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• Mics of attendees will be muted throughout the presentations

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

• Use Q&A feature throughout the meeting

• Question and Comment period at end of meeting

• Use “Raise Hand” feature to request you mic be unmuted

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.



6:00 p.m. Welcome

6:05 p.m.   Watershed Restoration Plan Overview

6:10 p.m. Updates from Technical Working Group

6:20 p.m. Agricultural Cost Share Programs

6:30 p.m. Engineering Active Water Management

7:15 p.m. Question & Comment Period

7:30 p.m. Adjourn

Agenda Overview



Welcome
Bill Rich, Hyde County Economic Development

learnnc.org

https://arcg.is/0PbCKn


Lake Mattamuskeet
Watershed Restoration Plan

Michael Flynn, North Carolina Coastal Federation

learnnc.org

https://arcg.is/0PbCKn


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) 
and enhance and maintain the health of the lake’s 
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 
appropriate and in compliance with the Refuge’s 
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

• Less frequent flooding of residential property

• Fewer septic system failures & adequate drainage of croplands

2. Clear and mesotrophic water (moderate nutrient levels)

• 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

• Chl-a, pH, and turbidity within federal and state guidelines 



Priority Actions

• 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

▪ Infrastructure Improvements

▪ Additional Outlet Evaluation

▪ Potential Sheet Flow Sites



Implementing the Watershed Restoration Plan

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

• Funding awarded from:

• Clean Water Management Trust Fund

• N.C. General Assembly

• 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 – U.S. Fish and Wildlife Service

John Stanton – U.S. Fish and Wildlife Service

Kendall Smith - U.S. Fish and Wildlife Service

Wendy Stanton – U.S. Fish and Wildlife Service

Doug Howell - N.C. Wildlife Resources Commission

Michael “Slim” Cahoon - Farming Community

Wilson Daughtry – Mattamuskeet Association

Andrea Gibbs – NC 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

James “Booboo” Topping - 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

learnnc.org

https://arcg.is/0PbCKn


Updates for Carp Removal Project

Communication & Outreach:

• Compliance documentation has been completed (compatibility 
determinations, NEPA including 30 day public review, etc…)

• Information bulletin about the Carp Removal Project has been 
published by local newspapers on August 30, 2021.

• The Coastal Review will be publishing an additional article their 
next issue. 



Updates for Carp Removal Project

Congressional Support:

• Congressman Dr. Murphy supports the project.



Updates for Carp Removal Project

• Local signage



Updates for Carp Removal Project

Carp barriers are working at the tide gates!

Video credit NCWRC Fisheries Biologist Kevin Dockendorf



Updates for Carp Removal Project

Carp barriers are working at the tide gates!

Video Credit NCWRC 

Officer Robert Wayne



Updates for Carp Removal Project

Challenges:  Debris buildup in front of carp barriers.

Carp barriers cut in half are easier to lift to flush debris

Boom across canal helps direct debris for easier 

removal.



Updates for Carp Removal Project

Two new ECU Capstone Student Projects started in August.

1) Carp Deterrent Team:   Senior Engineering Students: 

Travis Autry, Jackson Gardner, Hamza Omar Bhatti, Kenneth Blais,  under Professor Dr. Sunhan Kim

2) Biosecurity Barrier Team:  Senior Engineering Students:  Tawana Warren, Kelcie Bennett, Nick 

Baldwin, Mohanned Issa Alzghbi, Tyler McRae House, under Professor Dr. Jeff Foeller



Updates for Carp Removal Project

Upcoming Team Actions:

Begin contacting local commercial fisherman for assistance with designing 

pound nets and other nets to use in the lake. 

Considering a carp market analysis to identify markets locally and nationally

Retrofit additional carp barriers (cut in half) to enhance debris removal. 



Many thanks to all our 

partners and collaborators



Agricultural Cost Share Programs
Cruise Gibbs, Hyde Soil & Water Conservation District

learnnc.org

https://arcg.is/0PbCKn


2021-2022 FISCAL YEAR FUNDS

• Agriculture Cost Share Program (ACSP) - $34,535

• Agriculture Water Resources Assistance Program (AgWRAP) - $7,500

• Impaired & Impacted (II) - $7,348



PRECISION NUTRIENT MANAGEMENT

• 3 yr contract

• 100% - $16.47/ac

• 250 acre cap

• Goals

• Water quality 

• Nitrogen

• Phosphorus

• Lime

• Other nutrients 







WATER CONTROL STRUCTURES

• 10 YR O&M

• 75% or 90%

• Dependent on design/specs

• Goals 

• Water management 

• Direction

• Tide

• Flow

• Nitrogen 

• Phosphorus 

• Salt water intrusion







COVER CROP

• Annual or 3 yr contract

• 75% - $38/ac       90% - $45/ac

• 150 acre cap

• Goals

• Rain infiltration

• Soil health & organic matter

• Wind & water erosion

• Nitrogen

• Phosphorus 

• Other nutrients

• Water quality 







LAND SMOOTHING

• 5 YR O&M

• 75% - $205.88/ac     90% - $247.05/ac

• 40 acre cap

• Goals

• Water quality

• Reduced nutrient loss

• Reduced concentrated flow of water

• Improved infiltration 











FILTER STRIPS

• 10 YR O&M

• 75% or 90%

• Dependent on design/specs

• 2 acre cap using only II funding

• Goals

• Water quality

• Sediment deposits

• Nitrogen

• Phosphorus

• Other Nutrients













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

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

• Review study goals and objectives

• Review selected alternative
‒ Gravity-drained canals to drainage districts

• Preliminary Engineering Design
‒ Permit-level Plans

‒ Environmental Impact Analysis

‒ Active Water Management Plan

• Additional Bathymetric Surveys

• Next Steps



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

Study Goals and Objectives

• Develop H&H model 

• Calibrate to Hurricanes Matthew and Joaquin

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

• Evaluate engineered options to actively manage lake levels 
during 10-year design storms

• Evaluate two alternatives for all design storms under existing 
and future sea level rise

• Progress one preferred alternative to permit-level plans



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

Selected Alternative: Gravity-Drained Canals to 
Drainage Districts

• Improve Jarvis Canal to 
Mattamuskeet Association

• Improve Burus Canal and 
Swindells Canal (adjacent to 
Oyster Nest Campground) to 
Fairfield District #7

• Draw down lake using adjustable 
water control structure 

• Upgrade pump capacity at 
drainage districts to handle 
additional volume



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

• Permit-level Plans

‒ General (2 sheets)

‒ Site Plan (1 sheet)

‒ Civil (7 sheets)

‒ Process (4 sheets)

‒ Mechanical (2 sheets)

• Preliminary Ecological Impact Analysis

• Preliminary Water Management Plan

Preliminary Engineering Design



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

Preliminary Engineering Design: Permit Level Plans



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

•

•

Preliminary Engineering Design: Permit Level Plans

Grading plan and location of water 

control structure and culverts (as 

needed)

Dimensions of water control 

structures, channel cross-sections, 

and other details

Approximate pump station siting

Process & instrumentation design

Typical section view and installation 

options



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

Preliminary Engineering Design: Site Plan

Jarvis Canal 
Pump Station

Jarvis Canal 
Improvements

Jarvis Canal 
Water Control 

Structure at 
North Lake 

Road

Swindells
Canal 

Improvement
s

Swindells
Canal Water 

Control 
Structure at 

Piney Woods 
Road

Swindells
Canal Pump 

Station

Burus Canal 
Pump Station

Burus Canal Water 
Control Structure 

at North Lake 
Road

• Canal Improvements

‒ Burus Canal: ~ 3,500 LF

▪ Culvert crossing at Piney 
Woods Road

‒ Jarvis Canal: ~ 13,000 LF 

▪ Culvert crossing at Logging 
Road

‒ Swindells Canal: ~800 LF

• Water Control Structures

‒ Series of adjustable weir 
gates, width based on 
canal

• Pump Stations

‒ Three (3) 48” axial flow 
pumps at each pump 
station

Jarvis Canal 
Culvert Crossing 
at Logging Road

Burus Canal Culvert 
Crossing at Piney 

Woods Road

Burus Canal 
Improvements



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

Preliminary Engineering Design: Canals

Improved

Canal

Bottom 

Width (ft)

Side 

Slopes 

(H:V)

Depth 

(ft)

U/S 

Invert 

Elevation 

(ft, 

gauge)

D/S 

Invert 

Elevation 

(ft, 

gauge)
Jarvis Canal 50 1:1 Varies 0 -4.0

Burus Canal 40 1:1 Varies 0 -3.7

Swindells

Canal
30 1:1 Varies 0 -2.5

Swindells
Canal

Burus
Canal

Jarvis 
Canal

Swindells Canal Water 
Control Structure at Piney 

Woods Road

Burus Canal Water 
Control Structure at 

N. Lake Road

Jarvis Canal Water 
Control Structure at 

N. Lake Road

Burus Canal Culvert 
Crossing at 

Piney Woods Road
(3) – 6’ x 3’ Box 

Culverts

Jarvis Canal Culvert Crossing 
at Logging Road

(3) – 6’ x 3’ Box Culverts



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

• Adjustable Weir Gate 
Design and Operating 
Considerations

‒ Conveyance capacity 
of receiving canal 
(250,000 gpm+)

‒ Pump capacity of 
downstream pump 
stations (150,000 
gpm – 180,000 gpm if 
all three pumps 
operating)

Preliminary Engineering Design: Water Control Structures



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

Preliminary Engineering Design: Water Control Structures

Improved Canal

Starting Water Level: 2.5 ft gauge (approx. 2-year storm 

peak)

Starting Water Level: 3.5 ft gauge (approx. 50-year storm 

peak)

Total Weir Width 

(ft)

Maximum Weir 

Head

(ft)

Maximum 

Flowrate

(gpm)

Total Weir Width 

(ft)

Maximum Weir 

Head

(ft)

Maximum 

Flowrate

(gpm)

Burus Canal 20 2.5 105,000 20 3.5 180,000

Jarvis Canal 30 2.5 160,000 30 2.7 180,000

Swindells Canal 15 2.5 80,000 15 3.5 130,000

Approx. 20 days to drawdown 0.5 ft Approx. 12 days to drawdown 0.5 ft



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

• Pump Station Siting

‒ All locations can be either powered by diesel generators or three-phase power (with power 
line extension ranging from 0.75 miles to 2.75 miles)

‒ Discharge locations could utilize surrounding land for sheet flow application

Preliminary Engineering Design: Pump Stations

Discharge to 
WRP land 

then Refuge 
land

Discharge to 
Mill Ditch or 

Simmons and 
Williams 

properties

Discharge to 
Gull Rock 

Game Land 
Carter Tract



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

• Example Piping and Instrumentation Design (P&ID)

Preliminary Engineering Design: Pump Stations



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

Preliminary Engineering Design: Ecological Impact Analysis
• Narrative of project, including need for project and new service provided 

to project

• Location Map

• Summary of alternatives screening rationale

• Summary of anticipated permits (e.g., Section 404 Individual Permit, 
CAMA Major Permit)

• Review of publicly available data sets

• Summary of changes to environmental features: water volumes, rates, 
and salinity 

RESULT: An opinion of potential adverse impacts and 
known informational gaps. 



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

Preliminary Engineering Design: Active Water 
Management Plan

• Narrative of conceptual design

‒ Summary of components of design (grading, water control 
structures, pump sizing, etc.)

‒ Brief description of construction methods

• Engineer’s Opinion of Probable Cost 

‒ Class 5 Capital Construction costs

‒ Annual operation costs



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

Preliminary Engineering Design: Opinion of Probable 
Capital Costs (AACE Class 5 Estimate) and Annual 
Operation Costs

Category Cost

Total Capital Costs with 30% Contingency $5,740,000 - $10,950,000

Annual Operation Costs (1,000 to 1,750 of 

annual operation hours)
$475,000 - $675,000



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

Preliminary Engineering Design: Annual Operation 
Costs

Potential Annual 
Operating Budget

$/acre

Average Single 
Pump 

Operational 
Capacity

(gpm)

Average 
Number of 

Pumps 
Operating

Average 
Total Pump 
Operational 

Capacity
(gpm)

Time to Draw 
Down 

Volume 
Discharged 

to Lower 
Lake Level 

0.5 ft 
(days)

Operational 
Hours

(hours)

Annual 
Drawdown 

Volume
(acre-ft)

$475,000 $25 30,000 6 180,000 28 1,000 33,000

$575,000 $30 40,000 6 240,000 21 1,350 60,000

$675,000 $35 60,000 6 360,000 14 1,750 120,000

Assumptions: 48-inch axial flow pumps (maximum capacity of 60,000 gpm @ 250 hp each). Assumed to be fueled by diesel 

generators running at full load. Annual costs include fuel consumption at specified hours of operation/year + 5% of capital 

pump/generator/water control structure costs on an annual basis for maintenance + 5% contingency for replacement costs every 20 

years. 



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

Additional Topo/Bathy Surveys
• Proposal to collect additional topographic and bathymetric surveys, beginning with Outfall Canal 

with combo of RTK GPS and rod & level methods

• Refine DEM and model grid along canals & refine estimated quantities of volume for removal to 
return to original design dimension

• Cross sections at approximately 1,000 – 2,000 ft intervals (exploring options for reducing span 
between cross sections



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

• Finalize plans, EIA, and design narrative

• Potentially collect additional bathymetric data to improve 
cost estimates for sediment removal in existing outlet 
canals, pending funding

• Finalization of service district boundary, potentially with 
additional bathymetric data

Next Steps



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

• Some schedule delays due to evolving scope to 
improve analysis (additional alternatives analysis, 
costs analyses) and processes for approval and 
decision-making on next steps (Hyde BOC meetings, 
etc.)

Schedule Update

Started project in June 

2020

Submit draft of 

Ecological Impact 

Analysis in early to mid 

October

Submit narrative and  

final permit-level plans, 

and service district 

boundary in late 

October 2021

Delivered H&H report, 

Wetland Siting, and 

Conceptual Costs in 

June 2021

September October November December

Draft of Plans 

submitted September 

14, 2021

Received approval at 

Hyde County BOC (6/21)

Additional 

topo/bathy data 

collection and 

model and cost 

estimate 

refinement?

This meeting (9/27)



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

Questions?
abraswell@geosyntec.com

learnnc.org

https://arcg.is/0PbCKn


Question and Comment Period

learnnc.org

https://arcg.is/0PbCKn


Zoom Functionality

Please use the Q&A 

function to type questions 

or comments



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.

Mute/Unmute



Question and Comment Period

learnnc.org

https://arcg.is/0PbCKn


Thank you for attending!

learnnc.org

https://arcg.is/0PbCKn

