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Chapter 1: Introduction 
The Coldwater Creek HUC-12 (05120101-0203) drains a large portion of the Grand Lake St. 
Marys (GLSM) drainage basin, south of the lake entirely in Mercer County, Ohio. Grand Lake 
St. Marys is the source for drinking water in the City of Celina, Ohio. It lies on the west side 
of the watershed and is adjacent to the Beaver Creek (GLSM) HUC-12 (05120101-0202) and 
the Grassy/Monroe area of the GLSM HUC-12 (05120101-0204).  To the west side of 
Coldwater Creek is the Beaver Creek (Wabash River) HUC-10 (05120101-03), and to the 
south is the Wabash River Headwaters HUC-10 (05120101-01). The Coldwater Creek 
watershed is 19.4 square miles in size, and is the second smallest of the four 12 digit HUC 
watersheds within the Grand Lake St. Marys (GLSM) watershed. The watershed is made up 
of primarily intensive row cropping, livestock agriculture, the Village of St. Henry, including 
the Cooper Farms turkey processing plant, and the east side of the Village of Coldwater. 
 
This NPS-IS for the Coldwater Creek HUC-12 will meet the U.S. EPA’s nine minimum 
elements of a watershed plan for impaired waters.   
 

1.1 Report Background 

The Coldwater Creek 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 Coldwater Creek 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 Coldwater Creek HUC-12  
 

The Coldwater Creek 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 
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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 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 Coldwater Creek HUC-12, which is a portion of the entire GLSM watershed, is 
12,366 acres in size.  The watershed includes Burntwood Creek and Coldwater Creek. There 
is a total of 41.08 miles of stream network as mapped in Figure 1.  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.  

Burntwood Creek enters Coldwater Creek around the 1.3 river mile of Coldwater Creek.  
Burntwood Creek spans approximately 6.9 miles until it branches into two tributaries just 
south of Kremer-Hoying Road.  After the confluence with Burntwood Creek, Coldwater 
Creek spans approximately 3.4 miles until it splits into several tributaries. These tributaries 
continue through the Village of St. Henry and north and west of the Village.  Many of these 
stream tributaries have been placed underground through the Village. 

The Coldwater Creek HUC-12 land use is predominately cropland. Approximately 85.6 
percent is in agriculture production (10,590 acres), 9 percent is urban/residential (1,120 
acres), 4 percent forested (485 acres), and less than a percent of each: shrub, non-forested 
wetland, water and barren. There has been a significant increase in residential/urban use 
since the original land use GIS layers were developed in 1994 by the Ohio Department of 
Natural Resources, mostly in and around the Village of St. Henry.  These percentages have 
been modified to reflect what is shown on 2018 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 families’ needs.  

Recreational activities in the Coldwater Creek HUC-12 include many opportunities of 
camping, fishing, boating, and hunting on or in the vicinity.  The Villages of Coldwater and 
St. Henry along with several religious sites are located within the watershed. 
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Figure 2: Burntwood Creek Prior to Confluence with Coldwater Creek 

 
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 Coldwater Creek HUC-12, listed below. 

 

 The Coldwater Creek treatment train was first constructed in 2015, utilizing 32 acres 
of on-land wetlands to filter nutrients.  Water is pumped from Coldwater Creek into 
the series of wetlands before discharging back into the lake.  It also includes a 250-
acre in-lake littoral wetland for additional filtration.   

 Nutrient management plans were completed for all livestock farms generating over 
350 tons or 100,000 gallons of manure per year. 

 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 
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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 – a technical element (optional, as needed)  
6.  Other Utilization Options – 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 
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 
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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 Coldwater Creek.  These “treatment trains” 
include a series of constructed wetland cells 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.  The LRC intends to construct another treatment train in 2021. 
The group has submitted a grant application to acquire nearly 90 acres of cropland near the 
confluence of Burntwood and Coldwater Creeks.  The intention for this area is to develop a 
natural, free flowing wetland treatment system for the water flowing through Burntwood 
Creek.  Figure 3 below shows an aerial view of the proposed wetland concept for this site.  

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. 

 

Figure 3: Proposed Concept for Burntwood Creek Treatment Wetland 
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Many agricultural BMP’s and projects have been installed as a result of the distressed 
watershed rules. Livestock operations within the Coldwater Creek HUC-12 have been of 
particular focus.  All milk house wastewater is now contained, collected, and/or treated. All 
livestock operations that meet the distressed watershed rules 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.  The Ohio Department of Agriculture also recently 
released their H2Ohio program, which outlines seven best management practices for 
improving water quality.  This program was just recently available to all farmers in Mercer 
County, which includes the Coldwater Creek HUC-12.  A public meeting on the program was 
held locally on February 18, 2020. Practices most applicable to Coldwater Creek HUC-12 
farmers include:  manure incorporation, conservation crop rotation-small grains and 
forages; and cover crops. 

 

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% 
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Install an edge of field practice 

19.2% 66.7% 14.1% 

Install and maintain a minimum 20’ wide filter strip along 
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 

Chapter 2: Coldwater Creek HUC-12 Watershed Characterization and 
Assessment Summary 

2.1 Summary Watershed Characterization for Coldwater Creek 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 Coldwater Creek HUC-12 which has direct contact of river flow 
to Grand Lake St. Marys.  It is located on the west side of the watershed, adjacent to the 
Beaver Creek HUC-12 (05120101-020) and GLSM HUC-12 (05120101-0204), all which also 
have direct river flows to Grand Lake St. Marys.  

Agriculture is a significant portion of the Coldwater Creek 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: 

 Village of St. Henry 

 Cooper Farms Turkey Processing Plant 

 Village of Coldwater (east side) 

 Coldwater Creek Treatment Train 

The Village of St. Henry’s wastewater treatment plant discharges into a branch of Coldwater 
Creek.  The Village has been working on developing a plan to make improvements at their 
facility in 2020 and 2021.  These upgrades are needed to meet their discharge permit 
requirements.      

Many parts of the small streams have become impaired due to stream channelization, 
drainage tiles, loss of floodplains, and loss of streamside vegetation.  These factors have 
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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: 

 Direct Habitat Alteration 

 Nitrate/Nitrite 

 Phosphorus 

 Sedimentation 

Sources: 

 Non-Irrigated Crop Production 

 Confined Animal Feeding Operations (NPS), Residential Development 

 Channelization from Agriculture and Residential Development 

 Removal of Riparian Vegetation and Streambank Destabilization 

Figure 5: Causes and Sources of NPS in Coldwater Creek HUC-12 (05120101-0203) 

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 and medium sized Animal Feeding Operations in this watershed 
that are also noted sources of nutrients and pathogens. Animals grazing near streams can 
be a direct source, while runoff from these operations’ pastures, holding 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 generally no 
longer the case within the Coldwater Creek HUC-12.  All livestock operations generating 
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.  Several small farms generating 
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less than 350 tons or 100,000 gallons of manure have also developed voluntary nutrient 
management plans. 

Another source of pathogen and nutrient impairment in the Coldwater Creek 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.  See Figure 6 for locations of clustered unsewered areas where septic 
system failure is likely. 

 
Figure 6: Unsewered Clustered Residential Areas in Coldwater Creek HUC-12 
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GLSM receives direct flow from the Coldwater Creek HUC-12. With nearly 13,500 acres of 
lake, GLSM is currently in non-attainment status for drinking water. The Coldwater Creek 
HUC-12 is one of four 12-digit HUC’s 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.   
 

2.1.2 Land Use and Protection 

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

predominant land uses for the Coldwater Creek HUC-12 are 1) cropland; 2) developed areas; 

and 3) forested area. Figure 8 includes the entire Grand Lake St. Marys and Wabash River 

watersheds. 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 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 Coldwater Creek HUC-12  
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Figure 8: Land Use/Cover for GLSM and Wabash Watershed (WAP 2015) 

 
To illustrate the importance of agriculture in Mercer County, the United States Department 
of Agriculture (USDA) reported the total market value of agricultural products sold in 2017 
was $631.6 million. This statistic ranked Mercer County first in Ohio’s 88 counties, and 62nd 
of the 3,077 United States’ counties. Approximately 80.5% of the total value of agricultural 
products sold in 2017 was directly related to sale of livestock, poultry, and their products, 
also ranking Mercer County first in the State and 49th nationally. Net cash farm income of 
operation was $195.6 million or $158,883 per farm, on average (2017 USDA Ag Census). 
 

2.2 Summary of Coldwater Creek HUC-12 Biological Trends 
 
In 2007, Ohio EPA sampled the Beaver Creek and GLSM watersheds. The Beaver Creek and 
GLSM watersheds drain approximately 171 square miles and include two Assessment Units; 
Grand Lake St. Marys and tributaries, and Beaver Creek downstream of Grand Lake St. 
Marys to mouth. The Coldwater Creek HUC-12 is included in this assessment. (TMDL GLSM 
2007)  
 
The Coldwater Creek HUC-12 is currently designated as a warm water habitat, with GLSM 
itself being designated as exceptional warmwater habitat. A summary of the Coldwater 
Creek HUC-12’s biological status is provided in Figures 9, 10, 11 and 12.  Figure 9 shows that 
at river mile 2.4, the QHEI score in 1999 was 42.5.  In 2018, Wright State University-Lake 



Coldwater Creek Nine Element NPS-IS Plan  Page 19 
 

Campus and Mercer County conducted a QHEI evaluation of all creeks in the GLSM 
watershed.  The same location in 2018 scored a QHEI of 48.5. 

 
Figure 9: Attainment of Biological Criteria for Sites Sampled in the Wabash River and GLSM 
Basin-Sites Sampled in 1999 (TMDL GLSM 2007) 
 
In a warm water habitat, the following scores are needed to meet attainment status: 

 IBI: 40 

 ICI: 36 

 MIwb: 8.3 

 QHEI: 60 
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Figure 10: Loading Statistics for Burntwood Creek, part of Coldwater Creek HUC-12 (TMDL 
GLSM 2007) 
 

 
Figure 11:  Loading Statistics for Coldwater Creek at Fleetfoot Road (TMDL GLSM 2007) 
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Figure 12: Loading Statistics for Coldwater Creek at Johnston Road (TMDL GLSM 2007) 
 
The TMDL study shows there is a significant improvement needed to meet the TMDL. Data 
from 2007 TMDL indicates total phosphorus and nitrate reductions are to be 86% or greater 
across all flow regimes. It has been several years since this data has been collected. With 
the large amount of agricultural best management practices that have been implemented 
over the last several years, it is assumed that levels have improved. There has been some 
expansion of livestock operations; however, these expansions are required to have a 
current nutrient management plans and manure storage. There has also been depopulation 
of livestock facilities and conversions of livestock species.  With these changes, and future 
nonpoint source pollution restoration projects, a future assessment will be carried out to 
determine more current water quality before and after a project will take place.   
 
Since the last TMDL was completed in 2007, many BMP’s and projects have been installed 
due to the distressed watershed rules and conservation planning efforts. A summary of the 
practices installed in the Coldwater Creek HUC-12 since 2007 are listed below: 
 

 17 Dry Manure Storages 

 15 Feedlot Covers or Abandonments 

 2 Silage Leachate Collection Systems 

 1 Pump out Port 

 5 Liquid Manure Storages 

 1 Mortality Composter 

 1 Runoff Treatment Wetland 

 5 Wastewater Irrigation Systems 
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All milk house waste water is now contained, collected, and/or treated on all 16 dairy 
operations located in the Coldwater Creek HUC-12.  All 47 livestock operations have a 
minimum of four months of manure storage, with most having six months to one year of 
storage. These storages were completed 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. Several household septic systems were also improved and inspected 
since the completion of the TMDL in 2007.  

 
2.3 Summary of NPS Pollution Causes and Associated Sources for Coldwater 
Creek HUC-12 

Causes: 

 Direct Habitat Alteration 

 Nitrate/Nitrite 

 Phosphorus 

 Sedimentation 

Sources: 

 Non-Irrigated Crop Production 

 Confined Animal Feeding Operations (NPS) 

 Channelization from Agriculture and Residential Development 

 Removal of Riparian Vegetation and Streambank Destabilization 

 
Figure 13: Causes and Sources of NPS pollution in Coldwater Creek HUC-12 
 
The 2007 TMDL data for the Coldwater Creek HUC-12 determines that biological 
impairments are tied to agricultural practices. Figure 13 above illustrates the sources being 
related to agriculture and residential development. 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. Figure 14 depicts a recent 
project in the Beaver Creek HUC-12 within the GLSM watershed.  Additional projects to 
restore habitat and decrease channelization and increase riparian areas are needed 
throughout the GLSM watershed.  The Village of St. Henry has placed all streams into 
underground culverts through the Village.  Without the natural filtering capabilities of a 
healthy, vegetated riparian buffer, runoff from row crops carries pathogens and nutrients 
from recent manure and fertilizer applications directly into streams.  
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Figure 14: Natural Channel Development on Beaver Creek in Mercer County 
 
There are numerous small Animal Feeding Operations (AFOs) in this watershed that are also 
noted sources of nutrients and pathogens. Livestock farm holding areas and manure 
application fields can also be a significant nonpoint source. Over many years of manure 
production, the soil test phosphorus levels have been built up in some areas to levels over 
200 pounds per acre. This is especially true in the absence of effective manure management 
plans and appropriately sized waste storage facilities. (WAP 2015) However, since the 
inception of the distressed watershed rules, all livestock operations generating more than 
350 tons or 100,000 gallons of manure per year are maintaining a current comprehensive 
nutrient management plan and have a minimum of 120 days of manure storage.  The 
implementation of these practices, along with farmers doing a better job to lower manure 
application rates, incorporate manure, follow setbacks, apply at the right time, etc. has had 
an impact on water quality within the GLSM watershed.  A study completed by Dr. Stephen 
Jacquemin, et al (2018) evaluated the effectiveness of the distressed watershed rules 
package, and noted significant improvements in nutrient concentrations being delivered to 
the lake after implementation of the distressed watershed rules.  Overall, an approximate 
25% reduction in total phosphorus and 24% reduction in nitrate were noted in the study. 
The significant number of best management practices, farmer education programs, and 
nutrient management planning all contributed to this reduction of nutrients being delivered 
to GLSM. 
 
Pathogen and nutrient loading from failed home sewage treatment systems and nutrient 
loading from point sources are also contributing to the non-attainment status of the 
Coldwater Creek HUC-12.   
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2.4 Additional Information for Determining Critical Areas and Developing 
Implementation Strategies for Coldwater Creek HUC-12 
There are several groups and agencies that work in the Coldwater Creek HUC-12 to improve 
water quality. The Lake Improvement Association and the Lake Restoration Commission 
have played active roles in promoting activities on and around GLSM.  There have been 
partners on many water quality improvement projects that will promote a cleaner 
Coldwater Creek HUC-12 (05120101-0203) which ultimately generates tourism. The Mercer 
County Ag Solutions Coordinator has been working, and continues to work to develop plans 
by creating ways to restore streams and watercourses by lowering nutrient and sediment 
loading into GLSM, as depicted in Figure 14.  
 
2.4.1 Phosphorus Levels Assessment Data  
Prior to the 1990’s, animal manure was viewed as a waste, not a fertilizer, and the nutrient 
value of the manure was not counted when devising a field’s nutrient budget. A portion of 
the nutrients are moved out of the watershed; however, years of over-application of 
manure have created a concern of high legacy soil test levels on some fields within the 
Coldwater Creek HUC-12.   Based on Figure 15 below, it would appear that there is enough 
acreage to apply all nutrients generated within this watershed.  However, this does not 
account for manure applied that is generated in other areas of the entire GLSM watershed, 
nor does it account for manure being moved out of this HUC-12.  It also does not account 
for fields with legacy soil test phosphorus levels. 

COLDWATER CREEK HUC-12 

  

  
Lbs. N per 

Year 
Lbs. K2O per 

Year 
Lbs. P2O5 per 

Year 
Acres 

Cropland 

Lbs. P2O5 
per Crop 

Acre 

Manure Production-Tons 
129,229 1,064,503 1,142,221 784,378 10,597 74 

Less 90% Poultry 
Manure** 122,476 693,035 852,355 373,909 10,597 35 

Approximate $ Value Per 
Year   $393,866 $342,666 $219,626     

Total Nutrient Value Per 
Year =    $956,158 

** Based on conversations with poultry manure brokers, it is estimated that at least 90% of the poultry manure is brokered out of the 

watershed. 

Figure 15: Manure and Nutrient Production in the Coldwater Creek HUC-12 

The amount of manure produced in the Coldwater Creek HUC-12, shown in Figure 15, is 

estimated based on current nutrient management plans. These figures have been updated 
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since the initial watershed action plan figures were calculated.  Based on this current 

production information, manure production in the Coldwater Creek HUC-12 is 

approximately 30% higher now than in the amount recorded in the 2007 Watershed Action 

Plan.  However, manure nutrient production book values were used to determine nutrients 

produced in 2007.  By utilizing actual manure characteristics from farm level data, the 

updated nutrient production values show that 37% less nitrogen, 38% less P2O5, and nearly 

the same amount of K2O is being produced currently than in 2007.  More efficient animal 

diets and more accurate manure production information are factors in these reductions.   

The dollar values associated with each nutrient were obtained from local commercial 

fertilizer costs in 2019. The value for nitrogen is estimated at $0.37 per pound, the value for 

P2O5 is $0.28 per pound, and the value of K2O is $0.30 per pound. 

  

Chapter 3: Critical Area Conditions and Restoration Strategies for Coldwater 
Creek HUC-12 
3.1 Overview of Critical Areas  
The entire Coldwater Creek HUC-12 is in non-attainment of its warm water habitat aquatic 
life use designation. The Coldwater Creek HUC-12 watershed drains to Grand Lake St. 
Marys, which is a public drinking water source for the City of Celina (GLSM HUC-12: 
05120101-0204). The Coldwater Creek HUC-12 watershed has greater issues related to 
agricultural use than urban use. There are three critical areas defined in this watershed to 
improve these impairments.  
 
Critical Area 1 is the area near the mouth of the lake and was selected due to existing 
projects (i.e. treatment train) and the potential for new projects.  Wetlands have played an 
important role in filtering nutrients and improving water quality in the Grand Lake St. Marys 
watershed.  There are shovel-ready projects within Critical Area 1 and a great potential for 
additional projects within the critical area. 
 
Critical Area 2 is an area between and including the Villages of Coldwater and St. Henry.  
This area was selected for many reasons.  It includes the Village of St. Henry’s wastewater 
treatment plant, which is in need of upgrades.  It also includes the east side of the Village of 
Coldwater, which is primarily residential area where there is an interest in developing 
wetlands.  There is also interest in a bicycle path connecting the two villages, which could 
likely include stream restoration in areas along this proposed path.  The potential for 
establishing projects in this critical area is high. 
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Critical Area 3 includes all cropland within the Coldwater Creek HUC-12.  This was selected 
due to the readily available H2Ohio program available to all cropland acres within this HUC-
12.  Additional practices are needed to improve water quality and reduce non-point source 
runoff from cropland.  While many improvements have been made at livestock 
headquarters, there are additional and innovative edge of field practices and cropland 
nutrient management practices that can be implemented.   
 
The baseline for developing the goals within each critical area is from the data included in 
the 2007 Ohio EPA TMDL.  The methodology for developing the needed load reductions is 
outlined in Section 3.4.3.  Overall, the Ohio EPA TMDL call for a load reduction of 289,900 
pound of nitrate per year and 17,820 pounds of total phosphorus per year within the 
Coldwater Creek HUC-12.   
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Figure 16: Coldwater Creek HUC-12 Critical Areas 
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3.2 Critical Area 1: Conditions, goals and objectives for the Near Lake Area of 
Coldwater Creek HUC-12 
3.2.1 Detailed Characterization 
The area defined in the Coldwater Creek HUC-12 as Critical Area 1 is an approximate 450-
acre cropland and greenspace area closest to the lake.  The focus of this critical area will be 
on the addition of natural areas, wetlands, tree plantings and wildlife enhancement.  Part of 
the critical area is located outside the HUC-12; however, the intention is to use the area 
outside the Coldwater Creek HUC-12 to build wetlands to treat water from Coldwater 
Creek.  This area includes the existing Coldwater Creek “treatment train” upland wetlands. 

 
Figure 17: Coldwater Creek HUC-12 Critical Area 1 
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3.2.2 Detailed Biological Conditions 
Figure 18 below shows the different habitat quality on a measured level at locations in the 
Coldwater Creek HUC-12. The information is the most current that is available and is from 
the 2007 Ohio EPA TMDL.  In 2018, Wright State University Lake Campus completed a QHEI 
evaluation at the 2.4 river mile of Coldwater Creek and determined that the current QHEI 
value is 48.5. Figure 19 shows the TMDL loading within Critical Area 1, as measured in the 
2007 Ohio EPA TMDL. 
 

 
 
Figure 18: Habitat data for Coldwater Creek HUC-12 (Ohio EPA) 
 

 
Figure 19:  Nutrient data for Coldwater Creek HUC-12 in Critical Area 1 (Ohio EPA) 
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3.2.3 Detailed Causes and Associated Sources 
Sources of impairment are outlined from the 2007 Ohio EPA TMDL.  The causes of 
degradation in Critical Area 1 mainly comes from crop production (including improper 
manure application), channelization, and the removal of riparian vegetation. These are all 
factors sourced from agriculture.   With less vegetation and ground cover, and high 
nonpoint source nutrient pollution levels, this area is ideal to establish more natural areas 
similar to the existing Coldwater Creek Treatment Train wetlands.  See Figure 20 below for 
contributing causes and sources of impairment in Critical Area 1: 
 
Causes: 

 Direct Habitat Alteration 

 Nitrate/Nitrite 

 Phosphorus 

 Sedimentation 

Sources: 

 Non-Irrigated Crop Production 

 Confined Animal Feeding Operations (NPS) 

 Channelization from Agriculture 

 Removal of Riparian Vegetation and Streambank Destabilization 
 

Figure 20: Causes and Sources of Impairment in Critical Area 1 within Coldwater Creek HUC-
12 

3.2.4 Outline Goals and Objectives for the Critical Area 1 

As explained in detail above, Critical Area 1 is impaired based upon removal of riparian 
vegetation, channelization and crop production. This area includes an area of constructed 
wetlands installed in 2016, known as the Coldwater Creek Treatment Train.    

  

Figure 21:  Photos of Existing Coldwater Creek Treatment Train 
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Goals 
The overall nonpoint source restoration goals of any NPS-IS plan is to improve IBI, Mlwb, ICI, 
and QHEI scores so that the partial or non-attainment status can achieve full attainment of 
the designated aquatic life use for that water body, in this case, warmwater habitat.  Goals 
in place are to achieve the overall nonpoint source restoration of reducing phosphorus and 
nitrogen levels with less sedimentation and channelization in streams. The big picture 
follows downstream to Grand Lake St. Marys to protect over 13,000 acres of lake from 
harmful algal blooms and sedimentation build up.  
 

Goal 1.    Achieve average IBI score of 40 at the monitoring site. Currently at 21. 
Achieve average MIwb score of 8.3 at monitoring sites, which is currently 8.9. Achieve 
average QHEI score of 60 at monitoring sites. Currently at 44-48.5. 

Goal 2:  Reduce nitrate-nitrogen levels by 11,700 lbs/year in Coldwater Creek within 
Critical Area 1.  

Goal 3: Reduce phosphorus levels by 720 lbs/year in Coldwater Creek within Critical 
Area 1.   

Objectives 

In order to achieve the overall nonpoint source restoration goals of reducing phosphorus 
and nitrogen levels to gain full attainment status in the Coldwater Creek HUC-12, the 
following objectives that address nutrient loading, sedimentation and removal of vegetation 
need to be achieved in Critical Area 1. These objectives are the prioritized management 
measures and practices in Critical Area 1 and will be the primary objectives as projects are 
developed to improve the NPS impacts in this Critical Area.  

Objective 1:  Install, enhance, and/or restore approximately 150 acres of wetlands for 
treatment for nutrient reduction purposes from approximately 6,600 acres of upland 
drainage. 

Objective 2:  Install, enhance and/or enhance 100 acres of upland conservation 
practices to serve as wetland buffer habitat including warm-season grass, tree 
plantings and specialized habitat grasslands. 

Objective 1 will be achieved by converting cropland to wetlands and enhancing wetlands 
and habitat around Coldwater and Burntwood Creeks. This can be accomplished by 
pumping water into constructed wetlands near the creeks, similar to the existing Coldwater 
Creek treatment train.  This can also be achieved through natural flow-through wetlands.  



Coldwater Creek Nine Element NPS-IS Plan  Page 32 
 

Tiles and overland flow can be routed into wetlands to improve water quality.  The creation 
and restoration of wetlands and habitat will filter out phosphorus and nitrogen entering the 
lake, and in turn, decrease the microcystin toxin levels affecting the drinking water source 
of Grand Lake St. Marys. 

Objective 2 includes the establishment of warm season grasses and trees that will also assist 
in improving water quality.  These plantings are necessary for the development of natural 
areas to provide wildlife habitat variation and to maximize water quality improvements.  
This objective will provide buffer around the wetlands proposed in Objective 1 to create 
diversity to attract all types of wildlife while also filtering nutrients.  According to the ODNR 
and Wright State University-Lake Campus, the existing wetland treatment system on 
Coldwater Creek has shown that the highest water quality improvement benefits come from 
the “flat” areas between water pools that allow for filtering.  
 
As these objectives are implemented, water quality monitoring (both project related and 
regularly scheduled monitoring) will be conducted to determine progress toward meeting 
the identified goals (i.e., water quality standards). These objectives will be reevaluated and 
modified if determined to be necessary.  
 
When reevaluating, the committee that created this document will reference the Ohio EPA 
Nonpoint Source Management Plan Update (Ohio EPA, 2013), which has a complete listing 
of all eligible NPS management strategies to consider including:  
 
-Urban Sediment and Nutrient Reduction Strategies;  

-Altered Stream and Habitat Restoration Strategies;  

-Nonpoint Source Reduction Strategies; and  

-High Quality Waters Protection Strategies 
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3.3 Critical Area 2: Conditions, Goals and Objectives for the Urban Use and 
Coldwater Creek Stream Area of Coldwater Creek HUC-12 
3.3.1 Detailed Characterization 
 
The area defined as Critical Area 2 in the Coldwater Creek HUC-12 is targeted towards the 
Village of St. Henry, the Village of Coldwater and the area directly surrounding Coldwater 
Creek between the two villages (see Figure 22).  Critical Area 2 is approximately 2,200 acres 
in size and includes the Village of St. Henry’s wastewater treatment plant, which is in need 
of upgrades.  It also includes the east side of the Village of Coldwater, which is primarily 
residential area.  Coldwater Creek runs between the two villages and is included in Critical 
Area 2 as well.  Coldwater Creek is in non-attainment status for its warmwater habitat 
aquatic life use designation.  A significant factor of the causes of non-attainment is due to 
tile drainage along with streams that have been closed with culverts.  There is severe 
channel incision, poor substrate quality, stagnant glide like low flow characteristics, poor 
floodplain quality and poor buffer diversity and density.  It should also be noted that 
upstream areas, including Critical Area 3 are also contributing to the non-attainment status 
of the Coldwater Creek HUC-12. 
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Figure 22: Critical Area 2 within Coldwater Creek HUC-12 
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3.3.2 Detailed Biological Conditions 
Figure 23 below shows the different habitat quality on a measured level.  River Mile 2.4/2.3 
is located immediately downstream of Critical Area 2.  In 2018, Wright State University Lake 
Campus assessed the QHEI value at the same location and determined the QHEI value to be 
48.5.  All upstream sampling locations (river miles 5.2, 7.5 and 8.2) are located within 
Critical Area 2.  The information is the most current that is available and is from the 2007 
Ohio EPA TMDL (habitat sampling was completed in 1999).  Figure 24 shows the nutrient 
loading and total maximum daily load limits for Coldwater Creek at a location just 
downstream of Critical Area 2. 

  
Figure 23:  Habitat Data for Coldwater Creek HUC-12 (Ohio EPA) 
 

 
 
Figure 24:  Nutrient Loading in Coldwater Creek HUC-12 at Fleetfoot Road (Ohio EPA) 
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3.3.3 Detailed Causes and Associated Sources 
The sources of impairment in Critical Area 2 include channelization, removal of riparian 
vegetation and streambank destabilization.  These sources of impairment are outlined 
from the 2007 Ohio EPA TMDL.  Critical Area 2 focuses on stream areas that can be 
improved to regain attainment status along with focusing on runoff from the urban areas of 
St. Henry and Coldwater.  With less vegetation on stream banks and high nonpoint source 
nutrient pollution levels, the streams are not conducive for supporting a diverse fish 
community.  
 
Causes: 

  Direct Habitat Alteration 

 Nitrate/Nitrite 

 Phosphorus 

 Sedimentation 

Sources: 

 Non-Irrigated Crop Production 

 Confined Animal Feeding Operations (NPS), Residential Development 

 Channelization from Agriculture and Residential Development 

 Removal of Riparian Vegetation and Streambank Destabilization 
 

Figure 25: Causes and Sources of Impairment in Critical Area 2 within Coldwater Creek HUC-
12 
 

3.3.4 Outline Goals and Objectives for the Critical Area 
As explained in detail above, Critical Area 2 is primarily impaired based upon channelization, 
removal of riparian vegetation and streambank destabilization.  There are many other river 
miles within the HUC-12 with similar land uses.  The stream through Critical Area 2 is 
moderate in size and would be well suited for potential projects.  The location of Critical 
Area 2 was chosen due to the urban areas of St. Henry and Coldwater and because of 
interest in a scenic bike path connecting the two villages.  St. Henry’s WWTP is in need of 
upgrades and the area east of Coldwater has expressed interest in developing stormwater 
wetlands to reduce runoff. 
 
Goals 
Goals in place are to achieve the overall nonpoint source restoration of reducing 
phosphorus and nitrogen levels with less sedimentation and channelization in streams. The 
big picture follows downstream to Grand Lake St. Marys to protect over 13,000 acres of lake 
from harmful algal blooms and sedimentation build up. To help gain full attainment status 
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for Coldwater Creek HUC-12 (and meet the goals of Critical Area 1 and GLSM HUC-12 goals), 
the following goals in the upstream watershed need to be achieved in Critical Area 2. 
 

Goal 1.    Achieve average IBI score of 40 at the monitoring site. Currently at 18-28. 
Achieve average MIwb score of 8.3 at monitoring sites, which is currently 8.9. Achieve 
average QHEI score of 60 at monitoring sites. Currently at 32-48.5. 

Goal 2:  Reduce nitrate-nitrogen levels by 57,200 lbs/year in streams and creeks 
within Critical Area 2.  

Goal 3: Reduce phosphorus levels by 3,500 lbs/year in streams and creeks within 
Critical Area 2.   

 
Objectives 
In order to achieve the overall nonpoint source restoration goal of reducing sediment, 
phosphorus, and nitrogen levels to gain full attainment status in the Coldwater Creek HUC-
12, the following objectives that address sedimentation and nutrient loading need to be 
achieved in Critical Area 2. These objectives are the prioritized management measures and 
practices in Critical Area 2 and will be the primary objectives as projects are sought out 
and/or developed to improve the NPS impacts in this Critical Area. It should also be noted 
that achievement of the objectives described for this Critical Area 2 (upstream) will also 
show improvement in Critical Area 1.  
 

Objective 1:  Restore 5,300 linear feet of Coldwater Creek using natural channel 
design features/principles or two-stage ditch design principles.   
 
Objective 2:  Install 20 acres of wetlands and/or urban stormwater best management 
practices to treat and detain stormwater from at least 100 acres of upstream urban 
and cropland area.   

 
Objective 3:  Install upgrades at the St. Henry WWTP, including aeration, 
recirculation, sludge removal, and a moving bed biofilm reactor. 

  
Objective 1 will allow the restoration of one full stream mile and associated floodplain 
through natural channel design or two-stage ditch design.  It is estimated that this 
restoration will result in a reduction of 750 pounds per year of phosphorus and 1,500 
pounds per year of nitrogen.  This objective will also aid in increasing the habitat and 
diversity in Coldwater Creek. 
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Objective 2 will be achieved through the establishment of 20 acres of stormwater runoff 
wetlands and upland grass area to aid in the removal of nitrogen and phosphorus while also 
slowing the water prior to it entering Coldwater Creek.  It is assumed that the wetland and 
upland habitat will result in a 40% reduction in phosphorus and a 40% reduction in nitrogen, 
correlating to a load reduction of 80 pounds of phosphorus per year and 1,200 pounds of 
nitrogen per year.  Load reduction estimations are conservatively based on data previously 
and currently being collected by Wright State University-Lake Campus on the wetland 
treatment systems in the Grand Lake St. Marys watershed. 

  
Objective 3 will be achieved by installing several upgrades at the St. Henry wastewater 
treatment plant.  This will include additional aeration and recirculation, a moving bed 
biofilm reactor, creating anoxic zones and removing sludge.  Load reductions are estimated 
at 1,350 pounds of phosphorus and 100 pounds of nitrogen per year.  These load reductions 
are based on the waste load allocation listed in the Ohio EPA TMDL. 
 
As these objectives are implemented, water quality monitoring (both project related and 
regularly scheduled monitoring) will be conducted to determine progress toward meeting 
the identified goals (i.e., water quality standards). These objectives will be reevaluated and 
modified if determined to be necessary. For instance; many agricultural BMPs can be 
“stacked” (a systems approach) that will also incrementally improve the quality and 
quantity of runoff and drainage waters and in-stream water quality.  
 
When reevaluating, the committee that created this plan will reference the Ohio EPA 
Nonpoint Source Management Plan Update (Ohio EPA, 2013), which has a complete listing 
of all eligible NPS management strategies to consider including:  
 
-Urban Sediment and Nutrient Reduction Strategies;  

-Altered Stream and Habitat Restoration Strategies;  

-Nonpoint Source Reduction Strategies; and  

-High Quality Waters Protection Strategies  
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3.4 Critical Area 3: Conditions, Goals and Objectives for cropland in Coldwater 
Creek HUC-12 
3.4.1 Detailed Characterization 
The area defined in Coldwater Creek HUC-12 as Critical Area 3 is targeted towards all 
cropland acres.  There are approximately 10,590 cropland acres within the HUC-12.  
Cropland will be prioritized based on the following criteria: 
 

 Lands receiving manure applications based on an approved nutrient management 
plan 

 Lands directly adjacent to streams or drainage waterways 

 Lands with high soil test phosphorus levels (>40 ppm Mehlich) 
 

A focus on the current H2Ohio program practices will dominate the improvements in Critical 
Area 3 in the next few years.  The current H2Ohio program is focused on seven major 
practices.  Due to the distressed watershed rules for this HUC-12, several of these practices 
are already completed.  Nutrient management planning (and associated soil testing) is 
already completed and on-going in the Coldwater Creek HUC-12.  Practices that can now be 
expanded upon in the watershed include: 
 

 Cover Crops 

 Increased small grains and forages 

 Manure Incorporation 

 Drainage water management 
 
It is important to focus first on acreage receiving manure based on an approved nutrient 
management plan.  By implementing cover crops, small grains or forages and/or manure 
incorporation on those sensitive acres, the risk of nutrient-laden runoff will be significantly 
lessened.  Lands directly adjacent to streams and waterways are also extremely sensitive 
areas where these practices can be effectively implemented.  Providing methods to assist 
livestock facilities in managing manure by transporting manure to acres that can better 
utilize nutrients. 
 
In the long term, a focus must be placed on cropland acres with high soil test phosphorus 
loads to reduce the legacy phosphorus impact to Coldwater Creek and downstream Grand 
Lake St. Marys.  As a secondary priority, this plan will focus on long-term phosphorus 
reduction in the soils through intensive cropping, manure nutrient recovery and transport 
and edge-of-field practices.   
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Figure 26:  Critical Area 3 within Coldwater Creek HUC-12 
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3.4.2 Detailed Biological Conditions 
Figure 27 below shows the different habitat quality on a measured level at different river 
miles on Coldwater Creek. The information is the most current that is available and is from 
the 2007 Ohio EPA TMDL.  

 
Figure 27: Habitat data for Coldwater Creek HUC-12 (Ohio EPA) 

 
3.4.3 Detailed Causes and Associated Sources 
Sources of impairment are outlined from the 2007 Ohio EPA TMDL. Crop production and 
confined animal feeding operations create nutrient loading into waterways. The animal 
feeding operations range in size and design. Many years of manure application from these 
sites onto cropland that cannot remove enough nutrients to equal the amount applied has 
created a surplus of phosphorus in the soil. High phosphorus areas were created from 
livestock farms over the past one hundred years. This sets up the example that the manure 
generated at the animal feeding operations was typically applied to fields closest to the 
structures.  The available technology for land application of manure was very limited, and 
farmers desired to spread manure as quickly and effectively as possible. Manure was 
considered a waste and its nutrient value was not considered when applied to the land.  
 
In the Coldwater Creek HUC-12 and GLSM watershed there are several contributing causes 
and sources associated with crop production and animal feeding facilities in Critical Area 3:  
 
Causes: 

 Direct Habitat Alteration 

 Nitrate/Nitrite 

 Phosphorus 

 Sedimentation 

Sources: 

 Non-Irrigated Crop Production 

 Confined Animal Feeding Operations (NPS) 

 Channelization from Agriculture  
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 Removal of Riparian Vegetation and Streambank Destabilization 

Figure 28: Causes and Sources of Impairment in Critical Area 3 within Coldwater Creek HUC-
12  
 
Projects that address the above attributes will have a positive effect on the attributes of 
NPS pollution in the Coldwater Creek HUC-12. 

 
Figure 29: Nutrient Loading for Coldwater Creek Monitoring Site at Fleetfoot Road, 2007 
TMDL (Ohio EPA) 

 
Figure 30: Nutrient Loading for Coldwater Creek Monitoring Site near Johnston Rd., 2007 
TMDL (Ohio EPA) 
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Figure 31: Nutrient Loading for Burntwood Creek Monitoring Site at Siegrist Jutte Road 2007 
TMDL (Ohio EPA) 
 
The 2007 TMDL loading data was used as the basis for load reduction calculations in this 
plan.  A weighted average of all flow regimes from the Coldwater Creek HUC-12 was used to 
determine the loading per year to GLSM from the Coldwater Creek HUC-12 in 2007.  The 
entire GLSM watershed was declared “distressed” in 2011, and therefore, a number of 
practices were installed as a result, as shown in Chapter 2.2 of this report.  Based on a data 
analysis by Jacquemin, etal (2018), it is estimated that these practices resulted in a 25% 
reduction in total phosphorus and a 24% reduction in nitrate-nitrogen loading.  The 
Coldwater Creek treatment train wetlands have also contributed to a reduction in nutrient 
loading since its installation in 2016.  Based on data provided by Wright State University 
Lake Campus, the treatment train has resulted in a loading reduction of approximately 11% 
of nitrate-nitrogen and 8.5% of total phosphorus.  Figure 32 shows the total phosphorus 
loading and goals, and Figure 33 shows the nitrate-nitrogen loading and goals. 
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Figure 32:  Total Phosphorus Loading in the Coldwater Creek HUC-12 
 

 
Figure 33:  Nitrate-Nitrogen Loading in the Coldwater Creek HUC-12 
 

3.4.4 Outline Goals and Objectives for the Critical Area 
As explained in detail above, Critical Area 3 is primarily impaired based upon nutrient and 
sediment loading due to areas of high concentration of animal feeding operations and the 
land application of manure. A significant majority of the cropland in Critical Area 3 has 
artificial drainage.  Most buffers along the streams are narrow, and the absence of edge-of-
field conservation practices contributes high sediment loading during runoff events.  The 
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removal of small grains from the crop rotation has limited manure applications to the spring 
and fall, often when weather patterns are most unsuitable for manure application.  
Phosphorus and nitrates are carried into the water flow raising NPS pollution. 
 
With sampling sites in nearby watersheds that have similar landscape and history of 
livestock production, phosphorus and nitrate-nitrogen loading is a relevant factor in GLSM.  
This has an impact on the lake creating algal blooms and keeping the lake in non-attainment 
status for drinking water due to cyanobacteria toxins.  A critical component of removing the 
non-attainment status for drinking water in GLSM is to reduce external nutrient loading.  
This Critical Area focuses on all cropland within the Coldwater Creek HUC-12.   
 
Goals 
Goals in place are to achieve the overall nonpoint source restoration of reducing 
phosphorus and nitrogen levels with less sedimentation and channelization in streams. The 
big picture follows downstream to Grand Lake St. Marys to protect over 13,000 acres of lake 
from harmful algal blooms and sedimentation build up. The first step to reaching this result 
is to reduce nutrients leaving the soil via surface run-off and tile discharge. 
 

Goal 1.    Achieve average IBI score of 40 at the monitoring site. Currently at 18-28. 
Achieve average MIwb score of 8.3 at monitoring sites, which is currently 8.9. Achieve 
average QHEI score of 60 at monitoring sites. Currently at 29-48.5. 

Goal 2:  Reduce nitrate-nitrogen levels by 221,000 lbs/year in streams and creeks 
within Critical Area 3.  

Goal 3: Reduce phosphorus levels by 13,600 lbs/year in streams and creeks within 
Critical Area 3.   

 
Objectives 
In order to achieve the overall nonpoint source restoration goal of reducing sediment, 
phosphorus, and nitrogen levels to gain full attainment status in the Coldwater Creek HUC-
12, the following objectives that address sedimentation and nutrient loading need to be 
achieved in Critical Area 3. These objectives are the prioritized management measures and 
practices in Critical Area 3 and will be the primary objectives as projects are sought out 
and/or developed to improve the NPS impacts in this Critical Area. It should also be noted 
that achievement of the objectives described for this Critical Area (upstream) will also show 
improvement in Critical Areas 1 and 2.  
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Objective 1:  Add small grains back into the crop rotation on 5,000 acres to open the 
manure application window and ensure that nutrients are incorporated, injected or 
placed below the surface.   
 
Objective 2:  Plant cover crops on nearly 60% of croplands (~6,000 acres) annually, 
resulting in plantings of at least 5,000 additional acres.   
 
Objective 3:  Install edge-of-field practices, such as buffers, saturated buffers, tile 
bioreactors, blind inlets, drainage retention basins that would treat a minimum of 
1,000 acres of cropland drainage. 

 
Objective 1 will be achieved by adding a small grain or forage that over-winters back into 
the crop rotation on a total of 5,000 acres in Critical Area 3.  This objective will allow for 
more timely manure applications during the summer and reduce the amount of manure 
applications occurring in the spring and fall.  Small grains and/or forages in the rotation will 
also improve soil health and reduce weed pressure in the fields, which will improve water 
retention in the soil.  By adding small grains to the rotation and placing manure/nutrients 
appropriately, it is estimated that this practice will reduce phosphorus loading from the 
5,000 acres by 50% and nitrate loading by 40%.  This equates to a reduction of 4,900 pounds 
of phosphorus per year and 64,600 pounds of nitrogen per year based on loadings shown in 
Figures 31 and 32. 
 
Objective 2 will include the establishment of cover crops on an additional 5,000 acres for a 
total of 6,000 acres established within Critical Area 3.  Based on the Ohio load reduction 
calculator, this objective will result in a load reduction of 3,800 pounds of phosphorus per 
year and 7,800 pounds of nitrogen per year. 

Objective 3 will involve treating water from surface and tile flow from approximately 1,000 
acres within Critical Area 3.  This can be accomplished with a variety of practices including 
saturated buffers, tile bioreactors, blind inlets, drainage retention basins and more.  It is 
assumed that these practices will result in a 50% reduction in phosphorus and a 60% 
reduction in nitrogen, correlating to a load reduction of 990 pounds of phosphorus per year 
and 19,400 pounds of nitrogen per year. 

  
As these objectives are implemented, water quality monitoring (both project related and 
regularly scheduled monitoring) will be conducted to determine progress toward meeting 
the identified goals (i.e., water quality standards). These objectives will be reevaluated and 
modified if determined to be necessary. For instance; many agricultural BMPs can be 
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“stacked” (a systems approach) that will also incrementally improve the quality and 
quantity of runoff and drainage waters and in-stream water quality.  
 
When reevaluating, the committee that created this plan will reference the Ohio EPA 
Nonpoint Source Management Plan Update (Ohio EPA, 2013), which has a complete listing 
of all eligible NPS management strategies to consider including:  
 
-Urban Sediment and Nutrient Reduction Strategies;  

-Altered Stream and Habitat Restoration Strategies;  

-Nonpoint Source Reduction Strategies; and  

-High Quality Waters Protection Strategies  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Coldwater Creek Nine Element NPS-IS Plan  Page 48 
 

Chapter 4: Projects and Implementation Strategy 
 
4.1 Overview Tables and Project Sheets for Critical Areas 
Below are the projects and evaluation needs believed to be necessary to remove the 
impairments to the Coldwater Creek HUC-12 as a result of the identified cause and 
associated sources of nonpoint source pollution. Because the attainment status is based on 
biological conditions, it will be necessary to periodically reevaluate the status of the critical 
area to determine if the implemented projects are sufficient to achieve restoration. Time is 
an important factor to consider when measuring project success and overall status. 
Biological systems in some cases can show response fairly quickly (i.e. one season); other 
systems may take longer (i.e., several seasons, years) to show recovery. There may also be 
reasons other than nonpoint source pollution for the impairment. Those issues will need to 
be addressed under different initiatives, authorities or programs which may or may not be 
accomplished by the same implementers addressing the nonpoint source pollution issues.  
 
For the Coldwater Creek HUC-12, there are three Project and Implementation Strategy 
Overview Tables (subsections 4.2.1, 4.3.1 and 4.4.1). Each critical area overlying primary 
causes and associated sources of nonpoint source impairments. If another nonpoint source 
impairment is identified for one of the existing critical areas, it will be explained and added 
to that critical area’s table. If a new impairment is determined that has a different critical 
area, a new table will be created for that new critical area. The projects described in the 
Overview Tables have been prioritized using the following three-step prioritized method. 
 

Priority 1 Projects that specifically address one or more of the listed Objectives for 
the Critical Area. 

 
Priority 2 Projects where there is land-owner willingness to engage in projects that 

are designed to address the causes and sources of impairment or where 
there is an expectation that such potential projects will improve water 
quality in the Coldwater Creek HUC-12. 

 
Priority 3 In an effort to generate interest in projects, an information and 

education campaign will be developed and delivered. Such outreach will 
engage citizens to spark interest by stakeholders to participate and 
implement projects like those mentioned in Priority 1 and 2.  

 
Project Summary Sheets (PSS) are in subsections 4.2.2, 4.3.2, and 4.4.2. These PSS provide 
the essential nine elements for short-term and/or next step projects that are in 
development and/or in need of funding. As projects are implemented and new projects are 
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developed, these sheets will be updated. Any new PSS created will be submitted to the 
state of Ohio for funding eligibility verification (i.e., all nine elements are included). 
 

4.2 Critical Area 1: Overview Table and Project Sheets for the Near Lake Area of 
Coldwater Creek HUC-12 
The information included in the Critical Area 1 Overview Table is a condensed overview of 
all identified projects needed for nonpoint source restoration of the Coldwater Creek HUC-
12 Critical Area 1. Project Summary Sheets are included for short term projects or any 
project that is considering seeking funding in the near future. Only those projects with 
complete Project Summary Sheets will be considered for state and federal NPS program 
funding.  
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4.2.1 Critical Area 1: Project and Implementation Strategy Overview Table 
 

Critical Area 1: Project Overview Table for Coldwater Creek HUC-12 (05120101-0203) 

Goal Objective Project # 
Project Title 

(EPA Criteria g) 

Lead 
Organization 

(criteria d) 

Time Frame  
(EPA Criteria f) 

Estimated Cost 
(EPA Criteria d) 

Potential/Actual 
Funding Source 
(EPA Criteria d) 

Urban Sediment and Nutrient Reduction Strategies 

        

Altered Stream and Habitat Restoration Strategies   

1,2,3 1,2 1 
Langenkamp Nature Preserve 
Development 

GLSM Lake 
Facilities 
Authority 

Short $2,600,000 H2Ohio, Clean Ohio 

1,2 1,2 2 
Coldwater Creek Floodplain Mitigation 
Project 

Mercer County Medium $3,300,000 
Clean Ohio, H2Ohio, 

County Funds 

        

Agricultural Nonpoint Source Reduction Strategies 

        

High Quality Waters Protection Strategies 

        

        

        

Other NPS Causes and Associated Sources of Impairment 
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Section 4.2.2 Critical Area 1 Project Summary Sheets 
The Project Summary Sheets provided below were developed based on the actions or 

activities needed to achieve nutrient reduction targets in the Coldwater Creek HUC-12. 

These projects are considered next step or priority/short term projects and are considerably 

ready to implement. Medium and longer-term projects will not have a Project Summary 

Sheet, as these projects are not ready for implementation or need more thorough planning. 

 
Critical Area 1: Project 1 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Langenkamp Nature Preserve Development 

criteria d 
 

Project Lead Organization 
&  Partners 

 
Lake Facilities Authority; Mercer County; Mercer SWCD 

criteria c HUC-12 and Critical Area Coldwater Creek HUC-12 (05120101-0203)  

criteria c Location of Project Coldwater Creek HUC-12, Coldwater Creek Road near Green Road 
(40⁰30’6” N, 84⁰35’47”W) 

n/a Which strategy is being  
addressed by this 
project? 

Altered Stream and Habitat Restoration Strategy 
 

criteria f Time Frame Short (1-3 Years) 

criteria g Short Description This project will create approximately 30 acres of open water wetlands along with 
40 acres of warm season grasses/forbs and up to 10 acres of tree plantings.  
These wetlands will be located directly to the west of Burntwood Creek and to 
the south of Coldwater Creek.  The intent is to direct flow from Burntwood Creek 
into the wetlands for treatment before exiting back into Burntwood Creek just 
prior to its confluence with Coldwater Creek.   

criteria g Project Narrative This project will establish approximately 30 acres of open water wetlands, 40 
acres of warm season grasses/forbs and 10 acres of new tree plantings.  The 
Langenkamp Nature Preserve will also provide a high quality wildlife area.  
Burntwood Creek drains approximately 5,700 acres upstream, and it is assumed 
that approximately 75% of the flow will be routed into a deeper settling basin 
followed by a series of shallow wetlands with surrounding vegetation for water 
quality improvement.  Overflow will then be directed back into Burntwood Creek 
just prior to its confluence with Coldwater Creek.  The Grand Lake St. Marys Lake 
Facility Authority has a pending Clean Ohio application to purchase the nearly 90 
acres.  Assuming the Clean Ohio application is funded, the ODNR-H2Ohio program 
has committed funding to the development and establishment of the wetland 
and natural areas.  There will be public access to the Langenkamp Nature 
preserve via parking space and a walking path.   
 

criteria d Estimated Total cost $1,500,000 for site development 
$1,100,000 for property acquisition  

criteria d Possible Funding Source Clean Ohio Funds; H2Ohio Funding 
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criteria a Identified Causes and 
Sources 

Cause: Direct Habitat Alteration 
Sources: Cropland agriculture  

criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 
impairment for the whole 
Critical Area? 

Achieve average IBI score of 40 at the monitoring site.  
Achieve average QHEI score of 60 at the monitoring site.  
Reduce nitrate-nitrogen levels by 11,700 lbs/year in Coldwater Creek within Critical 
Area 1.  
Reduce phosphorus levels by 720 lbs/year in Coldwater Creek within Critical Area 
1.   

Part 2: How much of the 
needed improvement for 
the whole Critical Area is 
estimated to be 
accomplished by this 
project?  

467% of Goal #2 (54,700 pounds/11,700 pounds of Nitrate-Nitrogen)* 
786% of Goal #3 (3,300 pounds/720 pounds of Phosphorus)* 
*This is due to the project treating additional acreage outside the critical area 
within the Coldwater Creek HUC-12* 
19% of Coldwater Creek HUC-12 Nitrate-Nitrogen reduction needed (54,700 
pounds/289,900 pounds) 
18% of Coldwater Creek HUC-12 Total Phosphorus reduction needed (3,300 
pounds/17,920 pounds) 
 
It is recognized that there is a lag time associated with nonpoint source-related 
projects and measured stream response.  With respect to the goals in Critical 
Area 1, the main driver is the QHEI score and nutrient loading into the Coldwater 
Creek HUC-12 and eventually Grand Lake St. Marys.    
 
 

Part 3: Load Reduced? Estimated: 3,300 lbs P/year, 54,700 lbs N/year and 50 tons sediment/year 

criteria i How will the 
effectiveness of this 
project in addressing the 
NPS impairment be 
measured? 

Wright State University Lake Campus collects weekly samples from Coldwater 
Creek and the existing Coldwater Creek wetland treatment train.  Sampling 
efforts may be expanded to this newly developed site.  Wright State University 
Lake Campus will also be periodically performing IBI and QHEI evaluations on 
Coldwater Creek.   

criteria e Information and 
Education 

This project includes a walking path and parking area that will be maintained by 
the Lake Facilities Authority.  Signage will be posted on-site and Mercer County 
and Mercer SWCD will develop outreach materials, press releases and a tour of 
the site after development and establishment. 
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Section 4.3 Critical Area 2: Overview Table and Project Sheets for the Urban Use 
and Coldwater Creek Stream Area of Coldwater Creek HUC-12 
The information included in the Critical Area 2 Overview Table is a condensed overview of 
all identified projects needed for nonpoint source restoration of the Coldwater Creek HUC-
12 Critical Area 2. Project Summary Sheets are included for short term projects or any 
project that is considering seeking funding in the near future. Only those projects with 
complete Project Summary Sheets will be considered for state and federal NPS program 
funding.  
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4.3.1 Critical Area 2: Project and Implementation Strategy Overview Table 

 
 
 

Critical Area 2: Project Overview Table for Coldwater Creek HUC-12 (05120101-0204) 

Goal Objective Project # 
Project Title 

(EPA Criteria g) 

Lead 
Organization 

(criteria d) 

Time Frame  
(EPA Criteria f) 

Estimated Cost 
(EPA Criteria d) 

Potential/Actual 
Funding Source 
(EPA Criteria d) 

Urban Sediment and Nutrient Reduction Strategies 

1,2,3 3 1 Village of St. Henry WWTP Upgrades St. Henry Short $4,000,000 WPCLF, Local Funds 

Altered Stream and Habitat Restoration Strategies   

1,2,3 1 3 Coldwater Creek Stream Restoration Mercer County Long $1,000,000 EPA 319, Local Funds 

1,2,3 2 2 
Village of Coldwater Wetland Runoff 
Project 

Mercer County Short $70,000 EPA 319, CRP, USDA 

Agricultural Nonpoint Source Reduction Strategies 

        

High Quality Waters Protection Strategies 

        

        

Other NPS Causes and Associated Sources of Impairment 
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Section 4.3.2 Critical Area 2 Project Summary Sheets 
The Project Summary Sheets provided below were developed based on the actions or 

activities needed to achieve nutrient reduction targets in the Coldwater Creek HUC-12. 

These projects are considered next step or priority/short term projects and are considerably 

ready to implement. Medium and longer-term projects will not have a Project Summary 

Sheet, as these projects are not ready for implementation or need more thorough planning. 

 

Critical Area 2: Project 1 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Village of St. Henry Wastewater Treatment Plant Upgrades 

criteria d 
 

Project Lead Organization 
&  Partners 

 
Village of St. Henry 

criteria c HUC-12 and Critical Area Coldwater Creek HUC-12 (05120101-0203) Critical Area 2 

criteria c Location of Project Northeast side of the Village of St. Henry 
 

n/a Which strategy is being  
addressed by this 
project? 

Urban Sediment and Nutrient Reduction 

criteria f Time Frame Short (1-3 years) 

criteria g Short Description The Village of St. Henry’s wastewater treatment plant will install numerous 
upgrades to reduce nutrient loading to Coldwater Creek.  

criteria g Project Narrative The Village of St. Henry has been experiencing difficulty in meeting nutrient 
loading discharge requirements for several years.  In 2020 and 2021, the Village’s 
WWTP will install numerous upgrades including additional aeration and 
recirculation, sludge removal, a moving bed biofilm reactor, and will create anoxic 
zones.  This will allow the WWTP to come into compliance with their discharge 
permit requirements. 
 

criteria d Estimated Total cost $4,000,000  

criteria d Possible Funding Source WPCLF; Local Funding 

criteria a Identified Causes and 
Sources 

Cause: Nutrient and Pathogen Loading 
Source: Urban and residential loading 

criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 
impairment for the whole 
Critical Area? 

Achieve average IBI score of 40 at the monitoring site.  
Achieve average QHEI score of 60 at the monitoring site.  
Reduce nitrate-nitrogen levels by 3,700 lbs/year in Coldwater Creek within Critical 
Area 2.  
Reduce phosphorus levels 2,200 lbs/year in Coldwater Creek within Critical Area 
2.   

Part 2: How much of the 
needed improvement for 

0.2% of Goal #2 (100 pounds/57,200 pounds of Nitrate-Nitrogen) 
39% of Goal #3 (1,350 pounds/3,500 pounds of Phosphorus) 
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the whole Critical Area is 
estimated to be 
accomplished by this 
project?  

 
It is recognized that there is a lag time associated with nonpoint source-related 
projects and measured stream response.  With respect to the goals in Critical 
Area 2, the main driver is the QHEI score and nutrient loading into the Coldwater 
Creek HUC-12 and eventually Grand Lake St. Marys.    
 

Part 3: Load Reduced? Estimated:  100 lbs N/year and 1,350 lbs P/year 

criteria i How will the 
effectiveness of this 
project in addressing the 
NPS impairment be 
measured? 

The USGS monitoring station is located just downstream of Critical Area 2.  This 
site is also where periodic habitat evaluations will be completed by Wright State 
University-Lake Campus.  Results from this project are also monitored by the 
required NPDES discharge permit from the Village of St. Henry.   

criteria e Information and 
Education 

This project will be publicized by the media during the construction and bidding 
process because of the public nature.  Focusing on an impairment source other 
than agriculture is important in the social aspect of watershed improvement. 

 
 

Critical Area 2: Project 2 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Village of Coldwater Wetland Runoff Project 

criteria d 
 

Project Lead Organization 
&  Partners 

 
Mercer County & Mercer SWCD 

criteria c HUC-12 and Critical Area Coldwater Creek HUC-12 (05120101-0203) Critical Area 2 

criteria c Location of Project Northeast Side of Village of Coldwater 
 

n/a Which strategy is being  
addressed by this 
project? 

Altered Stream and Habitat Restoration Strategy 

criteria f Time Frame Short (1-3 years) 

criteria g Short Description This project will develop approximately 10 acres of wetland and upland habitat 
near the eastern edge of the Village of Coldwater.  

criteria g Project Narrative This project will establish approximately 5 acres of open water wetlands and 5 
acres of upland habitat that will treat approximately 100 acres of urban and rural 
drainage area.  This natural area will also provide a high quality wildlife area.  
There are two different landowners located along the east side of the Village of 
Coldwater that have expressed interest in the development of wetland to slow 
runoff and filter nutrients from the village.   
 

criteria d Estimated Total cost $70,000  

criteria d Possible Funding Source Ohio EPA 319; H2Ohio; CRP/CREP 

criteria a Identified Causes and 
Sources 

Cause: Direct Habitat Alteration & Nutrient Loading 
Source: Urban Runoff 
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criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 
impairment for the whole 
Critical Area? 

Achieve average IBI score of 40 at the monitoring site.  
Achieve average QHEI score of 60 at the monitoring site.  
Reduce nitrate-nitrogen levels by 57,200 lbs/year in Coldwater Creek within Critical 
Area 2.  
Reduce phosphorus levels 3,500 lbs/year in Coldwater Creek within Critical Area 
2.   

Part 2: How much of the 
needed improvement for 
the whole Critical Area is 
estimated to be 
accomplished by this 
project?  

2% of Goal #2 (1,049 pounds/57,200 pounds of Nitrate-Nitrogen) 
1.5% of Goal #3 (50 pounds/3,500 pounds of Phosphorus) 
 
It is recognized that there is a lag time associated with nonpoint source-related 
projects and measured stream response.  With respect to the goals in Critical 
Area 2, the main driver is the QHEI score and nutrient loading into the Coldwater 
Creek HUC-12 and eventually Grand Lake St. Marys.    
 

Part 3: Load Reduced? Estimated:  1,049 lbs N/year and 50 lbs P/year; 13.5 tons sediment/year 

criteria i How will the 
effectiveness of this 
project in addressing the 
NPS impairment be 
measured? 

The USGS monitoring station is located just downstream of Critical Area 2.  This 
site is also where periodic habitat evaluations will be completed by Wright State 
University-Lake Campus.  Samples will also be collected both before and after the 
installation of the project.   

criteria e Information and 
Education 

Pictures from projects can be shared on social media and Mercer SWCD’s 
website.  Highlights from each year’s installed projects are shared at the Mercer 
SWCD’s annual meeting as well.   
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Section 4.4 Critical Area 3: Overview Table and Project Sheets for Cropland in Coldwater 
Creek HUC-12 
The information included in the Critical Area 3 Overview Table is a condensed overview of 
all identified projects needed for nonpoint source restoration of the Coldwater Creek HUC-
12 Critical Area 3. Project Summary Sheets are included for short term projects or any 
project that is considering seeking funding in the near future. Only those projects with 
complete Project Summary Sheets will be considered for state and federal NPS program 
funding.  
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4.4.1 Critical Area 3: Project and Implementation Strategy Overview Table 

Critical Area 3: Project Overview Table for Coldwater Creek HUC-12 (05120101-0203) 

Goal Objective Project # 
Project Title 

(EPA Criteria g) 

Lead 
Organization 

(criteria d) 

Time Frame  
(EPA Criteria f) 

Estimated Cost 
(EPA Criteria d) 

Potential/Actual 
Funding Source 
(EPA Criteria d) 

Urban Sediment and Nutrient Reduction Strategies 

        

Altered Stream and Habitat Restoration Strategies   

        

Agricultural Nonpoint Source Reduction Strategies 

1,2,3 1 1 
Small Grains & Manure Incorporation 
Project 

Mercer SWCD Short $380,000 H2Ohio; Local Funds 

1,2,3 2 2 Cover Crop Project Mercer SWCD Short $200,000 H2Ohio; Local Funds 

1,2,3 3 3 Edge of Field Practice Project Mercer SWCD Medium $120,000 H2Ohio; EPA 319; CRP 

High Quality Waters Protection Strategies 

        

Other NPS Causes and Associated Sources of Impairment 
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Section 4.4.2 Critical Area 3 Project Summary Sheets 
The Project Summary Sheets provided below were developed based on the actions or 
activities needed to achieve nutrient reduction targets in the Coldwater Creek HUC-12. 
These projects are considered next step or priority/short term projects and are 
considerably ready to implement. Medium and longer-term projects will not have a 
Project Summary Sheet, as these projects are not ready for implementation or need more 
thorough planning. 

Critical Area 3: Project 1 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Small Grains and Manure Incorporation Project  

criteria d 
 

Project Lead Organization 
&  Partners 

 
Mercer County SWCD 

criteria c HUC-12 and Critical Area Coldwater Creek HUC-12 (05120101-0203)  

criteria c Location of Project Coldwater Creek HUC-12, south of Grand Lake St. Marys.   
 

n/a Which strategy is being  
addressed by this 
project? 

Agricultural Nonpoint Source Reduction Strategy 

criteria f Time Frame Short (1-3 years) 

criteria g Short Description Enroll 1,000 acres into the small grains and/or manure incorporation practices 
through the H2Ohio program.  Manure will be applied to acreage showing a need 
for phosphorus (soil test phosphorus levels of 50 ppm or 100 lb/acre or below) 
while ensuring that the manure is incorporated.  Application of manure is 
encouraged after a small grain harvest.   

criteria g Project Narrative This Critical Area is highly populated with dairy, beef and swine.  Small grains 
have been typically removed from the crop rotation because the profitability of 
growing small grains is so low.  However, the value of small grain production in 
this Critical Area is very high because it would allow for timelier manure/nutrient 
applications.  Providing a performance-based incentive to add small grains to the 
rotation and apply manure from June through September would reduce the 
runoff risk associated with land nutrient applications.  This project will also 
require 90% field cover going into the winter months through the use of residue 
or cover crops. 
If enrolled, the producer will be required to incorporate or inject nutrients, or 
ensure that a cover crop will be planted following manure application.  Applying 
nutrients during the summer months with incorporation or injection will yield an 
approximate 50% reduction in phosphorus runoff and a 40% reduction in nitrogen 
runoff, according to Heidelberg University research. 
The performance-based incentive would be up to $95 per acre per year. 
 

criteria d Estimated Total cost $375,000  

criteria d Possible Funding Source H2Ohio 
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criteria a Identified Causes and 
Sources 

Cause: Nutrient Loading 
Source: Confined Animal Feeding Operations (NPS) 

criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 
impairment for the whole 
Critical Area? 

Achieve average IBI score of 40 at the monitoring site.  
Achieve average QHEI score of 60 at the monitoring site.  
Reduce nitrate-nitrogen levels by 221,000 lbs/year in Coldwater Creek within 
Critical Area 3.  
Reduce phosphorus levels 13,600 lbs/year in Coldwater Creek within Critical Area 
3.   

 
Part 2: How much of the 
needed improvement for 
the whole Critical Area is 
estimated to be 
accomplished by this 
project?  

6% of Goal #2 (12,900 pounds/221,000 pounds of Nitrate-Nitrogen) 
7% of Goal #3 (990 pounds/13,600 pounds of Phosphorus) 
 
It is recognized that there is a lag time associated with nonpoint source-related 
projects and measured stream response.  With respect to the goals in Critical 
Area 3, the main driver is the QHEI score and nutrient loading into the Coldwater 
Creek HUC-12 and eventually Grand Lake St. Marys.    
 

Part 3: Load Reduced? Estimated:  12,900 lbs N/year and 990 lbs P/year 

criteria i How will the 
effectiveness of this 
project in addressing the 
NPS impairment be 
measured? 

There is USGS monitoring station is located within Critical Area 3.  This site is also 
where periodic habitat evaluations will be completed by Wright State University-
Lake Campus.   
Wright State University-Lake Campus also collects weekly water samples from 
Coldwater Creek at the existing wetland treatment train.  These samples are 
tested for total phosphorus, dissolved phosphorus, total suspended solids and 
nitrate.  These samples can be used to monitor nutrient levels in the stream.     

criteria e Information and 
Education 

This project will be promoted with public meetings to inform producers, press 
releases, news articles, social media and personal contacts from Mercer SWCD to 
eligible producers.  This project is currently being enacted through the H2Ohio 
Program.  Overall project results will be shared with the public as well.  

 

Critical Area 3: Project 2 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Cover Crop Project  

criteria d 
 

Project Lead Organization 
&  Partners 

 
Mercer County SWCD 

criteria c HUC-12 and Critical Area Coldwater Creek HUC-12 (05120101-0203)  

criteria c Location of Project Coldwater Creek HUC-12, south of Grand Lake St. Marys.   
 

n/a Which strategy is being  
addressed by this 
project? 

Agricultural Nonpoint Source Reduction Strategy 

criteria f Time Frame Short (1-3 years) 

criteria g Short Description Enroll 2,000 acres into the cover crop practice through the H2Ohio program.  An 
overwintering cover crop will need to be established by October 15 of each year 
and remain until at least March 15 of the following year. 
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criteria g Project Narrative Cover crops will protect soil from erosion over the winter months.  Soil loss is a 
large contributor to total phosphorus loss in this Critical Area.  Due to high 
populations of livestock, the average soil test phosphorus level in the Critical area 
is higher than the recommended level in the Tri-State Fertility Guide. Planting 
cover crops is a practice that can easily prevent soil losses during the critical 
winter months.  Providing a performance-based incentive to plant the cover crops 
allows for a higher adoption rate among farmers.   
If enrolled, the producer will be required to plant the cover crop no later than 
October 15 of each year.  The cover crop is required to remain standing until 
March 15 of the following year.  The goal is to commit to planting cover crops for 
four years. 
The performance-based incentive will be $25 per acre per year. 
 

criteria d Estimated Total cost $200,000  

criteria d Possible Funding Source H2Ohio 

criteria a Identified Causes and 
Sources 

Cause: Nutrient Loading 
Source: Confined Animal Feeding Operations (NPS) 

criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 
impairment for the whole 
Critical Area? 

Achieve average IBI score of 40 at the monitoring site.  
Achieve average QHEI score of 60 at the monitoring site.  
Reduce nitrate-nitrogen levels by 221,000 lbs/year in Coldwater Creek within 
Critical Area 3.  
Reduce phosphorus levels 13,600 lbs/year in Coldwater Creek within Critical Area 
3.   

 
Part 2: How much of the 
needed improvement for 
the whole Critical Area is 
estimated to be 
accomplished by this 
project?  

1.4% of Goal #2 (3,100 pounds/221,000 pounds of Nitrate-Nitrogen) 
11% of Goal #3 (1,540 pounds/13,600 pounds of Phosphorus) 
 
It is recognized that there is a lag time associated with nonpoint source-related 
projects and measured stream response.  With respect to the goals in Critical 
Area 3, the main driver is the QHEI score and nutrient loading into the Coldwater 
Creek HUC-12 and eventually Grand Lake St. Marys.    
 

Part 3: Load Reduced? Estimated:  3,100 lbs N/year and 1,540 lbs P/year 

criteria i How will the 
effectiveness of this 
project in addressing the 
NPS impairment be 
measured? 

There is USGS monitoring station is located within Critical Area 3.  This site is also 
where periodic habitat evaluations will be completed by Wright State University-
Lake Campus.   
Wright State University-Lake Campus also collects weekly water samples from 
Coldwater Creek at the existing wetland treatment train.  These samples are 
tested for total phosphorus, dissolved phosphorus, total suspended solids and 
nitrate.  These samples can be used to monitor nutrient levels in the stream.     

criteria e Information and 
Education 

This project will be promoted with public meetings to inform producers, press 
releases, news articles, social media and personal contacts from Mercer SWCD to 
eligible producers.  This project is currently being enacted through the H2Ohio 
Program.  Overall project results will be shared with the public as well.  
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Appendix A: Acronyms and Abbreviations 

The acronyms and abbreviations below are commonly used by organizations working to 
restore Ohio’s watersheds; many of which are included in the NPS-IS plan.  

A 

AOC  Area of Concern 

B 

BMP  Best Management Practice 

D 

DNR  Department of Natural Resources 

H 

HUC  Hydrologic Unit Code 

I 

ICI  Invertebrate Community Index 

M 

Mlwb  Modified Index of Well Being 

MWH  Modified Warmwater Habitat 

O 

ODA  Ohio Department of Agriculture 

ODNR   Ohio Department of Natural Resources 

OEPA  Ohio Environmental Protection Agency 

Q 

QHEI   Qualitative Habitat Evaluation Index 

S 

SWCD  Soil and Water Conservation District 

T 
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TMDL  Total Maximum Daily Load 

TSI  Trophic Status Index 

U 

USDA  United States Department of Agriculture 

USEPA United States Environmental Protection Agency 

W 

WAP  Watershed Action Plan 

WSU-LC Wright State University-Lake Campus 

WWH  Warm Water Habitat 

WWTP Waste Water Treatment Plant 
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