PAHs and Parking Lots: A Field Study of
PAHs Exported from Sealed and Unsealed
Parking Lots

EPA’'s Stormwater Pollution Prevention Series:
Stormwater, Coal-Tar Sealcoat and Polycyclic Aromatic Hydrocarbon

Alison Watts

University of New Hampshire Stormwater Center  BAERuTLBE Arl KR
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UNHSC Study
Controlled field experiment

Primary UNHSC
Field Site
Lot A - Sealed -
% (0.3 acre) | <

Lot B - Sealed o R o, i v
(0.15 acre) Er e " 3§l Lot C - No sealant |
2 B L, B W (9 acres)
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Sampling

Objective — Measure mass of PAH in each pathway
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® Downstream sediments
Swale, stormwater devices

® Adjacent surface soil
® Pavement dust
® Air

All samples analyzed for PAHS, GC/MS, subset analyze
for PAHs/homologs/SIMs
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Real Time

Automated Samplers
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PAH (2 16) Concentrations

Unfiltered Composite Stormwater Samples

10000
. + A Sealed Lot
m B Sealed Lot
1000 - - ® CUnsealed Lot
R *
»
100 w5 - ®
. i
—_— u .. L 2 L ‘ +
=
T - _ —3 =
— ° . °
T *»
<L g °
a . .
= 1 . * -
et
]

2

*

0.1 _‘ 1 1 1 i 1 1 1 1 i I.I 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i 1 1 1 1 i
Sep07 Dec07 Apr08 Aug08 Dec08 Apr09 Aug09 Dec09 Aprl0

m UNIVERSITY OF NEW HAMPSHIRE
((M¥SP,, STORMWATER CENTER




“First Flush ” samples collected during the first rain event




How often does washoff occur?
- not known-

UNHSC Sealant applied on October 5, rained approximately 24 hours after

application
Date Min Temp (F) Max Temp (F) PreC|(|:i>:‘t)at|on
October 5, 2007 50.1 (6:33) 83.2 (15:56) 0

October 6, 2007 57.16 (7:15) 79.8 (13:38) 0.58 (19:00)

"Neyra Contractor Application Specifications for Tarconite. Section 02785. Pavement Sealing Specification.
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Mass of PAHs Exported in Stormwater

Total Mass of PAHs (Kg)

C-Unsealed A-Sealed B-Sealed

9 acre 0.3 acre 0.15 acre
1. Oct-Dec 07 0.05 0.59 0.09
2. Dec-June 08 0.18 0.27 0.06
3. July-Dec 08 0.1 0.18 0.15
4. Jan-June 09 0.4 0.16 0.12
5. July-Dec 09 0.5 0.21 0.12
Total per lot 1.23 1.41 0.54
Total per acre 0.13 4.39 3.98

Wear: Approximately 25% of sealant remaining on A lot, 50% remaining on B lot.
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Mass Balance — Stormwater

B Lot:

Mass of PAHs applied: 9 kg

1,000 liters applied
(by volume estimates, and contractors estimate)
Concentration (dried) 18,000 mg/kg => 9 kg PAHs

50% remaining on lot: 4.5 kg lost

Mass in stormwater runoff: 0.5 kg
Verified by volume: 1,000 liters applied

volume of sealant particles in tree filter B
less than 100 liters. .
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Where did the rest go?




PAH Concentrations in Surface Soil O P
and Dust

Total PAH (EPA 16)
(O <10 mg/kg
O  10-100 mg/kg
‘ >100 mg/kg

Total PAH = 411
Benzo(a)pyrene = 29.2 O

EPA PRG Industrial screening level
for benzo(a)pyrene = 0.21 mg/kg
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Mass of PAHs in Adjacent Surface Soil

C-Unsealed

A-Sealed B-Sealed

9 acre 0.3 acre 0.25 acre
Concentration 0.25-6.01 0.63-411 3.1-219
(mg/kg)
No. of Samples 11 12 10

1.4 kg PAH | 1 kg PAH
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Sediment Samples
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Coal tar sealant
0.3 acres
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Sample locations, concentrations in mg/kg
Pre sealant - Oct 2007

9 months - June 2008

12 months - Oct 2008

30 months - April 2010

36 months — October 2010
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4% of surface sealed

100% of surface sealed
390 — 1,700 mg/kg
(Tree Filter)
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Stormwater sediments (Z16PAH):

Unsealed <5 mg/kg
4% of area sealed 100 mg/kg
100% sealed 1,000 mg/kg

Concentrations increase when coal tar
sealant is applied to watershed surface




UNHSC Study Results

urrace o0l

PAHSs in adjacent surface soil up to 400mg/kg, Benzo(a)pyrene up to
29mg/kg.

Stormwater sediments
PAHs <5 mg/kg in unsealed areas, = 100mg/kg in structures receiving
flow from mixed surfaces, = 1,000mg/kg in fully sealed watershed. Still
elevated 4 years after application.
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UNHSC FACT SHEET
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(e Coal tar-based sealcoat contains chemicals
called PAHS (polyvcyclic aromatic hydrocar-

_ bons) that harm fish and, with prolonged
axposure, pose arisk of cancer to humans,

" . ol tar-basad sealcoat is banhed in sevaral
municipalities inthe U5, including Austin, & E I
Texas, Washington, g, and tiinneapol s/t 1 3 12 ! L=,
Paul, inn, and thereis a proposal for ban- . n ERa A ; ]
ning it In Washington state

% . Dust with elevated levels of PAHS can get
tracked into your home and may end upin
g Your carpet,

=, +You can tell if a product contains coal tar by ‘ 6 ! . ' .
> looking at the materialslist, Words likecoal 8 \ i ¢ Thlnklng

tar“refined coal tar“refined tar“refined < : L . 4 3 bOUt
coal-tar pitch” or similar terms should appear s : .

on tha proguct container, : = S Sealcoatlng

your

Driveway?

Getthe

| Facts!

- Got any |eftover sealcoat inyour garage or
basement? You can dispose of old containers .
of sealcoat at your town's annual hazardous
waste disposal day.

Find more information at:

N.H. Sea Grant
Kingman Farm/UNH
Durharm, MH 03824

lUmwmrn' of N2w Hamrssire

wewwvw.unh.edu/erg/unhsc/
http://beusgs.gov/ coring/allthingsseal coathtml
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QUESTIONS?
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