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Agenda Overview

7:00p.m. Welcome

7:05 p.m Update on Plan Development: Erin Fleckenstein
7:10p.m. Priority Actions as agreed upon by CST: Michael Flyn
7:20p.m. Technical Presentations and Research Updates

- Carp removal studyApril Lamb

- Conditions of outlet canals: Dr. Randalheridge

- Hydrologic modeling of Lakdattamuskeet Dr. Randall Etheridge
-Facilitating active water management: DarBeinn

8:10p.m. NextSteps: Michael Flynn
8:15 p.m. Questionand Comment Period: Panel
8:30p.m. Adjourn
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Developing a Watershed
Restoration Plan



Concerns about LakkRlattamuskeet

Flooding of Residential and Agricultural Lands
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Concerns about LakkRlattamuskeet
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Concerns about LakkRlattamuskeet
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North Carolina Lake was listed on NC303(d) list of impaired waters

Coastal Federation i 2016 for elevated levels of pH and chlorophall

S Working Together for a Healthy Coast




What Is a watershed restoration plan?

A voluntary plan for a specific waterbody
Identifies pollutants and causes of impairment

Provides the framework and guidance to restore an
Impaired waterbody and outlines futuraction

Recommends management strategies devised by all
stakeholders

Adaptive plan that can be updated over time

Onceapproved, itcan be used to secure grant funds for
Implementation

Do To Do o Do Ix
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.
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

A Summarize research on the current status and trends of the lake water
guality

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

Complete Watershed Characterization

Establish Plan Goals, Objectives and Action Iltems

ldentify StormwaterReduction or Water Management Techniques
Analyze impact of solutions

Develop Management Plan including priorities and next steps
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Major Progress to Date

Assemble Planning Team
Engage stakeholders and the public in the plan development

Determine Water Quality and Quantity Conditions and Impairments

A Summarize research on the current status and trends of the lake water
quality

A 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

ldentify StormwaterReduction or Water Management Techniques
Analyze impact of solutions

Develop Management Plan including priorities and next steps
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e
Stakeholder Team

DanielBrinn- Hyde Drainage

Pete Campbelll.S. Fish and Wildlife Service

a A OK | S f{Cahadn Fakmihg Community

Doug HowelN.C. Wildlife Resources Commission
Art KeeneyResidential Community

Bill RichHyde County Manager

Ben Simmond-arming Community/Fairfield Drainage
Pat SimmonsHospitality Industry

J.W. SpenceHyde County Soil and Water Board
WI YSa da&. 22 6Regidentigl 2drandanyfy3
Joey Ben Williams$mpoundments



Working with Stakeholders and the Public

5 Public Meetings

13 Stakeholder Meetings
Webpage for updates and comments:
nccoast.orglakemattamuskeet ‘
Press Releases

E-mail update after Public Meetings {
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Watershed Restoration Plan
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Plan Goals

Protect the way of life in Hyde County:

Maintain existing land uses and industries in the
watershed (residential, farming, fishing and tourism)
YR SYKIFYyOS YR YIFAYUl A
natural resources (waterfowl and wildlife).
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Plan Goals

Actively manage the lake water level:

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

emergent vegetation around the lake periphery.
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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.
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Review the Draft Plan

Restoring the Lake Mattamuskeet Watershed

The next Public Meeting for the Lake Mattamuskeet Watershed Restoration Plan is Oct. 16

Lake Mattamuskeet is a vital part of the Hyde County’s amazing natural and Upcoming Events
cultural heritage. County residents and visitors treasure this natural resource. =

However, the lake faces declining water quality and changing lake levels. In order to address these concerns, TUE Public Meeting for Lake Mattamuskeet
Hyode County, the N.C. Wildlife Rezources Commisszion and the U.S. Fish and Wilglife Service have come together 16 Watershed Restoration Plan

to support the development of 3 watershed restoration plan. In developing this plan, the county and its partners October 16 @ 7:00 pm- 8:30 pm
will seek public input to identify issues facing the |ake and begin identifying possible management solutions.

When completed. the watershed management plan will explain how the lake should and does function, its

current status and health, and identify various practical management options ‘or the |ake that help address
water quality and flocding issues. These goals, and the sctions necessary to achieve them, will be informed by
past 3nd ongoing scientific studies as well as local knowledge and experiences.

sources
To work toward identifying management solutions the North Carolina Coastal Federation will help the county o

and itz partners develop the plan. The federation previously worked with Hyde County landowners to develop 3 © Draft watershed restoration plan
watershed restoration plan for about 43,000 acres of farmland and wetlands situated north of Engelhard. That

: i £ 3 © Want to get more inv
plan has worked well in helping o address both drainage and environmental needs for the property owners.

pri Click here.
As part of plan development. there will be six quarterly public meetings that will allow the public to discuss long-
term solutions. The public meetings will be held in the multipurpose room at the Hyde County Government

Complex in Swan Quarter at 7 p.m.

© Draft goals for the watershed restoration plan

updated December 2017

© Information about the stakeholder group for the
The next public meeting will be held on Oct. 16. Click here to read the agenda.

watershed r n plan

© Timeline of changes to the lake

North Carolina
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Submit Comments Online

Submit Comments and Subscribe
to Lake Mattamuskeet updates

*

Email

First Name

Last Name

County A

Please leave a comment for the watershed restoration planning team here. Please understand
that the comments will be provided to the stakeholder team for their consideration. Comments
received will not necessarily receive a personal response, but all will be taken into

consideration in the development of watershed management strategies for the Lake watershed.

Notes ‘

Submit }

In The News

]

© “Restoring Lake Mattamuskeet In North Carolina”
— June 29, 2017. U.S. Fish and Wildlife Service.

© “Secrets of Lake Mattamuskeet” — NC Science
Now | UNC-TV
© “Where Has the Grass Gone?” — Wildlife in North

Carolina, November/December 2016. Printed by
N.C. Wildlife Resources Commission.

Additional Resources

Study Shows New Flap Gates at Lake
© Mattamuskeet Bring Minimal Water Flow
Change — N.C. Wildlife Resources Commission

Mattamuskeet National Wildlife Refuge Website —
U.S. Fish and Wildlife Service

Updates on current and historic status of the lake's
© ecosystem and wildlife — U.S. Fish and Wildlife
Service

Continuous Water-Quality Monitoring at Lake
© Mattamuskeet, North Carolina — U.S. Geological
Survey

© Mattamuskeet Foundation
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LakeMattamuskeet
Watershed Restoration Plan

Priority Actions
...,


https://arcg.is/0PbCKn
https://arcg.is/0PbCKn
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o U A W

CurrentState of the Lake and Watershed

No active management of lake level other than tgiges

A Floodingof residential property, septic system failures, &
inadequate drainage afroplands

Turbid and hypereutrophieater (excessive nutrient levels)
A Frequent phytoplankton & cyanobacteria blooms

SAV coverage is absent along lakebed
Minimal emergentvegetation

Abundanceof common carp

Listedon NC 303(d) list of impaired waters

A Chla (40> H, AL, NC)
A pH (8.5, AL, SW)




Desired State of the Lake and Watershed

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

A Less frequent flooding of residential property

A Fewer septic system failures & adequate drainage of croplands
2. Clear and mesotrophic water (moderate nutrient levels)

A Fewer phytoplankton & cyanobacteria blooms

Increased SAV abundance along lakebed
Increased emergent vegetation

Reduced common carp populations

Increased game fish and blue crab populations

R CURRC N )

Removal from the NC 303(d) list of impaired waters
A Chlaand pH within federal and state guidelines



Priority Actions

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

A Perform hydrologic study of the watershed.
A

Engineer for active water management of the lake
watershed.

A Infrastructure Improvements
A Additional Outlet Evaluation
A Potential Sheet Flow Sites




Priority Actions

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




Priority Actions

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

A Perform hydrologic study of the watershed.

A Engineer for active water management of the lake
watershed.

A Infrastructure Improvements
A Additional Outlet Evaluation
A Potential Sheet Flow Sites




Priority Actions

A Engineer for active water management of the lake
watershed.

A Infrastructure Improvements
A Additional Outlet Evaluation
A Potential Sheet Flow Sites




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:

| A Water quality
treatment

A Restoring the
natural hydrology

| A Reduction of water
' volume draining to
the lake
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Water Level =0.3ft (MSL)




Water Level = 0.1t (MSL)




Water Level = 0.5t (MSL)




Water Level =




Water Level = 0.%t (MSL)




Water Level = 1.1t (MSL)
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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




NC STATE |

Wi UNIVERSITY

April DLamb Dr. Jesse R. Fischer

M.S. student in Applied Ecology Assistant Professor in Applied Ecoloc
NSF Graduate Research Fellow



A Notto be confused witlGrass Carpvhich
eat living aquatic vegetation

A OrCrucian Carpvhich are essentially
goldfish that have been introduced into
systems

A OrSilver CarBighead Carpr other Asian
a0k NL¥ SKAOK ' NBE A Y

None of these fish are in LadWattamuskeet




How do Common Carp impact shallow lakes?

abundance) and bottorp
(phytoplankton levels) biological
processes

Turbidity and sediment resuspension

Nutrients
| Blue-Green Algae

! N
— Sportfish Biomass

Macrophytes

Benthic Invertebrates



The history of Common Carp in Lake Mattamuskeet

o -nnl. SHOOTWO nmn_c
MATTAMUSKEET
NATIONAL WILDLIFE REFUGE

COMMERCIAL CARP REMOVAL AT LAKE
MATTAMUSKEET, NORTH CAROLINA

Willie G. Cahoon?

U. 8. Fish and Wildlife Service, New Holland, North Carolina

Lake Mattamuskeet is famous as a
National Wildlife Refuge for a winter-
ing concentration of swans, Canada
geese and ducks. The 50,000-acre lake is
located in Hyde County, North Caro-
lina, seven miles north of Pamlico
Sound. Prior to 1915 the lake was an
open body of water with no obstructions
to mar the surface. The marsh was
limited to a narrow band of low flats
on the south shore. There was only one
small outlet canal draining this vast
area.

In 1915 the lake was purchased by a
stock company and the largest pumping
plant in the world, at that time, was
installed. The lake was drained and
approximately 20,000 acres were re-
claimed for farm lands. Except for
short periods, these lands were culti-
vated until the fall of 1932, when the
lake refilled after financial failure of the
drainage project.

On October 30, 1934 the Federal
Government purchased the lake as a
wintering ground for migratory water-
fowl. After the refuge was established
improvements were begun to manage
the area for the purpose desired. More
canals were constructed to secure drain-
age by gravity, not only for the purpose
of influencing plant life in the marsh,
but also to assist crop production on

! Appreciation is expressed to W. P. Baldwin,
TU. 8, Fish and Wildlife Service, for assistance
in the preparation of this article.

adjacent private farm lands. An earthen
causeway, with five bridges, constructed
in 1941-42, more or less divides the
lake in halves.

At present, levels are controlled by
gates on six canals draining into Pam-
lico Sound. The lake receives no creek or
river drainage, being fed by runoff and
agricultural drainage from the surround-
ing watershed. The open water consists
of approximately 30,000 acres, bordered
by 20,000 acres of marsh and upland.
It is the practice to lower the lake water
level during the growing season to expose
shorelines as early in the spring as
possible for proper growth of native
emergent waterfowl food-plants. The
number of waterfowl utilizing the area
has increased substantially as a result of
this drawdown.

Until 1949 the lake water was so
turbid that submerged aquatic plants
could not exist. Secchi disc visibility
in the lake proper was approximately six
inches in waters that averaged three
feet deep. The salt content of the open
lake for the past five years averaged
875 p.p.m. chlorides, or 2.59% sea
strength. After the first agricultural
drainage the fish population naturally
was reduced to a minimum; but, subse-
quent to the 1932 water rise, there
developed a tremendous population of
largemouth bass, crappie and white
perch, which provided excellent sport-
fishing. Since 1937 the lake fishery

312

41




Is removal an option?

A Common Carp removal has been showje =S
to increase water clarity and facilitate &= . N
the reeemergence of aquatic vegetation = '~'~_r

A.dzi A& GKAA I a2y 8 R

A If notenoughcarp are removed, the
may bounce back even stronger,

because Common Carp are excelle
at surviving and producing offspring

A A 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.
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Prototype carp fence (Oct 201'Z March 2018)

October 2017

A Constructed using galvanized steel cattle panels
A Panels attached using wire connectors and overlaid with chicken wire usiieg zip
A Left standing overwinter to test structural integrity of materials



Site selection
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Public notices

ATTENTION P Ccess

Portions gf the Rose Bay area are partially or fully restricted from public R E STR i CTE D

access until December 2020. These areas are part of an ongoing research
experiment evaluating the removal of invasive common carp and the

restoration of submerged aquatic vegetation (SAV) in conjunction with the , ReStorathI’l Slte

Lake Mattamuskeet Watershed Restoration Plan. We appreciate your
patience as we work to improve the health and integrity of ‘Boat access to this area is restricted
Lake Mattamuskeet. ACGESS to authorized persopnel only until
Please be aware and RESTRICTED December 2020. This area is part
respectful of the DO NOT T of an ongoing research experiment
C 0 DISTURB to evaluate the removal of invasive
following signage - i
‘ofowing s1gnag SAV Restoration Site common carp and aquatic
indicating restricted ] vegetation restoratlon
areas:

i = == NC STATE 7//&//
For more information on the project please call the Mattamuskeet NWR office or email adlamb@ncsu.edu % UNIVERSITY
. =

NWR offics or email adlamb@ncsu edu %

A Signs are posted at the Rose Bay Boat Ramp and the Osprey Nest Campground Boz

A Restricted 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?

A Simple markecapture to estimate population densit

A 200 fish captured from outside experimental bay

A Fish were marked via a caudal, or tail, fin clip

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

A Then given a 48 hour adjustment period before
recapture attempt



Density Estimate

A Three days

A Five electrofishing boats

A Seven WRC biologist from
five districts

A 15+ volunteers from NC
State, Mattamuskeet
NWR, andPocosirLakes
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