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FOREWORD

The first goal of the Grand LakSt. MarysRestoration Commission is to ensure that the lal
functional for tourism use this year and every yiereafter. The members recognize the ne¢
reduce phosphorus, silt and other nutrients froterarg the lake and eliminate current source
phosphorus in the lakeThese actions can be divic into four basic categories Sediment
Management, Biological Treatments, Chemical Treatsiand Best Management Practi

In the past, regional support for these coordinatgtvities was missing, whicmitigated or cancele
the effects of predus environmental initiative Although sound scientific strategies are an esak
part in bringing environmental renewal to the lakeey are only half of the equation. Regio
cooperation is the other hally@an absolute requirement in eliminating ongoiatupion.

To help address this need, community leadersvolunteers came together in Decem2009 to
form the Grand Lake StMarys Restoration Commission—pioneering initiative dedicated
fosterirg the regional cooperation and resources neededthie
— environmental renewal and sustainability to theelaur
initial efforts primarily focused on identifying ¢hprover
scientific strategies and technological solutiobke d@o
solve our environmentalcrisis. The next ste
involved putting these strategies and solut into
the enclosed action plafmhe commission executt
a local fund raising effort netting over $550,(
supported by two community foundations. Joir
we also leveraged those dolldos receive ovell.6
million dollars this year in additional funds. Cluture
steps—the most challenging yeentail raising the
financial support and regional cooperation needex
implement the strategies and solution of this plan.

In order to succeed at these goals and restorgrédagness of our lake, we are asking everyone
their part. We ask land owne— both residential and rural te choose fertilizers and pesticic
without phosphorous. We ask farmersapply best margement practices. We ask teachers to
our children understand the science of environnheststainability. We ask volunteers to
spokespersons and to helprasefunds We ask elected officials to stand up for whatgst in the
long-term. We askcitizens to vote for legislation that will fund Ig-term environmente
sustainability. And ultimately, we ask all commynitaders to expand their local identity ¢
embrace a regional mindset that can foster thessacg courage, perspective, and ceration
needed for addressing big issues and creating mgfahichange inthe Grand LakeSt. Marys
Region.

We know this is a tall order. But we also know that no longer have a choice. The future of Gi

Lake St.Marys hangs in the balance, alongh the economic sustainability she has providedhéx
region for decades.



Our strategic plan is neither a “silver bullet,”rn@ short-term fix for saving the lake. Rather, it
addresses the big picture for the long-term. Manglksteps are required. Patience and perseverance
are also essential. But by working together, emvirental renewal is possible, and the benefits of
regional growth—economically and recreationally—aé our reward. Please join us. Let us work
together to bring the greatness of our grand lalak lagain for our children and for the generations
come.

~ The Grand Lake St. Marys Restoration Commis&0h0

Board of Mercer County Commissioners Board oflaizg County Commissioners
City of Celina City of St. Marys

Lake Improvement Association Lake Developmemnidzation

Grand Lake St. Marys State Park Grand Lake Walsatershed Alliance
St. Marys Community Foundation Mercer Countyicdroundation

Auglaize/Mercer County Convention and Visitors Bure

Date



Resalution of Supporit

WHEREAS, the objectives of the GRAND LAKE ST. MARYS RESTORATION
INITIATIVE are to “Aid In The Improvement of the Water Quality of GRAND LAKE ST.
MARYS.,” to “Collaborate With All Individuals and Organizations Who Foster the Same
Standards for the Water Quality in GRAND LAKE ST. MARYS.” and to “Enhance the
Environmental and Economic Benefits of GRAND LAKE ST. MARYS Within the State of
Ohio.”

WHEREAS, the need for improved water quality in GRAND LAKE ST. MARYS is of
extreme importance and of the highest concern for this region and the state of Ohio; and

WHEREAS, the quality of the water in GRAND LAKE ST. MARYS is of critical
economic and environmental importance to this region as hundreds of jobs are directly and
indirectly tied to the continued existence of GRAND LAKE ST. MARYS: and

WHEREAS, the GRAND LAKE ST. MARYS region is in great need of funding for
water quality improvements to retain and create jobs and enhance the environmental impact of
the water in GRAND LAKE ST, MARYS:; and;

WHEREAS, the GRAND LAKE ST. MARYS region needs to collaborate with all local
and regional organizations who share common views—both public and private—to coordinate
efforts in identifying technologies and funding critically needed water quality projects;

THEREFORE, by the resolution of the organizations and groups listed below:

BE IT RESOLVED, that we support the need for enhanced water quality in GRAND
LAKE ST. MARYS.

BE IT FURTHER RESOLVED, that the need for enhanced water quality is critical to
create and retain jobs and to enhance the economic and environmental vitality of the GRAND
LAKE ST. MARYS REGION.

BE ALSO FURTHER RESOLVED, that we support the development of the GRAND
LAKE ST. MARYS RESTORATION INITIATIVE to research and develop technologies and
funding opportunities to enhance the quality of water in GRAND LAKE ST. MARYS and agree
to collaborate with all the agencies listed here for the common good of the GRAND LAKE ST.

MARYS region both environmentally and economically.

N\

Auglaize County Commissigmer




EXECUTIVE SUMMARY

Grand Lake St. Marybas been an influence on the local and regionaiauog within Auglaize and
Mercer CountiesWest Central Ohi since its creation. As the healthtbé lake and its native hab
has thrived, so has the economy. However, the theélthe lake in recent years Hfelt the drastic
cumulative effects of gradual land use changestadl to boththe growth and developme
surrounding the imediate lake area anthe agricultural indusy boom withinthe surrounding
watershed.

These impacts have affected both recreational and ecamoaativities throughout the lal
communities. Although numerous pla to reduce the levels of pollution entering the |lakee beel
developed over thgears, the lake’'s water quality continue:
suffer from nutrient inputs and other water qué
degradation issues leading to dangerous levels Igde
microcystin toxin a byproduct of the breakdown of k-
green algaeThese threats endanger publiclth and welfare.
Algal blooms were of such a magnitude and duration dt
the summer of 2010, that the Ohio Environmentatd@tmn
Agency was forced to close the lake to all recoesti activity. Overall, the lake is on the vergea
functional brekdown and ecological collapsDespite improved conservation practices over
years, the algal blooms are clear indicators of ébesystems inability to process and utilize
accumulated excess nutrients.

The Grand Lake SMarys Restoration Comnsion has formulated this Strategic Plan to prow
framework and timeline for utilizing various projs@nd economic management tools to impler
solutions for current and future lake improvemeantd revitalizationThe Commission has identifie
the reed to develop economic opportunities and actwsitieat stem directly and/or indirectly frc
restoring degraded natural resources within GraakeLSt. Marys (GLSM). The creation of
economy derived from restoration of the lake wittie GLSM waterstd, will provide a nev
direction that is both environmentally sustainalaled economically viable. Recognizing ¢
correcting problems created by current and pastites and applying a new environmental ¢
economic paradigm to the future offers a cenging, yet unique and exciting opportunity for
communities that have come to rely on the lakeveatetrshed

Cornerstone components and objectives of develogitgimplementing the Strategic Plan inclt

coordination, studglocumentation, public outreach, economic revitéhza and plan/desig

implementation.Associated with each of these objectives are gpeeiftion items which th

Commission is pursuing. Some of thitemsinclude policy, stewardship, education, infotion and

funding oriented applicationsr recommendations. Other action items are more threetated tc

improving the physical condition of the e and the surrounding econonThese actions are
specifically designed to reduce-lake and watershed nignt loading and includ Sediment

Management, Biological Treatments, Chemical Treatsyeand Best Management Practi

The removal of phosphorus as a primary indicatdtkeystone pollutant” was selected to priori
and rankthe nutrient remov/improvement strategies recommended for the lakpréwide bott

Vi



indications of water quality as well as economitiss. Phosphorus is strongly interlinked with the
environment and economy in Grand Lake St. Marythakey pollutant interfering with delivery of
economic services the lake once provided. Projeitksthe potential to improve the ecological health
of the lake through the sequestration, removalrevgntion of nutrients within the lake or watershed
area were prioritized to establish those deemed anibigal to achieving the objectives of the plan.

The prioritization process assessed the potentiglaoh project type in six categories: Economic
Benefit Potential, Scale of Effect, Lag time to Etional Effect, Term of Effect, Economic Value
Estimate, and Implementation Strategy. Resulthefprocess prioritized the following project types
listed in order of importance:

Sequestration of Soluble Reactive Phosphorus (Chegail Treatment)

Dredge Sediment Depositions
Beneficial Use of Organic Waste
Treatment Train Establishment
Rough Fish Removal

Algal Flipping

N o s~ e

Aeration and Circulation
8. Water Level Management

Specific information regarding the components antkline for each project type are included in
Appendix A.

The Strategic Plan should be viewed as a guider@swlrce for economic opportunities which will
reinstate and improve the local economies surragntlie lake while supporting the environmental
restoration of the lake. For more information abdbé Grand Lake St. Marys Restoration
Commission, this Strategic Plan or updates aboubjepr efforts and status, Vvisit

www.LakeRestorationCommission.com
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SECTION |: BACKGROUND

Introduction: The Greatness of Grand LakeSt. Marys

Grand Lake St. Marys known as the “grand lake first because she was the largest -made lake
(13,500 acresat the time of her completion (1841), ebecausehe holds the status as Ohio’s lar¢
in-land lake. The lake’svater runs througfsix cities/villages (Celina, Chickasaw, Coldwal

Montezuma St. Marys and St. Henry), ceight
townships (German, Jackson, Noble, St. Me
Butler, Franklin, Granville, Jefferson, a
Marion) located in Aiglaize and Mercer counti
in West Central Ohio asvell as through eig
stream systems; Barnes Creek, Beaver Ci
Chickasaw Creek, Coldwater Creek, Gre
Creek, Little Chickasaw Creek, Monroe Crt
and Prairie Creek.

But her legacy is much bigger than her geograplie and the engineering feat ktnd it. The

greatness of Grand Lake $tarys is also seen in the prominent role she himldse geographicnd
economic development of WeCentral Ohio described below.

Created as a reservoir for the Mii-Erie Canal, Grand Lake Stlarys supported :
elaborate water transportation system that litgrddrought the first settler
businesses, and villages to western Ohio durind.808’<. When commerce from tt
canal system waned (as the country’s railroad systexpanded), Grand LalSt.
Marys provided another wave of growth and income. In the 189@hen oil wa:
discovered in the area, the lake quickly becaméespaovith an array of oil derrick

and played center stage to a s-lived oil boom with all its ensuing econon
benefits.

Then quidly, after the excitement of oil drilling faded the early
1900’s, Grand Lake SMarys began to steadily grow over the r
century into her most enriching and enduring — a state park

bringing over 750,000 visitors and $1600,000 in economi
activity per year.

Unfortunately, adequate measures were not takemtlogse past decades to also-guard what is at
the center of this recreational and economic ay; the waters of Grand Lakst. Marys. Although
many attemptsvere made to reduce the level of pollution entetimg lak—including a host o
regulatory and enforcement actions, a buildingibal®72, a central wastewater collection syster

the lake’s south side in 1986, and the developroéat watershed actii plan in 200—little or no
effective action resulted.

Grand Lake St. Marybas now become one of the most polluted water badi¢he State of Ohit
And, instead of offering recreational renewal ortun@s tranquil beauty, the lake is n
characterizedby foul smells, scur-laden shorelines, cloudy waters, fish kills, andajéng plant life



The Grand Lake SMarys Restoration Commission has formulated thiat8gic Plan to provide
framework and timeline for utilizing various projs@nd economimanagement tools to impleme
solutions for current and future lake improvemeantsl revitalizationThe Strategic Plan should
viewed as a guide and resource for economportunities which will restorand improve the loc:
economies surrounding the lake while supportingetihveronmental restoration of the lg

Grand Lake St. Marys as an Economic Forc

Auglaize andMercer counties as well as theestern Ohio region havaistorically enjoyec
remarkable economic benefits from Grand LSt. Marys.Mercer and Auglaize counties experiel
the greatest economic effedimce the contain the entire watershed and spatial extenthenfake
proper within the countiesoundaris. To a lesser extent, West Central Of@oeives contributior
from the infrastructure created by the industried business fostered by the I's position.

This economic activity, of course, was nurturedrothe years, with private and publfunding
invested into the state park and its surroundireg,aestablishing it as a popular recreational ¢t
and tourist attraction, complete with boating, swimmir
water skiing, fishing, camping, hiking, picnickingunting,
lodging, restaurants, and morkdditional investments wel
also made in the 1980's and 90’s when a large boo
residential development took place in the lake &ftegled by
people’s desire to live close to the natural beaahd
shorelines of Grand Lake St. Marylshe sustaine growth in
the real estate market enabled the property tag tzagrow
thus benefiting the counties aschool districts

The ‘tangible’ economic benefits this region hapenienced from the recreational travel & touri
industry are documented in eport titled “Tourism Economics Fhe Economic Impact of Tourism

Auglaize and Mercer Couets, Ohio’ published July 20C In the past, Grand LakSt. Marys was
recognized as a recreational mecca for West Ce@rabd in which the otal economic gain
(including sales,wages, andaxes) exceeded $190 million dollars supporting o2et00 loca
hospitality jobs.This does not include but is greaenhanced by th&ickledowr effect felt by the
buying power of seasonal property owndn addition, the ‘indngible’ quality of life factors relate
to the recreational opportunities this region tasffer undoubtedly led to increased growth potdi
for nonlake related businesses in efforts to attract ataim quality people to the employment bz
Theseeconomic engines include the region’s manufacturfigance, insurance, and health c
industries which haenabled this part of the state to weather the ananslowdown the nation hi
experienced. The lake has provided great and tabenefits to te region over the years

The Environment and theEconomy: an Intertwined Connectior

There isn’'t any doubGrand LakeSt. Maryshas been the centerpiece of both local and reg
economic influence within West Central Ohio. As tiealth of the lake and its native habitat
thrived, so has the economy. However, the healtthefake in recent years has realized the dr
cunulative effects of gradual land use changes, @ladoth growth and development surrounc
the immediate lake area and related to the agui@llindustry boom vthin surrounding watershec




The Mercer and Auglaize County region of Ohio iskn as some of the most fertile and productive
agricultural land in the country. Historically ran§ as the top producing county in total agricudtur
receipts, Mercer County alone generated $411 millitmllars in 2008, according to the Ohio
Department of Agriculture’s Annual Report.

The economic climate and culture within these cesraind within the West Central Ohio region are

clearly multifaceted with interdependent links betn the land and water and production of services.
Unfortunately, the gains within the agriculturabéa of the economy have helped yield economic
losses for tourism, recreation and businesseswgutnog the Grand Lake St. Marys communities.

Grand Lake St. Mary’s Restoration Commission
The Grand Lake St. Marys Restoration CommissionSERC) was established in January 2010, in
response to the decline of the economic and ecmbdiealth of Grand Lake St. Marys. Itis a
collaborative partnership comprised of multiple coomity leaders, governmental entities and
volunteers formed to collect, analyze and catabigons for the economic revitalization of Grand
Lake St. Marys through planning, monitoring, fisecahnagement and project implementation of
economically and environmentally sustainable ihites. The Commission is made up of the
following entities:
Commission Members

= Auglaize and Mercer Counties Convention and WisiBureau

= Board of Auglaize County Commissioners

= Board of Mercer County Commissioners

= City of Celina

= City of St. Marys

= Grand Lake St. Marys State Park

= Grand Lake /Wabash Watershed Alliance

= Lake Development Corporation

= Lake Improvement Association

= Mercer County Civic Foundation

= St. Marys Community Foundation

= Wright State University Lake Campus
Just as these issues surrounding the lake arefawetiéd, so must the solutions. Through the efforts
of the Lake Restoration Commission (Commissiongdamic relationships and various local, state
and federal government agencies, limited funding been provided to start implemention of a
variety of short-term strategies in targeted larati throughout the watershed. These efforts have
been focused on identifying proven strategies actirtological solutions available to work toward
improvement and restoration of the lake’s watellityjuand economic values.

Beyond these efforts which the Commission will amn to support, as the core of the Commission’s
function, this Strategic Plan has been developeal ggide and resource for economic opportunities
which will reinstate and improve the local econosnsgurrounding the lake while supporting the
environmental restoration of the lake.



SECTION 1I: PURPOSE AND NEED

Purpose and Need

Over the past®years numeroLstakeholder groups have developed plans to redutciemt loading
into the lake as a component of regulatory requimres) and/or land stewardship. These efi
initialized the process, but have been hamperdditing availability and regulatory awrity. With
the advent of a thre&b public health and welfaressociated withite continued decline of the lal
the degradation spread beyond the environmentalitiom of the lake to the economic condition
the region. This aspect dia problem leado the creation of the Grand Lake Btarys Restoration
Commissiorand aided in the formulation of its approac resolving thegproblem.

When describing the lake’s crisis, there are twp Wwerds to remembe— sediment and phosphort
The long term envonmentaland economic restoration of the lakes at the intersection of
physical and economic revitalizat. To achieve this conditiothe development (a strategic plan
which integrateshe practices necessary to remove the source cof the degradation by applyin
of economic development princip to achieve a renewed andstainable economy for the lake
required.

The Commission identifiedhe nee to developeconomic opportunities and activities that s
directly and/or indirectly fro restoring damaged natural resources such as GuakelSt. Marys
(GLSM). The creation of an econo, derived from restoration of the lakeithin the GLSM
watershedwill provide a new direction that is both environmely sustainable and economice
viable. Recognizing and correcting problems creayeclirent and past activities and applying a |
environmental and economic paradigm to the futdfer® a challenging, yet unique and excit
opportunity for the communities that have comeelg on tte lake and watershed.

Existing Conditions

GLSM ecosystem is exhibiting the symptoms of a fimmal “breakdown” and on the edge
ecological collapse from over 0 years of human activities. The :

frequency and intensity of algal bloc has increased over -
the past 10 years culnating indangerous levels of algae =, ,L;
microcystin toxin, endangeri the public health and ﬂ ﬁ’?l_' =
welfare. In May of 2009 the hio Environmental - |
Protection Agency (OEPA)osed warnings advising t;
people and animak® minimize contact with the lak
waterdue to the potential effects of the tc. Algae
blooms which occurreduwling the summer of 20
were of such a magnitude and duration, the OEPA
was forced to close the lake to ALL recreationalvity
due tothe extremely high levels of microcystin and ot
toxins including cylindrospermops that resulted. This prompted

immediate action by the State of Ohio to seek wtdading and solutions to the problem to mitig
the reeccurrence of the blooms in 2(.




Causes and Sources

As the receiving water body of six contributing suéitersheds totaling 112 square miles, GLSM has
become severely degraded and nutrient enriched. drigming algal blooms are an outward
representation of the ecosystems inability to mecand utilize the accumulated, excess nutrients
being contributed to it by its watershed despitg@rioned conservation practices that have been
adopted over the last decade.

Numerous studies and research efforts have de@insullative loading of nutrients (phosphorus and
nitrogen) as the root causes of water quality désgran. The Total Maximum Daily Load (TMDL)
developed for the GLSM watershed by the OEPA in72@3 a Clean Water Act requirement for
303(d) listed waters, identified the “probable smsr of impairment in this watershed are tied to
agricultural practices”. Additionally it cited humavaste from unsewered areas with failing septic
systems as a contributing source. The establishdédLTenumerated a reduction of phosphorus by
175,000 Ib/yr and nitrogen of 48,000 Ib/yr was iieegh to support the “Aquatic Life Use
Support/Recreational Use” designations for GLSM imttibutaries.

Economic Effects of Lake Condition on Local/RegionaEconomy

Excess loading of nutrients into GLSM has resuitedpecific impacts to the local and regional
economy. These impacts are both directly accesiedost business revenuel/jobs and indirectly
through lost property value. Other ancillary impgait terms of decreased business recruitment and
increased business relocation are being realizechagalties of the increased regulatory oversight
being implemented to help restore and protectake.|

The most notable and quantifiable impacts are theectly related to tourism. The ‘Economic
Impact of Tourism in Auglaize and Mercer Countiegort prepared by Tourism Economics, Wayne,
PA, was published in July 2009. It reported thdesawages and taxes generated approximately
$193M to the region and accounted for 2,487 jolmse upon surveys conducted with the many
affected businesses in the region over the pastmdidths (as part of the SBA Disaster Declaration
Survey commissioned by Governor Strickland as exaddor the declaration), the average business
revenue was down 35%-40%. By extrapolating thisgmtage across the region, recreational related
revenues decreased approximately $77,000,000.

During this period, property values have fallencg#ously by an estimated 14% based on the 2008
through 2010 WRIST, Inc., Housing Statistics. 6%thit decline can be attributed to the lake’'s
condition. Local real estate professionals havecatdd that since the first health warnings by the
state in 2009, the market for any properties inrdggon has all drastically decreased as evidehged

a 45% drop in conveyance fees collected by Mercaun@ alone. In addition, financing through
Freddie Mac/Fannie Mae for homes in proximity te thke has been denied. The cumulative effect
of these items is difficult to determine, but ishHzeen conservatively estimated at $25,000,000

The GLSM region has made state and national newdalthese issues. The agricultural industry is
also beginning to feel the ripple effects. Histalix many poultry producers have brokered their
waste to land outside the watershed that is in péedtrients. Local and state agencies in Indinea
now openly questioning whether this product shdaddspread on land in Indiana because of impacts
being experienced in Grand Lake St. Marys. Furtlbeenseveral livestock operations including a



recent multi-million dollar egg processing facilityave decided to locate in Indiana due to the
perceived future problems with locating in thisiogg As a large economic driver for this regiore th
agricultural industry in this part of the statelwihdoubtedly begin to suffer as a result of theatiwe
cascading effect of the last two years. At thistitime effect of these processes on the econonotis n
quantifiable. However it can be reasonably assuthatithe overall impact will result in a loss of
agricultural revenue.



SECTION Ill: STRATEGIC PLAN

Strategic Goal
Through this initiative, the goal of the Grand Lakie Marys Restoration Commission is specifically

intended to evaluate and emphasize the economitalieation of the lake through strategies and
actions which vyield the highest economic and emvitental sustainable benefits. Thus, the
overriding goal of the Strategic Plan is to:

Provide a holistic blueprint for the sustainable environmental and economic

renewal of Grand Lake St. Marys and its contributing watersheds through an

approach that will motivate and coordinate stakeholders to increase the ecological

and economic effectiveness of restoration activities. These efforts will also help

lake communities realize their potential to improve and protect the natural and

economic resources of theregion.

Strategic Objectives

The Strategic Objectives of the plan formulate ardmated approach to achieve the goals of the
GLSMRC Strategic Plan. These objectives form amratnnected framework which supports a
matrix of opportunities for providing and applyingrious management tools and financial resources
for current and future lake improvement and pratectSpecific objectives and stepping stones in the
Strategic Plan development and implementation m®c@clude: coordinate, public outreach,
study/document, economic revitalization and desigmglementation. Each of these objectives is
further described below. The end product is a tjvilocument which will be evaluated regularly and
updated as new information becomes available.

= Coordinate: Provide a basis of interaction to coordinate amelgrate the efforts experiences and
resources of state, federal, private and busimésgests to achieve consensus on issues and
solutions to realize a synergistic effect.

= Public Outreach: Establish open lines of communication to infoedyucate and understand the
needs and objectives of those who live within tb@agical context of the system and holistically
carry the message on to the overall populace.

= Study/Document: Promote the application of science and economaexelopment analyses to
understand the stressors impacting the environthanth economic systems in and around the
lake. These effects will be documented to prombge host appropriate technologies and cost
effective solutions with the most far reaching bage

= Economic Revitalization: Seek funding to implement projects through grastsstainable
business opportunities, contributions, state/fddieraatives, and to re-inoculate the economic
drivers of the region. Funding mechanisms withi thS. Environmental Protection Agency, the
US Army Corps of Engineers, and Ohio DepartmenEpnfironmental Protection as well as
through other nonprofit resources will be pursued part of these coordinated efforts to
effectively provide the greatest environmental andnomic benefits for the lake.

= Design/Implementation Carry forward the identification and implemenrdat of coordinated
actions that will lead to the restoration of thieel@nd restore economic viability.



Strategic Actions

Associated with each of these objectives are speaition items which the Commission is pursuing
to initiate and sustain progress toward achievirgstrategic goals. Some of these actions areypolic
stewardship, education, information and fundingmtiéd and apply to the preliminary infrastructure
necessary to support and achieve the developmemtpodigmatic Strategic Plan. These actions also
provide the fundamental substructure necessary tlier implementation of specific project
opportunities designed to improve the physical damdof the lake and the surrounding economy.

Coordinate

Numerous groups/organizations including Ohio Departt of Environmental Protection, Ohio

Department of Natural Resources, Natural Resou@msservation Service, Grand Lake/Wabash
Watershed Alliance, Lake Improvement Associationg.,ehave been developing plans and
implementing projects through a variety of fundismurces in an effort to stem the degradation of
Grand Lake St. Marys. These efforts have focuseehapily on the objectives delegated to the
specific organization. Redundancy and a lack oégrdated planning of projects influence the
efficiency, scale of funding and support that coodédreadily achieved through a consolidated effort.
Interlinking of the objectives to present a compredive front is necessary to synergize the overall
work and allow for effective support at the fedesshte and local governments level.

Action Items
1. Research and establish a legal entity dedicat@det@nvironmental stewardship of
the lake which can influence and promote a rest@raipproach.

2. Create and manage a program to identify, reqoisaind direct funding resources to
achieve the strategic objectives of the plan.

3. Establish Special Use Districts within the regiorfdster development of sustainable
business practices and provide economic incentovpsomote growth in the region’s
most directly impacted by the lake’s condition.

4. Establish a Consolidated Action Plan to integr&e économic, water quality and
public health/welfare actions and provide a unifeggproach to the environmental
and economic revitalization of the GLSM region.

5. Petition for the establishment of a State fundeklieLlslanager position to act as the
primary coordinator for synchronization, monitorirapd enforcement of state
actions.

6. Integrate revisions to local land use/zoning retijuts to reduce practices that
promote nutrient loading into the lake or its ttdmies in tandem with state actions.

Public Outreach
The scale of effect of the lake both as a localragibnal economic driver as well as one of tha'are
greatest natural resources, far outreaches thahvidinormally associated with the impact of a lging
degraded resource. As such, the integration oekt@ker comments and concerns is critical to the



process of developing strategies and solutionsragams to manage and distribute information about
the activities and progress of the plan and thensizsion. An information management system will
be established to provide an interface for staldgrslto maintain a continuous portal for education
and feedback.

Action Items
1. Establish and maintain a comprehensive communitatiqplan to integrate
stakeholders’ ideas and provide continuous flowfafrmation.

2. Develop educational programs to promote grass ramtderstanding of lake
degradation issues for elementary, secondary ablic@udiences.

3. Establish and implement a comprehensive fundraigiag to support the objectives
of the Strategic Plan.

Study/Document
The availability of information and data to establbaseline conditions for measuring successes and
providing supporting evidence for potential fundimgportunities is currently a limiting factor. The
“value” of the lake to the region, though recogdizbas not been fully accredited in the restoration
process. Critical data which provides the basisdetermining the effect of various management
techniques to support restoration opportunitiesnissing. Economic and scientific data will be
collected to act as a metric for measuring sucoédbe work being conducted and will provide
critical baseline information to formulate and anttechnological solutions.

Action |tems
1. Conduct economic study on the impacts to the ecgrfoom lake conditions to use
as a metric for improvements.

2. Install water quality monitoring stations in eacbntributing sub watershed to
document achievements and provide critical datéafad management.

3. Define, initiate and monitor scientific and econondiata that supports actions to
undertake long term projects.

Economic Revitalization

The creation of economic opportunities that esshbustainable actions which have the ability to
fuel the local economy while resolving the caused aources of the lake degradation are a key
component to restoring the economic viability a tiegion. The creation of a “restorative economy”
through the development and application of marlketeld solutions and innovative funding
mechanisms will be critical and necessary. Therdityeof multiple funding sources and partnerships
each targeting aspects of the problem from diffeaggles and approaches will, over the long haul,
fuel comprehensive and sustainable financial antbgi solutions for the lake region.

To support the development of infrastructure negdgqaromote a “restorative economy”, legislation,
laws and policies that will help manage risk, amtaarage/support the private sector will be



established. This framework will create markets Wailding the critical mass necessary to attract
sufficient financial and technical influxes thatllwinfluence landscape level improvements. Four
different strategies will be utilized to initiatestablish and sustain the economic initiative fedusn
restorative processes.

Funding Source Development: These actions develop financial resources through
distribution of costs to user groups to finance deselopment/operation of infrastructure:
(storm water utilities, drainage districts, et@his long-term strategy allocates funding to
specific user groups.

Seed Funding and Incentives: These actions provide initial funding primarily oligh
grants, public sources and/or bond issuance to @mconomic initiative. This strategy
utilizes incentive money to provide a financial argee for encouraging investment. This
grouping includes; Government Funding, Natural Res® Tax Increment Financing (TIF),
Tax Incentives, Subsidies, Renewable Energy/Cleathiiology Programs with the
intent/understanding that costs will be recoveraugh assessment of internal capacity
building and revenue generation within the regicg@nomy. These are short term actions
used to “jump start” the local economy.

Corporate Structures: Several newly formulated corporate structures aaslable that
provide varying incentives for businesses to bdttaet diverse funding/investment sources
and tax relief in exchange for limitations on ligtgiand structured profit margin. Examples
of these structures include: L3C (Low-Profit Lindt&iability Company), B-Corp (Benefit
Corporation), and P3 (Public-Private Partnershiphe application of these structures
establishes long term commitments to sustain bahréstoration and economic development
of the region.

Ecosystem Services Programs: These programs create a cap and trade system for
ecosystem services within an established geograpbgion to address regulatory
requirements. The privatization of these servicewiges the opportunity to conglomerate
and focus the ecosystem service (nutrient removbBre it would be most effective. The
establishment of these programs in conjunction wfthctive regulatory requirements Total
Maximum Daily Loads (TMDL), provides a long ternifseinded process for restoration.

Strategic Action Items
1. Evaluate highest priority projects and prepare peosises as to the economic
development value that will be realized from impésrtation. Convert data into a
business plan based on the best financial avenoegrdévide funding for

implementation.

2. Seek legal/legislative approval and assistancestabésh economic implementation
strategies within the Grand Lake St. Marys spedisticts.
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3. Develp supporting economic studies and valuations tostamtiate business
prospectuss fol development which will promoteeconomic implementatic
strategies.

4. Establish a Natural Resources Capital Improvemertig®m and supportir
economic justification fc the creation of Natural Resource TIF.

5. Initiate and foste the development of at least one sustainable busiapterpris
within the watershed that aids in treating critisibssors in theccsystem.

Design/Implementation
The planning an@mplementation of projects specifically designatededuce i-lake and watershe
nutrient loading arghe primary drives to restorghe lake. These activities are described bri
below and arenore fully documentecevaluated and prioritized in Appendix Bhese actions can |
subrogatedinto four basic categori: Sediment Management, Biological Treatments, Chdr
Treatments, and Bebtanagement Practic

Sediment Management: Projects within this category will focus on the wetion/removal o
sediment from the system as a means to sequestamntioad Sediment is the priary vehicle
by which phosphorus migrates from the watersto the lake where
it is stored. Management of this material meboth preventing it
from entering the waterways through agriculturest Management
Practices (BMPs)stream restoration, and shoreline stabilizatioc
removing the material that hagg

already entered the system throu
sediment collection and dredging
The dredged and collected material can then beededer _
bereficial projects such as island crea to promote habitat &
benefits within the lake system or disposed of ptand setting. £
Project types within this category include; dredgmil island *
devdopment, upland disposal of dredge sgand stream bank stabilization.

Biological Treatments: Ecological balance within the lake system ca altered over tim to
create self degrading systenThis strategy can be accomplished
targetingspecific components of the biological system tizet cycles
based on specific conditic. Project types within this catego
include; fish stock adjustmentsMicro Nutrient Modificatior,
aeration/circulation, water level managen.

Chemical Treatments: Alum and peroide are chemicals used to seque
the phosphorus in the lake that feeds the algabrbdo The
chemicals are applied to the lake from boats quickly react to
inactivate phosphorus. This treatment provides an excellear
term solution to the existing algal blooms in thedakhile the
source supply of phosphorus is reduced to sustankdvels.
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Project types within this category include lake evidum dosing and in-stream flocculation of
sediment.

Best Management Practices: Non-point source inputs of nutrients into the lake targeted
through the application of Best Management Pragtithese actions initiate and can maintain the
long term protection of the lake. Project typeshimitthis category include; treatment trains,
riparian buffer and stream restoration, wetlandato®, Low Impact Development (LID)
regulation establishment, manuref/fertilizer manag@mand waste to energy strategies.

Prioritization of Design/Implementation Actions

The approach for prioritizing these actions to¢itle greatest ecological and economic solution for
the lake and surrounding communities was to selg@ctmary indicator or “keystone pollutant” which
could provide both indications of water qualityvasll as economic status. Phosphorus provides the
baseline information for this analysis as welllas éxpected return based on removal efficiencids an
calculated economic gains. Phosphorus is also gifromterlinked with the environment and
economy in Grand Lake St. Marys as the key poltutaerfering with delivery of economic services
the lake once provided. Thus, the choice of phosghas the keystone pollutant will allow this
analysis to describe current conditions as wellaaticipated water quality improvements and
economic gains.

In support of the goals and objectives of the 8giatPlan, an approach was formulated to determine
the inherent value of specific project types angfmjects. This process represents a prioritizadion
the action items that yield the greatest returntfar efforts put forth. Project types that have the
greatest potential to re-establish the economiditions that result from a healthy lake, and have
ancillary contributions to the overall economic Waging of the region have the highest scoring.

The prioritization process assesses the potentiaboh project type in six categories; Economic
Benefit Potential, Scale of Effect, Term of EffeEzonomic Value Estimate, and Implementation
Strategy. Each category has a maximum value ofpbd@s. Subsequently the total point score for
each category is weighted, and the sum of the weighoints represents the projects point score
value. This is a qualitative ranking and is onlatige to other projects scored under this protocol

Economic Benefit Potential- This factor estimates the probability the projeas to affect the key
factors which impact the local and regional econoffrhyese factors can be described as the projects
potential to impact:

Eco-Tourism: Encourage travel to the region from outside ateasxperience the natural
environment of the lake and surrounding watershed.

Recreational Use/Capacity:Increase utilization of the lake and surroundirgtesshed for
recreational opportunities i.e. hunting, fishingjreming, boating etc.

Research Provide educational and business initiativesrtdeustand the underlying matrix of
processes which have lead to the decline of theraa¢nvironment and/or development of
technologies to repair or utilize the stressorshensystem for productive purposes.
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Business Establishment Create opportunities for the development or exjmn of
businesses in the region which implement practidmg in the application of sustainable
solutions for the primary stressors acting on th&tesn. These businesses may also create
ancillary services to support increased econontigigcwithin the region.

Community Re-investment Develop the economic structure within the rediuet provides
internal utilization of established businesses eesalt of the stimulus created from improved
conditions of the natural environment.

Scale of Effect— This factor ranks the range of influence of pheject. It speculates as to the extent
of economic support that will result from its sussfll implementation.

Lag time to Functional Effect — This factor is an indicator of time necessary tfte project to
perform. Under the current plan, projects that hinee most immediate functional effect have the
greatest value.

Term of Effect — This factor provides recognition for the permarneof the project. Projects that
provide effect over long periods of time take poerece over those that are short lived.

Economic Value Estimate— This factor relates nutrient loading of the laé¢he economic impacts
created by the excess loading. The state has issidbla Total Maximum Daily Load (TMDL) of
nutrients at which the lake will function. Nutrisnin excess of this amount degrade the system and
lead to impacts upon the local and regional econd®aged on current information, the economic
impact attributed to excess loading was estimaidit$102,000,000. As such the value of loading in
excess of the TMDL rate has a direct value whiah loa equated to determine its inherent value per
unit. For this evaluation phosphorus loading haanteelected as the keystone pollutant for ranking.
Phosphorus loading into the lake has been estinataderage 192,000 Ibs/year (2007 OEPA TMDL
Report) which is 144,000 Ibs/year above the reconteé TMDL rate of 48,000 Ibs/year. As such
the economic value of phosphorus per Ib in the mshtd is $708/Ib. This value can then be applied
to the anticipated removal/sequestration providgthle project to estimate its direct contribution t
the economics of the region. In addition the immatation of projects may also stimulate new
revenue leading to job creation, property improvetsieincreased tourism and product sales which
may add to the value of various efforts recommended

Implementation Strategy — This factor rates the method of implementatiuat is being considered
for the project. Priority is given to implementatictrategies that establish sustainable business
enterprises which can generate economic investimenthe region.

Actions Items

Projects with the potential to improve the ecolagibealth of the lake through the sequestration,
removal or prevention of nutrients within the lade watershed area were prioritized to establish
those deemed most critical for achieving the objest of the plan. The list of actions below
represents the initial projects to pursue as dtresthis assessment in order of importance. Sjgeci
information regarding components and timeline fclreproject type are included in Appendix A.
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Critical Implementation Priorities
1. Sequestration of Soluble Reactive Phosphorus (Cheaal Treatment)

Purpose:

Action:

Chemical sequestration of residual phaogsphdhrough direct

application of Aluminum Sulfate (Alum) and other echical
treatments such as peroxide. According to a 200rteroduced by
Tetra Tech, Inc. for the U.S. and Ohio EPA, alurhighly effective
at reducing the internal loading of phosphorus.,(irecycling of
sediment phosphorus), the major cause of the algaims in both
thermally stratified and unstratified lakes. Altighualum has proven
to be highly effective at reducing internal loadimgboth shallow
(unstratified) and deep (stratified) lakes, iteefiveness at reducing
algae is often greater in shallow lakes because pth@sphorus
released from the sediment is immediately availabl¢he photic
zone (portion of the water column through which lgim may
penetrate and permit photosynthesis.
Request action by the State of Ohio to mevfor the lake-wide
chemical dosing of the lake in spring 2011 as ansed providing
relief to the residents and businesses affectethéAlgae Blooms
of 2009 and 2010.

2. Dredge Sediment Depositions

Purpose:

Action:

Removal of accumulated phosphorus-enriseeiment layer via
suction dredging over the bottom of the lake dependn measured
sediment profiles. There are other purposes fodging, such as
removal of toxicants and lake deepening. The physiemoval of
the sediment bed load may be used to develop gitatly placed
islands and in-lake wetlands bringing great reaveat benefits and
important wildlife habitats. In addition, the despinent of islands in
Grand Lake St. Marys can create windbreaks redutiegwave
action that currently causes sediment to remaipenged in the
water column
Develop initial planning and request actioy the Army Corps of
Engineers to provide planning support for the deelent of dredge
spoil islands in the lake as a means of sequegtértarnal nutrient
loading in the system.

3. Beneficial Use of Organic Waste

Purpose:

Action:

Provide alternative use for manure preducthe watershed which
will limit discharge into the system as a non-panotirce discharge,
in addition to establishment of a revenue produdinginess in the
locality.

Create economic incentive package to dttpaitvate development
and investment.
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4. Treatment Train Establishment

Purpose:

Action:

Act as a non-point source Best Managernkeattice (BMP)
consisting of multiple BMPs integrated by streaow that jointly
result in improvements to the quality of water tdeged into GLSM
from the watershed. The ’train’ starts with a stned®ed load
collector with integrated alum dosing, followed byconstructed
wetland to provide secondary treatment, then fitirathrough a
restored wetland for tertiary refinement prior tmtexing an
embayment such that biological filtration and derat(AiryGator)
can be employed. The train will also help to geteetiae data needed
to support and develop future watershed and lakerdwement
strategies by utilizing a gauge monitoring statiomeach stream. A
NRCS-USDA stream gauge monitoring station, estaétisin 2008
on the Big Chickasaw Creek provides valuable datated to the
phosphorus load entering the lake. To accuratelynitmo the
effectiveness of BMP’s stream gauge stations neéuxt tinstalled on
each of the eight primary streams entering the. lake
Establish Treatment Trains in drainagehe lake to act as a non-
point source BMP.

5. Rough Fish Removal

Purpose:

Action:

Restriction of ecological process thapwal the cyclic nutrient
processing from physical and metabolic activitiesooigh fish. Bio-
manipulation includes the harvesting of rough fishy., carp, shad,
etc.) and the stocking of game fish in very largehers. Rough fish
digest and disturb sediments, making phosphoru® ragailable to
algae in the water column. They also prey on zowtm, large
populations of which are critical in the control afgal blooms.
Large populations of game fish can help to corttrellarge numbers
of rough fish, providing better water quality andaaimproving the
sport fishery. The goal is to alter biological asbéages and
processes, of rough fish removal so that a statlegrer water
condition may develop.

Develop program to remove rough fish aneksstate approvals for
large scale removal operations.

6. HAB Prevention Through Micro Nutrient Modification

Purpose:

Seasonally modify the available microients in the lake system to
prevent the development of toxic algae and prortiealevelopment
of non-toxic algal varieties (diatoms). By optinmigi the nutrient
content of the water column through treatment eerlthe season,
this strategy can prevent a toxic bloom from takhgd. Micro
nutrient modification can selectively encourage thewth of
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Action:

diatoms which are beneficial to the marine ecosysdad may be a
valuable source of biomass for energy and products.

Determine the effectiveness of the pilobjpct demonstrated in
August 2010 as a basis of moving forward with @&takde project.

7. Aeration and Circulation

Purpose:

Action:

Aeration and circulation are the mostnofteed techniques in lake
water quality management. Destratification and ioomd mixing
can be achieved, so long as the flow rate is seffic Battelle
Research Institute is analyzing data of a dematimtrgroject that
began in 2010 on an AiryGator (also utilized ag pathe Treatment
Trains) to determine the effectiveness and scéhahilf aeration
within Grand Lake St. Marys. Airy-Gators serve riplét functions,
including: creating an aerobic benthic cap thateases the activity
of lake-bottom organisms that consume organic r@temoving
oxygenated water flows, destratifying the dissolegggen profile in
the water column for higher forms of aquatic faucagulating
oxygenated water; and enhancing nitrification/dédaition of the
water column.

An additional benefit of circulation in relativeshallow lakes is that
it neutralizes the buoyancy regulation mechanisnty@nobacteria
(blue-green algae). Under quiescent conditionsnayacteria can
adjust their position in the water column to obtiégint and nutrients
by expanding and contracting gas vacuoles with aooy rates of
one to two meters per hour. Non-buoyant algae,(digtoms and
green algae) settle out of the water column undeiesgent

conditions, leaving the nutrients and cyanobactariadhe lighted

zone. If circulation is strong enough to exceedséhbuoyancy rates,
then diatoms and/or green algae can replace cyatelzain a well-

mixed regime.

Determine the effectiveness of the pilabjpct demonstrated in
summer 2010 as a basis of moving forward with a-alde project.

8. Water Level Management

Purpose:

Grand Lake St. Marys has a very high hyidraesidence time
(HRT). HRT is the average amount of time required to cetaby
replace the lake’'s water volume. Normally when watelume is
relatively small and the flow of water is relatiydligh, the HRT is
short: sediment and nutrients move quickly in and of a lake.
Unfortunately, this is not true for Grand Lake [@arys.

Constructed as a shallow reservoir for kiemi and Erie Canalthe
lake retains about 80 percent of the suspendednsedlithat enters
from its eight main tributaries. The lake also imgavirtually all of

16



the heavier sediment—known as “bedload’—that enters\s a
result, the lake functions exceptionally well asegention basin for

harmful phosphorus-charged sediment that wouldraike migrate
downstream.

Action: Additional investigation of Spillway Tube
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Section VI: Time Line

Objective

2011

2012

Ql

Q2

Q3

Q4

Ql

Q2

Q3

Q4

Coordinate

Research and Establish Legal Entity

Funding/Program Management

Establish Special Use Districts

Establish Consolidated Action Plan

Petition for Establishment of Lake Manager

OB WIN|F

Revise Land Use/Zoning Regulations

Public Outreach

[

Establish and maintain a comprehensive CommuaitaPlan

N

Develop and Integrate Educational Programs

w

Establish and Implement Fund Raising Program

Study Document

[

Economic base line metrics study

N

Water Quality Monitoring Stations

w

Define, initiate and monitor science and econcaai@

Economic Revitalization

Prepare business plan/prospectuses

Legal/legislative approvals

Conduct Economic Studies for Prospectus Valuation

Develop Natural Resources Capital Improvemengiim

QR IWIN|F

Institute Sustainable Business Enterprise

Design/Implementation

Sequestration of Soluble Reactive Phosphorus

Dredge Sediment Depositions

Beneficial Use of Organic Waste

Treatment Train Establishment

Rough Fish Removal

Micro Nutrient Modification

Aeration and Circulation

OIN|O|[RIWIN|F-

Water Level Management

Yearly Total

Contingency (10%)

Total Yearly Funding Target

Completion
Ongoing action
Milestone Component
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Objective

2013

2014

Q1

Q2

Q3

Q4

Q1

Q2

Q3

Q4

Coordinate

Research and Establish Legal Entity

Funding/Program Management

Establish Special Use Districts

Establish Consolidated Action Plan

Petition for Establishment of Lake Manager

OO WINF

Revise Land Use/Zoning Regulations

Public Outreach

[

Establish and maintain a comprehensive CommuaitaPlan

N

Develop and Integrate Educational Programs

w

Establish and Implement Fund Raising Program

Study Document

=Y

Economic base line metrics study

N

Water Quality Monitoring Stations

w

Define, initiate and monitor science and econodaita

Economic Revitalization

Prepare business plan/prospectuses

Legal/legislative approvals

Conduct Economic Studies for Prospectus Valuation

Develop Natural Resources Capital Improvemengiaim

QR |WIN| P

Institute Sustainable Business Enterprise

Design/Implementation

Sequestration of Soluble Reactive Phosphorus

Dredge Sediment Depositions

Beneficial Use of Organic Waste

Treatment Train Establishment

Rough Fish Removal

Micro Nutrient Modification

Aeration and Circulation

DN | |WIN|F-

Water Level Management

Yearly Total

Contingency (10%)

Total Yearly Funding Target

Completion
Ongoing action
Milestone Component
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Objective

Coordinate

Research and Establish Legal Entity

Funding/Program Management

Establish Special Use Districts

Establish Consolidated Action Plan

Petition for Establishment of Lake Manager

OO WINF

Revise Land Use/Zoning Regulations

Public Outreach

[

Establish and maintain a comprehensive CommuaitaPlan

N

Develop and Integrate Educational Programs

w

Establish and Implement Fund Raising Program

Study Document

=Y

Economic base line metrics study

N

Water Quality Monitoring Stations

w

Define, initiate and monitor science and econodaita

Economic Revitalization

Prepare business plan/prospectuses

Legal/legislative approvals

Conduct Economic Studies for Prospectus Valuation

Develop Natural Resources Capital Improvemengiaim

QR |WIN| P

Institute Sustainable Business Enterprise

Design/Implementation

Sequestration of Soluble Reactive Phosphorus

Dredge Sediment Depositions

Beneficial Use of Organic Waste

Treatment Train Establishment

Rough Fish Removal

Micro Nutrient Modification

Aeration and Circulation

DN | |WIN|F-

Water Level Management

Yearly Total

Contingency (10%)

Total Yearly Funding Target

Completion
Ongoing action
Milestone Component
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Objective

Coordinate

Research and Establish Legal Entity

Funding/Program Management

Establish Special Use Districts

Establish Consolidated Action Plan

Petition for Establishment of Lake Manager

OO WINF

Revise Land Use/Zoning Regulations

Public Outreach

[

Establish and maintain a comprehensive CommuaitaPlan

N

Develop and Integrate Educational Programs

w

Establish and Implement Fund Raising Program

Study Document

=Y

Economic base line metrics study

N

Water Quality Monitoring Stations

w

Define, initiate and monitor science and econodaita

Economic Revitalization

Prepare business plan/prospectuses

Legal/legislative approvals

Conduct Economic Studies for Prospectus Valuation

Develop Natural Resources Capital Improvemengiaim

QR |WIN| P

Institute Sustainable Business Enterprise

Design/Implementation

Sequestration of Soluble Reactive Phosphorus

Dredge Sediment Depositions

Beneficial Use of Organic Waste

Treatment Train Establishment

Rough Fish Removal

Micro Nutrient Modification

Aeration and Circulation

DN | |WIN|F-

Water Level Management

Yearly Total

Contingency (10%)

Total Yearly Funding Target

Completion
Ongoing action
Milestone Component

21



Objective

Coordinate

Research and Establish Legal Entity

Funding/Program Management

Establish Special Use Districts

Establish Consolidated Action Plan

Petition for Establishment of Lake Manager

OO WINF

Revise Land Use/Zoning Regulations

Public Outreach

[

Establish and maintain a comprehensive CommuaitaPlan

N

Develop and Integrate Educational Programs

w

Establish and Implement Fund Raising Program

Study Document

=Y

Economic base line metrics study

N

Water Quality Monitoring Stations

w

Define, initiate and monitor science and econodaita

Economic Revitalization

Prepare business plan/prospectuses

Legal/legislative approvals

Conduct Economic Studies for Prospectus Valuation

Develop Natural Resources Capital Improvemengiaim

QR |WIN| P

Institute Sustainable Business Enterprise

Design/Implementation

Sequestration of Soluble Reactive Phosphorus

Dredge Sediment Depositions

Beneficial Use of Organic Waste

Treatment Train Establishment

Rough Fish Removal

Micro Nutrient Modification

Aeration and Circulation

DN | |WIN|F-

Water Level Management

Yearly Total

Contingency (10%)

Total Yearly Funding Target

Completion
Ongoing action
Milestone Component
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Appendix A — Scoring and Prioritization
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Project Evaluation and Prioritization Process

In support of the goals and objectives of the GLSMPan, an approach was formulated to
determine the inherent value of specific projegiey and or projects. This process represents a
prioritization of the action items that yield theegtest return for the efforts put forth. Project
types that have the greatest potential to re-astalihe economic conditions that result from a
healthy lake and have ancillary contributions te tiverall economic well being of the region
have the highest scoring.

The prioritization process accesses the potentiahoh project type in six categories; Economic
Benefit Potential, Scale of Effect, Term of Effdetonomic Value Estimate, and Implementation
Strategy. Each category has a maximum value ofpb@ts. Subsequently the total point score
for each category is weighted, and the sum of thglwted points represents the projects point
score value. This is a qualitative ranking andny aelative to other projects scored under this
protocol.

Economic Benefit Potential(weight -15%) This factor estimates the probapilite project has
to affect the key factors which impact the locat aegional economy. These factors can be
described as the projects potential to:

Eco-Tourism: Encourage travel to the region from outside ateagxperience the
natural environment of the lake and surroundingevsted.

Recreational Use/Capacity: Increase utilization of the lake and surroundiregesshed
for recreational opportunities, i.e. hunting, fisfpi swimming, boating etc.

Research Provide educational and business initiativesutdlerstand the underlying
matrix of processes which have lead to the deadihéhe natural environment and/or
development of technologies to repair or utilize stressors on the system for productive
purposes.

Business Establishment: Create opportunities for the development or exjppansf
businesses in the region to implement practiceghwhid in a sustainable resolution to
the primary stressors acting on the system, ortereacillary services to support
increased economic activity within the region.

Community Re-investment: Develop the economic structure within the regibatt
provides internal utilization of established busies as a result of the stimulus created
from improved conditions of the natural environment

High — 20 pts Moderate — 10 pts Low — 5 pts N/A — 0 pts

Scale of Effect(weight - 10%) — This factor ranks the range dfuence of the project. It
speculates as to the extent of economic support Wil result from its successful
implementation.

Regional — 100 pts Watershe®6 pts Local — 20 pts
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Lag time to Functional Effect (weight - 10%) — This factor is an indicator ofwad start time to
actual performance of the project. Under the cuarptam, projects that have the most immediate
functional effect have the greatest value.

Immediate — 100 pts <12 months — 60 pts 12 nibs — 2 years — 40 pts >2 years — 20 pts

Term of Effect (weight — 15%) — This factor provides recognitiimn the permanency of the
project. Projects that provide effect over lomgipds of time take precedence over those that are
short lived.

lto5years-20pts 5to 10 years — 40 ptslO to 20 years — 60 pts  Permanent — 100 pts

Economic Value Estimate(weight — 45%) — This factor relates the nutrieading of the lake to
the economic impacts created by the excess load@limg state has established a Total Maximum
Daily Load (TMDL) of nutrients at which the lake livfunction. Nutrients in excess of this
amount degrade the system and lead to impact® tothl and regional economy. This economic
impact attributed to the excess loading was estichtd be $102,000,000. As such, the value of
loading in excess of the TMDL rate has a direcugalvhich can be equated to determine its
inherent value per unit. For this evaluation phasph loading has been selected as the keystone
pollutant for ranking. Phosphorus loading into thke has been estimated to average 192,000
Ibs/year (2007 OEPA TMDL Report) which is 144,008/{ear above the recommended TMDL
rate of 48,000 Ibs/year. As such the economic vafuphosphorus per Ib in the watershed is
$708/Ib. This value can then be applied to thecgrdted removal/sequestration provided by the
project to estimate its direct contribution to theonomics of the region. In addition the
implementation of projects may also stimulate newenue leading to job creation, property
improvements, increased tourism and product satésiwnay add to the value of various efforts
recommended.

>$10 million — 100 pts 5 to 10 million — 60 pts 2 to 5 million — 40 pts <2 million — 20 pts

Implementation Strategy — (weight - 5%) This factor rates the method obliementation that is
being considered for the project. Priority is givenimplementation strategies that establish
sustainable business enterprises which can gereat@mic investment into the region.

TIF — 50 pts Grant — 30 pts Stintus — 40 pts Public — 20 pts

P3 - 80 pts B-Corp — 40 pts Intteve — 60 pts Private — 10fts

Cost of Implementation
Not ranked, used to establish funding calendarcast flow projections

Maintenance/Operations Cost
Not ranked, used to establish funding calendarcasti flow projections
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Appendix B- Project Descriptions and Forms
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Project Prioritization Scoring

Economic | Scale of LI?L?nI'i[ir(r)lﬁaflo Term of | Economic | Implementation Total
Project Benefit Effect Effect Effect Value of Strategy Score
Sequestration of Soluble Reactive Phosphdrus 6.7 0 1 10 3 45 2.5 77.25
Dredge Sediment Depositions 7.5 5 2 15 45 2.5 77.p0
Beneficial Use of Organic Waste 7.5 5 6 9 45 4 J6.9
Treatment Train Establishment 7.5 5 6 9 18 2.5 @18.9
Rough Fish Removal 5.25 5 10 3 9 2 34.2b
Algal Flipping 8.25 5 6 3 9 1 32.25
Aeration and Circulation 8.25 5 6 3 9 1 32.2%
Water Level Management 8.25 5 6 3 9 1 32.25
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Appendix C — Actions Implemented
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Accomplishments and Partnerships

Prior to the development of this document, the Cagsion initiated partnerships with governmental,
nonprofit, private and research entities to comaild calibrate information, and compose the bast an
most sustainable solutions for the lake. Thesdientffer the most current research and/or expeeién
water quality and economics directly related toitfseles of Grand Lake St. Marys:

Environmental Consulting Businesses
Algaeventure Systems Inc.

KCI Technologies, Inc.

Mad Scientist

Streamside Systems

Tetra Tech Inc.

Government Agencies (Local, State, and Federal)
Auglaize Soil and Water Conservation District (Aaige SWCD)
Grand Lake Wabash Watershed Alliance

Mercer Soil and Water Conservation District (MerS8v/CD)
Natural Resources Conservation Service (NRCS)

ODNR — Division of Soil and Water Resources (DSWR)
Ohio Department of Agriculture (ODA)

Ohio Department of Health (ODH)

Ohio Department of Natural Resources (ODNR)

Ohio Environmental Protection Agency (OEPA)

U.S. Department of Agriculture (USDA)

U.S. Army Corps of Engineers (USACE)

Research/Educational Institutions

Ball State University

Battelle Memorial Institute

Bowling Green State University
Findlay University

Heidelberg University

Ohio Northern University

Ohio State University

University of Dayton Research Institute
Western Ohio Educational Foundation
Wright State University Lake Campus

These partnerships are intended to provide theibiesmation and technological advancements to stpp
physical, biological and environmental integritylake and surrounding watersheds. It is the inbénhe
Commission to evaluate and build from these ressuto deliver the most effective long term economic
solutions. The Commission supports this integrajggroach as a unified platform for the future ecnico
sustainability of Grand Lake St. Marys and her camities.
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Accomplishments through December 2010

» Engaged educational teams to promote conservatimatrient management practices in the
watershed with over $1.5 million in incentive furfds operators of producers.

» Initiated pilot testing and partnership with EPADRR and established partnerships/research
support from Ohio Northern, Bowling Green and Héhdeg Universities.

» Selected GLSMRC Facilitator, Tom Knapke as the C@sion’s local leader.

» =Established legislative representation throughbayest and formation of a legislative committee
to promote statewide awareness of restoration pssgand to recruit funding for continued
research and lake improvements.

» Initiated a water quality monitoring program in fearship with Wright State University, MAD
Scientist Inc. and the Battelle Institute to depabaseline data and monitor progress toward lake
restoration.

» Contracted work with watershed/lake experts, K@l Battelle Institute, to develop a science-
based lake restoration plan and specific stratggfion items.

» Continue to hold public meetings and provide medieess through radio, website and newspaper
vehicles. Most recent public meeting held Octolfi®2

» Established website for the strategic plan, andigeal opportunity for public comment.

* Initiated investigation to develop options for fintdal assistance to mitigate business and industry
losses.

 Initial fundraising of over $550,000 supported berger County Civic Foundation and St. Marys
Community Foundation.

* Applied for and received EPA SWIF Grant of $60,800Airy Gator to add constant aeration to
sediment layers of the lake. Airy Gators in Parkr@érand Southmore Shores have been installed.

* Applied for and received an EPA 319 Grant Awar&485,000 for an in-stream Treatment Train
and floating wetlands in the Prairie Creek Watedlshe

» Installed three Streamside Collection Units in Bigickasaw, Beaver Creek and Barns Creek
» Installed water quality monitoring station on BigiCkasaw Creek

+ Coordinated with State to conduct test dosing winain preparation for full scale application in
2011.

» Coordinated with State to conduct Silica/Micronenits algal flipping test
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Appendix D —Research Reports and Scientific Studies

31



Research Reports and Scientific Studies
The following are reports and studies on Grand LstkéVarys that provided the foundation for this
strategic plan.

* Auglaize and Mercer Counties Convention and Visiureau. Ohio’s Other Great Lake Visitors
Guide.St. Marys, Ohio. Not Dated.

e Celina Sanitary LandfillBrochure. Celina, Ohio. 2003

» Clark, Clarence F. Lak8t Marys and Its Managemeiftublication W-324. Ohio Department of
Natural Resources, Division of Wildlife: Columb@hio. 1960.

» Clark, Clarence F., and James P. Sigigds of the Lake St Marys Area: An Annotated Chask
and Migration DatesPublication 350. Ohio Department of Natural Reses, Division of
Wildlife: Columbus Ohio. After 1967.

* Cook, G. Dennis, Nichols, Stanley A., Petersonn8peA., and Welch, Eugene Bestoration
and Management of Lakes and Resery@rd Edition. 2005.

» Crecelius, DavidGeographic Information Management Systdone 2000. Ohio Department of
Natural Resources. September 26, 2003. www.dre.etatis/gims

* Dunno, Pam.local Historian Sets the Record StraigtRrogress 2000: The Lakes. (Supplement
to The Evening Leader). February 24, 2000.

e Dunno, Pam.Grand Lake St Marys Changes With the Timesogress 2000: The Lakes.
(Supplement to The Evening Leader). February 28020

» Extension Data Center Updated 16 June, 2004. The &ate University. June 16, 2004.
http://osuedc.org/current/main.php

e Grand Lake St. Marys & Its Watershed: Water Qudlitprovement InitiativeODNR, OEPA,
ODA, ODH, Mercer and Auglaize SWCDs, NRCS, and offegtners. November 2009.
http://www.dnr.state.oh.us/tabid/22790/Default.aspx

e Grand Lake St. Marys Watershed Projeggtand Lake St. Marys Watershed Management Plan.
Celina, Ohio. 2005.
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Hoare, RobertWorld Climate Updated September 12, 2003. Buttle and Tuttle, Eeptember 4,
2003. www.worldclimate.com

Hupman, Richard, Larry Perrin, and Ann Shaferand Lake St Marys Watershed Protection
Project; Auglaize and Mercer Counties, Ohialy 1999.

Isbell, Gary Creel Survey Summaries and Estimates of SportHrastests for 19 Ohio Water
Areas in 1987Inservice Note 601. Ohio Department of Naturatdeces, Division of Wildlife:
Columbus, Ohio, August 1988.

Ohio Department of Agriculture. 2005 Ohio DepartinginAgriculture USDA National
Agricultural Statistics Service Ohio Field Officearual ReportReynoldsburg, Ohio. 2005.

Ohio Department of Natural Resourckkercer Wildlife AreaPublication No. 154. Division of
Wildlife. Columbus, Ohio.

Ohio Department of Natural Resourckmiasive Plants of OhidJpdated January 15, 2003.
Division of Natural Areas and Preserves. AugustZ283. www.dnr.state.oh.us/dnap/invasive

Ohio Department of Natural Resources. Region 5 MdHlstimating Load Reductions for Agricultural
and Urban BMPs.”Updated November 17, 2005. www.dnr.state.oh.Usfsthivater/resources.htm

Ohio Environmental Protection Agendyrinking Water Source Assessment for the City déih&e
Public Water System #5400011 Mercer County. Bowirgen, Ohio. 2003.

Ohio Environmental Protection Agency, Division afrface WaterA Guide to Developing Local
Watershed Action Plans in OhiGolumbus, Ohio. June 1997.

Ohio Environmental Protection Agency and Tetra Tdat. TMDL Development for the Beaver
Creek and Grand Lake St. Marys WatersHheHdio. Public Review Draft. June 12, 2007.

Priest, T. C. with the National Cooperative Soin&y. Soil Survey of Mercer County, Ohitune
1979.

Southard, Janie Lake Was Once at Center of Oil industriyrogress 2000: The Lakes
(Supplement to The Evening Leader). February 28020

Sugar, David JGround Water Pollution Potential of Mercer CounBhio Report No. 5. Ohio
Department of Natural Resources. Columbus, Ohig919
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Ohio State University ExtensioAuglaize County Ground-Water Resourdesct Sheet AEX-
490.06.

Ohio State University Extensioklercer County Ground-Water ResourcEact Sheet AEX-
490.54.

The Ohio State University Extensiddentifying Noxious Weeds of OhRulletin 866. Columbus,
Ohio. 1998.

United States Army Corps of EnginegBand Lake St Marys Ohio: Survey Report for Flood
Control and Allied Purpose¥/ol. 2, Technical Appendix. Louisville, Kentuckgugust 1981.

United States Environmental Protection Agerdational Eutrophication Survey, Report on Grand
Lake St Marys, Auglaize and Mercer Counties, OBRA. Region V, Working Paper No. 411.
1975.

United States Geological Survey, Department ofrtberior. Limnology of Selected Lakes in Ohio
1975. Water Resources Investigations 77-105. 1977.
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