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MEMO 
 

TO: Geoff Brosseau  DATE: July 15, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—July 15, 2002 
             
 
The Brake Pad Partnership Steering Committee met by conference call on July 15th to 
prepare for the September Stakeholder Conference and to review the brake wear debris 
characterization work completed so far by Clemson University.  A copy of the agenda is 
attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Jim Trainor, brake manufacturer representative and technical consultant 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 

Rodger Dabish of TMD Friction was unable to participate in the teleconference. 
The following items were discussed: 

Stakeholder Conference Planning 
The Steering Committee reviewed the objectives for the Stakeholder Conference and 
planned the agenda topics.  The focus of the meeting will be on the Brake Pad 
Partnership Action Plan.  The primary goal will be to obtain stakeholder feedback on the 
plan developed to date, and to get stakeholder guidance about how to proceed in the 
development of a more detailed plan.  To ensure adequate feedback (and to respond to 
comments about last year’s meeting), the Steering Committee agreed to set aside plenty 
of time for discussion. 
In advance of the meeting, the Steering Committee will distribute materials for 
stakeholder review.  These materials will include the Proposition 13 grant scope of work 
(which is the current best written version of the entire Action Plan) as well as more 
detailed descriptions for most Action Plan elements (these were prepared with the 
assistance of potential contractors to support Steering Committee preparation of the 
Proposition 13 grant scope of work).  For a few elements—like air deposition modeling 
and additional wear debris characterization—the Steering Committee currently does not 
have enough information to prepare more detailed plans.  The Steering Committee will be 
especially interested in Stakeholder input on next steps for these topics. 
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Stakeholder Update Planning 
A project update newsletter will be mailed to stakeholders along with the meeting 
registration materials for the September 9th Stakeholder Conference.  The Steering 
Committee edited a draft that Sustainable Conservation prepared.  Sustainable 
Conservation will make sure that materials mentioned in the project update (such as the 
Proposition 13 grant scope of work and the report of the first phase of the Clemson 
University brake wear debris characterization work) are readily available on the Internet. 

Brake Wear Debris Characterization Status Report 
One of the brake manufacturer representatives distributed a memorandum with a great 
number of questions about the Clemson wear debris characterization work.  These 
questions are not negative—in fact, working through them is likely to enhance the quality 
of the current work and will also help the Steering Committee define future 
characterization projects.  Due to the amount of information to review, the Steering 
Committee decided to have a special conference call for a technical discussion of the 
Clemson work. 

Anticipated Next Steps 
The major upcoming work is to finalize preparations for the September 9th Stakeholder 
Conference.  The upcoming Steering Committee meeting schedule is as follows: 

• August 7, teleconference meeting 
• August 7, special technical conference call to review Clemson University brake 

wear debris characterization work 
• September 8-10, in-person meeting, San Francisco Bay area 
• September 9, Stakeholder Conference, San Francisco Bay area 

In the next few weeks, Sustainable Conservation will be scheduling conference calls and 
meetings through the end of 2002. 
 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Monday, July 15, 2002  9:00-10:00 AM P.D.T.  
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT  Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 
2. Planning the Agenda for the September 9 Annual Stakeholder Conference (25 minutes)  
 
3. Planning for a new stakeholder update (10 minutes) 
 
4. Update from Mark and discussion of the new characterization data  (20 minutes) 
 
 
Topics for future discussion: 
*status of the Protocol document 
*status of the QA/QC program for the Cu use monitoring effort 
*Ole von Uexkull's thesis on antimony from brakes in Sweden 
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MEMO 
 

TO: Geoff Brosseau  DATE: August 8, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—August 7, 2002 
             
 
The Brake Pad Partnership Steering Committee met by conference call on August 7th to 
prepare for the September Stakeholder Conference and to have a special extended review 
of the Clemson University brake wear debris characterization work.  A copy of the 
agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
Rodger Dabish of TMD Friction and Jim Trainor, brake manufacturer representative and 
technical consultant, were unable to participate in the teleconference. 
The following items were discussed: 

Stakeholder Conference Planning 
The Steering Committee spent most of the meeting working out the agenda for the 
Stakeholder Conference.  Each Steering Committee member will be responsible for 
presenting a portion of the Action Plan for stakeholder input and discussion.  The agenda 
agreed to by the Steering Committee provides ample time for discussion to ensure plenty 
of opportunity for stakeholders to ask questions and to provide directions to for future 
Steering Committee action. 
Sustainable Conservation will distribute the final agenda and related technical materials 
in late August.  I strongly encourage attendees to review the technical materials in 
advance of the meeting to note your questions and comments. 

Brake Wear Debris Characterization Status Report 
Professor Mark Schlautman of Clemson University gave the Steering Committee a copy 
of the report of the first phase of his research that is funded by Palo Alto and BASMAA.  
The first phase of the work was to develop a reproducible, accurate method for measuring 
the quantity of copper in brake wear debris (which has been a challenge for contract 
laboratories due to the difficulty of the copper extraction) and to determine the minimum  
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reproducible sample size for use in future experiments.  The report documents the 
development of a successful copper extraction method involving combustion of the wear 
debris sample at 400ºC, microwave digestion in an acid/peroxide solution1 and 
subsequent analysis of the solution by standard copper measurement methods.2  The 
report also documents that even very small samples should be representative—no sample 
heterogeneity was observed for the lowest range of masses (0.5 to 10 mg) that could be 
practically weighed out using a conventional analytical balance. 
Previously, one of the brake manufacturer representatives sent the Steering Committee a 
memorandum with a great number of questions about the Clemson wear debris 
characterization work.  These questions were primarily about method details—fine points 
not usually described in the scientific methods portion of a research paper (e.g., what 
device was used to cut up wear-debris-containing air filters; whether the material adhered 
to container walls during extractions).  There were also questions about terminology, 
seeking use of very exacting language. 
Professor Schlautman carefully went through the comments and added text to his first 
phase report to address every comment, making the report much more detailed than a 
typical report of its type—but more accessible for scientists and engineers who do not 
normally work with analysis of environmental samples.  During his work, he identified 
and corrected a minor mathematical error in one set of calculations.  While these 
additions do not change the overall meaning of the report, they enhance the clarity of the 
work and contribute to the Partnership process by making it possible for skilled 
laboratory personnel who do not normally work with environmental samples (e.g., 
existing staff at brake manufacturer companies) to duplicate the method developed for 
measurement of copper in brake wear debris. 
The Steering Committee members expressed their pleasure with information obtained to 
date.  They noted their appreciation to Palo Alto and BASMAA for providing funding to 
Clemson for this work.   
Clemson is proceeding with the next phase of the workplan, which includes extractions of 
the wear debris with the solutions used do standard hazardous waste measurements 
(TCLP, TTLC, WET for STLC), extractions with a few other solutions, and a total 
surface area analysis of the sample.  Professor Schlautman is also beginning to consider 
what solutions will be used for the third phase of the workplan, which involves doing 
extractions of the wear debris using environmentally relevant solutions.  For this third 
phase, the Steering Committee suggested that he consider a test using Bay sediment pore 
water or a suitable substitute.   
Work at Clemson has been delayed by difficulties in retaining staff for the project.  
Professor Schlautman indicated that it is actually more difficult to staff a small project 
like this one than to staff a larger project, where a full time assistant can be hired. 

 
1 Mixing the digestion reagents together directly with the combusted brake wear debris samples in the 
proportion HNO3:HCl:H2O2 = 1:3:0.5. 
2 Both GFAA and ICP-AES were used. 
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Professor Schlautman is cleaning up his report and will put it in a format suitable for 
distribution prior to the Stakeholder Conference.  I will forward this report when it is 
available. 

Other Items 
Paper on Environmental Chemistry of Copper Metal.  The Steering Committee briefly 
discussed a paper identified in the BASMAA-funded literature review project that 
provides a detailed chemical analysis of the corrosion of copper exposed to the 
environment and the subsequent release of that copper into runoff.3  The paper is 
interesting in that it provides a possible chemical explanation for the relatively high 
dissolved fraction of copper measured at certain sampling locations (e.g., parking lots, 
roads).  During the discussion, it was noted that chemistry of copper in brake wear debris 
may be different than the chemistry described in this paper, as the heat and chemistry that 
occur during braking could create some initial copper compounds on the copper portions 
of wear debris surfaces. 
Formal Publication of Brake Wear Debris Generation Protocol.  Manufacturers 
announced that the report distributed at last year’s stakeholder conference has been 
converted into the appropriate format for a Society of Automotive Engineers (SAE) 
publication and will be submitted soon.  (This work has been delayed by the continued 
failing health of author Jim Trainor).  The protocol is also scheduled for presentation at 
the primary brake industry technical conference—the SAE Brake Colloquium—in 
October. 
Quality Assurance/Quality Control (QA/QC) for Copper Use Reporting.  In response to a 
Steering Committee request, the Brake Manufacturers Council (BMC) has developed a 
written QA/QC plan for its annual copper use reporting process.  That plan will be 
implemented with the collection of next year’s reporting data.  The industry currently 
considers the written plan itself to be confidential, but promised to work with the Steering 
Committee to find a way to make information about the QA/QC process available to the 
public, perhaps in summary form.  To facilitate discussion of the adequacy of the QA/QC 
plan and development of public information about it, the BMC agreed to release its 
confidential written plan to the Steering Committee soon.  I will seek to ensure that the 
procedure is technically adequate and that all-important information about the QA/QC 
procedures will be included in public documents. 
Anticipated Next Steps 
The major upcoming work is to finalize preparations for the September 9th Stakeholder 
Conference.  After that, the Steering Committee will again focus on assembling the 
resources and technical team to implement its Action Plan.  The upcoming Steering 
Committee meeting schedule is as follows: 

• September 8-10, in-person meeting, San Francisco Bay area 
• September 9, Stakeholder Conference, San Francisco Bay area 
• October 15, teleconference meeting 

 
3 Wallinder, O. I.; Leygraf, C. “Seasonal Variations in Corrosion Rate and Runoff Rate of Copper Roofs in 
an Urban and a Rural Atmospheric Environment,” Corrosion Science, 2001, Vol. 43, pp. 2379-2396. 
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• November 12, teleconference meeting 
• December 10, teleconference meeting 
• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area 

(tentative dates and location) 
 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Wednesday, August 7, 2002  9:00-11:00 AM P.D.T.  
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
        - Update on inquiry from the RWQCB on our P. 13 grant application--Sarah 
        - Any feedback from your stakeholders on the BPP Update? 
        - Anything else? 
 
2. Planning the Agenda for the September 9 Annual Stakeholder Conference (25 minutes) 
        - Review draft agenda (see attached) 
        - Identify which Steering Committee members will present which topics 
        - Identify Steering Committee members to serve as discussants 
        - Approve the agenda 
 
3. Additional Planning for the September 9 Annual Stakeholder Conference (15 minutes) 
        - Begin identifying the tough questions we should expect to get 
        - Agenda for September 8 Steering Committee meeting (preparing for the next day) 
        - Agenda for September 9 Steering Committee meeting (debriefing and next steps) 
 
4. Updates on:  (15 minutes) 
        - status of the Protocol document 
        - status of the QA/QC program for the Cu use monitoring effort 
 
5. Update from Mark and discussion of the new characterization data  (1 hour)  
 
 
Topics for future discussion: 
        *Ole von Uexkull's thesis on antimony from brakes in Sweden 
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MEMO 
 

TO: Geoff Brosseau  DATE: September 11, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Steering Committee Meetings—September 8-10, 2002 
             
 
The Brake Pad Partnership Steering Committee met in person at Stanford University on 
September 8 and 10 and hosted a Stakeholder Conference on September 9, 2002.  Copies 
of the meeting agendas are attached.  This memorandum summarizes the major items of 
discussion and important outcomes of the Steering Committee meetings.  Since 
Sustainable Conservation is preparing a summary of the stakeholder meeting, that 
meeting is not summarized in this memorandum.  Sustainable Conservation will mail the 
stakeholder meeting summary to all meeting participants and to all other stakeholders 
who request copies (contact Sarah Connick, SConnick@suscon.org, 415-977-0380 x314 
if you want a copy). 
The purposes of the Steering Committee meetings were: 

• To review recent Partnership-related information, including the industry copper 
use report for 2001, the copper use report QA/QC Plan, and the preliminary 
results of the next phase of Clemson University’s brake wear debris 
characterization work;  

• To complete joint preparation for the stakeholder meeting (including preparation 
of joint presentations); 

• To debrief jointly after the meeting; and  
• To identify follow-up actions to incorporate stakeholder feedback into the Action 

Plan scope of work. 
The following people participated in the Steering Committee meetings:   

• Sarah Connick, Sustainable Conservation (Project Manager, Facilitator) 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, ADVICS North America, Inc. (formerly Sumitomo Electric 

Automotive, Inc.) and lead representative of the Brake Manufacturers' Council 
Product Environmental Committee (BMC/PEC)  

• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 

Steering Committee members Jim Trainor (brake manufacturer representative and 
technical consultant) and Tim Merkel (formerly of Federal-Mogul Corporation) were 
unable to participate in the meetings. 

 

tdc
environmental



Brake Pad Partnership Meetings 
September 8-10, 2002 
Page 2 
 
 

 

Brake Manufacturer Copper Use Reporting 
The Brake Manufacturer’s Council (BMC) has provided its annual report of copper use in 
original equipment passenger vehicle and light truck disc brake pads for model year 
2001.  The report indicates that copper use in vehicle disc brake pads has stabilized, with 
no meaningful change from last year’s reported use.  This result was expected, as the 
brake pad reformulations to meet new model year 2000 safety standards are now 
complete (those safety standards indirectly drove an increase in copper use).  The results 
are as follows: 

Brake Pad Friction Material Copper Content Monitoring Results 
     

Model Year:      1998      1999      20001      2001 
     

Data from Top 20 New 
Vehicles Sample2 

    

Total vehicle sales (vehicles) 15,540,765 16,890,536 17,349,932 17,122,368 
Top 20 vehicle sales (vehicles) 6,659,538 6,931,931 6,810,462 6,799,008 
Top 20 as a % of total vehicle 
sales 

42.8% 41.0% 39.3% 39.7% 

     
Total friction material in Top 
20 (kg) 

9,366,940 9,109,322 8,556,864 8,416,727 

Friction material per vehicle 
(kg) 

1.406 1.314 1.256 1.238 

     
Cu in Top 20 (kg) 267,462 358,541 384,145 381,507 
Cu per vehicle (kg) 0.0402 0.0517 0.0564 0.0561 
     
Copper:  change from 1998 
results 

-- +29% +40% +40% 

Copper:  change from 
previous year results 

-- +29% +11% No change 

     
 
A copy of the BMC copper use report is part of the Stakeholder Conference meeting 
materials that are available from Sustainable Conservation.  Because the BMC report 
does not provide many of the details of interest to stakeholders, the Steering Committee 
plans to issue a report again this fall similar to last year’s report. 
Quality Assurance/Quality Control (QA/QC).  In response to a Steering Committee 
request for a QA/QC plan, the Brake Manufacturers Council (BMC) developed a written 
procedure for the annual copper use reporting process.  Somehow this procedure (which 
is not attached because the BMC considers it confidential) became confused with a 
QA/QC plan, which it is not.  The manufacturer members of the Steering Committee 
apologized for the confusion and promised to prepare a publicly available QA/QC plan 
for the annual copper use reporting process.  The Steering Committee anticipates that it 
will review the BMC QA/QC plan this fall. 

 
1 Data modified to reflect a minor correction made by the BMC to vehicle sales data for model year 2000. 
2 A list of the Top 20 vehicles for each model year. 
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Brake Wear Debris Characterization 
Professor Schlautman’s laboratory at Clemson University notified the Steering 
Committee that preliminary results from the copper extraction tests underway (TCLP, 
and WET [STLC]) indicate that much of the copper in brake wear debris is extracted 
under these test conditions.  While these two tests were developed to provide a short-term 
method of predicting long-term leaching of metals in landfills (not on urban surfaces or in 
creek or Bay sediments), these surprising results could signal that copper in wear debris 
is more readily released into the environment than some Steering Committee members 
had previously believed.  Professor Schlautman and the Steering Committee have many 
questions about these results (e.g., Is the wear debris from the one pad that is being tested 
representative of all copper-containing pads?  How do these results relate to tests under 
more environmentally relevant conditions that the Clemson laboratory plans to conduct 
this fall?).  This information is potentially very important for the Partnership—but I urge 
caution in considering it, since the results are only preliminary. 
Brake Pad Partnership Action Plan/Proposition 13 Grant Proposal 
The Steering Committee is optimistic about the Brake Pad Partnership’s Proposition 13 
Grant proposal’s chances of success.  The State Water Resources Control Board is 
expected to announce its proposed grant funding in late September, for review by the 
State Board during an October workshop and approval at a hearing in before the end of 
October.  (I will forward relevant information to BASMAA as it is released.) 
Should the proposal not be funded, or should it receive only partial funding, the Steering 
Committee plans to seek stakeholder assistance with finding additional funding sources 
to complete its proposed scope of work.  Since it was not feasible to apply for complete 
funding of Sustainable Conservation’s role, even if the proposal is fully funded the 
Steering Committee will continue to assist Sustainable Conservation’s efforts to obtain 
necessary funds. 
Next Steps.  Sustainable Conservation is assembling letters of support for the grant 
proposal to forward to the State Water Resources Control Board in early October.  (Sarah 
Connick can provide model letters to anyone who needs one).  Once the Proposition 13 
grant decision is public, the Steering Committee will explore additional funding options 
if needed, with a goal of keeping a funding shortfall from creating additional delays in the 
project. 
Should Proposition 13 grant funding, be secured, the Steering Committee anticipates 
needing to start issuing contracts for specific tasks starting in about July 2003.  Before 
contracts can be put in place for grant funding, the Steering Committee has substantial 
work to do.  Some of the major tasks are: 

• To develop project details to a level that contract scopes of work can be prepared 
for all Action Plan elements; 

• To identify potential contractors in areas that are currently less well defined (e.g., 
air deposition modeling, aerodynamic diameter measurement, and chemical 
characterization of wear debris particles); 

• To identify the most effective methods for communicating with stakeholders 
about the Partnership, particularly the technical details of Action Plan 
implementation; and 
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• To find members for the Scientific Advisory Team and determine how best to 
work with the scientific advisors in a manner that is both efficient and open for 
stakeholders. 

Stakeholder input—both that received at the Stakeholder Conference and any other input 
you wish to provide—will be essential for the Steering Committee’s efforts to complete 
these tasks. 
Annual Stakeholder Conference 
Much of the Steering Committee’s meeting time was spent preparing for the Stakeholder 
Conference.  The Stakeholder Conference focused on obtaining input and guidance from 
stakeholders on the Action Plan, as represented by the Proposition 13 Proposal Scope of 
Work and more detailed written descriptions of some grant elements (air deposition 
monitoring, watershed modeling, watershed monitoring, and Bay modeling).  Additional 
conference highlights included the industry copper use report and a report from brake 
manufacturing company Nisshinbo on its progress in removing ingredients of 
environmental concern from its products, including plans to reduce copper use in future 
products. 
Attendance this year was far lower than in previous years.  I will be seeking feedback 
from BASMAA members regarding attendance, with a goal of ensuring that the Brake 
Pad Partnership’s future stakeholder involvement process meets your needs.  Specifically, 
I am looking for your suggestions about how best to obtain direct input from region’s 
stakeholders in light of the more technical direction of the next phase of the project (e.g., 
should we use a method other than an annual meeting?).  To the extent that events are to 
be scheduled, I will need active assistance from you to ensure that Partnership events do 
not conflict with your other obligations. 
Additional Items 

• Project Staffing in late September and early October.  Based on the continued 
need to conserve project funding and the anticipated project schedule, Sarah 
Connick will take a four-week leave of absence from late September until mid-
October (returning about October 15).  This cost-saving measure should not 
interfere with the project’s overall progress. 

• Publicity for the Brake Pad Partnership.  Sustainable Conservation has recognized 
the need for increased publicity for Partnership accomplishments.  While the 
brake industry has previously been reluctant to see much publicity for the project, 
industry Steering Committee members now feel that they can live with publicity, 
particularly when it highlights the accomplishments of the Partnership.  
Sustainable Conservation is considering issuing press releases when important 
events occur (e.g., grant awards, publication of wear debris generation protocol by 
the Society of Automotive Engineers).  Sustainable Conservation is also planning 
to prepare a concise list of partnership accomplishments and major upcoming 
activities, which should help stakeholders communicate the value of the 
Partnership. 

• Technical Reference Library.  The soon to be completed Brake Pad Partnership 
Technical Reference Library is an initial assembly of literature relevant to the 
fate, transport, and environmental importance of copper in vehicle brake pads.  
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Funding for development of this literature collection was provided by a U.S. EPA 
grant to BASMAA via the San Francisco Estuary Project.  The initial collection, 
which will be housed at the U.S. EPA Region 9 library, is almost complete.  
Information about the library, including a catalog of materials (with abstracts) is 
on the Internet at www.tdcenvironmental.com/brake/.  The catalog, which is 
currently in draft form, will be finalized in October, when the materials are 
transferred to the U.S. EPA Region 9 library. 

• Brake Pad Copper Runoff Research at the University of Delaware.  Professor 
Herb Allen, who is working to investigate copper in urban runoff, has contacted 
several Steering Committee members regarding the possibility of testing brake 
wear debris in order to understand its contribution to dissolved copper levels in 
parking lot runoff.  Steering Committee follow up will include a seminar at the 
University of Delaware next spring by Professor Mark Schlautman and Jim 
Pendergast, and consideration by the industry of a request for wear debris, should 
Herb Allen formally make such a request.  In the near term, Jim Pendergast will 
follow up with Herb Allen to find out more details of the research program, 
including motivation, schedule, funding sources, and opportunities for 
collaboration with research being conducted for the Action Plan.  In the past, 
Professor Allen has received funds for his copper-related research from both the 
U.S. EPA and the Copper Development Association. 

Anticipated Next Steps 
The Steering Committee will focus on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• October 15, teleconference meeting 
• November 12, teleconference meeting 
• December 10, teleconference meeting 
• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area 
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

Please note that because Sustainable Conservation will not provide routine staffing for 
the project from late September through mid-October (see above), there may be delayed 
response to information requests made to Sustainable Conservation’s office. 
 



 

  

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 
Sunday, September 8, 2002 

8:30 a.m. to 5:00 p.m. 
 

Stanford University 
Graduate School of Business 

Littlefield Center 109 
 
 

AGENDA 
 
MEETING OBJECTIVES 
 

• Fully prepare for the next day’s Annual Stakeholder Conference. 
• Review 2001 Copper Use Monitoring Data. 
• Discuss, make progress on, and identify next steps regarding: 

o The QA/QC process for the Copper Use Monitoring Program 
o Possibly other items (e.g., discussion of Ole von Uexkull’s thesis on 

antimony from brakes in Sweden, or the development of a composite 
wear debris sample)? 

 
SCHEDULE 
 
8:30 a.m. Meeting room open and coffee, tea and light refreshments available. 
 
9:00 a.m. Meeting begins: 

• Welcome and introductions. 
• Agenda review. 

 
9:10 a.m. Partnership business: 

• Announcements of any new developments affecting the 
partnership. 

• Funding update from Sarah. 
• Discussion of press release opportunities around the publication of 

the Protocol, and the anticipated award of Proposition 13 funding. 
 
9:30 a.m. Copper Use Monitoring Program 

• Model year 2001 results. 
• Discussion of the QA/QC program. 

 
10:00 a.m. Preparing for Tomorrow’s Meeting: 

• Review the whole agenda for flow and timing. 
• Identify and fill any gaps. 
• Chronological identification of main points to be made in each 

section. 



 

  

• Identification of break out groups for the afternoon to prepare 
presentations. 

• Identification of the questions stakeholders are likely to ask, and 
development of responses. 

 
12:00 noon Lunch – sandwiches to be delivered to the room 
 
1:00 p.m. Break out sessions to work on materials for the next day 

• Based on discussions earlier in the day, I expect we will need some 
time for individuals and groups to work through their presentations, 
introductory statements and planned discussion remarks. 

 
4:00 p.m. Review of the day’s accomplishments and last minute logistical planning 
 
5:00 p.m. Adjourn 
 



 

  

BRAKE PAD PARTNERSHIP 
Annual Stakeholder Conference² 

Monday, September 9, 2002 
8:45 a.m. to 4:30 p.m. 
Tressider Memorial Union 

Stanford University 
Palo Alto, California 

 
AGENDA 

 
OBJECTIVES 
 

v Communicate progress and plans for future work, and engage stakeholders 
and the public in dialogue to provide feedback and direction for the Brake Pad 
Partnership Steering Committee, with a particular focus on: 

u Plans for conducting environmental transport and fate studies, and  
u Disc brake wear debris characterization study results and future 

characterization needs. 
v Provide information on brake pad manufacturers’ use of copper in model year 

2001 brake pad products. 
v Present an example of one friction material manufacturer’s efforts to develop 

raw materials for brake pads. 
 
Note:  Most of the meeting sections (with the exception of introductory and overview 
sections) are designed to have ample time for discussion, with about one-third of the 
time devoted to the introduction of the topic and presentation of information, and the 
remaining two-thirds devoted to in-depth dialogue among the meeting participants.  
Introductory and overview sections will be 70-90% presentation, with 30-10% 
discussion time for points of clarification. 
 
PRESENTATIONS AND DISCUSSIONS 
 
8:45 a.m. Sign-in, and Meet & Greet 
  Coffee and tea available in the meeting room 
 
9:00 a.m. Update on Progress and Future Directions for the Brake Pad 

Partnership – Steering Committee Members 
 
9:20 a.m. The Proposed Approach for Assessing the Fate and Transport of 

Wear Debris in the Environment:  An Overview – Steering Committee 
Members 

 
²  The Brake Pad Partnership’s 2002 Annual Stakeholder Conference is made possible with generous 
support from the Bay Area Stormwater Management Agencies Association, the Ford Motor Company 
Fund, the Fred Gellert Family Foundation, the Sacramento Area Stormwater Permittees, the Vallejo 
Sanitation & Flood Control District, and Stanford University’s Graduate School of Business. 



 

  

 
9:50 a.m. Detailed Discussions of the Components of the Proposed Approach 

• Air Deposition Monitoring and Modeling – Kelly Moran, TDC 
Environmental 

 
10:20 a.m. Break – 15 minutes 
 
10:35 a.m. Continued Detailed Discussions of Proposed Approach 

• Watershed Modeling and Stormwater Monitoring Using the Castro Valley 
watershed as the case example – Jim Pendergast, U.S. Environmental 
Protection Agency 

• Extrapolating from the Castro Valley Watershed to the South San Francisco 
Bay Watershed – Jim Pendergast, U.S. Environmental Protection Agency 

• Modeling of Copper from Brake Pads in the South San Francisco Bay – Jim 
Pendergast, U.S. Environmental Protection Agency 

 
12:00 noon Lunch – 45 minutes  

o Box lunches available just outside the meeting room. 
o Informal seating available on the balcony. 

 
12:45 p.m. Continued Detailed Discussions of Proposed Approach 

• Estimating source loading to the watershed, using Castro Valley as the case 
example – Pat Thesier, ADVICS North America, Inc. 

• Wear debris characterization in support of the modeling efforts – Mark 
Schlautman, Clemson University 

• Treatment Control Measure Evaluation and Enhancement – Kelly Moran, TDC 
Environmental 

• Project Management, the Scientific Advisory Team, and Public and 
Stakeholder Outreach – Sarah Connick, Sustainable Conservation 

 
2:00 p.m. Summary Discussion of Proposed Technical Work and Process 

Elements – All Meeting Participants 
• Identification of any gaps and steps needed to fill them 
• Identification of potential modifications to the technical approach 
• Identification of potential modifications to the proposed process 
• Identification of any outstanding questions and process for getting 

them answered 
 
2:20 p.m. Break – 15 minutes 
 
2:35 p.m. Availability of Compiled Literature on Copper in Stormwater 
  Kelly Moran, TDC Environmental 
 
2:40 p.m. Report on Wear Disc Brake Wear Debris Characterization Efforts 

  Mark Schlautman, Clemson University 



 

  

  Discussant:  Kelly Moran, TDC Environmental 
 
3:10 p.m. The Basin Plan Amendment and the Brake Pad Partnership 

 Richard Looker, San Francisco Bay Regional Water Quality Control 
Board 

 Michael Stanley-Jones, Santa Clara Valley Watershed Management Initiative 
 Discussants:  Jim Pendergast, U.S. Environmental Protection Agency, 

and Michael Endicott, Sierra Club 
 
3:25 p.m. Report on the Brake Manufacturers Council’s Product 

Environmental Committee’s Copper Use Monitoring Program:  
Results for Model Year 2001 

  Jim Lawrence, Brake Manufacturers Council 
  Discussant:  Jim Pendergast, U.S. Environmental Protection Agency 
 
3:45 p.m. Nisshinbo Automotive Corporation’s Development of Raw Materials 

for Brake Pads 
  Jim Lawrence, Brake Manufacturers Council, on behalf of Don Betts, 

Nisshinbo Automotive Corporation 
  Discussant:  Michael Endicott, Sierra Club 
 
4:15 p.m. Closing Remarks and Discussion 
 Members of the Steering Committee and Meeting Participants 
 
4:30 p.m. Adjournment 
 



 

  

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 

Tuesday, September 10, 2002 
7:30 a.m. to 12:00 noon 

 
Stanford University 

Graduate School of Business 
Littlefield Center 109 

 
 

AGENDA 
 
MEETING OBJECTIVES 
 

• Debrief from the Stakeholder Conference. 
• Develop a list of next steps for moving forward in regard to the feedback 

received from stakeholders. 
• Complete any unfinished business from the September 8th meeting. 

 
SCHEDULE 
 
7:30 a.m. Meeting room open and coffee, tea and light refreshments available. 
 
8:00 a.m. Meeting begins: 

• Agenda review. 
 
8:05 a.m. Debriefing on the Stakeholder Conference: 

• Round table review of key issues identified, positive 
accomplishments, and lessons learned. 

• Identification of topics requiring additional Steering Committee 
discussion. 

• Discussion of the identified topics. 
• Identification of next steps to move forward. 

 
  Completion of Unfinished Business from Sunday if Necessary 
 
11:45 p.m. Summary of Accomplishments and Action Items 
 
12:00 noon Adjourn 



tdc 4020 Bayview Avenue • San Mateo CA 94403 • (650) 627-8690 • Fax (650) 627-8814 

        

MEMO 
 

TO: Geoff Brosseau  DATE: October 15, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—October 15, 2002 
             
 
The Brake Pad Partnership Steering Committee met by conference call on October 15th to 
follow up on events after the Stakeholder Conference and to continue working on the 
next steps for implementing the Action Plan.  A copy of the agenda is attached.  The 
following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Trainor, brake manufacturer representative and technical consultant 
Jim Pendergast of U.S. EPA and Rodger Dabish of TMD Friction were unable to 
participate in the teleconference. 
The teleconference meeting consisted of a series of short follow-up discussions of items 
from the September Steering Committee meetings, and some conceptual discussion of 
who to approach planning for the next phase of work in implementing the Action Plan: 
Stakeholder Conference Follow-Up—Steering Committee members reviewed the 
feedback they had received in response to the Stakeholder Conference in September.  All 
Steering Committee members reported that they received generally positive feedback on 
the direction of the Partnership. 
Presentation and Formal Publication of Brake Wear Debris Generation Protocol—The 
protocol for generation of representative samples of brake wear debris (distributed by 
manufacturers at the 2001 Stakeholder Conference) has been formally published as a 
Society of Automotive Engineers (SAE) publication (Paper #2002-01-2595, available for 
$10 from www.sae.org).  Sustainable Conservation will seek to obtain free copies for the 
Steering Committee (I hope this will come in a format that I can pass on to you).  Last 
week the paper was presented at the primary brake industry technical conference, the 
SAE Brake Colloquium.   
Proposition 13 Grant—The State Water Resources Control Board has proposed to fund 
$700,000 of the $800,000 applied for by the San Francisco Estuary Project (SFEP) on 
behalf of the Brake Pad Partnership.  Since grant approval is on the consent agenda for  
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this month’s SWRCB meeting, we anticipate it will be approved.  When the grant is 
approved, Sustainable Conservation plans to issue a press release.  The next major 
activity for the Steering Committee will be to work on decisions related to setting up the 
contract to receive these funds, dealing with the funding shortfall, and on more detailed 
scopes for contracts to expend these funds in accordance with the grant workplan.  This 
activity will be the focus of the January in-person meeting and of the conference calls for 
the next several months. 
Funding for Additions to the Technical Reference Library and to Set up a Brake Pad 
Partnership Web Site—I explained that TDC Environmental is considering applying for 
an SFEP small grant to support continuing management of the Partnership’s Technical 
Reference Library and moving it to a Brake Pad Partnership web site, which would be 
temporarily managed by TDC Environmental until a more appropriate manager (i.e., 
Sustainable Conservation) has funding and technical capability to manage it.  (TDC 
Environmental can easily set up the web site because it can temporarily donate web site 
hosting space it already owns).  This would provide an opportunity to “bridge the gap” 
between now and when Proposition 13 grant funds will be available to conduct these 
activities (anticipated in summer or fall 2003).  The Steering Committee encouraged me 
to apply for the small grant and to state that the Steering Committee supports the grant 
application. 
Brake Wear Debris Characterization—Professor Mark Schlautman gave an update on the 
progress of the second phase of Clemson’s preliminary characterization of brake wear 
debris.  His lab is currently looking at the kinetics of copper extraction from brake wear 
debris—specifically, they are determining how long it takes for most of the copper to be 
extracted from the wear debris (using extraction conditions like the California STLC 
WET test and Federal TCLP test).  A draft of the second phase progress report should be 
available by mid-November.  The Steering Committee decided to have special extended 
Steering Committee teleconference meeting in November to allow an hour for discussion 
of the draft progress report.  Mark reported that a research group at the University of 
Delaware working on the fate of copper in urban runoff (Professor Herb Allen and 
colleagues) has invited Jim Pendergast to meet with them and to give a seminar in 
November in order to exchange relevant technical information.   

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• November, teleconference meeting (to be rescheduled as a 2-hour meeting) 
• December 10, teleconference meeting 
• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area  
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, October 15, 2002, 11:00 AM-12:00 noon PDT 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (10 minutes) 
        - Feedback from your stakeholders on the Stakeholder Conference? 
        - Anything else? 
 
2. Report from Rodger and Tim on the presentation of the Protocol at the Brake 
Colloquium.  (8 minutes) 
        - Update from Sarah regarding press inquiries. 
 
3. Item from Kelly seeking Steering Committee input with regard to continuing her work 
on the technical library and establishing an interim Brake Pad Partnership website. (10 
minutes) 
 
4. Update from Sarah on the status of the Proposition 13 proposal, and press release.  (2 
minutes) 
 
5. Update from Mark regarding progress on the characterization work, and scheduling of 
a time for a more in-depth discussion.  (8 minutes) 
 
6. Discussion:  Ole von Uexkull's thesis on antimony from brakes in Sweden (if time is 
available) 
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MEMO 
 

TO: Geoff Brosseau  DATE: November 12, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—November 12, 2002 
             
 
The Brake Pad Partnership Steering Committee met by conference call on November 12th 
to continue working on the next steps for implementing the Action Plan.  A copy of the 
agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
• Jim Trainor, brake manufacturer representative and technical consultant 
Mark Schlautman of Clemson University (project technical advisor) and Tim Merkel, 
formerly of Federal-Mogul Corporation, were unable to participate in the teleconference. 
The teleconference consisted of short discussions of a long list of topics, which are 
summarized below: 
Brake Wear Debris Characterization—Prior to the teleconference, Professor Mark 
Schlautman distributed a draft progress report on the second phase of Clemson’s brake 
wear debris characterization project (the work funded by BASMAA and Palo Alto).  The 
Steering Committee plans to have a special teleconference meeting to discuss the draft 
progress report.  Sustainable Conservation will schedule this meeting as soon as possible.   
The second phase of the Clemson work involved testing the extractability of copper in 
brake wear debris (using standard extraction conditions from the California STLC WET 
test and Federal TCLP test) and measuring the surface area of wear debris particles.  
Preliminary results indicate that the most of the copper was extracted in the standard 
tests—and the copper was extracted relatively quickly (within the first few hours).  
Professor Schlautman believes that the extractability of the copper relates, at least in part, 
to the relatively high surface area of brake wear debris particles. 
Funding—Sustainable Conservation presented the various options available to respond to 
the funding shortfall in the Proposition 13 grant (the project was awarded $700,000 of the 
$800,000 budget).  The Steering Committee generally appears to prefer attempting to find 
additional funds for the project to cutting the already trim budget.  A final decision on 
strategy to deal with the shortfall will be made at the January in-person meeting. 
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Sustainable Conservation continues to seek funding for its role facilitating the 
Partnership, as only a portion of its costs will be covered by the Proposition 13 grant.  
The Ford Foundation, which has been the major sponsor for Sustainable Conservation’s 
role in the Brake Pad Partnership for the last two years, has notified Sustainable 
Conservation that it may not be able to give any grants next year due to Ford’s financial 
losses.  Fortunately, the BMC/PEC is actively considering a proposal by manufacturer 
members of the Steering Committee to provide funding to support Sustainable 
Conservation. 
Based on positive feedback from the Steering Committee regarding Mark Schlautman’s 
performance as technical advisor to the Steering Committee, Sustainable Conservation 
agreed to seek funds for his continued participation in that role after current funds run out 
in April 2003. 
TDC Environmental did not receive the San Francisco Estuary Project small grant to 
support continuing management of the Partnership’s Technical Reference Library and 
moving it to a Brake Pad Partnership web site.  Funds ($7,500) are still being sought for 
this activity. 
Goals for January In-Person Meeting—The Steering Committee agreed that the primary 
goal for the next in-person meeting is to work on the details of Action Plan development, 
particularly focused on creating scopes of work for the grant contract and for the initial 
subcontracts for project implementation.  A second goal is to ensure that the BMC/PEC 
representatives have sufficient technical understanding of the Action Plan details to lead 
an industry meeting on the Action Plan that is scheduled for February.  
Antimony in Brake Pads—A Swedish master’s thesis obtained by Sustainable 
Conservation some months ago highlighted the use of antimony in vehicle brake pads.  
Antimony is an environmental concern as it may be oxidized during braking to form 
antimony oxide, which is listed under Proposition 65 as a carcinogen.  Manufacturer 
representatives reported that the BMC/PEC had concluded on the basis of informal 
discussions that antimony is probably not being used by any North American brake 
manufacturers.  While international manufacturers (including TMD Friction) have used 
antimony in many products, colloquial information suggests usage is decreasing, and may 
be ending if the European Union completes a planned measure to prohibit us of antimony 
in vehicle brake pads.   
Despite its limited use in brakes, antimony may be useful as a tracer element for brake 
wear debris, since there are few sources of antimony releases to the environment.  
Professor Schlautman has advised the Brake Pad Partnership to consider looking at 
antimony (or another tracer, if there is one) to validate the modeling elements of Action 
Plan studies.  [Note to reviewers:  If you are aware of any other sources of environmental 
antimony releases, please let me know.] 
Coordination with U.S. EPA Institute for Metals—Jim Pendergast met with Professor 
Herb Allen, U of Delaware, who is heading up a new U.S. EPA Institute for Metals.  The 
Institute, which is really a consortium of universities, was created by a $1 million 
Congressional line item appropriation in last year’s budget.  The purpose of the Institute 
is to improve the study of metals in water.  Specifically, Institute scientists want to 
understand chemical transformations of metals in water between washoff from surfaces 
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and arrival in receiving waters.  The Steering Committee agreed that the Brake Pad 
Partnership should share technical information with the Institute and should consider 
retaining Institute researchers to conduct some of the brake wear debris characterization 
studies planned under the Proposition 13 grant. 
Ford Brake Wear Debris Study—Sustainable Conservation circulated a Society of 
Automotive Engineers technical paper describing experiments conducted by Ford 
Research Laboratory to measure the amount of fine particulate matter emitted by vehicle 
brakes.1  The study, which used slightly different methods than those in the BMC/PEC 
brake wear debris generation protocol, focused on the air pollution aspects of brake wear 
debris.  The authors compare Ford’s results to those from the BMC/PEC protocol 
development paper, describing the BMC/PEC work quite favorably. 
Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• Special teleconference meeting to discuss second phase of Clemson University 
testing of brake wear debris (to be scheduled) 

• December 10, teleconference meeting 
• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area  
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

 

 
1 Sanders, P. G.; Dalka, T. M.; Xu, N.; Maricq, M. M.; Basch, R. H. “Brake Dynamometer Measurement of 
Airborne Brake Wear Debris,” SAE Technical Paper Series #2002-01-1280, SAE 2002 World Congress, 
Detroit Michigan, March 4-7, 2002. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, November 12, 2002, 11:00 AM-12:00 noon PDT 

Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (10 minutes) 
 
2. Scheduling a 1-hour call to discuss Mark's recent work, identify additional studies 
needed, and identify how to get those studies done. 
 
2. Initial discussion regarding how to address the $100K shortfall in our Proposition 13 
award.  Let's identify some alternatives and discuss them, and then take some time to 
think about it before making a decision. 
 
3. Identify goals for our January meeting--i.e., what do we want to focus on and learn 
more about, and whom should we invite to help us do that? 
 
4. Discussion:  Ole von Uexkull's thesis on antimony from brakes in Sweden. 
 
5. Information item:  new Society of Automotive Engineers paper on brake wear debris 
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MEMO 
 

TO: Geoff Brosseau  DATE: December 6, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—December 6, 2002 
             
 
The Brake Pad Partnership Steering Committee held a special teleconference meeting on 
December 6th to discuss the Clemson University testing of brake wear debris.  A copy of 
the agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman of Clemson University (project technical advisor) 
• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
• Jim Trainor, brake manufacturer representative and technical consultant 
Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 
Manufacturer's Council Product Environmental Committee (BMC/PEC) was unable to 
participate in the teleconference. 
Clemson Phase 2 Results 
With funding from BASMAA and Palo Alto, Clemson University is conducting 
preliminary characterization of a sample of brake wear debris provided by the BMC.  In 
the first phase of the project, Clemson developed a reproducible method for measuring 
the copper content in the wear debris and explored the material’s heterogeneity to 
identify a minimum sample size for research.1  The second phase of the Clemson work 
involved testing the extractability of copper in brake wear debris (using standard 
extraction conditions from the California STLC WET test and Federal TCLP test, as well 
as a few other simple solutions) and measuring the surface area of wear debris particles.  
Results—for wear debris from a single brake pad—indicate that the most of the copper 
was extracted in the WET and TCLP tests, and the copper was extracted relatively 
quickly (within the first few hours).  48-hour tests with deionized water exposed to air 
(pH 5.8) extracted about 10% of the copper.  Professor Schlautman believes that the 
extractability of the copper relates, at least in part, to the relatively high surface area of 
brake wear debris particles (31 square meters of surface area per gram of wear debris).   
PLEASE DO NOT ASSUME THAT THESE RESULTS ARE REPRESENTATIVE OF 
ALL BRAKE PADS.  These tests are from wear debris from only one brake pad.  It is  

 
1 The Phase 1 report was previously distributed; additional copies are available from Sarah Connick. 
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possible that the formulation of that pad is unusual.  We cannot generalize these results 
until we have data from a larger number of brake pads or data from a wear debris sample 
representative of pads currently on the market. 
During the teleconference, the Steering Committee discussed the test methods and their 
meaning, reviewed the results, and reviewed the chemical mechanisms for dissolution of 
copper from fine particles like wear debris.  The Steering Committee is generally 
comfortable with the quality of the experimental work, though—as might be expected—
the results are difficult for the manufacturers to accept. 

Clemson Phase 3 Work Plan 
In the third and final phase of this project, Clemson University plans to conduct 
extractions using solutions with a wider range of pH, solutions containing naturally 
occurring organic materials (such as humic and fulvic acids, formate and acetate), and 
synthetic rainwater.  As compared to the TCLP and WET tests, the test solutions 
proposed for Phase 3 are more representative of environmental conditions to which brake 
wear debris is exposed.  Because the second phase work raised questions about sample 
heterogeneity, additional experiments will be conducted to provide a better understanding 
of minimum sample size or alternative methods for dealing with heterogeneous samples.  
The Steering Committee agreed with this work plan. 
Clemson Schedule 
Professor Schlautman is currently revising the Phase 2 report, which I will forward when 
it is finalized.  Clemson has already begun the third phase of the work, which should be 
completed in the spring. 
Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• December 10, teleconference meeting 
• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area  
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE TO DISCUSS WEAR DEBRIS CHARACTERIZATION TESTS  
 
Friday, December 6, 2002, 11:00 AM -12:00 noon PST 
 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
[NOTE:  You must dial the *'s at the beginning and end of the meeting number.] 
 
 
A G E N D A 
 
1. Agenda review. 
 
2. Review of Mark's draft Phase 2 report.  Summary from Mark followed by questions 
and answers. 
 
3. Discussion of and input for the Phase 3 tests.   
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MEMO 
 

TO: Geoff Brosseau  DATE: December 10, 2002 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—December 10, 2002 
             
 
The Brake Pad Partnership Steering Committee met by conference call on December 10th 
to continue working on the next steps for implementing the Action Plan.  A copy of the 
agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Rodger Dabish, TMD Friction 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
• Jim Trainor, brake manufacturer representative and technical consultant 

Pat Thesier of Sumitomo Electric Automotive, Inc. and lead representative of the Brake 
Manufacturer's Council Product Environmental Committee (BMC/PEC) and Michael 
Endicott of the Sierra Club were unable to participate in the teleconference. 

The following items were discussed: 
Planning for January In-Person Meeting—The Steering Committee agreed that the 
primary activity for the January in-person meeting will be project management, 
specifically to work on the steps needed to begin implementing the Action Plan with the 
Proposition 13 grant funds.  The primary technical element of the meeting will be on air 
transport and deposition of brake wear debris, because the Steering Committee has the 
least information on the air deposition element of the project. 
In conjunction with the meeting, Jim Pendergast would like to obtain local information to 
support the efforts of a modeler in his group who has begun work on the model that the 
Partnership plans to use to extrapolate from the study watershed (Castro Valley) to the 
entire South Bay.  I may be referring Jim and his staff to appropriate BASMAA 
Monitoring Committee members to obtain needed information. 
Proposition 13 Grant Contracting.  On the basis of the State Water Board’s Proposition 
13 grant contracting schedule, the Brake Pad Partnership plans to propose a contract 
scope to the State Water Board in mid-February.  The Partnership plans to use the scope 
from the proposal as the basis of the scope for the contract (with amendments to handle 
the $100,000 funding shortfall). 
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Efforts to Fill the $100,000 Budget Gap.  Sustainable Conservation is planning to work 
with the San Francisco Estuary Project to complete an application for $100,000 of 
104(b)(3) grant funds issued directly from USEPA headquarters.  Jim Pendergast is 
working in his role as our USEPA HQ liaison to support the application.  Sustainable 
Conservation continues to try to identify possible sources for the needed funds—please 
contact Sarah Connick (SConnick@suscon.org) if you are aware of potentially 
appropriate opportunities. 
Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• January 7, 2003, teleconference meeting 
• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area  
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, December 10, 2002, 11:00 AM-12:00 noon PST 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT  Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 
2. Update from Sarah regarding Proposition 13 contracting timeline. (2 minutes) 
 
3. Update from Sarah regarding potential EPA funding to close the $100K shortfall in our 
Proposition 13 grant award.  (5 minutes) 
 
4. Check-in on the status of the QA/QC plan write-up for the Copper Use Monitoring 
Program.  (2 minutes) 
 
5. Review and discussion of Draft Agenda for our January 29-30, 2003 meeting.  Please 
review the attached document in advance of the call!  (45 minutes) 
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MEMO 
 

TO: Geoff Brosseau  DATE: January 7, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—January 7, 2003 
             
 
The Brake Pad Partnership Steering Committee met by conference call on January 7th to 
prepare for the in-person meeting at the end of the month.  A copy of the agenda is 
attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Rodger Dabish, TMD Friction 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
• Jim Trainor, brake manufacturer representative and technical consultant 

Michael Endicott of the Sierra Club was unable to participate in the teleconference. 

The following items were discussed: 
Representative Sample of Brake Wear Debris 
The upcoming fate and transport investigation will need to rely on environmental 
property data for one sample (or a small number of samples) of brake wear debris, as the 
budget will preclude testing of a large number of samples.  Unfortunately, debris 
generated from any one pad is unlikely to be representative of all copper-containing 
brake wear debris released to the environment.  Manufacturers estimate that there are at 
least 100 copper-containing brake pad formulations.  The chemistry of the copper and 
other brake pad ingredients probably affects the chemistry of the copper in the wear 
debris.  The copper in brake pad material could be copper metal, a copper alloy (brass), a 
copper oxide, or a copper sulfide.  In the wear debris, the copper is unlikely to be in the 
same form as it was in the original pad, as it will be chemically transformed during 
braking by heat and reactions with air and other materials in the pad.  The chemical form 
of the copper in the wear debris—as well as physical properties like wear debris particle 
size that also relate to brake pad formulation—will determine the fate and transport of 
that copper in the environment. 
The most cost-effective approach would be to create single sample of brake wear debris 
that is representative of the copper-containing brake wear debris released on South Bay 
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roads (and ideally, all U.S. roads).  If this approach is selected, it will be particularly 
important that brake manufacturers are confident that the sample is representative so as to 
avoid “my material is different” claims by individual manufacturers in latter phases of the 
project.   
At this point, the Steering Committee is uncertain as to how to proceed to create a 
representative wear debris sample.  This will be a topic for further discussion at the 
January in-person meeting. 
Other Topics 

• Copper Use Report—The Steering Committee reviewed the 2002 update to the 
Copper Use Report (the report prepared annually by Sustainable Conservation 
based on data provided by the Brake Manufacturers’ Council).  Quality 
assurance/quality control procedures still have not been written down by the 
BMC, much to the dismay of non-manufacturer Steering Committee members.  
This may hold up release of the report, which the Steering Committee had hoped 
to complete by the end of January. 

• Scheduling—To avoid conflicts in meeting scheduling, Sustainable Conservation 
asked Steering Committee members to identify already-planned meetings and 
conferences (and any other inconvenient meeting times) for each stakeholder 
community in 2003.  I will be asking BASMAA for assistance with this task, 
which will help us ensure that any stakeholder meetings the Brake Pad 
Partnership holds will not be at an inconvenient time for BASMAA members. 

• Planning for January In-Person Meeting—The Steering Committee approved the 
agenda for the meeting, which will include sessions with air quality modeling 
experts from Sierra Research and Environ, time with Don Yee of the San 
Francisco Estuary Institute to discuss air deposition measurements, and time with 
Marcia Brockbank of the San Francisco Estuary Project to set up a project 
management structure for the grant operation.   

• Efforts to Fill the $100,000 Budget Gap—With the San Francisco Estuary Project, 
Sustainable Conservation submitted an application to USEPA headquarters for 
$100,000 of 104(b)(3) grant funds.  Sustainable Conservation continues to try to 
identify possible sources for the needed funds—please contact Sarah Connick 
(SConnick@suscon.org) if you are aware of potentially appropriate opportunities. 

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• January 29-30, 2003, two-day in-person meeting, San Francisco Bay area  
• February 10, 2003, teleconference meeting 
• March 10, 2003, teleconference meeting 

Sustainable Conservation plans to schedule additional teleconference and in-person 
meetings by next month. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, January 7, 2003, 11:00 AM-12:00 noon PST 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT Agenda  
 
1. Happy New Year, agenda review and anything new?  (5 minutes) 
 
2. Brief announcement of schedule considerations and information needed. (5 minutes) 
 
3. Review and discussion of Draft Agenda for our January 29-30, 2003 meeting.  (20 
minutes) 
        - update from Kelly and Jim on the status of their effort to get Jim connected with 
watershed folks in Alameda, and how this might affect our meeting. 
        - logistics:  who's coming and going when and staying where. 
        - review of content and times allocated for discussions. 
 
4. Check-in on the Copper Use Monitoring Program report update and status of the 
QA/QC plan write-up.  (10 minutes) 
 
5. Begin a discussion of the development of a composite sample brake pad? 
Start identifying things we need to think about if we decide to take this approach.  (20 
minutes) 
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MEMO 
 

TO: Geoff Brosseau  DATE: March 3, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Steering Committee Meetings—January 29-30, 2003 
             
 
The Brake Pad Partnership (BPP) Steering Committee met in person in San Francisco on 
January 29 and 30, 2003.  A copy of the meeting agenda is attached.  This memorandum 
summarizes the major items of discussion and important outcomes of the Steering 
Committee meetings.  The purposes of the Steering Committee meetings were: 

• To develop a year 2003 schedule and list of next steps for Action Plan 
implementation; 

• To conduct an annual review of the Partnership status; and  
• To learn more about potential approaches to modeling air transport of brake wear 

debris. 
The following people participated in all of the Steering Committee meetings:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator, 
• Mark Schlautman, Clemson University, project technical advisor, 
• Pat Thesier, ADVICS North America, Inc. and lead representative of the Brake 

Manufacturers' Council Product Environmental Committee (BMC/PEC)  
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 

Many others assisted the Steering Committee by participating in part of the meeting, 
including Marcia Brockbank from the San Francisco Estuary Project (BPP Proposition 13 
grant manager), Richard Looker from the San Francisco Bay Regional Water Quality 
Control Board, Don Yee from the San Francisco Estuary Institute (SFEI), Ashley Boren 
of Sustainable Conservation, Chris Emery of ENVIRON (air quality modeling 
consultant) and Frank Di Genova of Sierra Research (air quality measurements 
consultant).  Steering Committee members Rodger Dabish (TMD Friction), Jim Trainor 
(brake manufacturer representative and technical consultant) and Tim Merkel (formerly 
of Federal-Mogul Corporation) were unable to participate in the meetings. 
Brake Pad Partnership Action Plan/Proposition 13 Grant 
Last fall, the State Water Resources Control Board awarded the San Francisco Estuary 
Project (SFEP) $700,000 to work with the BPP.  For the next several years, the primary 
focus of the BPP will be implementing the brake pad wear debris fate and transport 
project envisioned in the grant proposal.  The near-term focus of the Steering Committee 
is to set in place the management processes to implement the project. 
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Funding Shortfall.  The grant will provide $700,000 of the $800,000 requested by the 
BPP.  Since all of the Action Plan tasks are critical and relatively tightly budgeted, the 
Steering Committee decided to try to raise funds to make up for the shortfall, rather than 
to attempt to scale back the project.  In December, Sustainable Conservation applied for a 
$100,000 U.S. EPA 104(b) (3) grant on behalf of the BPP, with the support of U.S. EPA 
Steering Committee member Jim Pendergast.  Despite positive feedback received about 
the application, the Steering Committee has only mild optimism about the outcome of 
this highly competitive grant process, the results of which will be announced in March.  
Since the Proposition 13 grant contract between the state and SFEP will need to be 
negotiated in March, the Steering Committee developed a fallback plan, which involves 
deleting the scope and budget for two tasks that are late in the project plan (the Bay 
modeling and the treatment and control measures study) from the state contract.  
Assuming the state approves this strategy, this approach gives the Steering Committee 
about two years to obtain sufficient funding from other sources to cover those tasks. 
Project Management.  The Steering Committee reviewed the project timeline and the 
management processes for working with SFEP.  For tasks where no contractor is 
specified in grant proposal, the Steering Committee needs to develop the task-specific 
requirements to be included in Requests for Proposal (RFP) or Requests for 
Qualifications (RFQ) and to set up a process to select contractors.  For all tasks, the 
Steering Committee needs to set up a process to ensure that the scope, schedule of 
deliverables, and budget are satisfactory to the Steering Committee and will meet the 
BPP’s goals.  The Steering Committee intends to work out the details of these processes 
at the next meeting, as we will need to be ready to issue the first RFPs/RFQs and 
contracts by late summer. 
Air Transport and Deposition Modeling 
The highest-priority technical tasks facing the Steering Committee are to obtain sufficient 
understanding of air deposition modeling, aerodynamic diameter measurement, and 
chemical characterization of wear debris particles to issue RFPs/RFQs for these project 
tasks (which were only defined at the conceptual level in the grant proposal).  Since air 
deposition modeling comes first in the project schedule, the Steering Committee focused 
on it at the January meeting.   
Sustainable Conservation arranged meetings with representatives of two air quality 
consulting firms with expertise relevant to modeling the air transport and deposition of 
brake wear debris:  Frank Di Genova of Sierra Research and Chris Emery of ENVIRON.  
Professor Mark Schlautman (the project technical advisor) and Don Yee from the San 
Francisco Estuary Institute joined the Steering Committee in the meetings and provided 
helpful advice in ensuing discussions.  Don Yee will be leading the air deposition 
measurement task, which is intended to produce data to calibrate the air model. 
While the Steering Committee did not draw any specific conclusions on the basis of these 
discussions, members did learn the following: 

• Model Selection.  An “intermediate local” air quality model, like ISCLT or 
CAL3QHC, may be the most appropriate for the BPP.  Such models are set up on 
a geographic scale (up to a few kilometers) that would match the scale of the 
study watershed and would be appropriate for the emissions source (vehicles) 
being modeled.  These models can handle “line” sources (like vehicles on roads) 
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as well as point sources (like smoke stacks).  Such a model could be developed 
within the project budget and would probably provide sufficient accuracy for the 
BPP.  An alternative—a simple box model—would be the least costly approach, 
but would require the Partnership to accept significant uncertainties in the model 
results. 

• Emissions estimates.  Estimating copper emissions from vehicle brakes and from 
sources other than vehicle brakes will be necessary. 

• Calibration data.  Model calibration with environmental data from air deposition 
measurements and ambient air quality monitoring conducted by other agencies 
will be the only way to reduce the potential uncertainties in the model. 

• Uncertainties.  Modeling resuspension of materials deposited on roadway surfaces 
is probably the most difficult part of this modeling exercise.  

Sustainable Conservation plans to set up meetings with additional experts at the next 
Steering Committee in-person meeting, with the hope that these meetings will provide 
enough information for the BPP to begin drafting an RFP or RFQ for air deposition 
modeling consultant services.  Assistance in identifying advisors and potential 
consultants for this element of the project is needed—if you are familiar with any 
competent air quality modelers, please let me know. 
U.S. EPA BASINS Modeling of South San Francisco Bay 
A small piece of the BPP fate and transport study—developing a simple model to scale 
up copper runoff estimates from Castro Valley to estimates for the entire South Bay—is 
being conducted by staff from U.S. EPA headquarters.  An environmental modeler from 
the Office of Pesticide Programs, Jim Carleton, is on loan to Jim Pendergast’s group to 
develop and test water quality models.  He is using the newest version of U.S. EPA’s 
BASINS model as the basis for the scale-up modeling for the BPP.  This pro-bono 
assistance is invaluable for the BPP, while meeting a goal for the Office of Water, which 
is to test the functions of the new BASINS with a practical case study.   
Jim Pendergast reported that Jim Carleton has obtained background data and has initiated 
the modeling work.  The first phase of modeling involves using a new auto-calibration 
tool and regional USGS topographic data available with the model.  These new tools 
allowed Jim Carleton to set up the model for the Castro Valley watershed quickly and 
accurately (watershed delineation and predicted flows matched the calibration of the 
Alameda County’s Castro Valley SWMM).  The next step will be for Jim Carleton to set 
up the model for the rest of the South Bay watershed.  During the meeting, Jim noted 
U.S. EPA’s appreciation for the assistance Jim Carleton has received from Alameda 
County Clean Water Program staff. 
U.S. EPA would like to set up a San Francisco Bay Area meeting on this modeling, 
probably in late 2003.  The goals of the meeting would be to conduct a technical review 
of the draft modeling results and to inform Bay Area water quality professionals 
interested in modeling about the capabilities of the new version of BASINS. 
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Annual Review of Primary Issues for the BPP 
The Steering Committee reviewed the primary issues that the BPP needs to address.  
Almost all of the identified issues should be resolved by implementing the planned fate 
and transport studies.  Two important sets of topics remain: 

• Other types of brakes (aftermarket, materials made outside of North America, 
heavy duty trucks, buses, off-road vehicles, motorcycles, trains, airplanes).  Is 
copper use common in other types of brakes?  Is it potentially important 
environmentally?  How can we account for it in our fate and transport studies?  If 
it is potentially important environmentally, what can be done to encourage 
manufacturers of other types of brakes to minimize copper use? 

• Automobile manufacturers.  What is a productive role for automobile 
manufacturers in the BPP?  How can they be engaged without violating legal 
requirements (anti-trust provisions) and without impeding customer relationships 
in the brake pad industry? 

The Steering Committee recognizes that these topics will need to be tackled in parallel 
with the fate and transport studies. 
Stakeholder Participation 
With Proposition 13 grant funds, Sustainable Conservation will develop a stakeholder 
participation plan for the BPP.  The Steering Committee envisions enhanced stakeholder 
participation and information sharing, using tools like a project web site and regular 
project progress reports.  The San Francisco Estuary Project’s involvement will enhance 
outreach via its existing programs (e.g., Estuary newsletter, State of the Estuary and 
CalFED Science Conferences, Implementation Committee updates). 
Annual Stakeholder Conference.  The Steering Committee intends to revise the format 
and schedule of the meeting into a two part event:  (1) a short general event (probably a 
morning meeting) providing an overview of the project and its context for all 
stakeholders; (2) a meeting for scientists to review the progress of the BPP’s fate and 
transport study (probably an afternoon technical workshop).  The timing of the next 
conference will depend—in part—on the needs of Bay Area stakeholders.  I will be 
asking the BASMAA Monitoring Committee for its guidance on this topic. 
Annual Industry Meeting.  The Steering Committee intends to identify a productive 
method of meeting with industry leaders in a forum convenient for the industry (which 
the Stakeholder Forum is not).  Previous annual meetings with the BMC have not 
completely met the Steering Committee’s needs—and the BMC is now meeting in 
Mexico frequently, creating a travel problem for government Steering Committee 
members.  Possibilities include a meeting in Detroit or a meeting associated with a U.S.-
based industry conference. 
Other Items 

• Brake Manufacturer Copper Use Reporting.  The Steering Committee approved 
distribution of the BPP version of the annual brake manufacturer copper use 
report (prepared by Sustainable Conservation).  This version includes an 
explanation of how the calculations were done and the limitations of the data.  
Industry representatives apologized for the delay in presenting the Steering 
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Committee with a Quality Assurance/ Quality Control plan for the annual copper 
use reporting process; development of the plan is still in progress. 

• Copper More Common on National 303(d) List.  Jim Pendergast summarized the 
2002 303(d) list data for copper.  While about 20 states have not supplied 
pollutant-specific impairment listings to U.S. EPA (i.e., listings are for “metals” 
rather than specific metals like copper), most of the remaining states have many 
water bodies impaired by copper (more than previously listed).  California has 
more copper impaired water bodies than most states, with over 50 copper-
impaired water bodies.  Nationally, the most common causes of surface water 
impairment are sediments and pathogens. 

• Sustainable Conservation Budget Status Update.  While the Proposition 13 grant 
will cover part of Sustainable Conservation’s cost in managing the BPP, because 
it was not possible to obtain complete funding for BPP management under the 
grant, Sustainable Conservation will—with the assistance of the Steering 
Committee—need to raise the remaining funds from other sources.  In 2003, the 
brake industry members will for the first time be contributing (approximately 
$20,000) to Sustainable Conservation’s budget.  BASMAA’s continued financial 
support is important.  Sustainable Conservation has also sought funds from the 
National Water Research Institute, the Gellert Foundation, the Ford Motor 
Company Foundation, the San Francisco Foundation, and the City of Sacramento.  
If you are aware of other possible funding sources, please notify Sarah Connick 
(SConnick@suscon.org). 

• Brake Pad Partnership Mailing List Update.  Sustainable Conservation is updating 
the BPP mailing list, which includes both e-mail and paper mail addresses.  Please 
notify Sarah Connick (SConnick@suscon.org) if you would like to add yourself 
or another interested party to the BPP’s distribution list. 

Anticipated Next Steps 
For the next year, the Steering Committee will focus on assembling the resources and 
technical team to implement its Action Plan.  The Steering Committee plans at least 3 in-
person meetings each year, one or to two additional meetings for industry and Bay Area 
stakeholder involvement, and monthly teleconferences.  During implementation of the 
fate and transport studies funded by the Proposition 13 grant, at least two of the in-person 
meetings each year will probably be in the Bay Area to facilitate working with project 
team members and contractors.  The upcoming Steering Committee meeting schedule is 
as follows: 

• March 10, 2003, teleconference meeting 
• April 15, teleconference meeting 
• April 30-May 1, two-day in-person meeting, San Francisco Bay area  
• May 16, teleconference meeting 
• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 



 

  

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 

 
Wednesday, January 29, 2003 

8:30 a.m. to 5:00 p.m. 
 

Thursday, January 30, 2003 
8:30 a.m. to 5:00 p.m. 

 
Sustainable Conservation 

121 Second Street, Sixth Floor 
San Francisco, CA  94105 

Phone:  415-977-0380 
 

DRAFT AGENDA 
 
MEETING OBJECTIVES 
 

• Continue to deepen and clarify our understanding of the issues involved in carrying out the 
characterization and modeling studies through in-depth technical discussions. 

• Prepare Steering Committee members to brief and obtain feedback from their respective 
stakeholder communities on the characterization and modeling efforts. 

• Determine the critical path and specific steps necessary for conducting the work and develop a 
schedule for the Steering Committee. 

• Review accomplishments and outstanding Action Items from 2002. 
 
SCHEDULE 
 
Wednesday, January 30, 2003 
 
 8:00 a.m. Meeting room open, and bagels, coffee, and tea available. 
 
 8:30 a.m. Meeting begins: 

• Agenda review. 
• Announcements of any new developments affecting the partnership. 

 
 8:45 a.m. Partnership business: 

• Report from Sustainable Conservation regarding funding. 
o Update on EPA meeting regarding our 104(b)(3) proposal from Jim Pendergast. 

• Review of Major Issues List and outstanding Action Items. 
• Check-in regarding 2003 Stakeholder Conference or workshops. 

o Target potential dates. 
• Steering Committee Executive Session 

o Is this something that would be valuable for the Steering Committee? 
o Tomorrow’s Executive Session 

 



 

  

 9:30 a.m. Review of Draft Copper Use Monitoring Report 
• Update on progress on the QA/QC plan write-up. 
• Review of draft report. 
• Identification changes needed. 
• Development of a plan for dissemination. 

 
 10:15 a.m. Break 
 
 10:30 a.m. Discussion of the Proposition 13 Grant Implementation Process 

ü Note, this is our initial discussion for this meeting.  We will follow it up with 
another discussion the following morning when Marcia Brockbank will be here. 

• Initial review of the critical path, and identification of specific steps needed. 
• Discussion of how to address $100K shortfall. 
• Identification of questions to answer to inform our decision on next steps. 

 
12:00 noon Lunch 
 
 1:00 p.m. Sessions on Air Deposition Modeling and Monitoring 

• Frank DiGenova, Sierra Research (http://www.sierraresearch.com) 
§ Presentation and discussion of our air deposition modeling situation 
§ Identification of possible approaches to the situation 
§ Discussion of source term data 
§ Discussion of model predicative capabilities (uncertainty) 
§ Identification of physical and chemical characteristics of wear debris material 

needed for model inputs 
 

• Don Yee, San Francisco Estuary Institute 
§ Air deposition monitoring in relation to modeling needs 

 
• Summary of what we’ve learned and on air deposition monitoring and modeling. 

 
 3:45 p.m. Break 
 
 4:00 p.m. Update on EPA’s Watershed Modeling Extrapolation Work 

• Jim Pendergast, U.S. EPA 
 
 4:30 p.m. Executive Session 

• Provide feedback to Ashley for Sarah’s annual performance review. 
 
 5:00 p.m. Adjourn. 
 
 6:00 p.m. Dinner at Acme Chophouse  
  24 Willie Mays Plaza (at Third and King Streets)  
  415/644-0240, www.acmechophouse.com 



 

  

Thursday, January 30, 2003 
 
 8:00 a.m. Meeting room open, and bagels, coffee, and tea available. 
 
 8:30 a.m. Meeting begins 

• Agenda review. 
 
 8:35 a.m. Potential Development of a Sample of Representative Brake Pad Wear Debris 

• Conference call with TMD’s chemist. 
• Discussion of objectives 
• Discussion of potential alternatives 
• Identification of next steps 

 
 9:45 a.m. Break 
 
 10:00 a.m. Session on Air Deposition Modeling and Monitoring 

• Chris Emery, ENVIRON Corporation 
§ Presentation and discussion of our air deposition modeling situation 
§ Identification of possible approaches to the situation 
§ Discussion of source term data 
§ Discussion of model predicative capabilities (uncertainty) 
§ Identification of physical and chemical characteristics of wear debris material 

needed for model inputs 
 

• Don Yee, San Francisco Estuary Institute 
§ Air deposition monitoring in relation to modeling needs 
§ Potential ways to trim the air deposition monitoring task in the event we need 

to make cuts 
 12:30 p.m. Lunch 
 
 1:30 p.m. Discussion Regarding What We Learned About Air Deposition Modeling 

• Summary and synthesis 
• Identification of next steps 

 
 2:30 p.m. Discussion of the Proposition 13 Grant Implementation Process 

ü Note, this is a follow-up discussion from Wednesday morning. 
• Further development of the critical path and specific steps needed to get there. 
• Weighing options for addressing the $100K shortfall. 
• Identification of next steps. 

 
• Discussion of contracting and subcontracting considerations. 
• Discussion of the Scientific Advisory Team and how it will work, and how we will 

select advisors. 
 
 4:30 p.m. Summary of Day’s Progress and Identification of Next Steps 

• What are the key things we learned? 
• What are our next steps?  

 5:00 p.m. Adjourn. 
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MEMO 
 

TO: Geoff Brosseau  DATE: February 10, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—February 10, 2003 
             
 
The Brake Pad Partnership Steering Committee held a brief teleconference meeting on 
February 10th to review follow-up items from the in-person meeting in January.  A copy 
of the agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club  
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
Jim Trainor (brake manufacturer representative and technical consultant) was unable to 
participate in the teleconference. 
The following items were discussed: 
Copper Use Report—The Copper Use Report (the report prepared annually by 
Sustainable Conservation based on data provided by the Brake Manufacturers’ Council) 
is complete.  It will be distributed to Steering Committee members today.  I will forward 
it to BASMAA once I receive it.  Sustainable Conservation will formally distribute it 
later this month after Steering Committee helps update the Partnership mailing list. 
Clemson Brake Wear Debris Characterization Phase 2 Report—Professor Mark 
Schlautman’s group at Clemson University has nearly completed all three phases of their 
workplan to conduct preliminary characterization of brake wear debris.  Mark will 
distribute the revised Phase 2 report for a final check by the Steering Committee.  When 
the report is complete (anticipated in the next month or so), I will obtain copies for 
BASMAA members. 
Air Deposition Modeling.  The first Request for Proposal that the Partnership will need to 
issue for work funded by its Proposition 13 grant will be for air deposition modeling.  On 
the basis of what the Steering Committee learned from air quality modelers in January, 
Sarah Connick is attempting to identify one or two additional modelers to meet with the 
Steering Committee in April.  (Such consultants may be potential bidders for the air  
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deposition modeling element of the Action Plan).  If you know any capable air quality 
modelers (individuals or firms), please send me their contact information. 
Stakeholder Conference Scheduling—The Steering Committee is trying to find a good 
time of year to hold the next Stakeholder Conference, which will probably not be held 
until 2004.  The Stakeholder Conference will be redesigned to include an overview 
briefing in the morning, followed by a technical workshop in the afternoon.  At the next 
BASMAA Monitoring Committee meeting, I will solicit your feedback about possible 
scheduling in early June 2004. 

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• February 10, 2003, teleconference meeting 
• March 10, teleconference meeting 
• April 15, teleconference meeting 
• April 30-May 1, two-day in-person meeting, San Francisco Bay area  
• May 16, teleconference meeting 
• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

This summer, Sustainable Conservation will schedule teleconference meetings for dates 
after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Monday, February 10, 2003, 9:00 - 10:00 a.m. PST 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 
2. Debrief from January meeting. (15 minutes) 
        - follow-up items 
        - New target month for the 2004 stakeholder conference (Kelly) 
 
3. Copper use monitoring report  (5 minutes) 
        - BPP mailing list review 
 
4. Scheduling a discussion with TMD's chemist about developing a representative sample 
of wear debris.  (5 minutes) 
 
5. Other? 
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MEMO 
 

TO: Geoff Brosseau  DATE: March 11, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—March 10, 2003 
             
 
The Brake Pad Partnership Steering Committee held a teleconference meeting on 
March 10th to continue work on implementing the Action Plan.  A copy of the agenda is 
attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club  
• Kelly Moran, TDC Environmental 
TMD brake pad formulation chemist Petra Severit joined the Steering Committee for this 
teleconference.  Jim Trainor (brake manufacturer representative and technical consultant) 
and Jim Pendergast (U.S. EPA) were unable to participate in the teleconference. 
The entire call was devoted to a discussion of possible approaches to developing a 
representative sample of brake wear debris that would be suitable for use in the 
Partnership’s fate and transport studies of copper in brake wear debris.  To date, wear 
debris characterization studies have been conducted on debris generated from one brake 
pad, the source and formulation of which is confidential to avoid violating the trade 
secret formulation.  For characterization results to be truly representative of copper in 
brake wear debris on the road, a representative wear debris sample is needed. 

The Steering Committee reviewed the pros and cons of the following options: 

• Create single brake pad that contains all types of copper used in brake 
formulations.  This is theoretically possible.  There is concern that the chemical 
composition of the wear debris would not be representative, as the formulation 
would differ from real, on-road formulations.   

• Generate wear debris from many pads and then mix that wear debris to create a 
composite sample.  This is likely to be expensive.  A lower-cost option might be 
to create a “composite pad” built of chunks of pad material from many different 
pads; this would create a composite sample in one dynamometer wear debris 
generation session.  The primary question about the “composite pad” method was 
whether interfaces between pad materials might affect the composition of the 
wear  
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debris.  For either option, managing the debris generation process is likely to 
create issues of manufacturer confidentiality. 

While methods involving on-road vehicles have been discussed, all have problems with 
cost and sample quality.  Due to concerns about liability and sample representativeness, 
the Steering Committee rejected the idea of drilling a hole in pads mounted in a set of on-
road vehicles, then collect wear debris from the hole after a certain number of miles.  
Collecting wear debris by rinsing the brake areas of on-road vehicles would be very 
unlikely to provide a representative sample of material, as only a small fraction of wear 
debris sticks to the car—and on the road, this wear debris would be mixed with road dirt 
and other non-brake materials. 

During the discussion, TMD’s formulation chemist provided two interesting tidbits: 

• Copper in brake formulations typically occurs as copper metal (from powdered 
metallic copper, copper chips, or copper wool) or as brass (in similar physical 
forms).  Although I have seen copper sulfide at brake industry conferences, it is 
apparently not often used in commercial formulations.   

• Most copper-containing pads have 10 to 20% copper by weight.  Due to practical 
limitations on pad formulation, pads should not normally contain more than 20% 
copper.  

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• April 15, teleconference meeting 
• April 30-May 1, two-day in-person meeting, San Francisco Bay area  
• May 16, teleconference meeting 
• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

This summer, Sustainable Conservation will schedule teleconference meetings for dates 
after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Monday, March 10, 2003, 9:00 - 10:00 a.m. PST 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
 
D R A F T  Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 
2. Copper use monitoring report  (5 minutes) 
        - Any feedback from stakeholders? 
 
3. Discussion with TMD's chemist about developing a representative sample of wear 
debris.  (50 minutes)  [Please refer to our earlier discussion summarized in the attached 
document.] 
 
        *** Please come with your questions! *** 
 
4. Other? 
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MEMO 
 

TO: Geoff Brosseau  DATE: April 15, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—April 15, 2003 
             
 
The Brake Pad Partnership (BPP) Steering Committee held a teleconference meeting on 
April 15th to continue work on the Action Plan and to prepare for the in-person meeting at 
the end of the month.  A copy of the agenda is attached.  The following people were on 
the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Rodger Dabish, TMD Friction 
• Michael Endicott, Sierra Club  
• Jim Pendergast, U.S. EPA 
• Kelly Moran, TDC Environmental 

Jim Trainor (brake manufacturer representative and technical consultant) was unable to 
participate in the teleconference. 

The following items were discussed: 
Agenda for In-Person Meeting 
The Steering Committee agreed to cover the following topics at the April 29-May 1 
meeting: 

• Air Deposition Modeling—Meet with Christian Seigneur of Atmospheric and 
Environmental Research, Inc.; identify next steps to prepare a Request for 
Proposal (RFP) for this part of the project. 

• Wear Debris Characterization—Make list of information needs. 
• Scientific Advisory Team—Develop framework. 
• Stakeholder Communications Plan—Discuss draft plan (to be prepared by 

Sustainable Conservation). 
• Project Management—Develop Steering Committee process regarding scopes of 

work for bids, selection of contractors, acceptance of work completed, etc.; create 
a list of contracts to be issued; prepare schedule for developing RFPs and contract 
scopes; identify contracts and RFPs to be issued by September. 

• Clemson data—Have a technical discussion of environmental implications of 
Clemson’s copper extraction results from wear debris from one brake pad. 

tdc
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Representative Sample of Brake Wear Debris for Characterization 
The Steering Committee reviewed and approved the attached statement of purpose for 
developing a composite sample of brake wear debris for characterization tests.  The 
statement of purpose will focus follow-up technical discussions of procedures to create an 
appropriate sample. 
U.S. EPA BASINS Modeling 
U.S. EPA modeler Jim Carleton has set up BASINS for Castro Valley and has 
successfully replicated some Alameda SWMM flow calibrations.  He also has tested the 
BASINS program that automatically sets up the model in watersheds, finding that it 
worked nicely in the Castro Valley watershed.  Based on this finding, he intends to use 
the automatic setup for the remaining South Bay watersheds.  The next steps in the U.S. 
EPA modeling are: 

• To do calibrations for sediments and copper in Castro Valley. 

• To test the sensitivity of model to changes in copper loads (e.g., to identify what 
change in brake copper load creates a meaningful difference in modeled copper 
concentrations in Castro Valley Creek).   

• To evaluate the modeling value of various possible types of additional data (to 
will identify what additional monitoring data would be most useful). 

Schedule.  Since this part of the modeling is far ahead of the remaining Action Plan work 
(which cannot begin until grant funds are awarded and contracts issued), it is not on a fast 
track for completion.  Current plans are to prepare a written report in 2004.   
Mid-Project Peer Review Meeting in September.  U.S. EPA and the BPP plan to hold a 
South Bay BASINS modeling review meeting in the Bay Area around the time of the 
BPP Steering Committee September in-person meeting (between September 22 and 26).  
I will be working with Sustainable Conservation and the BASMAA Monitoring 
Committee to identify appropriate invitees to the September review meeting.  (For 
example, Lester McKee of SFEI has volunteered to share monitoring data from the CEP-
funded monitoring of the Guadalupe River and to participate in modeling peer review). 
Runoff Copper Concentration Increase?  Using copper data provided by Alameda 
County, Jim Carleton put together the preliminary chart on the next page, which U.S. 
EPA distributed to the Steering Committee.  Note the apparent increase in copper levels 
in recent years.  U.S. EPA will be working with Alameda County to obtain a better 
understanding of the data and hopes to report back to the Steering Committee as to 
whether the visually apparent increase is scientifically meaningful. 
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Project Funding Update 
Sustainable Conservation did not receive any funding from the Ford Motor Company 
Fund this year because Ford does not have any funds to give out due to poor company 
financial performance.  Since the Ford Fund was expected to provide 50% of Sustainable 
Conservation’s 2003 funding for the BPP, Sustainable Conservation is working to find 
additional financial support for the project.  If you have any leads, please contact Sarah 
Connick (415-977-0380 x314 or sconnick@suscon.org).  Due to delays in the U.S. EPA 
budget, there is no news on the BPP’s U.S. EPA Headquarters 104(b)(3) grant 
application. 

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• April 29-May 1, three-day in-person meeting, San Francisco Bay area  
• May 6, special teleconference meeting on particle size diameter measurements 
• May 16, teleconference meeting 
• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

This summer, Sustainable Conservation will schedule teleconference meetings for dates 
after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, April 15, 2003, 11:00 a.m. - noon PDT 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
[NOTE:  You must dial the *'s at the beginning and end of the meeting number.] 
 
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 - Ford Motor Co. Fund grant -- Sarah 
 - anyone else? 
 
2. Agenda for the April 29 - May 1 Steering Committee meeting (20 min) 
 - see attachment 
 
3. Follow-up from our March call regarding friction material chemistry questions (10 
minutes) 
 - see Kelly Moran's 3/12 e-mail (attached)  
 
4. Draft statement of purpose for the development of a composite wear debris sample (10 
minutes) 
 - see attachment 
 
5. Update from Jim Pendergast on BASINS and laying out of questions regarding water 
quality sampling for copper (?) 



 

 

(Prepared by Sustainable Conservation; Approved by Steering Committee 4/15/03) 

THE BRAKE PAD PARTNERSHIP 
 

DRAFT Statement of Purpose 
for the 

Development of a Composite Sample of Wear Debris 
 
 
The Brake Pad Partnership Steering Committee proposes to develop a composite sample of 
automobile disc brake wear debris that is representative of the wear debris generated in 
watersheds draining to the South San Francisco Bay for the purpose of developing data needed 
for inputs to the Partnership’s environmental fate and transport modeling investigations. 
 
With many different friction materials in use, the Partnership faces the challenge of adequately 
characterizing the physical and chemical properties that determine how wear debris material 
moves through the environment.  A representative wear debris sample would allow the 
Partnership to minimize the number of wear debris samples that would need to be tested in the 
laboratory, which would save time and money. 
 
To effectively meet the above goals, the composite sample should be developed to be 
representative with respect to physical and chemical characteristics that result under real world 
conditions, particularly with respect to: 
 

§ Raw materials and processing, 
§ Friction materials (and fleet mix) used in the south San Francisco Bay watershed, and  
§ Braking conditions (as described in the report on “Disc Brake Wear Debris Generation 

and Collection.” 
 
Additional considerations the Steering Committee intends to make in developing a composite 
sample of representative wear debris include: 
 

§ Maintaining confidentiality of proprietary information 
§ Technical feasibility 
§ Cost constraints (e.g., limit pads used to ones containing copper, and factor non-copper 

pads into the calculations) 
 
 
Aside: 
 
In the course of deliberating on the development of a composite wear debris sample, the Steering 
Committee identified several areas in which additional laboratory studies of wear debris could 
provide useful information.  In each of these cases, however, wear debris sample(s) meeting 
criteria other than those listed above would be required.   
 

§ Do different forms of copper-containing initial ingredients produce wear debris having 
different copper leaching characteristics? 

§ Do different friction material processing methods produce wear debris having different 
copper leaching characteristics? 

§ Do high temperatures during braking cause all the copper to become copper oxide? 
§ Are there organic signatures that could be detected and used as indicators? 
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MEMO 
 

TO: Geoff Brosseau  DATE: May 6, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—May 6, 2003 
             
 
The Brake Pad Partnership (BPP) Steering Committee held a special teleconference 
meeting on particle size diameter measurements on May 6th.  A copy of the agenda is 
attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Jim Trainor, brake manufacturer representative and technical consultant 
• Rodger Dabish, TMD Friction 
• Kelly Moran, TDC Environmental 
Michael Endicott (Sierra Club), Pat Thesier, Sumitomo Electric Automotive, Inc. and 
lead representative of the Brake Manufacturer's Council Product Environmental 
Committee (BMC/PEC), and Jim Pendergast, U.S. EPA were unable to participate in the 
teleconference. 
The following items were discussed: 

Particle Size Diameter Measurements 
A particle size distribution for brake wear debris is a necessary input for the air 
deposition model that is the first step of the brake wear debris fate and transport study.  
The Steering Committee reviewed the four published studies of brake wear debris to 
discuss how particle size diameter measurements were conducted.1  The Steering 
Committee then reviewed the pros and cons of each measurement method.  The primary 
problems are: 

• There are few measurements of airborne (aerodynamic) diameter of brake wear 
debris; other types of particle size distribution measurements may not be 
appropriate for use in the air deposition model.  Since the particles are small and 
irregular and because they may agglomerate or be broken up when interacting  

 
1 Garg, G. D. et al., Brake Wear Particulate Matter Emissions, Environmental Science & Technology, V. 
34, 2000.  Von Uexkull, O., Antimony in Brake Pads—A Carcinogenic Component?, Master’s thesis, Lund 
University, Sweden, 2002.  Trainor, J. T., Disc Brake Wear Debris Generation and Characterization—A 
Dynamometer Based Protocol for Generating and Collecting Vehicle Disc Brake Wear Debris, prepared 
for the Brake Manufacturers’ Council Product Environmental Committee, 2001.  Sanders, P. G., et al., 
Brake Dynamometer Measurement of Airborne Brake Wear Debris, SAE Technical Paper #2002-01-1280, 
2002. 
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with surfaces or solutions, the aerodynamic diameter could be somewhat different 
than the physical size of particles measured via solution or electron microscope 
techniques.   

• The limited available aerodynamic diameter data show substantial variation in the 
particle size distributions among size ranges that are critical for air deposition 
modeling.  Since particles in the 0.1-1 micron size range do not deposit efficiently 
(in contrast to larger or smaller particles), understanding the relative fraction of 
brake wear debris in this size range will be very important.  Available data show a 
substantial fraction of wear debris particles may be in this size range.  Individual 
data sets have as little as about 10% to as much as about 50% of the brake wear 
debris mass in this critical size range. 

With the help of Steering Committee science advisor Professor Mark Schlautman, the 
Steering Committee agreed to follow up to obtain additional information about past and 
possible future measurement methods.   
Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• May 16, teleconference meeting 
• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

This summer, Sustainable Conservation will schedule teleconference meetings for dates 
after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, May 6, 2003, 9:00 to 10:00 a.m.  PDT 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
[NOTE:  You must dial the *'s at the beginning and end of the meeting 
number.] 
 
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (2 minutes) 
  
2. Aerodynamic Particle Size Diameter Distribution Discussion: 
 - Review need for an aerodynamic particle size diameter 
 - Review available information (Ford, GM, and Jim Trainor papers, & von Uexkull 
thesis) 
 - Identify possible approaches for proceeding 
 - Identify information needs and next steps 
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MEMO 
 

TO: Geoff Brosseau  DATE: May 16, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—May 16, 2003 
             
 
The Brake Pad Partnership (BPP) Steering Committee held a teleconference meeting on 
May 16th.  A copy of the agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC)  
• Michael Endicott (Sierra Club)  
• Jim Pendergast, U.S. EPA 
• Kelly Moran, TDC Environmental 

Rodger Dabish (TMD Friction) and Jim Trainor (brake manufacturer representative and 
technical consultant) were unable to participate in the teleconference. 
The following items were discussed: 

Particle Size Diameter Measurements 
The Steering Committee continued its discussion of measuring particle size distribution 
for brake wear debris.  Professor Mark Schlautman reviewed MOUDI impactors and how 
they might be used to measure aerodynamic diameter of brake wear debris.  Mark will 
follow up with Jim Trainor, the dynamometer laboratory, and researchers conducting 
MOUDI measurements to obtain additional information as to the feasibility and potential 
cost of setting up a brake dynamometer with a MOUDI impactor. 
Project Schedule and Workload Fall 2003 to Spring 2006 
Conducting the Proposition 13 grant funded project will accelerate the level of activity in 
the BPP, as there will be many scopes to write, contractors to select, reports to review, 
and technical decisions to make.  The Steering Committee may need to move to a more 
frequent meeting schedule and schedule more frequent interactions with their stakeholder 
groups.  To assist Steering Committee members with workload planning, Sustainable 
Conservation will prepare a more detailed schedule that identifies needed Steering 
Committee involvement. 
 

tdc
environmental



Brake Pad Partnership Conference Call 
May 16, 2003 
Page 2 
 
 

 

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• June 10, teleconference meeting 
• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

This summer, Sustainable Conservation will schedule teleconference meetings for dates 
after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Friday, May 16, 2003, 10:00 - 11:00 a.m. PDT 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 
2. Follow-up on aerodynamic particle size diameter discussion 
 
3. Other? 
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MEMO 
 

TO: Geoff Brosseau  DATE: June 10, 2003 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—June 10, 2003 
             
 
The Brake Pad Partnership (BPP) Steering Committee held a teleconference meeting on 
June 10th.  A copy of the agenda is attached.  The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, formerly of Federal-Mogul Corporation 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and lead representative of the Brake 

Manufacturer's Council Product Environmental Committee (BMC/PEC)  
• Rodger Dabish (TMD Friction) 
• Michael Endicott (Sierra Club)  
• Jim Pendergast, U.S. EPA 
• Kelly Moran, TDC Environmental 
Jim Trainor (brake manufacturer representative and technical consultant) was unable to 
participate in the teleconference. 

The following items were discussed: 
Aerodynamic Particle Size Diameter Measurements.  The Steering Committee continued 
its discussion of measuring particle size distribution for brake wear debris.  Professor 
Mark Schlautman reported that on-line measurements of aerodynamic diameters of 
particles generated by a brake dynamometer should be feasible.  This may be the 
appropriate approach, but the Steering Committee is still uncertain whether it is cost-
effective as compared to off-line measurement methods.  Professor Schlatuman and Sarah 
Connick will contact air deposition modelers to determine what aerodynamic diameter 
measurement method would provide results that are most similar to the aerodynamic 
diameter used in typical models. 
Air Deposition Modeling—Draft Scope of Work for Request for Proposals.  The Steering 
Committee reviewed a draft air deposition modeling scope of work (attached), made 
several revisions, and agreed to use the scope as a starting point for the Request for 
Proposals (RFP) that the San Francisco Estuary Project (SFEP) will issue on behalf of the 
BPP in August.  During the next month, Sustainable Conservation and SFEP will create a 
draft RFP for Steering Committee review. 
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Friction Materials Standards Institute (FMSI) Briefing.  Many aftermarket brake 
manufactures are not in the BMC/PEC and therefore not part of the BPP—this is a 
concern as some copper is used in the aftermarket.  The FMSI, an association that 
includes most aftermarket brake pad manufacturers, offered Pat Thesier an opportunity to 
brief FMSI members about the BPP.  Pat reported that he received a positive response.  
This briefing could help the BPP increase aftermarket manufacturer involvement. 
Potential for Cooperation with Ford Motor Company Research Group.  Rodger Dabish 
reported that he discussed BPP research with a contact in Ford’s research group who 
works on vehicle brake wear debris.  The BPP Steering Committee asked Rodger to 
continue work with his contact to explore the possibility of BPP cooperation with Ford’s 
research group in characterizing brake wear debris (particularly its aerodynamic 
diameter). 

Anticipated Next Steps 
The Steering Committee is focusing on assembling the resources and technical team to 
implement its Action Plan.  The upcoming Steering Committee meeting schedule is as 
follows: 

• July 8, teleconference meeting 
• September 24-25, two-day in-person meeting, San Francisco Bay area 

Sustainable Conservation is in the process of scheduling teleconference meetings for 
dates after July 8th. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, June 10, 2003, 11:00 a.m. - noon PDT 
Dial: 866-279-1566  
Meeting Number:  *4762806*     
 
DRAFT Agenda  
 
1. Agenda review and anything new?  (5 minutes) 
 - scheduling calendars -- Sarah 
 - anyone else? 
 
2. Update from Rodger regarding conversations with Paul Saunders at Ford (10 minutes) 
 
3. Updates on aerodynamic particle size measurement action items (20 minutes) 
 - Information from MicroMeritics (Jim T.) 
 - Information regarding placement of a cascade impactor into the 
dynamometer set up (Mark and Jim T.) 
 
4. Review of the Draft Scope of Work for air deposition modeling (20 minutes) 
   (see attachment) 



 

 

REVISED DRAFT (Version 2, 6-10-03) 
Scope of Services:  Air Deposition Modeling 

 
Background 
 
The San Francisco Estuary Project (SFEP) seeks a Subcontractor for the Brake Pad Partnership 
(BPP) project to select and run an air deposition model for copper in vehicle brake pad wear debris.   
 
The air deposition modeling is one element of the BPP’s investigation of the environmental fate and 
transport of copper in vehicle brake wear debris.  The objective of the environmental transport and 
fate modeling is to predict how copper released from brake pads enters the Bay and its potential 
effects on both the short-term and long-term concentrations of copper in the Bay.  The BPP’s 
approach to this project is to identify existing models for air, watershed, and water quality, modify 
them if necessary to characterize the specific fate and transport of copper in brake pad wear debris, 
and combine them to allow evaluation of the fate and transport of brake pad debris from point of 
creation (automobiles) to point of eventual deposition (the Bay).   Tasks other than the air deposition 
modeling will be conducted by other project team members under separate contract. 
 
An air deposition model is needed to calculate the transport of brake pad wear debris from the point 
of origin to the points where the debris falls onto the watershed.  Based on the existing particle size 
characterizations of wear debris, the deposition zone can range from a few hundred meters to 
hundreds of kilometers from the point of origin.  Although no appropriate model specific to the Bay 
area has been developed, existing models have been used to calculate transport in this length scale 
and can be applied to the Bay watershed.  The primary geographic area to be modeled is the Castro 
Valley watershed (Alameda County, California); data needs to be suitable for extrapolation to the 
entire South San Francisco Bay watershed (including the Bay itself).  The output data from the air 
deposition model will serve as the primary input data for a surface water runoff model of the study 
watershed, and will provide the direct air deposition term for planned water quality modeling of 
South San Francisco Bay.  The BPP anticipates that the air deposition modeling effort will require a 
phased approach to provide effective integration with concurrent tasks being performed by other 
project team subcontractors.   
 
Because stakeholder participation is integral to the BPP, the Subcontractor will participate in 
meetings and teleconferences to report on progress, review major issues, and facilitate stakeholder 
interpretation of results.  The draft work plan and draft report may be peer reviewed by interested 
stakeholders and the BPP’s Scientific Advisory Team.   
 
Scope of Services 
 

1. Prepare Work Plan.  Prepare a work plan for the project.  Identify the dominant air transport 
mechanisms and determine the most appropriate existing modeling approach for deposition 
of roadway generated brake debris material onto the Castro Valley watershed.  Prepare a 
written work plan with project tasks and schedule that identifies data sources, analysis 
techniques, potential data gaps and uncertainties. Revise the draft work plan in response to 
SFEP/BPP comments. 

 
2. Conduct Air Deposition Modeling.  Conduct air deposition modeling in accordance with the 

approved Work Plan, employing a phased approach to assist the BPP in identifying 
opportunities to obtain additional input data to minimize uncertainty in results.  Calibrate the 
selected model to local conditions using available air quality data, including air deposition 
monitoring data collected by SFEI.  Conduct model sensitivity analysis to determine 
parameters requiring additional measurement and to identify air transport mechanisms that 
are not important.  Provide output with content, time scale, and format suitable for input to 



 

 

the watershed model that will be selected by the BPP and/or its watershed modeling 
subcontractor in 2004 and the Bay models to be used by the BPP (the URS-adapted version 
of MIKE 21 and WASP).   

 
3. Report results.  Prepare draft and final Air Deposition Modeling reports.  Provide reports in 

hard copy and Adobe Acrobat. 
 
4. Participate in Meetings.  Meet with SFEP, other Subcontractors on the project team, the 

BPP Steering Committee, and Scientific Advisory Team members as needed to review 
progress, interpret results, and address any issues that arise.  [Add maximum number of 
in-person meetings]  Meetings may be by teleconference or in-person.  Give presentations 
on the project at BPP stakeholder meetings and provide information to support 
implementation of the BPP’s Stakeholder Communication Plan. 

 
5. Coordinate with BPP Project Team.  Coordination will include, but may not be limited to 

the following: 
• Coordinate with the Air Deposition Monitoring subcontractor.  The San Francisco 

Estuary Institute (SFEI) will conduct wet and dry air deposition monitoring to provide 
data for calibrating and validating the air deposition model.  Subcontractor will provide 
information to support development of the sampling and analysis plan for conducting 
dry and wet deposition monitoring in the Castro Valley watershed.  Subcontractor will 
advise the BPP and SFEI about air deposition monitoring locations, sampling frequency, 
and duration to maximize usefulness for calibrating and validating models.  SFEI will 
supply deposition data Subcontractor as the data become available (anticipated no earlier 
than late 2004).   

• Coordinate with the Brake Wear Debris Characterization subcontractor(s).  
Subcontractor will identify brake wear debris characteristics required for the air 
deposition model.  On the basis of previous brake wear debris characterization studies, 
information in the published literature, and the specific data requirements of the air 
deposition model selected, Subcontractor will identify which data are most important to 
minimize uncertainty in modeling results.  This may require conducting preliminary 
model runs with preliminary data to determine model sensitivity to various input 
parameters. 

• Coordinate with the watershed modelers.   Subcontractor will obtain information from 
watershed modelers to ensure that air deposition model output will meet BPP’s 
requirements.  The watershed modeling will be conducted by U.S. EPA and a watershed 
modeling subcontractor to be selected.  The Bay modeling will be conducted by URS. 

 
6. Provide Progress Reports.  Provide brief written monthly progress reports to SFEP/BPP 

and brief quarterly verbal updates to the BPP Steering Committee. 
 
Project Schedule 
 
The estimated project start date is October 1, 2003.  The estimated end date is February 28, 2006.  
The draft Work Plan will be due [date].  A final Work Plan will be due one month after 
Subcontractor receives the BPP’s comments on the draft.  The draft Report will be due by [date].  
The final Report will be due one month after Subcontractor receives the BPP’s comments on the 
draft (but in no event later than October 1, 2005).  Monthly progress reports are due on the first of 
each month.  Meetings and quarterly verbal updates will be scheduled as needed.  Meetings and 
consultation may continue until February 28, 2006. 
 



 

 

Available Background Information 
 
The BPP has the following information available to assist potential subcontractors with proposal 
preparation: 

• Brake Pad Partnership technical reference library—The library index is online at 
www.tdcenvironmental.com/brake/.  The library is physically in the U.S. EPA Region 9 
library (see the Internet site for more information). 

• Preliminary characterization data for vehicle brake wear debris—data produced by the Brake 
Manufacturers’ Council Product Environmental Committee and others is available on 
request 

• Background information about the BPP—available on the Internet 
www.tdcenvironmental.com/brake/html/about_the_bpp.HTM 

• BPP’s Proposition 13 grant proposal—Lays out the planned scope of work for the entire 
project (also available at www.tdcenvironmental.com/brake/html/about_the_bpp.HTM) 

 
 


