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Project/Task Estimated cost Timeline Pollutant Addressed Critical Areas Partners Target Audience
RRWC Students (college)
. NRCS
25) Intern program $5,000 Ongoing ToTs)
Watershed Colleges
Sediment county and local governments All Audiences
26) Educate public about soil erosion and sedimentation control $5,000 5 Years Phosphorus CDs
Drain Commissioners
TNC All Audiences
Stewardship Network
27) Educate public about citizen responsibility and stewardship practices $5,000 5 Years Ducks Unlimited
Trout Unlimted
Pheasants Foraver
28) Use opportunities prowded.by public .prOJects.(Sidewai!-c/street, sewer, and/or culvert $150 per project Gngond local governments Residents
repair) to provide public education
29) Educate local government staff to receive Pesticide Certification $150 per staff person Ongoing pasticides MEL-E Ml::nlmp?hhes
ounties

KEY: HIGH PRIORITY |MEDIUM PRIORITY |LOW PRIORITY
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6.7 Conserve and Restore Natural Features

Critical conservation and restoration opportunities in the watershed have already been identified by several
researchers and conservation groups. Bennett, et al. (2006) conducted a thorough analysis of habitat and
conservation value of the River Raisin from the headwaters down to Adrian (See UM Masters Projects
Appendix). Ewert, et al. (2005) evaluated migratory bird habitat value in the western Lake Erie basin. This work
was compiled into a larger conservation/restoration plan by the Nature Conservancy and is summarized in
Figure 6-4. The MDEQ also conducted a detailed GIS analysis of pre-development and existing wetlands and
identified priority areas for wetland restoration, particularly for achieving water quality benefits (see Figure 6-5).

We have divided conservation and restoration efforts into projects that have predominantly habitat
conservation or recreation value and those with predominantly water quality values. Most of the habitat and
recreation opportunities prioritized in this plan are in the upper watershed, while most of the water quality
conservation/restoration opportunities are in the lower watershed.

Conservation and restoration initiatives needed in the watershed include:

1. Protect and rehabilitate the function of wetlands and floodplains as water retention areas. Develop an
inventory of existing wetlands and potential areas for the creation of wetlands with emphasis on
riparian areas.

2. Wetland Restoration — Only 16% of original wetlands remain in the River Raisin Watershed (see for
breakdown by subwatershed). Restoration of wetlands, riparian and otherwise, should be undertaken
for protection of hydrology, water quality benefits and enhancement of wildlife habitat. Many
hydrological processes within the watershed have been dramatically altered due to conversion of the
land from natural systems to agricultural uses (Fongers 2006). Groundwater recharge has been
reduced, runoff has increased, and stream flashiness has increased as well. Restoration of wetlands in
areas that have high potential (see potential wetlands map) would mitigate some of these alterations
and could create wildlife habitat or recreation opportunities as well.

3. Upland conservation/restoration - Restoration of natural ecological system on agricultural uplands
could also benefit hydrology and wildlife, and provide recreation opportunities. In the upper watershed,
especially in former gravel pits south of Tecumseh and the area between Iron Creek and Sharonville
State Game Area (see map), such restoration could be accomplished through purchase or donation of
land or easements and make use of CRP or CREP as a funding source. A conservation plan for the River
Raisin Headwaters (TNC 2008) lists several long-term objectives and strategic actions directed towards
conservation of aquatic and terrestrial ecological systems and species. Among these is a vision to
restore uplands and wetlands to connect a landscape of 15,000 — 20,000 acres between the Iron Creek
headwaters and Sharonville State Game Area (see Figure 6-4). Accomplishing this objective will require
significant land protection and restoration activities and will result in protection of an important
recharge area within the watershed as well as maintaining core wildlife habitat identified by student
researchers from the University of Michigan (Bennett et al., 2006) and protect habitat for migrating
waterfowl, shorebirds, and landbirds (Ewert et al., 2005). Much of the land that would be protected and
restored would also be suited for compatible activities such as grazing or recreation.

4. Natural Area Stewardship - Ongoing activities include stewardship of existing managed natural areas as
well as outreach to landowners and introducing stewardship practices to additional private lands.
Organizations currently involved in natural areas stewardship within the watershed include The Nature
Conservancy, Michigan Nature Association, Storer YMCA camp (in partnership with the Michigan DNR
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Landowner Incentive Program), Washtenaw County Parks, Raisin Valley Land Trust, the River Raisin
Institute, the Michigan DNR, Wildlife Division and Parks and Recreation Bureau, and The Stewardship
Network — Raisin Cluster.

The Nature Conservancy (TNC) owns and manages two preserves—Ives Road Fen (700 acres) and Nan
Weston (230 acres)—and holds conservation easements on an additional 40 acres. Stewardship
activities focus on restoration of native vegetation, controlling invasive species, reintroducing fire as an
ecological process, and restoring wetland hydrology. TNC also is implementing stewardship activities on
other private lands in the watershed and will continue to reach out to additional private landowners in
partnership with the RVLT and the MDNR Landowner Incentive Program (LIP).

The Michigan Nature Association (MNA) owns and manages the Goose Creek Grasslands Sanctuary (71
acres) and has undertaken restoration of the high quality wetlands there. MNA uses stewardship
practices similar to The Nature Conservancy.

The Michigan Department of Natural Resources owns and manages over 14,000 acres in the watershed.
Active restoration of grasslands and wetlands and control of invasive species is ongoing at Sterling State
Park, Petersburg State Game Area, and Onsted State Game Area.

YMCA Storer Camps (796 acres) has developed a partnership with the MDNR LIP program to control
invasive species in wetlands on the property. Washtenaw County Parks manages a remnant prairie and
is restoring upland forest on their new 200 acre park in Manchester. Private easements held by the
Raisin Valley Land Trust are being restored in partnership with the MDNR LIP program. Finally, the River
Raisin Institute has created a native grassland on their property near the mouth of the river in Monroe.

Many of the groups and organizations listed above are also a part of the Stewardship Network — Raisin
Cluster. In 2008, the Raisin Cluster chose two sites, the YMCA Storer Camps and a private site on Iron
Creek, to partner with over a long-term period. At these sites, the Stewardship Network holds monthly
work days and special events, which allows volunteers to visit the sites often and observe the long-term
changes resulting from their work.

5. Rehabilitate rare high-gradient habitats by removing dams no longer used for their original purpose;
e.g., retired hydroelectric facilities and dams that are a safety hazard. Dams that created small
impoundments that are now shallow, silt-laden, and choked with aquatic vegetation could also be
removed. Examples of these impoundments include Brooklyn, Sharon Hollow, upstream Manchester,
Clinton, Red Mill, Standish, and Globe.

6. Rehabilitate populations of potamodromous fish by removing the gates of the six low-head dams in the
City of Monroe and removal or installation of effective fish passage facilities at the Waterloo, Grape
(Murciak), and Dundee dams.

7. If the cooling water intake at the power plant cannot be altered, it should be mitigated. Mitigation
could involve measures taken to reduce impingement of adult and juvenile fish and entrainment of
larval fish and fish eggs. A monetary agreement should be developed to compensate the people of
Michigan for fish destroyed at the plant and the loss of recreational fishing opportunity created by the
elimination of potamodromous fish runs. These funds could be used to enhance fisheries habitat and
recreational benefits in the River Raisin watershed.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

Rehabilitate headwater and tributary flow stability by working with county drain commissioners to
incorporate natural channel template and two-stage ditch design into criteria for drain design and
maintenance and storm water management.

Work closely with drain commissioners to protect tributaries from further channelization by developing
alternatives to current detrimental drainage practices such as dredging, enclosure, and excessive
removal of the tree canopy and bank vegetation (LID non-structural BMPs).

Rehabilitate designated county drains to natural stream status where designation as a drain is no longer
appropriate. Encourage drain commissioners to use stream management practices that protect and
rehabilitate natural processes rather than traditional practices of straightening, deepening, widening,
and enclosing natural streams. Getting water off the land as quickly as possible by any means is no
longer environmentally acceptable.

Protect remaining natural lake outlets by preventing the construction of new lake-level control
structure, thereby allowing natural fluctuation of water levels needed to maintain wetlands. Operate
existing lake-level control structures as fixed-crest structures rather than by opening or closing gates or
removing stop-logs. Incorporate minimum flow requirements into the design of fixed-crest structures.
Preserve vegetated headwater lake outlets by preventing dredging and construction of lake-level
control structures at these areas.

Study effects of other pest species including rusty crayfish, Eurasian milfoil, purple loosestrife, etc. and
develop biologically prudent and economically feasible methods of control.

Rehabilitate and improve smallmouth bass habitat in the mainstem above Tecumseh and below the
confluence of the River Raisin and the Saline River. This work would include rehabilitation of instream
woody cover and creation of additional channel diversity. Research from Michigan and other states
should be used to design habitat improvement particularly for larger smallmouth bass.

Survey distribution and status of mussel populations and develop strategies for protection and recovery
of these species. Study effects of zebra mussels on native mussel species.

Survey amphibian and reptile populations and develop protection and rehabilitation strategies for these
species.

Continue to advocate and work toward legislative adoption of the recreational definition of navigability
(a stream is legally navigable if it can be navigated by canoe or small boat).

Improve fish habitat in the River Raisin mainstem below Dundee by cracking spaces and holes in the

limestone bedrock substrate or installing cover structures that are capable of withstanding large flow
fluctuations.
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6.8 Increase Recreational Opportunities

Almost 24,000 acres of land in the River Raisin Watershed are owned and managed for conservation or
recreation (Table 6-6); Ducks Unlimited and The Nature Conservancy in Michigan 2007). Most of these lands
(roughly 60%) are owned by the State of Michigan and managed as Game or Recreation area (e.g., Sharonville
and Onsted) or State Parks (e.g., Walter J. Hayes). County and local government lands, including parks, comprise
about ten percent of the total, and private recreational lands (including NGOs) make up about twelve percent.
Most of these lands (61%) are managed primarily for conservation, whereas 26% are managed for recreation.

Among subwatersheds, the Upper River Raisin has the highest acreage in conserved lands, much of it located in
the Sharonville and Ortonville State Game Areas (See Natural Features Appendix for more detail). In the Black
Creek subwatershed, the only other one with more than 2,000 acres of conservation and recreation lands, the
Lake Hudson State Recreation Area contributes over 2,800 acres of conservation ownership. Macon Creek has
the least acreage in conservation ownership, at 118 acres.

Table 6-6 Acreage of conservation and recreation lands in the River
Raisin watershed, by ownership type and management type
(Ducks Unlimited and The Nature Conservancy in Michigan 2007).

Ownership Type Acres Management Type  Acres
County 439 Conservation 14,470
Federal 242 Recreation 6,277
Local 2,464 Other/Unknown 3,010
NGO 2,171

Private 3,965

State 14,350

Other 126

Grand Total 23,757 23,757

Many diverse recreational opportunities exist in the River Raisin Watershed including fishing, hunting,
swimming, birding, sailing, motor boat use and canoeing. Furthermore its proximity to the major metropolitan
centers of southeastern Michigan and northern Ohio make this region an attractive recreational area. This does
not come without consequence, as some activities such as fishing and the use of ski-boats and jet skis come into
conflict.

Most fishing in the River Raisin basin is in lakes and ponds in the northwestern portion of the basin; common
sport fish species include: largemouth, smallmouth and rock bass, bluegill, black crappie, yellow perch, sunfish,
pike, muskellunge, walleye and rainbow trout (Dodge, 1998). Excellent angling opportunities exist in areas of
higher stream gradient and velocity leading to a substrate of cobble and gravel well-suited for smallmouth and
rock bass. In many areas river fishing is not popular due to a lack of public access to streams and the general
perception that the river is polluted.

The River Raisin watershed has a rich history and recreational opportunities exist in small artifact shops and
museums throughout the area. For instance, historical enthusiasts could visit the River Raisin Battlefield visitor
center, located in Monroe. In March 2009, the River Raisin Battlefield was authorized to become a national park.
The battlefield is the site of one of the bloodiest battles in the War of 1812 (see Section 3.2). The park will
commemorate the hundreds of lives lost and provide a historical account of the combat that took place there.
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Public land available for hunting is limited. The largest block of state owned land for hunting is the Sharonville
State Game Area which also has a supervised rifle, pistol, and shotgun range as well as an area for organized dog
field trials (Dodge, 1998). Public hunting is also allowed on private lands leased by MDNR under the Hunting
Access Program. Hunting in the basin is primarily for deer, turkey and small game along with duck and geese
hunting near the rivers and Lake Erie.

There are many parks that have canoe access and/or shore-fishing in the River Raisin watershed. Some of these
parks include: Swains Park in the Village of Brooklyn, Kirk Park in Manchester, Tate Park in Clinton, Kiwanis
Memorial Park in Tecumseh, Trestle Park in Adrian, Clara Bachmayer Memorial Park in the Village of Blissfield,
Wolverine, Ford, and West County Parks in Dundee as well as several parks located in the City of Monroe
(Dodge, 1998). In addition to these parks there are numerous publicly owned parcels along the Raisin and its
tributaries where access is available.

Access to Lake Erie from public and private marinas dominate motor boat use in the River Raisin basin; yet
activities such as water and jet-skiing do occur in the upstream portions of the watershed. Lakes where these
activities are popular exhibit excessive boating pressure, especially on weekends and holidays. Smaller lakes
pose more of a problem for motorized boat users including limited public access, boat ramps, and insufficient
parking area.

Much of the River Raisin is accessible by canoe providing exceptional opportunities for fishing and viewing
wildlife. The Village of Blissfield Chamber of Commerce sponsors a canoe race in September where participants
launch at Blissfield, paddle upstream a few miles, and return downstream to the finish line (Dodge, 1998).
However logjams and heavily wooded areas can make canoe travel difficult. The Saline River, a tributary to the
River Raisin, also provides canoeing during most of the year but the majority of other River Raisin tributaries are
only accessible by canoe during spring run-off.

The residents of the River Raisin need more recreational opportunities for their own sake, and to help grow
tourism opportunities as well. Many recreation opportunities are linked to land conservation. In the Raisin newly
conserved land will be best obtained when multi-use objectives are identified for each opportunity. Greenways,
in particular, meet many multi-objective needs such as habitat conservation, recreation and water quality
protection. This plan adopts the Southeast Michigan greenway plan developed by the Greenway Collaborative
in 1999 as a template for restoration, conservation and outright purchase of properties along the proposed
greenway routes (see Figure 6-6 and the Recreation Appendix). On-going efforts to create greenways by the
Village of Manchester, the Saline River Greenway Alliance (SRGA) and the US Fish and Wildlife Service at the
International Wildlife Refuge, in conjunction with the City of Monroe, are all consistent with the original regional
plan. They all need technical and financial resources to start realizing their visions.

Recommended recreation opportunities include:

1. Lake Erie Access Project - Create access/greenway between the River Raisin
battlefield site and the Sterling State Park and the US Fish and Wildlife Service
International Wildlife Refuge. The River Raisin battlefield site is currently the object
of a National Park Service to potentially create a new national park at and around
the site. The Monroe County Historical Society has created a special committee to
draft a nomination to recognize the battlefield site as a national historic monument.

2. Create greenways between Sharonville Game Area and Manchester and between
between Saline and Milan.
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3.

Construct small public access sites particularly in the mainstem from Tecumseh to
Dundee and on the lakes in the Irish Hills area. Adequate public access is an
essential precursor to any activities aimed to foster pride and a feeling of
stewardship toward the river by local citizens.

Encourage canoeing on the mainstem to promote public use and awareness of the
river.

Develop LWD management plans (per Section 6.3 recommendations) to improve
river passage.

Encourage town festivals along the river to promote public awareness and a sense
of stewardship for the river.

Protect existing public park systems in communities along the river and promote
responsible management and provision of public access to the river and shore
fishing facilities at these parks.

Continue to stock channel catfish and implement northern pike stocking in the mid-

portion of the mainstem between Tecumseh and Dundee. Evaluate results of these
stockings.
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Figure 6-6 Proposed Southeastern Michigan Greenway Plan (Greenway Collaborative, Inc., 1999).

6.9 General Economic Recommendations

The thrust of the economic recommendations is to help point the way towards meeting the triple top line —
economic and ecological sustainability and social equity- by focusing on local needs and capabilities. This
philosophy has been recognized in southeast Michigan. For instance, Monroe County has created the Cultural
Economic Development Committee. This committee was formed to help package community elements to turn
the area into a tourist destination. These elements include cultural, historical and recreation attractions, among
others.

The future of the agricultural industry in Michigan is uncertain due to the inability of many farmers to maintain
an adequate level of profitability. The 2002 Census of Agriculture showed that 57% of Michigan farmers were
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losing money. In the last two years, however, there has been a reversal in this trend, as the demand for corn as
the main component of ethanol has driven a resurgence in farm incomes. However, corn may not be a
sustainable feedstock for ethanol. Corn-based ethanol is a relatively inefficient fuel. The use of corn as a fuel
also reduces the global food supply. Farmers still struggle with in inability to compete in national and
international markets, difficulties with environmental compliance issues, right to farm issues, lack of access to
resources for agricultural innovation and fragmentation of farmland and resulting decreases in economies of
scale (Adelaja, 2005).

Development pressures and lagging profitability are often responsible for farmers removing their land from
production and selling to developers. The aging farm population, lack of intergenerational transfer and high
value of farmland near urban areas are also contributing factors to loss of farmland.

Farms that have or can develop greater resiliency from an ecological, social and economic standpoint, and be
compatible with other land uses should receive priority for preservation and sustainability. Farms should take
advantage of opportunities to supplement farm income through eco-tourism and farm-based recreation. A
diversity of farm sizes, farming methods and farm operators are needed in Michigan in order to respond to
changes in consumer and market demands.

Clearly, the River Raisin watershed has the means to provide for much of its human needs locally. Food and
water are or can be harvested locally. Energy needs are currently met by mostly non-local feed stocks, but that
trend can be slowly reversed with a focus on renewables, including solar, wind, hydroelectric, biogas and
cellulose-derived biofuels. The state of Michigan is looking to set ambitious alternative energy goals - produce
10 percent of our electrical energy from renewable sources by the year 2015 and a full 25 percent by the year
2025.

Energy needs and the threat of global warning are changing business in fundamental ways. Local farms and
farmers, among other local individuals and institutions, can take advantage of this “greening trend” by providing
carbon offsets. Carbon offsetting is the act of mitigating ("offsetting") greenhouse gas emissions. Carbon offsets
generally refer to acts by individuals or companies that are arranged by commercial or not-for-profit carbon-
offset providers. Formal standards and certifications for voluntary carbon offsets are starting to emerge to
facilitate this process.

Farmland Preservation

The Michigan Land Use Leadership Council (MLULC) recommended that the state develop economic strategies
that increase the profitability of farmers, including the encouragement of innovative ventures such as value
added production and processing, direct farm marketing and agricultural tourism expansion, the pursuit of
nonfood, bio-based industries, and the utilization of renewable energy sources, like wind energy (PSC, 2003) and
anaerobic digesters. The MLULC recognized that increasing profitability of farmers will inevitably contribute to
the preservation of farm land.

These strategies will require new business partnerships, new business practices, new markets, new
technologies, new forms of entrepreneurship and new funding mechanisms to make it happen (Adelaja, 2001).
Successful farmers of the future will need to be scientifically versed, with business savvy, and engaged in
creative thinking. Farmers will have to branch into unique markets, such as agro-entertainment, bio-prospecting,
nutraceutical crops, value-added products, service-oriented enterprises, on-farm processing, pick-your-own
operations and creative land-related business ventures. Innovations in farming will also require innovation in
agriculture’s financial support system (Adelaja, 2005).

A wide variety of offset methods are possible. While tree planting was initially a mainstay of carbon offsetting,
renewable energy, energy conservation and methane capture offsets have become popular. The Kyoto Protocol
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has sanctioned offsets as a way for governments and private companies to earn carbon credits which can be
traded on a marketplace. The protocol established the Clean Development Mechanism (CDM), which validates
and measures projects to ensure they produce authentic benefits and are genuinely "additional" activities that
would not otherwise have been undertaken. Organizations that have difficulty meeting their emissions quota
are able to offset by buying CDM-approved Certified Emissions Reductions. The CDM encourages projects that
involve, for example, sustainable power generation, changes in land use, and forestry, although not all trading
countries allow their companies to buy all types of credit. A guide to retail carbon offset firms is included in the
Funding Appendix. For more information also see: http://www.cleanair-coolplanet.org/ .

Anaerobic digestion decomposes manure, food processing waste, or any organic material in a process that
produces biogas consisting of methane, carbon dioxide, and other trace gases. These biogases are utilized to
produce heat, generate electricity, or as natural gas while the remaining materials coming out of the digester
can used as high quality fertilizer, animal bedding, or composted and mixed with other recycled products to
produce green building materials. Currently, Michigan has eight operational digester systems with several more
in the planning phase. In addition to the production of renewable energy, there are many advantages to
anaerobic digestion. Digesters can significantly reduce odor from livestock production, reduce greenhouse gas
emissions, and protect our water resources. The renewable energy produced from 100 dairy cows could be used
to power 15 homes per day.

The Michigan Department of Agriculture (MDA) has enhanced partnerships between the industry, other state
agencies, and universities to explore this technology. In spring 2007, MDA launched an Anaerobic Digester
Operator Certification Program to provide training and support to the operators of these systems. Additionally,
MDA hosted a "Bio-Energy Production through Anaerobic Digester Technology" conference last month to
provide information on the current technology and the real-life experiences of digester technology.

Additionally, MDA partnered with the Michigan Association of Conservation Districts and the Delta Institute to
create the Michigan Conservation and Climate Initiative (MCCI). This project allows farmers and landowners the
ability to earn greenhouse gas emissions credits when they use conservation tillage, plant grasses or trees, or
capture methane with manure digesters. The "carbon credits" earned can then be sold on the Chicago Climate
Exchange, a member-based market comprised of large companies, municipalities, and institutions. The
landowner must sign a contract and commit to maintaining the conservation practices through 2010. As part of
the MCCI, Michigan landowners implemented conservation practices on 36,601 acres sequestering
approximately 27,000 metric tons of carbon dioxide. Depending on the market price, landowners will earn an
additional S2 to $4 per acre just for implementing conservation practices and being good stewards of the land
while saving money on farm energy costs (Michigan Department of Agriculture, See:
http://www.michigan.gov/mda/0,1607,7-125--185322--,00.html).

As noted previously, the resounding stakeholder sentiment is that the watershed should remain fairly rural.
However, there are signs that the ethanol surge may be a misguided effort. There are some efforts at the
national level to look at other biofuel sources, such as sewage, garbage, manure and plant sources other than
corn. Farmers have more options than ever to broaden their revenue streams and create more sustainable
farming options. Options include:

-Agritourism
On-Farm Direct Marketing
Pick-Your-Own Operations
Retail Farm Stands
Extend diversity of local produce/crops
Educational Tourism
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Farm Tours, School Tours
Work Days/Internships
Gardening Classes
Conservation Education
On-Farm Entertainment/Recreation
Hunting and fishing, hiking, camping, Horseback riding, bird watching
Petting zoo, Hayrides, Corn Mazes, Picnic areas
Festivals
Winery Tours
Bed and Breakfast

-Development of renewable energy sources
Anaerobic digester biogas
Solar power, Wind power, Hydroelectric power
Biofuels from sewage, garbage and other plant sources

-Development of new localized markets and products
Direct selling, Farmers Markets
Organic farming
Community Supported Agriculture
Local food processing facilities
Develop/strengthen local food distribution
Promotion of local foods through advertising and education
Cross-promotion with other local businesses/organizations such as restaurants, schools, colleges,
nurseries, homeless shelters, Federal, state and local parks

-Carbon sequestration and carbon credit markets

Native plantings: Buffer strips/CREP program
Utilize carbon offset market for funding local renewable energy products

-155-



River Raisin Watershed Management Plan Chapter 7

7.0 WATERSHED ACTION PLAN

The River Raisin watershed action plan must be driven by a committee of stakeholders committed to
implementation. This committee would logically be an extension of the existing steering committee. This may be
a challenge given that some members may be burned out by the long and arduous process to develop this plan.
Formation of this committee along with a commitment from committee members to push implementation is the
number one priority for initiating this plan. Someone has to “steer the bus”, so to speak.

This plan has identified the River Raisin Watershed Council as the prime non-governmental organization (NGO)
suited to enabling this process. The plan has identified agriculture as the land use most responsible for water
quality impairments and it has identified an unwillingness and/or apathy as the number one challenge facing
stakeholders. Given the potentially large cost for significant improvements in water quality, it is critical to
develop tools that can support cost-effective conservation policy and/or voluntary implementation of watershed
plans focused on water quality (Helmers et al., 2007). Performance modeling of proposed improvements
demonstrates that almost everyone in the watershed must participate to remove impairments and achieve
designated and desired uses.

For planning purposes, the implementation schedule is broken up into four phases: 1) implementation initiation
and additional watershed assessment, 2) demonstration projects, 3) implementation refinement, and 4) broad
application. We have associated time periods with these phases but the demarcation between phases is not
hard and fast. The intent is to help structure the large array of implementation activities. The Action Plan and
implementation schedule are included in Table 7-4 and Table 7-5 at the end of this chapter.

The concept is to begin with assessment and implementation initiation activities and concurrently or following
this phase initiate a varied set of demonstration projects that generate excitement and attract interest and
additional funding. Gaining momentum during this phase will be critical to passing a key implementation
threshold. These demonstration projects include public education and involvement activities, creation of local
planning tools, implementation of innovative agricultural, urban/suburban BMPs, recreation improvements,
conservation and restoration projects, as well as undertaking local economic initiatives. These first two phases
occur roughly during the first five years of the implementation period. This period is followed by an evaluation
of performance metrics and a refinement of activities going forward. This refinement may also include changes
to the performance metrics themselves. Following this phase, a wide dissemination of the results of the
assessment/planning and demonstration projects will be used to more broadly institute improvements
throughout the watershed.

7.1 Phase 1 Tasks: Initiate Implementation and Perform Additional Watershed
Assessment

Along with formation of a stakeholder committee, there are some key tasks that need to happen simultaneously
for addressing the Raisin’s TMDLs: 1) strengthen organizational relationships amongst watershed advocates; 2)
develop and implement prioritized plans for growing existing organizations including the River Raisin Watershed
Council (RRWC), the Lenawee Conservation District (LCD), the River Raisin Institute (RRI), and primary,
secondary, and post-secondary schools, among other deserving organizations in the watershed; and 3) finish the
primary characterization of the watershed needed to refine the targeting of problems and solutions. These
priorities make up the first phase of implementation, referred to as the assessment and implementation
initiation phase.
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Additional watershed assessment activities include: a) road crossing inventory; b) aquatic habitat and
geomorphic stability inventory, c) targeted E. coli sampling, and d) targeted nitrate sampling. Secondary
inventories include a large woody debris jam inventory, an aerial photography/Geographical Information System
(GIS)-based inventory of existing riparian habitat as well as additional fish tissue studies of mercury, PCBs and
dioxins.

7.1.1 Phase 1 Task 1: Create Implementation Committee

To borrow a phrase from the former Bush administration, implementation must be led by a “coalition of the
willing”: those who have a stake in the results and a desire to see those results through. This committee should
at least be made up of like-minded groups already active in the watershed. This group includes the RRWC, the
LCD and NRCS, the RRI, the Washtenaw, Monroe and Lenawee County Drain Commissioners, the Michigan
Department of Environmental Quality, The Nature Conservancy and other land conservancies, the Stewardship
Network, the cities of Adrian and Monroe, the villages of Saline, Clinton, Manchester and Blissfield, Monroe
schools, among others. We hope and anticipate that as projects get implemented in the watershed, momentum
will accrue, and the committee and its mission will grow.

7.1.2 Phase 1 Task 2 — Build Organizational Capacity

Working under the presumption that the RRWC is uniquely positioned to act as the central advocate for
improving conditions and achieving designated uses in the watershed, adequate resources and staff are not
currently available to the RRWC to fulfill this role. In order for plan implementation to be successful, the RRWC
will have to continue to build internal capacity, while building new relationships and partnerships and
strengthening existing ones. In a watershed like the Raisin River, with a relatively sparse population and limited
resources, building and strengthening relationships will help achieve compatible goals more efficiently and more
effectively too. Rather than compete for limited funding sources, the RRWC should focus on facilitation of
parallel efforts, linking like-minded organizations together to increase the likelihood of securing funding and
building capacity to undertake projects. The RRWC should also make more of an effort to support inter-related
community economic goals.

RRWC growth will require board and staff to help with development support, programming, public education
and involvement, and technical capacity. Internal development of staff and board members could be facilitated
with annual retreats and workshops. Program development should also include volunteer
education/training/development and recognition programs.

7.1.3 Phase 1 Task 3: Watershed Assessment

Proposed watershed assessment activities include efforts that were either identified by past watershed work or
by this project. While this chapter summarizes activities that are recommended for on-going monitoring of plan
implementation success, these activities are covered in more detail in Chapter 8. Inventorying and monitoring
activities include more spatially and temporally detailed E. coli sampling, a road crossing survey that includes
geomorphic stability and habitat evaluations of at least 10% of the length of the main channel and main
tributaries, and initiation of a Large Woody Debris (LWD) monitoring program. Additional water quality and fish
tissue monitoring should also be performed both for mercury, PCBs and dioxins.

A watershed-wide prioritized inventory of natural, agricultural and culturally significant resources and a
preservation strategy should be developed. The preservation strategy can be linked to recreation improvements
by way of greenways and parkland, among other linkages. This process has already begun in the upper
watershed, driven in large part by The Nature Conservancy conservation and restoration plans and by the
application of a Geographical Information System (GIS) Decision Support System (DSS) created by the University
of Michigan School of Natural Resources and the Environment (refer to Section 7.4 below). The inventory of
these features could be driven locally, but the effort would reap economies of scale if conducted on a regional
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basis. One model for evaluating natural features in a cost effective manner comes from the Huron River
Watershed Council’s Bioreserve program. See: http://www.hrwc.org/text/bioreserve.htm for more information.

A critical improvement priority is the preservation, conservation and creation of riparian buffers. When we use
the term buffers, we are referring to non-mowed/un-cleared areas of herbaceous and woody plants. along as
many open water bodies, lakes, streams, rivers, drains and swales, as possible. An excellent model for a mixed
woody and herbaceous species buffer - a mixed species buffer — has been well-studied and documented by lowa
State University (see the Riparian Buffer Appendix for more information). We believe the most cost-effective
use of funding for creating and preserving critical riparian areas should be prioritized based on a watershed-wide
inventory of riparian cover. This inventory should be done via a spatially-detailed analysis that includes
evaluation of erodibility and aerial photography. This analysis should be conducted first in the top priority water
quality subwatersheds, the South Branch of the River Raisin and Black Creek, and the priority conservation
watersheds of Goose Creek, Iron Creek and the upper River Raisin and then extended to the secondary priority
water quality subwatersheds: Lower River Raisin, Macon Creek, Evans Creek, Saline River, and Little River Raisin.

Woody debris provides valuable habitat along creeks and rivers. Woody debris management allows for
protection of this habitat while reducing the potential for flooding and streambank erosion. A program for
managing this debris can be started by communities or counties and distributed among parties. For instance, we
recommend the RRWC develop its own inventory program and help communities, organizations and individuals
find additional information on woody debris management. An example guide for identifying and categorizing
woody debris for removal or partial removal along with removal and re-use techniques can be found in the
Large Woody Debris Appendix of this plan.

7.2 Phase 2: Demonstration Projects

Over the first five years of implementation, along with the effort to foster and build organizational strength and
partnerships, key projects — installation of agricultural/urban/suburban BMPs, planning efforts, public
involvement and education activities, new conservation/restoration and economic development initiatives,
along with the creation of new or enhanced recreational opportunities should serve to energize and
demonstrate the power of this organized effort. Each new project will be an opportunity for education and
promotion of the goals and objectives of this plan.

7.2.1 Achieve Nitrate TMDL and Reduce Dissolved Reactive Phosphorus Loads

There is a significant set of existing institutions for agricultural land management. The most notable and
influential include the US Department of Agriculture, the Michigan Department of Agriculture, the Michigan
Department of Environmental Quality, the Natural Resources Conservation Service, the county Conservation
Districts and, to some extent, the county Drain Commissioners. These institutions have been helping manage
agriculture and agricultural impacts for many years. However, as the evaluation of existing conditions has
shown, water quality in the Raisin is not improving and to a significant extent, agriculture is the culprit.

Implementation of this plan must include coordination and action by, for and through these institutions. It
clearly cannot be about ‘business as usual’. Although there have been some very effective pilot programs
implemented in the River Raisin, such as the Wolf Creek project, we would suggest a set of demonstration
projects to both pilot appropriate management ideas and help spread the word about these ideas and
technologies.

This effort will have to be driven by the local conservation districts and the Natural Resources Conservation
Service, the Farm Service Agency, the Michigan Department of Agriculture, with assistance from Michigan State
University, Farm Bureaus as well as non-governmental organizations (NGOs) that are trying to re-structure the
business of agriculture in Michigan, such as the Food System Economic Partnership (FSEP).
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The key demonstration project for the Raisin is the performance-based, environmental farm control pilot
program based on the Performance-Based Environmental Policies for Agriculture (PEPA). Although as noted,
there may be some resistance to the notion of performance metrics, the idea is to put more control in the hands
of the farmer. In the work done by the coalition led by the University of Vermont, initial indications are that both
higher levels of environmental control and better economic outcomes are achieveable.

Recommended agricultural demonstration programs include, in order or priority:
1. Performance-based environmental control program for nutrients and pathogen control

2. Set-up a system to front-end load money for new precision agricultural equipment and
in return, require conservation practices. This equipment should include GPS units and
GPS-activated spray shut-off, in-ground water and nutrient sensors, and side-dress
applications, including manure spreaders

3. Provide demonstration plots via the NRCS Center for Excellence for new equipment for
dealing with nutrients, and large animal farm waste

4. On-farm treatment of dairy manure for water reuse and anaerobic digesters for
generating electricity.

5. Implement pilot drain tile and swale management systems, including water level control
structures, two-stage ditches and constructed wetlands.

7.2.2 Lift Pathogen Impairments

The demonstration projects for lifting the pathogen impairments include projects recommended to lift the
nitrate TMDL, as well as development of a Lenawee County illicit discharge elimination program like Monroe
County has done. In addition, the recommended follow-up E.coli sampling should be conducted for the TMDLs
on the Saline River, Lenawee County Drain #70 and on the River Raisin downstream from the Adrian WWTP.

7.2.3 Sediment, Total Phosphorus (TP), and Hydrologic Variability

The prioritization of sources identified conversion of natural land cover, impoundments, farm storm water and
drain tile management as priorities for managing sediment, total phosphorus and hydrologic variability.
However, the management actions and recommended demonstration projects for these priorities are identified
in Sections 7.2.6 (Conservation/Restoration), 7.2.4 (Remove/Reduce BCCs), 7.2.1 (Nitrate TMDL) and will not be
repeated here. The bulk of the recommended demonstration activities include storm water management
activities. Also, included is the initiation of a LWD pilot program in the reach of the mainstem downstream from
Adrian to the Lenawee County line.

The recommended storm water management paradigm for the entire watershed is Low Impact Development
(LID), a practice of mimicking pre-development hydrology and typically exchanging large, centralized detention
ponds for small, decentralized green, vegetated BMPs. This management paradigm is just starting to catch on in
Michigan. River Raisin stakeholders can help drive implementation by encouraging LID implementation through
key demonstration projects. We would suggest the following set of projects to help drive LID application and
recognition. This program of LID, in slightly altered form to account for poorly draining areas, can work in the old
lake plain area of the Raisin. For instance, native Michigan plants, can improve infiltration and increase
evapotranspiration everywhere in Michigan, even on tight soils.
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1.

Rain garden Initiative — With the help of an external funding source, such as Clean Water Act
319 funding for non-point source pollution control, a watershed wide rain garden program
should be initiated. A program like this has been started in Toledo, as part of an initiative by the
Maumee RAP, funded in part by a grant from the Joyce Foundation (See:
http://www.raingardeninitiative.org/ ). A technical steering committee, made up of project
partners such as the River Raisin Watershed Council, the River Raisin Institute, the NRCS, CDs,
etc. should be formed to develop the program. A target acreage or number of rain gardens
could be established and partial funding and technical support offered by the committee to
homeowners and businesses in the watershed. Urbanized areas, such as Adrian, Monroe or
Saline, are all priorities for this initiative.

LID Outreach - This same committee could establish an LID outreach program to deliver the LID
“messsage” to local businesses, developers, contractors, engineers, architects, landscape
architects, local governments, organizations such as churches, schools and universities and so
on. The objectives of the committee would be to help initiate at least one new, large scale, LID
development — large here meaning a built area of at least five to ten acres and one large scale
LID BMP retrofit project in an urban/suburban area that mitigates at least five acres of existing
development — residential or commercial.

LWD Management Plan Pilot — This project should start with an inventory of large woody debris
jams on the reach between Adrian and the Lenawee County line. This is the area that anecdotal
evidence suggests as the most acute problem with LWD. This inventory would characterize jams
as either inconsequential, providing habitat or requiring partial or complete removal.

We think that three of the most important demonstration projects for the watershed would be to develop
ordinances and standards that deal with development and post-development storm water control. This
recommendation may best be adopted earliest by the more progressive communities in the watershed. The
objective of the planning demonstration projects would be for at least two communities and/or county in the
watershed to adopt:

1. Aset of site design and road standards that minimizes natural system impacts and impervious
surfaces;

A riparian buffer ordinance that creates reasonable river and stream setbacks (at least 50-ft) and
minimizes channel crossings. A 50-ft buffer has value and a 100-ft buffer is a better minimum for
water quality management.

A low-impact development (LID) stormwater ordinance that focuses on decentralizing storm water

BMPs and mimicking pre-development hydrology.

7.2.4 Remove/Reduce Bioaccumulative Chemicals of Concern

The first priority for the Raisin AOC is to lift the habitat and population impairments. During the demonstration
period of plan implementation, the five projects recommended in the delisting targets document, should be
completed. These include:

ke wne

North River Raisin Wetland Enhancements

Sterling Island Improvements

City of Monroe Low Head Dam Removals and fish ladder improvements at the Waterloo Dam
River Raisin Habitat Evaluation

Remove and restore the five remaining PCB hot spots on the River Raisin
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7.2.5 Public Involvement and Education

We have identified four demonstration candidates with strong public involvement and education components.
We have also identified these projects because they have the potential to capture public imagination and
generate excitement about the Raisin and future outcomes. These four projects are:

Annual River Raisin Watershed Conference
Connecting Schools to the Great Lakes Program
River Raisin Watershed History Guide

River Raisin Film Festival

PwNPE

Annual River Raisin Watershed Conference

Another forum is needed to help bridge the individual and somewhat disparate efforts for understanding and
improving conditions in the watershed. This could be a forum where everyone — students, researchers,
practitioners, Federal, State, County, and community representatives, businesses, farmers, and others could use
to trade and solicit information, pose new approaches to old problems and trumpet successes. The conference
could include poster sessions, technical presentations, and a trade show, with the Film festival screening
planned as part of the conference.

Connecting Schools to the Great Lakes

The guiding theme of the proposed work is building relationships that infuse a shared sense of responsibility and
shared opportunities for improving the health of the Great Lakes. This program proposes to strengthen
relationships between children and the land by involving students, grades 7-12 in an active, problem-solving
process, and investigating real environmental problems in their own community as part of classroom-based
education. Relationships between schools and local organizations are integral to integrating these opportunities
into formal education content and to inspiring a culture of environmental stewardship in southeastern
Michigan. The objectives of this program include:

1. Increase opportunities to engage rural and small town children in southeast Michigan in real world
learning opportunities that generate local knowledge and local solutions to issues impacting the health
of the Great Lakes

2. Build enduring partnerships between schools and local conservation groups, business, and
governmental agencies that increase local capacity for maintaining and advancing opportunities for
school-community collaboration in environmental stewardship

3. Inspire support of school administrators, teachers and the broader communlty for mtegratlng local
environmental stewardship into formal classes ) ' -

River Raisin Film Festival

The Third Annual Millers Creek Film Festival recently attracted over
300 people to the screening of the amateur video entries at the
Michigan Theater in Ann Arbor. Entries on the human connection
to the Huron River or any one of its creeks or lakes were solicited
from individuals of all ages. Films are separated between five
minute and 30-second public service announcement entries. The

RS - . Winning 30-second Public Service
best entries in school age children and adult categories won  Announcement in the 2007 Millers Creek Film

donated prizes that included cash, canoes, kayaks and more. This Festival
festival has become a source of annual creative excitement about
the river and visual arts.

-161-



River Raisin Watershed Management Plan Chapter 7

River Raisin History Guide

The River Raisin watershed has a rich history that is treasured by many residents. A history guide, written from
the perspective of human occupation, use, consumption and stewardship creates a wonderful opportunity for
putting the present watershed condition into perspective and setting up the challenges we face today. This
guide could integrate the human cultural elements with the natural history of place. The Raisin, particularly from
the perspective of fluvial geomorphology, tells a story of clearcutting, draining, damming, dredging and
industrial use. The largely silent history of Native American occupation in the Raisin still remains to be told for
non-Native Americans. If it were not for the absence of legislation in the state of Michigan to protect
archeological sites, these valuable locations could be identified and protected.

7.2.6 Conservation/Restoration

A number of conservation/restoration initiatives are currently underway in the River Raisin. These initiatives and
new ones to come, need technical, labor and funding support. This plan should help facilitate accomplishing the
creation of new conservation and restoration opportunities throughout the watershed. New and on-going
demonstration efforts include:

1. Form a committee to submit Natural Rivers designation request for upper Raisin, encompassing all or
part of the reach from Brooklyn to Ives Road Fen.

2. Initiate a program, in conjunction with the MDNR, TNC, RVLT, the Washtenaw Land Trust, Jackson,
Hillsdale, Washtenaw, and Lenawee counties, the Villages of Manchester, Tecumseh, Brooklyn and
Clinton to conserve and restore uplands and wetlands to connect a landscape of 15,000 — 20,000 acres
between the Iron Creek headwaters and Sharonville State Game Area (see Figure 6-4). Refer to Bennett
et al,, (2006) in the UM Report Appendix for recommendations on high priority and medium priority
sites (for reference: Patch numbers 26 (highest priority), 122, 166, 106, 98, 502, and 166 (medium
priority).

3. Restore at least 1,000 acres of wetland area in lower River Raisin in the subwatersheds with the highest
proportion of wetland loss — Macon Creek, Little River Raisin, Lower River Raisin and Black Creek (see
Figure 6-5).

4. |Initiate bank stabilization/stream restoration projects based on road inventory, geomorphic assessment
and previously identified sites.

7.2.7 Recreation

Demonstration projects for recreation improvements in the River Raisin include:

1. Lake Erie Access Project - Create access/greenway between the River Raisin battlefield site and the
Sterling State Park and the US Fish and Wildlife Service International Wildlife Refuge. The River Raisin
battlefield site is currently the object of a National Park Service to potentially create a new national park
at and around the site. The Monroe County Historical Society has created a special committee to draft a
nomination to recognize the battlefield site as a national historic monument.

2. Develop at least two new boat/canoe access sites

3. Initiate creation of at least one new park in the upper watershed (above Adrian) and one new park in
the lower watershed.
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4. |Initiate creation of at least one new greenway in the watershed. Three priority locations are 1) along the
mainstem in Saline; 2) along the mainstem between Adrian, Tecumseh and Clinton Township and 3)
along the mainstem between Sharonville Game Reserve and the Village of Manchester

5. Create a River Raisin fishing guide. The Clinton River Watershed Council recently completed a series of
fishing maps. See www.crwc.org for more information.

7.3 Phases 3 and 4: Interim Evaluation and Widespread Implementation

The intent of the demonstration period is to develop a set of partnerships and initiatives that lay the
groundwork for long-term, effective implementation. The problems plaguing the River Raisin have been on-
going for decades. Past efforts to remediate watershed problems have met with limited success. More diverse
partnerships are likely necessary to break out of the apparent stasis. Where resources are appropriated from the
same funding sources, rather than from completely new sources of funding, the net effect may simply be a
renaming of existing institutions, rather than the creation of new ones. When collaborative natural resource
management programs simply remodel existing programs, they can be construed as merely symbolic policies
(Bidwell and Ryan, 2006). The Raisin needs some new approaches to re-establishing designated and desired uses
and the groundwork to accomplish a sound, sustainable approach will take some time and momentum to
achieve.

The interim evaluation is based on achieving these demonstration and planning activities within five years of
acceptance of this plan by MDEQ and USEPA (See Chapter 8 for details). While there is a water quality
monitoring component of the interim evaluation phase, except for achieving localized improvements we do not
expect deep, widespread water quality improvements over this period. What we hope to achieve over this
period is a broader, deeper, better funded stakeholder team with a message that is beginning to resonate with
watershed residents.

7.4 Anticipated Water Quality Improvements

The projection of possible water quality improvements was done with SWAT and literature references. SWAT
was used to analyze the possible benefits of a series of Agricultural Best Management Practices (BMPs).
Unfortunately, SWAT has a limited repertoire of possible agricultural BMPs. In particular, the SWAT simulations
showed that the model cannot simulate such things as constructed wetlands or two stage ditches. The literature
demonstrates clearly that these kinds of BMPs are useful for managing dissolved constituents that riparian
buffers often miss, such as nitrate and DRP.

In terms of context, we also need to touch on the issue of recommended but “un-quantifiable” watershed
activities. These include such things as education activities not directly related to improvements, such as local
ecology classes and recreational activities like new canoe liveries or launches and greenways. We have and
continue to contend that while the benefits of these activities are nearly impossible to quantify, their
implementation is critical to the success of this plan. Improvements to this watershed are not going to come
without the concerted effort of watershed residents. Yet it still seems that a large number of these residents are
going to have to be educated or shown the value of directing resources towards watershed improvement.

For direct water quality improvements that are quantifiable with SWAT, the most effective BMPs are riparian
buffers and streambank stabilization. These BMPs can be effective throughout the watershed. Riparian buffers
are also likely to be the most cost-effective agricultural BMP for solids and solids-associated pollutants. Drain tile
management, two stage ditches and constructed wetlands are the most cost-effective means of control (beyond
managing the source) for dissolved constituents like nitrate and DRP.
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For any new development (which will likely result from the conversion of farm land), the most effective class of
BMPs are Low Impact Development (LID) techniques. LID performance goals are to match pre- and post-
development peak and total flows. These goals reduce hydraulic variability and tend to emphasize infiltration
BMPs that are also highly effective for water quality improvements. We believe other critical improvements are
possible by identifying and repairing failing septic systems, installing, operating and maintaining new on site
wastewater management systems as well as upgrading and installing, maintaining and operating well-running
private community wastewater systems.

7.4.1 SWAT Model Results

For the SWAT model it was assumed that the amount of existing agricultural land is currently at its peak
coverage in the watershed. While we have repeatedly echoed the sentiment of watershed residents that farm
land needs to stay farm land, the reality is, it is highly unlikely that all the land currently in agricultural
production will remain in production twenty years from now. It is much more likely that some land currently in
production will become residential land during the next twenty years.

The SWAT model has the capacity to quantify the benefit of implementing particular BMPs. However, the SWAT
model is not capable of estimating pollutant load reductions for an infinite number of practices. It is possible to
model the following BMPs with SWAT:

Tillage operations

Tile drain management

Fertilizer application reduction
Installing filter strips at edge of field
Cover crop management

The capabilities of each of these BMPs are discussed below. It is important to note that several additional BMPs
are proposed for the River Raisin watershed that cannot be quantitatively modeled within the SWAT model.
These BMPs are discussed in other sections of the Watershed Management Plan.

Tillage Operations. The model parameters for tillage operations are tillage depth and mixing efficiency (fraction
of nutrients on the soil surface that are mixed uniformly throughout the tillage depth). The three tillage options
that were modeled include:

Method Depth Mixing Efficiency
Conservation 100 mm 25%
Field Cultivator 100 mm 30%
Deep Ripper 350 mm 25%

There is not a significant difference between the conservation tillage and field cultivator. The deep ripper also
has a similar mixing efficiency, just to a deeper depth. From the model’s perspective, there is very little
difference between these types of tillage operations. Conservation tillage was not used in the calibration model.
Therefore, the only tillage operation that was run in the model was a “no till” scenario. This scenario was
modeled in the South Branch, Black, Evans, and Lower River Raisin subwatersheds. The model showed only a
modest reduction in the sediment yield for the “no till” scenario. This does not necessarily mean that tillage
operations are not an effective BMP, just that quantifying a noticeable change is beyond the resolution of the
model as currently calibrated. The model is also not sensitive to the combination of no-till with fertilizer or
manure applications so the suggestion that nutrients may build up in the surface layers and be more susceptible
to rainfall and runoff could not be tested. The NCWQR has hypothesized this may be one of the causes of rising
DRP in western Lake Erie’s major tributaries.
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Tile Drain Management. Tile drain management was applied to poorly drained soil types (C/D and D hydrologic
groups) in agricultural and range lands in the calibration model. The depth to subsurface drain was set at 800
mm and the time to drain soil to field capacity was set at 24 hours. An alternative tile drain scenario with the
time to drain increased to 72 hours was modeled for the South Branch, Black, and Lower River Raisin
subwatersheds. Theoretically, the longer residence time of the water in the soil profile would allow for more
plant uptake of nitrogen and phosphorus; however, the model was not sensitive to tile drain time. Again, this
does not mean this may not be an effective strategy for treating nitrate, but rather that SWAT cannot resolve
this question.

Fertilizer Application Reduction. The fertilizer application was reduced by 50% for the South Branch, Black,
Evans, and Lower River Raisin subwatersheds in order to determine how effective this BMP would be. The
fertilizer application in the calibration model includes two fertilizer applications (anhydrous ammonia and 10-34-
00) for the corn crop, one (13-13-13) for the winter wheat, and none for the soybeans. Additionally, in
subwatersheds with corn silage production, there is manure application. The results show approximately a 50%
reduction in total phosphorus concentration, but a slight little to no reduction in all speciation of nitrogen
(organic nitrogen, nitrate, nitrite, and ammonia). We speculate that the crop growth is phosphorus limited and
the reduction in phosphorus results in an excess of nitrogen. After discussion with MDEQ, it was determined
that the best approach for fertilizer application reduction is to work with the farmers to complete soil tests and
talk with them about how they are applying nitrogen.

Filter Strip Implementation. Filter strips were not used in the calibration model. To determine the maximum
benefit of implementing filter strips in the watershed, a simulation was done with 100 foot wide edge of field
buffers in all of the subwatersheds. This results in a significant decrease in total suspended solids, total
phosphorus, and nitrate concentrations.

Cover Crop Management. The crop rotation in the calibration model was corn, soybean, wheat every other
year. However, no cover crops were included between the harvest crops. A scenario was simulated so that there
was always either a cover crop or a harvest crop for the highest priority subwatersheds (South Branch, Black,
Evans and Lower River Raisin). These simulations resulted in large reductions in both total phosphorus and
nitrate concentrations, with minor reductions in total suspended solids.

Results Summary

The above BMPs were modeled in the SWAT model to estimate the pollutant load reductions for sediment (TSS),
total phosphorus, and nitrate. The Evans Creek subwatershed was used to perform a sensitivity study to
determine the potential benefit that could result from the various BMPs. The results for the Evans Creek
subwatershed are summarized in Table 7-1.

Table 7-1 Summary of Sensitivity Models for Evans Creek

Scenario TSS (metric | Total Phosphorus (kg | Nitrate
tones/ha) | P/ha) (kg N/ha)
Calibration model 2.816 0.072 0.013
No tillage operations 2.563 0.101 0.014
Tile drain management 2.816 0.072 0.013
Fertilizer application reduction by 50% 3.209 0.023 0.013
Cover crop management 1.060 0.009 0.014
100 ft wide filter strip 0.065 0.002 0.002
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These model results indicate that the primary BMPs to implement in the River Raisin watershed are filter strips,
cover crops, and fertilizer reduction. Therefore, these BMPs were simulated in other subwatersheds. Additional
simulations were run with the following BMPs in the associated subwatersheds:

Table 7-2 Summary of BMPs in Each Subwatershed

Subwatershed No Till Fertilizer Cover Crop Filter Strip
Reduction Management

Black Creek X X X X
Evans Creek X X X X
Goose Creek
Iron Creek
Little River Raisin
Lower River X X X X
Raisin
Macon Creek X
Saline River X
South Branch X X X X
River Raisin
Upper River
Raisin

SWAT was used as a tool to predict whether or not the target water quality levels could be met on an average
annual basis by implementation of vegetative buffers at the edge of fields within the high priority
subwatersheds of the River Raisin (Black Creek, Evans Creek, Lower River Raisin, Macon Creek, Saline River, and
South Branch River Raisin) and cover crop management in the Lower River Raisin, South Branch River Raisin, and
Black Creek. The prioritization of the subwatersheds is discussed in detail in Chapter 5. The results are
summarized in the sediment, total phosphorus, and nitrate figures below (see Figures 7-1 to Figure 7-3) and
indicate that indeed the widespread implementation of 100 foot wide filter strips and cover crop management
throughout the River Raisin will result in meeting the numeric water quality targets.

Additionally, water quality improvements can be achieved through use of other BMPs including proper
fertilizer/manure application timing and constructed wetlands. In southern Minnesota, annual nitrate loss from
tile drainages were reduced by an average of 36% when farmers switched from fall to spring application (Dinnes
et al.,, 2002). Constructed wetlands have also been shown to remove nitrate through assimilation and
denitrification. In a study of three lllinois wetlands, the ratio of denitrification capacity to mean nitrate load
ranged from 19% to 59%, with an average of 33% (Dinnes et al., 2002).

The following files are included in the Water Quality Appendix:
e Model set up description

e Calibration report

e Output file summaries

e Output file guidance from SWAT manual

e Output by HRU (on CD)
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Table 7-3 Summary of SWAT Model Results at Outlet of River Raisin Watershed

BMP Scenario Total Total Nitrate
Suspended | Phosphorus (mg/L)
Sediment | (mg/L)
(mg/L)
Annual Average Target Concentration 40 0.075-0.10 1.8
Calibration Model 52 0.206 4.282
No Till 51 0.231 4.295
Fertilizer Reduction, 50% 53 0.129 3.535
Cover Crop Management 44 0.090 2.583
100’ Filter Strip 24 0.069 0.986
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NO3 in surface runoff (kg N/ha).
Nitrate transported by the surface runoff into the reach

Figure 7-1 SWAT Model Nitrate Yield Results
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Legend
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Figure 7-2 SWAT Model Phosphorus Yield Results
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Figure 7-3 SWAT Model Sediment Yield Results
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7.5 Estimated Costs and Schedule

The Action Plan, including estimated costs can be found in Table 7-4 below. The schedule is delineated in Table
7-5 below.
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Table 7-4 River Raisin Watershed Action Plan
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communities & counties
5|Action Plan Refinement v RRWO, R.RI' MDEQ,_IocaI 100 hours NA 3 months MDEQ
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Inventories / Data Collection and Analysis
RRWC/RRIWatershed 2011 - 3 months: Pricrity: S. Branch, Black,
Implement additional E.coli sampling and source characterization v v schools, colleges & $25,000 $25.000 / Assessment once every 5 ye élrs Saline Lower RR, Evans, MDEQ
universities & others con
RRWC/RRI/Watershed
Implement road crossing & rapid geomorphic assessment v v schools, colleges & $15,000 Mainstem, main tributaries MDEQ, MDNR, St. Joe River
universities & others
Priority: 8. Branch RR,
Identify and prioritize areas for new and/or improved riparian buffers v NRCS/CD/MSU $75,000 2010|Macon, Black, Saline & Lower [NRCS, MSU
ER
Conduct Natural Features Inventories v | v | v liocal governments, UM $3,000 per site 2010-2012 Eg:’ Tty: Upper RR, Goose, |k
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: Priority: Upper RR, Goose, < Er
v v 5
10|Implement Large Woody Debris Inventory schools, colleges & $15,000 $5,000 2010-2011 Iron. Lower RR. Saline County Drain Commissions
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: i W " : MDNR, county drain s i . ; Miller Road Lenawee County
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12|Change intake structures or mitigate for impingement and entrainment . Detroit Edison Monroe Power |, depends on EPA Detroit Edison Monroe Power MDNR, USEWS
of fish and fish eggs Plant Plant
; s county and local : County Road and Drain
v -
13|Develop GIS for Road Drainage Facilities govemments, UM $100/hr for GIS $100/hr for GIS watershed-wide Commissions, WCDC, MDOT
Establish and maintain GIS database to assist hydraulic, hydrologic, and MDEQ. MiCORPS,
v 'd v
14 water quality modeling county and local governments |$100/hr for GIS $100/hr for GIS Kalamazoo River
Construct and monitor strategic, innovative BMPs, including permeable WCRC, local governments, $100,000 permeable
15 |pavements and vegetated roofs, and develop or refine standards v v private owners, commercial  [$12-524 for vegetated roof ave;nent 3 Years All SEMCOG, MI LID Manual
accordingly retailers P
16|Conduct Frog and Toad Survey v | v local governments $2,000 + volunteer time Annual ggzgte" Mppee i, lrdn, MDNR, MNFI, consultants
17|Study effects of pest species and invasive species, and develop v MDNR 5 MDNR, APHIS, TNC,
biclogically prudent and economically feasible methods of control - consultants
18|Inventory invasive and non-native species in riparian areas v TNC, local governments $100 - $500 / acre periodic, every 3-5 years watershed-wide MDNR, TNC, consultants
1 Study locations and identify properties to serve as overflow and v i county drain commissions, County Drain Commissions
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20 Createl state/federal water quality (Nitrogen/bacteria) Advisory o 7 v v $12.000 $5.000 Maryland SWQAC
Committee(s)
. ) ) MDA, NRCS, CDs, MSU-E, Priority: South Branch RR, MDA, NRCS, Lenawee
v v v
21|Precision Agriculture Demonstration Program Ag Advisory Comm. $500,000 $100,000 5 Years Black Creek County Center for Excellence
292 Renewable energy Farm Demonstration projects (wind, solar, etc.) & 2 v MDA, NRCS. CDs, MSU-E. $250.000 $100.000 5 Years MDA, NRCS, Lenawee
carbon offsets useage Ag Advisory Comm. County Center for Excellence
23 Proylde demonstration pIDt; for new technology for dealing with v v v MDA, NRCS. CDs, MSU-E, $500.000 $100.000 5 Years Priority: South Branch RR, MDA, NRCS, Lenawee
nutrients and large farm animal waste Ag Advisory Comm. Black Creek County Center for Excellence
” : MDA, NRCS, CDs, MSU-E, Priarity: South Branch RR, MDA, NRCS, Lenawee
- v v v
24|0n-farm treatment of dairy waste demonstration Ag Advisory Comm. $250,000 $100,000 5 Years Black Creek County Genter for Excellence
25|Wetland restoration/creation for water quality control v v v v MDA, NRCS' S0 MES $250,000 $100,000 5 Years MDNR
Ag Advisory Comm.
" Priority: South Branch RR,
26 |Performance- Based Environmental Control Pilot Project v v v v MDA, NRCS' CDs, MSU-E, SEDU'GQGM |ncI1._|des up-front 3Years Black Creek, Evans Creek, PEPA - Univ. of Vermont
Ag Advisory Comm. costs and incentive payments
Lower RR
27|Vocational training - continue/expand existing apprentice programs v ¥ v ¥ T;:aﬁ?ﬁciﬂf& IMSU'E' ? On-going E[::;(“Ei::“‘ BranchRR.  \wepc, Lenawee 1D
; : MDA, NRCS, CDs, MSU-E, y Priority: South Branch RR, NRCS, MDA, Conservation
v v v : -
28|Increase use of filter strips Ag Advisory Comin. $200 per acre $4 per acre annually On-going Black Creek Districts
e : NRCS/County Conservation |$1.50 per linear foot ; Priority: South Branch RR, NRCS, MDA, Conservation
v v v v -
29|Limit livestock direct access to streams Districts (exclusion fencing) On-going Black Creek Districts
; . NRCS/County Conservation : Priority: South Branch RR, NRCS, MDA, Conservation
v v v ? -
30|Promote rotaional grazing Districts " On-going Bk Gk Districts
31lincrease use of In-field buffers v v W, NBCISICounty Conservation $200 per acre On-going Priority: South Branch RR, NBC_S. MDA, Conservation
Districts Black Creek Districts
32|Increase Riparian buffer utilization v v v v NBCISfCounty Conservation $350 per acre On-going Priority: South Branch RR, NBC_S, MDA, Conservation
Districts Black Creek Districts
33|Promote more fertilizer and pesticide source control v NBCISICmmty Conservation $10,000 $5,000 On-going Priarity: South Branch RR, N.RC.S' MDA Conservalion
Districts Black Creek Districts
: NRCS/County Conservation : Priority: South Branch RR, NRCS, MDA, Conservation
S Cover chopping v ¥ Districts 170 per acrs On-going Black Creek Districts
; Priority: South Branch RR, .
35|Drain tile management v v v NRCS/County Conservation |, $15 per tiled acre On-going Black Creek: Fakdkame and NRCS, MDA, Conservation
Districts R g Districts
Klager Drain, trib of Saline
) . . . NRCS/County Conservation . . . Priority: South Branch RR, County Drain Commissions,
v v v i &
36 |Service to inspect tiles, recommend improvements Districts $100- $300 per inspection On-going Black Creek NRCS. MDA
; . NRCS/County Conservation : Priority: South Branch RR, County Drain Commissions,
v v v -
37 |Map or record of where tiles are installed Districts 510,000 5100/hr to create GIS map On-going Black Creek NRCS. MDA
e . . ' ) NRCS/County Conservation ] Priority: South Branch RR, County Drain Commissions,
v v v -
38|Local jurisdictions implement tile permit and inspection program Districts $15,000 enforcement On-going Black Creek NRCS. MDA
19 Rempve or plug tiles that_are no lenger needed for land drainage as v v v NBC_SICounty Conservation On-going Priority: South Branch RR. NRCS. MDA
land is removed from agricultural use Districts Black Creek
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Encourage participation in NRCS and local Soil Conservation District NRCS/County Conservation . Priority: South Branch RR, . 42
; ) v v v v v e i
il incentive programs Districts On:geing Black Creek NRGE, Conseraion:District
41 Manure management (CAFOs, other livestock operations, horse, cow, v . v v v NBC_SICounty Conservation Ve On-going Priority. South Branch RR, NRCS, MDA
sheep) Districts Black Creek
; R e
42|corective actions at CAEOs v v v MDEQ. NR_CSH:_oupty varies depending on extent of On-going South Branch RR, Black MDEQ. NRCS
Conservation Districts problems Creek
Sewage Mangement
43|Develop County-wide lllicit Discharge Elimination Program v v v Lenawee County $300,000 3 Years 2010-2013 g?:;i Branch RR, Black Monroe County
. ] ; . P Implementation Committee
Private On-Site/WWTP Ordinance (special assessment district?) i 2 . . See Wash. Cty proposed On
ik v v v : g
44 Maintain GIS Maps help disseminate, local $5,000 to $10,000 enforcement On-going All, as appropriate Site rules
governments
Assistance with failed onsite septic - programs throughout the v v v - Priority: South Branch RR, County Drain Commissions,
45 watershed County Heailth Depts $10.000 On-going Lower RR. Saline MOWRA
s . . local governments, Lenawee ) Priority: South Branch RR, SEMCOG, Ml Land Use
46 (Adopt lllicit Discharge Ordinance and include enforcement language v i v County $5,000 to $10.000 enforcement On-going Black Creek, Lower RR Institute
47 |Adopt Pet Waste Ordinanace v v v v local governments $2‘9°“ to $5,000 per enforcement On-going Priority: South .Bram:h RR. SEMCOG‘ M| Land Use
ordinance Lower RR, Saline Institute
48|Establish dog parks with appropriate BMPs v v v v v |county and local governments |$2,000 to $5,000 per dog park |$1,000 per dog park On-going EQ&:?%SR"‘Q';"?;”C"' RR.  |HrRwe
49 Lobby for increased funding for advanced wastewater treatment v v W, W, RRWC/LUGS $10.000 $10.000 On-going Priority: South IBranch RR, MDEQ
upgrades Lower RR, Saline
50 Inls;?eclt S._anllary Slewelx and Septic Systems for Elimination / v . ». county and Iocall $100 to $300 per inspection On-going Priority: South IBranch RR, MOWRA. MSU
Minimization of Infiltration governments, private property Lower RR, Saline
Adrian, Blissfield, and . -
: ; ; . J ’ County Drain Commissions,
51|Evaluate Sanitary Sewer and Combined Sewer Overflows v v v Adrian ? On-going Dundee; South Branch at City o?!Adrian
Clayton and at Mooreville on
county and local $100 / staff investigation per $600/dye test; $5,000 to Priority; South Branch RR,
52|Identify and eliminate lllicit Discharges and Connections v v v governments, Lenawee fodicy g P $15,000 enforcement per On-going Lower RR. Black Creek; WCDC, MCDC, MDEQ
County RIReRY property Manchester, Monroe
Conduct dye tests for illicit connections for all new construction, S
% : . . Priority: South Branch RR,
v v v v w
53 \;rrhienever. property changes OWI’;IEI’ShI]J. ori \.{vl?en. water quality sampling county and local governments |$600 / dye test On-going Lower RR. Black Creek: WCDC
: ; county and local 2 s
Spay and neuter cats to reduce feral population and decrease habitat ) . : s Priority. South Branch RR,
v v v v -
54 for the Canada Goose population governments, UM, private site specific On-going Lower RR. Saline MDNR
landowners
55 Implement "Pick Up Your Pet Waste" program, place dog bags in local o v v v i munlc:pglltles, Parks and $15,000 ($600 per park) On-going Priority: South _Branch RR, weDe
parks Recreation areas Lower RR, Saline
Remove/Reduce Bioaccumulative Chemicals of Concern (BCCs)
56|Removal of 5 PCB Hot Spots at the mouth of River Raisin v v River Raisin FAC USACE,  es5600:000 Mouth of River Ramsin st Lake | jocpa. iigACE, NDAA
Port of Monroe Erie
: s 1 year for Feasibility Study, ;
67|North River Raisin Wetland Enhancements v v v Fiver Rallin PAG, USEWS,  3200.000 2 years for Design and Sterling State Park and Eagle | ;sepa ()sacE, NOAA
MDNR : Island Marsh
Construction
; River Raisin PAC, USFWS, 2 years for Design and ;
v v v
58|5terling Island Improvements MDNR, City of Monroe $200,000 Construction Sterling Island near Monroe  |USEPA, USACE, NOAA

KEY:

implementation  [Demonstration
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; ot = $1.800,000 - dam removal; =
River Raisin PAC, City of ; ; 1 year for Feasibility, 2 years
v v v i
59|Low Head Dam Improvements Monrog $13,000,000 - includes sewer for Design and Construction Monroe USEPA, USACE, NOAA
re-route
B0|River Raisin AOC Aquatic Habitat Evaluation v v River Raisin PAC $250,000 1 year areas adjacent to RR AOC USEPA, USACE, NOAA
Planning
61|At least one community revise & adopt LID-based stormwater ordinance v v v v v Local governments $2._500 510,000 per enforcement Hew Ordman.ces: 4 ‘[’ear, Cities, Towns, and Villages SEMCOG' M tand Use
ordinance Enforcement: On-going Institute
62|At least one community revise & adopt riparian buffer ordinance v v v v v Local gavernments 52'.500 0 510,000 per enforcement Haw Ordman.ces: L ‘I(ear. Cities, Towns, and Villages SEMCDG' Mitandtise
ordinance Enforcement: On-going Institute
63 |Adopt Site Design and Road Standards that reduce impervious surface v v local governments $3,000 enforcement Cities, Towns, and Villages ﬁiﬁ:&gg MiLand Use
Establish Master Plans and Ordinances that protect natural features,
such as a Natural Rivers Ordinance, Tree/Woodlands Protection $10,000 - $20,000 per New Ordinances: 1 Year, o i SEMCOG, MI Land Use
; . it 4 : v v v v v ; i ;
= Ordinance, Wetlands Ordinance, Riparian Buffer Ordinance, and Site Local governments ordinance enforcement Enforcement: On-going Cities, Towns, and Villages Institute
Design Ordinance
Examine existing Comprehensive Land Use Plans for all watershed
65 |communities; highlight good provisions, and make recommendations v v v RRWC $2.QDD 10:$5,000 per enforcement Cities, Towns, and Villages SEMCOG' Wi LandUee
: ordinance Institute
that will protect RR
Establish stormwater advisory committee and public involvement i ;
v v v v v
66 programs for creekshed communities v local governments, RRWC $12,000 $5,000 Cities, Towns, and Villages SEMCOG
Adopt new standards for lawn care such as Lawn Fertilizer Ordinance $10.000 - $20,000 per
67|(phosphorus-free fertilizer), Native Landscaping Ordinance, Local Weed v v i (i LUGs, local governments of diﬁance Lt enforcement Cities, Towns, and Villages  |Pittsfield Twp., AA
Ordinance
68 |Develop and Adopt Floodplain Ordinance 4 v v v local governments $50,000 enforcement 1 Year Cities, Towns, and Villages ﬁ\i::ﬁgG Midanduise
ek L 55000 10510000; cons
69 J ; : Ply p v v local governments staffing costs for inspections, |$40,000 to $50,000 On-going Cities, Towns, and Villages MDOT, MDEQ, MACDC, APA
recommendations of a SESC Guide or Manual, and improve TRl
A processingviolations
enforcement of SESC policies
Adopt Development Standards Zoning Ordinance for structural and non- - ) SEMCOG, MI Land Use
70 structural BMPs v v v v v local governments $5,000 to $10,000 enforcement Cities, Towns, and Villages (nstitute
71|Establish an Environmental Protection Overlay Zoning Ordinance v v v v v local governments $2'.5UU 1o $10.000 per enforcement Cities, Towns, and Villages SEMCOG' Mikandiss
ordinance Institute
variable, based on the
72|Adopt Purchase of Development Rights Ordinance v v v Countys, local governments  |$5,000 to $10,000 availability of development Cities, Towns, and Villages  |HCMA
right funds
Adopt a policy requiring any development which is financed or
73|subsidized by local government, or receives a tax abatement, to meet or v v local governments $2,000 to $5,000 enforcement Cities, Towns, and Villages  |MCA, MCCC
|lexceed LEED standards pertinaent to stormwater mangement
74 Contlm_]e to improve Rlver.waun_d\cyate_r wllhdrawai system ( seek v & MDEQ Gities, Towns, and Villages MDEQ. MDA
legislative authority to control ag irrigation withdrawl)
Regulate maintenance of stormwater control facilities by requiring
75 |permits for their use and anniversary dates for inspections, v v v County governments $100,000 $50.000 All MCA, MCCC
maintenance. and permit renewals contingent on functional integrity
Incorporate methods for capturing and treating stormwater runoff within $800/catch basin protection; |$10/inspection, $25/basin ; MDOT, County Road
76 : : L v local governments 5 : 4 On-going Ay
road construction and improvement projects $6000/sediment trap basin cleaning Comissions
77 Elr:nn;ote and Incorporate "Smart Growth" into community development v v Wy v v |iocal governments MI Land Use Institute. MSU

_|Demanstration
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Ohio Lake Erie Commission -
78|Lobby for dedicated statewide resource conservation/restoration fund v v v v v v v |RRWCI/ILUGs Lgke Eria Protection Fund
(license plate revenue).
Indiana LARE program
|Stormwater
Community Engineering,
20|Rain Garden Initiative . > . - v RRWC, local governments, $300.000 $25.000 - §50,000 1 Year Planning, . Monroe, Adrian, Clinton, County pram Commissions;
homeowners, developers 2 Years Implementation Tecumseh Refer to:
www.raingardeninitiative.org
80|LID Outreach Committee v v v v | v $100,000 $10,000 2 Years g.{a;:“hed'“"de' focuson  fsemcos
81|ldentify and label catch basin / storm drain v 4 local governments $3.50 per storm drain On-going All HRWC
Priority. Upper RR, Iron,
82|Regularly inspect and maintain stormwater systems v v v county and local governments $25,000 On-going Goose, South Branch RR, County Drain Comissions
Evans, Lower RR, Saline
83|Land acquisition for infrastructure improvements v v v eonsenancies, local $25,000-$250,000 One time event Manchester riparian areas | v C: MDNR, TNC, NRCS.
governments Ducks Unlimited
a4 Review conslrlucllon site plans for storm water enforcement and BMP v v v local governments $100 to $300 per inspection On-going Al MDEQ - Certified Stormwater
recommendations Operators
Priority: Upper RR, Iron,
85|Create catch basin Inspection / Maintenance programs v v v county drain comissions $100 to $300 per inspection Yearly inspection, minimum  |Goose, South Branch RR, County Drain Comissions
Evans. Lower RR, Saline
86 ;omply VAR BMP& for Iandscapmg s mumr:lpat propgmes (.e. v v v local governments $5,000-510,000 per acre $5,000-510,000 per acre Municipalities, Counties MDEL ~ CaMElad-Slommvetss
integrated pest management, soil testing, native plantings) Operators
Byi6e stormwater In public artworke suchas feuntains, sculplures; and v v v v |local governments $5,000 - $50,000 each $1,000 - $2,000 each MCA, MCCC
landscaping water features
88|Inspect facilties for pollution prevention v v v v WCPE, local governments $100 to $300 per inspection On-going MDEQ
89 S;fzanr;—up aocicent sphlls-and estabiish-commumnications: 1o coordingle v v v v county and local governments |site/substance specific On-going All MDEQ
90 (F'J{(r:;a;;: and maintain street cleaning and roadside cleaning (Adopt-a- v » . v |local governments $100,000 to $200,000 $35 10 $65 per curb mile on-going Al MCV%TL?I“"W County Public
91|Comply with BMPs for fleet maintenance v v v county and local governments |varies On-going vcvzrg{rzumtyf County Pubic
92|Create and maintain yard waste/compost pick-up v local govemnments, private | . jing ctation expenses |10 L0 $20 per cubic yard On-going All County Solid Waste Depts
landowners disposal
. " g " s ; Siena Heights University - MDEQ, LCDC, Sienna
v g
93|Siena Heights underground storage Sienna Heights University $400,000 + $1,000 - $3,000 2 Years Adian Heights University
county and local $500/ homesite, or $3-5/ sq ft All; City of Monroe -
94 |Plant and promote rain gardens v v v v ¥" |governments, private up to 510-12/sq ft for 4% construction costs 5 years Southworth Drain near Huber |[SEMCOG, MI LID Manual
landowners professional work and Lorain south to River
county and local : .
95|Plant vegetated swales v v v governments, private $0.50 / sq ft $0.02 /sq ft 2 Years AR; hason Run Dealty SEMCOG, MI LID Manual
lEridevimars Calgary Park in Monroe
: $40/ tree; $5,000 per half acre ) - e -
96 [Reduce turf by planting shrubs, trees, or native grasses v v v v e govRInEnts: prvale of tree & shrub seedlings and $1C_l()0 $2000 per year in 10 Years Al City of Monr.oe_ MDEQ, UM, MSU, consultants
landowners aroundcover: $3000 - $6000 maintenance costs Southworth Drain ]

on ____ [Demonstranon [Evaluation [Refinemen d Adoption
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~EOA|NO | DO w0 > |wO © 6 |~Ww |80
variable, depending on length PYIONK; Upper R, ran,
97 |Modify roof drain of directly connected impervious areas v v v local governments of drain " Oep 9 9 5 Years Goose, South Branch RR, MDEQ, UM, MSU, consultants
Evans, Lower RR, Saline
. s 3 i Pricrity: Upper RR, Iron,
98|Install inlet fiters v v local govermnments, county: 9500, fer; $160,000 vactor |33 per basin nspection; 838" | oy i Goose, South Branch RR,  |MDEQ, UM, MSU, consultants
drain commissions truck per basin cleaning :
Evans, Lower RR, Saline
Mabilization 3-5% of
construction costs; site prep
R s o $3.000 to $6.000 for clearing. Priority: Upper RR, Iron,
o T ee | ‘ e tons[(233; S8 cyd ercavaton; o, rcaptaicoss ongong Goose,Sauh Srancn R, MDEO, UM, MSU, constans
: g ' $3,000 - 57,000 each Evans, Lower RR, Saline
inlet/outlet. Design and
contingencies 25-30%
. ] o ] . L Priority. Upper RR, Iron,
Install / retrofit wat lit: to catch b . includ I ty d i ;
100 mn:iﬁten;enrczla:; ::;::gl: ty == calel iasnsneuding regaar v v ;:O%;T ;wr:rlrr:rgzrr:l‘r&mssmns $5 per ft° treatment volume  |$.54 per ft* per year On-going Goose, South Branch RR, MDEQ, UM, MSU, consultants
Evans. Lower RR Saline
101 |Local Government Stormwater Managers Directory v RRWC $2.,000 On-going MDEQ
102|River Friendly Home Program v v v v v |RRWC $16,000 $5,000 On-going All WCDC
Priority: Upper RR, Iron,
103|Stormwater Audits v v v Local governments $2,000 / audit On-going Goose, South Branch RR, USEPA
Evans, Lower RR, Saline
. . i Monroe: Mason Run culverts
e I(;t?;r:d;;;:‘atsahrégzbns. and remove sediment that have accumulated in v v . v |Local governments $1,000/ day / site On-going under Dide Highway and RRWE
Mason Run Cut-offs
Conservation / Restoration
105 C_reate commit?ee and nominate upper Raisin for Natural and Scenic v 7 imptement_atton $5.000 $2.000 Within first 5 years of initiation [Upper RR MDNR
River Designation Subcommittee
NRCS, CDs, TNC, Ducks
Unlimited, Pheasants Forever, Cedar Hill in Walter J. Hayes MDNR. TNC. NRCS. Ducks
106 |Conserve/restore wetlands / natural areas in upper Watershed v i v v v |county and local $700 to $2.000+ / acre 2 -4 % construction costs Within first 5 years of initiation |State Park - riparian, Unlimité d ' !
governments, private invasives, outlook vista
landowners
NRCS, CDs, TNC, Ducks
) < Unlimited, Pheasants Forever, .
107 Cpnse_n.rea‘restore wetlands for water quality control in subwatersheds v v v county and local $700 to $2.000+ / acre B G damehmiaiian. adte Within first 5 years of initiation Macon, Little RR, Black, MD_NR. TNC, NRCS, Ducks
with highest wetland losses . Lower RR Unlimited
governments, private
landowners
108|Bioengineered streambank stabilization v v v 7 Drain Colnllmlssqoners. local |Varies between?SO{LF up to 29 of capital costs First five years of initiation Priority malnlstem locations MDEQ__ N_RCS, County Drain
communities $500/LF of stabilization between Adrian and Monroe |Commissions, consultants
NRCS, CDs, TNC, Ducks
Unlimited, Pheasants Forever, Cedar Hill in Walter J. Hayes [MDNR, , Conservation
109 |Restore wetlands / natural areas 4 v v 4 ¥ |county and local $10 Million over 10 years 2 -4 % construction costs On-going State Park - riparian, Districts, TNC, NRCS, Ducks
governments, private invasives, outlook vista Unlimited, Trout Unlimited
landowners
- Priority: Upper RR, Goose, .
: Cc . NRCS, . MI Land Use Institute,
110|Land conservation v v sportsman clubs $3,000 - $4,000 per acre Iron; Pittsfield Charter Twp - [o ~S0C 138 (T80 =
Wood Outlet Subwatershed
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111 |Prioritize areas/Idenfity natural features v $8.000-510,000 $4,000 E;‘;’”"“ Upper RR, Goose. Iy e conservation Planning
county and local native plantings along
112|Plant Buffers along sensitive areas v v v governments, private §2/LF 10 ft wide $0.10 /LF riverbank in parks (Blissfield), [NRCS, Conservation Districts
landowners, land trust buffers in Jackson and
. Priority: Upper RR, Goose, MI Land Use Institute, MDNR,
v v v
113|Land restoration $3,000 per acre $500 per acre i TNC. Pheasants Forever
) City of Monroe; Tecumseh;  |possibly partner with RRI,
114|Invasives Control v v v S;’:;::::g; i‘sNRCS' 51000 - 52000 for spraying $2,500 for Manchester area between Iron Creek and [schools, Arthur Leslow
Sharonville SGA. Manchester |Community Center, TNC,
county road commissions,
115|Manage Roadside Vegetation v v drain commissioners, local $2,000 per acre On-going MDOT, MDNR
goverments
county and local - N . .
) ) I " Varies between $50/LF up to . ' Priority: South Branch RR; MDEQ, NRCS, County Drain
116|B d st bank stabilizat v v 2% of tal t: Oon- ; ; e
pEngnesred Surabanksrabicaton governmants, privale $500/LF of stabilization e S fl-geng Lane St in Blissfield Commissions, consultants
landowners
117 |Pittsfield Twp drain rehabilitation v v 7 ‘g:rf::;fs’:mg:"g:ég’;ﬁwp $100 - $300 / LF 2% of capital costs Pittsfield Twp. WCDC
Extend Evans Drain to lower 1.5 miles of Evan's Creek and facilitate Lenawee County Drain .
v v v v 2 9 ;
118 suspended solids removal with riparian improvements CAmmiSsion $100 - $300/LF 2% of capital costs Evan's Creek, Tecumseh LCDC
119|Streambank Stabilization with Educational Workshop v v v v |WCRC, local government $1000 per workshop ggi:gansgg:} dBrSaar;i-::; TRI:.r:er MDEQ, NRCS, consultants
120{In-stream planting of dense vegetation to narrow channel and focus flow v v ;zﬁz:i;r;it?c:clm-proﬂts 55 per plant m:::gg Street Crossing in tﬂﬁiTnﬁéZNgbﬂtRL?nsliﬁ?égks
191 |Protect remaining natural lake outlets by preventing construction of new v v $6.000-510,000 $5.000 MDEQ, USGS
water level control structures
122|Daylight streams where technically feasible and cost-effective v v v ::D‘:;;Tg;r:{':r::nmt;mwcns' $500 - 51,000 /ft 2% of capital costs g?;ﬁi'sgggl{ ounty el
South Branch RR, ;
123|Two-Stage Ditches v v county drain commissions $10- 520/ LF $1-%2/LF On-going BlackCreek, Evans Creek, gﬂgﬁgi'sgon,i& Sourty Dre,
Lower RR
» ] ; . Brooklyn, Sharon Hollow,
Encourage dam removal where opportunities exist, especially where e based on d p Monroe Dams during upstream Manchester
124|dams no longer fulfill the original purpose, or where impoundments are v v v r;g::n:;‘:n:’" Eahidak demonstration, others as Clinton. Red Mill Standish.  |MDEQ, MDNR, USFWS
silted and choked by aquatic vegetation feasible Globe: low head dams Cityl of
: : ; : Macon-Raisin confluence; :
; RRWC identifies private $5,000-$20,000/jam 1 ! ’ MDEQ, MDNR, County Drain
v v =
125|Removal of Select Log Debris Jams partners depending on size/complexity On-going mainstem bgtween Tecumseh Commissions
and Dundee; Manchester
126 |Wood Re-Use for Structures v v County Drain Commissions, NRCS |$500 - $2,000 per structure On-going g?;n{ii-sggiﬂﬂi?gty Drain
127 |Maintain wooded riparian areas for future LWD recruitment v County Drain Commissions, NRCS On-going Conservation Districts, NRCS
. ; z L mainstem above Tecumseh;
128 Improve fish habitat by creating channel diversity and rehabilitating in- v kit v Caiiioalii, NRCS On-going Bolov-caritisrcs of Reisin MDEQ. MDNR. USFWS
stream woody cover and Saline River
jand Saline River
; " ; ; Clinton Woolen Mill and Atlas
8 Fecevelopmiactaf abandorved industriakand dump ites.along fusr Z v | v | v |pivate and Public Partnerships  |varies varies On-going Feed&Grain; Blissfield public |MCCC - Brownfield
floodplain % Redevelopment Authorities
works parcel; Monroe Area
Ives Road Fen, Nan Weston,
TNC, MNA, YMCA Storer Goose Creek Grasslands, Stewardship Network - Raisin
130|Natural Area Stewardship v v v v Camp, MDNR, RVLT, £500 - $1.000 / acre Cn-going state parks/game areas. Cluster, TNC, MNA, MDNR.
Washtenaw County YMCA Storer Camps, RVLT
Washtenaw County
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stocking , Evaluate Results of stockings
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Recreation
z S 3 Planning, design, construction : T 3
131|Lake Erie Access Project v v g%i?mi’::ov:”:;g%?emce‘ and perhaps most significantly During Demonstration Period |Monroe at Lake Erie ;Sngl_?h aod Wiife:Survice;
: $ per acre of easement
RR between Tecumseh and
Dundee; lakes in Irish Hills MI Trails & Greenway
e i e Sitss da area; Blissfield; Manchester  |Alliance, Trout Unlimited,
132|Increase public access to River Raisin v v |communities, Counties varies by location kst (Upstream of dam at Union;  |Ducks Unlimited,
adjacent upstream of dam; Metro/County/Local Parks and
adjacent downstream of dam; |Rec
downstream at Furnace)
e WS Manchester (downstream of  |MI Trails & Greenway
133|Increase number/ quality of parks along River Raisin v v v'  llocal governments varies Dziofwauo:” arkackimg dam; Kirk Park; Village Alliance, Metro/County/Local
property @ Village Hall) Parks and Rec
1) Saline River in York
Establish Plans for at least 1 [Township & Milan; 2) RR btwn |MI Trails & Greenway
134 |Regional Greenway planning v v v varies new Greenway during Sharonville Game Reserve  |Alliance, Metro/County/Local
Demonstration and Manchester 3) RR btwn |Parks and Rec
Clinton, Tecumseh & Adrian
y Trout Unlimited, Refer to
135|Create River Raisin Fishing Guide v v |RRWC/MDNR Trout Unlimited ﬁ:igi;“; permap desion & - [ge orint costs/distribution |1 Year Clinton River Fishing Guides
(see www.crwe.org)
Construct access points in a manner to reduce erosion and protect .
136 |banks and shorelines. Engage livery and marina operations to establish v v v v E:;Lgezzzgnment& private siiﬁ?‘) 0 $5,000 per arcess On-geing City of Monroe MDNR, Trout Unlimited
no wake zones and similar BMPs to control erosion P
Monroe; trail from Blissfield to
$750,000 for Manchester ped E:;ﬂ?étgnﬁ:;cg%s\:\? {a?;:ss MI Trails & Greenway
ocal Recreation Planning (riverwalks, bikeways, pedestrian bridges ocal governments ridge; A or trails, varies n-going - - iance, Metro/County/Loca
137|Local R tion Planni i Iks, bik destrian brid v v v local t bridge; $120,000 for trail i O i MlIIgPond u/s of Main St Al Metro/C Local
varies elsewhere : ’ Parks and Rec
Dam); Manchester
boardwalk/trails
: ; Communities, Volunteer . late spring cance expedition |MDNR, Metro/County/Local
138|Encourage Canoeing on the Mainstem v v Organizations On-geing from Brooklyn to Lake Erie Parks and Rec
139 Continue to stock Channel Catfish and implement Northern Pike v 7 |niohir. tisrive 5 On-going mainstem between Tecumseh MDNR. USFWS
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Table 7-5 Implementation Schedule

INITIATION AND DEMONSTRATION

PHASE

PROJECT

Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun lJul-Dec

2010

2011

2012

2013

2014

liIniTIATION

Convene Implementation Committee

E.coli sampling

Natural system inventory

Significant cultural/agricultural site inventory

Develop large woody debris (LWD) inventory program

Road crossing & rapid geomorphic assessment

Identify & prioritize areas for new/improved riparian buffers

|DEMONSTRATION

Public Education and Involvement

River Raisin Watershed Conference

Connecting Schools to Great Lakes Program

River Raisin Watershed History Guide

River Raisin Film Festival

Planning
Adoption of improved site design/road ordinance
Adoption of riparian buffer ordinance
Adoption of LID Stormwater ordinance
Agricultural BMPs

Nitrogen Ag Committee

Drain Tile and Two-Stage Ditch Demonstration Projects

Precision Ag Equipment Demonstration Program

Renewable energy Farm Demonstration projects

New tech. for nutrients & large farm animal waste

On-farm treatment of dairy waste demonstration

Wetland restoration/creation for water quality

Urban/Suburban BMPs

Rain Garden Initiative

LID Outreach

Recreation

Lake Erie Access

Two Boat Access Sites

Greenway

Lower Raisin Park

Fishing Guide

Conse

rvation/Restoration

Natural Rivers Committee

Upper River Conservation/Restoration

Lower Raisin Wetland Restoration

FRED

Bank Stabilization/Stream Restoration

EVALUATION

- REFINE

MENT AND WIDESPREAD A

DOPTION

PHASE

2014

2015

2016

2017

2018

2019

2020 2021

2022 2023

2024

2025

2026

2027

2028

2029

INTERIM MILESTONE EVALUATION

ACTION PLAN REFINEMENT

WIDESPREAD ADOPTION
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8.0 EVALUATION METHODS FOR MEASURING SUCCESS

In a watershed dominated by agricultural land-use, the use of a performance-based approach may make it
difficult to consistently show improvements (Baker et al., 2005). Given that the outputs from this watershed will
be driven mainly by the vagaries of climate, there are some outstanding issues that must be noted, and to the
extent practicable, addressed. These issues include: 1) the number of legitimate choices of systems/practices
available to farmers will be limited due to economic constraints; 2) ability to accurately predict nutrient
reductions/outcomes for practices and systems under a standard or hypothetical set of homogeneous
conditions is difficult; 3) the highly variable nature of weather both in time and space and the highly variable
spatial nature of soils make predictions for realistic conditions very difficult and 4) the high cost and effort
needed to accurately monitor the outcomes are a challenge. Baker et al., (2005) suggest that overcoming the
first three issues can be accomplished by providing nutrient criteria based on a frequency analysis that allow for
exceedances to occur.

We have divided up the implementation plan into five phases as noted in Chapter 7. The idea is that we develop
a set of innovative and compelling projects at the outset to help broaden the watershed network and reach of
the sustainability mantra. The phases are broken out into 1) implementation, 2) demonstration, 3) interim
evaluation, 4) action plan refinement and 5) widespread adoption. Interim measurable milestones and
measurement metrics are summarized in Table 8-1 while the broader and longer term objectives and metrics
are summarized in Table 8-2.

The modeling evaluation demonstrated that the suite of BMPs have to be applied widely, and intensively. This
will take considerable time, effort and resources to accomplish. Further, stakeholders will have to be convinced
both that the need is there and that it is to their benefit to pursue this set of actions. We believe that in order to
initiate this process and generate excitement about the potential outcomes we have to bring people into the
process with a set of exciting, challenging, but ultimately forward-looking projects that will not necessarily have
immediate water quality impacts.

Our expectation is that substantive water quality accomplishments will be hard to discern during the
implementation and demonstration phases of this project. Metrics for the first five years are almost exclusively
devoted to the number and variety of implementation accomplishments and not to water quality
improvements, per se. This may seem counterintuitive for a plan specifically focused on water quality; however,
the magnitude and geographical extent of problems coupled with the relatively poor understanding of the
problems and/or low motivation to change will likely mean significant water quality improvements will take
more than five years to accomplish. That being said, we have still planned for the first watershed-wide water
quality evaluation of plan performance to take place five years from now in 2014 and every five years thereafter
for the entire twenty year planning period.

Water quality performance monitoring during this period, other than individual projects that may include site-
specific monitoring to assess project performance, will be limited to the regular data collection at the Blissfield
intake, the Heidelberg water quality station at Monroe and the Adopt-A-Stream macroinvertebrate collections in
the Spring and Fall of each year.
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8.1 Phase 1: Implementation Initiation and Watershed Assessment

Implementation activities include 1) convening an implementation committee and subcommittees, as necessary,
to organize implementation activities, introducing communities and organizations in the watershed to the new
watershed management plan, soliciting outside funding, monitoring and plan refinement going forward; 2)
working to build RRWC capacity and 3) undertaking the additional watershed assessment activities that need to
happen to help prioritize improvement activities in the watershed. Metrics for these activities are predominantly
structured around confirmation that these activities have occurred (See Table 8-1). We have provided six
months for the implementation committee to be formed and up to two years for all the watershed assessment
projects to be completed (See attached Plan Implementation Schedule). This timetable assumes that adequate
outside funding and outside technical support will be provided to undertake these activities. If adequate funding
and/or technical support cannot be obtained within a year or so after implementation, these activities will
probably take longer than two years to accomplish.

We envision formation of the implementation committee being driven by the RRWC. The RRWC will, of course,
also drive the process to build capacity, although the RRWC may need outside technical assistance to develop a
plan for building capacity. We have set interim measurable milestones for RRWC capacity building, including the
addition of one additional full-time staff person by 2010 and one more additional full-time staff person and two
part-time staff people by 2013.

8.2 Phase 2: Demonstration Projects

The demonstration projects and the period during which these projects are performed will be a big key to the
success of this plan. The intent of these projects is to address, in some way shape or form, all the goals and
objectives of the plan but not necessarily meet the ultimate measurement endpoints from the water quality
perspective. We want to see the goals and objectives of this plan gain a foothold in public opinion, and see these
demonstration projects capture the imagination and jump start ideas that will reach objective, water quality
endpoints later. The metrics for these demonstration projects are quantified in terms of on the ground
accomplishments, such as miles of streambank stabilized, acres of wetland restored, achievement of an annual
watershed conference, and so on. The interim measurable milestones are structured around these
demonstration projects and can be found in Table 8-1 below

8.3 Phases 3 & 4: Interim Evaluation/Action Plan Refinement

We have specified interim evaluations at five year intervals during the entire 20-year implementation period of
the plan (refer to Table 7-5). The first interim evaluation is of the degree of implementation of the
demonstration projects. Success criteria are based on the actual carrying out of the specified demonstration
activities. Water quality evaluations will be a part of the first interim evaluation; however, expectations for
achieving significant water quality improvements at this juncture will be low. Following the first interim
evaluation, assuming the goals are met, the succeeding interim evaluations will be judged solely on the goals
that enumerated in Table 8-2 below.

To put it in another way, the objective is to start looking for (expect) substantive water quality improvements
ten years after implementation. The interim evaluations are tied to a continuous refinement process. The
implementation committee, with help as needed by outside technical experts, will evaluate not only progress
toward overall goals, but will also evaluate the appropriateness of the goals themselves. This refinement
process occurs explicitly at these five year intervals when the plan metrics are evaluated and progress tallied up.
If progress toward the goals is not being made then the implementation committee, subcommittees and allied
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groups will have to try and determine the underlying causes for the lack of progress and adjust the
implementation plan and perhaps the monitoring plan to reflect this new understanding.

At the conclusion of the five year demonstration period, and in conjunction with the five-year river sampling
cycle of the MDEQ, the twenty stations adopted by this plan will be sampled for the same suite of constituents,
including temperature, pH, dissolved oxygen, conductivity, total suspended solids, total phosphorus, dissolved
reactive phosphorus, nitrate, total kjeldahl nitrogen and e. coli (or other bacteria, e.g., see Layton, 2006). We
also recommend that additional fish tissue sampling be conducted in areas identified with impairments for PCBs
and mercury on a regular five-year cycle. We believe this effort should continue to be conducted by the MDEQ.

Ideally this sampling effort would be conducted over a spring and summer seasons, with at least one synoptic
survey in the spring, preferably after thaw. Another synoptic survey, theoretically, should be conducted during a
significant wet weather event (>0.5 inches of rainfall in 12 hours) and the last synoptic survey during a low flow
period in mid to late summer. This is a major sampling effort that will require more resources than MDEQ
currently devotes to sampling in the Raisin. Coupling this effort with local college/university help (e.g., University
of Michigan, Adrian College, etc.) will help provide manpower and expertise for a reasonable cost, but clearly an
additional source of funding will have to be identified to help pay for each watershed-wide sampling effort.

At a minimum, the data collected at the Blissfield intake and at the Heidelberg College sampling station can be
used to assess annual trends for total suspended solids and for nutrients.

8.4 Phase 5: Widespread Adoption

By the end of the demonstration and first interim evaluation phases, a map for actions from that point forward
should be drawn up. This map represents the combination of actions that have proven cost-effective during the
demonstration phase or other ideas, actions and programs that have materialized in the meantime that help the
plan reach its ultimate goal of lifting all water quality impairments in the watershed. Progress towards lifting
impairments should always be the final metric actions are measured against.

With each five year cycle, it will be important to assess trends towards final implementation goals. We do not
hold that with each five year cycle, 20% progress towards each objective should be achieved. This is an over-
simplification of how these actions impact the watershed. The goal should be positive progress towards each
end point at each five-year assessment point. If forward progress on the plan has not been made at each of the
five year assessments, than the reasons for the lack of progress need to be understood. Either the goals and
objectives were too ambitious, the management activities are not effective, or the goals themselves need to be
re-assessed. This is part of the adaptive management process and the implementation committee must be
prepared to potentially develop new approaches to addressing problems in the watershed mid-stream, so to
speak.
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Table 8-1 Interim Measurable Milestones

Time Frame*
Activity Description Goal Location (Years)
E. coli Source Assessment Identify/narrow sources for existing bacteria TMDLs Adrian WWTP, Lenawee'CouT\ty Drain
#70, Lower RR, Saline River 1-2
. Road Crossing Survey Evaluate >10% of main stem and main tributary stream length Watershed-wide 1-2
Additional Rapid Geomorphic Assessment Evaluate >10% of main stem and main tributary stream length Watershed-wide 1-2
Watershed Lower Raisin buffer evaluation Evaluate >50% of main stem and main tributary SB,BC,LL,LR,M,S 1
Assessment Natural system inventory Evaluate entire lower Raisin SB,BC,LL,LR,M,S 1-2
Significant cultural/agricultural site inventory Evaluate entire Raisin Watershed-wide 1-2
LWD Inventory program Evaluate mainstem Raisin Adrian to Dundee 1-2
Pilot Performance-based Farm Environmental Control Program (PEPA) [Sign-up 5,000+ acres of contiguous farmland South Branch or Black Creek 2-5
Achieve Nitrate Precision Agricultural Equipment Funding Demonstration Program At least $3M in financial assistance provided/5,000 ac of buffers S. Branch, Black, Lower, Evans 2-5
TMDL & Reduce |Nutrient and manure control demonstration projects At least 5 projects initiated/completed S. Branch, Black, Lower, Evans 2-5
Dissolved Reactive |Drain tile and 2-stage ditch demonstration projects At least 5 projects initiated/completed S. Branch, Black, Lower, Evans 2-5
Phosphorus Loads
On-farm dairy manure re-use and anaerobic digestor demonstration [At least 5 projects initiated/completed S. Branch, Black, Lower, Evans 2-5
On-farm renewable energy demonstration projects At least 5 projects initiated/completed S. Branch, Black, Lower, Evans 2-5
Create lllicit discharge elimination programs Creation of county lllicit discharge elimination program Lenawee County 2-5
Achieve Pathogen [Improve private on-site sewage programs Lenawee County & Monroe County Lenawee & Monroe Counties 2-5
TMDLs Initiate point of sale septic system inspections Double number of septic system inspections Lenawee & Monroe Counties 2-5
Remediate failing septic and private wastewater systems Demonstrate compliance on at least 75% remediated systems Lenawee & Monroe Counties 2-5
Reduce Remove Raisin PCB Hotspots Completion of removal Monroe AOC 2-5
Bioaccumulative |Implement Habitat Improvement Projects At least 2 AOC habitat projects implemented Monroe AOC 2-5
New site and road design standards At least 2 communities/counties adopting Adrian, Monroe, Saline 2-5
Reduce riparian buffer ordinance At least 2 communities/counties adopting Upper RR, Goose, Iron 2-5
Sedimentation, Total [LID ordinance At least 2 communities/counties adopting Upper RR, Goose, Iron 2-5
Phosphorus, and |Rain Garden Initiative 100 rain gardens installed Adrian, Monroe, Saline 2-5
Hydrologic Variability|Large-scale LID new development project At least 2 > 5 acres of developed area Watershed-wide 2-5
Large-scale retrofit LID project At least 2 > 5 acres of developed area Watershed-wide 2-5
Add 1 FT staff in 2yrs\Add another 1 FT by 5 yrs
RRWC Development |Increase RRWC capacity Add 1 PT staff in 2yrs\Add another 1 PT by 5 yrs Adrian 1
New board/Exec Committee Structure
. . Annual River Raisin Watershed Conference Hold first conference by 2010 Watershed-wide 1
Public Education and R
Involvement Connecting Schools to the Great Lakes Program Twenty schools - 200 students by 2013 Monroe County 1-4
Demonstration River Raisin Watershed History Guide Finish guide by 2010 1
River Raisin Film Festival Hold first festival by 2010 Watershed-wide 1
Natural Rivers Designation for Upper Raisin Committee formed and nomination submitted Brooklyn to Manchester 2-5
Conservation & Upper Raisin conservation area At least 1,000 acres of new conservation area committed Upper RR, Goose, Iron 2-5
Restoration Lower Raisin wetland restoration 1,000 ac of restored wetland areas committed/500 ac completed | S. Branch, Black, Lower, Evans 2-5
Bank stabilization/stream restoration projects At least 2 mi. of bank stabilization/stream restoration completed| S. Branch, Black, Lower, Evans 2-5
Lake Erie access (RR Battlefield site to Sterling State Park) Project initiated Monroe 1
Canoe/Fishing access At least 2 new, improved access points Watershed-wide 2-5
Recreation River Raisin Fishing Guide At least 1 print-ready guide (PDF format & printed version) Watershed-wide 3
New Upper Raisin Greenway At least 1 in progress Upper RR, Goose, Iron 2-5
New Lower Raisin Park At least 1 in progress Monroe 2-5

* Time to accomplish milestone measured from the beginning of plan implementation
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Table 8-2 Quantitative Monitoring Metrics

Goal Target Metric/Measurement Process Location Frequency
NO3 99th%tile < 10 mg/L NCWQR water quality data Monroe Bi-Annually

Achieve Nitrate TMDL |12 g <2 mg/L Water plant intake dat Blissfield & Deerfield Bi-Annuall
& Reduce DRP vg <2 mg ater plant intake ' ata issfie eerfie | nnually
NCWQR water quality data Monroe Bi-Annually

Avg DRP < 0.015 mg/L

Interim watershed-wide WQ assessment

All WQ Monitoring Sites

1x every 5 years

Achieve Pathogen
TMDLs

<130 cfu/100 ml 30 day average
<1,000 cfu/100 ml maximum

<130 cfu/100 ml 30 day average
<1,000 cfu/100 ml maximum

RRWC supplemental EC sampling

Interim watershed-wide WQ assessment

Adrian WWTP, Lenawee County
Drain #70, Lower RR, Saline River

All Pathogen impaired sites

One time in 2010-2011

1x every 5 years

Remove/Reduce BCCs

Reduce caged fish PCB uptake

Fish tissue samples meeting consumption criteria

Monroe AOC

1x every 5 years

Increase Public
Awareness and
Involvement

100% increase in Adopt A Stream
volunteers

100% increase of public survey scores

Annual volunteer count

Administer survey every 5 years

Watershed-wide

Watershed-wide

Annually

1x every 5 years

2 additional FT/2 additional PT staff
Triple existing RRWC Annual Budget

Staff count
Annual budget

Build RRWC Capacity i . . Adrian Assess 2011 & 2014
New board/executive committee Committee make-up
Add 3 new categories of funding Types of funding sources
Heidelberg water quality data Monroe Bi-Annuall
Avg TSS < 30 mg/L (pre-1995 conc.s) & . g y ) . - ) . Y
Reduce Sedimentation, Water plant intake turbidity data Adrian, Blissfield, Deerfield Bi-Annually

TP and Hydrologic
Variability

25% reduction in flashiness index

All macroinvertebrate scores > Ml Corps

"Good" category

Apply Baker-Richards flashiness index to USGS gage data

Adopt A Stream program

Manchester, Adrian and Monroe

All WQ Sampling Sites

1x every 5 years

1x every 5 years

Conserve and restore
natural features

10,000 additional acres conserved

150 miles of bank stabilization/stream
restoration

325 miles of riparian buffers

5,000 acres of wetlands restored

# acres of conservation

Miles of bank stabilization/stream restoration

Miles of riparian buffers > 50-ft wide

# acres of wetland restoration

Upper RR, Goose Creek, Iron Creek

S. Branch, Black Creek, Lower RR,
Macon Creek
S. Branch, Black Creek, Lower RR,
Macon Creek, Saline River

South Branch, Black Creek, Lower
RR, Little RR & Macon Creek

1x every 5 years

1x every 5 years

1x every 5 years

1x every 5 years

Increase recreational
opportunities

4 new river access points
50 miles of new trails/greenways

2 new parks

Community feedback
Community feedback

Community feedback

Upper RR, Goose Creek, Iron Creek,
Lower RR, Saline

Upper RR, Goose Creek, Iron Creek,
Lower RR, Saline

Upper RR, Goose Creek, Iron Creek,
Lower RR, Saline

1x every 5 years

1x every 5 years

1x every 5 years
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9.0 LONG-TERM SUSTAINABILITY

Carrying out this plan for the next twenty years or so will be a challenge from year one to year twenty. Clearly,
the number one hope for implementing the greatest number of recommendations having the greatest impact, is
that a growing group of individuals commit to improving the watershed. It is only by commitment that setbacks,
slow progress or negating circumstances outside anyone’s control can be worked through to find later success.

The other key factor for successful implementation in this watershed is attracting resources. The term
‘resources’ here means money, personnel, research, partnerships, etc. that accrue to the effort to improve the
watershed. Support attracts other support. Stakeholder organizations in the watershed should be working to
understand grant/resource opportunities and taking advantage of them as they arise.

9.1 Steering Group for Implementation

In the same manner that the RR WMP was led by a steering committee, plan implementation should also be
driven by an oversight group that can help act as a clearing house for watershed-wide, local and regional
initiatives. Consideration should be given to a name that attracts, action-oriented individuals, such as the River
Raisin Watershed Action Team or Action Committee or Implementation Team or Implementation Committee.

9.2 Subwatershed Groups

Given the problems that already occur with the dilution of funds across the watershed, organizing subwatershed
groups for the River Raisin should not be an immediate priority. River Raisin groups should partner together in
the umbrella implementation committee to foster working relationships and make the most efficient use of
group resources to attract outside assistance. This is not to preclude the creation of subwatershed groups that
highlight and advocate for local problems and solutions. However, these groups should be represented by one
or more stakeholders in the larger River Raisin Implementation Committee and continue to use the larger
vehicle for educating their stakeholders, locating funding sources and technical groups that can help implement
solutions.
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