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7:00 p.m. Welcome

7:05 p.m. Update on Plan Development: Erin Fleckenstein

7:10 p.m. Priority Actions as agreed upon by CST:  Michael Flynn

7:20 p.m. Technical Presentations and Research Updates

- Carp removal study: April Lamb

- Conditions of outlet canals: Dr. Randall Etheridge

- Hydrologic modeling of Lake Mattamuskeet: Dr. Randall Etheridge 

-Facilitating active water management: Daniel Brinn

8:10 p.m. Next Steps: Michael Flynn

8:15 p.m. Question and Comment Period: Panel

8:30 p.m. Adjourn

Agenda Overview



Developing a Watershed 
Restoration Plan

learnnc.org



Concerns about Lake Mattamuskeet

Flooding of Residential and Agricultural Lands



Concerns about Lake Mattamuskeet

Loss of SAV from the Lake by 2017



Concerns about Lake Mattamuskeet

Lake was listed on NC303(d) list of impaired waters 
in 2016 for elevated levels of pH and chlorophyll-a



What is a watershed restoration plan?

Å A voluntary plan for a specific waterbody 

Å Identifies pollutants and causes of impairment

Å Provides the framework and guidance to restore an 
impaired waterbody and outlines future action

Å Recommends management strategies devised by all 
stakeholders

Å Adaptive plan that can be updated over time

Å Once approved, it can be used to secure grant funds for 
implementation



Key Steps in Developing a 
Watershed Restoration Plan

Assemble Planning Team

Engage stakeholders and the public in the plan development

Determine Water Quality and Quantity Conditions and Impairments
Å Summarize research on the current status and trends of the lake water 

quality

Å Capture oral and written history of changes to or improvements in 
hydrology around the lake

Complete Watershed Characterization

Establish Plan Goals, Objectives and Action Items

Identify StormwaterReduction or Water Management Techniques

Analyze impact of solutions

Develop Management Plan including priorities and next steps



Major Progress to Date
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Stakeholder Team

Daniel Brinn- Hyde Drainage

Pete Campbell- U.S. Fish and Wildlife Service

aƛŎƘŀŜƭ ά{ƭƛƳέ Cahoon- Farming Community

Doug Howell- N.C. Wildlife Resources Commission

Art Keeney- Residential Community

Bill Rich- Hyde County Manager

Ben Simmons- Farming Community/Fairfield Drainage

Pat Simmons- Hospitality Industry

J.W. Spencer- Hyde County Soil and Water Board

WŀƳŜǎ ά.ƻƻōƻƻέ ¢ƻǇǇƛƴƎ- Residential Community

Joey Ben Williams- Impoundments



Working with Stakeholders and the Public

5 Public Meetings

13 Stakeholder Meetings

Webpage for updates and comments:

nccoast.org/lakemattamuskeet

Press Releases

E-mail update after Public Meetings



Watershed Restoration Plan



Plan Goals

Protect the way of life in Hyde County:  

Maintain existing land uses and industries in the 
watershed (residential, farming, fishing and tourism) 
ŀƴŘ ŜƴƘŀƴŎŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ǘƘŜ ƭŀƪŜΩǎ 
natural resources (waterfowl and wildlife).



Plan Goals

Actively manage the lake water level:  

Minimize flooding of residential, business, and farm 
properties.  Allow for annual drawdowns to establish 
and maintain submerged aquatic vegetation within 
the lake, and to establish and maintain a zone of 
emergent vegetation around the lake periphery.



Plan Goals

Restore water quality and clarity:  

Reduce nutrients, sediments, and phytoplankton 
blooms, promote the growth of submerged aquatic 
vegetation and remove the lake from the NC 303(d) 
list of impaired waters.  



Review the Draft Plan

nccoast.org/lakemattamuskeet



Submit Comments Online

nccoast.org/lakemattamuskeet



Lake Mattamuskeet
Watershed Restoration Plan

Priority Actions

learnnc.org

https://arcg.is/0PbCKn
https://arcg.is/0PbCKn


Current State of the Lake and Watershed

1. No active management of lake level other than tide gates

Å Flooding of residential property, septic system failures, & 
inadequate drainage of croplands

2. Turbid and hypereutrophic water (excessive nutrient levels)

Å Frequent phytoplankton & cyanobacteria blooms

3. SAV coverage is absent along lakebed

4. Minimal emergent vegetation

5. Abundance of common carp 

6. Listed on NC 303(d) list of impaired waters

Å Chl-a (40 ˃ Ǝ/l, AL, NC) 
Å pH (8.5, AL, SW)



Desired State of the Lake and Watershed

1. Active management of lake level in addition to tide gates

ÅLess frequent flooding of residential property

ÅFewer septic system failures & adequate drainage of croplands

2. Clear and mesotrophic water (moderate nutrient levels)

ÅFewer phytoplankton & cyanobacteria blooms

3. Increased SAV abundance along lakebed

4. Increased emergent vegetation

5. Reduced common carp populations

6. Increased game fish and blue crab populations 

7. Removal from the NC 303(d) list of impaired waters

ÅChl-a and pH within federal and state guidelines 



Priority Actions

Å Create a governing body that provides managing 
authority and a process for active water 
management.

Å Perform hydrologic study of the watershed.

Å Engineer for active water management of the lake 
watershed.
Á Infrastructure Improvements

ÁAdditional Outlet Evaluation

ÁPotential Sheet Flow Sites
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Priority Actions

Å Create a governing body that provides managing 
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Potential Sheet Flow Sites

378 acres within 
watershed

2,477 acres outside 
watershed

Currently seeking 
additional sites for 

evaluation.



Potential Sheet Flow Sites

Benefits include:

Å Water quality 
treatment

Å Restoring the 
natural hydrology

Å Reduction of water 
volume draining to 
the lake



***Currently seeking additional sites for evaluation***



Water Level = -0.3 ft (MSL)



Water Level = 0.1 ft (MSL)



Water Level = 0.5 ft (MSL)



Water Level = 0.7 ft (MSL)



Water Level = 0.9 ft (MSL)



Water Level = 1.1 ft (MSL)



Water Level = 1.3 ft (MSL)



Water Level = 1.5 ft (MSL)



Lake Mattamuskeet
Watershed Restoration Plan
Technical Presentations and Research Updates
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Evaluating the Feasibility of Common Carp Exclusion and 
Targeted Vegetation Restoration in Lake Mattamuskeet
April D. Lamb and Jesse R. Fischer
North Carolina State University, Department of Applied Ecology



April D. Lamb Dr. Jesse R. Fischer

M.S. student in Applied Ecology
NSF Graduate Research Fellow

Assistant Professor in Applied Ecology



#ÏÍÍÏÎ #ÁÒÐ ÖÓȢ ÏÔÈÅÒ ȰÃÁÒÐÓȱ

ÅNot to be confused with Grass Carp, which 
eat living aquatic vegetation

ÅOr Crucian Carp, which are essentially 
goldfish that have been introduced into 
systems

ÅOr Silver Carp, Bighead Carp, or other Asian 
άŎŀǊǇέ ǿƘƛŎƘ ŀǊŜ ƛƴǾŀǎƛǾŜ ƛƴ ǘƘŜ ¦{

None of these fish are in Lake Mattamuskeet



Å!ŦŦŜŎǘ ōƻǘƘ άǘƻǇ-Řƻǿƴέ όǇǊŜŘŀǘƻǊ 
abundance) and bottom-up 
(phytoplankton levels) biological 
processes

How do Common Carp impact shallow lakes?



41

The history of Common Carp in Lake Mattamuskeet



Is removal an option?

ÅCommon Carp removal has been shown 
to increase water clarity and facilitate 
the re-emergence of aquatic vegetation

Å.ǳǘ ƛǎ ǘƘƛǎ ŀ άƻƴŜ ŀƴŘ ŘƻƴŜέ ŦƛȄΚ 

Å If not enoughcarp are removed, they 
may bounce back even stronger, 
because Common Carp are excellent 
at surviving and producing offspring

ÅA carp management plan is critical to 
ensuring that population numbers 
remain at a manageable level



This project aims to investigate the role of Common Carp in the 
regime shift observed at Lake Mattamuskeet and assess the 
feasibility of Common Carp removal as a restoration strategy for 
submerged aquatic vegetation.



Large-scale Common Carp 
Removal Experiment 



Prototype carp fence (Oct 2017 ɀMarch 2018)

ÅConstructed using galvanized steel cattle panels 
ÅPanels attached using wire connectors and overlaid with chicken wire using zip-ties
ÅLeft standing overwinter to test structural integrity of materials

October 2017 March 2018



Site selection

Rose Bay Canal



Construction the full-scale carp fence



Public notices

ÅSigns are posted at the Rose Bay Boat Ramp and the Osprey Nest Campground Boat Ramp

ÅRestricted area signs are placed at each fenced off entrance to the control bay 



Carp fence post Hurricane Florence



How many carp are in the bay?

ÅSimple mark-recapture to estimate population density

Å200 fish captured from outside experimental bay

ÅFish were marked via a caudal, or tail, fin clip 

ÅFish were held for 24 hours before being released in 
NE, NW, SE, SW corners of the bay

ÅThen given a 48 hour adjustment period before 
recapture attempt



Å Three days

Å Five electrofishing boats

Å Seven WRC biologist from 
five districts

Å 15+ volunteers from NC 
State, Mattamuskeet 
NWR, and PocosinLakes 
NWR

Å оо ¢ƻǘŀƭ ƘƻǳǊǎ ƻŦ άǇŜŘŀƭ-
Řƻǿƴέ ǘƛƳŜ

Density Estimate


