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This product or publication was financed in part or totally through a grant from the Ohio 
Environmental Protection Agency and United States Environmental Protection Agency, with 
funds from the State of Ohio; and with funds from NEFCO’s dues-paying members. The 
contents and views, including any opinions, findings, or conclusions or recommendations, 
contained in this product or publication are those of the authors and have not been subject to 
any Ohio Environmental Protection Agency or United States Environmental Protection Agency 
peer or administrative review and may not necessarily reflect the views of either Agency, and no 
official endorsement should be inferred. 
 
This report is submitted in partial fulfillment of Portage Lakes Management Study Task 1, from 
Appendix 1 of NEFCO’s water quality management contract with the Ohio EPA. The scope calls 
for NEFCO to provide technical support for meetings of the Partners/Portage Lakes Technical 
Advisory Committee (PLTAC), including topics for initiating management of the Lakes. It was 
the consensus of the PLTAC that the critical first step was the acceptance of the Portage Lakes 
Management Plan by the NEFCO governing board. The timeline for the plan roll-out will be 
determined by the partners following the NEFCO board’s action. Discussions with partners and 
community members have highlighted the importance of increasing awareness, involvement, 
and public availability of information through various media and experiences, both before and 
after seeking endorsement from agencies and communities. There are opportunities to 
collaborate with partners and address efforts/events in a timely way to increase public 
awareness. 
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Preface 

The Portage Lakes Management Plan (PLMP) is part of a series of studies conducted from 2017 to 2023, 

funded by grants from the Ohio Environmental Protection Agency, and contributions from member dues. 

The goal was to develop a management plan that balanced the concerns about dense vegetation in the 

lakes and protected the health and habitats of the lakes, while supporting the lakes’ multiple uses. NEFCO 

developed the plan and related studies in collaboration with a diverse Portage Lakes Technical Advisory 

Committee (PLTAC), representing local, county, and state governments, the Portage Lakes Advisory 

Council, limnological expertise, volunteers, and other interested parties.   

The PLMP was developed, finalized, and posted on NEFCO’s website in 2020-2021. It includes 

information from the three previous years of studies, as well as extensive material specific to the 

management plan. The information in the plan was current when the studies and plan were written and 

has not been updated since 2021.   

The PLMP follows the guidelines of the North American Lakes Management Society for lakes 

management plans. These guidelines recognize the need to manage lakes and vegetation as interconnected 

elements in a complex system, with adequate monitoring, limnological expertise, and a coordinated, 

integrated approach. The plan includes recommendations for developing an integrated lakes management 

program, including data gathering/monitoring, a coordinated approach, limnological expertise, 

community involvement, and stewardship. Discussions with the PLTAC built a shared understanding of 

the complex lakes-watershed system, concerns, priorities, and approaches. The contributions of the 

PLTAC helped shape and modify the plan.   

PLTAC members have expressed interest in carrying out the Plan’s recommendations. After some 

discussion, which was delayed by COVID-related restrictions on public meetings, the PLTAC indicated 

in May 2023, that they wished to seek public support for the plan and continue on-going efforts to move 

forward. The PLTAC requested that the NEFCO General Policy Board accept the plan as addressing the 

goal of developing a management plan that balanced sustaining the lakes’ uses with the lakes’ health and 

habitats. After a presentation by NEFCO staff on July 5, 2023, the NEFCO Environmental Resources 

Technical Advisory Committee recommended that the General Policy Board accept the plan. Staff 

presented the request to the Board at their monthly meeting on July 19, 2023, and the Board voted to 

accept the PLMP. 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  i 
 

Table of Contents 

 

Chapters           Page 

 Portage Lakes Management Plan – Summary, Key Considerations S-1 

 Introduction S-1 

 Chapter 2 – Setting S-4 

 Chapter 3 – The Portage Lakes and their People:  Community,  

  Uses and Users, Balancing Priorities, and Caretakers S-5 

 Chapter 4 – Limnological Characteristics, Productivity and  

  Eutrophication of Portage Lakes S-7 

 Chapter 5 – Habitats, Wildlife, and Aquatic Plants S-10 

 Chapter 6 – Water Quality and Watersheds S-20 

 Chapter 7 – Recommendations and Management S-22 

1 Introduction  1-1 

Portage Lakes - Many Things to Many…Users 1-1 

Interconnected, Multi-Use System 1-2 

Too Much of a Good Thing in the Portage Lakes 1-3 

Achieving Balance with an Aquatic Plant Management Program 1-5 

Managing the Lakes System 1-6 

The Portage Lakes Management Plan 1-7 

Important Note on Recent Occurrences 1-9 

2 The Portage Lakes in the Landscape - Overview 2-1 

The Portage Lakes –Location 2-2 

The Lakes and the Divide 2-3 

Ohio and Erie Canal and the Portage Lakes 2-3 

Water Flows Downhill…Portage Lakes and Upper Tuscarawas Watersheds 2-5 

Key Considerations 2-17 

3 The Portage Lakes and their People - Overview 3-1 

The Portage Lakes and their People: Community, Uses and Users, Balancing  

Priorities, and Caretakers 3-2 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  ii 
 

The Need for Balance on a Multi-Use Resource 3-2 

Portrait of the Lakes 3-4 

The Lakes Community: Land Use in the Portage Lakes Vicinity 3-11 

Community Profile 3-13 

Activities and Participants (Uses and Users) 3-16 

Shared – And Conflicting - Priorities; the Dilemma of Aquatic Plant 

Management  3-25 

Caretakers of the Lakes 3-27 

Key Considerations 3-31 

4 Limnological Characteristics, Productivity and Eutrophication of Portage 

  Lakes – Overview  4-1 

Limnological Characteristics, Productivity and Eutrophication of Portage Lakes 4-2 

Life in Lake Systems – Producers, Consumers, Decomposers, and Building  

Blocks   4-3 

Physical Setting:  Lake Morphometry (Study of Form), Depth, Location,  

Watershed 4-4 

Portage Lakes Morphometry Related to Depth, Lake Zones, and Watershed 4-9 

Portage Lakes Limnological Data – Temperature, Oxygen, and Depth 4-16 

About Lakes – Lake Productivity and Trophic State 4-21 

Portage Lakes Secchi Disk Data and Turbidity 4-27 

Portage Lakes Trophic State Indicators and Productivity 4-30 

Portage Lakes Productivity and Nutrient Loads 4-34 

Safeguarding the Lakes:  Reduce External and Internal Nutrient Loading 4-36 

Key Considerations 4-40 

5 Habitats, Wildlife, and Aquatic Plants – Overview 5-1 

Habitats, Wildlife, and Aquatic Plants 5-2 

Shoreline Habitat – Background 5-3 

Portage Lakes Shoreline and Habitats 5-5 

Fisheries  5-8 

Canada Geese 5-9 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  iii 
 

Other Animal Species of Note 5-10 

Aquatic Plants in the Portage Lakes 5-11 

Aquatic Plant Management Practices 5-17 

Current Aquatic Plant Management – Portage Lakes 5-24 

Putting Aquatic Plant Management Tools to Work in the Portage Lakes:  

Discussion 5-25 

Conceptual Aquatic Plant Management Zones 5-29 

What Residents Said about Aquatic Plants 5-35 

Key Considerations  5-36 

6 Water Quality and Watershed – Overview 6-1 

Portage Lakes Water Quality and Watershed 6-1 

Portage Lakes Watershed Setting – Ecoregion 6-3 

The Ohio EPA and Water Quality 6-3 

Watershed Features Affect Water Quality 6-4 

Portage Lakes Watershed Designated Beneficial Uses, Aquatic Life Use  

Attainment 6-9 

Portage Lakes Land Cover and Imperviousness 6-11 

Riparian Landscape and Water Quality 6-15 

Wetlands  6-20 

Floodplains and Flood Hazard Zones 6-22 

Channel Morphology 6-24 

Dams  6-26 

Wastewater Management in the Portage Lakes Watersheds 6-26 

Reducing Inputs from Septic Systems 6-31 

Watershed Priorities 6-34 

Reducing Impacts from Land Use – Best Management Practices and  

Conservation 6-35 

Key Considerations 6-42 

7 Recommendations and Management - Overview 7-1 

Recommendations and Management  7-2 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  iv 
 

New Approach Needed 7-3 

Overall Considerations 7-4 

Goals – Overview 7-7 

Goal 1 – Water Quality – Lakes and Shoreline 7-11 

Goal 2 – Aquatic Plant Management 7-17 

Goal 3 – Reduce Inputs from Watershed 7-24 

Goal 4 – Management and Structure 7-30 

Goal 5 – Increasing Awareness and Stewardship 7-36 

Key Considerations 7-50 

List of Acronyms A-1 

Bibliography  B-1 

  



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  v 
 

List of Tables 

Table  Page 

1 Summary of Recommendations S-23 

2.1 Portage Lakes Elevations and Watershed Information 2-10 

3.1 Resident Focus Group Poll Summary 3-15 

3.2 Trip Expenditures by Boat-Owning Households 3-16 

3.3 Other Organizations Taking Care of the Lakes 3-30 

4.1 Lake Morphology Characteristics 4-9 

4.2 Estimated Residence Time 4-11 

4.3 Estimated Wave Base Depth (ft) by Wind Velocity, Fetch 4-13 

4.4 Examples of Portage Lakes Limnological Profile Data  4-17 

4.5 Summary of Portage Lakes Temperature and dissolved oxygen (DO) Data 4-20 

4.6 A list of possible changes that might be expected in a north temperate  

 lake as the amount of algae changes along the trophic state gradient 4-23 

4.7 Carlson Trophic State Indices and Soluble Reactive Phosphorus (SRP) –  

 Portage Lakes 4-32 

4.8 Trophic Indicators Over Time – 1990s and Post 2010 4-33 

5.1 Natural Heritage Database Sites Portage Lakes 5-5 

5.2 Species Observed 5-14 

6.1 Beneficial Use Designations Portage Lakes Watershed 6-9 

6.2 Aquatic Life Use Attainment Portage Lakes watershed 6-10 

6.3 Land Cover and Percent Impervious by Subwatershed 6-13 

6.4 Summary of Riparian Buffer Quality 6-16 

6.5 Natural Heritage Database Sites in Portage Lakes Watershed 6-22 

6.6 Step-L Model for Example Watershed Total Load by land use 6-32 

6.7 Estimated Septic Systems by Watersheds 6-33 

6.8 Step-L Model for Portage Lakes Watersheds Total Pollutant Loading 

 by Watershed with BMPs 6-33 

6.9 Step-L Model Pollutant Loading by Land Cover Main Chain/Howe-North  

 And Long Lake 6-33 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  vi 
 

7.1 Objectives and Actions:  Goal 1 – Water Quality – Lakes/Shoreline 7-15 

7.2 Objectives and Actions:  Goal 2 - Aquatic Plant Management 7-21 

7.3 Objectives and Actions:  Goal 3:  Reduce Inputs from Watershed 7-27 

7.4 Objectives and Actions:  Goal 4:  Management Structure 7-35 

7.5 Objectives and Actions:  Goal 5:  Increasing Awareness and Stewardship 7-42 

7.6 Summary of Recommendations 7-51 

  



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  vii 
 

List of Maps 

Map           Page 

 1 Portage Lakes and the Upper Tuscarawas River Watershed S-1 

 2 The Portage Lakes S-4 

1.1 Portage Lakes/Upper Tuscarawas River Watershed 1-2 

2.1 The Portage Lakes 2-2 

2.2 Portage Lakes Location 2-2 

2.3 Tuscarawas River Watershed 2-3 

2.4 Canal and Drainage Divide 2-3 

2.5 Portage Lakes and HUC-12 Watersheds 2-5 

2.6 Flow within Portage Lakes Watershed 2-7 

2.7 Portage Lakes Elevations 2-11 

2.8 Flow in Portage Lakes 2-17 

3.1 Portage Lakes Region 3-3 

3.2 Long Lake, Hower Reservoir, North Reservoir 3-5 

3.3 West and East Reservoirs 3-6 

3.4 Turkeyfoot Lake 3-7 

3.5 Nimisila Reservoir 3-8 

3.6 Land Use Portage Lakes Vicinity 3-12 

3.7 Areas Served by Sewer 3-12 

3.8 Population by Portage Lakes Census Tracts (2018 est.) 3-12 

3.9 Median Age 3-14 

3.10 Owner-Occupied 3-14 

3.11 Persons per Household 3-14 

3.12 Parks and Conservation Lands 3-27 

3.13 Public Land at the Shoreline 3-27 

4.1 Lake Characteristics - Portage Lakes 4-10 

4.2 Watersheds of the Portage Lakes 4-15 

4.3 Example Limnological Data Locations 4-16 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  viii 
 

4.4 Secchi Disk Transparency Data, Year-Round and Summer 4-29 

5.1 Habitat/Conservation Areas 5-6 

5.2 Observed Aquatic Plants - Summary 5-13 

5.3 Example Aquatic Plant Management Zones - Long Lake, North Reservoir,  

 Hower Reservoir 5-31 

5.4 Example Aquatic Plant Management Zones - East and West Reservoirs 5-32 

5.5 Example Aquatic Plant Management Zones - Turkeyfoot Lake 5-33 

5.6 Example Aquatic Plant Management Zones - Nimisila Reservoir 5-34 

6.1 Aquatic Life Use Attainment, Portage Lakes Watershed 6-9 

6.2 Land Cover by Subwatershed 6-12 

6.3 2016 Imperviousness by Watershed 6-14 

6.4 Riparian Buffer Quality and Aquatic Life Use Attainment 6-17 

6.5 Riparian Buffer Quality – Wonder Lake Creek and Cottage Grove Creek 6-18 

6.6 Riparian Buffer Quality, Land Cover and Aquatic Life Use Attainment 6-19 

6.7 Wetlands, Flood Zones, and Natural Heritage Areas, Portage Lakes  

 Watershed 6-21 

6.8 Parcels and Wastewater Treatment Factors, Portage Lakes Watershed 6-28 

6.9 Parcels and Wastewater Treatment Factors, Portage Lakes 6-29 

6.10 2020 Wastewater Management Prescriptions/FPAs, Portage Lakes  

 Watershed 6-30 

6.11 Important Natural Resources for Conservation or Restoration 6-36 

 

  



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  ix 
 

List of Figures 

Figure  Page 

2.1 Shape of the Lakes 2-4 

2.2 Nimisila Reservoir Flow 2-13 

2.3 West and East Reservoir Flow 2-14 

2.4 Howe Lake and North Reservoir Flow 2-15 

2.5 Long Lake Flow 2.16 

3.1 Lakes Photos – Long Lake, North Reservoir, Hower Reservoir,  

 East Reservoir 3-9 

3.2 Lakes Photos – West Reservoir, Turkeyfoot Lake, Nimisila Reservoir 3-10 

3.3 When Dwellings were Constructed and Householders Moved In 3-13 

3.4 Boat Registration of Portage Lakes Region by County 3-17 

3.5 Types of Registered Boats 3-17 

4.1 Lake Zones – Stratified Lake 4-6 

4.2 Lake Turnover 4-7 

4.3 Example Limnological Profiles Showing Stratification and Mixing,  

 Turkeyfoot Lake 4-8 

4.4 Area by Depth Portage Lakes 4-11 

4.5 Cumulative Lake Area and Percent by Depth 4-11 

4.6 Life at the Edge:  Portage Lakes Littoral Zone 4-12 

4.7 Wave Base and Sediment in Rex, Mud, and Turkeyfoot Lakes 4-14 

4.8 Are they Harmful? Examples of Algae, Plants, Duckweed, and 

 Harmful Algal Blooms 4-25 

4.9 Limnological Profile of a Hyper-Eutrophic Lake 4-26 

4.10 Secchi Disk Transparency – Cottage Grove Lake, East and West 

 Reservoirs 4-28 

4.11 Carlson Trophic State Indices Portage Lakes 4-31 

4.12 External and Internal Phosphorus Loading 4-34 

4.13 External and Internal Phosphorus Loading in the Portage Lakes 4-35 

6.1 Landscape Effects on Stream and Biota 6-4 



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  x 
 

6.2 Riparian Ecosystem Cross Section 6-5 

6.3 Hardened Landscape and Runoff 6-7 

6.4 Wetlands, Flood Zones, and Floodplains along the Tuscarawas –  

 Meyersville Road Example 6-23 

6.5 Altered Floodplain and Flood Zone 6-24 

7.1 Portage Lakes Management Roles and Participants–Current and Potential 7-33 

7.2 Building Awareness and Engagement 7-37 

  



Portage Lakes Management Plan 
 

Accepted by the NEFCO General Policy Board 7/19/2023  xi 
 

List of Appendices 

Appendix 

 

 A Technical Advisory Committee 

 B Public Forums and Other Public Outreach/Involvement 

 C Community Profiles and Summary of Demographic Characteristics 

 D Economics of Boating 

 E Seasonal Average Profiles of Temperature and Dissolved Oxygen by Lake 

 F Aquatic Plants Observed in the Portage Lakes – 2017-2018 

 G Methods to Manage Aquatic Plants – University of Wisconsin Extension 

 H Riparian Buffer Quality Maps by Water Course 

 I Wastewater Management in the Portage Lakes and its Watershed 

 


	793663756d9c4216363da416b46fa333f0617fb130e02a5460a916807e3ab19b.pdf
	3757e17d40f1b2562e860f187c86cac12172a9e83bc1b3c3e80ac4fbee4f00e2.pdf

	095db52cba15f4b0f44125ef0e4d91197177b3328c771f11d8a4d905f82d59fe.pdf
	793663756d9c4216363da416b46fa333f0617fb130e02a5460a916807e3ab19b.pdf
	5a76ab8ca20f8a7646d450b9c4f5cd25fe4ffd60062a71c8b69f8662539f0708.pdf

	6fb3892243d7ddae4e1e2cbd052e9570a5b1572857312987068268338b48c38e.pdf
	793663756d9c4216363da416b46fa333f0617fb130e02a5460a916807e3ab19b.pdf
	ef8a67adb32a447b1640afd6ba816291bdd7921d5638fbe61a6fade83da06cb4.pdf


