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ÅMics of attendees will be muted throughout the presentations

ÅMeeting will be recorded and made available for viewing on the 
project webpage

ÅUse Q&A feature throughout the meeting

ÅQuestion and Comment period at end of meeting

Å¦ǎŜ άwŀƛǎŜ IŀƴŘέ ŦŜŀǘǳǊŜ ǘƻ ǊŜǉǳŜǎǘ ȅƻǳ ƳƛŎ ōŜ ǳƴƳǳǘŜŘ

Housekeeping



Zoom Functionality

Please use the chat 

function if you need 

technical support.



Zoom Functionality

Please use the Q&A 

function to type questions 

or comments during the 

presentations.



Zoom Functionality

Use the raise hand function if you 

would like to speak during the 

question and comment period at 

the end of the meeting.



6:30 p.m. Welcome

6:35 p.m.   Watershed Restoration Plan Overview

6:40 p.m. Updates from Technical Working Group

7:00 p.m. Engineering Active Water Management

7:45 p.m.   Using Undergraduate Engineers & Community Engagement

8:20 p.m. Question & Comment Period

8:30 p.m. Adjourn

Agenda Overview



Welcome
Bill Rich, Hyde County Economic Development
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Lake Mattamuskeet
WatershedRestoration Plan

Michael Flynn, North Carolina Coastal Federation
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In 2017, a partnership was formed

to develop a 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  as 
ŀǇǇǊƻǇǊƛŀǘŜ ŀƴŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ wŜŦǳƎŜΩǎ 
management objectives defined in its 
Comprehensive Conservation Plan 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.  



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, pH, and turbidity within federal and state guidelines 



Priority Actions

Å Create a formal body that provides managing authority for 
active water management within the watershed in close 
coordination with the Refuge, which would be excluded as 
party to the formal body since USFWS cannot cede 
management authority.

Å Perform hydrologic study of the watershed.

Å Design engineered plans for active water management 
within the lake watershed

Á Infrastructure Improvements

ÁAdditional Outlet Evaluation

ÁPotential Sheet Flow Sites



Implementing the Watershed Restoration Plan

Å Pursuing funding to implement the 
priority management actions has been 
the focus of partners over the past 
year.

Å Funding awarded from:

Å Clean Water Management Trust Fund

Å N.C. General Assembly

Å National Science Foundation



Geosyntec Consultants

and 

Coastal Protection 

Engineering (CPE)

selected as the 

engineering firm



Stakeholder Team
Bill Rich - Hyde County Economic Development

Daniel Brinn- Hyde County Water and Flood Control

Rebekah Martin ςU.S. Fish and Wildlife Service

John Stanton ςU.S. Fish and Wildlife Service

Kendall Smith - U.S. Fish and Wildlife Service

Wendy Stanton ςU.S. Fish and Wildlife Service

Doug Howell - N.C. Wildlife Resources Commission

aƛŎƘŀŜƭ ά{ƭƛƳέ Cahoon- Farming Community

Wilson DaughtryςMattamuskeetAssociation

Andrea Gibbs ςNC Cooperative Extension

Art Keeney - Residential Community

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



Purpose

The Service, the Commission, 
and the County individually 
and collectively have major 
responsibilities for 
management and protection 
of the watershed surrounding 
Lake Mattamuskeet.  

In consideration of the mutual 
benefits to be derived, the 
agencies agree to cooperate 
and collaborate to achieve 
mutual and individual agency 
goals and objectives identified 
in the Lake Mattamuskeet
Watershed Restoration Plan.



Review the Plan and Addendum

nccoast.org/lakemattamuskeet



Subscribe for Updates/Submit Comments Online

nccoast.org/lakemattamuskeet



Updates from Mattamuskeet 
Technical Working Group

Wendy Stanton, U.S. Fish and Wildlife Service
Doug Howell, N.C. Wildlife Resources Commission
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Lake Mattamuskeet
Technical Working Group Update

April 15, 2021



Mattamuskeet National Wildlife 

Refuge Purpose 
is to protect and conserve migratory birds and other 
wildlife resources through the protection of wetlands



The state of Lake Mattamuskeet has shifted: 
Water quality and clarity has declined (eutrophic), SAV 

has disappeared, and cyanobacteria is abundant which is 
negatively affecting waterfowl habitat

24

Desired state: Heathy SAV community with clear 

water
Current state: Turbid waters dominated by 

cyanobacteria lacking SAV 

*SAV is the indicator for water quality in Lake Mattamuskeet



Water warning signs are posted at 
public use areas around the refuge.



SAV Conceptual Model
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Model of submerged aquatic vegetation productivity (Davis and Brinson, 1980).  
Arrows indicate the trend of parameters that have been monitored and analyzed. 

Results from Dr. Michael Piehler, 

Suzanne Thompson, Matthew 

Waters study: 

- Light available to submerged 
aquatic vegetation (SAV) in the lake 
is below the conventional thresholds 
for rooted plant growth.

-Total suspended solids (turbidity) is 
the best predictor of the low light 
conditions.

-Algae are  co-limited by both N and 
P.

-Wild celery plantings in the east and 
west basins persisted for 7 months 
when protected from grazing, but no 
plantings persisted for a year.



USGS Continual Water Quality Stations (e & w sides of lake):

Water depth Temperature (oC)

pH, DO

Specific conductance Turbidity

*USGS weather station on Hwy 94

Water samples (taken at CWQS): Many thanks to NCDWR for conducting analysis!

Total nitrogen (mg/L) Total suspended solids (mg/L)

Total phosphorous (mg/L) Chlorophyll a (ug/L)

Phytoplankton Cyanotoxin samples

Secchi disk (water clarity) (decimeters) Light attenuation

Canal water quality parameters:

Water depth (ft) Specific conductance

Temperature (oC) Salinity (ppt)

Secchi disk (water clarity) pH, DO

Continuous Tide gauge at Bell Island Pier (Pamlico Sound)

Water depth (ft) (NC Flood Inundation Mapping and Alert Network)

*Annual SAV surveys in the lake

Ground and aerial waterfowl surveys from November ïMarch

Annual fish monitoring  by NCWRC

Monitoring parameters for water quality include:

https://fiman.nc.gov/


The decline of SAV at Lake Mattamuskeetis 
concerning

2016 the lake was designated as 303d for impaired 

waters based on elevated levels chlorophyll a, high pH 

and more recently high turbidity levels (water clarity).



2020 SAV Survey

No SAV in 

deeper water 



USFWS has been monitoring lake 
levels since 2012

Maximum monthly water level measured each month. Yellow lines= gage heights for hot spot flooding, 

red lines = chronic flooding (as identified by local stakeholders)



USGS ContinousWQ Stations:

These graphs show trends in mean maximum salinity (ppt) and specific conductance by month and annually for 2013 ς

2020. The red columns represent the east basin and the green represent the west basin of the lake.



USGS Continuous WQ Stations:

pH summarized by max monthly pH values measured each month. Red line = waters NOT 

meeting state water quality standard of 8.5 and indicative of an algae bloom..



USGS Continuous WQ Stations:

These graphs show trends in mean dissolved oxygen by month and annually for 2013 ï2020. Red 

line is the threshold for waters NOT meeting state water quality standard of <4.



USGS Continuous WQ Stations:

These graphs show trends in mean maximum turbidity by month and annually for 2013 ï2020. 

Red line is the threshold for waters NOT meeting state water quality standard of 25 NTU. It should 

be noted that the sondes measure FNU which is similar but not NTU. 



Water quality data suggests lake has become more eutrophic since the 1980s 

and puts lake on 303d list for chl a, high pH and turbidity

Annual and monthly boxplots of core parameters. The green lines show state or EPA 

standards for acceptable water quality.



Water quality data suggests lake has become more eutrophic since the 1980s and puts 

lake on 303d list for chl a, high pH and turbidity

Annual and monthly boxplots of nitrogen parameters. The green lines show 

state or EPA standards for acceptable water 



Carp Removal: Progress Made!

Draft EA and draft CD open for public comments March 29 ςApril 29, 2021

Contaminant analysis for human consumption

wŜǘǊƻŦƛǘ ŘŜōǊƛǎ ƎŀǘŜǎ ǘƻ нέ ǎǇŀŎƛƴƎ ǘƻ ǇǊŜǾŜƴǘ ƴŜǿ ŎŀǊǇ ŜƴǘŜǊƛƴƎ ƭŀƪŜΦ

ECU Capstone project completed for hoist system.

NCWRC scatter stocking Bluegill into lake this week.

Photo credit Orvis.com



Carp Removal: Progress Made!

The NCWRC is scatter stocking 100,000 Bluegill into the lake at carp spawning locations. 

Bluegill hunt by sight and are voracious predators on carp eggs and larvae. The improvement in 

water clarity will increase their ability to effectively remove carp. NCWRC Fishery Biologists 

Kevin Dockendorf, Katy Potoka, Chris Smith,  Fisheries Technician Barry Midgette, Wildlife 

Officers Robert Wayne and Alex McPhail and Watha State Fish Hatchery!



Carp Removal: Next Steps 

Å Complete all compliance processes (compatibility determinations, NEPA, etcΧύ

Å Complete all contracting documentation 

Å Purchase carp exclusion barriers and nets 

Å Implement MUM carp removal during 2023



The carp removal, in addition to reducing the nutrients and total suspended solids entering the lake,  is necessary 

for SAV recovery, to restore Lake Mattamuskeetand support local economies.



Many thanks to all our 

partners and collaborators



Engineering Active Water Management
Alessa Braswell, PhD, PE, Geosyntec Consultants of NC, P.C.

Lindino Benedet, Coastal Protection Engineering of North Carolina, Inc.

learnnc.org
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Geosyntec Consultants of NC, P.C. | Coastal Protection Engineering of North Carolina, Inc. | North Carolina Coastal Federation

Engineering Active Water Management Updates

ÅReview Study Goals and Objectives

ÅExisting Conditions Model 

ÅWetland Siting and Capacity Analysis

ÅEngineering Alternatives Analysis

ÅConceptual Costs



Geosyntec Consultants of NC, P.C. | Coastal Protection Engineering of North Carolina, Inc. | North Carolina Coastal Federation

Study Goals and Objectives

ÅDevelop H&H model 

ÅCalibrate to Hurricanes Matthew and Joaquin

Å Simulate calibrated model under various design 
storm scenarios in existing and future sea level rise

Å Evaluate engineered options to actively manage 
lake levels during design storms

Å Progress preferred alternative to permit-level 
plans


