the AATA has been able to establish bus routes in an effort to serve the public.  The AATA attempts to attract employees and customers traveling downtown by offering convenient and low cost transportation.  AATA’s biggest success is with downtown employees.  Employees are given a free bus pass to encourage them to travel by bus.  To date they have given out over 7,000 free passes.  The Downtown Development Authority pays for 80% of the free bus pass program.  This program as well as their low cost transportation, the AATA reduces downtown traffic by 300 cars a day, or about half of an average size parking structure.  While many businesses participate in this program, there are still businesses that continue to pay for employee parking. 


The AATA has also contacted the University of Michigan about participating in a program where the University pays for bus passes for students and employees.  The result of this program would mean fewer cars on campus, more leverage in recruiting students and professors, a wider selection of housing for students and professors and a more environmentally sensitive campus.  However, since the university does not provide parking for students, the university did not see the program as economically beneficial and decided not to participate.  


Another transportation route that the AATA has investigated is running busses on the Ann Arbor rail line.  This plan could transport people from north or south of Ann Arbor directly to downtown.  With specially fitted wheels, these busses would be able to both run on roads and the train tracks.  The busses would run on the tracks and then be able to turn off the tracks onto roads and drive to downtown destinations.  This could be a great solution for many of the congestion issues of downtown.  The AATA is also interested in running similar bus routes down the old Conrail right-of-way to Ypsilanti as another express route.  These routes would also be very useful on special event days, such as football games and the art fair.  


AATA believes that there are several problems with this idea.  First is that the population density is not yet able to support some of these routes.  They believe that if the population grows to the south of Ann Arbor, using the Ann Arbor Railroad from downtown to the south could be a viable option.  Another problem is that communications between AATA and the Ann Arbor Railroad have not produced any results.  AATA sees the Ann Arbor Railroad as not interested in any coordinated transportation effort, and the Ann Arbor Railroad believes that AATA is not serious about the idea.  Even if the two companies could come to an agreement about how to utilize the rail line for mass transit, there is still a significant problem of grade crossings.  In the downtown section of the Ann Arbor Railroad, the tracks cross roads over a dozen times.  If busses started driving on the tracks as an express route, at grade crossings, who would stop, the busses or the road traffic?  Drivers wouldn’t like having another stop to delay their trip, but if the busses had to stop and wait every grade crossing the route could be slower than existing bus routes.  

Businesses:

1. Allen & Kwan Commercial


Peter Allen, a real estate professor and Ann Arbor developer, is a supporter of creating development opportunities, clean water, and public amenities.  Allen believes that the creek and development can coexist.  Creative design solutions that pay attention to water quality and public amenities will create a development that is worth more both in a social and environmental context.  In addition, the development will be able to pay for the environmental improvements.  


Allen agrees that parkland through the floodplain would be great, however he believes that the floodplain should be redeveloped as mixed-use incorporating residential, retail, office and parkland.  Because of the proximity to downtown the land within the floodplain is very valuable.  Allen believes that when the land is redeveloped the improvements will be able to pay for the creek and greenway improvements        

2. Fingerle Lumber Company


Started in 1931 Fingerle Lumber Company is located in downtown Ann Arbor in the floodway of Allen’s Creek.  Fingerle has been family owned since it was founded and is now owned by two brothers and their cousin.  The owners believe that their location is an important part of their business.  Anyone working in and around Ann Arbor can easily drive to their site.  In the past developers have expressed interest in purchasing the property; however, no serious offers have been received.  The owners have looked at property on the outer edge of Ann Arbor, but decided it was not worth the inconvenience of moving.  The owners are happy at their current location and size.  They also have estimated that there is plenty of room to grow without having to purchase extra land.  However, they said that if someone offered a high enough price they would consider moving.  


The Fingerle property backs up to the Ann Arbor Railroad and in the past has had lumber delivered to the site by railcar.  As recent as just two years ago, they had approximately 20 railcars delivering lumber each year.  In the 1970’s Fingerle had some 500 railcars delivering lumber each year.  However, over the years it has become easier and more economically advantageous to have their lumber delivered by truck.  Because of good customer relations and flexibility of truck deliveries, the owners of Fingerle see no reason to switch back to railcars.  


Because of their location in the floodway of Allen’s Creek, the property has experienced flooding in the past.  According to the owners, their last flood was in August of 1998.  The floodwaters lasted 4-5 hours and at the peak it was 3-4 feet deep.  They estimate that they incurred damages of around $100,000.  Since the time of the flood, they reported seeing city trucks cleaning the stormwater drains nearly once a month, and have not had any flooding since.  

Public Institutions:

University of Michigan, Office of Campus Planning
  


The University of Michigan is a major landholder in the southern end of the floodplain of Allen’s Creek.  Today the creek flows through an underground pipe that runs along the Ann Arbor rail line and under parts of the university campus.  


Most University buildings in this area are oriented towards the roads leaving playfields and parking lots that back up to the piped Allen’s Creek and the Ann Arbor Railroad’s tracks.  The area is intensely used by both university employees and students for parking and recreational sports fields.  Fred Mayer from the University, stated that more buildings are likely in the area of the creek and would be used by plant operations. 

The University has, in the past, talked about building a parking structure near the football stadium where the current surface parking lot now sits.  This would allow people to park close to central campus, without adding to the congestion of the smaller downtown streets.  From this structure more people could transfer to a bus and ride the rest of the way to main campus.  This option of building a parking structure has not yet been realized because of economics.  The idea is not ruled out, however it is not close to becoming a reality.  


The University has also talked with the Ann Arbor Railroad about purchasing a portion of their land near the stadium for constructing more buildings for the plant department.  This idea was abandoned when the Ann Arbor Railroad would only offer a lease for the land.  Mayer said that if the land in the area around the rail line is developed, it would most likely be used for buildings housing plant operations.  

Interest Groups:

1. Allen Creek Watershed Group (ACWG)
 


The Allen Creek Watershed Group has been working to improve the water quality and quantity of the creek since 1998.  For many years the group has been trying to get the city to adopt a watershed approach to development.  They believe that because it is an urban watershed, development must occur however, they feel that it should happen in a responsible way, in order to help the watershed rather than harm it.  The group volunteers many hours with the goal of making developers accountable for their buildings and pushing for projects to become more environmentally sensitive.  


To help in their goal of a healthier watershed, the group has identified several studies that need to happen before the City should allow any more development, especially in the floodplain and floodway.  Because several projects are currently being planned, ACWG feels the studies need to start this year.  However, the estimated high costs of the studies, a lack of funds from the City and time required for applying for grants has put a hold on starting the studies.  If another year passes with little progress, some have suggested a building moratorium placed on development until the studies can be completed.    


In the headwaters of the watershed, ACWG would like to see expanded use of stormwater best management practices implemented in both existing and proposed developments.  The group is very happy that the Liberty Road improvements turned from widening the road, to narrowing it and incorporating stormwater detention into the project.  They would also like to see the City take an active role in protecting the creek’s natural features, such as the many ravines.  


In the lower reaches of the watershed, the group would like the City to develop a greenway, park system or more open space and public access requirements for redevelopments.  Throughout the floodplain they would like to see increased use of stormwater management practices and perhaps a section of the creek daylighted.  


The ACWG feels that the creek is a tremendous liability to the City, when it could be one of the city’s biggest amenities.  They understand that new development and redevelopment must occur; however the City must have enough information about the creek to create a master plan that protects citizens and natural features.  In addition the ACWG would like to see more collaborative planning processes between the City and the community.  

2. Huron River Watershed Council (HRWC)


Since 1965 the HRWC has been working to inspire attitudes, behaviors and economies that protect, rehabilitate and sustain the Huron River system.  Over the years they have started to make improvements in preservation, recreation and water quality throughout the Huron River Watershed.  Because of the size of the Huron River Watershed, HRWC and local interest groups, like Allen’s Creek Watershed Group, cooperate to cover a larger area more efficiently.  The HRWC manages the watershed through three avenues.  The first is through policy, by working closely with the different governments in the watershed to strengthen their regulations; the second is education, using mass media HRWC can contact and educate the general public about how to reduce pollution and stormwater.  HRWC also works directly with elected officials to educate them about specific watershed issues.  The third avenue is engineering.  Engineering is very complex and often requires large amounts of time and money.  For these reasons HRWC usually consults specialists for engineering solutions.    


Because HRWC cooperates closely with the ACWG, they do not have a master plan for Allen’s Creek.  The two groups worked together to develop a master plan that both groups are very proud of.  The entire middle Huron Watershed is not meeting water quality standards and is under federal mandate to reduce phosphorous by 50 percent.  The HRWC is also working with ACWG toward this goal and to promote a greenway that would run from the Huron River up Allen’s Creek Floodplain to downtown Ann Arbor.  

Stakeholder Analysis:


Running somewhere through the middle of a complex network of government, neighborhoods, private companies and interest groups is Allen’s Creek; although it might be more accurate to say “piped under” all of the stakeholders lies the former creek.  Once a pristine creek on the landscape around which Ann Arbor grew, Allen’s Creek is now a source of controversy and filled with complex issues.  


Each stakeholder has a unique set of concerns or goals for the creek.  Talking to many of those stakeholders helped to identify some of the major issues that surround Allen’s Creek.  Almost every concern can be traced back to flooding and money.  Flooding has been a central issue for many years and will likely continue long into the future.  

As stated previously, much of the flooding in Allen’s Creek is a result of increased stormwater runoff created by ever more impervious surfaces.  Allen’s Creek Watershed is around 45% impervious
.  Rainstorm runoff, instead of being absorbed into the ground and slowly released into creeks and groundwater, is directed on the surface, captured and flows in pipes quickly downstream.  This can result in floods.  New regulations help to reduce the impacts of developments, however much of the watershed was developed before the regulations, thus stormwater is not managed.  

Allen’s Creek floodplain and floodway are the source of much controversy.  Today there are some 519 residential and 130 commercial structures in the floodway alone
.  Many stakeholders would like to see a greenway established in the floodplain or perhaps a section of the creek restored.  How to work with these existing structures that are the most likely to be damaged or destroyed by floods, prevent creating a greenway and are on economically valuable land is a difficult question.  Our project team feels that an important approach to the watershed’s problems is to promote a working relation between the city government and stakeholders.  

Those stakeholders located in the floodplain periodically experience floods that can cause damage and loss of property.  Sanitary and storm sewer backups and new groundwater seeps are affecting residents and city parks up stream because of increasingly more dense development and bottlenecks in the piping system.  A few residents have constructed rainwater gardens and use rain barrels to help reduce flooding, however, education about their use remains important to increasing their effectiveness.  Many people believe that holding water on their property will exacerbate basement and yard flooding therefore they wish to move water off their site as soon as possible.  Educating residents and businesses on how to properly retain and use rainwater should be a priority.  

Not only do impervious surfaces lead to increased stormwater volumes, but also to increased pollution.  Pollutants are carried by stormwater from roads, roofs and lawns into the creek.  Allen’s Creek is one five drains that are the largest polluters of the Huron River.  Stakeholders are at odds over watershed planning.  The Allen’s Creek Watershed Group (ACWG) and the City of Ann Arbor are investigating what hydrological studies need to be completed before work can begin to improve the watershed.  The ACWG believes that these studies must be completed before any new developments are built; however many other stakeholders feel that the studies are important but redeveloping the watershed must continue throughout the process.   Many are also concerned about the few remaining undeveloped natural areas in the watershed and if they should be developed or remain as open space.  Despite disagreements about how to best proceed with the studies and redevelopment, any solutions within the watershed will come with a very high price tag.  


The flooding and water quality problems can be improved.  However, even if all the stakeholders work together for this common goal, there is a lack of funds to support the necessary projects to clean the watershed.  Redeveloping the watershed holds great potential for improving water quality and quantity issues.  Because much of the watershed was developed without any stormwater management practices, as it is redeveloped new technologies can reduce the impacts of previous development.  For this to be successful, private and public stakeholders must work together to promote innovative design.  This will require public funding to support watershed programs and governmental departments working together as a unified team to support responsible development that protects water quality and provides both public and private amenities.  

The Ann Arbor City government is working to address these issues, however, city department that is charged with stormwater management.  Even if one of these were present, the city lacks the funds to support the necessary studies, construction dollars to fix the problems and new ordinances to support redevelopment.  Currently the city is involved in the Mallett’s Creek restoration and expends resources on improving the water quality and quantity flowing into the creek.  Many of the issues of Mallett’s Creek are similar to Allen’s Creek and their city/public relations can be used as a model for Allen’s Creek.  

The restoration of Mallett’s Creek has progressed because the community and the government are working together for a common goal.  The restoration is a proactive approach to the management of the watershed instead of being reactive to only certain issues.  In the Allen’s Creek Watershed people bond together over certain issues, if the issue is resolved or a more important issue arises the bonds break.  Citizen groups form and fall with the issues instead of working with the city to form a vision for the watershed.  If the ACWG can unify to make a first step in bringing stakeholders together to form this vision, the city will likely follow, much like with Mallett’s creek.  Once a vision has been formed, the city and stakeholders can work toward that goal on all issues.  


Overwhelmingly, stakeholders challenged us to create a plan that encouraged development opportunities, supported a health watershed and created public amenities.  We believe that this is a realistic goal.  However, for this approach to work, it will require all the stakeholders to work together.  The stakeholders must sit down in a collaborative planning process to develop a vision for sustainable watershed management.  Once this is complete, the different departments of the city government must work together as a team supported by the community to make that vision a reality.

Management Issues:


Problems associated with urban development, it’s high percentage of impervious surfaces, and natural drainage channels placed underground in large sewer systems in Allen’s Creek Watershed affect many local property owners and other citizens using the Huron River downstream.  The solutions to these problems involve many scales including federal, state, and local governmental control to establishing local stakeholder roles.  The issues of concern discussed here serve as an introduction to Allen’s Creek Watershed as well as a partial inventory of concerns that will later shape new controls placed on the deteriorating stormwater drainage system.  The sections included in this section are: 

· National Pollutant Discharge Elimination System (NPDES)

· Michigan municipal liability

· Stakeholder involvement 

· Stormwater system pipe conditions

· Erosion 

· Preservation of natural features

NPDES
As a municipality that discharges stormwater into any natural body of water, Ann Arbor filed and received its permit under the U.S. EPA National Pollutant Discharge Elimination System (NPDES) program.  “Mandated by Congress under the Clean Water Act of 1972, the NPDES Storm Water Program is a comprehensive two-phased national program for addressing the non-agricultural sources of storm water discharges, which adversely affect the quality of our nation's waters. The program uses the NPDES permitting mechanism to require the implementation of controls designed to prevent harmful pollutants from being washed by storm water runoff into local water bodies.
”

Ann Arbor is considered a medium sized Municipal Separate Storm Sewer System (MS4), with a population between 100,000 and 250,000 and is covered under the Phase I final rule.  Under the November 1990 Phase I stormwater rule, “49 designated MS4s were required to submit a two-part application.  The first part required information regarding existing programs and the means available to the municipality to control pollutants.  In addition, part one required a field screening analysis of major outfalls to detect illicit connections.  Building on this information, the second part required a limited amount of representative quantitative data and a description of a proposed stormwater management plan.  Subsequent municipalities were required to implement either storm water pollution prevention plans (SWPPPs) or storm water management programs both using best management practices (BMPs) that effectively reduce or prevent the discharge of pollutants into receiving waters. 1”


Ann Arbor’s NPDES permit obtained through the State of Michigan under its general permits program, established in 1993, entitles the City of Ann Arbor to discharge wastewater and stormwater to the Huron River.  “Storm water discharges are generated by runoff from land and impervious areas such as paved streets, parking lots, and building rooftops during rainfall and snow events that often contain pollutants in quantities that could adversely affect water quality. Most storm water discharges are considered point sources and require coverage by an NPDES permit.  An NPDES permit will generally specify an acceptable level of a pollutant or pollutant parameter in a discharge (for example, a certain level of bacteria). 1” The City of Ann Arbor may choose which technologies to use to achieve that level.  NPDES permits ensure that a state's mandatory standards for clean water and the federal minimums are being met.

Under the Clean Water Act Title III (Standards and Enforcement), federal water quality standards consist of three elements: the designated beneficial use of the waterbody, the water quality criteria necessary to protect the use of that waterbody, and an anti-degradation policy.  “Examples of designated uses are protection of aquatic life and recreation. Water quality criteria describe the quality of water that will support a designated use. Water quality criteria may be expressed as either numeric limits or a narrative statement. An anti-degradation policy ensures that water quality improvements are conserved, maintained, and protected.1”

Phase II final rule, effective February 7, 2000, addresses stormwater discharges from small MS4s (under 100,000 people) and construction sites that disturb one to five acres.  Under this amendment, six minimum control measures are prescribed.  Public education and outreach control measure requires the implementation of a public education program to distribute educational materials to the community, or conduct equivalent outreach activities about the impacts of stormwater discharges on local water bodies and the steps that can be taken to reduce stormwater pollution.  Others are the public participation/involvement, illicit discharge detection and elimination, construction site runoff control, post construction runoff control, and pollution prevention/good housekeeping minimum control measures.  These control measures permit a stormwater management plan to enable both municipal operators and the public to understand the effects of their actions and the gravity of those actions in respect to the local watershed.

Monitoring of water discharged into a waterbody under a NPDES permit uses two methods. “The permit requires the facility to sample its discharges and notify EPA and the state regulatory agency of these results. In addition, the permit will require the facility to notify EPA and the state regulatory agency when the facility determines it is not in compliance with the requirements of a permit. Another method is the EPA and state regulatory agencies will send inspectors to municipalities to determine if they are in compliance with the conditions imposed under their permits.”

Violators of permit requirements under federal law are directed under administrative orders from the EPA and authorized state regulatory agencies to correct violations and are assessed monetary penalties.  “The laws also allow EPA and state agencies to pursue civil and criminal actions that may include mandatory injunctions or penalties, as well as jail sentences for persons found willfully violating requirements and endangering the health and welfare of the public or environment. Equally important is how the general public can enforce permit conditions.  If any member of the general public finds (through the review of public documents) that a facility is violating its NPDES permit, that member can independently start a legal action, unless [the] EPA or the state regulatory agency has taken an enforcement action.”2

The primary method to control storm water discharges is through the use of best -management practices (BMPs).
  In determining the most suitable BMPs selection, cities should consider those BMPs that reflect site-specific characteristics of the municipality (e.g., population density, land use and age of communities, soil type, and topography), the municipal storm sewer system, and the receiving waters.  Some examples of BMPs suggested by the EPA that might be most suitable and that coincide with the minimum control measures are: 

1. Public Education and Outreach- teach specifically about proper pesticide use and disposal practices, water conservation practices, pet waste management, classroom education on stormwater, low impact development

2. Public Participation/Involvement- implement practices such as storm drain stenciling, stream cleanup, volunteer monitoring, Adopt-A-Stream program, form watershed organization groups, stakeholder meetings, attitude surveys, and community hotlines

3. Illicit discharge detection and elimination- industrial connections, recreational sewage, sanitary sewer overflows, and identify illicit connections

4. Construction runoff control- land grading, preservation of natural vegetation, protect vegetated buffers, use silt fences, brush barriers, and install sediment trapping devices

5. Post-construction runoff control- use extended detention dry and infiltration basins with pretreatment bays, porous pavement, bioretention (rain gardens, grassed swales), vegetative filter strips, narrow streets, curb elimination, and progressive use of conservation easements

6. Pollution prevention/Good Housekeeping- minimize sources from animal waste, car washing, automobile maintenance, landscaping and lawn care, street salting, and sanitary sewer overflows.  Practices such as parking lot/street cleaning, and periodic sewer vacuuming will also reduce non-point source pollution

These BMPs represent the most current technological, effective water quality management and protection tools for urban environments.


“Polluted storm water runoff is a leading cause of impairment to the nearly 40 percent of surveyed U.S. water bodies which do not meet water quality standards. Over land or via storm sewer systems, polluted runoff is discharged, often untreated, directly into local water bodies. When left uncontrolled, this water pollution can result in the destruction of fish, wildlife, and aquatic life habitats; a loss in aesthetic value; and threats to public health due to contaminated food, drinking water supplies, and recreational waterways.
”  Ann Arbor is a permitted municipality in the U.S. EPA National Pollutant Discharge Elimination System program.  A registered stormwater management plan controls the effluent of its stormwater system through monitoring by its water/utilities department, the Michigan Department of Environmental Quality, and inspectors from the EPA agency.  Many of the EPA suggested BMPs listed, the City of Ann Arbor had implemented years ago in a progressive attempt to improve water quality.  However, there are many more ways the public, and the City, can participate in improving water quality.


Constant monitoring of the water quality in Allen’s Creek drainage valley and progressive water diversionary tactics on the part of the City of Ann Arbor could correct many of the problems of this creekshed.  Water quality and quantities are the principle factors at work for the flooding, erosion, and high levels of toxins in this drainage system.  Following in the traditional of incremental steps, the stormwater management plan registered by the city of Ann Arbor, could begin to change the effect Allen’s Creek Subwatershed has on the Huron River Watershed.

Michigan Municipal liability 

A 1988 Michigan Supreme Court ruling in Hadfield v. Oakland County Drain Commissioner established that municipalities could be held liable for damages incurred by a property owner.  Previously Michigan law provided state and local governments and agencies immunity from tort liability.  The law states that, "all governmental agencies shall be immune from tort liability in all cases wherein the government agency is engaged in the exercise or discharge of a governmental function."  The clear intent of Michigan law is to limit governmental liability due to the fact that unlike private entities, a governmental agency cannot reduce its risk of potential liability by refusing to engage in a particular activity such as providing sewage removal and treatment.
  One of six exceptions in this law is the” trespass-nuisance” clause which allows for financial recovery due to interference with private property rights by state or local governments.  

The Hadfield case established that municipal immunity from liability could be superceded if the property owner proved three elements were met: condition (this is the fact that there was a nuisance or trespass by the municipality), cause (the physical intrusion), and causation or control (system owned and maintained by the municipality and said municipality was at fault for the intrusion).  But a 1998 Michigan Court of Appeals decision in CS&P v. City of Midland negated the last element: causation or control again changing the standard.  Following this decision “property owners have prevailed in recent lawsuits by merely showing that a physical intrusion occurred without any evidence of an act or omission by the municipality.  [This means] when outside factors cause or contribute to basement flooding, such as heavy rainstorms during frozen ground conditions, or property owner neglect (e.g., lead pipe cleaning and maintenance or illegal connections to the municipal sewer system), or acts by other entities that either increase flow into the sewer system or hinder the flow of water and sewage to appropriate treatment facilities, it appears liability may be imposed against the municipality simply because the waters flowed through a portion of its system.”
 What makes this ruling particularly devastating is that repetitive claims by the same party can be filed against the municipality every time flooding occurs in the future.  

Nearly $15 million had been paid in settlements to homeowners in the year 2000 by a handful of municipalities in Southeastern Michigan.
  The lawsuits have prompted all parties involved to transfer blame to another party.  A few of the larger class action suits represented  175 residents in Warren and 156 residents in Dearborn.
 

As stated earlier, most basement flooding in Allen’s Creek occurs when stormwater enters the sanitary sewer line through the footing drains (underground drains outside and at the base of the structure) or through cracks in the sanitary sewer pipe.  The water then backs up through the basement floor drain because the sanitary line is beyond its design capacity.  The principle reason behind this are the house downspouts.  When raining, if they are connected to the sanitary system, water drains from the house’s roof to the footing drains, which surcharges as much as 20-30 times the capacity of the sanitary system.  When this happens in a large region, the sanitary system is overloaded and in some low lying houses sewage water overflows through the floor drains.  Other surface flooding has occurred on properties along the main branch of Allen’s Creek as a result of stormwater permeating the exterior walls of houses after large storm events.

Property owners insurance, if it covers basement flooding, often has a cap on the damages awarded and most homeowners choose to sue versus filing a claim. This change in the causation standard creates a new liability exposure not calculated in the municipality’s insurance premiums.  “The two largest municipal insurers did offer sewer backup coverage, but curtailed that coverage in response to the Supreme Court ruling.”
  Other insurers could reduce the annual coverage for sewer backups and flooding, such as the Michigan Municipal Risk Management Authority (MMRMA) did from $15 million to $500,000.
  The federal government does provide flood insurance under certain circumstances for the property owner through the National Flood Insurance Program (NFIP) as long as the municipality participates in the Federal Emergency Management Agency’s (FEMA) floodplain management program.  Under this program basement flooding caused by sewer backups is not covered.  Flooding from as the result of a natural hazard is covered under the FEMA program, but basement damage claims are usually limited to payments for structural damage and/or utilities housed below grade.

Possible engineering solutions available for Ann Arbor to implement include:

1. mandating or encouraging downspout disconnects from the sanitary sewer throughout regions of the city, 

2. mandating homeowners install mechanical devices to prevent backflow from sanitary floor drains, and 

3. redesigning and constructing larger stormwater pipes that could handle larger volumes of stormwater runoff.

The second option would be to establish a compulsory building code amendment that would require basements be isolated from gravity drains.  Gravity drains are the floor drains that are typically in the center of basements to which sump pumps are frequently connected to remove water from the dwelling.  This ordinance would dictate that all property owners upgrade their structures, regardless of the likelihood of experiencing a basement-flooding problem. The US Army Corps of Engineers’ National Flood Proofing Committee estimates the cost of retrofitting a typical home with overhead plumbing at $2,000 to $5,000, in 1994 dollars.
  Instead of pumping the water from the basement to the sanitary sewer (which is below ground-level outdoors) the sump pump would send the water through overhead pipes to the ground level outdoors and allow the water to drain away from the structure.

In regards to redesigning and constructing larger capacity stormwater systems, the expense of this project would need to come from existing funds or reached through a passed millage due to a 1998 Michigan Supreme Court ruling in Bolt v. the City of Lansing.  This decision made it illegal to collect for, or recoup the cost of, retrofitting or rebuilding existing infrastructure through item charges on consumer utility service in the State of Michigan.
  

Several large municipalities have “forward[ed] resolution[s] to the State Legislature urging the creation of a law that would limit municipal liability or even restore immunity against lawsuits.
”  The hope of the collective local governments is that some form of legislation will protect them from liability barred negligence on their part.

Several policy options are available.  One, “require private insurance companies that sell property owners insurance in Michigan to also offer insurance covering damages for flooded basements from sewer backups.  But this option might be cost prohibitive to property owners.  [Two], establish a cap on claims absent gross negligence by the municipality.  A property owner’s ability to recover damages would be capped for basement flooding in the absence of gross negligence on the part of the municipality.  [Three], the State Legislature could establish a funding pool to cover damage claims. The premise for this alternative is that flooding is the result of a number of actions taken by the state, local governments and property owners and that the state can more equitably distribute the damage costs across taxpayers.  [Four], legislation that would eliminate municipal liability.  This would require state legislation that would extend blanket immunity for basement flooding damage to all municipalities, regardless of the individual circumstances. While this would eliminate municipal liability for basement flood damage, it also ignores those situations where the property owner may have a legitimate claim against the municipality.  [Five], legislate municipal liability only when linked to gross negligence.  This is the alternative preferred by the group SEMCOG (Southeastern municipal council of governments) and many local units of government.  It holds municipalities liable for actions that cause property damage while recognizing that ownership of the sewer system in and of itself does not necessarily constitute either control or cause.  However, if it can be demonstrated that the municipality acted in a grossly negligent manner and that its actions caused property damage resulting from basement flooding, then the municipality would be held liable for the damages.”

In a recent development, the Michigan Supreme Court in a ruling in early April 2002 stated local governments are not liable when sewage from a municipally owned system causes damage to residents’ basements.  This applies to future cases, allowing current litigation cases against dozens of Michigan communities to proceed.  Attorneys for the municipalities represented in this case argued “the systems were overwhelmed, not poorly designed.”
  It is not clear whether the merits of this case did not meet the burden of proof from the standard that was set in Hadfield v. Oakland County Drain Commissioner or if this decision overturns the 1998 Michigan Court of Appeals decision in CS&P v. City of Midland.  It is likely though that this is a ruling supporting the 1988 decision establishing the standard of the three elements that must be proven by the plaintiff: condition, cause, and causation/control. In effect, if this is the case, municipalities will remain immune from most tort liability.

Stakeholder involvement


Flooding, erosion, preservation of natural features, developing a greenway and other problems in the Allen’s Creek Watershed are all problems that with time and money can be mitigated.  One of the main reasons these problems have not been solved is stakeholder involvement.  There are thousands of stakeholders in the watershed from government to businesses to residents.  Many of these stakeholders are active in the watershed and want to be involved with decisions that may affect it.  


Among these stakeholders disagreements about the problems and solutions of the watershed make cooperation difficult.  Even within interest groups, government, businesses and public institutions there are differences of opinion over the watershed.  As problems or important decisions arise, stakeholders tend to bond together to influence the outcome.  However, these alliances often live and die with each problem.  Stakeholders that work together for one issue may be at odds over other issues.  


At present there is no watershed wide planning body to oversee development, stormwater management and other important matters.  Without a watershed view and a coordinated planning effort, stakeholder involvement will continue to be a problem in Allen’s Creek Watershed.  

Condition of Storm Drain Infrastructure

The fact humans do not depend on stormwater systems as “regularly” as other components of municipal infrastructure, such as roads and sanitary sewers, has traditionally resulted in them not receiving the same amount of maintenance and upkeep as the other components. Often they are neglected until the systems fail to operate properly, causing flooding and potentially endangering lives. The traditional approach of addressing these failures as individual projects is not capable of solving the problems of an entire system. In a proactive approach to this circumstance the improvements recommended in Ann Arbor’s Stormwater Master Plan, “were developed and presented as improvements to the entire system—and not as a series of individual improvements.”

The infrastructure that presently encloses Allen’s Creek is severely inadequate for collecting and conveying the watershed’s stormwater flows. The primary cause of the system’s inadequacy is the development that has taken place within the watershed since the design and construction of the system. In recent years, development in the upstream portions of the watershed has resulted in flooding in areas where it had not previously been a concern. Also contributing to the problem are the structural failures that have been occurring over the past 30 years due to the age of the system. One of the side effects of these structural failures is the formation of sinkholes, such as the two that appeared along the main path in West Park, near the bandshell, in April 1997.

The Allen’s Creek system currently only has the capacity to convey a 1.5-year, 24-hour frequency storm.
 Current city standards require storm sewers to have the capacity to handle a 10-year, 24-hour frequency storm. An estimated $41 million would be required to update the system just to get it to reach compliance with current standards.
 Even if sufficient funds were available, simply updating the system to comply with the current conveyance standards would not address the water quality issues that were previously discussed in the NPDES section of this chapter. In addition, the extensive construction required would threaten many of the natural features remaining within the watershed (the protection of natural features will be discussed more in depth later in this chapter as its own issue of concern). 

By utilizing some of the innovative stormwater management technologies that have been developed over the past decade for urban watersheds Ann Arbor could reduce the quantities of runoff that the Allen’s Creek system is currently burdened with. These techniques would in effect increase the conveyance capacity of the system by counteracting the negative impacts of impervious cover, thus reducing the quantity of runoff generated during a given storm event. By easing the burden on the system it is likely that the life expectancy of the infrastructure would be extended, distributing the costs of repairs over a longer period of time. This approach would also help to improve water quality and protect natural features.    

Erosion 


The majority of Allen’s Creek is piped, however the few sections that are still above ground have major erosion problems.   Even though Allen’s Creek was originally placed in pipes due to odors from raw sewage
, recent sections placed underground were a response to continuing erosion
.  


During rain events, large volumes of water flowing at high velocities, move through the system.  When these surges enter open sections of the creek, it gouges the channel wider and deeper.  This erosion causes steep unstable banks that are dangerous and can topple nearby trees.  The fast moving water also captures silt, sand and gravel that add to the water pollution and sedimentation down stream.  If the sediments settle in the sewer, it increases flooding by restricting the capacity of the pipes resulting in higher maintenance costs.

The pollution, destruction of natural features and loss of property that results from erosion is a major problem in Allen’s Creek.  The work of this project will offer possible solutions that can help fix the erosion problem.  This work will focus on ways to reduce the quantity and velocity of water entering the system, in an effort to solve the problem at the source rather than proposing end of pipe solutions.  

Preservation of natural features

According to the Ann Arbor City Code natural features are “any one or more of the following: endangered species habitat, 100-year floodplain, landmark tree, steep slope, watercourse, wetland, and woodland.”
 See Appendix C for definitions of each of these individual features. The natural features along the course of the Allen’s Creek drainage system are at risk from the present conditions. The few remaining sections of open channel are unstable due to erosion, which was previously discussed as its own issue. The woodlands of the Liberty Knoll Commons and Eberwhite Woods are suffering from tree loss resulting from the flooding and erosion that occurs in these areas. In addition, natural features that are above and adjacent to enclosed sections of the creek, such as West Park, Veterans Park, and the ravines, would be severely impacted if traditional construction methods were used to bring the system up to the 10-year, 24-hour storm conveyance capacity standard. 

The natural features along Allen’s Creek should be protected for several reasons. They provide amenity value to the city and its residents making Ann Arbor a more enjoyable place to live.  In addition, they provide ecological and economic benefits. Ecologically they provide food and shelter for urban wildlife and increase, or at least maintain, biodiversity levels. On the economic side, properties that border greenspaces are able to command higher rental/sales prices than those that are not associated with such features. Aside from the benefits that they provide, there are also legal reasons to preserve these natural features.

The City Code calls for the protection of natural features within the city and associated open space adjacent to them. Several categories of natural features, such as endangered species habitat, 100-year floodplain, and wetlands, are also regulated at the state and federal levels. City ordinances require a Natural Features Statement of Impact as a part of the site plans for any development site in the city that has natural features present.
 Any time there is a proposal to disturb or remove natural features, an alternative analysis report, containing alternative plans, justification for selecting the proposed plan, and a mitigation plan, is required. See Appendix C for approved mitigation measures. It is also required to show protection measures on site plans for natural features that are to be preserved on a site. In addition to be required by city ordinances, the preservation of natural features provides ecological, economic, and amenity value to the city and its residents. Protecting natural features along the creek could also increase the chances of establishing a greenway along the creek.

Summary of management issues

In 1824 Ann Arbor was founded on the banks of Allen’s Creek.  Since then the creek has been used as an important source of water, for electricity and as a dumping ground for early industry and residents.  Over the years Allen’s Creek became an eyesore and was placed in an underground pipe.  

Today the situation is mostly out of site, out of mind.  However, deterioration of the pipes and increased runoff has resulted in large uncontrollable floods.  The creekshed no longer functions as a natural system, instead, the creek now serves the city as primarily as a storm drain.  Increased water quantity and decreased water quality have resulted in potential health risks, erosion, flooding and downstream pollution.  Allen’s Creek contributes high concentrations of phosphorous, E. coli, nitrogen and high biological oxygen demand to the Huron River.  

Overseeing the creekshed are several layers of controls and regulations from the federal government to the local government.  The federal government sets guidelines, the state government has the authority to build on those guidelines and is charged with enforcing water quality standards.  Based on the needs of the community the local government develops a watershed plan and working with stakeholders oversees implementation.  


Stakeholders can be broken into general groups, however, everyone who lives, works or enters the creekshed and those downstream are all stakeholders.  Planning for a watershed should include as many stakeholders as possible, work within the guidelines of the government and be unique based on the history and present conditions of the watershed.  

Figure 4. Water over Miller Road during 1968 flood.


Source: Ann Arbor News





Figure 5. Relationship of runoff with impervious cover. 


Source: Federal Interagency Stream Restoration Working Group, 1998





Figure 6. Open stretches of the Murray-Washington and Eberwhite Branches.


Data source: City of Ann Arbor





Figure 7. Open stretch of the main branch in the University of Michigan Golf Course.


Data source: City of Ann Arbor





Figure 8. Section of the Murray-Washington Branch that was enclosed in 1998.


Data source: City of Ann Arbor





Figure 9. Example of overflowing storm sewer. Allegahany, PA.
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Figure 10. Land use in the floodplain of Allen’s Creek.


Source: Ann Arbor Planning Department.





Figure 11. Aftermath of flood in Liberty Knoll Commons, June 2000.


Source: ACWG, 2000.
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Figure 21. Reinforce valley land form.


Source: p. 28 Ann Arbor Downtown Plan, 1988





Figure 14. Impervious cover by land use in Allen’s Creek Watershed.





Figure 15. Relationship between impervious cover and stream quality.


Source: Center for Watershed Protection, 2000.
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Figure 18. Relationship between phosphorus load and impervious cover. The gray band indicates typical “background” phosphorus loads from undeveloped watersheds.


Source: Center for Watershed Protection, 2000.





Figure 19. Locations of the Ann Arbor Shelter and YMCA projects outlined in red, Allen’s Creek 100-floodplain in blue.





Figure 1. Allen’s Creek Watershed. 


Source: http://aa_creeksheds.tripod.com





Figure 20. DDA boundaries.


 Source: http://www.ci.ann-arbor.mi.us/framed/


planning/Neighborhoods/Central/dda.htm
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Figure 17. Results of biological collection.
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Figure 13. Detail of residential footing drain system.


Source: Ann Arbor Water Utilities Department, 2001





Figure 22. Jackson-Huron Neighborhood





Figure 23. Ridgewood Condominiums





Figure 24. Wildwood Park Neighborhood





Figure 3. Boil the drinking water broadside, April 12, 1904.                                      Source: City of Ann Arbor Archives
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Figure 16. Bank erosion along the Murray-Washington Branch.
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Figure 2. Bird’s eye drawing of Ann Arbor in 1890





�





Figure 12. Rainfall flow pathways.


Source: Ann Arbor Water Utilities Department, 2001
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