STUMP SOUND
WATERSHED
PROTECTION
PLAN

May 27, 2021

Jonathan Hinkle, PE
Jhinkle@]Idsi-inc.com




o U I LI N ' { * |dentify causes and sources of pollution
{ * Estimate load reductions expected

* Describe management measures and targeted
critical areas

¢ Estimate technical and financial assistance
needed

e Develop an information and education
component

- { e Develop a project schedule
' { * Describe interim, measurable milestones

v

¢ |dentify indicators to measure progress

North Carolina
Coastal Federation

. { * Develop a monitoring component LDSI |
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LISGS The Mational Map: Nafional Boundaries Dafaset, 3DEP Elevation Program, Geographic Names

" Information System, National Hydrography Dataset, National Land Cover Database, Mational Structures
1.5 Miles Dataset, and National Transportation Dataset; USGS Global Ecosystems; U.S. Census Bureau
TIGER/Line data; USFS Road Data; Natural Earth Data; U.S. Depariment of State Humanitarian
Information Unit; and NOAA Nafional Centers for Environmental Information, U_S. Coastal Relief Model.

Data refreshed May, 2020.
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WATERSHEDS

- Kings Creek

- Morris Landing
- Permuda

- Everett Bay

- Turkey Creek
- Goose Bay

- Rogers Bay
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KINGS
CREEK

otal Area 4,321.5 acres

55.35 acres

Developed,
Medium Intensity Deéveloped,
Developed, 1.05% High Intensity
Low Intensity 0.04%
3.63%
Developed, Open
Space
7.3%
Agriculture
17.49%

Forested
59.45%

Land Cover, 2011
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Developec.i, Medium Intensity
Low Intensity 0.23%
1.4%
Developed, Open
Space

4.62%

Agriculture
12.62%

otal Area 901.8 acres

3.23 acres

Developed, High
Intensity
0.0%

Forested
73.45%

Land Cover, 2011
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PERMUDA

otal Area 2,329.1 acres

82.02 acres
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TURKEY
CREEK

otal Area 5,920.2 acres

28.98 acres

Developed,

Developec.i, Medium Intensity Developed,
Low Intensity 0.06% High Intensity
1.86% ' 0.02%

Developed, Open
Space
3.21%
Agriculture
22.43%

Forested
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Land Cover, 2011
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Developed, Developed,

Medium Intensity High Intensity
Developed, 0.6% 0.08%
Low Intensity
5.52%

Developed, Open
Space
11.04%

Agriculture
1.51%

otal Area 1,859.9 acres

Forested
50.95%

27.65 acres .LDSI |

Land Cover, 2011
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ROGERS i | S ‘North Topsail Beach
In:enISi::; Developed, High : i v

Developed, Intensity

1.36%
Low Intensity ° 0.0%
10.93%

Developed, Open
Space
0.56%

Agriculture
0.0%

Forested
otal Area 714.3 acres 22 .95%

14.56 acres
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WATERSHED SOILS




SOIL
INFILTRATION

- >12in/hr
- Alpin

- Baymeade
- Duckston

- Kureb

- Leon

- Murville

. Onslow Very Low (0.0 - 0.01)
Low (0.01-0.1)

. Pits Moderately Low (0.1 - 1)

. Wando Moderately High (1 - 10)

High {10 - 100)

- Woodington

Very High (100 - 705)

Mot rated or I"I'Clt available
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Land Use 1970s

February 1979




Land Use 1980s

December 1989




Land Use 1990s

November 1999




Land Use 2000s_

- b

December 2009




Land Use 2010s

March 2018




MEASURING CHANGES IN LAND USE

POST-DEVELOPMENT

Figure 1-1. Surface runoff increases with intensifying land use (courtesy of the State of
Maryland’s StormwaterPrint).




MEASURING CHANGES IN LAND USE

Land Cover

(ex: forested, agriculture, residential,
commercial)

>100

Hydrologic Soil Group (A, B, C, D)

Infiltration CURVE NUMBER (CN)

capacity
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B-9 Area Closures as Percentage of Time
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Temporary closures are in addition to the permanent closures shown before.
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STORMWATER
PERMITS

@  STATE_Stormwater Permits
<  Minor
4 Major

«  NPDES Permits 2019
# NPDES_Stormwater Permits
+  Quffall_Locations
WATERSHED
Everett Bay
Goose Bay
Kings Creek
Morris Landing
Permuda
Rogers Bay
1.5 Miles

South Morris Landing
Turkey Creek
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Annual Precipitation Change LOOKI NG
g
; . 7 AHEAD
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Normals data released May 2021 by NOAA. Map courtesy of Cooperative Institute for
Satellite Earth System Studies.
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TIDAL PRISM MODEL

Virginia Creek and Turkey Creek Model Segmentation

Modeling and Assessment Branch of NC Division of Water Resources, April 2021
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NEXT STEPS

= Continue watershed
characterization

» Research local stormwater
ordinances

= |dentify stormwater “hot spots”

= Develop stormwater projects to
improve water quality

= Present findings

=  Finalize plan
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Potential Projects

Focus on cost-effective, easy to implement
strategies

o DBioswales

o Permeable pavement
o Bioretention cells

o Infiltration

= (Conservation Easements

= (Conversion to Nature Based Solutions of
Existing BMPs/SCMs

»  Stormwater Maintenance

= Encourage Existing/Historic Landuses

= MIMIC NATURAL HYDROLOGY

No rthC olin |
Coastal Federatlon




Project Types

£ INFLOW CONCRETE

LEVEL SPREADER

= Bioswales

Lk
STILLING

= |nfiltration Basin

= Bioretention

= Permeable Pavement
INFLOW STILLING BAY?
L0

W, VEX]

BACKUP UNDERSDR
OF STANDING WATER PROBLEMS

GRASS CHANNEL ™

I\1Ilt

FILTER DIAPHRAGM
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We want input

Hot Spot Locations

High Water Quality Areas
Poor Water Quality Areas
Willing Landowners

Data

Photos of water quality
impairments

Potential Iands for
conservation

Research and monitoring
needs
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Questions

Jonathan Hinkle, PE
jhinkle@ldsi-inc.com
910.663.4123 (O)
910.596.1003 (C)

O LDSI | S |
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