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Chapter 1: Introduction 
The Grand Lake St. Marys HUC-12 (05120101-0204) drains a large portion of the Grand 
Lake St. Marys drainage basin, both north and south sides of the lake in Mercer and 
Auglaize Counties in Ohio. Grand Lake St. Marys is the source for drinking water in the 
City of Celina, Ohio. It includes Prairie Creek, Grassy Creek, Monroe Creek, Little 
Chickasaw Creek, Barnes Creek, North Shore and the lake itself. The Grand Lake St. Marys 
watershed is 54.16 square miles in size, and is the largest of the four 12 digit HUC 
watersheds within the Grand Lake St. Marys (GLSM) watershed. (WAP 2015)  Excluding 
the open water of the lake, the watershed is made up of primarily intensive row 
cropping, livestock agriculture, and residential development along the lake, including 
parts of the City of Celina and the City of St. Marys.  
 
This NPS-IS for the Grand Lake St. Marys HUC-12 will meet the ¦Φ{Φ 9t!Ωǎ ƴƛƴŜ ƳƛƴƛƳǳƳ 
elements of a watershed plan for impaired waters.   
 

1.1 Report Background 

The Grand Lake St. Marys HUC-12, located in the GLSM watershed, was designated as 
distressed beginning January 18, 2011 due to severe algal blooms associated with 
phosphorus and nitrate loading into the lake, which is a public drinking water source. This 
created a primary interest for focusing on agricultural and residential run-off. Having 
nonpoint source management projects identified, when implemented, will have 
measureable impacts on water quality in the GLSM HUC-12 and the lake itself.  

The City of Celina has made significant investments and advancements in its drinking 
water treatment system due to the poor water quality of the lake.  Activated carbon 
treatment has been used for many years.  The City is currently in process of installing an 
advanced pre-treatment process to reduce the need for chemical pre-treatment, which 
will ultimately save on consumable costs throughout the year.  While a significant up-
front capital investment is needed, the system will pay for itself in less than five years due 
to reduced chemical costs.   
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Figure 1: River Mile Map of GLSM HUC-12  
 

The GLSM HUC-12 is a part of the Watershed Action Plan for Grand Lake St. Marys and 
the Wabash River, which was fully endorsed on May 14, 2008 by ODNR and Ohio EPA. 
This action plan was developed to promote stewardship of the natural resources in the 
Grand Lake/Wabash River Watersheds as more land and water resources were being 
used by humans. With the change of program focus, this NPS-IS is created to guide a 
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more specific region in addressing nonpoint source pollution issues for the Grand Lake St. 
Marys watershed.  

 

1.2 Watershed Profile and History 

The distressed watershed of GLSM consists of nearly 13,500 acres of lake and 58,880 
acres of land. The GLSM HUC-12, which is a portion of the entire GLSM watershed, is 
34,662 acres in size.  The watershed includes Grassy, Monroe, Prairie, Barnes, and Little 
Chickasaw Creeks, the north lake shore and GLSM itself. There is a total of 165.2 miles of 
stream network as mapped in Figure 1, which includes the perimeter of the lake and lake 
channels.  There are 40.4 miles of stream within the watershed of the GLSM HUC-12. A 
portion of the east half of the GLSM watershed, which includes Little Chickasaw Creek 
and Barnes Creek, is in Auglaize County, Ohio.   The remaining portion of the distressed 
watershed is located in Mercer County, Ohio. (WAP 2015) 

The GLSM HUC-12 land use is mixed due to the open waters of the lake. Approximately 
47 percent is in agriculture production, 36.9 percent is open water, 8.6 percent 
urban/residential, 7.5 percent forested, wetlands or shrubs. There has been a significant 
increase in residential use since the original land use GIS layers were developed in 1994 
by the Ohio Department of Natural Resources.  These percentages are based on the 1994 
data, but modified to reflect what is shown on 2015 aerial imagery.   

There has been a long history of livestock farms in the area being composed of dairy, 
growing steers, swine, and poultry. Many small farms have been maintained in their own 
family for several decades with their kids and grandkids taking over the farm. This has 
kept a strong community of livestock farmers in the GLSM watershed. Farm expansion 
has also continued, to allow for the support of these growing familiesΩ needs.  

Recreational activities in the GLSM HUC-12 include many opportunities of camping, 
fishing, boating, and hunting on or in the vicinity.  Grand Lake St. Marys State Park, 
numerous campgrounds, residential developments, the City of Celina and the City of St. 
Marys allow for a wide range of recreational opportunity within this watershed. 
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Figure 2: Monitoring a Creek in Grand Lake St. Marys 

 
1.3 Public Participation and Involvement 

It is important to have diverse involvement in developing restoration plans for a 
watershed. This should not only include farmers, but businesses, non-profit groups, 
organizations and the general public. In recent years, there have been many water quality 
improvement projects completed within the GLSM HUC-12. These projects include many 
in-lake improvements and watershed improvements, listed below. 

 

¶ The Prairie Creek treatment train was first constructed in 2012, utilizing wetlands 
to filter nutrients and a littoral wetland in-lake for additional filtration.  It was 
expanded in 2015 to allow for additional wetland area for filtering.   

¶ Channel aeration has become widely popular, with the local Lake Improvement 
Association providing some funding to individuals to help offset the cost.  
Approximately 23% of the channels currently have aeration installed. 

¶ Alum treatments of lake water were completed in 2010, 2011 and 2012. 

¶ Dredging efforts have greatly increased since 2010.  Beginning in 2011, dredging 
efforts have removed nearly or over 300,000 cubic yards of sediment slurry per 
year. 

¶ Rough fish removal has been extensively investigated beginning in 2011 and 
continues. 

¶ Nutrient management plans were completed for all livestock farms generating over 
350 tons or 100,000 gallons of manure per year. 
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¶ Numerous on-farm best management practices were established utilizing federal, 
state and local dollars, as shown in Chapter 2.2. 

¶ Distressed watershed rules have been implemented and monitored. 

The attention on Grand Lake St. Marys has increased greatly since the watershed was 
declared distressed on January 18, 2011. The lake has long been a point of interest in 
western Ohio. Tourism and job creation are of great significance to the community. Due 
to the presence of microcystin toxin, warnings were first posted at the lake in May of 
2009.  Tourism dropped significantly from 2009 to 2011.  However, there has been a 
steady increase in tourism since, with the 2015 tourism totals surpassing the totals of 
2008, the year prior to the public notification system of microcystin toxin.  These 
warnings have put a spotlight on agriculture, with a focus on manure and fertilizer 
management along with maintaining soil test phosphorus levels within acceptable levels.  

Mercer County Soil and Water Conservation District (SWCD) has long been working 
closely with livestock farmers in developing Comprehensive Nutrient Management Plans 
(CNMP). With these plans, livestock operations producing 350 tons or 100,000 gallons of 
manure annually are required to keep an updated plan. The development of a CNMP 
requires a comprehensive engineering and conservation planning resource assessment of 
current site conditions. Management options and structural alternatives are developed to 
address resource concerns identified during the assessment. All CNMPs are approved by 
a certified conservation planner. Each CNMP must include Environmental Compliance for 
the planned system and may be comprised of six possible elements: 

 1.  Manure and Wastewater Handling and Storage - a technical element 
2.  Land Treatment Practices - a technical element 
3.  Nutrient Management (planned for three future years) a technical element 
4.  Record Keeping (non-technical element)  
5.  Feed Management ς a technical element (optional, as needed)  
6.  Other Utilization Options ς a technical element for manure not applied to land 
(optional, as needed) 

The Lake Improvement Association (LIA) is an organization that has worked to promote 
lake tourism and participation from the community in order to improve water quality in 
the GLSM watershed.  The LIA has been in existence since 1947 and has strong 
membership support.  They have partnered with several other agencies on many projects 
throughout the years and were significantly involved in the development of this plan. 

In 2010, a group of farmers within the GLSM watershed came together to look for 
innovative solutions to improve water quality from an agriculture perspective.  This Ag 
Solutions group met monthly for several years and heard many water quality and manure 
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management technology presentations.  They also conducted several trials with different 
technologies.  Participation declined over time; however, the Mercer County 
Commissioners recognized the importance of keeping agriculture strong in the area and 
funded a full-time Agriculture Solutions Coordinator position.  This position was hired in 
early 2016, and several projects are currently on-going and many technologies are being 
researched.  The Ag Solutions Coordinator was also significantly involved in the 
development of this plan. 

The Lake Restoration Commission (LRC) was formed in December of 2009 to pioneer the 
initiative dedicated to fostering the regional cooperation and resources needed for the 
environmental renewal and sustainability to the lake.  The initial efforts primarily focused 
on identifying the proven scientific strategies and technological solutions able to solve 
the environmental crisis in GLSM.  The LRC developed a strategic plan in 2011 to provide 
a framework and timeline for restoration of the GLSM ecosystem.  This plan was then 
updated in 2017 as an adaptive management plan.  The LRC has developed treatment 
trains on three of the tributaries to GLSM, including Prairie Creek which resides in the 
GLSM HUC-12.  ¢ƘŜǎŜ άǘǊŜŀǘƳŜƴǘ ǘǊŀƛƴǎέ ƛƴŎƭǳŘŜ ŀ ǎŜǊƛŜǎ ƻŦ ŎƻƴǎǘǊǳŎǘŜŘ ǿŜǘƭŀƴŘ ŎŜƭƭǎ 
where water from the creek is pumped.  Water levels in the constructed wetlands can be 
varied with differing residence times to affect water quality improvements.  After the 
water is released from the constructed wetlands, it flows into an in-lake littoral area for 
further treatment prior to entering the lake itself.  The LRC intends to construct a 
treatment train on Big and Little Chickasaw Creeks in 2019 or 2020, which also resides 
partially in the GLSM HUC-12. The area involves 70 acres of wetland area using natural 
vegetation to absorb nutrients and an estimated 76 acres of littoral in-lake wetland. 
Figure 3 below shows an aerial view of the proposed treatment train area for Big and 
Little Chickasaw Creeks. The site is less than a half mile from GLSM and will be located 
between Big and Little Chickasaw Creeks.  

Wright State University-Lake Campus (WSU-LC) has become a critical partner in the lake 
improvement effort.  WSU-LC has provided the collection and testing of water samples 
from all treatment trains, the lake, and various areas of the watershed.  They have also 
completed an extensive study of the stream monitoring data to determine the progress 
made in the watershed since 2011.  WSU-LC works closely with the LRC to make this 
monitoring data collection a reality and ensures that the data is shared with the public in 
a timely fashion.  An Agriculture and Water Quality Center was built on the campus in 
2017-2018 and is now open for coursework and research. 
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Figure 3: Proposed Area of Big/Little Chickasaw Creek Treatment Train 

 

Many agricultural .atΩǎ ŀƴŘ ǇǊƻƧŜŎǘǎ ƘŀǾŜ ōŜŜƴ ƛƴǎǘŀƭƭŜŘ as a result of the distressed 
watershed rules. Livestock operations within the GLSM HUC-12 have been of particular 
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focus.  All milk house wastewater is now contained, collected, and/or treated. All 
livestock operations have a minimum of four months of manure storage, with most 
having six months to one year of storage. This was done in conjunction with complying 
with the manure application ban starting in January of 2013. The current distressed 
watershed rules state that no application of manure or fertilizer shall occur between 
December 15 and March 1st. During all other times of the year, manure applications must 
be completed following NRCS Practice Standard 590. 

A survey was distributed to GLSM farmers in January 2018 to gauge interest in potential 
nonpoint source pollution recovery projects.  This survey was distributed to an estimated 
180 farmers.  There was a 57% response rate.  Figure 4 shows the results of the survey.  
Many landowners are engaged in best management practices and on average, 15 to 20 
percent are willing to engage in the same practices.  Education and performance-based 
incentives would likely encourage a higher percentage of landowners to engage in these 
practices as well.  On March 11, 2019 a public meeting was held with 20 producers from 
the area in attendance. Future projects were discussed and the results from the land 
owners corresponded with figure 4 results.  

Farmer Survey Results 

  

Currently 
engaged in 

practice 

Unlikely to 
engage in 
practice 

Likely to engage in 
practice in near 

future 

Planting cover crops 

68.9% 20.0% 11.1% 

Incorporation of all manure and/or nutrients within 24 
hours 

48.3% 31.0% 20.6% 

Harvest of two crops in a field per year 

38.6% 44.3% 17.1% 

Install an edge of field practice 

19.2% 66.7% 14.1% 

Lƴǎǘŀƭƭ ŀƴŘ Ƴŀƛƴǘŀƛƴ ŀ ƳƛƴƛƳǳƳ нлΩ ǿƛŘŜ ŦƛƭǘŜǊ ǎǘǊƛǇ ŀƭƻƴƎ 
streams 

40.4% 48.3% 11.2% 

Apply 90% of manure during the growing season (June-
September) 

21.6% 61.4% 17.0% 

Figure 4: Survey Results Received from Farmers for Changing Management Practices. 
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Chapter 2: GLSM HUC-12 Watershed Characterization and Assessment 
Summary 

2.1 Summary Watershed Characterization for GLSM HUC-12 

2.1.1 Physical and Natural Features 

The Grand Lake St. Marys HUC-10 watershed is comprised of four 12-digit HUCs. This 
document is focused on the GLSM HUC-12 which has direct contact of river flow to Grand 
Lake St. Marys. It includes Grassy, Monroe, Prairie, Little Chickasaw, and Barnes Creeks, 
the North Shore and GLSM itself.  It is surrounded by the remaining three 12-ŘƛƎƛǘ I¦/ΩǎΣ 
Coldwater Creek HUC-12(05120101-0203), Beaver Creek HUC-12 (05120101-020), and 
Chickasaw Creek HUC-12 (05120101-0201), all which also have direct river flows to Grand 
Lake St. Marys. (WAP 2015)   

Agriculture is a significant portion of the GLSM HUC-12 with corn, soybeans, wheat, and 
alfalfa in rotation. The area has flat topography, fertile soil, and good drainage. The 
farmers have consistently used these resources to produce crop and livestock yields at or 
near the top for all Ohio counties. The majority of cropland is subsurface drained with 
systematically-patterned tiles. (WAP 2015) 

Specific landmarks and features of this watershed include: 

¶ Unincorporated area of St. Sebastian 

¶ Western edge of the City of St. Marys 

¶ Numerous campgrounds and residential developments 

¶ Grand Lake St. Marys State Park 

¶ Mercer County Sportsman Club 

¶ Eastern edge of the City of Celina 

¶ A portion of Lakefield Airport 

¶ Montezuma Industrial Park 

¶ A portion of the Village of Montezuma 

¶ Wright State University-Lake Campus 

The numerous campgrounds and residential developments are all connected to sanitary 
sewer.  The southern portions of development around the lake are transferred to the 
Montezuma Club Island wastewater treatment plant.  The northern portions of 
development are connected to the City of Celina and/or the City of St. Marys.    
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Many parts of the small streams have become impaired due to stream channelization, 
drainage tiles, loss of floodplains, and loss of streamside vegetation.  GLSM has also lost 
significant wetland filtration close to the lake due to residential development. These 
factors have degraded the creeks and GLSM. When streams are widened and deepened, 
they contribute excess soil to the stream, which destroys habitat for fish and other 
aquatic life. This has threatened many aquatic species due to habitat degradation.  

Causes Sources 

Direct Habitat Alteration Non-irrigated crop production, residential 

development 

Nitrate/Nitrite Confined animal feeding operations (NPS), residential 

development 

Phosphorus Channelization ς agriculture, residential development 

Sedimentation Removal of riparian vegetation, streambank and 

shoreline destabilization 

Algae:  Cyanobacteria and associated toxins External and internal nutrient loading and habitat loss 

Figure 5: Causes and Sources of NPS in GLSM HUC-12 (05120101-0204) 

According to the latest TMDL report, nutrient loading, nitrogen, and total phosphorus are 
significant nonpoint pollutants that impact the watershed and Grand Lake St. Marys, both 
economically and environmentally. Because pastureland and row crops are the dominant 
land cover in the watershed, many of the probable sources of impairment in this 
watershed are tied to agricultural practices. As these practices encroach on riparian and 
in-stream habitats, habitat may be altered through stream channelization, riparian 
vegetation removal, and subsequent stream bank destabilization. Without the natural 
filtering capabilities of a healthy, vegetated riparian buffer, runoff from pasturelands/row 
crops carries pathogens and nutrients from recent manure and fertilizer applications 
directly into streams. There are numerous small Animal Feeding Operations in this 
watershed that are also noted sources of nutrients and pathogens. Animals grazing near 
ǎǘǊŜŀƳǎ Ŏŀƴ ōŜ ŀ ŘƛǊŜŎǘ ǎƻǳǊŎŜΣ ǿƘƛƭŜ ǊǳƴƻŦŦ ŦǊƻƳ ǘƘŜǎŜ ƻǇŜǊŀǘƛƻƴǎΩ ǇŀǎǘǳǊŜǎΣ ƘƻƭŘƛƴƎ 
areas, and manure application fields can also be a significant nonpoint source. This is 
especially true in the absence of effective manure management plans and appropriately 
sized waste storage facilities. (TMDL, GLSM 2007)  While this statement was true in 2007, 
this is no longer the case within the GLSM HUC-12.  All livestock operations generating 
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over 350 tons or 100,000 gallons of manure annually maintain a current Comprehensive 
Nutrient Management Plan and have a minimum of 120 days of manure storage.  This is 
consistent with the distressed watershed rules for GLSM. 

Another source of pathogen and nutrient impairment in the GLSM HUC-12 watershed 
comes from human waste. Unsewered areas with failing septic systems are of serious 
concern as untreated sanitary wastewater from residential areas is discharged directly 
into streams.  There is one unsewered, clustered residential area (St. Sebastian) within 
the GLSM HUC-12.    

 
GLSM receives direct flow from the GLSM HUC-12 through Grassy Creek, Monroe Creek, 
Prairie Creek, Little Chickasaw Creek and Barnes Creek. With nearly 13,500 acres of lake, 
GLSM is currently in non-attainment status for drinking water. The GLSM HUC-12 is one 
of four 12-ŘƛƎƛǘ I¦/Ωǎ that deliver water to GLSM, therefore, is not the only source of 
nutrient impairment. Because GLSM is a source for drinking water, there is a serious need 
to improve the water quality in GLSM.   
 

Causes Sources 

Direct Habitat Alteration Residential development 

Algae: Cyanobacteria and associated toxins  External and internal nutrient loading 

 Sedimentation Shoreline destabilization 

Figure 6: Causes and Sources of GLSM Aquatic Life Use (ALU) Attainment Status (HUC 
05120101-0204); and contributing factors to non-attainment of Public Drinking Water 
Supply standards in GLSM  

 
 2.1.2 Land Use and Protection 

Figure 7 shows the land use is dominantly cropland. Looking at Figure 8 below, the three 

predominant land uses for the Grand Lake/Wabash Watershed are 1) cropland; 2) 

developed areas; and 3) Grand Lake St. Marys itself. This table includes areas outside the 

GLSM HUC-12 watershed. The table sorts the data in several categories such as number 

of acres per land use, square miles per land use, and percent of the total watershed area 

(including the lake).  These numbers are beneficial in determining potential sources of 

pollutants in the watershed.  They are also valuable at targeting education and 
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implementation of various best management practices.  This table is based on 

information provided by National Land Cover Database updated in 2011. (WAP 2015) 
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Figure 7: Land Use Map of the GLSM HUC-12  




