
 

 

 

 

 

 

 

 

Note: 

The following pages contain all five attachments (Exhibits 
1- 5) to the IQA appeal request letter at 
www.usgs.gov/info_qual/documents/appeal_to_final_US
GS_response080414.pdf.  

 

For complete documentation refer to 
www.usgs.gov/info_qual/cancer_risk_coal-tar-
sealed_pavement.html.  

http://www.usgs.gov/info_qual/documents/appeal_to_final_USGS_response080414.pdf
http://www.usgs.gov/info_qual/documents/appeal_to_final_USGS_response080414.pdf
http://www.usgs.gov/info_qual/cancer_risk_coal-tar-sealed_pavement.html
http://www.usgs.gov/info_qual/cancer_risk_coal-tar-sealed_pavement.html
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EXHIBIT 2 



mailto:alehuray@pavementcouncil.org
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http://www.usgs.gov/info_qual/cancer_risk_coal-tar-sealed_pavement.html
http://pubs.acs.org/doi/abs/10.1021/es303371t
http://www.usgs.gov/peer_review/docs/pr_results_summary_coal_tar_sealants_and_cancer_risk.pdf
http://www.usgs.gov/usgs-manual/500/502-3.html
http://www.usgs.gov/usgs-manual/500/502-3.html


http://www.usgs.gov/info_qual
http://www.usgs.gov/blogs/features/usgs_top_story/youre-standing-on-it-health-risks-of-coal-tar-pavement-sealcoat/
http://www.usgs.gov/blogs/features/usgs_top_story/youre-standing-on-it-health-risks-of-coal-tar-pavement-sealcoat/
http://pubs.er.usgs.gov/publication/70042684
http://pubs.acs.org/doi/abs/10.1021/es404184q
http://pubs.acs.org/doi/abs/10.1021/es405078f


 
 
 
 
 
 
 

EXHIBIT 3 



Received:  from gscamnls01.wr.usgs.gov ([130.118.4.108])   by 

gscamnlh01.wr.usgs.gov (Lotus Domino Release 8.0.2FP1HF244)  with 

ESMTP id 2009101315112102-176520 ;   Tue, 13 Oct 2009 15:11:21 -

0700 

X_IronPort_Anti_Spam_Filtered:  true 

X_IronPort_Anti_Spam_Result:  

AgADAJeX1ErRVdjDkGdsb2JhbACCIzGXdT8BAQEBCQkMBxMDrn8BCYZDiEkCgkqBYQQ 

X_Ironport_AV:  E=Sophos;i="4.44,553,1249282800";  

d="scan'208";a="239459450" 

Received:  from mail-px0-f195.google.com ([209.85.216.195])  by 

gscamnls01.wr.usgs.gov with ESMTP; 13 Oct 2009 15:11:20 -0700 

Received:  by pxi33 with SMTP id 33so474899pxi.20        for <multiple 

recipients>; Tue, 13 Oct 2009 15:11:20 -0700 (PDT) 

MIME_Version:  1.0 

Received:  by 10.140.174.8 with SMTP id w8mr926092rve.133.1255471880457; 

Tue,  13 Oct 2009 15:11:20 -0700 (PDT) 

In_Reply_To:  <OF4480745B.C78C6F59-ON8725764E.00779F4D-

8625764E.0077B622@usgs.gov> 

References:  <OF69F35019.5B2AEBBE-ON8725764E.00658700-

8625764E.0065C923@LocalDomain>  <OF8104D81F.FEEACA15-

ON8825764E.006FF6AF-8825764E.007021EA@LocalDomain>  <OF4480745B.C78C6F59-

ON8725764E.00779F4D-8625764E.0077B622@usgs.gov> 

PostedDate:  10/13/2009 05:11:20 PM 

$MessageID:  <7677c2d20910131511h7bc9f911tf9dacef3c09fe5a0@mail.gmail.com> 

Subject:  Re: colleague review of paper on black carbon 

From:  Kristofer Johnson <kdjohnson7@alaska.edu> 

SendTo:  Barbara J Mahler <bjmahler@usgs.gov> 

CopyTo:  Jennifer W Harden <jharden@usgs.gov> 

$MIMETrack:  Itemize by SMTP Server on gscamnlh01/SERVER/USGS/DOI(Release 

8.0.2FP1HF244 | April 7, 2009) at 10/13/2009 15:11:21,MIME-CD by Notes 

Client on Barbara J Mahler/WRD/USGS/DOI(Release 8.0.2|August 07, 2008) at 

12/02/2011 10:51:48 AM,MIME-CD complete at 12/02/2011 10:51:48 AM 

$INetOrig:  267CB07156F47C88050A34C85AB520D9 

$Created:  10/13/2009 05:11:20 PM 

SMTPOriginator:  kdjohnson7@alaska.edu 

RouteServers:  

CN=gscamnlh01/OU=SERVER/OU=USGS/O=DOI,CN=gscamnlh02/OU=SERVER/OU=USGS/O=DO

I,CN=gstxastm01/OU=SERVER/OU=USGS/O=DOI 

RouteTimes:  10/13/2009 05:11:21 PM-10/13/2009 05:11:21 PM,10/13/2009 

05:11:21 PM-10/13/2009 05:11:22 PM,10/13/2009 05:11:22 PM-10/13/2009 

05:11:22 PM 

$Orig:  09D3B830F257FFF28825764E0079E386 

RoutingState:  
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$UpdatedBy:  

,CN=gscamnlh01/OU=SERVER/OU=USGS/O=DOI,CN=gscamnlh02/OU=SERVER/OU=USGS/O=D

OI 

Categories:  

$Revisions:  10/13/2009 05:11:22 PM 

DeliveredDate:  10/13/2009 05:11:22 PM 

$Abstract:  Hi, Yes, I can do a review.  Although I don't have much 

experience with black 

$TUA:  69F350195B2AEBBE8725764E00658700 

$RespondedTo:  1 

$PaperColor:  1 

Hi, 

Yes, I can do a review.  Although I don't have much experience with black 

carbon specifically, I'm familiar with measurement comparison issues.  

Glad to help out if you need it, 

Kris 

On Tue, Oct 13, 2009 at 1:47 PM, Barbara J Mahler <bjmahler@usgs.gov> 

wrote: 

Kris?  Would you be willing to give this a review? 

************************************************ 

Barbara J. Mahler, Ph.D. 

Research Hydrologist 

U.S. Geological Survey 

8027 Exchange Dr., Austin, TX  78754 

(512) 927-3566 

 From:  Jennifer W Harden/GD/USGS/DOI 

 To:  Barbara J Mahler/WRD/USGS/DOI@USGS 

 Cc:  ffkdj@uaf.edu 

 Date:  10/13/2009 03:24 PM 

 Subject:  Re: colleague review of paper on black carbon 

sorry, this got buried. I really can't take this on right now. i know how 

hard BC articles are for reviews but I suggest you ask kris johnson - 

postdoc working out of UAF - he's cc'd here to help facilitate email 
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tracking 

good luck - your paper looks really interesting 

jen 

Jennifer Harden 

US Geological Survey 

345 Middlefield Rd ms 962 

Menlo Park, CA 94025 

650-329-4949 phone, 4920 fax 

 jharden@usgs.gov 

Web page  carbon.wr.usgs.gov 

 Barbara J 

 Mahler/WRD/USGS/D 

 OI    To 

 Jennifer W Harden/GD/USGS/DOI@USGS 

 10/13/09 11:31 AM  cc 

  Subject 

 colleague review of paper on black 

 carbon 

Hi Jennifer, 

I left you a voice mail message the other day, asking whether you would be 

able to do a USGS colleague review for a paper on black carbon that we are 

planning on submitting to Geochemica et Cosmochimica Acta. 

Is this something you might be able to find the time to look over?  To 

pique your interest, here's a copy of the Abstract. 

Looking forward to hearing from you -- 

Barbara 

 Potential Contributions of Asphalt and Coal Tar to Black Carbon 

 Quantification in Urban Dust, Soils, and Sediments 
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Yaning Yang+, Barbara J. Mahler?, Peter C. Van Metre?, Bertrand Ligouis‡, 

Charles J. Werth+* 

Abstract 

Measurements of black carbon (BC) using either chemical or thermal 

oxidation methods are generally thought to indicate the amount of char 

and/or soot present in a sample.  In urban environments, however, asphalt 

and coal-tar particles worn from pavement are ubiquitous, and, because of 

their pyrogenic origin, could contribute to measurements of BC. Here we 

explored the effect of the presence of asphalt and coal-tar particles on 

the quantification of BC in a range of urban environmental sample types, 

and evaluated biases in the different methods used for quantifying BC. 

Samples evaluated were pavement dust, residential and commercial area 

soil, 

and lake sediment from a small urban watershed, and reference asphalt and 

coal-tar materials. Total BC was quantified using chemical treatment 

through acid dichromate (Cr2O7) oxidation and chemo-thermal oxidation at 

375ºC (CTO-375).  BC species including soot and char/charcoal, asphalt, 

and 

coal tar were quantified with organic petrographic analysis. Comparison of 

results by the two oxidation methods and organic petrography indicates 

that 

both coal tar and asphalt contribute to BC quantified by Cr2O7 oxidation, 

and that coal tar contributes to BC quantified by CTO-375. These results 

are supported by treatment of asphalt and coal-tar reference samples with 

Cr2O7 oxidation and CTO-375.  The reference asphalt is resistant to Cr2O7 

oxidation but not to CTO-375, and the reference coal tar is resistant to 

both Cr2O7 oxidation and CTO-375. These results indicate that coal tar 

and/or asphalt can contribute to BC measurements in samples from urban 

areas using Cr2O7 oxidation or CTO-375, and caution is advised when 

interpreting BC measurements made with these methods. 

************************************************ 

Barbara J. Mahler, Ph.D., P.G. 

Research Hydrologist 

U.S. Geological Survey 

8027 Exchange Dr., Austin, TX  78754 

(512) 927-3566 

--  

Kristofer Johnson 

USGS-funded postdoc 

University of Alaska-Fairbanks 

907 474 5665 

http://www.sel.uaf.edu/~kjohnson/ 
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Received:  from gscodens03.cr.usgs.gov ([136.177.7.24])          by 
gscodenh01.cr.usgs.gov (Lotus Domino Release 8.0.2FP1HF618)          with ESMTP id 
2010022211514084-58435 ;          Mon, 22 Feb 2010 11:51:40 -0700 
X_IronPort_Anti_Spam_Filtered:  true 
X_IronPort_Anti_Spam_Result:  
AvsEAFxhgkuIsXIR/2dsb2JhbACbA3OwKQmNFIJmggUEgxU 
X_Ironport_AV:  E=Sophos;i="4.49,520,1262588400";    d="scan'208";a="123481446" 
Received:  from wershawpc.cr.usgs.gov ([136.177.114.17])  by gscodens03.cr.usgs.gov 
with ESMTP; 22 Feb 2010 11:51:41 -0700 
MIME_Version:  1.0 (Apple Message framework v1077) 
Subject:  Re: colleague review -- time spent 
From:  Robert Wershaw <rwershaw@usgs.gov> 
In_Reply_To:  <OF9DC1EBA1.1D3B8A72-ON872576CE.00650CDB-
862576CE.006529D8@usgs.gov> 
PostedDate:  02/22/2010 12:51:41 PM 
$MessageID:  <3404421E-BFFC-4CBE-A947-681E09479DBF@usgs.gov> 
References:  <OF9DC1EBA1.1D3B8A72-ON872576CE.00650CDB-
862576CE.006529D8@usgs.gov> 
SendTo:  Barbara J Mahler <bjmahler@usgs.gov> 
$Mailer:  Apple Mail (2.1077) 
$MIMETrack:  Itemize by SMTP Server on gscodenh01/SERVER/USGS/DOI(Release 
8.0.2FP1HF618 | November 5, 2009) at 02/22/2010 11:51:40,MIME-CD by Notes Client 
on Barbara J Mahler/WRD/USGS/DOI(Release 8.0.2|August 07, 2008) at 05/13/2010 
03:18:15 PM,MIME-CD complete at 05/13/2010 03:18:15 PM 
$INetOrig:  98C5B6833595F237C3E0C7A1FC4C3582 
$Created:  02/22/2010 12:51:41 PM 
SMTPOriginator:  rwershaw@usgs.gov 
RouteServers:  
CN=gscodenh01/OU=SERVER/OU=USGS/O=DOI,CN=gscodenh02/OU=SERVER/OU
=USGS/O=DOI,CN=gstxastm01/OU=SERVER/OU=USGS/O=DOI 
RouteTimes:  02/22/2010 12:51:40 PM-02/22/2010 12:51:52 PM,02/22/2010 12:51:53 
PM-02/22/2010 12:51:53 PM,02/22/2010 12:51:53 PM-02/22/2010 12:51:53 PM 
$Orig:  59C99864409F0BF3872576D200679BC4 
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Rectangle

Anne
Rectangle

Anne
Rectangle

Anne
Rectangle



RoutingState:   
Categories:   
DeliveredDate:  02/22/2010 12:51:53 PM 
$Abstract:  About 6 hrs. On Feb 18, 2010, at 11:24 AM, Barbara J Mahler wrote: 
$UpdatedBy:  CN=Barbara J Mahler/OU=WRD/OU=USGS/O=DOI 
$TUA:  9DC1EBA11D3B8A72872576CE00650CDB 
$RespondedTo:  3 

About 6 hrs. 
On Feb 18, 2010, at 11:24 AM, Barbara J Mahler wrote: 

> 
> 
> 
> Dear Kris and Robert, 
> 
> For our routing sheet, we will need an estimate from you as to how much 
> time you spent earlier this fall on the review of the manuscript (black 
> carbon) by Yaning and others.  Can you give me a ballpark amount of time 
> for that? 
> 
> Thank you! 
> 
> Barbara 
> 
> ************************************************ 
> Barbara J. Mahler, Ph.D., P.G. 
> Research Hydrologist 
> U.S. Geological Survey 
> 1505 Ferguson Ln., Austin, TX  78754 
> (512) 927-3566 
> 
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$AutoSpell:  1 

OriginalModTime:  09/14/2010 07:34:49 AM 

In_Reply_To:  <OF33523C03.3BA8EA5C-ON8725779D.00772F09-

8625779D.00773BAD@LocalDomain> 

References:  <OFAEE50EA4.1C0782D3-ON8525774D.005073D5-

8525774D.0051349A@LocalDomain> <OF33523C03.3BA8EA5C-ON8725779D.00772F09-

8625779D.00773BAD@LocalDomain> 

InheritedFrom:  CN=Barbara J Mahler/OU=WRD/OU=USGS/O=DOI 

InheritedAltFrom:  CN=Barbara J Mahler/OU=WRD/OU=USGS/O=DOI 

Logo:  StdNotesLtr6 

dLogo:  StdNotesLtr6 

useApplet:  True 

DefaultMailSaveOptions:  1 

Principal:  CN=James E Landmeyer/OU=WRD/OU=USGS/O=DOI 

ExpandPersonalGroups:  1 

origStat:  

tmpImp:  

Sign:  
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$Abstract:  Good morning, Barbara I'd be happy to. 

ConfidentialString:  Confidential 

Classification:  

Subject:  Re: PAH and sealcoat fact sheet 

$KeepSent:  13466FCF687B63D98525779E0044F761 

SendTo:  CN=Barbara J Mahler/OU=WRD/OU=USGS/O=DOI@USGS 

CopyTo:  

$NameLanguageTags:  en 

InetSendTo:  bjmahler@usgs.gov 

InetCopyTo:  

AltSendTo:  CN=Barbara J Mahler/OU=WRD/OU=USGS/O=DOI@USGS 

AltCopyTo:  

$StorageTo:  1 

$StorageCc:  

$Mailer:  Lotus Notes Release 8.0.2 August 07, 2008 

$MessageID:  <OF13466FCF.687B63D9-ON8525779E.0044F761-

8525779E.00451C0C@LocalDomain> 

From:  CN=James E Landmeyer/OU=WRD/OU=USGS/O=DOI 

INetFrom:  jlandmey@usgs.gov 

PostedDate:  09/14/2010 07:34:51 AM 

Encrypt:  0 

$UpdatedBy:  CN=James E 

Landmeyer/OU=WRD/OU=USGS/O=DOI,CN=gsgaatlm01/OU=SERVER/OU=USGS/O=DOI 

RouteServers:  

CN=gsgaatlm01/OU=SERVER/OU=USGS/O=DOI,CN=gstxastm01/OU=SERVER/OU=USGS/O=DO

I 

RouteTimes:  09/14/2010 07:34:54 AM-09/14/2010 07:34:55 AM,09/14/2010 

07:34:55 AM-09/14/2010 07:34:56 AM 

$Orig:  13466FCF687B63D98525779E0044F761 

Categories:  

$Revisions:  09/14/2010 07:34:55 AM 

DeliveredDate:  09/14/2010 07:34:56 AM 

$TUA:  AEE50EA41C0782D38525774D005073D5 

$RespondedTo:  1 

Good morning, Barbara 

I'd be happy to. 

I just saw a review article (O'Reilly et al) about same in the recent 

issue of "Stormwater"; your research was heavily cited. 

Jim 

_________________________ 

James E. Landmeyer, Ph.D. 

U.S. Geological Survey 

https://profile.usgs.gov/jlandmey 

From: Barbara J Mahler/WRD/USGS/DOI 

To: James E Landmeyer/WRD/USGS/DOI@USGS 

Date: 09/13/2010 05:42 PM 
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Subject: PAH and sealcoat fact sheet 

Jim, 

I'm preparing a fact sheet on parking lot sealcoat, PAHs, and the  

environment.  Any chance that you might be willing to do a colleague 

review for me? 

Barbara 

************************************************ 

Barbara J. Mahler, Ph.D., P.G. 

Research Hydrologist 

U.S. Geological Survey 

1505 Ferguson Ln., Austin, TX  78754 

(512) 927-3566 
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Peer Review Plan 
 
 
Date: 11/1/2012 
 
Source Center: U.S. Geological Survey (USGS) 
   Texas Water Science Center 
   1505 Ferguson Lane 
   Austin, TX  78754 
 
Title:  Cancer Risk from Incidental Ingestion Exposures to PAHs Associated with Coal-Tar-
Sealed Pavement. 
 
Subject and Purpose: Use of pavement sealants containing coal tar is widespread in the 
U.S. east of the Continental Divide, and increased cancer risk associated with use of these 
products therefore likely affects a large number of people. Sale and use of these products 
have been restricted in some cities (for example, the City of Austin, Tex.) and counties (for 
example, Dane County, Wisc.) and in the State of Washington. The purpose of this product 
is to present the findings from a cancer risk assessment associated with incidental ingestion 
exposure to polycyclic aromatic hydrocarbons (PAHs) in settings near coal-tar-sealed 
pavement. The assessment found that the estimate of excess cancer risk resulting from 
lifetime exposures to PAH-contaminated soil and dust via non-dietary ingestion in these 
settings exceeded 1 x 10-4 in both deterministic and probabilistic central tendency 
estimates.  This manuscript will be submitted to the journal Environmental Science and 
Technology (ES&T) for publication. The lead author of this manuscript is a non USGS 
scientist; two USGS scientists are co-authors. 
 
Impact of Dissemination: This information product is considered by the USGS to be 
Influential Scientific Information.  
 
Timing of Review (Including Deferrals): February – November 2012.  Deferrals are not 
anticipated at this time. 
 
Manner of Review, Selection of Reviewers, and Nomination Process:  Review will be 
by individual e-mail/letters/memoranda/documents or as returned to the authors as an e-
mail from ES&T.  USGS will select a reviewer pursuant to requirements in Survey Manual 
chapter 502.3—Fundamental Science Practices: Peer Review (http://www.usgs.gov/usgs-
manual/500/502-3.html).  Editorial staff at ES&T will select reviewers for the journal. 
 
Expected Number of Reviewers: Five reviewers are anticipated. 
 
Requisite Expertise:  Toxicology, human-health risk assessment, or ecotoxicology. 
 
Opportunity for Public Comment: No, the opportunity for public comment is not formally 
incorporated into the USGS or ES&T peer-review process. 
 
Agency Contact:  peer_review_agenda@usgs.gov.  
 

http://www.usgs.gov/usgs-manual/500/502-3.html
http://www.usgs.gov/usgs-manual/500/502-3.html
mailto:clreid@usgs.gov


Peer Review Summary Document 
 
 (11/9/2012) 
 
Peer Review Plan  
 
http:// www.usgs.gov/peer_review/docs/coal_tar_sealants_and_cancer_risk.pdf  [18 KB 
PDF]  
 
Title and Authorship of Information Product Disseminated 
 
Cancer Risk from Incidental Ingestion Exposures to PAHs Associated with Coal-Tar-Sealed 
Pavement, By E. Spencer Williams, Barbara J. Mahler, and Peter C. Van Metre. 
 
Peer Reviewers Expertise and Credentials 
 
Reviewer #1: Holds an undergraduate degree from Old Dominion University and doctoral 
degree from North Carolina State University, with a major in toxicology and a minor in 
molecular technology. The reviewer’s postdoctoral position was in the Environmental 
Carcinogenesis Division, Research Triangle Park, NC and the University of Tennessee Health 
Science Center, Department of Physiology. The reviewer has conducted basic research 
studies of the toxicology and carcinogenicity of drinking water disinfection by-products, 
industrial chemicals, drinking water concentrates (‘mixtures’) and other toxic substances. 
The reviewer has over 12 years of in vitro and in vivo toxicology laboratory and field 
experience. Since joining the U.S. Geological Survey in 2011, the reviewer has conducted 
short-term toxicity and anchorage-independent growth assays using environmental samples 
collected from mountaintop removal areas in West Virginia. The reviewer is well-versed in 
sample collection, assays, and data analysis for toxicity and carcinogenicity testing using 
environmental air, water, soil and chemical exposures. The reviewer has published 15 
articles in the peer-reviewed literature, as cited by Scopus, and a Scopus h-index of 8. 
 
Reviewers #2-5: Are four anonymous peer reviewers chosen by the scientific journal 
Environmental Science and Technology. The reviewers were selected on the basis of the 
subject matter of the paper, the experts available in a given area, and knowledge of the 
habits of proposed reviewers (Environ. Sci. Technol., vol. 23, no. 1, 1989, p. 30).  
 
Charge Submitted to Peer Reviewers 
 
The reviewers were asked to make an objective evaluation of the research, with particular 
emphasis on the interpretation and discussion of results.  They were notified that the 
subject matter could receive attention on a nationwide scale and be scrutinized at a high 
level of detail. 
 
Summary of Peer Reviewers Comments 
 
Reviewer #1:  Found this to be an extremely interesting and well-written manuscript that 
provides important and meaningful data that are of immediate interest to benefit human 
health and will be of interest to both specialists and the general population.  The reviewer 
also noted that it provides a sound basis for the choice of the analytical methods and values 
used to model risk.  The reviewer’s principal suggestions were that the authors provide a 
hypothetical scenario for a low but non-zero ingestion rate for outdoor (pavement) dust and 

http://www.usgs.gov/peer_review/docs/coal_tar_sealants_and_cancer_risk.pdf


that an estimate of inhalation be included, as these two factors could increase the risk 
substantially. The reviewer also suggested that the manuscript discuss data on 
bioavailability of PAH and “weathering” over time, and the possible effect on risk. As a final 
comment, the reviewer recommended that the amount of risk incurred in childhood be 
noted in the concluding remarks of the Abstract, and also be considered for inclusion in the 
title, as the amount of risk in the early years of life is a major finding. 
 
Peer Reviewer #2: Found this to be a well-written, fairly straightforward, and unique 
analysis that is worthy of publication. The reviewer noted that the section on uncertainty 
was comprehensive and responsible. The reviewer suggested that, given the clarity of the 
deterministic analysis and the many scenarios modeled, the probabilistic analysis be moved 
into the Supplemental Information, but left it as a judgment call to the authors. The 
reviewer also suggested that analyses of inhalation and dermal exposure pathways be 
included. 
 
Peer Reviewer #3: Stated that the risk assessment work is a nice addition and a logical 
extension of the authors’ previous work, and that the manuscript is clearly written and well 
organized. The reviewer found the study to be very thorough with ample references and 
justification given for all of the values selected for inclusion in the risk assessment. The 
reviewer noted that the comprehensive discussion of sources of uncertainty lent further 
confidence to the outcome of the analyses. The reviewer also made suggestions for minor 
editorial revisions. 
 
Peer Reviewer #4: Considered the paper to be well-written and scientifically sound, and that 
it makes a convincing case elevated exposure to PAH associated with proximity to coal-tar-
sealed pavement is associated with a significant increase in excess lifetime cancer risk. The 
reviewer had no suggestions for revision. 
 
Peer Reviewer #5: Commented that this paper represents the next step in the research on 
coal-tar-sealed pavement. The reviewer felt that the use of non-parametric statistics would 
be more appropriate for the data used, and also made suggestions for minor editorial 
revisions. 
 
Summary of USGS Response to Peer Reviewer Comments 
 
Almost all editorial revisions suggested by the reviewers were incorporated into the 
manuscript, which strengthened the overall clarity.  In response to Reviewer #1’s request 
for a hypothetical scenario for ingestion of pavement dust, the authors generated a scenario 
for ingestion of 4 to 8 mg of pavement dust for children 0 to 6 years of age and 
incorporated it into the text. In response to Reviewer #1’s comments regarding 
bioavailability, the authors chose the default of 100% as no site-specific data are available, 
but further discussion of this issue has been added to the section on uncertainty. In 
response to Reviewer #1’s comment regarding highlighting the importance of childhood 
exposure, the authors have added a sentence to this effect to the final part of the Abstract. 
In response to Reviewer #2’s comment regarding relegation of the probabilistic analysis to 
the Supplementary Information, the authors felt that because these types of calculations 
have become standard practice, the probabilistic analysis should be retained in the body of 
the text. In response to Reviewer #1 and 2’s suggestion for analysis of additional exposure 
pathways (non-dietary ingestion of pavement dust, inhalation, and dermal exposure), the 
authors responded that these additional analyses were outside the scope of this assessment 
for a variety of reasons (e.g., a lack of published ingestion rates for pavement dust), but 
that these are avenues of current research. In response to Reviewer #5’s comment 
regarding a preference for non-parametric statistics, the authors used the non-parametric 



Mann-Whitney Wilcoxon rank sum test; the use of this test did not change any of the 
conclusions on statistically significant differences. 
 
The Dissemination 
 
The product will be published as an article in Environmental Science and Technology and will 
be available at http://pubs.acs.org/journal/esthag. 
  

http://pubs.acs.org/journal/esthag


May be completed digitally and returned via email or printed and completed manually  

USGS Peer Review Checklist
IP Number:  IP-                                         Senior USGS Author: 

Title:

  

 Please complete this form and return it to the author by:  ______________________ 
Do not include routine editing in your review with the exception of critical or sensitive areas where technical meaning or 
policy is an issue. Include any additional materials, such as the marked-up copy of the report and additional comments. 
 
Your name:   (print)__________________________________________ 
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EXHIBIT 4 



Response to Comment on “Cancer Risk from Incidental Ingestion
Exposures to PAHs Associated with Coal-Tar-Sealed Pavement”

We welcome the opportunity to respond to Magee and
Keating-Connolly’s Comment (hereinafter the Com-

ment) regarding our January 2013 publication on estimates of
excess lifetime cancer risk arising from exposure to PAHs
through incidental ingestion of soil and dust in residential
settings affected by coal-tar-based parking lot sealants.1 In that
publication we concluded that use of coal-tar-based sealants
magnifies aggregate exposures to carcinogenic (B2) PAHs in
children and adults in residences adjacent to sealed pavement
and that sealant use is associated with human-health risks in
excess of widely accepted guidelines.
Magee and Keating-Connolly state that exposure to PAHs by

ingestion of dust and soil “are less significant” than that from
diet. We demonstrated previously, however, that PAH exposure
in children from ingestion solely of dust in residences adjacent
to coal-tar-sealed pavement could exceed that from diet by a
factor of 2.5−9.5.2 References to dermal exposure to coal-tar
pharmaceuticals invoked in the Comment are not relevant, as
our study considered neither pharmaceutical nor dermal
exposure. Magee and Keating-Connolly imply indirectly that
environmental exposures to coal tar are unlikely to cause
cancer. Coal tar and coal-tar pitch are listed as known human
carcinogens by the International Association for Research on
Cancer 3and the National Toxicology Program (http://ntp.
niehs.nih.gov/ntp/roc/twelfth/profiles/CoalTars.pdf). USEPA
classifies seven PAHs as probable human carcinogens (http://
www.epa.gov/ttnatw01/hlthef/polycycl.html).
Magee and Keating-Connolly suggest that available soils data

are inadequate for a risk assessment and were used selectively.
Although soils data associated with contamination from coal-
tar-based sealants are available from only two studies,4,5 we
addressed the uncertainty associated with this relatively small
data set by including a probabilistic approach. We used
professional judgment to discern which of the New Hampshire
soil samples were affected or unaffected by coal-tar-based
sealant, but point out that the potential snowplow-mixing of
soils the Comment refers to would mean that PAH
concentrations for sealant-contaminated soils in our assessment
were biased low, possibly underestimating cancer risk. The
results of the 1997 USGS study invoked in the Comment are
not relevant as stormwater, not soil, was sampled; further, that
study did not consider the presence or absence of coal-tar-
based sealant.6 PAH concentrations associated with coal-tar-
sealcoated residential driveways and coal-tar-sealcoated parking
lots are similarin fact, a 2009 USGS study reported that PAH
concentrations in dust from two residential driveways in
suburban Chicago (5800 and 9600 mg/kg) exceeded those
from the commercial parking lots sampled with coal-tar-based
sealant (mean concentration 2200 mg/kg).4

Magee and Keating-Connolly dispute ingestion rates used for
soil in our risk calculations for reasonable maximum exposure
(although not those for the central tendency). We used
ingestion rates from a broad array of peer-reviewed articles and
regulatory recommendations, including the1997 version of the

Exposure Factors Handbook.7−10 The unifying message of all
available empirical and modeled soil exposure studies is that
estimates of upper-percentile ingestion of soil vary widely
within and among studies.7,10,11 In the 1997 Handbook, 400
mg/day is the recommended upper percentile value for soil
ingestion in children, based primarily on ref 12, in which “upper
percentile values ranged from 106 mg/day to 1432 mg/day
with an average of 383 mg/day for soil ingestion.” Although the
2011 Handbook revised the 1997 values, it cites confidence in
the recommendations as low.11 The 2011 recommendations are
incongruous, as the upper percentile ingestion rate for soil
alone and for soil and dust combined both are 200 mg/day.
Additionally, the 2011 Handbook does not provide a different
upper percentile ingestion rate for children than for adults. As
we noted in our publication, however, “Recalculation of risk
estimates using those [soil ingestion rates] in the 2011 updated
version of the Handbook slightly changes risk estimates but
does not change the overall conclusions of our assessment.”
Using the 2011 rates, the reasonable-maximum risk estimates
exceed 10−4 in the four exposure scenarios for settings affected
by coal-tar-based sealants (data not shown), and use of the
2011 rates actually increases central-tendency risk estimates in
some scenarios as much as 30%. Magee and Keating-Connolly
claim that our calculations are “non-standard” because the
calculations assume that “7−13 year olds ingest soil at the same
rate as children age 0−6 years,” but the 2011 Handbook, the
2008 Child-Specific Exposure Factors Handbook, and the 1997
Handbook all recommend that the same soil ingestion rate be
used for those age groups.7,11,13 Finally, our estimates did not
employ age-dependent assessment factors, which are recom-
mended to account for sensitivity of children to substances that
cause cancer through a mutagenic mode of action (including
PAHs).14 Application of these factors multiplies risks incurred
from ages 0−2 years by a factor of 10, and risks incurred from
ages 2−16 years by a factor of 3.
We addressed uncertainty associated with PAH concen-

trations in soil and dust and with ingestion rates by use of
Monte Carlo analysis. Monte Carlo analysis is “a technique for
characterizing the uncertainty and variability in risk estimates
by repeatedly sampling the probability distributions of the risk
equation inputs and using these inputs to calculate a range of
risk values”.15 Probabilistic estimates of cancer risk agreed well
with the deterministic estimates: the 50th and 95th percentile
risk in a 70-year exposure scenario and the 95th percentile risk
in a childhood exposure scenario exceeded 10−4.1

Regarding the recommendation that future risk assessments
consider bioavailability of PAHs from coal-tar-based pavement
sealant, no such data are available currently. We noted that our
assumption of 100% bioavailability might cause modest
overstatement of cancer risk, but we also reported that
“bioavailability on the order of 20% would still be associated
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with risk in excess of 1 × 10−4 in some exposure scenarios,” and
that bioavailability of PAHs in soils has been observed to be as
high as 90%.
The uncertainties raised in the Comment were acknowl-

edged and discussed in our publication. Our published risk
calculations support our conclusion that use of coal-tar-based
sealants magnifies aggregate exposures to B2 PAHs in children
and adults in residences adjacent to where these products are
used, that it is associated with human health risks in excess of
widely accepted standards, and that further investigation of
exposure to PAHs associated with coal-tar-based pavement
sealant is warranted.

E. Spencer Williams1,*
Barbara J. Mahler2
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1Baylor University, Center for Reservoir and Aquatic
Systems Research, One Bear Place #97178, Waco, Texas,
76703-7178, United States
2U.S. Geological Survey, 1505 Ferguson Lane, Austin,
Texas 78754, United States

■ AUTHOR INFORMATION
Corresponding Author
*Phone: (254) 710-2468; fax: (254) 710-2580; e-mail: sp_
williams@baylor.edu, spencer.williams.phd@gmail.com.
Notes
The authors declare no competing financial interest.

■ REFERENCES
(1) Williams, E. S.; Mahler, B. J.; Van Metre, P. C. Cancer risk from
incidental ingestion exposures to PAHs associated with coal-tar-sealed
pavement. Environ. Sci. Technol. 2013, 47 (2), 1101−9.
(2) Williams, E. S.; Mahler, B. J.; Van Metre, P. C. Coal-tar pavement
sealants might substantially increase children’s PAH exposures.
Environ. Pollut. 2012, 164, 40−41.
(3) IARC, Monographs on the Evaluation of Carcinogenic Risk of
Chemicals to Man. Geneva, Switzerland, 1972-present.
(4) Van Metre, P. C.; Mahler, B. J.; Wilson, J. T. PAHs underfoot:
Contaminated dust from coal-tar sealcoated pavement is widespread in
the United States. Environ. Sci. Technol. 2009, 43 (1), 20−5.
(5) Watts, A. W.; Ballestero, T. P.; Roseen, R. M.; Houle, J. P.
Polycyclic aromatic hydrocarbons in stormwater runoff from seal-
coated pavements. Environ. Sci. Technol. 2010, 44 (23), 8849−8854.
(6) Steuer, J.; Selbig, W.; Hornewer, N.; Prey, J. Sources of
Contamination in an Urban Basin in Marquette, Michigan, and an
Analysis of Concentrations, Loads, And Data Quality, USGS Water
Quality Investigations Report 97-4242; US Geological Survey:
Middleton, WI, 1997.
(7) USEPA. Exposure Factors Handbook (Final Report); U.S.
Environmental Protection Agency: Washington, DC, 1997.
(8) Portier, K.; Tolson, J. K.; Roberts, S. M. Body weight
distributions for risk assessment. Risk Anal 2007, 27 (1), 11−26.
(9) Stanek, E. J., 3rd; Calabrese, E. J. Daily soil ingestion estimates for
children at a Superfund site. Risk Anal 2000, 20 (5), 627−35.
(10) Van Holderbeke, M.; Cornelis, C.; Bierkens, J.; Torfs, R. Review
of the Soil Ingestion Pathway in Human Exposure Assessment; VITO/
RIVM: Flanders, Belgium, 2008.
(11) USEPA. Exposure Factors Handbook, 2011 ed.; U.S. Environ-
mental Protection Agency: Washington, DC, 2011.
(12) Calabrese, E. J.; Barnes, R.; Stanek, E. J., 3rd; Pastides, H.;
Gilbert, C. E.; Veneman, P.; Wang, X. R.; Lasztity, A.; Kostecki, P. T.
How much soil do young children ingest: an epidemiologic study.
Regul. Toxicol. Pharmacol. 1989, 10 (2), 123−37.
(13) USEPA. Child-Specific Exposure Factors Handbook; U.S.
Environmental Protection Agency: Washington, DC, 2008.

(14) USEPA. Supplemental Guidance for Assessing Susceptibility from
Early-Life Exposure to Carcinogens; U. S. Environmental Protection
Agency: Washington, DC, 2005.
(15) USEPA. Risk Assessment Guidance for Superfund: Vol. IIIPart
A, Process for Conducting Probabilistic Risk Assessment; U. S.
Environmental Protection Agency: Washington, DC, 2001.

Environmental Science & Technology Correspondence/Rebuttal

dx.doi.org/10.1021/es405078f | Environ. Sci. Technol. XXXX, XXX, XXX−XXXB

mailto:sp_williams@baylor.edu
mailto:sp_williams@baylor.edu
mailto:spencer.williams.phd@gmail.com


 
 
 
 
 
 
 

EXHIBIT 5 



Comment on “Cancer Risk from Incidental Ingestion Exposures to
PAHs Associated with Coal-Tar-Sealed Pavement”

Many sources of human exposures to polycyclic aromatic
hydrocarbons (PAHs) have been identified in food

(deposition onto farms, cooking food, smoking of food), air
(cigarettes, power plant emissions, vehicle emissions, fireplaces,
wood burning stoves, industrial emissions, and all combustion
sources) and consumer products (shampoos, ointments,
medications, paints, coatings, fuels, and lubricating oils). Diet
has been recognized as the greatest source of exposure to PAHs
for the general nonsmoking population.1−6 In comparison,
exposure to PAHs in soil and dust are less significant.
Estimates of PAH intake from food vary widely, ranging from

a few nanograms to a few micrograms per person per day. For
patients treated with coal tar for psoriasis, atopic dermatitis and
other skin disorders, the intake of PAHs from coal tar
pharmaceuticals is estimated to be greater than dietary, air
and smoking exposures combined.7 Intakes from exposures to
PAHs in soil or dust are expected to be lower than dietary
intakes and significantly lower than patients applying coal tar
directly to their skin. There is no evidence that coal-tar-based
sealants increase cancer risks. In fact, there is good evidence
from robust epidemiological studies on the use of coal tar
pharmaceuticals that coal tar does not increase the risk of
cancer in that highly exposed population.8−14

There has been concern that coal-tar-based sealant use on
parking lots are a source of PAH exposures to adults and
children. Insufficient data exist on PAH concentrations in soil
or settled house dust attributable to coal-tar-based sealants and
as such, a risk assessment cannot be performed. A recent
screening level regulatory risk assessment15 attempted to link
the presence of PAHs in coal-tar-based sealants to significant
health risk. Given the many safety factors used, regulatory risk
assessments do not predict actual risks to people nor do they
find associations between chemicals in the environment and
health outcomes.
The authors15 assert that the presence of coal-tar-based

pavement sealants is associated with significant increases in
estimated cancer risks for residents living adjacent to coal-tar-
sealed paved surfaces. We are unaware that any association has
been established between residents living adjacent to coal-tar-
sealed paved surfaces and health risks, and our evaluation finds
that no increases in estimated cancer risks above regulatory
levels of concern have been established by the screening level
risk assessment.
The authors15 acknowledge a limited data set was used: 7 out

of 11 soil samples collected adjacent to coal-tar-sealed parking
lots, and 3 out of 7 soil samples collected adjacent to unsealed
surfaces. The authors do not explain the selective use of data.
Soil samples were collected from the edges of two parking lots
in Illinois16 and one parking lot in New Hampshire.17 Soil
samples collected in New Hampshire cannot be reliably
identified as affected/unaffected by coal-tar-sealant because
sealed and unsealed parking lots are adjacent to each other.
Sample locations overlap with snow plow disposal areas for
abutting parking lots, and snow mixing from multiple adjacent

lots makes it impossible to link surface soil results to one
parking lot.
Furthermore, in terms of potential exposure points, children

routinely play in residential yards, not at the edge of
commercial parking lots. A separate USGS study18 found that
PAH concentrations are much lower in residential yards and
directly adjacent to residential driveways than adjacent to
commercial parking lots. Samples from edges of commercial
parking lots are not relevant for residential risk assessment.
Should additional studies be performed to collect data from

actual exposure areas that can isolate the effect of coal-tar-based
sealant use, the risk assessment undertaken at that time could
use standard U.S. Environmental Protection Agency (EPA) risk
assessment assumptions to evaluate “reasonable maximum”
exposures.19,20 The authors15 used a soil ingestion rate of 400
mg per day (mg/day), double what EPA20 recommends for the
reasonable maximum exposure case (200 mg/day). The EPA
rate accounts for both soil and dust ingestion. The authors15

calculated intake for dust separately and added this to soil
intake, in effect increasing the soil/dust ingestion rate for
children to 500 mg/day and inappropriately increasing the
resulting risk estimates by a factor of 2.5. An additional
nonstandard increase in the soil ingestion rate was done by
assuming 7−13 year olds ingest soil at the same rate as children
age 0−6 years. Risks for this subgroup are inappropriately
increased by a factor of 4 with use of a soil ingestion rate four
times greater than the 100 mg/day rate recommended by EPA
for this age group.20

Another factor to consider in a future risk assessment of coal-
tar-based sealants is bioavailability. PAHs are bound to soil and
other matrices (pieces of asphalt pavement) and are not 100%
absorbed into the systemic circulation. While this is true for all
PAHs in soil, it is particularly important if coal-tar-sealed
pavement is the source. USGS16 and UNHSC17 have reported
that large pieces of sealant or sealant adhered to pavement
enter soil by surface water runoff or the action of snowplows.
Sample photographs 16 identify particles far larger than the 250-
μm size cutoff that EPA21 considers relevant for human risk
assessment, and bioavailability would be far lower than the
bioavailability of smaller particles.
Risks to people living near coal-tar-sealed pavement from

PAHs in soil have not been estimated by the authors.15 Soil
exposures to coal tar constituents in areas near sealed pavement
where people might actually be exposed have not been
characterized. The risk estimates presented by the authors15

cannot be used to make decisions about the risk of coal-tar-
based sealants. Since the risk associated with coal-tar-based
sealants has not been characterized due to insufficient data, it is
not justifiable to pursue policies to ban the use of coal-tar-based
sealants. Risk management decisions should not be made on
the basis of screening level risk assessments, particularly those
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based on unidentified data from a total of 10 soil samples from
two different states. Future risk assessment efforts should
consider the long history of use of coal tar as a therapeutic
agent demonstrating that coal tar exposures do not increase
people’s risk of cancer.
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