
The purpose of the Upper Tuscarawas River 
Comprehensive Watershed Management Plan is to 
protect and/or restore the water quality of the Upper 
Tuscarawas River Watershed.  To that end, the report 
characterizes the key components within the 
watershed that affect water quality.  This will enable 
key stakeholders to identify potential problems and to 
decide on mechanisms by which to correct or prevent 
them, while maintaining healthy economic 
development.  Another intent  of the Action Plan is to 
raise public awareness about the valuable 
environmental resources in the watershed and to 
foster the creation and implementation of stewardship 
projects.  The Action Plan also encourages the use of 
Best Management Practices (BMPs) in the 

watershed. 
 
Geography 
 
The Upper Tuscarawas River 
watershed is part of the 
Muskingum River watershed 
which drains into the Ohio 
River.  The watershed is 
approximately 52,000 acres in 
size and lies mostly within 
Summit County (78%) with 
portions in Stark (19%) and 
Portage (3%) Counties. A wide 
range of stream gradients exist 
in the watershed.  The average 
is 11.75 feet per mile,  with a 
minimum of 9.28 and a 
maximum of 44.30.  The 
watershed comprises five 
subwatersheds, two of which 
lie entirely within Summit 
County. 
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Land Use 
 
Land use in the watershed is approximately 36% residential, 18% wooded/wetland, 13% open area and 
11% open area/urban park.  However, significant development has occurred in Stark County since these 
data were produced (Stark County data were compiled in 1977).  These data show that significant portions 
of land exist where further development can occur, and with it, continued stresses on the environment that 
could potentially threaten the Upper Tuscarawas River.  Land uses were determined from Summit County 
Auditor’s Office aerial photographs (1994), 1995 Ohio Capability Analysis Program (OCAP) data (Portage 
County) and 1977 OCAP data (Stark County).  These pie charts show how there are definite variations in 
land use among the subwatersheds.  This may result in differing approaches to local Best Management 
Practices (BMPs) or other activities to protect and/or restore the Upper Tuscarawas River Watershed. 
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Potential Pollution Sources 
 
Understanding how potential point and nonpoint sources of pollution can affect water quality in the 
Upper Tuscarawas River Watershed can allow for a prioritization of activities that may alleviate or 
prevent potential problems.  Land use decisions can affect what materials are transported into lakes 
and streams and what potential water quality problems may arise. 
 
Seventy-nine point sources were identified that discharge domestic waste.  In addition, 25 active 
industrial dischargers were identified.  By far, the most domestic wastewater dischargers (45 of 79) 
were in Subwatershed 3.   
 
Unmonitored wastewater treatment plants account for 303,400 gallons/day.  Because there are no 
data on nutrient levels in the effluent from these plants, pollution loading cannot be determined.  
Requiring self monitoring for plants with design flows of less than 100,000 gallons per day (gpd) would 
help alleviate this lack of information.  There are approximately 4,900 discharging home sewage 
disposal systems (HSDS), in the Summit County portion of the watershed.  These are a potential 
source of nutrient pollution to the waterways into which they discharge.  Locating significant 
concentrations of off-lot HSDSs would help to determine where potential trouble areas exist. 
 
As for nonpoint pollution sources, many are associated with diverse land uses.  But, most potentially 
problematic in the watershed are failing HSDS, agriculture, construction and urban runoff (NEFCO 
1996, p.69): 
 
· Areas adjacent to Portage Lakes are comprised of soils with high porosity and permeability.  

These soils may not be conducive to proper wastewater treatment with HSDS because they do not 
allow for adequate contact time between soil materials and the waste water.    

 
· Agricultural land uses exist in Subwatersheds 2, 3, 4 and 5 despite existing development 

pressures.   Potential environmental problems associated with agriculture can include water quality 
degradation due to the transport of soil, nutrients (from fertilizer and manure), and chemicals from 
farm lands to area streams.  The implentation of Best Management Practices (BMPs) can help 
alleviate or prevent potential problems. 

 
· Construction can add to soil loss.  There are high development pressures in the watershed due to 

its location between two growing cities, Akron and Canton.  Soil loss from construction sites can 
be a significant form of nonpoint source pollution by contributing both nutrients and sediment to 
streams, unless proper storm water controls are in place. 

 
· Urban runoff is a growing problem in the watershed.  Between 1979 and 1990, almost 60% of the 

land use changes that occurred, by area, were from previously undeveloped land (wooded, 
wetland and agriculture, for example) to residential and commercial land uses, leading to 
increases in imperviousness.  As little as 10% impervious surface in a watershed can degrade 
stream quality (Ohio EPA, 1997, p27) by adding to storm water runoff. This creates flooding and 
erosion, and increases chemical pollution as gasoline, metals and salts rinse into waterways from 
paved surfaces.  Subwatershed 1 has the highest proportion of imperviousness as it is also the 
most urbanized. 



Water Quality Conditions 
 
Sampling of selected streams in the watershed was performed by Ohio EPA in 1978, 1990, 1992 and 
1993.  Some stream segments have been found to be in partial attainment or nonattainment of the Aquatic 
Life Use Designations  assigned to them.  Sources of impairment include stream impoundments, 
channelization, urban runoff/storm sewer discharges, removal of riparian vegetation, municipal point 
sources, landfills and septic systems.  Point and nonpoint sources of pollution are therefore of concern in 
the watershed and need to be addressed comprehensively to protect and restore beneficial uses.  
 
NEFCO assisted the Ohio EPA-Northeast District Office in selecting 16 monitoring stations for fecal 
coliform bacteria testing.  Five of these sites were located in sewered areas.  Testing was performed on 
July 28, 1998.  Results showed three sites with fecal coliform counts over 1,000 per 100 ml.  Generally, 
counts under 1,000 are permissible for primary contact waters (boating and fishing) while counts under 
200 are desirable.  Counts under 5,000 per 100 ml are normally permissible for secondary contact while 
counts under 1,000 are desirable (Campbell and Wildberger, 1992).  A Turkeyfoot Lake tributary at Roble 
Rd. had the highest count at 3,300 per 100 ml.  
 
Critical Resources   
 
Critical resources in the Upper Tuscarawas River watershed include State Resource Waters (as defined 
by the Ohio Administrative Code, chapter 3745), groundwater resources, and biologically significant 
wetlands.  State resource waters are those which lie in parks, “General High Quality Waters” wetlands, 
wildlife refuges, preserves, and wild, scenic and recreational rivers, if so designated by Ohio EPA.  Also 
included are publicly-owned lakes and reservoirs and waters of exceptional recreational or ecological 
significance.   
 
There are 13 publicly-owned lakes, reservoirs and ponds in the watershed that have over five acres in 
area each, for a total of 2,235 acres.  Nimisila Reservoir is the largest, with 825 acres of surface area.  In 
addition to these water bodies, Singer Lake can be considered an important critical resource because of 
high biodiversity.  The quality of these water bodies is a direct result of the quality of the streams in the 
watershed.  Particularly, it is important to protect headwater streams as these are most easily affected by 
the land uses around them and can be easily damaged.  Benefits of protecting the watersheds of small 
headwater streams include maximizing pollution absorption by vegetation, maximizing ground water 
recharge, and protecting habitat.   
 
Groundwater resources are among the most important.  Ensuring an adequate, clean supply of drinking 
water requires careful management of land use activities that can threaten the resource.  Cleaning up 
contaminated aquifers is time consuming and costly.  Areas in the watershed that can potentially support 
municipal or industrial wells are primarily located in the sandy aquifers near streams.  An area south of 
Summit Lake, within Subwatershed 1, has salinity problems which limit the development of ground water 
resources. 
 
Fifteen biologically significant wetlands (those that contain at least one threatened or endangered plant 
species) are located throughout the study area.  Three of these are managed and two are proposed to be 
managed.  Singer Lake is one under proposal, based on Ohio DNR’s Department of Natural Heritage list 
of Ohio’s rare and endangered species, and field data from botanists and zoologists.  Twenty-five unique 
species are located within the boundary of the ODNR-proposed protected area.  The Cleveland Museum 
of Natural History has, toward the goal of protecting this important resource, purchased 80 acres or 
roughly one-third of the wetland area surrounding Singer Lake.  Another ten acres has been pledged as a 
donation to the museum from a private land owner (pers. com. Cleveland Museum of Natural History, 
January, 2000).  



Singer Lake is one 
of two proposed 
managed areas by 
the Ohio 
Department of 
Natural Resources 
because of its 
diversity of rare and 
endangered plant 
species. 

The Cleveland 
Museum of Natural 
History has 
purchased eighty 
acres of the lush 
wetland surrounding 
Singer Lake, to help 
preserve this 
important natural 
resource. 

Note:  A larger Biologically Significant Wetlands map is contained in the full report. 



Riparian Habitat 
 
Riparian habitat refers to those areas, adjacent to rivers, that provide food and shelter for organisms as 
well as many benefits to water quality.  NEFCO prepared an analysis of riparian corridors along the Upper 
Tuscarawas River and its tributaries.  From 69 recent aerial photographs (March, 1997 and April, 1995), 
riparian zones were evaluated in segments measuring 400 feet wide by 600 feet long (122 meters by 183 
meters) or the width and quality of vegetation present.  EPA’s Qualitative Habitat Evaluation Index Field 
Sheet provided scoring criteria.  Highest quality habitat was considered to be forest or swamp with a width 
greater than fifty meters (164 feet).   
 
An evaluation of 375 
segments 
(approximately 
225,000 feet or 
42.61 miles) and 
comparison to a 
1996 NEFCO Upper 
Tuscarawas River 
riparian evaluation 
concluded that the 
riparian corridors in 
the watershed are 
under great 
development 
pressure.  This has 
led to a reduction in 
high quality habitat 
from 55 percent, 
using 1990 data, to 
34.5 percent in this 
current study.  
Graybill Creek, 
which is a tributary 
to Metzger’s Ditch in 
Subwatershed 4, 
has been identified 
by NEFCO as a 
stream that should 
be regarded as a 
priority for 
restoration, with its 
low average riparian 
habitat score (2.80 
out of 7.00) and its 
19.01 % coverage of 
high quality habitat.  
However, restoration efforts would need to consider the feasibility of trying to reclaim land that has already 
been lost to development.   

Note: A Riparian Habitat Quality map for the entire watershed is contained in the full report. 



Future Management--The Watershed Action Plan 
 
In 1998, the Portage Lakes Task Force (PLTF), made up of representatives from state and local 
governments, citizen groups and community members, held meetings to assist with watershed protection 
and restoration.  Meetings were held on June 22, August 18, October 14, and October 21, 1998.  NEFCO 
reviewed the comments and input from these public meetings, along with previous reports, and developed 
a Watershed Action Plan.  The goal of the plan is to restore and protect beneficial uses (safe drinking 
water, recreation, habitat) within the Upper Tuscarawas River watershed.  The plan includes identified 
problems, a prioritization of those problems to be solved and a group of activities that interested parties 
can undertake to solve the problems. 
 
The following is a summary of the Watershed Action Plan presented in phase I of the Upper Tuscarawas 
River Comprehensive Watershed Action Plan.  Seven goals were identified by NEFCO which can be 
achieved by a series of objectives: 
 
Goal I. Reduce nutrient and bacteria loads, from fecal contamination, in lakes and streams 

· decrease nutrient/ bacterial loads from discharging off-lot HSDSs and SPSDSs 
· decrease nutrient/ bacterial loads from failing on-lot HSDSs and SPSDSs 
· reduce nutrient/ bacterial loads from livestock 
· reduce excess nutrient/ bacteria loads from wastewater treatment plants (WWTP) 

 
Goal II. Decrease levels of toxic substances (heavy metals, oil/petroleum products, etc.) entering surface 

and/or ground water 
· decrease contributions of toxic substances from landfills and dumps 
· decrease levels of toxic substances from industrial land use areas 
· decrease levels of toxic substances from storm water runoff 
· decrease releases of toxic substances from underground storage tanks (USTs), oil and gas 

pipelines 
· increase awareness regarding location and pollution potential of oil and gas pipelines in 

relation to drinking water wells 
· decrease ground water contamination from improperly constructed and/or abandoned wells 

 
Goal III. Reduce impacts from sediment/siltation in lakes and streams 

· reduce soil erosion, transport and deposition associated with construction and agricultural 
activities 

· reduce sediment/siltation and airborne pollutants from sand and gravel mining activities 
 
Goal IV. Protect and/or restore shorelines and riparian corridors in selected wetlands, lakes and streams 
 
Goal  V. Reduce fertilizer, herbicide and pesticide runoff into the watershed 

· reduce runoff from agricultural areas, lawns, golf courses, nurseries, greenhouses, 
landscaping operations and sod farms 

 
Goal VI. Reduce levels of salinity impacting surface and/ or ground water quality, which will decrease 

levels of dissolved solids 
· decrease runoff from salt storage sites and seasonal spreading of salt 
· decrease releases of brine from oil exploration and drilling activities 

 
Goal VII. Acquire stronger understanding, cooperation and participation regarding water quality issues 

· strengthen awareness of and involvement in watershed issues 
· monitor and evaluate water quality of lakes and streams 
· conduct further research regarding point and nonpoint source pollution 



Responsible Parties 
 
· The Home Builders Association 
· County Engineers  
· County Soil and Water Conservation Districts 
· Lobbying groups 
· NEFCO 
· Ohio Department of Agriculture  
· Ohio Department of Natural Resources (various 

divisions) 
· Ohio Department of Transportation 
· Ohio Environmental Protection Agency (various 

divisions) 
· Ohio State University Extension  
· Private sector 
· Schools 
· State and local health departments 
· U.S. Department of Agriculture/Natural 

Resources Conservation Service 

Each objective listed can be achieved by a series of “actions”.  These actions can be assigned to one or 
more responsible parties.  Some of the suggested responsible parties and funding sources among the 
many actions are: 

 
This Executive Summary 
serves as one component of 
Phase II of the 
Comprehensive Watershed 
Management Plan for the 
Upper Tuscarawas River 
Watershed.  Other work to 
be completed includes a 
Watershed Profile and a 
series of meetings with local 
officials.  The Profile is 
intended to educate 
watershed residents about 
pollution and ways to protect 
and/or restore the quality of 
their watershed.  The 
meetings are intended  to 
encourage support and 
develop strategies for 
implementation of selected 
activities. 
 
 
The Comprehensive Watershed Management Plan for the Upper Tuscarawas River Watershed was 
prepared by the Northeast Ohio Four County Regional Planning and Development Organization (NEFCO, 
1999) and was funded by the Summit Soil and Water Conservation District, using funds allocated by the 
State’s Canal Lakes Watershed Management Program, part of the Ohio Department of Natural Resources’ 
Capital Improvements Budget. 
 
Singer Lake photographs were provided by the Cleveland Museum of Natural History. 

Funding Sources 
�
· Clean Water Act Section 319 
· Conservation Reserve Program 
· County and local governments 
· Environmental Quality Incentives Program 
· Nature Works  
· NPS Education Grant 
· NPS Program (ODNR) 
· Ohio Environmental Education Fund 
· Private sector 
· Property owners 
· Research and development grants 
· State Cost Share Program 
· Stewardship Incentives Program 
· Storm water utility 
· Water Pollution Control Loan Fund 


