Sediment Contamination in Coastal
Stormwater Detention Ponds

®

o’ A ,.,rtrr% TOfE Olog / . W

Tt =1Citad el



Stormwater Detention Ponds

e« Common BMP

— enhance aesthetics and
property values, open space

* Protect natural receiving
waters
— flood control structures
— settling basins

 Trap suspended sediment

— sediment from pond
watershed




Map depicting land cover in typical single residential pond,
Daniel Island, SC

D DCrainage Basins

Land Use Type
[ drivewaysisidewalks
|:| lands capsd

- pond

B e e

- structurs MET_EPS S

Messersmith, 2007



Designed bathymetry of single residential pond by Thomas
and Hutton Engineering (permitted 1999)
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Measured pond bathymetry of single residential pond (2006)
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Consequences of Sedimentation

SRP: Designed Bathymetry o .
36% decrease in

storage capacity
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Consequences of Sedimentation

Reduction in efficiency

Chemical contaminants bound
to sediment

Periodic sediment removal
recommended

No state requirement of testing
for chemical or biological
sediment contaminants

On-site disposal of excavated
sediments may pose risks to
humans

Sediment remaining in situ may
pose risks to wildlife




Critical Questions
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- How contaminated are
bottom sediments in
typical coastal
stormwater ponds?

| .

“ | . Do these contaminant
levels have the
potential to pose
ecological and human
health risks?




Stormwater Pond Sediment Project -
Methodology

« Sampled 18 Ponds
—June 2007

— Classified based on
land use

* Analyzed Sediments
— PAHs
— Metals
— Pesticides
— PBDEs
— Fecal Coliforms




Stormwater Ponds

Reference Residential-HD
Willow Swamp Road (FMNF) (R1) Sable Palm Apts. (7)
Dill Plantation (R2) Cantebury (44)
Golf Course Commercial
Indigo Run (80) Wal-Mart, J.1. (70)
Arrow Head C.C. (62) Tanger Outlets, Bluffton (48)
Traditions G.C. (57) M.B. Chevrolet (26)
Residential-LD Riverland Woods (68)
Daniel Island (89) Toys R Us, M.B. (83)
Pawleys Place (31) NASCAR Speed Track (87)

Whitehall Plantation (109)
Ashton Glenn (24)
Ricefields (38)
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Polycyclic Aromatic Hydrocarbons (PAHS)

Naphthalene Acenaphthylene Acenaphthene Fluorene
Phenanthrene Anthracene Fluoranthene Pyrene
Benzo(a)anthracene Chrysene Benzo(b)fluoranthene Benzo(k)fluoranthene

Benzo(a)pyrene Dibenz(a,h)anthracene Benzo(g,h,i)perylene Indeno(1,2,3-cd)pyrene
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Netals

—Al, Cd, Cr, Cu, Fe, Pb, Zn

Cantebury Apartments; Myrtle Beach, SC
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K Chlaryrlfos was, the most corﬁmoniy :
~detected pesticide

... — widely used on golf courses
ik ——Vbﬁ'ﬁ@d from residential use in 2001 1

o Infreqnently detected pesticides mcluded
chlordane, DDD/DDE, endosulfan, and
dichlorvos k
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'As_m‘on Glenn Subdivision, Surfside Beach, SC
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Sediment Fecal Coliform
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.rCommercial ponds had higher levels
« of PAH, Cu, and Zn than various

.}r}

other land use classes
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Screening Assessments

« Ecological

— Consensus-Based Sediment Quality
Guidelines (CB-SQC) (MacDonald et al.,
2000)

o Human Health

— Reglonal Screening Levels (PRG) (USEPA
2009)

In situ vs. ex situ contact with sediments

Cantebury Apartments, Myrtle Beach, SC
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CB-SQG - Anthracene

Normalized Anthracene (ng/g dry weight)
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CB-SQG - Fluoranthene
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CB-SQG - Summary
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Copper
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Cu (mg/kg dry weight)

Copper
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I Indicates the use of copper products for weed control
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Results — Ecological Screening

Assessment

PAHs are ‘a’contamlnant of concern

"+~ Commercial pond sediments exceeded the
TEC values for most individual analytes

Benthic organisms have a low/moderate risk
ofiadyverse effects resulting fromiin situ
exposure to PAHS in commercial pond
sediments

— Risk is higher.in|Pond 87

Copper: is alsoa contaminant of concern

NASCAR Cafe, Myrtle Beach, SC
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Anthracene (ng/g dry weight)
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RSL — Benzo[a]anthracene g
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RSL Exceedances (%)
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Eellsults Human Health ‘i'ﬂ

-~ Screening-Assessment.

-+ PAHs are a contaminant of human: health
concern in several.commercial ponds

— Sediments exceeded RSL values for several
carcinogenic PAHS

— Excavated sediment:would not: meet
guidelines for.on-site disposal in'several
states

~Toys R Us, Myrtlé Beach, SC



— Ewdencé‘suggests that sedlment PAH Ievels

ﬂ:-.'.

* " Increase with age

y wEreguency of sediment excavaflon
— Pemyllc excavation is not occurrlng as

recommended
 Coal tar-based sealcoats

R’A'éhion Glenn Subdivision, Surfside Beach, SC -




Particles of sealcoat wear away over
contaminating nearby waterbodles

- Banned in several cities and Washlngton
state '

' | BB&T, Parking|Lot, Boone,NC:



Studies: Health risk from toxic pavement
sealant greater than previously believed

http://openchannel.msnbc.msn.com



Evid nce of Recent Sealcoat Use

\ SGARWyrtIe Beach, SC

Toys 'R Us, -Myrtle Beach, SC RicefieldsyFawleyisilsiand; SC
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ntaminantjof concern:
-|co mercial ponds |

». Benthic organisms — low/moderate
risk in situ

* Humans — mcreased Cdncer risk ex situ

 Periodic excavatlon and restrictions on
the use of coal tar-based sealcoats
should reduce risks to both wildlife and

humans
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Tanger Outlets, Bluffton, SC






