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ICC’s Executive Council Adopted

Resolution

———

December 12, 2016

“It is resolved that the ICC acknowledges that coal-tar
is a significant source of polycyclic aromatic
hydrocarbon (PAH) loading to Milwaukee-area
streambed sediments - posing great risk to both human
and aquatic life - and appointed officials will work
within their statutory authority to support restrictions
of application, or outright banning, of coal-tar
products within their respective municipalities.”
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PRIMARY SOURCES AND TOXICITY OF PAHS IN MILWAUKEE-AREA
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Abstract: High ions of polyeyclic somatic hydrocarbons (PAHS) in sieams can be a significant stessor 1o agquatic
organtims. To understand the likely sources and toxicity of PAHs in Milwankee-area streams, streambed sediment samples from 40
aites aﬂd parking lot dust samples from 6 sites were analyzed for 38 parent PAHs and 25 alkylaed PAHs. Disgnoatic ratios, profile
i principal analysds, eptor modeling, and mass fractions analysis were used to identify pmmual
PAH sources o streambed sediment samples, and land-use analysis was wsed to relate bed sediment PAH o
different urbxan-related land uses. On the basis of this multiple lines-of-evidence spproach, coak-tar pa seakunt was indicated &
the primary source of PAHsina mapuy of streambed sediment samphs, cmlmm\g an edimated 77% of otal PAH.s 1o samples, on
average. Ci ison with the p nd {or) sediment b indicates that
T8% of stream sediment samplas are Iihely w amse adverse effecs 1o benthic organisms Laboratory toxicity tests on a 16—sampk
subset of the bed ihe fe 0. {28-d) and the midge Chi cilaerses ( 10-d d
d in 1 or more bioksgical MngsumaLm‘.‘S%:vfmphs_ with H. azeecn more responsive than © dilure.
Environ Togeol Chem 2016:9999:1-14. @ 2016 The Authors. Environmental Toxicology and Chemistry Published by Wiky
Periodieak, Inc. on behalf of SETAC.
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INTRODUCTION precipitate and accumulate in streambed and lakebed sediments.
1 i - Some PAHs are toxic, carcinogenic, mutagenic, and {or)
Polycyclic ammatic hydmocarbons (PAHs) are widespread A IO Tauta gen "
contaminants in urhan aquatic sediments and typically occur as hu'amlgmlc 6‘“‘1 can therefare ,be mmm o aquatic
complex mixtures |1,2] with natural and anthmp 161 ! ‘ with Pf":"‘ can sbo
gemic sources. Polycyelic aromatic hydrocarbons e catego- pose an  economic  burden to  commumities  charged
rized as either petrogenic or py ic PAHs form with » clean-up. Commy in the area of
at low wmp:r.luru aver goul.ug\c time scales, whereas Minneapolis—5t. Paul (MN, USA) estimate that the disposal
pymgenic PAHs form rapidly at high ral during wost c!f dredged sediment from storm water ponds will wach
incomplete combustion of carbon-based material. Sources of 51 hillion, becawse clevated PAH concentrations in the
petrogenic PAHs include fossil fuels such as unpmcessed coal sadu'r:m—c]nc’ﬁy from coal-ta—hased lant-
and cude and refined petmleum products (gasoline, diesel, i disposal in spocily tned fandills [7) In the Great
motor oil, home heating oil, lubricants, and asphalt) [3]. Lakes region {USA), more than $ 500 million hasbeen spent since

2002 at 19 different sites toclean up contaminated sediment, with

Pyrogenic PAHs come from natural sources, such as forest and - - n
a primary focus on polychlorinated biphenyls and PAHs | 8],

grass fiees and volcanic eruptions, and from anthropogenic X .
sources, suchas gasoline- and dicselen gine cxhausts, coal-fired A recent study of gteams in the: sea of Mitwsolces: (W1,
power plant emissions, cok ial wood USA) found that, among 15 classes of organic contaminants,
buming, creosote, and coal tar from legacy manufactured gas PAHs posed the greatest risk to aquatic organisms [9]. The
15 and pav |24 present study provides a more comprehensive assessment of
Polycyclic atic hyd arbcns aretn ltos the potential toxicity of sediment-associated PAHs to benthic

and lakes via atmos pheric deposition; industrial and wastewater aquatic organisms in Milwaukee-area. streams by comparing
discharges: and runoff from surfaces such as streets, parking lots, PAH con: in sumples with
and roaftops [4,5]. Most PAHs are hydrophobic and thus sorb to sediment. quality guidelines and ﬂ'm“sh laboratory ioxicity

tests. In addition, a multiple-1 f- is used

suspended particulates in the water column and subsequentl:
P Y todetermine the most important sources of PA Hs to Milwaukee-

area streambed sediment. ndividually, each diagnostic method
used in the present study has limitations and uncertainties. By

This article i iine-mly Dats.
This is an epen sccess article under the terms of the Creasive Commeons using a multiple-lines-of-evidence approach, the uncertainties
Atribution License, which permis we, distibution and reproduction in of each method are mitigated, and common conclusions are

any medium, provided the origind work is properly cited.

] strengthened [10.11]. The disgnostic methods used for
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Milwaukee Findings

—_

Toxicity to aquatic organisms T —
"'-j’:- BN ,; v ofl L

» PAH concentrations exceed Sediment
Quality Guidelines at many sites

Sites exceeding Threshold Effect Concentration: 37/40 .-,-,&'-. 3
Sites exceeding Probable Effect Concentration: 13/40

* Bioassays demonstrate increasing PAH
concentrations were associated with
decreasing Hyalella survival

P.Van Metre

Source apportionment
8 methods indicate that coal tar-based sealcoat is the primary
source of PAHs to Milwaukee streams
- EPA CMB Model: On average 77% of PAHs are from coal tar
sealcoat dust
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USGS and MMSD Joint Press release
\
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Coal tar main
source of toxicity Press release
Wa terWays December 22, 2016

Sc]‘. smicals in lants consequence of regulations in

Wisconsin and many other states
run off, study says requiring developers to excavate

stormwater storage basins nextto

DON BEHM massi ing lots. PAHs cli . o
o o ol S e e riceen. + Milwaukee Journal- Sentinel
the stormwater that settle to the
Coal-tar sealants applied to bottom of the basins.

blacktop parking lots and drive-  Communities in the Minneapo- d rt] Cle (Dec. 26,2016).

ways are the primary source of lis-St. Paul metropolitan area esti-

toxic chemicalsfoundinthemuck mate it will cost up to $1 billion to
d ~dispose of PAH-contaminated

+ USA Today article (pec.27, 2016).

+ Wisconsin Public Radio story
(Dec. 23,2016)



USA Today Network

——

Don Behm, Milwaukee Journal Sentinel Published 7:10 a.m. ET Dec. 26, 2016

Updated 6:58 p.m. ET Dec. 26, 2016

Mike Daffison, left, and Micah Jacobson of Struck and Irwin
Paving, apply slurry seal Aug. 12, 2011, to East Bennett Avenue in
Milwaukee's south side.(Photo: John Klein, Milwaukee Journal
Sentinel)

Some driveway sealants create
toxic muck in streams

MILWAUKEE — Coal-tar sealants applied to
blacktop parking lots and driveways are the
primary source of toxic chemicals found in the
muck at the bottom of area waterways,
according to a study from the U.S. Geological
Survey and the Milwaukee Metropolitan
Sewerage District.

Tests of muck samples collected at 40
locations along 19 creeks and rivers in the
metropolitan area and dust from six parking
lots found that coal-tar sealants contributed
up to 94% of all polycyclic aromatic
hydrocarbons, or PAHs, in streambed
sediment, according to the study, published
Thursday in the journal Environmental
Toxicology and Chemistry.
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WPR News

Study: Coal Tar Sealant Harming Milwaukee-Area Streams

Sealant Is Major Source Of Toxic Pollutant In Streambed Sediments
Friday, December 23, 2016, 11:05am
By Chuck Quirmbach
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A study published this week has found a type
of blacktop sealant is the main source of a
harmful pollutant in Milwaukee-area streams.
Coal tar-based sealant is a liquid sprayed on
parking lots, driveways and playgrounds. It
often runs off into waterways through
wastewater or industrial discharges, and
runoff. The study by the U.S. Geological Survey
and the Milwaukee Metropolitan Sewerage
District found the sealant is the primary source
of a group of hydrocarbons known as polycyclic
aromatic hydrocarbons - or PAHs - in Milwaukee
streambed sediments.

Geological Survey Hydrologist Austin Baldwin
said tiny aquatic insects are often harmed by
the sealant.

"We found 75 percent of the sampled sites
were toxic,” Baldwin said. "They either reduced
survival or reduced other things like growth or
reproduction.”
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Should We Care About PAHS?
\

—~—

Many PAHs are toxic, carcinogenic, or mutagenic to aquatic
life and humans.

These environmental effects can be additive.

Prenatal exposure to PAHs linked to later developmental
problems.

17 PAHs have been identified as being of greatest concern
with regard to potential exposure and adverse health effects
on humans (Agency for Toxic Substances and Disease
Registry).

16 PAHs are on USEPA’s priority pollutant list.

Costly to remediate.


http://toxipedia.org/display/toxipedia/ATSDR

Nov 16, 2016

Public health concerns prompt

physician policy
~land

The American Medical Association (AMA) adopts policy
advocating for legislation banning coal-tar sealants due
to the human health effects.

The AMA new policy is aimed at reducing or ending the use of
common coal-tar-based sealcoats that are used and applied on
pavement and playgrounds across the country. The new policy
advocates for legislation either to ban the use of pavement sealcoats
containing PAHs or to require the use of sealcoat products with
minimal PAH. According to the International Agency for Research on
Cancer, PAH compounds have been proven to be carcinogenic,
mutagenic and teratogenic to humans.

e sweet water


http://www.swwtwater.org/
http://www.swwtwater.org/

Exposure to Coal-Tar Sealants pose risk

of developing cancer

—

The excess cancer risk for people living adjacent
to coal-tar-sealcoated pavement (1.1 cancer
incidences for every 10,000 individuals exposed)
was 38 times higher, on average (central

tendency), than for people living adjacent to
unsealed pavement.

& USGS

ience for a changing world
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Merge key elements of
the draft White Paper
with the finding of
published Professional
Paper.

Sweetwater Science

Advisory Committee

technical review of a
merged fact sheet or
document.

After technical review of
merged fact sheet or
document it will be
provide to Sweetwater
Policy Advisory
Committee for advice on
how to proceed with
alternative(s).

UNIVERSITYof WISCONSIN

UWMILWAUKEE

Evaluation of Impact and Management
of Polycyclic Aromatic Hydrocarbons
from Coal-Tar Sealants in Wisconsin

i

A White Paper for Southeastern Wisconsin Watersheds Trust

Katlyn Pluer « Luke Webber « Michael Brennan « Karsen Gosh
12/14/2015
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Abstract: High concentrations of polyeyelie somatic hydrocarbons (PAHS) in sweams can be a significant swessor to aquatic

organisms. Tounderstand the likely sources and toxicity of PAHs in Milwaukes-a.

bed sediment ssmples from 40

stream
St parking ot 03 sample o & e wine ity for 38 pasent PAHS an 25 by e PAH:. Disgnaeic o, profle
;maawu. principal components analysis, source-receptor modeling, and mass fractions analysis wese used 1o identify potential

'AH sources 1 sireambed sediment samples. and land use aﬂa?yns was used 1o relate SIlE:llvhB‘l sediment PAH concentrations (o

lated land u: appraach, sealuni was indicated a5
theprimiry source of PAFIsina mory of Bt b Yo les, on
average. Com
5% of steem edimert  sampies are kel o catie averso effect to bemhic organisnms Lsboratory [ o 16-smple
subset & d) and e midge O significant
seductions in | or more biokgical endpoints, n,gmtuuLm 5% of samples, with H. e ca mwore responsive than C. diluris

Enmiron Toxicol Chem 2016,9999: 1-14. Q 5016 The Authors. Eavironmental Taxicdogy and ﬂbenm.wy Published by Wiky

Pesiodical, Inc. on behalf of SETAC,

Keywands: Polyeyclic swomstic bydocabons (PAHS)  Sediment wicity  Stomn water mumfl  Coubiar puvement sealant

AINTRODUCTION

Polycyclic ammatic hydmearbons (PAHs) are widespread
‘contaminants in urban aquatic sediments and typically oceur as
complex mixtures [1,2] with numerous natural and anthmpo-
genic sources. Palycyclic aromatic. hydrocarbons are catego-
rized a5 cither petrogenic or pyrogenic: petmgenic PAHs form
at low temperaures over geologic fime scales, whereas
pymgenic PAHs form rapidly at high temperaturcs during
incomplete combustion of carbon-based material. Sources of
petrogenic PAHs include fossil fucls such as unprocessed coal
and crude and refined petrolenm products (gasoline, diesel,
motor oil, hame beating oil, lubricants, and asphalt) [3].
Pyrogenic PAHs come from natural sources, such as forest and
grass fics and voleanic eruptions, and from anthmpogenic
sources, such as gasoli e- and diesel-en gine ex hausts, coal-fired
power plant emissions, coke-oven cmissions, wsidential wood
buming, creasote, and coal tar from legacy mamifactured gas
plants and pavement sealants (23]

Polycyclic aromatic hydrocarhons are transporied to s treams
and lakes via atmospheric depasition: industrial and wastewater
discharges; and munoff fromsurfaces suchas streets, prking lots,
and ronftaps [4,5]. Most PAHs are hydrophobic and thus sob to
suspended particulates in the water column and

precipitate and aceurmulate in steambed and lakehed sediments

arganisms [6]. Sediment contaminated with PAHs can also
pase an cconomic burdn fo  commumitios charged
with contamination clean-up. Communitics in the arca of
Minnzapolis—St. Paul (MN. USA) estimate that the disposal
<ot of dresdped sediment from storm water ponds will wach
$1 billion, becamse clevated PAH concentrations in  the
sdimeni—chicfly from coal-tw-bised pavement sealam—
i dmpoel . sl e L3l (7). In e oot

o with
a primary focus on pn(yd!h:n]ntn“ blp)ﬂlyk and PAHs (8]

A recent study of steams in the arca of Mitwaukee (WL
USA) found that, among 15 classs of organic contaminants,
Palis poed the grestet ik 10 wputic exguians (9. The
present study provides a mor: comprehensive asscssment of
the potential toxicity of sediment-associated PAHs to benthic
aguatic organisms in Milwakec-area streams by comparing
PAH concenirations in steambed sediment samples with
sediment quality guidelines and through laboratory toxicity
tosts. In adition, s multiple-tines-of-evidence appmach s used

This aricle inclules auline-only Supplemenal Daz.
This is an open scoess article uider the terms of fhe Creative Commans
Anribuion Licemse, which permits use, dissitation snd reproduction in

Putlished auline in Wiley Online Litrary
(wileyurlineh o).
DOE: 10.10024tc 3694

used in the present study has limitations and uncertainties. By
using @ multiple-lincs-of-cvidence appmach, the uncertaintics
af cach method are mitigated. and common conclusions ar:
stenghencd [10.11]. The diagnostic methods used for
identification of PAH sources were land-use analysis [12]
matios of parent to alkylated PAHs [2]. ratios of high molecular
weight to low molecular weight PAHs (7], diagnostic ratios of

e sweet water
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cleanwisconsin

TAR-BASED

PAVEMENT SEALANTS L3

AND Toxic PAH POLLUTION

OVERVIEW: Taxic PAH pollution poses risks to human heaith and the
health of fish and other aquatic ife iving in our lokes ghd rivers. Tar
based pavement sealants are typically the most papent source of
toxic PANSs i our urbon landscape

Pavement soalants are coutings intended (o give drivewsys and
parking lots @ more even block color. Manufacturers cloim these
products help protect underlying pavement, but there Is fitle
evidence to support that cloim. Tar-baved and asphalt-based
pavement sealonts are the two muin types on the muarket today.

The problem with fat-based pavement sealants

Hlath types of pavement sealants contain a type of pollutant called
polycyclic aromatic l”coarbonl (PAKS). These toxic compounds
include chemicals known to cause cancer and developmental
probiems In children. The level of PAHs in tar-based pavement
sealants huﬁ..l.awmuu higher than inasphalt-based sealants.

Mmpoopltupoudtpumkomtubmod

pavement ndarﬁﬂ
Pavement soalants are over time by weather, tire
abrasion, and foot traffic. L PARTICLES ARE BLOWN OR

TRACKED INTO HOMES, SCHOOLS, A OTHER NEARRY BUILDINGS. Those
toxic particles are also scraped upbymvmbmandmdmd away
by rain and spring meltwater, ending up in our water bodies.

How significant is the health risk?

‘The coal tar pitch used in tar-based pavement sealants (s 3
hazardous waste. Children living in homes where parking lots are
mmmmm-xmmu

e

Children living from
birth to age 6
near parking lots coated with
tar-based scalants have a
14x higher cancer risk
compared to those living near
unsealed lots

ExamrL PAH LEVELS (MG/GY:

Freah asphate 00015
Wood fire smoke 0.002- 00114
Weathered asphialt 0.003
Fresh motor ofl 0004
Open burting 0.005-0.7
Rrake parvicles 0.016
Road dunt 0024
Tire particles 0084
Diesel engine exhaust o102
Gawodine engine exhaust oy

cleanwisconsin
+» Tar-Based Pavement Sealants and
Toxic PAH Pollution - Fact Sheet.

“» Continuing PAH and Coal-tar
Sealants Research.

< Continuing Educational Public
Outreach.
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Why should we take action on coal-tar

sealants now?

————

Excessive PAHs in coal-tar sealants are known to be detrimental to the
environment and human health.

Most studies find coal-tar sealants are a primary source of PAHSs in
areas where used, including the MILWAUKEE REGION!

Arguments for policy action can be made on multiple grounds:
» Human health
» Environmental health

> Economics

Coal-tar sealants are a CONTROLLABLE source with REASONABLE
alternatives available.
e sweet water
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A Regional or Statewide Coal-Tar Sealant

Policy would do the following:

———

1. Protect human health.
* By reducing exposure to potential carcinogens

2. Protect aquatic ecosystems from harm.
« By reducing lethal and sublethal effects

3. Reduce municipal costs for hazardous/contaminated
sediment disposal.

4. Determine if a regional phase-out or ban on coal-tar

sealants is necessary.
e sweet water
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