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Housekeeping

A Mics of attendees will be muted throughout the presentations

A Meeting will be recorded and made available for viewing on th
project webpage
A Use Q&A feature throughout the meeting

A Question and Comment period at end of meeting
A'aS awlAasS 1 FyRé FSIFadz2NB (2 NBI




Zoom Functionality
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Agenda Overview

6:30 p.m. Welcome

6:35 p.m. Watershed Restoration Plan Overview

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

7:00 p.m. Engineering Active Water Management

7:45 p.m. Using Undergraduate Engineers & Community Engage
8:20 p.m. Question& Comment Period

8:30p.m. Adjourn




learnnc.org

Welcome

Bill Rich, Hyde County Economic Development


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

LakeMattamuskeet
WatershedRestoration Plan

Michael Flynn, North Carolina Coastal Federation
...,


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

In 2017, a partnership was formed

North Carolina

Coastal Federation
Working Together for a Healthy Coast

to develop a watershed restoration plan




Plan Goals

Protect the way of life in Hyde County:

Maintain existing land uses and industries Iin the
watershed (residential, farming, fishing and tourism)
YR SYKIFYOS YR YIFAYUl A
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
FLILINBLINA F 0S YR Ay 0O2 YL
management objectives defined In its
Comprehensive Conservation Plan to establish and
maintain submerged aguatic 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 iImpaired waters.




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

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
A Chla, pH, and turbidity within federal and state guidelines



Priority Actions

A 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.

Perform hydrologic study of the watershed.

Design engineered plans for active water management
within the lake watershed

A Infrastructure Improvements

A Additional Outlet Evaluation

A Potential Sheet Flow Sites

o o



Implementing the Watershed Restoration Plan

A Pursuing funding to implement the PP
priority management actions has beey
the focus of partners over the past

year.
A Funding awarded from: \
A Clean Water Management Trust Fund UAKE MATTAMUSKEET
A N.C. General Assembly WATERSHED RESTORATION
PLAN

A National Science Foundation

NOVEMBER 30, 2018

North Carolina \

Coastal Federation
Working Together for a Healthy Coast
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North Carolina

Coastal Federation
Working Fagreiter for o Heoffry Comd

REQUEST FOR QUALIFICATIONS:

ENGINEERING ACTIVE WATER MANAGEMENT 'WITHIN THE LAKE MATTAMUSKEET WATERSHED

HYDE COUNTY, NORTH CARDLINA

bsued by the
NORTH CAROUINA COASTAL FEDERATION
In partnership with
HYDE COUNTY
and

EAST CARDLINA UNIVERSITY

APRIL 15, 2020

Geosyntec Consultants
and

Coastal Protection
Engineering (CPE)

selected as the
engineering firm
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Stakeholder Team

BillRich- Hyde Countyeconomic Development
DanielBrinn- Hyde County Water and Flood Control
Rebekah Martirg U.S. Fish and Wildlife Service
John Stantorr U.S. Fish and Wildlife Service
Kendall Smith U.S. Fish and Wildlife Service
Wendy Stantorg U.S. Fish and Wildlife Service
DougHowell- N.C. Wildlife Resources Commission

a A OK | S fCah@dnFarmYirg Community

WilsonDaughtryg MattamuskeetAssociation
Andrea Gibbg NC Cooperative Extension
Art Keeney Residential Community
Ben SimmonsFarming Community/Fairfield Drainage
Pat SimmonsHospitality Industry
J.W. SpencerHyde County Soil and Water Board
WIF YS& d&. 22 0o-ResidentitlZodudhinityd
Joey Ben Williamsimpoundments



MEMORANDUM OF UNDERSTANDING
Between
NORTH CAROLINA WILDLIFE RESOURCES COMMISSION
And
COUNTY OF HYDE, NORTH CAROLINA
And

U.S. DEPARTMENT OF THE INTERIOR
U.S. FISH AND WILDLIFE SERVICE

I Authority:

This Memorandum of Understanding (MOU) is entered into between the Department of
the Interior, U.S. Fish and Wildlife Service (hereinafter referred to as the Service), the
North Carolina Wildlife Resources Commission (hereinafter referred to as the
Commission), and the County of Hyde, North Carolina (hereinafter referred to as the
County) pursuant to the legal authorities vested to the agencies.

Specifically to the Service under the authority of the:

e National Wildlife Refuge System Administration Act of 1966, as amended by
the National Wildlife Refuge System Improvement Act of 1997. This Act
defines the National Wildlife Refuge System, establishes the responsibilities of
the Sccretary of the Interior for managing and protecting the System, and
establishes the legitimacy and appropriateness of the six priority public uses.

e Refuge Recreation Act of 1962 (16 U.S.C. § 460k et seq.). This Act allows the
use of refuges for recreation when such uses are compatible with the refuge’s
primary purposes and when sufficient funds are available to manage the uses.

® Fish and Wildlife Act of 1956 (16 U.S.C. 742 et seq.). This Act grants the
Secretary broad authority to, “take such steps as may be required for the
development, advancement, management, conservation, and protection of fish and
wildlife resources. ...” The statute specifically authorizes the acceptance of gifts
and the services of volunteers for programs and projects that benefit the mission
of the U.S. Fish and Wildlife Service. Further, the act specifically authorizes the
Secretary to enter into cooperative agreements for programs and projects to
benefit specific units of the National Wildlife Refuge System.

Specifically to the Commission under the authority of North Carolina§ 143-239 (1947)
which enables the Commission to enter into cooperative agreements:

... the Commission is hereby authorized and empowered to enter into cooperative
agreements pertaining to the management and development of the wildlife resources with
Sederal, State, and other agencies, or gover ! subdivisions.

Purpose

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

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 LakeMattamuskeet
Watershed Restoration Plan.




Review the Plan and Addendum

Restoring the Lake Mattamuskeet Watershed

Lake Mattamuskeet Watershed Restoration Plan

Lake Mattarmuskeet, the largest lake in Narth Caroling, is a vital part of Hyde County’s amazing natural

and cultural heritage. Coastal residents and wvisitors alke value this national treasure,

However, dedining water quality and elevated water levels are Lthreatening the future of 1hs natural
wonder. In 2017, Hyde County, N.C Wildile Resources Commission, and the ULS. Fsh and Wildlife Servce
formed & partnership and contracted the Coastal Federation Lo develop a watershed restoration plan.
This plan aims 1o address both poaor water guality within the Lake as well as chronic and pessstent
Mooding on the surrounding landscape.

The partners embarked on an 18-manth planning process that involved stakeholder and puliic
engagermnent, and an August 7, 2019 the Lake Mattamudskest Watershed Retoration Plan was offically
approved by the N.C. Department of Crwiranmental Quality. Sance then the pariners ransitioned from
developing the plan, 1o implementing the plan. in 2020, twee grants were awarded from state and

natianal funders ta advance the implementation of the Lake Mattamuskest Watershed Restaration Plan.
The goals of Lthe plan are Lo:

®  Protect the way ol life in Hyde County:
®  Actively manage the lake water bevel, and

®  Restore water quality and darity.

The grant awards alow the partners Lo advance several of Lhe pacrity management aclons for the
watershed. Throughout 2020 and 2021, the parinars will host a series of public meetings and seek input

on different impléementation ideas.

Upcoming Events
Next Pubthic Meeting - April 15, 2021

Register Here

Resources

© Lake Matlarmuskest Watershad Reatoration -
Plan

© Addendum

© Tunelne of changes Lo the Laks

A Agendas and Presentations

"

Bl
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© Meetng Agenda - Apr. 15, 2021
© Mesting Agenda - Aug. 26, 2020
© Mesting Prassntation - Aug. 26, 2020

O Meetng Recording - Aug. 26, 2020

North Carolina

Coastal Federation
. Working Together for a Healthy Coast

nccoast.orglakemattamuskeet




Subscribe for Updates/Submit Comments Online

Lake Mattamuskeet Watershed Restoration Plan Upcoming Events

Lake Mallarmuskest, the largest lake in Morth Caroling, is & vilal par of Hyde County's amagng rnatural Mexl Public Meeting - April 15, 2021

amnd eultural heritage. Coaslal residents and visilors alile valus Lhis national treasure. .
Regicler Here
Howewer, dedining water quality and elevated water levels are threatening the future of thes natural

wander. Irn 3017, Hyde Coumty, BUC Wildlile Resources Commisgion, and the LS. Feh and Wildlile Service

feamed a partnership and contracied the Coaslal Federation Lo develop a watershed resioration plan. Eesources
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The goals of Lhe plan are Lo
¢ © Meeting Agenda - Apr. 15, 2021
®  Protect the way of lile in Hyde County;

*  Aclively manage the lake water kevel, and O Meeting Agends - Aug. 26, 2000

*  Restore water quality and darity. 0 Meeting Presentation - Aug. 26, 2020

The: granl awards allow the panners Lo advance several of Lhe priority management acsons for Lhe 0 Meeting Recording - Aug. 26, 2020
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© Lake's Health Requires Ridding It of Carp:
ikl e, COaSLalreview. org/ 202001 Oflakes

health-requires-ridding-it-of-carp/

Click on the link below to receive D Lake Mattamuskeet Finalizes Restoration
meeting announcements and Plan:
ongoing updates regarding the Protect Water Ouali hitgs-fiwen. publicradioeastong/postlake
watershed restoration plan. D t}‘ riattamuskeet-lnalises restoration-plan
Vi cad proledt and restare water for 0 “Restoring Lake Mattamuskes! In North
R i N A Carping” — June 28, 2017, LS. Figh and Wikdle
{CLICK HERE TO SURSCRIBE FOR Service.
UPDATESSLIBMIT COMMENTS Support Clean Water
0 “Secres of Lake Matlamuskesl” — NC Science
Mo | LC-TV

North Carolina
Coastal Federation nccoast.orglakemattamuskeet

S Working Together for a Healthy Coast




Technical Working Group
Wendy Stanton, U.S. Fish and Wildlife Service

Doug Howell, N.C. Wildlife Resources Commission
...,


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

Lake Mattamuskeet
TechnicaWorking GroupUpdate

April 15,2021




.
Mattamuskeet National Wildlife

Refuge Purpose

IS to protect and conserve migratory birds and other
wildlife resources through the protection of wetlands

U5, DEPARTMENT OF THE INTERIOR
U.5. Fish and Wildlife Servies

)Y

NATIONAL
WILDLIFE

REFUGE
SYSTEM




The state of Lak®attamuskeethas shifted:
Water quality and clarity has declined (eutrophic), SAV
has disappeared, and cyanobacteria is abundant which
nega

Current state: Turbid waters dominated by Desired state: Heathy SAV community with clear
cyanobacteria lacking SAV water

*SAV is the indicator for water quality in Lake Mattamuskeet
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Harmful Algal Bloom Advisory

Cyanobacteria (bluegreen algae) can produce toxins that can cause serious iliness in animals and humans.

* Harmfulalgae may notbevisible, butit's presentin Lake Mattamuskeet.
* Avoid contact with water and wash skin immediately.
* Donat drink the water.
* Keep children and pets away fromthe water.
 Animals may die after drinking water or eating shoreline algae containingtoxins
Contactyour doctor if youor a family memberexperiencesudden or unexplainedillness.
Contactyour veterinarian if your pets experience sudden or unexplainedillness after
exposure to potentially harmful algae.
For moreinformation, visit the CDC website: wwwi.cdcgov/haby/oyanobadteria
If youhave questions, please call the refuge office at(252) 9264021

N © Y
Water warning S|gns are posted at
C [C1U(C
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I
SAV Conceptual Model

Light attenuation, toxicity, l . .
and biomass removal are Results from Dr. Michael Piehler,
Suzanne Thompson, Matthew

three general stressors »
which can be influenced by LIGHT Excess sediment input, Waters study:
other specific factors (from Suspended ATTENUATION or re-suspension from | — - Light available to submerged
Davis and Brinson 1980) Sediments . . . . - :
wind, erosion, benthic aquatic vegetation (SAV) in the lake

ight . .
‘ Reduced I is below the conventional thresholds
penetration
Eutrophi-
— Shoding by cation

foraging (Invasive

Common Carp —

for rooted plant growth.
phytoplankton

and periphyton

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

Excess N and P

Reproduction

-Algae are cdimited by both N and
P.

Submersed
Macrophyte
Community

Altered
Herbi- ; '
memhnllsm )
Storm
+ )
7

- Floods
Waves, .
Currents -
Waoterfowl '

BIOMASS
REMOVAL

Results from Anna
Alicea’s study — Based on
the herbicides analyzed,
little to no risk to aquatic
plants.

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

TOXICITY

Results from April Lamb’s
study on Carp exclosures/
SAV restoration showed
successful survival of wild
celery in exclosures.

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

o p——C



Monitoring parameters for water quality include:

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

Water depth Temperature (°C)
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 (°C) Salinity (ppt)
Secchi disk (water clarity) pH, DO

Continuous Tide gauge at Bell Island Pier (Pamlico Sound)
Water depth (ft) (

*Annual SAV surveys in the lake
Ground and aerial waterfowl surveys from November i March
Annual fish monitoring by NCWRC


https://fiman.nc.gov/

The decline of SAV at Ladattamuskeetis
concerning

A
oy

% SAV
coverage
100

70
40

0

2015 . 2016 ' 2017 ' 2018 ’
2019 ’

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

Mattamuskeet NWR Submerged Aquatic Vegetation - 2020

Chara spp.

35.56°N 1

35.54°N

35.52°N 1

35.5°N+

35.48°N

35.46°N 4

Total

35.56°N -

35.54°N+

35.52°N 4

35.5°N 4

35.48°N 4

35.46°N 1

76.3°W 76.25°W 76.2°W 76.15°W 76.1°W

No SAV in
deeper water

% SAV

cover
100

75
50
25



USFWS has been monitoring lake
levels since 2012

Lake Mattamuskeet Water Levels Lake Mattamuskeet Water Levels

M H“ , ..“‘ln | |
USGS Site Mo. . ] USGS Site No.
B 0208458302 T B3 0208450802
W 7 ES oxassesma O + ! +T FF B 0208458303

123 4 85 6 7 B 4@ 0 11 12 W13 2014 01 AME 2017 2048 MG 2020
Menth ‘fear

Waler Level, ft, NAVDER
_I. =
1 1
-
—
[ I ] —

Maximum monthly water level measured each month. Yellow lines= gage heights for hot spot flooding,
red lines = chronic flooding (as identified by local stakeholders)



USGEontinousWQ Stations:

Lake Mattamuskeet Specific Conductance
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These graphs show trends in mean maximum salinfipt) and specific conductance by month and annually for 2@13
2020. The red columns represent the east basin and the green represent the west basin of the lake.




USGS Continuous WQ Stations:

Lake Mattamuskeet pH

pH, standand units

Month

pH, standand units

==
1

7-

=]
1

Lake Mattamuskeet pH

20013

2014

LUSGS Site Mo,

ES 0208458302
ES 0208458303

e 2097 08 2040 2000

Year

2015

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:
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These graphs show trends in mean dissolved oxygen by month and annually for 20137 2020. Red
line is the threshold for waters NOT meeting state water quality standard of <4.
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USGS Continuous WQ Stations:

Lake Mattamuskeet Turbidity Lake Mattamuskeet Turbidity
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These graphs show trends in mean maximum turbidity by month and annually for 2013 7 2020.
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.
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Annual and monthly boxplots of core parameters. The green lines show state or EPA
standards for acceptable water quality.

West

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
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Water qua||ty gata suggests |a!e Has Eecome more eutropﬁlc since tHe 1980s an! puts

lake on 303d list for chl a, high pH and turbidity
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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 2fril 29, 2021
Contaminant analysis for human consumption
WSUNRBTFTAO RSONRA 3JIIFOSa G2
ECU Capstone project completed for hoist system.




Carp Removal: Progress Made

27, S 8 A g e,
s SR - b

TheNCWRC is scatter stockib@0,000 Bluegilnto the lake at carp spawning locations.
Bluegill hunt by sight and are voracious predators on carp eggs and larvaempgrogement in
water clarity will increase their ability to effectively remove cad€WRC Fishery Biologists
KevinDockendorf KatyPotokg Chris Smith, Fisheries Technician Bidgette, Wildlife
Officers Robert Wayne ardlexMcPhailandWatha State Fish Hatchery!




Carp Removal: NeSteps

A Complete all compliance processes (compatibility determinations, NEPAX étc
A Completeall contracting documentation

A Purchase carp exclusion barriers and nets

A Implement MUM carp removal during 2023




“Refuges resist the loss of land that is suitable for wildlife by preserving habitar or restoring where necessary, the
conditions that wild things need in order to live.” Rachel Carson (1947 refuge brochure: Mattamuskeet a National Wikdlife Refuge)

The carpremoval, in addition to reducing the nutrients and total suspended solids entering the tedassary
for SAV recovery, to restore Lakdattamuskeeand support local economies.







Geosyntec® == North Carolina
consultants DOASTAL & Coastal Federation

Working Together for a Healthy Coast
Geosyntec Consultants of NC, P.C, L 6 108 I /

learnnc.org

Engineerig Active Water Management

Alessa Braswell, PhD, PE, Geosyntec Consultants of NC, P.C.
Lindino Benedet, Coastal Protection Engineering of North Carolina, Inc.



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

Engineering Active Water Management Updates

AReview Study Goals and Objectives
AExisting Conditions Model

AWetland Siting and Capacity Analysis
AEngineering Alternatives Analysis
AConceptual Costs

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



Study Goals and Objectives

A Develop H&H model
A Calibrate to Hurricanes Matthew and Joaquin

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

A Evaluate engineered options to actively manage
ake levels during design storms

A Progress preferred alternative to permével
plans

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



