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Need for State of the Knowledge Report

SC Stormwater Pond Research Initiative (2006) recented
a synthesis of existing research
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SCDHEC-OCRM responsible for

stormwater management in SC’s
eight coastal counties

> 8,000 ponds in coastal SC

Ponds provide
 Flood control
e Sediment capture

Ponds are a “water treatment facility” not an amenit

- Close proximity to humans
- Documented poor water quality and discharge toivewewaters



e Disturb 1 acre(s) and
not within ¥2 mile
recelving water

OR

e Disturb < %2 acre and
within ¥2 mile of
receiving water



e Synthesize existing research

e |dentify continuing research
and information needs

 Outline potential
management implications




Audience: Non-technical (DHEC

staff, federal, state, and local managers,
and local stakeholders)

~40 SC studies reviewed

Report uses so far...

Bluffton (Jeff McNesby & Bob Klink)
*Report: fecal indicator bacteria models in
the southeastern US (NOAA CCEHBR)
*Report: LIDs in southeast (SCSGC/Oak
Terrace)

«Center for Watershed Protection/GA
Coastal Stormwater Supplement



e Water Quallty (Pond surface water is often poor)

— Nutrients, chlorophyll a, chemicals, pesticides, fecal coliform, DO

* High monthly mean DN (47%) and DP (100%) (DN > 0.37 mg/L and
DP > 0.036 mg/L (Lake Edmonds (Serrano, 2005))

* Low TN (71%) and TP (69%) in coastal ponds (n=112) (TN < 0.95
mg/L and TP < 0.09 mg/L) (Drescher et al., 2007)

 Signs of eutrophication in six ponds studied over five years on
Kiawah Island

— Used multiple chemical and biological parameters (Brock, 2007)



e Water Quallty (continued)

—  Chlorophyll a

2001 - PLOs found in SC (Lewitus and Holland, 2003)

2002 fish kill in Mt. Pleasant linked to Karlodinium micrum bloom (Kempton
et al., 2002)

SC Task Group on HABs and SCDHEC Emergency Response line
Persistent algal blooms on Kiawah Island (Brock, 2007)

High chl a (32%) in coastal ponds (n=112) (chl a > 40 ug/L) (Drescher et

al., 2007)

— Algal blooms, including HABS, in 80% of samples with chl a > 60 pg/L
(n=25)



e Water Quallty (continued)
— Fecal Coliform Bacteria (FCB)

High monthly mean FCB (5/15 mo.) (FCB > 200 CFU/100 mL)(Serrano,
2005)

— Pet waste source

High FCB (23%) in coastal ponds (n=112) (FCB > 400 CFU/100 mL)
(Drescher et al., 2007)

5000% higher 24 hrs. after rain (Messersmith, 2007)

High FCB 11% and 20% of samples at Sea Pines (FCB > 1600 CFU/100
mL) 1999 to 2005 bi-weekly samples (Skigen, 2005a; Skigen, 2005b)

Alligators are potential source to ponds (Johnston, pers. comm.)

Wildlife is major contributor and human sources related to land cover
(Porter et al., 2005)

Ponds work well except when heavy rain & ebbing tides (Porter et al.,
2005)

FCB higher after rain and FCB likely from wildlife (Siewicki et al., 2007)



e Water Quality (continued)

- Chemical Contaminants
Atrazine, chlorothalonil, and 2,4-D found in pond (Serrano, 2005)
* Higher, more frequent detection during summer months at Kiawah
Island (USES, 2006)
— 10 ponds sampled for 6 pesticides and herbicides every 6 wks.
 Ponds decreased pharmaceuticals (Cooper, 2007)

— Debris and trash



Pollutant Removal Efficiencies

* Removals: Nutrient(— 208% to 95%), FCB (— 477% to 99%), & TSS (— 79% to
91%) and terminal pond in a series had better pollutant removal than single
pond (Messersmith, 2007)

» Bacteria, nutrients, and chl a increases & decreases for 3 ponds in NC
(Mallin et al., 2002)

* Removal efficiencies were higher after retrofitting a pond with a forebay and
wetland (Libes and Bennett, 2003)

— Retrofitted Efficiencies: TSS (75 to 90%), FCB (80 to 98%), NO3 +
NO2 (42 to 96%), NH4 (62 to 95%), & PO4 (23 to 97%)



° Hyd rology (High water table and sandy soils)

» Groundwater potential source of nutrients to two ponds at Kiawah Island
(Bunker, 2004)

— Model developed that used a wetland to remove 92% NO; and 74%
NH,

» Research Needed

e Sediments

- Below background PAHSs found at Kiawah Island (Flemming, 2006)
— Potential indicator organism identified (M. leucophaeata)

» Ponds losing storage capacity over time (Messersmith, 2007)
— 36% loss for single pond and 15% loss for pond in series

« Pond sediment removal to restore storage capacity



o Modeling (High water table and sandy soils)

* 1) Nutrient and sediment removal focus 2) use runoff calculations on
the less intense, more frequently occurring rain events (Huda, 2007;
Messersmith, 2007); and 3) watershed-scale management that
encourages innovative technologies and/or LID practices (Messersmith,

2007)

» Better rainfall data needed

e Social Sciences

» > 15 residents willing to change land use practices to improve water

guality (Serrano, 2005)
« Alternative BMPs (ie., LIDs): 1) Need to determine short-term and long-

term effectiveness; 2) lack of research; 3) inability to meet regulatory
guidelines; and 4) permit difficulty (Martin, 2006)
 Research needed



Oak Terrace Preserve, N. Charleston (Vandiver, 2008)
 LID BMPs vs traditional curb and gutter

Bannockburn Plantation, Georgetown (Hitchcock and Williams, 2007)
 Are LIDs feasible?
e SCS-CN rainfall-runoff estimates in shallow water tables

Ground-truthing storm event and runoff models (SCS-CN), Turkey Creek
Watershed at USDA Forester Service Santee Experimental Forest (Amatya, La
Torre-Torres, and Callahan, 2007)

 Long term datasets

Potential public health risk of ponds, Beaufort & Charleston Co. (Porter, pers.
comm.)

Poor pond health (water quality, fish kills, and benthos) links to pond morphology
and water quality, Kiawah Island (Kelley, pers. comm.)

Contamination of coastal pond sediments (Weinstein and Crawford, 2007)
« Potential risk to wildlife and human health



Continue stormwater system inspections

Encourage innovative stormwater management (iLBs,
buffers, and other BMPS)

Examine data gaps/obstacles for alternative BMPS ace preserve, vandiver
— Science

— Management/Permitting

— Development

— Public perception

Public education
— Not natural lakes, but to collect stormwater
— Where can locals go for help?



We appreciate the generous support of the followdgiduals:

* Melissa Rada, SCDHEC-OCRM

« Janice Flory, Univ. of GA

e Drew Zurow, GA DNR)

« Jeannie Butler, GA DNR

e Gloria Putnam, NC Sea Grant

« Patricia Hughes, NC Div. of Water Quality
 Debra Hernandez, Hernandez & Company, LLC.

« Dr. Dan Hitchcock,Belle W. Baruch Institute of Cah$cology
and Forest Science and Clemson University

e Dr. John Weinstein, The Citadel

and many others who shared their insights and tes$is editing this report.



Questions.....

Sadie Drescher &
Mark Messersmith

Science and Policy Division
SCDHEC-OCRM
dreschsr@dhec.sc.gov
messermj@dhec.sc.gov

http://www.scdhec.net/environment/ocrm/
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—, >
Golf course in M. Beach to
Spill way over rip rap to

Intercoastal Waterway



