Stormwater and Impervious Surfaces

NATURALLY KIAWAHg

Lee Bundrick
Ecological Health & Conservation Coordinator
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Overview

 Natural vs. Developed Conditions
* Impervious surface data
* Water Quality

* Pervious surfaces primer / analysis
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Impervious surfaces prevent stormwater from infiltrating into underlying soils

* Buildings * Parking lots
* Roads * Tennis courts
* Driveways * Pooldecks...

* Multi-use Pathways

+ Stormwater runoff volume (flooding) B Surficial groundwater recharge

+ Pollutant & suspended solids transport
B  Water quality conditions

+ Downstream geomorphic changes

_ B  Biodiversity & Ecosystem Integrity
+ Saltwater Intrusion



Upland Impervious Land Cover

Regional Upland Areas NOAA CCAP Landcover (2021)

Charleston (18) + Hilton Head + Pawleys Island 1-meter impervious layer
Excluded areas within the National Wetlands Inventory Coastal South Carolina
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Upland Impervious Land Cover

Region Impervious Coverage Region Impervious Coverage
(NOAA CCAP) (NOAA CCAP)

Wadmalaw Island 1.91% Folly Beach 19.86%
Dewees Island 2.64% Hilton Head Island 20.92%
Johns Island (South) 3.30% James Island 23.30%
Johns Island (North) 5.46% Sullivans Island 28.40%
Johns Island (Central) 11.52% West Ashley 28.84%
Daniel Island 13.96% Edisto Beach 30.63%
Kiawah Island (unadjusted) 15.31% Isle of Palms 32.04%
Seabrook Island 15.83% Mount Pleasant West 33.91%
Mount Pleasant East 18.87% North Charleston 36.73%
Pawleys Island 19.66% Downtown Charleston 56.45%

Note: Does notinclude all impervious surfaces due to canopy interference and data availability. Surfaces
such driveways, pathways, and portions of roads/parking lots are typically not included






Impervious Surface Mapping
[_1 Roads and Parking
1 Buildings
[ Driveways
1 Multi-Use Pathways
[_1 Other surfaces
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Impervious Surface Layers

Pond layers

SCDES Structure Layers
USDA NAIP (2023)
LiDAR (2022)

Digital Elevation Models (2022)

UVVR (2021)




Impervious Surface Summary

Kiawah Island

Surface Type Acreage
3725 _w (% upland total)
Total upland acres

Buildings 39545 262.32 (39.2%)
669 ,
Acres of impervious cover Driveways 2696 112.13 (16.8%)

Roads & Parkin - 241.94 (36.2%
18% g ( )
Impervious Cover Multi-use pathways - 43.08 (6.4%)
354.07 Other 58 9.77 (1.4%)

Acres transportation related

Total 669.24



Impervious Surface
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- Water Quallty Stormwater runoff

4

Pollutant & suspended solid transport

Litter & Debris
Petroleum Products (Oil, grease, PAHSs)
Heavy metals (Pb, Cu, Cd, Zn...) ]
Polybrominated diphenyl ethers (PBDES) Microbial contamination
Polychlorinated biphenyls (PCBs) | X .
Suspended Solids (Turbidity) * - - Reduction in ecosystem function
Fecal Coliforms
Reduced dissolved oxygen levels
Fertilizers — nitrogen and phosphorus
Pesticides wmer e {
Contaminants of emerging concern (CECs)
Microplastics
Among others...

Downstream water quality impairments

Negative impacts to biodiversity




Ecosystem Impact Thresholds

SC D N R/N OAA (Holland et al., 2005; Sanger et al., 2015; Parker et al., 2023)

* Adverse physical and chemical changes exceeding 10-20% impervious cover
* Significant changes exceeding 20-30% impervious cover

» Measurable increases in PAHSs, trace metals, PBDEs.
Kiawah Island =17.97% Impervious*




Water Quality Monitoring - Regulatory

SCDES Shellfish Management Area 11 (2023)

* Each station with >30 samples over 36 months (SRS strategy)
* Annual water quality oscillations are primarily rainfall-induced

Existing Water Quality Impairments
* Fecal Coliforms (primary) & turbidity
* Restrictions — several stations exceeding Fcoli geometric mean MPN = 14

* Bacteriological water quality directly affected by non-point source
pollution associated with development
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Water Quality Testing Sites
Prohibited Harvesting

Restricted Harvesting

Approved Harvesting
Recent Shellfish Bed Closures (2023)




Restricted harvest
(beginning 2022)

As of September 18, 2024

Shellfish Conditions (SCDNR/SCDHEC

A Water Quality Testing Sites
I

Prohibited Harvesting
Restricted Harvesting

Approved Harvesting




Nature Based Solutions Manual for Kiawah Island

Marsh protection and stormwater mitigation

Detailed information on ~13 practices

* Site Selection ® Installation
®* Preparation ®* Maintenance
®* Materials ®* Monitoring

Accessible with enough technical detail

Provides “blueprints” for ideas




Pervious Surfaces

Allows for the penetration of stormwater runoff through the surface and into the underlying soils

Reduces runoff volume and downstream water quality impairments

Pervious Concrete Pervious Pervious :
Interlocking Pavers Asphalt Concrete Grass Geogrid




Pervious Surface Testing

Kiawah Island and Surrounds

ASTM C1701 Infiltrometer Testing
 Three (3) tests at each site
 Each test with aninitial pour (1 gal) and second pour (2-3 gal) ' ¥ \
* Inches per hour calculated based on time to fully drain = 5 ; N

Type First Pour Second Pour Average
(in/hr) (in/hr) (in/hr)

Sandcastle Paver 127.0 149.3 138.8
See Table 3

Oceanwoods Paver 6.6 - 6.6

Cassique Pervious Concrete 59.0 75.5 70.4

Saltmeadow Pea Gravel 1189.7 1092.1 1106.5

Indigo Park Pervious Concrete 47.6 39.9 41.3

Infiltration at surface exceeds typical rainfall event




Soil Infiltration Rate

Soil Types on Kiawah Island
[ Wando (A)
I Kiawah (A/D)
I Dawhoo/Rutlege  (A/D)
Bl Seabrook Series (B)
[ Crevasse-Dawhoo (A orA/D)

Minimum Infiltration
Rate (in/hr)

Hydrologic Soil Group

0.3-0.45

High infiltration rates. Deep, well
drained sands and gravels

0.15-0.30

Moderate infiltration rates. Moderately
deep, moderately well drained soils
with moderately coarse textures (silt,
silt loam)

0.05-0.15

Slow infiltration rates. Soils with layers,
or soils with moderately fine textures
(clay loams)

0.00 -0.05

Very slow infiltration rates. Clayey
soils, high water table, or shallow
impervious layer




Pervious Surface Anatomy

Particles trapped
by geotextile
layers

\

Bottom layers

act as a reservoir
for stormwater
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Porous Concrete

Concrete Pavers
(with bedding coarse)

Permeable Surface Material

Open-graded Base Coarse

Depths dependenton
load bearing capacity

Open-graded Subbase Reservoir
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Native Uncompacted Soil (Subgrade)



Stormwater Treatment Trains

* Incorporate multiple practices to mitigate issues with stormwater runoff

Rain barrels >>> Pervious surfaces >>> Rain Gardens >>> Vegetated Buffers

i
Downspout N .
Rain Barrels “.a'Zf::ﬁ::,:f:f:fmﬁl:ff::: : Porous Asphalt Porous Concrete Concrete Pavers R ’
as adjacent building Rain Barrels hidden (with bedding coarse) A B

+ Examplein Kiawah Gray from view

Vegetated Buffer
Air Release (no mow)

Diverter

\ 4 XA 0 . > Permeable Surface Material Impervious Surface

Shallow Ponding Area
(12" max depth from surface)

- Berm

+ Maximum water level
* Top of overflow drain pipe

Open-graded Choker Coarse

Open-graded Base Coarse
2" PVC Connections

Overflow Drain « Evenly fill and drain connected barrels

R R e RO R R R R

€ — Overflow Catch Basin
For excess water * Connection to central spigot and flush
valve
Open-graded Subbase Reservoir
Water Storage Elevation — — — — [ -
se diverted | e /ater Storage Elevation
v
| Cross-section
REAR VIEW FRONT VIEW _— [ GRisteine Vabe
Structural posts at s Perforated Pipe
FROM BUILDING appropriate depth in soils TOWARDS BUILDING Native Uncompacted Soil (Subgrade) Includes 90° bend to create internal
water storage zone
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Salt Shrub Thicket Buffer

Lwe'nfh:)givbl)'s"'f-m'ﬂﬂ"dr t Low Salt Shrub Buffer

i ClC Tees, r of highly salt-tolerant

. A Ox-Eye Daisy

g p Natural shrub layer found in
s Lk e tolerant grasses and iti Black
2 © . groundcover perennials f i Spartina cord,
. with existing shrubs shrub thickets the upper elevations of tidal Annual grasses generally

Littoral Shelf wetlands found throughout most of
Shallow open water pond the tidal salt marsh
‘edge with wetland perennials

and grasses




Summary

Kiawah Island contains 18% impervious cover

* Below regional median
* Water quality impacts

Approaching next threshold for ecological impacts
* +70 acrestoreach 20% impervious cover

Consideration for pervious surfaces

» Efficacy dependent on subsurface design
* Part of a stormwater “treatment train” that involves other practices
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