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Chapter 1: Introduction 
 
The Lake Rockwell – Cuyahoga River HUC -12 Plan (HUC-12 04110002 02 03) is located on the Cuyahoga 
River, predominately in Portage County, Ohio. The Lake Rockwell – Cuyahoga River HUC-12 (LRCR) 
contains the Lake Rockwell Reservoir that is the main source of drinking water for the City of Akron. The 
public drinking water impairments were the over-riding reason this HUC-12 was chosen as the first NPS-
IS plan within the larger Upper Cuyahoga River Watershed. This NPS-IS plan may be cross referenced in 
future NPS-IS submittals for other HUC-12 watersheds within the Upper Cuyahoga River Watershed. 
 
The LRCR Watershed consists of Cuyahoga R. at Hiram Rapids, Cuyahoga R. below Hiram Rapids and Lake 
Rockwell subwatersheds as identified within the TMDL report (OEPA 2004). The Upper Cuyahoga River 
Watershed, of which the LRCR Watershed is the lowest watershed, is approximately 58 square miles and 
drains 71.4 miles of principal streams (OEPA, 2004). The LRCR HUC-12 watershed begins slightly north of 
the county line between Geauga and Portage and flows approximately 19 river miles of the main stem 
Cuyahoga River through Portage County ending at the Lake Rockwell dam near Kent (approximately river 
mile 57.50 to 76.50).  
 
State and Federal nonpoint 
source funding is now closely 
tied to strategic 
implementation-based planning 
that meets U.S. EPA’s nine 
minimum elements of a 
watershed plan for impaired 
waters. The City of Akron has 
taken the lead in authoring this 
Nine-Element Nonpoint Source 
Implementation Strategic Plan 
(NPS-IS). The City is working 
with numerous other groups 
and municipalities as part of the 
development of this NPS-IS. 
Numerous reports, studies, and 
watershed plans have been 
produced over the last 100 
years, including a TMDL report 
in 2004 (OEPA) and the Drinking 
Water Protection Plan for the Upper Cuyahoga River Watershed (EDG 2013). This plan shall incorporate 
and reference these plans and other plans. 
 
1.1 Report Background 
 
This NPS-IS was created as a supplement to, and in conjunction with, the Drinking Water Protection Plan 
for the Upper Cuyahoga River Watershed (Environmental Design Group (EDG), 2013) and the Total 
Maximum Daily Loads for the Upper Cuyahoga River (Ohio Environmental Protection Agency, Division of 
Surface Water (OEPA), September 2004). The Drinking Water Protection Plan for the Upper Cuyahoga 

Figure 1: The Lake Rockwell – Cuyahoga River HUC -12 (HUC-12 04110002 02 
03) which is outlined in dark blue. 

CLEVELAND
 

AKRON 

file://fs01.edg.local/projects/Akron/16-00172-030%209-Element%20Plan%20Support%20Svcs/Graphics/NEW_subwatershed.png
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River Watershed (Watershed Master Plan) was created as a decision support tool for identification of 
critical resources, restoration and protection of the watershed feeding the three reservoirs within 
watershed. It addressed the water quality needs of the watershed and is critically useful in day to day 
operations of the Lake Rockwell Reservoir. This plan also resulted in numerous valuable GIS layers which 
are used in monthly water quality monitoring data collection. It includes a decision support system that 
incorporates past reports, existing conditions, and current data so that various questions, requests, and 
regulations regarding the watershed can be addressed quickly and consistently.   

The Watershed Master Plan was never officially submitted to ODNR and Ohio EPA for approval as an 
official watershed plan, though copies were provided to both agencies and the Watershed Master Plan 
was used heavily for the development of the City’s EPA endorsed Source Water Protection Plan. As a 
regulated drinking water source, the City of Akron has an approved Watershed Control Program with the 
Ohio Environmental Protection Agency (OEPA), which is updated with an annual report on April 1st of 
every year. The City also performs annual 
report updates which include annual water 
quality goals and sampling information.  

These watershed-based plans include source 
water area monitoring (SWAM sites), 
monitoring of farms (especially with 
livestock) within the critical management 
zones and hunting records however, do not 
include metric based goals of Nonpoint 
Source Pollution Management. These other 
plans address broader impairments that 
need attention in order to restore the entire 
watershed draining to the Lake Rockwell 
Reservoir area to fishable, swimmable and 
drinkable waters that meet water quality 
standards. With the change of program 
focus this NPS- IS is being created to guide 
the region in addressing nonpoint source 
pollution issues for the Lake Rockwell – 
Cuyahoga River (HUC-12 04110002 02 03). 
Community partners will eventually create 
individual HUC-12 NPS-IS plans for the 
remaining six watersheds within the Upper 
Cuyahoga River watershed. 

1.2 Watershed Profile & History 
The Cuyahoga River watershed is located in Northeast Ohio within the Lake Erie Basin, and begins in 
Northeastern Ohio’s Geauga County as two bubbling springs that join about 10 miles to the south near 
Burton. The river flows to the southwest, through thick forests and past rich farm fields, until it reaches 
the more populated urban areas near Akron. At this point, the river hits an east-west continental divide 
and turns sharply northwest, forming the bottom of the “U”. The Cuyahoga River then flows through the 

 
Figure 2: Regional context of the LRCR Watershed. 
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Cuyahoga Valley National Park (CVNP)—alongside remains of the Ohio & Erie Canal, through the historic 
districts of Peninsula and Boston, and under the historic Station Road Bridge. The river reaches its 
terminus in downtown Cleveland, 100 river miles from its source, but only 30 miles west of its origin. The 
Cuyahoga River receives precipitation and runoff from 810 square miles draining through 19 main stem 
tributaries as it flows through six congressional districts, five counties, and 83 local jurisdictions (National 
Park Service). The Cuyahoga River watershed contains both rural areas and large urban communities such 
as Akron and Cleveland. 

The Lake Rockwell – Cuyahoga 
River watershed (HUC-12 
04110002 02 03) that is the focus 
of this NPS-IS plan is located in the 
lower portion of the Upper 
Cuyahoga River Watershed, with 
its downstream apex at the Lake 
Rockwell reservoir.  The watershed 
includes the entire Village of 
Mantua and small portions of 
Sugar Bush Knolls, Ravenna and 
Streetsboro municipalities. 
Multiple transportation corridors 
traverse the watershed consisting 
mainly of state routes and township roads. The watershed also has multiple other natural kettle lakes 
sand and gravel moraines.    

Water is stored and released for the Lake Rockwell – Cuyahoga River watershed from Lake Rockwell 
Reservoir, located in Franklin Township, Portage County, 2.5 miles north of Kent, Ohio. Water from Lake 
Rockwell is treated at the nearby City of Akron water treatment plant then pumped almost 12 miles to 
the City of Akron and surrounding communities through three transmission mains into equalizing 
reservoirs and distributed to more than 95,000 businesses.  

MANTUA SWAMP NATURAL AREA 

Designated as a National Natural Landmark in 1976 by the U.S. department of Interior, the Mantua Swamp 
Natural Area is composed of groundwater fed wetlands known as fens at the base of sand and gravel 
kames. Among the 24 state-listed plants reported from this preserve are bunchflower (Melanthium 
virginicum), small cranberry (Vaccinium oxycoccos), bog bedstraw (Galium labradoricum), and autumn 
willow (Salix serissima). Typical fen species such as shrubby cinquefoil (Dasiphora fruticosa), Canada 
burnet (Sanguisorba canadensis), grass-of-parnassus (Parnassia glauca) and poison sumac 
(Toxicodendron vernix) also flourish here. In addition, the state endangered brush-tipped emerald 
dragonfly (Somatochlora walshii), has been documented. Active beaver lodges are present and the site 
presents excellent habitat for waterfowl as well as numerous other wetland species of both plants and 
animals. (ODNR Division of Natural Areas & Preserves) 

GEAUGA COUNTY   

TOWNSHIPS VILLAGES CITIES 
Troy   
PORTAGE COUNTY 

TOWNSHIPS VILLAGES CITIES 
Franklin Mantua Aurora  
Freedom  Ravenna 
Hiram  Streetsboro 
Mantua    
Ravenna   
Shalersville   

Figure 3: Municipalities within the LRCR Watershed by type. 
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HISTORY OF CITY OF AKRON PROTECTION 
Over the past 100 years, the City of Akron has protected its water supply by acquiring and preserving 
property in critical areas along the river. This has contributed to effectively and safely treating the source 
water to meet drinking water quality standards, as well as protecting critical habitat. The City of Akron is 
the largest land owner in the Upper Cuyahoga Watershed. In addition, the city has a Watershed Control 
Plan which includes dedicated, monthly sampling points, routine monitoring of both livestock and crop 
farms, routine monitoring of NPDES permitted locations and other locations of concern along with regular 
water quality reporting. Over time, Akron has implemented a farmland licensing program, tree planting 
programs, and provides limited recreational opportunities at secondary reservoirs. Preservation of this 
natural open space is a huge benefit to the entire Cuyahoga River watershed. 

The city continually strives to provide clean and safe drinking water cost effectively with minimum impacts 
to the regional ecosystem and has studied similar algae-related issues at other inland lakes like Grand 
Lake Saint Marys to bolster 
knowledge of new technologies 
and stewardship.  

In response to the escalating 
concern over water quality, the 
city developed the Akron Global 
Water Alliance (AGWA) to face 
the challenge of how to 
effectively manage, treat and 
distribute clean drinking water.  
AGWA initiates, implements and 
commercializes the top water 
systems and technologies from 
across the U.S. and the world by 
forming and developing 
mutually beneficial partnerships 
on a local, national and 
international level. Each year, 
the city hosts a conference 
dedicated to sharing 
information to ensure our 
community’s continued access 
to a clean water supply and 
provide the benefits of these 
technologies to other 
communities and countries 
around the world. 
http://www.akronglobal 
wateralliance.com/  

Figure 4: City of Akron Properties within LRCR Watershed (Lake Rockwell 
identified in dark blue box). 
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HISTORY OF PERMITTED DISCHARGES 
Twenty-one Waste Water Treatment Plants (WWTP) discharge into the Upper Cuyahoga River Watershed 
with three within the Lake Rockwell – Cuyahoga River HUC -12 watershed. These plants are permitted to 
discharge approximately 4.6 million gallons per day (MGD). This is a fraction of the total flow of the 
watershed, which amounts to an average dry day flow of approximately 78 MGD. 

Even though the WWTPs are discharging minimally as compared to the overall flow of the watershed, 
poor operation, plant upset or a plant failure may place a burden on the watershed allowing the river to 
become contaminated with an industrial chemical or higher concentration of a permitted pollutant. This 
is of particular concern to the City’s water treatment facility and the health of the overall watershed.  

If the pollutant has been discharged from well 
upstream of the water treatment plant’s intake, the 
issue may potentially resolve itself by being treated 
naturally within the upper reaches of the watershed. 
If there is an upset with a WWTP in closer proximity 
to the water treatment plant’s intake, there is a 
higher chance that the treatment plant may have to 
deal with potential pollutants entering the water 
treatment facility. The water treatment process is 
specifically designed to treat the surface water 
containing some of these pollutants, but if they enter 
the system in excessive amounts, additional or 
altered treatment steps may have to be taken, 
including addition of extra chemicals which incur 
higher costs.  

The City of Akron also works closely with Portage 
County Health Department (PCHD) to monitor the 
watershed for home septic systems in a state of disrepair. Working in conjunction with PCHD, homes and 
businesses with non-compliant septic systems are identified and the systems are typically either repaired 
or replaced by those owners found to be out of compliance. There were 26 sites within the watershed in 
Portage county where some type of sewage repair was conducted in 2015 (City of Akron, Watershed 
Control Program, 2015 annual report). 

  

Figure 5: Chart identifying septic improvements within 
the LRCR Watershed from 2012 to 2015 (City of Akron, 
Watershed Control Program, 2015 Annual Report). 

Septic Improvements Comparison, 
Portage County, 2012-2015 
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1.3 Public Participation and Involvement 
It is important to have diverse involvement in the development of any regionally significant plan such as 
this NPS-IS plan. This includes not only the public but businesses, academia, non-profit groups and 
organization among others. In the LRCR Watershed there are several partners working to restore and 
protect the watershed with a variety of focus areas ranging from wetlands and streams to vertebrates and 
invertebrates. 
 

The Cuyahoga River provides multiple 
recreational opportunities within the 
LRCR Watershed. The Village of Mantua 
prides itself on kayak/canoeing and 
fishing access on the stretch of river 
running through the community. There 
is a village park, state nature preserves 
and wetland preservation areas which 
provide habitat for numerous fish, bird 
and plant species, including a number 
of endangered and critical species as 
mentioned in section 1.2. Protecting 
the water quality of the LRCR 
Watershed is crucial to the village, 
economically, socially and 

recreationally. The City has worked with the Village on many restoration and preservation opportunities 
within the watershed over the past fifty years. Recently, during a Mantua Council Meeting on November 
15, 2016, the Village and public was informed on this NPS-IS Plan process. At this meeting, the Village 
shared their work with Portage County Engineering department to identifying erosion and flooding areas 
for a potential FEMA floodplain revision. Information from this effort has been integrated into this plan. 
 
The City also works very closely with the Friends of the Crooked River (FOTCR). This non-profit advocacy 
group is dedicated to educating the public on the importance of drinking water, wastewater disposal, 
agriculture, industry, shipping, recreation and wildlife habitat in the Cuyahoga River. The organization 
meets the third Thursday of each month. During a public meeting with the group on November 17, 2016, 
the City of Akron staff and EDG discussed this NPS-IS plan with attendees. Participants discussed their 
concerns of water quality of the entire Cuyahoga River and the LRCR Watershed’s numerous sand and 
gravel operations, failing septic systems and the impact they pose within the watershed. These are 
considered by the FOTCR members as a significant impairment to the watershed. 
 
The City was also in communication with the Upper Cuyahoga Scenic River Advisory Council during the 
formation of this NPS-IS plan. This ten-person council consists of citizens representing local interests and 
have been selected by the Ohio Department of Natural Resources.  
 
The City continually discusses restoration and protection projects with Portage and Geauga County Health 
Departments and SWCD. These two entities provide additional support with their specific programs for 
failing septic systems and reduction of agricultural runoff.  

  

Figure 6: Public meeting at the Village of Mantua. 
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Figure 7: Fact sheet provided for public/stakeholder involvement meetings (Mantua Council Meeting and 
Friends of the Crooked River) 
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Chapter 2: LRCR Watershed Characterization and Assessment Summary 

2.1 Summary Watershed Characterization for LRCR HUC-12 
2.1.1 Physical and Natural Features 
The Upper Cuyahoga River Watershed’s HUC-12 watersheds include East Branch Reservoir – East Branch 
Cuyahoga River (04110002 01 01), West Branch Cuyahoga River (04110002 01 02), Tare Creek – Cuyahoga 
River (04110002 01 03), Ladue Reservoir – Bridge Creek (04110002 01 04), Black Brook (04110002 01 05), 
and Sawyer Brook-Cuyahoga River (04110002 01 06). In the Watershed Master Plan and the TMDL Report, 
these seven HUC-12 watersheds were further broken down into fourteen sub-watersheds using Ohio 
Department of Natural Resources 1996 detailed watersheds for Portage and Geauga Counties. The LRCR 
Watershed (04110002 02 03) is the last of these seven HUC-12 watersheds draining into Lake Rockwell 
Reservoir and is the focus of this plan. 

 

 

 

 

   

NRCS HUC-12 TMDL SUBWATERSHED   Acreage  
 Square 
Miles  

Miles of 
Stream 

Lake Rockwell-
Cuyahoga River 

(04110002 02 03) 

CUYAHOGA R. AT HIRAM RAPIDS 516.65 0.81 0.8 

CUYAHOGA R. BELOW HIRAM RAPIDS 3,309.46 5.17 4.6 
LAKE ROCKWELL 33,294.80 52.02 66.0 

Figure 8: LRCR Watershed and ODNR sub-watersheds with the LRCR Watershed. Table includes acreage and stream 
mile breakdown per ODNR sub-watershed 

Figure 9 (left) and Figure 10 (right):  Figure 9 illustrates the boundaries of the LRCR Watershed (U.S. Department of 
Agriculture, Natural Resources Conservation Services HUC-12) and Figure 10 illustrates the three detailed drainage sub-
watersheds from the TMDL Report, as digitized in vector mode from Mylar copies of maps maintained by the U.S. 
Geological Survey, Water Resources Division (1996) 



12 | P a g e  
 
 

The Cuyahoga River is the principal waterway flowing through the LRCR watershed with the Lake Rockwell 
dam serving as the downstream terminal node for this watershed. There are five miles of state designated 
Scenic River along the main stem of the Cuyahoga River within the LCRC watershed. There are also 
multiple tributaries, most of which are ditched. These include Eckert Ditch, Harper Ditch and Yoder Ditch. 
These agricultural ditches within Portage County were created to convey water for the agricultural boom 
of Ohio in the 1930s.  These stormwater drainage ways lack sinuosity, instream habitat and often times 
increase flooding. 

Along the main stem of the Cuyahoga River within the LRCR Watershed, there are large swaths of riparian 
buffer including mature forests. These areas support robust aquatic and terrestrial life, especially within 
the five miles of state designated scenic river. These areas have historically been habitat for documented 
nesting bald eagles and several rare and/or endangered species. Laterally alongside the ditches are large 
acreages of agricultural fields, some of which have grown fallow and over time have naturally become low 
quality wetlands with large patches of invasive species including Phragmities and Typha species.   

The Upper Cuyahoga River Watershed, as well as the LRCR Watershed, is mostly characterized as rural 
with combination agriculture mixed with natural woodlands and wetlands. Development pressure is 
concentrated around the Cities of Kent and Streetsboro with smaller development footprints surrounding 
the Village of Mantua. 

At the upper portion of the LRCR 
Watershed is the nationally 
significant Mantua Swamp 
ecoregion. This is a part of the overall 
Erie/Ontario Lake Plain ecoregion 
and contains portion of three major 
physiographic provinces: the 
glaciated Allegheny Plateau, the till 
plains, and the lake plains. This 
ecoregion is characterized by glacial 
formation that can have a significant 
local relief. Soils are mainly derived 
from glacial till and lacustrine 
deposits and tend to be acidic and 
moderately to highly erodible.  

  

Figure 10: Quaternary geology of the area which identifies the 
deposits from past glacial-interglacial cycles. 
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Specific landmarks and features in this watershed include: 

• Lake Rockwell 
• Lake Pippen 
• Lake George 
• M&M Mobile Home Park 
• Birchwood Manor Mobile Home Park 
• Beck Sand and Gravel 
• Jefferson Materials (sand and gravel) 
• Portage Aggregate 
• Lakeside Sand and Gravel 
• Shelly Materials 
• Lafarge Shalersville Materials (closed) 
• Oscar Brugmann Sand and Gravel 
• Goodell Family Farm 
• Boulder Creek Golf Course 
• Ravenswood Golf Course 
• Mantua Village Water Plant 

SAND & GRAVEL OPERATIONS 
Sand and gravel operations along streams 
and rivers are very common, as this is 
mostly where the deposits are located. 
The flow of the stream separates, sorts, 
and deposits sands and gravels within the 
riverbed, forming sandbars and 
accumulations along the low velocity side 
of bends. Harvesting opportunities include 
in-bed (river bed) recovery, sand bar 
removal and open pit mining where large 
deposits have occurred over time. There 
are obvious pollution and watercourse 
destroying consequences to the in-bed 
and sandbar material removal methods, 
which are mostly discouraged today. Open 
pit mining is the most popular and 
continues to be prevalent within the 
Upper Cuyahoga River Watershed overall. 

The LRCR HUC-12 contains 10 sand and 
gravel mining operations. Most, if not all, 
take advantage of sand deposits laid along 
the rivers or streams at, what was once, a 
low velocity bend. Once a sand and gravel 
operation is started, there exists a myriad 

Figure 11: Lake Pippen 

Figure 12: Sand and Gravel Operations in the LRCR HUC-12 
watershed (Akron 2013) 
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of pollution possibilities ranging from soil erosion, toxic materials entering the watershed, alteration of 
bio-habitats (not only at the site of operation but downstream), air pollution from particulates and 
equipment emissions, groundwater contamination, and waste stream releases. 

Most of the Upper Cuyahoga Watershed operations are very established so many of the startup pollution 
sources such as topsoil erosion are not evident at these sites unless new cells are opened up for mining.  

 
AGRICULTURAL  
The LRCR HUC-12 is 40% agricultural area used mostly for row crop production and, to a smaller degree, 
livestock production. In the past few decades, conservation efforts by farmers, local partnerships and 
units of government have reduced non-point sources of pollution significantly, and efforts in this direction 
continue. However, non-
point contributions from 
agriculture still exist and are 
a concern. Agricultural lands 
can generate up to 40 times 
more nitrogen and 
phosphorus than similar 
forested areas, which can be 
a cause of impairment for 
the LRCR HUC-12 watershed 
(How to Understand and 
Manage your Lake, Part 1 
Limnology, TetraTech, June 
2, 2016). The City of Akron 
maintains a data base of 
hobby farms for the 
watershed and is displayed 
on Figure 13. 

 
  

Figure 13: Hobby farms/ livestock 
farms overlaid onto 2015 NLCD 
land cover (City of Akron, 2015) 
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WILDLIFE & AQUATIC LIFE 
Like much of the state, hunting and fishing is a large regional economic driver for the LRCR Watershed. 
White tail deer are located within this area along with beaver, wild turkey, cottontail rabbit, woodchuck, 
mallards, wood ducks, and Canada geese. Diving duck species are also prevalent within the lakes, including 
scaup, ring-necked, bufflehead and canvasback. 

The LRCR Watershed is also known for great sport 
fishing opportunities. Fish in the upper portions of the 
LRCR Watershed and within the lakes are fairly 
widespread, prevalent and diverse. Sportfish 
populations include walleye, largemouth bass, 
bluegill, yellow perch, white and black crappie and 
channel catfish. 

Although not an official water trail, the Upper 
Cuyahoga River Watershed has multiple areas for 
small boating and canoe access.  

DRINKING WATER ACTION DETERMINATION 
LIMITS 
The City of Akron monitors streams and lakes 
contributing to the LRCR HUC-12 system monthly. In 
1991, it was recommended by the OEPA that “Akron 
should be encouraged to continue the in-stream 
monitoring program of their water supply… at a 
minimum, parameters should include D.O, ammonia-
A, and total phosphorus” (OEPA TMDL, 1991). In 2015 
the City also added ammonia to the list of tests. 
Ammonia has been shown to be a preferred nitrogenous species for plant growth, including algae. Current 
action levels for microcystins that triggers public drinking water impairment is 1.0 µg/l. The Action 
Determination Limits as part of the City of Akron’s Watershed Control Program regulations (2011) are: 

Sample Category  Action Determination Limit  
Temperature  No ADL for temp  

Dissolved Oxygen  No ADL for oxygen  
pH  Lower than 6.0, Higher than 9.0  

Phosphorous  Above 0.30 mg/L  
Suspended Solids  Above 25.0 mg/L  

Nitrates  Above 10.0 mg/L  
Ammonia  Above 0.3 mg/L  

 

Figure 14: Cuyahoga River state identified public 
access points (ODNR Coastal Management) within 
the LRCR Watershed are: CU-27 - Tummonds State 
Nature Preserve, CU-28  - Headwaters Trail, CU-29 - 
Gerald E. Buchert Memorial Park 

Figure 15: Action Determination Limits for the City of Akron’s sampling protocols as part of the 
Watershed Control Program regulations (2011) 
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RARE, THREATENED, AND ENDANGERED SPECIES 
 

Through a recent request with 
the Ohio Department of 
Natural Resources, Division of 
Wildlife a number of rare, 
threated and endangered 
species were identified within 
the watershed. Multiple plant 
and animal species that are 
threatened, potentially 
threatened, species of 
concern, federally enhanced, 
and federal species of concern 
were identified by this public 
information request. However, 
as the policy of the Natural 
Heritage Program, for large-
scale data sets, information on 
species names and types are 
not published (in order to 
protect sensitive species).  A 
map has been included in this 
plan that identifies the 
geographic locations of these 
rare, threatened and 
endangered species but does 
not list species names. Many of 
these species are identified 
within the Mantua Swamp 
area, along the state scenic 
river portion of the Cuyahoga 
River and areas directly 
tributary to Lake Rockwell.  

Figure 16: Known Rare Threatened and Endangered Species information 
from an Ohio Department of Natural Resources Division of Wildlife  



17 | P a g e  
 
 

2.1.2 Land Use and Protection 
 
LAND COVER 
Types of land cover most prevalent in the LRCR Watershed include deciduous forest, farmland, pasture 
hay, and developed open space. Notably, the LRCR Watershed is predominantly farmland. Approximately 
38% of the land is cultivated crops, 30% of the land is undeveloped and only 12% is developed/urbanized. 
The Watershed Master Plan developed detailed land use and land cover analysis for the entire Upper 
Cuyahoga River Watershed. Maps and data in this NPS-IS plan references the Watershed Master Plan’s 
information. 
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Figure 17: Land cover classification for LRCR Watershed (United States Geological Survey National Land Cover 
Database) 
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LAND USE 
The LRCR Watershed is a predominately rural watershed 
that touches over 13,204 different parcels. Portage 
County Auditors provides another analysis of how the 
watershed is used through taxation land use codes. 
According to that data, 43% of the watershed is taxed as 
agricultural. Land use analysis identifies Sand and gravel 
operations consist of over 1,284 acres and represent 3% 
of the LCCR Watershed. There is only one heavy/medium 
industrial manufacturing facility in the LRCR Watershed, 
which is slightly more than .77 acres. There are more 
than 10,476 parcels designated as residential properties 
in the LRCR Watershed, with only 7,234 designated as 
single family with houses. Multi-family residential uses 
were identified on 271 parcels with 149 parcels (158 
acres) classified as mobile home or trailer parks.  A more 
detailed table based on the three-digit land use codes 
can be found in the appendix of the Watershed Master 
Plan. 

LAND PROTECTION 
With over 16,000 acres, the City of Akron is one of the largest land owners in the Upper Cuyahoga River 
Watershed. Most of this property is in a natural state with over 60% (9,414 acres) designated as a 
woodland. The second highest classification is water with over 3,346.50 acres or 21.6% designated as 
open water. The City’s property contains some agriculture designated land (7.1%) and very little acreage 
classified as developed (3.7%).  Within the LCRC watershed the City owns 5891.07 acres of riparian and 
buffer areas around the main stem of the Cuyahoga River, tributaries and Lake Rockwell Reservoir. 

STORMWATER 
Most of the LRCR Watershed is outside of the regulated Municipal Separate Storm Sewer System (MS4), 
which means managing stormwater is difficult if not impossible on a regional level. Storm water can be    
one of the most significant and difficult nonpoint source pollutants to address within a watershed. Storm 
water is problematic because any substance such as chemicals, nutrients, sediment, and other debris is 
carried into the storm sewer system which is discharged untreated into the surrounding waterbodies. This 
has subsequent effects on drinking water, recreational activities, and industries that rely on clean water. 
The main sources of storm water runoff come from urban, suburban, and agricultural activities; with each 
source effecting water quality in a variety of ways. Hiram, Streesboro and Sugar Bush Knolls are all 
regulated under the MS4 program with the Ohio EPA.  

Figure 18: Land Use by parcels. Agricultural and Exempt 
comprise almost 58% of the watershed parcels. 
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2.2 Summary of Biological Trends 
 

Major causes of impairments to the Upper 
Cuyahoga River Watershed’s goal of attainment 
of the appropriate aquatic life use and warm 
water habitat (WWH) dissolved oxygen 
criterion, as identified within the TMDL Plan 
(2004 OEPA), are nutrient/organic enrichment, 
low dissolved oxygen, flow alteration 
(hydromodification), and habitat alteration. This 
report was relied heavily upon for the 
development of the NPS-IS plan. 

As part of the City of Akron’s Watershed Master 
Plan, staff continually monitor the watershed 
for various pollutants and water quality 
measurements each year. Most of these are 
reported annually to OEPA through the City’s 
Watershed Control Program Annual Report. A 
summary of samples location and their 
biological status in the LRCR HUC-12 are 
provided below.  

Although the LRCR HUC-12 segment of the 
Cuyahoga River is identified as mainly full or 
partial attainment for warm water habitat, 
tributaries lack substrate and sinuosity. They 
also have heightened levels of phosphorus and 
suspended solids.  Within the OEPA’s 2016 
Integrated Report, the LRCR HUC-12 is an impaired watershed in terms of human health, recreation, and 
public drinking water. Within this document, recreational use score is identified as a 79 with causes of 
impairment from bacteria and with public drinking water impairment listed as algae, with microcystins 
concentrations potentially above the threshold for public drinking water sources (OEPA Water Quality 
Summary – 2016 Integrated Report, online tool). 

 

  

Figure 19: Lake Rockwell – Cuyahoga River HUC-12 
stream attainment status map (Ohio EPA TMDL Report 
2004). 

Figure 20: Lake Rockwell – Cuyahoga River HUC-12 Prioritized Impaired Waters of Ohio (OEPA 2016 Integrated 
Water Quality Monitoring and Assessment Report). 
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2.2.1 Fish (Modified Index of Well-Being (Miwb) & Index of Biotic Integrity (IBI)) 
The watershed is mostly attaining or improving with fish and biotic integrity. Each year since 2010, Ohio 
Department of Natural Resources, Division of Watercraft, through its volunteer stream monitoring 
program has scored the state scenic reaches of the Cuyahoga River through this watershed. Each year, 
throughout this stream section, the Cumulative Index Value (CIV) monitored was consistently within the 
excellent stream category (higher than 26 in score). However, collected data demonstrates a diminishing 
score at stream mile 65.3, which is in the middle of the state scenic river. This portion of stream substrate 
is mainly composed of asphalt rubble (ODNR, 2010). 

 

CAUSES OF IMPAIRMENT: SOURCES OF IMPAIRMENT: 

Unknown toxicity Non-irrigated crop production 

Siltation Natural 

Organic enrichment/DO Minor municipal point source 

Natural limits (wetlands) Major municipal point source 

Flow alteration Flow regulation/modification - development 

Direct habitat alterations Channelization - development 

 Channelization - agriculture 

 

  
Figure 21: Lake Rockwell – Cuyahoga River HUC-12 Aquatic life use impairments listed (OEPA, Division of Surface 
Water, Data summary spreadsheet “2016IR_ALU_categoroes_v2.xlsx” developed to support OEPA  2016 
Integrated Water Quality Monitoring and Assessment Report). 
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Figure 22: Summary of monitoring information from various sources (listed). 

Date River Mile 
Fish/Invert. IBI MIwba ICIb QHEI CIV TSS 

(mg/l)
Total P (mg/l) - 

median
Attainment 

Statusb
Comment/Source

2004 57.7 56.5 0.07 (none) NON OEPA TMDL Report
2013 58 6 0.081 City of Akron, Watershed Control Annual Report
2014 58 5.8 0.05 City of Akron, Watershed Control Annual Report
2015 58 4.4 0.035 City of Akron, Watershed Control Annual Report

2013 64 13.2 0.1235 City of Akron, Watershed Control Annual Report
2014 64 6.4 0.05 City of Akron, Watershed Control Annual Report
2015 64 5.9 0.04 City of Akron, Watershed Control Annual Report

2000 64.2 47 8.8 56 89 FULL OEPA TMDL Report
2008 64.2 84 26 FULL ODNR Division of Watercraft, Scenic Rivers Program
2010 64.2 24= 7 FULL ODNR Division of Watercraft, Scenic Rivers Program
2011 64.2 23- 6.5 FULL ODNR Division of Watercraft, Scenic Rivers Program
2012 64.2 23= 8 FULL ODNR Division of Watercraft, Scenic Rivers Program
2013 64.2 81 ** 11 FULL ODNR Division of Watercraft, Scenic Rivers Program
2014 64.2 25+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program
2015 64.2 25+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program

2004 64.5 85.5 0.07 (none) FULL OEPA TMDL Report
2013 64.5 5.4 0.102 City of Akron, Watershed Control Annual Report
2014 64.5 5.4 0.045 City of Akron, Watershed Control Annual Report
2015 64.5 7.4 0.04 City of Akron, Watershed Control Annual Report

2008 65.3 85 27 FULL ODNR Division of Watercraft, Scenic Rivers Program
2010 65.3 24- 7 FULL ODNR Division of Watercraft, Scenic Rivers Program
2011 65.3 24= 6.5 FULL ODNR Division of Watercraft, Scenic Rivers Program
2012 65.3 22- 8 FULL ODNR Division of Watercraft, Scenic Rivers Program
2013 65.3 N/A 21- 11 FULL ODNR Division of Watercraft, Scenic Rivers Program
2014 65.3 22+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program
2015 65.3 22+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program

2004 67.5 78.5 0.07 (none) PARTIAL OEPA TMDL Report
2013 67.5 10.5 0.1045 City of Akron, Watershed Control Annual Report
2014 67.5 6.2 0.04 City of Akron, Watershed Control Annual Report
2015 67.5 7.3 0.04 City of Akron, Watershed Control Annual Report

2008 69.9 80 28 FULL ODNR Division of Watercraft, Scenic Rivers Program
2010 69.9 26- 7 FULL ODNR Division of Watercraft, Scenic Rivers Program
2011 69.9 28+ 6.5 FULL ODNR Division of Watercraft, Scenic Rivers Program
2012 69.9 32+ 8 FULL ODNR Division of Watercraft, Scenic Rivers Program
2013 69.9 74 24- 11 FULL ODNR Division of Watercraft, Scenic Rivers Program
2014 69.9 28+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program
2015 69.9 28+ 6.2 FULL ODNR Division of Watercraft, Scenic Rivers Program

2004 71.7 75.5 0.07 (none) FULL OEPA TMDL Report
2013 71.7 8.3 0.115 City of Akron, Watershed Control Annual Report
2014 71.7 5.4 0.045 City of Akron, Watershed Control Annual Report
2015 71.7 7.4 0.04 City of Akron, Watershed Control Annual Report

2004 75.8 69 0.08 (Borderline) FULL OEPA TMDL Report
2013 75.8 8 0.113 City of Akron, Watershed Control Annual Report
2014 75.8 5.6 0.05 City of Akron, Watershed Control Annual Report
2015 75.8 5.75 0.04 City of Akron, Watershed Control Annual Report

2000 0.2 36 N/A MG 55 FULL OEPA TMDL Report
2000 0.4 36 N/A G 56 FULL OEPA TMDL Report
2000 1.7 46 N/A - 54 FULL OEPA TMDL Report
2013 0.75 4.3 0.1595 City of Akron, Watershed Control Annual Report (Dawley Rd)
2014 0.75 4.5 0.09 City of Akron, Watershed Control Annual Report (Dawley Rd)
2015 0.75 3 0.085 City of Akron, Watershed Control Annual Report (Dawley Rd)
2016 0.75 53 City of Akron (Dawley Rd)

Eckert Ditch (19-090)

Cuyahoga River Main Stem
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Figure 23: Lake Rockwell – Cuyahoga River HUC-12 State Scenic River Stream Quality Monitoring 
Sampling Stations (2010, Ohio DNR). 
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2.3 Summary of NPS Pollution Causes and Associated Sources  
As listed in the Ohio EPA’s TMDL Report, the biological impairments in the LRCR HUC-12 are 
nutrient/organic enrichment, low dissolved oxygen, flow alteration (hydromodification), and habitat 
alteration. These are common causes and sources in Northeast rural Ohio and throughout Ohio. Much of 
the channelization in the LRCR HUC-12 is related to agricultural land use. Based upon the existing limited 
QHEI information for the LRCR HUC-12, another nonpoint source of impairment is hydro-modification (a 
surrogate of channelization). Likewise, the source non-irrigated cropland is a surrogate of hydro-
modification.  

As detailed in the OEPA 2016 Integrated report and the City of Akron’s annual reports, excess nutrients 
are also the main cause of impairment for public drinking water.   Maximum raw water microcystins 
concentrations were 3.2 ug/L in Lake Rockwell in 2010. Currently, microcystins levels 1.0 µg/l and above 
trigger public drinking water impairment.  

The LRCR HUC-12 watershed is one of 16 listed in the OEPA 2016 Integrated Plan as impaired due to algae. 
Lake Rockwell not only has inflow of phosphorus loading, but also excess of phosphorus concentrations 
in the lake sediment. Total phosphorous concentrations were found to be 884 to 2,193 mg/kg in core 
samples taken as part of the Lake Rockwell Bathymetry and Sediment Study – Draft, October 2016 (Mott 
MacDonald, LLC). 

  

Figure 24: Lake Rockwell sediment thickness map (Lake Rockwell Bathymetry and Sediment Study – Draft, 
October 2016 (Mott MacDonald, LLC)). 
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2.4 Additional Information for Determining Critical Areas and 
Developing Implementation Strategies 
 

2.4.1 Flooding (TSS) 
There are many partners within the watershed that continue to improve habitat and water quality. One 
of those key partners is the Village of Mantua. During public meetings for this NPS-IS plan, multiple areas 
were identified as flooding concerns, mainly in Mantua. Flooding is prevalent throughout the watershed. 
Many of the ditches meant for agricultural stormwater control, now do not provide the necessary volume 
and turbidity regulators to remove sediment and reduce stream velocities. These channelized streams 
also lack instream habitat, increase eutrophication and promote invasive species growth. The Village of 
Mantua is working with Portage County to identify new flood prone areas for remapping with FEMA. 
Those areas included areas outside the current floodplain around Canal Road, SR44, Franklin Street, and 
Buchert Memorial Park. 

 

  

Figure 25: Copy of Village of Mantua’s identified flooding concern areas, drawn on top of existing FEMA flood 
areas (2016). 
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Chapter 3: Conditions & Restoration Strategies 
3.1 Overview of Critical Areas 
Overall the watershed has a variety of critical issues. They include excess nutrient from agricultural runoff, 
failing septic systems and roadways; elevated amounts of suspended solids from sand and gravel 
operations, erosion and ditching (which decrease the instream habitat), lack of stream sinuosity and 
floodplain storage from agricultural ditching, and invasive species management. An overarching goal for 
the entire LR-CR watershed is to remove the impairment to the public drinking water supply. Maximum 
raw water microcystins concentrations were 3.2 ug/L in Lake Rockwell in 2010. Currently, microcystins 
levels 1.0 µg/l and above trigger public drinking water impairment. Overarching objectives for the entire 
LR-CR watershed, and the upstream contributing watersheds, will be to implement projects that address 
the goal of reducing the maximum microcystins levels in Lake Rockwell to below 1.0 µg/l for at least 5 
consecutive years, and maintaining that level after that annually. This will restore attainment to the public 
drinking water source for Lake Rockwell. 

Implementation objectives for this overarching goal for all the LR-CR HUC-12 watershed include: 

• In-Lake management practices to reduce phosphorus – sediment dredging, aeration and 
circulation, phosphorus inactivation 

• Nutrient load and sediment reduction - phosphorus inactivation, agricultural BMPs, wildlife 
management, remove/replace failing septic systems 

• Stream and wetland assimilation – wetland treatment trains, farm conservation planning, 
streambank stabilization 

These practices, once installed, should incrementally assist the LR-CR watershed towards restoring 
attainment. 

This NPS-IS plan has identified three locational critical areas where these issues are most prevalent and 
important to the overall health of the watershed.  
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Figure 26: LRCR HUC-12 Critical Areas. 
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3.2 Critical Area 1: (Eckert Ditch) Conditions, Goals & Objectives  
3.2.1 Detailed Characterization 
Located at Cuyahoga River mile 59.95, Eckert Ditch is a 3.5-mile-long large direct tributary to Lake 
Rockwell. The Eckert Ditch watershed is characterized by poor water quality, flooding, lack of instream 
habitat, excess nutrient loading/concentrations and poor riparian zone. Although the tributary is listed as 
full attainment in the OEPA TMDL Report, recent monitoring illustrates increased levels of phosphorus 
and nitrogen (City of Akron annual report).  The natural levels of phosphorus for freshwater streams 
usually range from 0.005 to 0.05 mg/L. This agricultural ditch for the last three years of monitoring (2013-
2015) has had much higher levels (Figure 15). Furthermore, QHEI reporting identified no riffle with very 
little gradient and an entrenched stream channel. 

Using the rationale described in the Handbook for Developing Watershed Plans to Restore and Protect 
Our Waters (U.S. Environmental Protection Agency, 2008) (Section 10.3.4): “In general, management 
practices are implemented immediately adjacent to the waterbody or upland to address the sources of 
pollutant   loads.” — Critical Area 1 includes the entire Eckert Ditch LRCR HUC-12 sub-watershed area 
(5,517 acres identified by StreamStats).  

3.2.2 Detailed Biological Conditions 
There is currently no biological or invertebrate sampling data available within this channelized waterway. 
However, the City of Akron has been performing instream water quality sampling for the last three years. 
These samples illustrate an elevated level of phosphorus, nitrogen and sediment in the channel. With 
regard to habitat, scores for QHEI at the Dawley road sampling location are not currently meeting the 
WWH standard for QHEI score (53, goal is 60). 

3.2.3 Detailed Causes and Associated Sources 
Eckert Ditch is one of three petitioned ditches within the LRCR HUC-12 watershed and its cause for partial 
attainment listing is sedimentation/siltation with the source as channelization. Additional impairments 
include elevated nutrients levels which directly affect impairments of Lake Rockwell (drinking water 
impaired due to algae, OEPA 2016). Projects that address these habitat-related attributes will have a 
positive effect in the QHEI scoring, which will then should improve the IBI, Mlwb and ICI indices scoring. 
Projects that reduce nutrient loading/concentrations will then also improve the overall algae levels in Lake 
Rockwell. 

Water quality stream sampling in 2014 & 2015 by the City of Akron at Eckert Ditch at Dawley Road has 
an annual load of 0.7 to 0.4 Mg/yr (1,543.24 to 881.9 lb/ys) of phosphorous. The TMDL report identifies 
the 2004 annual load of 45,765 lb/yr for the Lake Rockwell Dam and a goal to reduce the total annual 
loads to 33,300 lb/yr (15.10 Mg/yr) , or a goal of 28% reduction and a 43% reduction for phosphorus 
from runoff alone.  

Utilizing the USEPA’s STEPL tool, the Eckert Ditch watershed has approximately this amount of nutrients 
and sediment runoff into Lake Rockwell annually: 

• Nitrogen: 19,124.7 lbs/year 
• Phosphorous: 3,497.3 lbs/year  
• Sediment: 1,519.4 tons/year – 37 dump trucks full 
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Figure 27: LRCR HUC-12 Critical Area 1. 
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Contributing causality attributes from the Critical Area 1 include: 
• Channelization 
• High levels of phosphorous and sediment loading/concentrations (Akron annual reports) 
• Absence of Sinuosity 
• Sparse or absence of canopy cover 
• Slow Current 
• Embedded or absence of Riffles 
• Invasive species 
• Failing on-site septic systems and small wastewater treatment systems 

Projects that address the above described habitat-related attributes (e.g., embeddedness) will have a 
positive effect in the QHEI scoring index. As the habitat (QHEI) score becomes better, it is expected that 
the IBI, MIwb and ICI indices scoring will also improve. Additionally, projects that address the water quality 
issues will have a positive effect in the reduction of drinking water impairment of Lake Rockwell. 
 
3.2.4 Outline Goals and Objectives for the Critical Area 
As explained in detail above, Critical Area 1 is primarily impaired based upon sedimentation/siltation due 
to channelization and elevated nutrient levels causing algae. Management measures/project types that 
address the hydro-modification sources will also address the silt and sediment cause of impairment. 
Almost all of Critical Area 1 has been ditched, channelized or culverted. Most of the impacts to Critical 
Area 1 are transported downstream directly into Lake Rockwell, the City of Akron’s main drinking water 
source. This increased sediment in Lake Rockwell increases water temperature and potentially adds 
additional nutrients, resulting in harmful algal blooms. 

Safe and clean drinking water is critical to the regional citizenry and the City of Akron. The Akron Water 
Supply (AWS) continually strives to provide this critical resource cost effectively with minimum impacts to 
the regional ecosystem. AWS has studied similar algae-related issues at other inland lakes like Grand Lake 
Saint Marys to bolster knowledge of new technologies and stewardship. Additionally, AWS continues to 
evaluate and locate environmentally critical properties for protection by the City of Akron and other 
partners. 

GOALS 
The overall nonpoint source restoration goals this NPS-IS plan is to improve IBI, MIwb, ICI, QHEI scores 
and reduce phosphorus loading/concentrations so that the partial or non-attainment status can achieve 
full attainment of the designated aquatic life use for Eckert Ditch and drinking water use for Lake Rockwell.  

Goal 1.    Achieve and maintain IBI score of 28 at 0.4 RM sampling site on Eckert Ditch 
• ACHIEVED:  Site currently has a score of 28 

Goal 2.    Achieve QHEI score of 60 at Dawley Road sampling site on Eckert Ditch 
• NOT ACHIEVED:  Site currently has a score of 53 

Goal 3.    Reduce Phosphorus loads from runoff entering Lake Rockwell by 43%.  
• NOT ACHIEVED:  Reduce phosphorus from runoff by 1,503.8 lbs/yr (43% of current loads) 
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OBJECTIVES 
In order to achieve the overall nonpoint source restoration goal of restoring full attainment to the LRCR 
HUC-12, the following objectives that address channelization and hydro-modification sources need to be 
achieved within Critical Area 1. These objectives are the prioritized management measures/practices in 
Critical Area 1 and will be the primary objectives as projects are sought out and/or developed to improve 
the NPS impacts in this Critical Area. 

Objective 1. Reduce phosphorus loading/concentrations entering Lake Rockwell. Enroll agricultural land 
adjacent to waterways into conservation land-retirement conservation programs such as USDA-FSA’s 
CREP and Wetland Reserve retirement and/or include other phosphorous reduction projects. 

• Meet with the SWCDs to develop a strategic objective for conservation practice implementation 
where practices designed to reduce nutrient loads in runoff and drainage waters are prioritized. 
NOTE: The NPS-IS will then be updated to include these priorities as objectives in subsequent 
version(s) of the Cuyahoga River-Lake Rockwell NPS-IS.  

• Install 30 acres of phosphorus runoff retention basins/wetlands and/or 1,000 linear feet 
innovative in-stream structures on City of Akron property (alum and/or iron enhanced slag) in 
Critical Area 1. Test and retain drainage waters from 50 acres in these basins or in-stream 
structures. 

Objective 2. Improve instream habitat by restoring stream using natural channel design features and 
principles including new technologies. 

• Prioritize preservation and restoration of wooded riparian buffers to improve QHEI scores. 
Preserve or replant 300 linear feet of riparian buffer with a minimum of 25’ buffer on each side. 

• Restore stream channel morphology within Eckert Ditch. This is a petitioned agricultural ditch, 
which means the flow and volume of the utility cannot be diminished. Restoration will have to 
include inventive, non-traditional methods in order to satisfy both needs. Restore morphology 
of 500 linear feet of Eckert’s Ditch in partnership with Portage County SWCD. 

Objective 3. Reduce invasive species, which threaten biodiversity and water quality. Invasive species 
alter the fundamental cycling of nutrients and energy in the ecosystem. 

• Remove 20 acres of invasive species. Within this critical area, Phragmities and Typha are 
prevalent. 

Objective 4. Improve water quality within Lake Rockwell by reducing sediment entering from Eckert 
Ditch.  

• Stabilize 1,000 or more linear feet of eroding ditch banks within the Critical Area 1. 
 

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 City 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: (Critical Management Zones A1, A2, &A3) Conditions, 
Goals & Objectives  
3.3.1 Detailed Characterization 
Critical Area 2 is an aggregation of management zones identified within the Master Plan (Zones A1-A3). 
Its overall boundary is the Corridor Management Zone approved by the OEPA and described in the May 
2011 Watershed Control Program (for the LRCR HUC-12 area only).  

The Critical Management Zone (A1) is based upon a 300-meter perimeter around Lake Rockwell and 500 
meters upstream of SR14. The proximity of land adjacent to Lake Rockwell and the water supply facility 
required the highest level of protection, since the staff would have minimal time to react to water quality 
issues, and there would be less time for dilution or removal from natural sources to reduce water quality 
contaminants. Research has shown that 300m natural buffers offer significant protection against 
sediment transport, nutrient/pollutant contamination, and protection of habitat. (ELI, 2003) This zone 
includes a significant amount of land already owned by the City of Akron. Erosion and sediment loading, 
along with land protection from negative water quality impacts such as oil and gas well, timbering and 
agricultural practices, are of concern to this area. 

The Primary Protection Zone (A2) is from 4 miles above SR14 to a point just upstream of interstate 80/Ohio 
Turnpike as well as additional land within approximately 1,000 meters of the edge of Lake Rockwell. This 
zone extends one mile up all tributaries south of the Turnpike with a 30-meter buffer zone on each side. 
This zone also is majorly owned by the City of Akron.  This area also contains numerous sand and gravel 
operations and agricultural impacts.  As in zone A1, erosion and sediment loading/concentrations, along 
with land protection from negative water quality impacts such as oil and gas wells, timbering, and 
agricultural practices, are of concern to this area. 

The Secondary Protection Zone (A3) extends upstream to SR 82 and up the associated tributaries including 
the flood plains, wetlands, and steep slopes with a 100-meter riparian zone on each side of the streams 
and lakes included. This area does not have significant ownership by the City of Akron. This area also 
includes state scenic river designated segments. 

Each of these zones (A1-A3) have similar non-point source management goals to improve the drinking 
water impairments within Lake Rockwell. Therefore, they have been aggregated into a singular Critical 
Area.  

3.3.2 Detailed Biological Conditions 
Impairments include elevated nutrients levels which directly affect impairment at Lake Rockwell (drinking 
water impaired due to algae, OEPA 2016). Projects that address nutrient and sediment reduction 
attributes will have a positive effect in the QHEI scoring, which will then should improve the IBI, Mlwb and 
ICI indices scoring. Projects that reduce nutrient loading/concentrations will then also improve the overall 
algae levels in Lake Rockwell. Figure 21 lists the known QHEI, MlwB and IBI scores for Lake Rockwell. 
Currently this sampling site is not meeting the WWH standard for QHEI score (56.5, goal is 60) and Lake 
Rockwell is not meeting drinking water attainment due to algae compelling the City to amend the drinking 
water reservoirs to control algae.   



32 | P a g e  
 
 

  

Figure 28: LRCR HUC-12 Critical Area 2. 

Critical Area 2 
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3.3.3 Detailed Causes and Associated Sources 
The primary sources of impairment in this critical area are from agricultural runoff, municipal and private 
wastewater treatment (sewage systems and onsite septic treatment), and erosion of streams and rivers 
that occurs due to shoreline and stream bank disturbances from development and from storms, floods, 
and ice. In addition, sand and gravel operations have contributed to excess sediment entering Lake 
Rockwell. Invasive species in the area threaten biodiversity and water quality. Annual reporting from the 
City of Akron as part of their Watershed Management Plan include monthly monitoring data for nitrogen, 
phosphorus, and sediment loading/concentrations from these sources.  Contributing causality attributes 
from the Critical Area 2 include: 

• Failing on site septic’s and wastewater treatment systems 
• Agricultural runoff  
• Invasive species 
• Climate change 
• Flow regulation 
• Suburban growth 
• Flooding, erosion, and storm water 

 
The Watershed Master Plan addresses nitrogen, phosphorus and sediment reduction strategies. 
Continued efforts to address failing site septic and wastewater treatment systems should be 
communicated through the Portage County Health Department, with collaboration and coordination on 
a regional scale. Also projects that continue to protect exceptional WWH and wetlands should be 
considered important to retaining the current levels of stream habitat either by conservation easements 
or acquisition and preservation. 

The TMDL report identifies an annual allocation of TP load for Lake Rockwell Dam as 45,765 lbs/yr with a 
goal reduction to 33,300 lb/yr (15.10 Mg/yr), or 28% reduction. The report also identifies phosphorus load 
reduction sought from runoff alone as 43%, or 11,006 lbs/yr reduction. In 2015, the annual inflow from 
the Cuyahoga River (at Red Fox) was estimated as 39,683 lbs of phosphorus (Watershed Control Program 
Annual Report 2013 & Stream stats).  

 

3.3.4 Outline Goals and Objectives for the Critical Area 
The water quality goal for nitrogen, ammonia and phosphorus loads in Critical Area 2 is to reduce the 
mg/L loading/concentrations to below the Action Determination Limits thresholds as per the Action 
Watershed Plan. Management actions should be aimed at reducing average loads per acre to below the 
impairment thresholds, with priority as indicated in the Watershed Master Plan (zones A1-
A3).   Reductions in sediment that will be achieved due to activities targeting phosphorus reductions will 
provide additional water quality improvements in Lake Rockwell, including lowering costs for drinking 
water treatment by reducing total suspended solids and total organic carbon. 
GOALS 
The overall nonpoint source restoration goals any NPS-IS plan is to improve IBI, MIwb, ICI, and QHEI scores 
so that the partial or non-attainment status can achieve full attainment of the designated aquatic life use 
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for that waterbody. Additionally, this NPS-IS plan is to improve drinking water use impairments for Lake 
Rockwell.  

Goal 1.    Protect and maintain existing attaining stream segments (QHEI scores of 60 or greater). 
• CURRNETLY ACHIEVED:  Preserve & maintain QHEI scores of 60 or higher with stream 

segments meeting or exceeding 60 or higher.  

Goal 2.    Reduce Phosphorus for all streams entering 
Lake Rockwell by 23% (as per TMDL Report) 

• NOT ACHIEVED:  Reduce annual 
phosphorous loads by 9,127 lb/yr. This 
number includes nutrients from the five 
upstream contributing HUC-12 watersheds 
(04110002 01 01, 04110002 01 02, 
04110002 01 03, 04110002 01 04, 
04110002 01 05, 04110002 01 06).  

OBJECTIVES 
 
Objective 1: Preserve and protect existing streams, lakes and 
wetlands that are meeting WWH. 

• Preserve 200 acres of stream/lake riparian 
areas and wetlands that meet WWH. 

Objective 2: Reduce phosphorus entering Lake Rockwell 
(from this HUC by 7,326 lbs per year). 

• Five failing onsite septic systems will be 
improved or nutrient runoff from these 
systems will be reduced with wetlands designed to trap, retain, intercept, distribute, 
store and/or treat runoff from these failing systems, within 10 years, depending on 
funding available and landowner participation. 

• Riparian buffers on 10 acres of riparian lands in the Critical Area 2.   
• Meet with the SWCDs to develop a strategic objective for conservation practice 

implementation where practices designed to reduce nutrient loads in runoff and 
drainage waters are prioritized. NOTE: The NPS-IS will then be updated to include these 
priorities as objectives in subsequent version(s) of the Cuyahoga River-Lake Rockwell 
NPS-IS.  

• Reducing livestock impacts to 1,500 linear feet of stream channel on property owned by 
City of Akron by controlling runoff from adjoining or upstream agricultural land use 
including pasture land, cropland and livestock facilities. This can include, wooded 
riparian buffers, and/or wetlands designed to trap, retain, intercept, distribute, store 
and/or treat runoff from these impacts. This effort will be in conjunction with the 
Portage County SWCD. 

Lake Rockwell Contributing 
NRCS HUC-12 Watersheds 

Black Brook (04110002 01 05) 

East Branch Reservoir - East Branch 
Cuyahoga River (04110002 01 01) 

Ladue Reservoir-Bridge Creek 
(04110002 01 04) 

Lake Rockwell-Cuyahoga River 
(04110002 02 03) 

Sawyer Brook-Cuyahoga River 
(04110002 01 06) 

Tare Creek - Cuyahoga River (04110002 
01 03) 

West Branch Cuyahoga River (04110002 
01 02) 
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• Comprehensive nutrient management projects on City of Akron property with 
implementation that includes innovative technologies to reduce 23% of annual 
phosphorus loads entering Lake Rockwell. Install phosphorous reducing in stream alum 
cartridges, floodplain iron enhanced sand filters, or iron enhanced slag socks from at 
least 26,609 acres of total drainage area. 

 
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 riparian buffers and livestock access restrictions can be “stacked” (a 
systems approach) that will also incrementally improve the quality in Lake Rockwell. 
 
When reevaluating, the committee 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 Nutrient Reduction Strategies; and 
• High Quality Waters Protection Strategies. 
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3.4 Critical Area 3: (Stewardship Zone B) Conditions, Goals & Objectives  
 

3.4.1 Detailed Characterization 
Critical Area 3 includes the Stewardship Zone from the Watershed Master Plan. The area includes the 
remainder of the main stem of the Cuyahoga River with a 100-meter buffer on either side and a 30 
meter riparian buffer on all tributaries and all floodplains, wetlands and steep slopes. 
3.4.2 Detailed Biological Conditions 
Impairments include elevated nutrients levels that directly affect impairments of Lake Rockwell (drinking 
water impaired due to algae, OEPA 2016). Projects that address nutrient and sediment reduction 
attributes will have a positive effect in the QHEI scoring, which will then should improve the IBI, Mlwb and 
ICI indices scoring. Projects that reduce nutrient loading/concentrations will then also improve the overall 
algae levels in Lake Rockwell. Figure 21 lists the known QHEI, MlwB and IBI scores for Lake Rockwell. 
Currently this sampling site is not meeting the WWH standard for QHEI score (56.5, goal is 60) and Lake 
Rockwell is not meeting drinking water attainment due to algae compelling the City to amend the drinking 
water reservoirs to control algae.  

3.4.3 Detailed Causes and Associated Sources 
The sources of this Critical Area, are from agricultural runoff, municipal and private wastewater treatment 
(sewage systems and onsite septic treatments), and erosion of streams and rivers that occurs due to 
shoreline and stream bank disturbances from development and from storms, floods, and ice. In addition, 
sand and gravel operations have contributed to excess sediment entering Lake Rockwell. Invasive species 
threaten biodiversity and water quality. Annual reporting from the City of Akron as part of their 
Watershed Management Plan include monthly monitoring data for nitrogen, phosphorus, and sediment 
loading/concentrations from these sources.  
  
Contributing causality attributes from the Critical Area 3 include: 
 

• Agricultural runoff 
• Invasive species 
• Climate change 
• Flow regulation 
• Suburban growth 
• Flooding, erosion, and storm water 

 
The Watershed Master Plan addresses nitrogen, phosphorus and sediment reduction strategies. 
Continued efforts to address failing site septic and wastewater treatment systems should be addressed 
through the Portage County Health Department, with collaboration and coordination on a regional scale. 
Also projects that continue to protect exceptional WWH and wetlands should be considered important to 
retaining the current levels of stream habitat. 
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Figure 29: LRCR HUC-12 Critical Area 3. 

Critical Area 3 
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3.4.4 Outline Goals and Objectives for the Critical Area 
GOALS 
The overall nonpoint source restoration goals any NPS-IS plan is to improve IBI, MIwb, ICI, and QHEI 
scores so that the partial or non-attainment status can achieve full attainment of the designated aquatic 
life use for that waterbody. Additionally, this NPS-IS plan is to improve drinking water use impairments 
for Lake Rockwell.  

Goal 1.   Protect and maintain existing attaining 
stream segments (QHEI scores of 60 or greater). 

• CURRENTLY ACHIEVING:  Preserve & 
maintain QHEI scores of 60 or higher with 
stream segments meeting or exceeding 60 
or higher.  

Goal 2.    Reduce Phosphorus for all streams entering 
Lake Rockwell by 23% (as per TMDL Report) 

• NOT ACHIEVED:  Reduce annual 
phosphorous loads by 9,127 lb/yr. This 
number includes nutrients from the five 
upstream contributing HUC-12 watersheds 
(04110002 01 01, 04110002 01 02, 
04110002 01 03, 04110002 01 04, 
04110002 01 05, 04110002 01 06). 

OBJECTIVES 
Objective 1: Preserve and protect existing streams, lakes and 
wetlands that are meeting WWH. 

• Preserve 50 acres of stream/lake riparian 
areas and wetlands that meet WWH. Utilize 
grant funding and partnerships to develop conservation easements. 

Objective 2: Reduce phosphorus entering Lake Rockwell (from this HUC by 7,326 lbs per year). 

• Three failing onsite septic systems will be improved or nutrient runoff from these systems 
will be reduced with wetlands designed to trap, retain, intercept, distribute, store and/or 
treat runoff from these failing systems, within 10 years, depending on funding available 
and landowner participation. 

• Riparian buffers on five acres of riparian lands in the Critical Area 3.   
• Meet with the SWCDs to develop a strategic objective for conservation practice 

implementation where practices designed to reduce nutrient loads in runoff and drainage 
waters are prioritized. NOTE: The NPS-IS will then be updated to include these priorities 
as objectives in subsequent version(s) of the Cuyahoga River-Lake Rockwell NPS-IS.  

• Reducing livestock impacts to 800 linear feet of stream channel on property owned by 
City of Akron by controlling runoff from adjoining or upstream agricultural land use 
including pasture land, cropland and livestock facilities. This can include, wooded riparian 
buffers, and/or wetlands designed to trap, retain, intercept, distribute, store and/or treat 

Lake Rockwell Contributing 
NRCS HUC-12 Watersheds 

Black Brook (04110002 01 05) 

East Branch Reservoir - East Branch 
Cuyahoga River (04110002 01 01) 

Ladue Reservoir-Bridge Creek 
(04110002 01 04) 

Lake Rockwell-Cuyahoga River 
(04110002 02 03) 

Sawyer Brook-Cuyahoga River 
(04110002 01 06) 

Tare Creek - Cuyahoga River (04110002 
01 03) 

West Branch Cuyahoga River (04110002 
01 02) 
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runoff from these impacts. This effort will be in conjunction with the Portage County 
SWCD. 

• Comprehensive nutrient management projects on City of Akron property with 
implementation that includes innovative technologies to reduce 23% of annual 
phosphorus loads entering Lake Rockwell. Install phosphorous reducing in stream alum 
cartridges, floodplain iron enhanced sand filters, or iron enhanced slag socks from at least 
15,000 acres of total drainage area. 

 

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 riparian buffers and livestock access restrictions can be “stacked” (a 
systems approach) that will also incrementally improve the quality in Lake Rockwell. 
 
When reevaluating, the committee 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 Nutrient Reduction Strategies; and 
• High Quality Waters Protection Strategies. 

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 from 
LRCR HUC-12 as a result of the identified causes and associated sources of non-point source pollution. 

For the LRCR HUC-12 watershed there is one Project and Implementation Strategy Overview Table for all 
critical areas. Each Critical Area has overlying primary causes and associated sources of nonpoint source 
impairments. If another nonpoint source impairment is identified for one of the existing or new critical 
areas, it will be explained and added to this or a new table. If a new impairment is determined which has 
a different critical area, a new table will be created for that new critical area. The projects described in 
the Overview Table have been prioritized using the following three step prioritization method: 

Priority 1 Projects that specifically address known causes and sources to the impaired 
drinking water quality in Lake Rockwell. 

 
Priority 2 Projects where there is land-owner willingness to engage in restoration or 

preservation projects that are designed to address the cause(s) and source(s) of 
impairment or where there is an expectation that such potential projects will 
improve or sustain water quality. 
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4.2 Critical Areas: Overview Table and Project Sheet(s) for LRCR HUC-12 
The information included in the Overview Table is a condensed overview of identified projects for 
nonpoint source restoration of the LRCR HUC-12 Critical Areas. 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. 

 

4.2.1 Critical Areas: Project and Implementation Strategy Overview Table 
Project Overview Table for Lake Rockwell-Cuyahoga River HUC (04110002 02 03) All Critical Areas 
Critical 
Area 

Objective Proj. 
# 

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* 
All 
Critical 
Areas 

CA1 - all 1 Eckert Ditch 
Innovative 
Restoration  

City of Akron 1-3 
YEARS 

$350,000 319, GLRI 

Agricultural Nonpoint Source Reduction Strategies* 
All 
Critical 
Areas  

CA1 - 3 2 Eckert Ditch 
Preservation 
& 
Restoration 

City of Akron 1-3 
YEARS 

$1,660,000 WRRSP, 319, 
Clean Ohio 

High Quality Waters Protection Strategies* 
        
Other NPS Causes and Associated Sources of Impairment 
        

*(Ohio EPA 2013) 
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4.2.2 Critical Areas: Project Summary Sheets 
CRITICAL AREA 1: PROJECT 1 – ECKERT DITCH INNOVATIVE RESTORATION 

9- ELEMENT 
CRITERIA INFORMATION NEEDED EXPLANATION 

n/a Title Eckert Ditch Innovative Restoration 
D Proj. Lead Org. & Partners City of Akron 
C HUC-12 & Critical Area Lake Rockwell (HUC ) Critical Area 1 (Eckert Ditch) 
C Location of Project Eckert Ditch north of Dawley Road. (41.191488, -81.290213) 

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

Altered Stream and Habitat Restoration Strategy 
Failing HSTS and Agricultural Nonpoint Source Reduction Strategy 

F Time Frame Short (1-3 Years) 
G Short Description Construct a 2-acre water quality treatment wetland with in stream nutrient 

reduction/sequestration innovative features to create a 2-stage channel in Eckert 
Ditch. Once constructed, the project will enhance the quality of in-stream and 
riparian habitat and reduce sediment and phosphorus loads into the public 
drinking water supply of Lake Rockwell and within Critical Area 1. 

G Project Narrative This project will improve in-stream and riparian habitat along Eckert Ditch within 
Critical Area 1. This will be achieved by: creating riparian buffering, and creating a 
2-stage channel to reduce erosion and under cutting.  Furthermore, the project 
will create a five-acre water quality treatment wetland utilizing alum sludge or 
another beneficial reuse material substrate which will reduce nutrients entering 
Lake Rockwell within Critical Area 2.  

D Estimated Total cost $350,000 
D Possible Funding Source Ohio EPA 319, GLRI 
A Identified Causes and 

Sources 
Cause: Sedimentation/Siltation, excessive nutrients 
Sources: channelization, agricultural runoff, failing HSTS 

 
 
 
 

B & H 
 
 

Part 1: How much 
improvement is needed to 
remove the NPS 
impairment associated 
with this Critical Area? 

With the goal to raise the QHEI score from 53 to 60, to raise, maintain or increase 
the Mlwb and ICI scores at the Dawley Road and reduce nutrient 
loading/concentrations at the same monitoring point. One reasonable objective 
includes the retrofit of at least 2 miles of incised channels to 2 stage ditches to 
reduce sediment loading/concentrations. Furthermore, installation of innovative 
treatment methods using alum or iron enhanced slag is a reasonable objective to 
remove nutrient loading/concentrations. There is a recognition that there is a lag 
time associated with nonpoint source - related projects and measured stream 
response. It is expected that this project will cause an incremental increase the 
QHEI scoring by 1 point (or 14% progress toward the goal); with similar 
percentage gains for IBI, ICI, and MIwb index  scores. 

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

This project will implement 50 linear feet of in-stream habitat and reduce 
nutrients by 5% of goals. The project will have an overall expected improvement 
of 0.62 pts in the overall QHEI score for Eckert Ditch.  
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Part 3: Load reduced?  Estimated Reductions:  
Nitrogen: 1,178.2 lbs/year (6.2% reduction) 
Phosphorous: 177.8 lbs/year (5.1% reduction) – 7.8% of reduction goal 
Sediment: 87.3 tons/year (5.7% reduction) 
 

 
I 
 

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

The City of Akron’s Watershed Group will continue to monitor this segment of 
Eckert Ditch for water quality. Staff from the OEPA-DSW Ecological Assessment 
Unit will perform both pre and post project monitoring. In addition, the Lake 
Rockwell Dam sampling site will also be monitored (as part of the State’s ongoing 
surface water monitoring program cycle) to determine progress (through IBI, ICI, 
and QHEI) from partial attainment to full attainment. 

 
E 

 
Information and Education 

This project will be promoted with project signage, press releases, newsletter 
articles, and recreational users of Lake Rockwell as an important demonstration 
project to agricultural land owners who own property along Eckert Ditch. 
Additionally, the City of Akron will incorporate this project into their existing 
educational programs with local schools. 
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CRITICAL AREA 1: PROJECT 2 – ECKERT DITCH PRESERVATION & RESTORATION 

9-ELEMENT 
CRITERIA INFORMATION NEEDED EXPLANATION 

n/a Title Eckert Ditch Preservation & Restoration 
D Proj. Lead Org. & Partners City of Akron 

C HUC-12 & Critical Area Lake Rockwell (HUC ) Critical Area 1 (Eckert Ditch) 

C Location of Project Eckert Ditch south of Dawley Road. (41.190325, -81.287488) 

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

Habitat Restoration Strategy, Failing HSTS Nonpoint Source Reduction 
Strategy 

F Time Frame Short (1-3 Years) 
G Short Description Purchase an older mobile home park and home site to remove 

aging/failing HSTS; restore floodplain functions with a treatment wetland 
to reduce nutrients. Once constructed, the project will enhance the 
quality of in-stream and riparian habitat and reduce sediment and 
phosphorus loads into the public drinking water supply of Lake Rockwell 
and within Critical Area 1. 

G Project Narrative This project will improve water quality within Critical Area 1. This will be 
achieved through the removal of the failing HSTS, installation of a 
treatment floodplain wetland that will store sediment from Eckert Ditch, 
remove sediment through the stabilization of incised stream channel and 
protection of existing high quality floodplain wetland habitat.   

D Estimated Total cost $1,660,000 
D Possible Funding Source Ohio EPA 319, GLRI, WRRSP, Clean Ohio 
A Identified Causes and 

Sources 
Cause: Sedimentation/Siltation, excessive nutrients, algae for PDWS 
Sources: channelization, HSTS runoff, agricultural runoff 

 
 
 
 

B & H 
 
 

Part 1: How much 
improvement is needed to 
remove the NPS 
impairment associated 
with this Critical Area? 

With the goal to raise the QHEI score from 53 to 60, to raise, maintain or 
increase the Mlwb and ICI scores at the Dawley Road and reduce nutrient 
loading/concentrations at the same monitoring point. One reasonable 
objective includes the retrofit of at least 2 miles of incised channels to 2 
stage ditches to reduce sediment loading/concentrations. Furthermore, 
potential installation of innovative treatment methods using alum or iron 
enhanced slag is a reasonable objective to remove nutrient 
loading/concentrations. 

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

This project will implement 1,350 linear feet of in-stream habitat, provide 
40 acres of wetland protection and 15 acres of floodplain wetland 
restoration. The project will have an overall expected improvement of 
0.89 pts in the overall QHEI score for Eckert Ditch. There is a recognition 
that there is a lag time associated with nonpoint source - related projects 
and measured stream response. It is expected that this project will cause 
an incremental increase the QHEI scoring by 1.0 point (or 12% progress 
toward the goal); with similar percentage gains for IBI, ICI, and MIwb 
index  scores. 

Part 3: Load reduced? Estimated Reductions: 
 Nitrogen: 1302.2 lbs/year (6.8% reduction) 
Phosphorous: 225.5 lbs/year (6.4% reduction) – 2.5% of reduction goal 
Sediment: 178.5 tons/year (11.1% reduction) 
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I 
 

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

The City of Akron’s Watershed Group will continue to monitor this 
segment of Eckert Ditch for water quality. Staff from the OEPA-DSW 
Ecological Assessment Unit will perform both pre and post project 
monitoring. In addition, the Lake Rockwell Dam sampling site will also be 
monitored (as part of the State’s ongoing surface water monitoring 
program cycle) to determine progress (through IBI, ICI, and QHEI) from 
partial attainment to full attainment. 

 
E 

 
Information and Education 

This project will be promoted with project signage, press releases, 
newsletter articles, and regular website updates as an important 
demonstration project to agricultural land owners who own property 
along Eckert Ditch. Additionally, the City of Akron will incorporate this 
project into their existing educational programs with local schools. 
Portage County SWCD has provided a support letter for this project. 
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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 this NPS-IS plan. 

A 
AOC  Area of Concern 
 
B 
BMP  Best Management Practice  
BOD  Biochemical Oxygen Demand 
 
C 
CSO  Combined Sewer Overflow 
 
D 
DELT  Deformities, Eroded Fins, Lesions, and Tumors  
DNR  Department of Natural Resources 
 
E 
EOLP  Erie-Ontario Lake Plain Ecoregion  
EWH  Exceptional Warmwater Habitat 
EDG  Environmental Design Group 
 
G 
GIS  Geographical Information System 
 
H 
HELP  Huron-Erie Lake Plain Ecoregion  
Hg  Mercury 
HUC  Hydrologic Unit Code 
 
I 
IBI  Index of Biotic Integrity 
ICI  Invertebrate Community Index 
 
L 
LRW  Limited Resource Water 
 
M 
Mg/l  Milligrams per Liter  
MGD  Million Gallons per Day 
MIwb  Modified Index of Well Being  
MWH  Modified Warm water Habitat 
 
N 
NPDES       National Pollutant Discharge Elimination System 
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O 
ODA  Ohio Department of Agriculture 
ODNR  Ohio Department of Natural Resources  
ODH  Ohio Department of Health 
OEPA  Ohio Environmental Protection Agency 
 
P 
PAH  Polycyclic Aromatic Hydrocarbons  
PCB  Polychlorinated Biphenyls 
 
Q 
QHEI  Qualitative Habitat Evaluation Index 
 
R 
RAP  Remedial Action Plan 
 
S 
SSO  Sanitary Sewer Overflow 
SWCD  Soil and Water Conservation District 
 
T 
TMDL  Total Maximum Daily Load Limits  
TSD  Technical Support Document 
 
U 
µg/kg  Micrograms per Kilogram 
USACE   United States Army Corps of Engineers  
USDA  United States Department of Agriculture 
USEPA   United States Environmental Protection Agency  
USFWS      United States Fish and Wildlife Service 
USGS  United States Geological Survey  
USPC  United States Policy Committee 
 
V 
VAP  Voluntary Action Program 
 
W 
WAP  Watershed Action Plan  
WBP  Watershed Based Plan 
WC  Watershed Characterization  
WQ  Water Quality 
WQS  Water Quality Standards (Ohio Administrative Code 3745-1)  
WRAS  Watershed Restoration Action Strategy 
WWH  Warm water Habitat 
WWTP     Wastewater Treatment Plant 
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