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MEMO 
 

TO: Adam Olivieri and Geoff Brosseau  DATE: February 16, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Meeting—February 1-2, 2001  
             
 
The Brake Pad Partnership Steering Committee in person at a Federal-Mogul Corporation 
brake testing facility in Mahwah, New Jersey on February 1 and 2, 2001.  The purpose of 
the meeting was to review the Partnership's current status, to assess the level of 
agreement on major issues, to complete a technical review of brake wear debris testing 
conducted to date, and to develop a plan of action for the next phase of activities.  A copy 
of the agenda is attached.  The following people participated in the meeting:   

• Liz O'Brien, Sustainable Conservation (former Project Manager) 
• Sarah Connick, Sustainable Conservation (new Project Manager, Facilitator) 
• Tim Merkel, Federal-Mogul Corporation and Chair of the Brake Manufacturer's 

Council Product Environmental Committee (BMC/PEC) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Roger Dabish, TMD Friction (will be taking over for Chris Watson) 
• Jim Trainor, consultant to brake manufacturers (via telephone on February 2) 
• Michael Endicott, Sierra Club (via telephone, part of each day) 
• Mark Schlautman, Clemson University (project technical advisor, February 2) 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
The following summarizes the major items of discussion and important outcomes of the 
meeting. 

Partnership Status Review 
The Steering Committee reviewed the motivations for various stakeholders to participate 
in the Partnership and the reasons that timely action to address copper in brake pads is 
needed.  Every Steering Committee member reaffirmed their commitment to the Brake 
Pad Partnership.   
Fundamental Issues 
The main focus of the first day of the meeting was to review the fundamental issues that 
have not yet been addressed through the Brake Pad Partnership.  The list of issues was 
developed by Sustainable Conservation with significant input from Steering Committee 
members.  The purpose of the review was to determine where we now have agreement on 
issues, and for areas where we lack agreement, how we should move forward to address 
the issue.  Below, I have listed the issues and summarized the outcome of the discussion 
of each issue. 
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Issue (1):  Is the amount of copper released from brakes into the environment “large”?  
All Steering Committee members—including brake manufacturers—now agree that 
the amount of copper released from brakes into the environment is not small, and may 
indeed be large.  All agreed that that the copper release is certainly large enough to 
warrant further investigation of its environmental effects. 

Issue (2):  Once released to the environment, is that copper “a significant cause of 
surface water impairment”?  What does “significant source of surface water quality 
impairment” mean? 

Steering Committee members came to consensus that for Partnership purposes, 
“impairment” involves both the level of toxicity to organisms (a concept often 
referred to as “bioavailability” in Brake Pad Partnership discussions) and exceedance 
of regulatory thresholds.  The Steering Committee also recognized that copper 
releases from brakes may need to be addressed even if a copper-related regulatory 
threshold is not currently being exceeded.  Future work will consider both ecosystem 
effects and regulatory standards. 

Issue (3):  Is copper-related surface water impairment (in locations where brakes might 
be a meaningful contributor) a national issue?   

While all Steering Committee members agreed that the issue of copper in brakes has 
national implications, some BMC/PEC members continue to have difficulty calling 
this a “national issue” (for example, certain BMC/PEC members present at the 
Stakeholder forum made statements insisting that the issue is only a lower South San 
Francisco Bay issue).  The BMC/PEC Steering Committee representatives promised 
to discuss this question and to bring a response to the Steering Committee. 
The Steering Committee agreed to continue using South San Francisco Bay as a 
model, because it is a well-studied watershed where copper releases are an issue.  As 
the project proceeds, the Steering Committee agreed to clarify with each step of its 
work which elements (if any) are specific to lower South San Francisco Bay, and 
which elements are generic in nature. 

Issue (4):  Studies to determine the environmental significance of the release of copper in 
brake wear debris to the environment—need for, funding for (Are such studies needed to 
reach the endpoint of this work?) 

Because it is clear that additional, organized, technical information is needed to make 
a cohesive and convincing argument to each brake pad manufacturing company’s 
management that copper use in brakes should be limited or eliminated, the Steering 
Committee tentatively agreed to pursue a phased approach to obtaining additional 
information.  The tentative plan is to target future activities towards areas of greatest 
uncertainty that are critical for brake manufacturer corporate decisions, and to re-
evaluate after each phase.  Designing the next phase of joint efforts will be the heart 
of upcoming Steering Committee work. 
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Issue (5):  How will the Brake Pad Partnership address aftermarket (replacement) brake 
pad issues? 

The BMC/PEC has discussed Larry Moore’s finding of copper in aftermarket pads 
(some copper-containing replacement brake pads were offered by an A/C Delphi 
distributor to his vehicle repair shop).  Steering Committee members representing the 
BMC/PEC assured us that they had made clear to other BMC/PEC members that 
stakeholders had negative reactions to this finding, both due to the use of copper in 
aftermarket pads, and because a brake manufacturer is inconsiderate enough of the 
copper issue that it is actively promoting copper-containing pads in the South San 
Francisco Bay area.   
Manufacturers indicated that the BMC/PEC is organized in a manner that precludes 
actions involving individual company products; therefore, they indicated that there 
was no other direct action they could take.  The Steering Committee agreed that there 
was no choice except to consider aftermarket pads in all future Partnership work. 

Other Issues 

Issue (6):  Near-term response to increased copper use in friction materials. 
To address this informational issue, the Steering Committee briefly reviewed 
stakeholder reactions to information on the increase of copper use in brake pads 
presented by the BMC/PEC at the June Stakeholder Meeting. 

Issue (7):  Test procedure:  completion of report, Dr. Schlautman’s 10/31 comments, peer 
review of procedure, implementation of broader testing, usefulness of testing being 
conducted by others (GM, etc.) 

This issue was the main topic for the Friday February 1 meeting (see below). 
Issue (8):  Copper use in brakes monitoring program:  Peer review of procedure, quality 
assurance process that gives comfort to other stakeholders; forward trends. 

A discussion of the procedure being used by the BMC/PEC to collect copper use data 
will be scheduled for the next in-person meeting.  In the meantime, the BMC/PEC is 
starting to collect vehicle model year 2000 data using the same system used last year.  
Steering Committee members urged the BMC/PEC to proceed so that the method 
review does not delay reporting of model year 2000 copper use. 

Issue (9):  Other types of brakes:  aftermarket, foreign cars, light trucks, heavy duty 
trucks, buses, off-road vehicles, airplanes, motorcycles, and trains. 

The Steering Committee agreed that it needs to consider aftermarket brake pads, 
foreign cars, light trucks, heavy-duty trucks and buses, and brake rotors in future 
discussions.  Based on previous Partnership-related investigations, off-road, airplane, 
motorcycle, and train brakes are not considered significant enough issues to address 
through the Partnership. 

Issue (10) Role of automobile manufacturers. 
The Steering Committee decided to discuss this major—and complicated—issue at a 
future in-person meeting.  
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Issue (11):  Role of brake manufacturers in Copper Action Plan (See 8/1/00 letter from 
Liz O’Brien). 

While the Copper Action Plan and Copper TMDL processes for lower South San 
Francisco Bay are not directly connected to the Brake Pad Partnership, Steering 
Committee members understand that there is an inevitable linkage between the two 
processes.  Discussion revealed that there was a misunderstanding with regards to the 
Copper Action Plan, which was borne out by statements made by manufacturer 
representatives at the June Stakeholder Meeting.  Brake manufacturers clarified that it 
is their intent to continue to pursue efforts to obtain an understanding of the 
environmental impacts of brake wear debris through the Brake Pad Partnership.  
Neither manufacturers nor any other Steering Committee member has any intent of 
delaying activities (no plan to wait for Phase I triggers in the Copper Action Plan); 
instead, the Steering Committee recognized the need for timely action. 

Technical Meeting 
On Friday February 2, the Steering Committee met to discuss technical issues.  The 
meeting included a brief tour of a brake testing facility and an opportunity to observe 
working brake dynamometers.   
Brake Wear Debris Generation Protocol.  The focus of the discussion was on the Brake 
Wear Debris Generation Protocol, which is being developed by the BMC/PEC as the first 
step for assessing the environmental impacts of brake wear debris.  I and other Steering 
Committee members completed a technical review of a revised draft protocol prior to the 
meeting.  Non-manufacturer Steering Committee members and Professor Mark 
Schlautman provided verbal comments to the BMC/PEC during the discussion.  We also 
raised many questions regarding the protocol.  Manufacturers addressed all questions and 
comments verbally, providing responses that were quite satisfactory.  At the end of the 
discussion, the Steering Committee agreed that the protocol appeared to be very good.   
The BMC/PEC intends to revise the protocol based on the comments, to include 
additional information to address the questions raised, and to complete an additional set 
of tests to validate the protocol.  It plans to complete the revised protocol in time to 
present it for discussion at the upcoming Stakeholder Meeting. 
Brake Wear Debris Characterization and Fate and Transport Studies.  The Steering 
Committee had a general discussion of the need for and techniques available for 
characterizing brake wear debris.  The BMC/PEC has included some limited 
characterization in its protocol development work; however, this characterization 
involves some unusual methods and includes a limited range of tests.  To determine what 
characterization is needed, the Steering Committee decided to focus on initial 
consideration of brake wear debris fate and transport, since various approaches require 
certain specific types of information.  Professor Schlautman provided a memorandum 
(attached) reviewing possible approaches to investigating fate and transport of brake wear 
debris.  Professor Schlautman will look further into fate and transport questions and will 
coordinate efforts with the Steering Committee (note:  I was specifically requested to 
provide support). 
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Making Technical Information Public.  The Steering Committee tentatively agreed that a 
good plan for sharing the protocol and brake wear debris test results would be to publish 
the protocol in a widely-read industry publication for friction material community and to 
publish the environmental information in a peer reviewed journal appropriate to the 
environmental science community.  While the intent to publish in peer-reviewed journals 
may limit the available routes for prior distribution of the protocol and test results (i.e., 
the paper or a report forming the basis of the paper could not be posted on the Internet), 
such publication was viewed as highly desirable by all parties.  

Additional Minor Items 
• Project Funding.  Sustainable Conservation has received funding that allows it to 

continue its work on the Brake Pad Partnership.  Funding sources include the Ford 
Motor Company Fund, Arco Foundation, City of Palo Alto, and the Switzer 
Environmental Leadership Grant Program.  Sustainable Conservation continues to 
seek additional funds to support it work. 

• Brake Manufacturers’ Financial Status.  The economic downturn has already 
significantly impacted brake pad manufacturers.  Some companies have initiated 
layoffs; others are seeing budget reductions and curtailment of expenditures.  For 
the last few years, the industry has consolidated—the large number of buyouts 
(including, in some cases, 2 or 3 ownership changes) has created significant 
disruption for many brake manufacturing companies. 

Anticipated Next Steps 
The Steering Committee established the following goals: 

• To hold a Stakeholder Meeting this summer 
• To complete the brake wear debris generation protocol prior to the Stakeholder 

Meeting (so that it can be presented at the meeting for review and discussion) 
• To report on the second year of the BMC’s copper use monitoring program 

(model year 2000 data) at the Stakeholder Meeting 
• To develop an action plan for brake wear debris characterization and a conceptual 

road map for investigation of fate and transport prior to the Stakeholder Meeting 
Planned teleconference meetings: 

• Tuesday, February 20, 9:00 a.m. PST 
• Wednesday, March 7, 8:30 a.m.  PST 
• Monday, April 2, 10:00 a.m. PST 

Tentatively planned in-person meetings: 

• Tuesday, May 1, all day Location to be determined (choosing among Denver, 
Detroit, or Washington, DC) 

• Wednesday, May 30 all day, South San Francisco Bay area 
• Thursday, May 31, all day (Annual Stakeholder Meeting) 
• Friday, June 1, 8 a.m. to 1 p.m. 

 



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

        

MEMO 
 

TO: Geoff Brosseau and Adam Olivieri   DATE: February 20, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—February 20, 2001  
             
 
The Brake Pad Partnership Steering Committee met by conference call on February 20 to 
discuss techniques for measuring particle size distribution and to address logistical details 
relating to future meetings.  A copy of the agenda is attached.  The following people were 
on the call:   

• Sarah Connick, Sustainable Conservation (new Project Manager, Facilitator) 
• Liz O'Brien, Sustainable Conservation (former Project Manager) 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, Federal-Mogul Corporation and Chair of the Brake Manufacturer's 

Council Product Environmental Committee (BMC/PEC) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Jim Trainor, consultant to brake manufacturers 
• Michael Endicott, Sierra Club 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 

The following items were discussed: 
Techniques for Measuring Particle Size Distribution By Mass 
Professor Schlautman advised the group about measurement of particle size distributions.  
For tests to date, the BMC/PEC has used a rather unusual method to obtain particle size 
distributions—counting of particles under a scanning electron microscope (SEM).  This 
unusual method does not provide mass or volume-based particle size distributions; 
instead, it yields numbers of particles in each size class.  Mass or volume distributions are 
needed for environmental fate and transport modeling. 
In the recent General Motors brake wear debris study (Environmental Science & 
Technology, v. 34, p. 4464), an in-line method (a micro orifice uniform deposit impactor 
or MOUDI) was used to obtain a mass-based particle size distribution of the airborne 
fraction of the debris (that study ignored material that fell to the ground or stayed on the 
equipment).  Use of such a method precludes obtaining a wear debris mass balance, 
which is a critical element of the current BMC/PEC tests.  Professor Schlautman 
indicated that it should be possible to use post-test (off-line) particle size measurement 
methods to obtain particle size distributions for all material fractions with about the same 
accuracy as GM obtained in its tests of the airborne fraction. 
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The BMC/PEC will work with Professor Schlautman and a private laboratory 
(Micromeritics) to develop a recommendation for a particle size measurement method.  If 
the cost is low enough, the BMC/PEC will add such an analysis to the next round of tests. 
To explain the need for particle size distribution measurements, the Steering Committee 
had an initial discussion of environmental fate and transport modeling and the uncertainty 
inherent in such modeling.  Brake manufacturers clearly had not been aware of the 
relatively high uncertainties associated with such modeling.  This could be a significant 
problem in the future when we need to evaluate whether manufacturers have sufficient 
information to make management decisions about future copper use in brake pads. 
Meeting Scheduling 

Reviewed and confirmed plans for in-person meetings: 

• Tuesday, May 1, all day (8:30 a.m. to 5 p.m.), Washington, DC (hosted by 
USEPA) 

• Wednesday, May 30 all day, South San Francisco Bay area 
• Thursday, May 31, all day (Annual Stakeholder Meeting) 
• Friday, June 1, 8 a.m. to 1 p.m. 

Notes from In-Person Meeting 
Liz and Sarah asked for Steering Committee members to send immediately any 
comments, so that the informal notes can be finalized for use by Sustainable 
Conservation and Steering Committee members. 

Anticipated Next Steps 
The next Steering Committee meeting will be by conference call, tentatively set for 
Wednesday, March 7, 8:30 a.m. PST. 
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MEMO 
 

TO: Geoff Brosseau and Adam Olivieri   DATE: March 7, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—March 7, 2001  
             
 
The Brake Pad Partnership Steering Committee met by conference call on March 7 to 
discuss techniques for measuring particle size distribution and to address logistical details 
relating to past and future meetings.  A copy of the agenda is attached.  The following 
people were on the call:   

• Liz O'Brien, Sustainable Conservation (former Project Manager, facilitated call) 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, Federal-Mogul Corporation and Chair of the Brake Manufacturer's 

Council Product Environmental Committee (BMC/PEC) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Jim Trainor, consultant to brake manufacturers 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 

The following items were discussed: 

Schedules for Fall Meetings 
Liz requested schedule information from Steering Committee members to set meetings 
this fall. 
Approval of In-Person Meeting Summaries 
Sustainable Conservation’s notes were approved as accurate by consensus.  The intent of 
these notes is for use by the Steering Committee members for their reference. 

Draft Update to Stakeholders 
The Steering Committee reviewed a draft written Brake Pad Partnership update that 
Sustainable Conservation intends to distribute to stakeholders in the next few weeks. 
Techniques for Measuring Particle Size Distribution By Mass 
Jim Trainor, who is managing the BMC/PEC effort to develop the brake wear debris 
generation protocol, reviewed information he had obtained about particle size distribution 
measurements from Micromeritics, a laboratory that specializes in such measurements.  
Micromeritics suggests that the Elzone particle sizing/counting method of particle size 
measurement would be appropriate for characterizing wear debris—and at $225 per test, 
it costs about a quarter of the cost of the Scanning Electron Microscope tests that the  
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BMC/PEC has been performing.  The major limitations of the Elzone test are its 
detection limit (about 0.4 microns; we know some wear debris particles are smaller, but 
don’t expect those particles comprise a significant mass fraction of the wear debris) and 
the amount of material required per test (about a third of a gram of material, which 
cannot be recovered).  Other than cost, the major advantage of the method is its accuracy 
(reproducibility is typically 99% or better). 
Obtaining a mass-based particle size distribution from either method requires information 
about the density of the material and two assumptions: 
(1)  That the particles are spherical—which we know not to be true, but which is the 
assumption used in all common environmental fate and transport models. 
(2)  That the density is uniform—we have no information on density variation with 
particle size, so this seems to be a reasonable assumption. 
Micromeritics also provides density measurements, conducted by He displacement, 
which Professor Schlautman says is very accurate ($90). 
With the encouragement of the rest of the Steering Committee, the BMC/PEC members 
decided to include an Elzone test and density measurement for the next set of brake wear 
debris generated.  This will allow comparison of the Elzone particle count results with 
results from SEM, will provide a mass-based particle size distribution, and will allow the 
Steering Committee and stakeholders to evaluate the pros and cons of the two techniques. 
The Steering Committee also discussed the need for replicate testing to create publication 
quality data (3 to 5 replicates of particle size distribution measurements are common) and 
the use of 4-layer versus 6- layer total flow filters in the test procedure (which does not 
appear to matter). 

Schedule for Completing Protocol 
The Steering Committee goal is to complete the brake wear debris generation protocol 
report before the May 31 Stakeholder Meeting.  A screen check draft report will be ready 
in late April.  The Steering Committee will give it a quick review before it is finalized by 
the BMC/PEC and distributed to stakeholders  in mid-May. 
Review Updated Major Issues List 
Sustainable Conservation circulated an updated Brake Pad Partnership issues list.  Three 
of the five fundamental issues have been resolved; two are being addressed.  Two of six 
additional issues have also been resolved.  Two additional issues were identified.  The 
Steering Committee plans to first focus on the two remaining major issues, but will also 
begin dealing with the six additional issues at upcoming in-person meetings. 
Agenda for May 1 In-Person Meeting 

Sarah will be circulating a preliminary draft agenda via e-mail. 
Anticipated Next Steps 
The next Steering Committee meeting will be by conference call on Monday, April 2, at 
10:00 a.m. PST. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
March 7, 2001  8:30-9:30 AM P.S.T.   
Dial 952-556-2800 Pass code  5037054 
 
DRAFT Agenda  
 
1.  Approval of meeting summaries from the February 1 and 2, 2001 meetings, and the 
February 20, 2001 conference call. 
     Comments, if any, on the format of these summaries. 
 
Attached are the revised meeting summaries.  We received suggested revisions from 
Kelly Moran and these have been incorporated. 
 
2.  Draft Update to Stakeholders  -- any comments? 
     Review process and schedule for sending out the update. 
 
Attached is the draft text for an update to the stakeholders.  If you can comment in 
advance of the teleconference, I would appreciate it.   
 
3.  Techniques for Measuring Particle Size Distribution By Mass 
 
     *  Jim Trainor and Mark Schlautman update to the group on information provided by 
Micrometrics. 
     *  Discussion and selection of a preferred approach to recommend to BMC/PEC. 
 
4.  Schedule for completing the protocol report in time for the May 31, 2001 BPP 
Stakeholder Meeting: 
 
     *  current plans for tests 
     *  status of report updates 
     *  develop a timeline for readying the report for distribution to stakeholders two weeks 
in advance of the stakeholder meeting if possible 
 
5.  Review the Updated Major Issues List for items to be addressed. 
 
Attached is the revised major issues list based on our meetings in February. Please think 
about which of these can be handled by teleconference and which by face-to-face 
meetings. 
 
6.  Begin drafting an agenda for the May 1, 2000 meeting in DC. 
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MEMO 
 

TO: Geoff Brosseau  DATE: April 3, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—April 2, 2001  
             
 
The Brake Pad Partnership Steering Committee met by conference call on April 2 to plan 
upcoming in-person and stakeholder meetings.  A copy of the agenda is attached.  The 
following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Liz O'Brien, Sustainable Conservation 
• Mark Schlautman, Clemson University (project technical advisor) 
• Tim Merkel, Federal-Mogul Corporation and Chair of the Brake Manufacturer's 

Council Product Environmental Committee (BMC/PEC) 
• Jim Trainor, consultant to brake manufacturers 
• Roger Dabish, TMD Friction 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Kelly Moran, TDC Environmental 
• Michael Endicott, Sierra Club 
• Jim Pendergast, U.S. EPA 

The following items were discussed: 

Schedule for Future Meetings 
Stakeholder public meeting:  May 31, Stanford University Tressider Union 

In-person meetings: 
Spring:  May 1, U.S. EPA Office of Water, Waterside Mall, Washington DC 
Summer:  May 30 and June 1, Stanford University Business School 
Fall:  October 4-5, east coast location to be determined 

Conference call meetings: 
April:  Date and time to be determined 
June:  Date and time to be determined 
July:  Monday, July 16, 9 a.m. PST  
August:  Monday, August 13, 9 a.m. PST 
September:  Wednesday, September 19, 9 a.m. PST  
October:  Monday, October 22, 9 a.m. PST 
November:  Wednesday, November 14, 9 a.m. PST 
December:  Monday, December 3, 9 a.m. PST 
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Brake Wear Debris Generation Protocol Development 
The brake testing and the protocol report are on schedule.  Manufacturers anticipate 
circulating revised draft report, including data from recent tests, to the Steering 
Committee in mid-April.  The Steering Committee will discuss the revised protocol at the 
May 1 meeting, and then it will be revised for distribution to stakeholders prior to the 
May 31 Stakeholder Meeting. 

Stakeholder Meeting Planning 
The annual stakeholder public meeting will be at Stanford’s Tressider Union on May 31, 
2001.  The Steering Committee discussed meeting goals, agenda items, and presenters.  
Sustainable Conservation will be working with the Steering Committee to set up the 
agenda.  In addition to reports from the brake manufacturers on copper use in brakes and 
the draft brake wear debris generation protocol, the meeting should include reports on 
San Francisco Bay Area copper activities, such as recent water quality data, TMDL 
development, and the adoption of the Copper Action Plan into lower South Bay permits.  
Sarah Connick and Kelly Moran will be seeking to identify local speakers who can 
concisely cover these topics. 
Planning for May 1 In-Person Meeting 
A list of possible meeting topics is provided at the end of the agenda (attached).  
Priorities for the meeting include items needed for the May 31 stakeholder meeting, like 
the protocol, the plan for addressing remaining issues, and planning the meeting itself.  
Two items were added to the existing list: 
(1) Discussion of possible journals for publishing the wear debris generation protocol and 
preliminary results.  Goals are to publish in one or more well-respected peer-reviewed 
journals that are widely read by brake manufacturers and water quality professionals. 
(2) Water quality modeling tutorial.  Steering Committee members (particularly brake 
manufacturers) need to learn enough about modeling to know what brake wear debris 
characterization information is needed, and to understand the inherent uncertainties in 
modeling.  Lack of certainty in fate and transport modeling is a major potential barrier to 
a positive outcome for the Brake Pad Partnership.  Jim Pendergast and Dr. Russ Kinerson 
will be developing a brief tutorial for the May meeting. 
Administrative Items 
Agreed to minor change in wording in the stakeholder update, which Sustainable 
Conservation will distribute by mail in the next few weeks.  Previous meeting notes were 
approved.  Dr. Russ Kinerson (who developed the BASINS model) will be substituting 
for Jim Pendergast at the May 1 meeting.  Roger Dabish will be taking over for Chris 
Watson in representing TMD Friction. 
Anticipated Next Steps 
The next Steering Committee meeting will be by conference call at a mid-April time to 
be determined. 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
DRAFT Agenda  
TELECONFERENCE 

April 2, 2001  10:00 AM- 11:00 AM P.S.T.   
Dial 952-556-2800 Pass code  5059687 

 
DRAFT Agenda  

 
1.  Approval of meeting summaries from March 7, 2001 conference call. 
--Attached is a redlined version of the call summary.  We received suggested revisions 
from Mark Schlautman and Jim Trainor and these have been incorporated. 

2.  Update on BMC Protocol document.   
3.  Planning for Annual Stakeholder Meeting on May 31. 

4.  Planning for May 1, 2001 Steering Committee Meeting.   
--A draft list of topics for the May 1 meeting is attached. 

_______________________________________________________________________ 

Draft list of topics to be covered at May 1 In-Person Meeting: 
 
• Mission statement 
• Discussion of ground rules for the meeting summaries 
• Planning for annual stakeholder meeting 
• BMC protocol—next steps 
• Modeling tutorial 
• Discussion of BPP’s approach to modeling and toxicity assessment 
• Revisiting the issues list 
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MEMO 
 

TO: Geoff Brosseau  DATE: April 18, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—April 18, 2001  
             
 
The Brake Pad Partnership Steering Committee met by conference call on April 18 to 
plan upcoming in-person and stakeholder meetings.  A copy of the agenda is attached.  
The following people were on the call:   

• Sarah Connick, Sustainable Conservation, Project Manager, Facilitator 
• Liz O'Brien, Sustainable Conservation 
• Mark Schlautman, Clemson University (project technical advisor) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. and new Chair of the Brake 

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

Michael Endicott (Sierra Club representative) was unable to participate in the call. 
Between meetings, Tim Merkel announced his departure from Federal-Mogul 
Corporation.  At this time, his future career is uncertain.  This change is a significant loss 
for the Steering Committee, as Tim’s strong and capable leadership has been a critical 
factor in the success of the Brake Pad Partnership to date.  Pat Thesier, another capable 
industry manager who has been involved in the Brake Pad Partnership since its inception 
will assume the chairmanship of the industry group that has been working with us. 

The following items were discussed: 
Planning for May 31 Stakeholder Meeting 
The Steering Committee reviewed the meeting objectives, agenda topics, and potential 
speakers.  I am working to ensure that the meeting makes all information developed by 
the Brake Pad Partnership and its participants available to the public and provides a good 
forum for obtaining feedback from stakeholders on the wear debris generation protocol, 
the copper use data, and Brake Pad Partnership plans for future work. 
A portion of the meeting will be set aside to brief brake manufacturers and other national 
stakeholders about the current status of San Francisco Bay area regulatory activities (e.g., 
TMDL processes, delisting), water quality monitoring, and control measures (e.g., the 
Copper Action Plan) with regards to copper in surface water.  I am assisting Sustainable 
Conservation with efforts to identify speakers to cover these topics. 
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Agenda for May 1 Steering Committee Meeting 
The agenda for the upcoming Steering Committee meeting, which Sustainable 
Conservation revised on the basis of comments in the last call, was only briefly reviewed.  
The major topics for the meeting will be developing an action plan to resolve remaining 
issues regarding copper in brake wear debris, and preparing for the May 31 Stakeholder 
meeting. 

Status of Wear Debris Generation Protocol 
The laboratory data from the last round of brake pad testing to support the protocol 
development came back from the laboratories a bit later than planned; however, Jim 
Trainor (who is preparing the protocol for the BMC/PEC) expects to receive all data by 
tomorrow.  Jim’s health has not been good, which has interfered with his ability to 
complete the draft document.  The revised draft protocol will be distributed for Steering 
Committee review immediately prior to the May 1 meeting.  The plan for distribution of 
the draft protocol to stakeholders is remains unchanged. 
Anticipated Next Steps 
The steering committee will next meet in person on May 1 in Washington DC, at the U.S. 
EPA Water Division offices. 

 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
Brake Pad Partnership Steering Committee TELECONFERENCE 
Wednesday, April 18, 2001  9:00 AM - 10:00 AM PDT   
Dial:  952-556-2800.  Pass code:  5160959. 
 
Agenda: 
 
1.  Planning for the Annual Stakeholder Meeting on May 31, 2001. 
 
2.  Review of the Draft agenda for the May 1, 2001 Steering Committee in  
Washington, DC. 
 
3.  Brief update on the status of the BMC-PEC Protocol document. 
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MEMO 
 

TO: Geoff Brosseau  DATE: May 21, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Meeting—May 1, 2001  
             
 
The Brake Pad Partnership Steering Committee met in person at U. S. EPA offices in 
Washington DC on May 1, 2001.  The purposes of the meeting were: 

• to develop an Action Plan for the remainder of the Brake Pad Partnership's work, 
• to complete a technical review of the revised protocol for brake wear debris 

generation and preliminary brake wear debris characterization results, and  
• to finalize the agenda and speakers for the May 31 Stakeholder meeting. 

A copy of the agenda is attached.  The following people participated in the meeting:   

• Sarah Connick, Sustainable Conservation (Project Manager, Facilitator) 
• Tim Merkel, formerly of Federal-Mogul Corporation and former Chair of the 

Brake Manufacturer's Council Product Environmental Committee (BMC/PEC) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Roger Dabish, TMD Friction  
• Jim Trainor, consultant to brake manufacturers (via telephone) 
• Michael Endicott, Sierra Club (via telephone) 
• Mark Schlautman, Clemson University (project technical advisor) 
• Kelly Moran, TDC Environmental 
• Russ Kinerson, U.S. EPA (Senior water quality modeler) 

The following summarizes the major items of discussion and important outcomes of the 
meeting. 

Brake Wear Debris Characterization  
All Steering Committee members, especially brake manufacturers, were pleased at the 
offer to fund Clemson Professor Mark Schlautman to conduct additional characterization 
of brake wear debris that would answer questions about the solubility of copper in wear 
debris and begin efforts to evaluate the copper's bioavailability.  The funding is 
anticipated to come from Palo Alto ($10,000) and from funds in the U.S. EPA Great 
Waters grant to the San Francisco Estuary Project and BASMAA ($5,000).  Professor 
Schlautman's investigation plans are described in the attached letter.   
Professor Schlautman’s work is contingent on the brake manufacturers providing wear 
debris from their testing.  The BMC/PEC representatives said that approval to give the 
wear debris to Professor Schlautman was likely, and promised to expedite the request for 
the material by calling a special teleconference meeting of the BMC/PEC in mid-May.  

tdc
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When he learns how much brake wear debris is available, Professor Schlautman will 
provide preliminary feedback regarding the possible need for additional material to be 
generated to support the planned investigation.  Once Professor Schlautman determines 
the minimum sample size for testing (one of his first tasks), he will be able to provide a 
more firm determination as to whether the available material will be sufficient for his 
investigation. 
(Post-meeting update:  The BMC/PEC agreed to send the remaining wear debris to 
Professor Schlautman.  The labs holding the debris would not weigh the amount 
remaining without a substantial charge, so we won’t know the quantity of available 
material until after it arrives at Clemson, which should be around the end of May). 

Brake Wear Debris Generation Protocol and Preliminary Characterization 
Jim Trainor presented the revised draft brake wear debris generation protocol, which 
includes brake testing methods, results of four brake testing runs, and preliminary 
characterization data for the wear debris generated from those four test runs.1  Brake 
testing and wear debris characterization information in the protocol include: 

• Brake pad temperature.  Brake pad temperatures during testing remained at the 
upper end of the normal range of on-road brake temperatures. 

• Mass balance for the material worn off the brake pad and the rotor during the test.  
Wear debris was recovered from the test apparatus (primarily material that stuck 
on the equipment), air filters (material released into the air), and cloth wipes of 
the air flow tubes.  Mass balance closures were good (72% to 102%).  About half 
the material was released into the air and about half attached to the test 
equipment; remaining fractions were very small. 

• Mass balance for the copper in the portion of the brake pad worn off during 
testing.  Mass balance closures were not very good (between 52% and 73%), 
apparently due to transfer of the copper from the pad to the brake rotor.  About 
40% of the recovered copper was in the airborne wear debris.  About 60% of the 
recovered copper was in the wear debris that attached to the test equipment upon 
release. 

• Thermal gravimetric analysis (TGA).  TGA records the change in a sample’s 
mass as a function of increasing temperature.  Generally, during TGA testing 
samples lose mass from water evaporation and burning off of organic 
constituents.  In the braking industry, TGA is used to explore the amount of 
moisture and organic material remaining in a brake pad after a test (interesting 
because high-temperature braking vaporizes the organic material used to hold 
brake pads together—a common brake performance problem).  TGA showed that 
the wear debris was less than 5% vaporized during the test, which means that the 
debris is comprised primarily of metals and other inorganic chemicals (like 
minerals).   

 
1 Data from several earlier brake test runs used to develop the method were discarded because the test 
method was altered and improved after each of the preliminary runs.  (Some of that early data was 
described during the May, 2000 stakeholder meeting.)   
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• Scanning Electron Microscopy (SEM).  SEM can take high-resolution 
micrographs (photos) of very small materials like brake wear debris.  The 
protocol includes detailed SEM photos of wear debris particles, which are very 
irregularly shaped. 

• Energy Dispersive X-ray Microanalysis (EDX).  EDX analysis is an x-ray 
technique that provides a semi-quantitative chemical analysis of the first few 
molecular layers on a surface or a particle.  EDX was performed on both airborne 
dust samples and samples of material that attached to the equipment during 
testing.  The results show that the particle surfaces are all relatively similar 
chemically, with relatively minor differences in particle surface chemistry among 
the different particle collection locations.  The EDX analysis also demonstrated 
that the very fine particles seen in the SEM photos are chemically similar to the 
larger particles. 

• Particle size distribution by particle count.  SEM was used to count the number of 
particles in each size range.  This visual method generates a particle size 
distribution by particle count, not by mass (a mass-based particle size distribution 
using the same data would be weighted toward larger particles).  Most of the 
particles were less than 5 microns in diameter, with the majority less than 2 
microns.  Surprisingly, the particles differed little among the various collection 
locations except that the largest particles (the small fraction greater than 5 
microns in diameter) were primarily found in the portion of the debris that 
remained on the test equipment. 

• Particle size distribution by mass.  Mass-based particle size distributions are 
generally used as input to environmental models and are the kinds of distributions 
commonly included in environmental data.  The manufacturers sent one sample of 
wear debris for density analysis and a volume-based particle size distribution 
analysis.  Together, these results can be combined (assuming that density is 
uniform across particle sizes) to create a mass-based particle size distribution.  At 
the meeting, Jim Trainor provided preliminary results of the one mass-based 
particle size distribution completed, which show an average particle size between 
2 and 3 microns, less than 5% of the mass in particles 0.5 microns or smaller, and 
80% of the mass in particles smaller than 15 microns. 

In addition to including data from the final two test runs, the revised report addressed the 
comments and questions raised at the February meeting.  The steering committee 
reviewed and discussed the new technical information, asked questions, and made 
suggestions for additions and clarifications to improve the document.  Jim Trainor 
committed to revising the document and to providing it to Sustainable Conservation for 
distribution in advance of the May 31 Stakeholder Meeting. 

Modeling 
Dr. Russ Kinerson, a senior water quality modeler from U.S. EPA briefed the Steering 
Committee on how water quality models can be used to understand the environmental 
transport and fate of brake wear debris and how such models can contribute to our 
understanding of the environmental significance of copper and other constituents in wear 
debris.  U.S. EPA has brought Dr. Kinerson into the project to assist with modeling.  Dr. 
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Kinerson, who developed the BASINS model and has worked with all of the common 
water quality models, is one of the nation’s leading experts on water quality modeling.   
Dr. Kinerson made several key points: 

• Water quality modeling is subject to tremendous uncertainties—much greater 
than the uncertainties inherent in the data generated so far in the Partnership.  This 
should not preclude the use of modeling, but it should inform our interpretation of 
the results.   

• Water quality modeling is expensive, so a practical approach for the Partnership 
will be to build on existing models and modeling already done for a watershed, 
rather than developing new models.  Inputting watershed-specific information and 
calibrating a model to a watershed can be expensive—these activities may be 
avoided when building on an existing model. 

• Based on the information available so far, Dr. Kinerson believes Hydrological 
Simulation Program - Fortran (HSPF) would be a good model to use to 
investigate transport of brake wear debris.  Several other models would also work 
and may be less expensive if they already exist for the model watershed. 

• Given the small size and initial transport of brake wear particles, Dr. Kinerson 
recommends that modeling include an air quality model to handle initial wear 
debris transport, a water quality model for transport from deposition location to 
surface water, and a receiving water model. 

Action Plan 
The Steering Committee started to develop an Action Plan to guide the Brake Pad 
Partnership toward its eventual conclusion.  Several key issues were raised during the 
discussion: 

• General approach.  All members of the Steering Committee agreed that the best 
approach to achieving the Partnership’s goals regarding copper in brake wear 
debris would be to complete sufficient wear debris characterization and 
environmental modeling to provide us with an understanding of the relative 
environmental importance of the copper in brake wear debris.  Given the interest 
in copper and the relatively large amount of available relevant data from San 
Francisco Bay, it makes sense to start with San Francisco Bay (and probably 
lower South San Francisco Bay) as the model watershed. 

• Schedule.  There was general agreement on the goal of obtaining desired 
information as soon as possible.  With this goal in mind, the draft plan involves 
initiating preliminary actions that can occur within current resources and 
conducting modeling and laboratory investigation activities in parallel rather than 
sequentially. 

• Outcome.  Everyone expressed concern at the possibility that the results of the 
current investigation might not be conclusive, as all Steering Committee members 
recognize that indefinite investigation would not be acceptable to most 
stakeholders (particularly environmentalists).  Nevertheless, modeling 
uncertainties, study costs, and the relatively limited amount of information 
currently available about brake wear debris in the environment are likely to 
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constrain our near-term ability to come to a clear, precise conclusion regarding 
the environmental importance of copper in brake wear debris. 

• Public nature of process.  Stakeholder participation and public release of 
information developed should be essential elements of the Action Plan. 

The preliminary draft Action Plan developed by the Steering Committee is shown below 
(BMC representative Pat Thesier drew the PowerPoint figure).  If stakeholder groups are 
comfortable with this general approach, the Steering Committee plans to develop a more 
detailed plan that will address funding and implementation mechanisms. 

The Steering Committee plans to present the preliminary Action Plan for review and 
discussion at the May 31st Stakeholder meeting. 
Additional Minor Items 

• Brake Manufacturers Council Product Environmental Committee Leadership.  
Tim Merkel's resignation from Federal Mogul leaves a major hole in the 
leadership of the BMC/PEC.  At this point it is uncertain who will take over long-
term leadership.  In the interim, BMC Executive Director Jim Lawrence will act 
as BMC/PEC Chair. 

• Sustainable Conservation Staffing.  Sarah Connick has taken over as project 
manager for the Brake Pad Partnership; Liz O'Brien has now completely phased 
out her involvement. 

Anticipated Next Steps 

Finalize 
Protocol

Generate 
Wear 
Debris

Characterize 
Wear Debris

-BMC-PEC 
Work

-Palo 
Alto/BASM
AA Funded 
work

-Grant 
Funding?

Fate & Transport 
Modeling

-Model Selection

-Inputs from 
characterization 
work

-Obtain Funding 
and Staff for 
modeling

-Run the models

Toxicity & 
Bioavailability 
Testing

-Identify Types of 
Tests

-(further steps TBD)

Data 
Analysis 
and 
Assessment

Evaluation

Agree there is not 
a problem

-No further action 
on Cu

Agree there is a 
problem

-Industry proceeds 
with commitment to 
reduce Cu

Disagree on 
Whether There Is 
A Problem

-Progress 
provides a basis 
for continued 
dialogue

-Identify 
additional 
information 
needs

Stakeholder Input

Regulatory Changes

Other Technical Info & New Data

Draft Action Plan for the Brake Pad Partnership

Prepared 5/8/01 for Steering Committee Review based on discussions at the 5/1/01 Steering Committee Meeting
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The Steering Committee decided to focus its near-term energy on the Stakeholder 
meeting and on completing and beginning implementation of the Action Plan.  The 
Committee plans to return to the list of outstanding issues this summer.   
The upcoming meeting schedule is as follows: 

• May 30, all day in-person meeting, Stanford, to prepare for the May 31 
Stakeholder meeting and to continue to work on the details of the Action Plan 

• May 31, Stakeholder Meeting, Stanford 
• June 1, half-day in-person meeting to review stakeholder meeting and needed 

follow-up actions 
• June 19, teleconference meeting 
• July 16, teleconference meeting 
• August 13, teleconference meeting 
• October 3-5, in-person meeting, eastern U.S. location to be determined 

 



 

 

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 

Tuesday, May 1, 2001 
8:30 a.m. to 5:00 p.m. 

 
U.S. Environmental Protection Agency 

Waterside Mall, 401 M Street, SW 
Room 436 West Tower 

Washington, D.C.  20460 
Phone:  202-260-3212 

 
AGENDA 

 
MEETING OBJECTIVES 
 

• Develop a shared understanding of environmental models, including their uses and 
limitations. 

• Develop an Action Plan for the remainder of the Brake Pad Partnership’s work. 
• Develop a recommendation regarding where the BMC Protocol should be 

submitted for publication. 
• Finalize the agenda for the May 31 Stakeholder Meeting. 

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

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

 
 8:45 a.m. Partnership business: 

• Comments on the BPP Update. 
• Discussion around adopting a mission statement. 
• Discussion of the ground rules for the meeting summaries. 
• Discussion of Phil Bobel proposal to provide a small amount of funding to 

Mark Schlautman for additional characterization work. 
 
 9:00 a.m. Update On and Review of the Protocol: 

• Brief update on what’s new from Jim Trainor. 
• Questions/discussion – identification of any revisions necessary prior to the 

stakeholder meeting. 
• Discussion of circulation to stakeholders. 
• Discussion of a publication strategy – principles, criteria, target audience 

definition, and development of a recommendation. 
 
10:15 a.m. Break 
 



 

 

10:30 a.m. Modeling Tutorial – Dr. Russell Kinerson, U.S. EPA 
• Information on how stormwater and water quality models work, what 

kinds of information they can give us, and what kinds of information goes 
into them (approximately 45-50 minutes). 

• Question and answer session, with an emphasis on understanding the 
fundamental concepts (approximately 40-45 minutes). 

o Depending on how far we get, development of some preliminary 
thoughts on how modeling might be applied in to answer our 
questions regarding how much copper in brake wear debris 
reaches receiving waters, and the subsequent impacts. 

 
12:00 noon Lunch – No host group buffet lunch at Chinese Restaurant. 
 
 1:00 p.m. Development of the Action Plan: 

• Keep in mind we want to present this plan at the stakeholder meeting on 
May 31, what should the Action Plan consist of? 

• Building on the morning’s discussion of modeling, and Mark Schlautman’s 
January 18, 2001 memorandum regarding “Suggestions for Determining 
the Environmental Fate, Transport and Effects of Brake Wear Debris,” 
develop and agree on a strategy for completing the work of the 
Partnership. 

• Identify which members of the Steering Committee will make this 
presentation at the May 31 Stakeholder Meeting. 

 
 3:00 p.m. Break 
 
 3:15 p.m. Finalization of the Agenda for the May 31 Stakeholder Meeting: 

• Review of meeting goals and discussion of our strategy for achieving 
them. 

• Identification of any additional topics or speakers needed. 
• Review of and finalization of the agenda. 
• Discussion of any advance discussions Steering Committee members 

might want to have with their stakeholder constituencies. 
 
 4:30 p.m. Discussion of Agenda for May 30 and June 1 Steering Committee Meetings: 

• Identify goals for these meetings. 
• Review the Revised Issues List. 
• Identify a strategy for addressing each of the remaining issues. 
• Identify additional agenda items. 
• Confirm start and finish times. 

 
 4:50 p.m. Summary of day’s accomplishments and action items. 
 
 5:00 p.m. Adjourn. 
 



 

 

 
April 20, 2001 
 
 
Mr. Phil Bobel, Manager  
Environmental Compliance Division  
City of Palo Alto  
2051 Embarcadero Way  
Palo Alto, CA  94303 
 
Dear Mr. Bobel: 
 

Dr. Kelly Moran of TDC Environmental recently informed me of your interest in helping 
the Brake Pad Partnership Project (BPPP) move forward in its determination of potential 
environmental impacts of brake pad wear debris by providing seed funding to support its wear 
debris characterization activities. As Kelly has likely told you, I have been acting as the 
Technical Advisor to the Steering Committee for the BPPP since last summer. My expertise is in 
environmental engineering and chemistry, particularly in the area of contaminant fate and 
transport in natural and engineered systems. 
 

As you know from your participation in BPPP, the Brake Manufacturers Council Product 
Environmental Committee (BMC/PEC) has been developing a protocol for generating and 
collecting representative brake wear debris using a brake dynamometer. The Steering Committee 
and I have been providing assistance to the BMC/PEC in this endeavor. Thus far, the protocol 
has proven to be quite successful, with material balances on total brake wear debris and copper 
approaching 100%. Development of this type of a wear debris generation/collection protocol was 
the first of the two-step process envisioned by the BPPP to determine the environmental impacts 
of brake pads. The next step, determining the environmental fate, transport and effects of brake 
wear debris, is likely to prove even more challenging. Thus, I was quite happy when Kelly told 
me of your interest in supporting the commencement of these latter studies because, I too, would 
like to see the pace of activities speed up. 
 

In January, at the request of Liz O'Brien and Sarah Connick of Sustainable Conservation, 
I prepared a memorandum (attached) to the Steering Committee outlining the general steps that I 
would recommend for conducting experiments to address the (1) environmental fate and 
transport, and the (2) bioavailability and toxicity of brake wear debris. Consistent with the BPPP 
concerns, my recommendations were focused primarily, although not exclusively, on addressing 
copper. For the first objective, I recommended that specific physical and chemical characteristics 
of the brake wear debris be determined for input to particle/chemical transport models. Likewise, 
for the second objective I recommended that specific solubility/leaching and toxicity tests be 
conducted for input to an overall ecological risk assessment. 
 

Kelly has told me that you are interested in providing seed funds of approximately $5000 
to $10,000, and that you might consider a request for up to  $15,000 to help get some of these 
tests started. She suggested that I prepare a brief outline of the types of tests that my students and 
I would be able to accomplish at these different levels of funding. Examples of these tests are 



 

 

outlined on the third page of this letter. As you can see, much more extensive testing can be 
accomplished for $15,000 than for either of the lower funding amounts.  On a new project of this 
type, I anticipate the need for my students and me to spend some initial time becoming 
sufficiently familiar with the material to work with it productively; this time (effectively our 
“learning curve” time)  is needed whether we do a small or a large amount of work.  Once we’ve 
passed the initial learning curve, I expect that our work will be more efficient. Related to this 
idea is the level of attention that my students would be able to devote to these tests. For example, 
at the lower funding amounts, my only recourse would be to have my students work part-time on 
these measurements since practically no money would be available to support their salary. 
However, for $15,000, I could actually have one student work full-time on these tests, which 
would greatly enhance our overall efficiency. Please note that if you decide to provide funding to 
get this work started, those funds would not necessarily need to be provided in one lump sum. I 
would be more than willing to work with you on the funding arrangements so that we can best 
achieve our mutual objectives.  
 
 Finally, please note that before any decisions can be made regarding the work proposed 
on the following page, I would need to get the approval of the Steering Committee before 
actually conducting any tests. This must be done for several reasons. First, as technical advisor to 
the Committee I have the obligation to avoid any situation that its members might perceive as 
being a conflict of interest on my part. Secondly, any testing we would do depends on the 
BMC/PEC making brake wear debris readily available to us, preferably without charge; 
therefore, we will need their approval via the Steering Committee. Finally, because the 
BMC/PEC has already done some characterization of the brake wear debris (e.g., particle size 
distribution, particle density, total copper), it only makes sense to freely share information back 
and forth with them. 
 
 I look forward to hearing your response and suggestions. 
 
Sincerely, 
 
 
 
Mark A. Schlautman, Ph.D. 
 
 



 

 

Outline of Proposed Types of Tests for Various Funding Levels 
(please see attached memo for additional test details) 

 
$5000 
• Development of microwave digestion techniques for brake wear debris 
• Determination of sample heterogeneity and minimum sample size for representative results 
• Total copper concentration determinations for brake wear debris 
 
$10,000 
• Above tests, plus 
• Specific surface area analysis 
• Limited copper solubility/leaching tests for model test conditions (i.e., rate of copper release 

over short time periods; limited aqueous environments to include distilled water plus two pH 
conditions and one organic ligand leachate condition) 

• Appropriate aqueous environments for the limited solubility/leaching tests will be selected 
after consultation with Palo Alto officials; if desired, these conditions could be selected so as 
to follow standard leaching tests (e.g., TCLP, STLC)  

 
$15,000 
• Above tests, plus 
• Rigorous copper solubility/leaching tests over environmentally-relevant time scales and for 

environmentally-relevant aqueous environments 
• Appropriate aqueous environments again will be selected after consultation with Palo Alto 

officials and should be appropriate for South San Francisco Bay conditions 
 
 
Note:  The following tests are currently being performed by the BMC/PEC in conjunction with 
its wear debris generation protocol. Therefore, in my list above, I generally have not proposed to 
duplicate these tests even though they, or similar tests, are specified in my original memo of 
January 18. One exception is that I do recommend performing a total copper determination after 
microwave digestion. I believe microwave digestion will prove to be more thorough and faster 
than the digestion technique being used by the BMC/PEC; comparison of our results to those 
obtained by the BMC/PEC will verify if this is indeed true. 
 
Wear Debris Characterization Tests Currently Performed by BMC/PEC 
• Number-based particle size distribution 
• Density of the brake wear debris (assumed constant across all particle size classes) 
• Copper partitioning to fall-out versus airborne fraction of the brake wear debris 
• Atomic absorption spectroscopy for total copper (after high-temperature wet chemical 

digestion) 
• Energy dispersive x-ray spectroscopy (EDX/EDS) for elemental analysis (metals and other 

inorganics) for the different particle size classes of brake wear debris 
• Thermal gravimetric analysis (TGA) for organic materials in the brake wear debris 



 

 

To:    Liz O’Brien and Sarah Connick 
From:   Mark Schlautman 
RE:    Suggestions for Determining the Environmental Fate, Transport and  

Effects of Brake Wear Debris 
Date:  January 18, 2001 
 
Per your request, I have prepared this memorandum with suggestions on how to evaluate the 
environmental effects of brake pad wear debris. 
 
Experiments with brake wear debris should focus on achieving two objectives: (1) identifying 
and quantifying factors that will affect environmental fate and transport, and (2) identifying and 
quantifying factors that will determine environmental effects (i.e., bioavailability and toxicity). 
Whenever possible, standard experimental protocols and analyses from various scientific fields 
(e.g., geochemistry, chemistry, toxicology) should be adapted and/or modified as appropriate in 
lieu of trying to develop new techniques. To meet the overall objective of determining the 
environmental fate, transport and effects of brake wear debris, computer models will be needed 
to process the experimental data and to make appropriate risk assessments. 
 
Fate and Transport (Physical and Chemical Characteristics of the Original Brake Dust) 
 
Physical Characteristics:  
 
Particle size distribution:  Average particle size and particle size distribution are critical 
parameters in determining the transport of particulate materials in the environment. These two 
parameters can be quantified using a conventional particle size analyzer based on optical light 
scattering (e.g., photon correlation spectroscopy) for wear debris suspended in water and/or 
electron microscopy (e.g., scanning electron microscopy, transmission electron microscopy) for 
dry samples. Often, commercially-available particle size analyzers come equipped with an 
accessory that can measure zeta potentials of the particles in solution; this additional information 
is useful to determine the extent to which the wear debris would self-aggregate (and thus change 
its particle size distribution) in water and to determine the likelihood that the particles will be 
mobile in the environment.  
 
Density:  Density is also a critical factor in particle transport. Standard laboratory techniques 
(i.e., gravimetric and volumetric measurements) can be used to determine this characteristic. 
 
Specific surface area:  Specific surface area is important for determining the rates and extents of 
surface chemical reactions (e.g., dissolution, leaching, metal partitioning). Standard techniques 
(i.e., multipoint nitrogen gas adsorption and BET isotherm analysis) can be used to determine 
this characteristic. 
 
Shape factor:  Shape factor is often considered to be a secondary, not primary, influence on the 
environmental transport of particulate materials; however, it is sometimes incorporated into 
sedimentation models. Shape factor is calculated from density and specific surface area, and 
therefore no additional experiments would be required to determine this characteristic. 
 



 

 

Chemical Characteristics: (organic/inorganic chemical composition and chemical speciation) 
 
Powder X-ray diffraction:  This technique is used commonly on geologic and soil samples to 
provide information about the chemical bonding and speciation of metals in minerals. Chemical 
speciation/bonding, in turn, directly affects the solubility/leaching of metals from the minerals. 
X-ray diffraction, therefore, should provide similar information for the metals present in brake 
wear debris. 
 
X-ray fluorescence:  This technique is used for quantitative and/or semiquantitative 
determination of total metal concentrations in environmental and geologic samples. Because x-
ray fluorescence does not require extraction of the metals, the test is nondestructive. This feature 
may be important for brake wear debris studies, considering the relatively high cost anticipated 
to generate the samples. Even if x-ray fluorescence proves to be only semiquantitative for brake 
wear debris, the technique may still be useful for screening brake dust samples. This feature 
would be useful to rank samples in terms of high, low or intermediate metal concentrations, to 
prioritize which particular samples should undergo further rigorous analysis, and to minimize 
unnecessary tests. 
 
Total metals analysis:  Digestion of the brake wear debris followed by atomic absorption (AAS) 
or inductively-coupled plasma (ICP) spectroscopy would be necessary to verify the x-ray 
fluorescence results for total metal concentrations. Automated microwave digestion techniques 
should be investigated to speed up the process, minimize the need for hazardous chemicals, and 
to achieve optimum reproducibility. 
 
Optical spectroscopy:  UV-visible absorbance and luminescence are rapid and simple techniques 
that can provide information about certain metals and/or organic compounds that may be present 
in the brake wear debris. In particular, they can provide information about the presence/absence 
of organic ligands that are known to complex certain metals. If necessary, these spectroscopic 
techniques can be performed after the brake wear debris is extracted with appropriate solvents. 
Also, the techniques can be combined with chromatography procedures for identifying and 
quantifying specific organic compounds in complicated mixtures. 
 
Total organic carbon analysis:  Total organic carbon (TOC) is a nonspecific measurement that 
provides the weight percent of organic material in a sample, generally by combusting the sample 
at high temperature in the presence of oxygen and measuring evolved carbon dioxide gas or by 
weight loss. It is a rapid and simple technique. Like the optical spectroscopy techniques, the 
information obtained from this analysis may be useful to quantify the presence/absence of 
potential metal-binding organic ligands.  
 
Transport Modeling: 
 
Experimentally-determined physical and chemical characteristics of the brake wear debris can be 
used as input parameters for many particle transport models. Generally, these models are readily-
available from organizations such as the USEPA and the USGS. One such model likely to be 
useful for predicting the transport of brake wear debris is SWMM (Storm Water Management 
Model), which is available from the USEPA. SWMM is a comprehensive computer model for 



 

 

the analysis of water quantity and quality problems associated with urban runoff. With SWMM, 
a user can simulate all aspects of the urban hydrologic and quality cycles, including rainfall, 
surface and subsurface runoff, and flow routing through drainage network, and can perform 
statistical analyses on the model output.  
 
Another model to consider would be BASINS (Better Assessment Science Integrating Point and 
Nonpoint Sources). BASINS is a program developed by the USEPA that integrates 
environmental data, GIS (ArcView) and modeling tools for use on a personal computer. It allows 
a user to combine point source and nonpoint source loadings to estimate pollutant concentrations 
in a receiving waterbody and to compare potential control strategies. 
 
Other alternative models and/or modeling approaches can conceivably be adapted for use here.  
For example, the Chesapeake Bay Program has developed and linked three environmental 
models (i.e., community watershed model, estuary model, airshed model) that are used to predict 
the loading of nutrients and sediments to the Chesapeake Bay; although not specifically 
developed for use with brake wear debris, the sediment routines in these models could be 
modified as needed for use in South San Francisco Bay.  Alternatively, there may be models 
already developed specifically for the SF Bay that would be more appropriate to use. 
 
To use a transport model such as SWMM, some method of determining brake wear debris 
loading (i.e., the source term) will be necessary. One option for estimating this value is to use the 
PART5 model available from the USEPA or the relatively-similar EMFAC2000 model used by 
CALFED. PART5 calculates particulate matter emission factors in grams per mile (g/mi) from 
on-road vehicles for particle sizes up to 10 microns. In PART5, the particulate matter emission 
factors include exhaust particulate, exhaust particulate components, brakewear, tirewear, and 
reentrained road dust, all of which are required for PM10 inventories and analyses. PART5 
contains default values for most data required for the calculation of all the emission factors (e.g., 
PM emission factor for total brake wear is 0.0128 g/mi for all vehicles), but it also allows for 
user-supplied data in many cases. The latter capability would allow a user to examine the 
impacts of a range of brake wear emission factors, such as those values recently reported by the 
General Motors Research and Development Center (Garg et al., 2000). 
 
Bioavailability and Toxicity  (These tests should be tailored so the results are applicable to the 
desired aqueous environment by adjusting pH, ionic strength, redox status, etc.) 
 
Solubility/Leaching Tests  
 

• Rate and extent of dissolution should be tested under different reaction conditions (batch 
vs. flow reactors, redox status, presence vs. absence of sediment, presence vs. absence of 
ligands/leachates, etc.). The results of these tests will tell us the extent to which the brake 
wear debris and/or components in the brake wear debris are soluble/insoluble in aqueous 
solutions. For many of the ecological systems/species that we might be interested in, I 
expect that the exposure pathway will be predominantly through the dissolved phase. 
However, for some species that live in the sediments (worms, clams, etc.), it may be 
necessary to also consider a digestion exposure pathway.  



 

 

• Dissolved metals should be quantified using AAS or ICP. If available, the simultaneous 
multi-element capabilities of an ICP-MS would greatly speed up the analyses if several 
different metals are important. If only one or two metals are important, AAS should be 
sufficient.  

• Dissolved organic compounds/materials that are of interest can be quantified using one or 
more of the following:  high performance liquid chromatography (HPLC), gas 
chromatography (GC), TOC, luminescence, UV-vis absorbance.  

• Dissolved anions and/or some cations, if of interest, can be quantified using ion 
chromatography.  

 
Toxicity tests 
 
 Standard toxicity testing procedures (e.g., EPA, ASTM) should be followed for lethal and 
sublethal endpoints using appropriate indicator organisms. It generally will be important to 
consider all potential routes of exposure in the toxicity tests. Toxicity tests should be performed 
for whole effluent toxicity (i.e., on the original brake wear debris) and on identifiable dissolved 
metals, organic compounds, and anions. As appropriate, toxicity of the brake wear debris itself 
should then be compared to the toxicity of select dissolved chemical species. Examples of 
toxicity tests that may prove beneficial are acute toxicity (e.g., LD50, LC50), subacute toxicity 
(e.g., NOAEL), chronic toxicity (e.g., animal experiments, epidemiology), and/or short-term 
mutagenicity tests (e.g., in vitro studies, Ames assay).  
 
Ecological Risk Assessment 
 
The final step in determining the environmental effects of brake wear debris would be to conduct 
an ecological risk assessment following USEPA guidelines. Exposure analysis would be 
conducted using the fate and transport modeling described above, and the results of the bioassays 
would be used for effects analysis. At minimum, any assessment model should incorporate non-
equilibrium partitioning and steady-state mass balance with appropriate media (e.g., air, water, 
soil, sediments); if necessary, unsteady-state dynamics should be explored.  Risk characterization 
should be determined using both a risk quotient and a probabilistic approach.  Monte Carlo 
simulations or an alternative approach should be used to explore parameter sensitivities and to 
propagate uncertainties through the analysis. Sources of uncertainty to consider in the analysis 
should include measurement error, biological variability, environmental stochasticity, and 
extrapolation uncertainty. 
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MEMO 
 

TO: Geoff Brosseau  DATE: June 13, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Meetings—May 30, 31, and June 1, 2001  
             
 
The Brake Pad Partnership Steering Committee met in person at Stanford University on 
May 30, 31, and June 1, 2001 and hosted a stakeholder meeting at Stanford on May 31, 
2001.  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 (including all presentation slides and 
handouts), 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 the revised brake wear debris generation protocol report and determine 
steps needed to complete and publish that report;  

• to continue development of the Brake Pad Partnership Action Plan; 
• to review the brake copper use monitoring program; 
• to complete joint preparation for the stakeholder meeting (including preparation 

of joint presentations); 
• to debrief jointly after the meeting; and  
• to determine near-term Steering Committee action priorities and plan future 

Steering Committee meeting topics and schedules. 
The following people participated in the Steering Committee meetings:   

• Sarah Connick, Sustainable Conservation (Project Manager, Facilitator) 
• Pat Thesier, Sumitomo Electric Automotive, Inc. 
• Rodger Dabish, TMD Friction  
• Jim Lawrence, Motor and Equipment Manufacturers Association (staff to Brake 

Manufacturers Council, Wednesday and Thursday only) 
• Michael Endicott, Sierra Club (Wednesday and Thursday only) 
• Mark Schlautman, Clemson University (project technical advisor) 
• Kelly Moran, TDC Environmental 
• Jim Pendergast, U.S. EPA 
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Copies of the meeting agendas are attached.  Steering Committee discussions omitted 
several items (including work on the mission statement and a specific recommendation 
regarding protocol publication) to provide additional time to prepare jointly for the 
stakeholder meeting and to consider specific elements of the next steps on the Partnership 
Action Plan.  There was no formal agenda for the Thursday evening meeting, which 
consisted solely of a debriefing after the stakeholder meeting. 

Brake Wear Debris Generation Protocol and Preliminary Characterization 
The Steering Committee reviewed and discussed the version of the brake wear debris 
generation protocol report prepared by Jim Trainor (consultant to the BMC/PEC) for 
public distribution and discussion at the stakeholder meeting.  The Steering Committee 
agreed that all outstanding technical issues had been addressed, but noted that some of 
the committee’s requested revisions had not made it into the report (such as information 
on laboratory methods, detection limits, and uncertainty in specific laboratory 
measurements).  The report has some general organizational problems that also need to 
be addressed.  The Steering Committee agreed on the following steps to move the 
protocol report to completion: 

• Sustainable Conservation will identify (with the assistance of Steering Committee 
members) those items requested by the Steering Committee that did not get into the 
report, and will work with Jim Trainor to ensure their inclusion.   

• Professor Mark Schlautman will assist Jim Trainor with taking the information from 
the laboratory reports (many of which involve tests that are not standard for brake 
manufacturers and therefore not familiar to Jim Trainor) to create a methodology and 
uncertainty section for the report using a typical format for presenting such 
information. 

• The environmental scientist members of the steering committee will suggest a way to 
reorganize the contents of the report to put it in a more standard format (Jim 
Pendergast and Mark Schlautman took the lead on this task; I reviewed and concurred 
with their recommendations). 

• The Steering Committee will develop a publication strategy at a future meeting.  
Based on preliminary discussions, the near-term portion of the strategy will likely 
involve publication of the protocol in an automobile industry journal and publicity for 
that publication to both automotive and environmental science audiences.  The long-
term portion of the strategy will probably involve publication of wear debris 
characterization information in an environmental journal. 

Brake Pad Partnership Action Plan 
The Steering Committee discussed the Action Plan in detail during both the Wednesday 
and Friday meetings.  The discussion focused on funding and technical support for 
development and implementation of the Action Plan.  Brake manufacturers, who sought 
to clarify the financial expectations that the industry would be taking on by agreeing to 
participate in developing and implementing the Action Plan, drove the financial portion 
of the discussion.  No conclusions were reached; however, the discussion served to 
clarify the likely roles of each of the stakeholder groups in developing, implementing, 
and financing the Action Plan. 
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The Steering Committee spent much of Friday morning developing a set of Partnership 
participation “expectations” to assist brake manufacturers with obtaining Brake 
Manufacturer's Council Product Environmental Committee (BMC/PEC) commitment to 
continue to support the Action Plan (financially and otherwise).  For completeness, the 
Steering Committee decided to define its expectations for all stakeholder groups.  For 
BASMAA members, this expectations list only includes actions that are currently in 
progress (e.g., participation in steering committee, the current financial support from Palo 
Alto and BASMAA for wear debris characterization by Professor Schlautman, and 
providing limited technical support in our area of expertise) and identifies as possible 
actions only items that have been suggested by member agencies in BASMAA’s Brake 
Pad Work Group discussions (e.g., applying for grant funds for brake wear debris 
characterization, fate and transport modeling, and/or copper bioavailability testing).  
Using the information from the Steering Committee discussion, Sustainable Conservation 
will write a letter to Steering Committee members that articulates the expectations the 
Steering Committee members have for each set of stakeholders in the Partnership.  (Note:  
When I receive the letter, I will ensure that it is forwarded to BASMAA members.) 
Brake Copper Use Monitoring Program 
Since the brake manufacturers first agreed to compile and disclose information about 
their copper use, the Steering Committee has struggled with the appropriate methods and 
types of quality assurance that should be used for the industry reports.  Despite general 
dissatisfaction with the methods behind last year’s industry report, the Steering 
Committee prioritized other activities and did not address this topic.  This year, industry 
representatives on the Steering Committee neglected to work actively to ensure that the 
BMC’s staff1 understood the importance of a timely report; as a result, the staff have not 
completed the data gathering and compilation.  The result was that the industry did not 
have copper use data to report at the May 31 stakeholder meeting—and Steering 
Committee members were not informed of this omission until May 30th. 
To address this problem, the Steering Committee decided to take the following steps: 

• Brake manufacturers promised to report on model year 2001 copper use by 
October 1, 2001.  This report will be in writing.  Sustainable Conservation will 
distribute it to Brake Pad Partnership stakeholders.  The report will use the current 
methodology or a similar method developed by the industry.2 

• Brake manufacturer representatives promised to work within the BMC/PEC to 
ensure that staff management and communication do not interfere with the 
BMC/PEC’s commitments to stakeholders in the Brake Pad Partnership. 

• Steering Committee members promised to inform each other of any future “bad 
news” information in a timely fashion. 

• The Steering Committee will make review of the brake copper use reporting 
method a top priority for the coming year.  The goal of the Steering Committee is 
to come to consensus on a method that is consistent (year-to-year comparisons are 

 
1 The BMC staff function as contractors to the BMC; they are actually staff of the Motor and Equipment 
Manufacturers Association and thus have limited accountability to the BMC/PEC 
2 Manufacturer representatives understand that stakeholders will want to be able to make an “apples to 
apples” comparison of brake copper use data from all model years. 
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valid, including past years), reasonably accurate (given the various anticipated 
uses of the data), and reliable (i.e., that includes adequate quality assurance steps). 

Additional Minor Items 
• Brake Wear Debris.  Professor Schlautman has received all of the brake wear 

debris remaining from the manufacturer-sponsored testing and is now able to start 
his work.  He has indicated that it is almost certain that he will need additional 
wear debris to complete the scope of work for the currently funded investigations. 

• Funding.  Steering Committee members and Sustainable Conservation asked me 
to thank the Bay Area entities that have recently funded Partnership-related work:  
BASMAA and the City of Palo Alto (for funding brake wear debris 
characterization work being conducted by Professor Mark Schlautman), and the 
Santa Clara Valley Urban Runoff Pollution Prevention Program and BASMAA 
(for funding a most of the stakeholder meeting costs).  These important 
contributions to advance the Brake Pad Partnership are greatly appreciated. 

Steering Committee Priorities and Anticipated Next Steps 
The Steering Committee decided to focus its near-term energy on the brake copper use 
monitoring program and on completing and beginning implementation of the Action 
Plan.   
Based on its recent experience, the Steering Committee plans to handle minor topics 
during its teleconference meetings, and to tackle major issues at the in-person meetings 
(since such topics have not been successfully addressed over the telephone).  Four in-
person meetings are planned in the next year; however, the next meeting will not be until 
early October due to conflicting vacation and business travel schedules among committee 
members.  Monthly teleconference meetings will continue.  The upcoming meeting 
schedule is as follows: 

• June 19, teleconference meeting 
• July 16, teleconference meeting 
• August 13, teleconference meeting 
• September 19, teleconference meeting 
• By October 1, BMC/PEC will release model year 2001 brake copper use data 

(Note: this will not be based on updated methodologies that will be developed by 
the Steering Committee in the coming year.) 

• October 3-5, in-person meeting, eastern U.S. location to be determined; the major 
topic planned for this meeting is the brake copper use monitoring program 

• November 14, teleconference meeting 
• December 3, teleconference meeting 

 



 

 

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 
Wednesday, May 30, 2001 

9:00 a.m. to 5:00 p.m. 
 

 Stanford University 
Graduate School of Business 

Littlefield Center 112 
 
 

DRAFT AGENDA 
 

MEETING OBJECTIVES 

• Fully prepare for the next day’s Annual Stakeholder Conference. 
• Further develop the Action Plan for the remainder of the Brake Pad 

Partnership’s work. 
• Understand mutual expectations regarding funding and technical support 

needed to accomplish the work outlined in the Action Plan. 
• Understand mutual expectations regarding the use of data from the Copper 

Use Monitoring Program. 
• Develop a recommendation regarding where the BMC Protocol should be 

submitted for publication. 
• Come to a conclusion regarding a mission statement for the BPP. 

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. 

• Update from Mark and Kelly on the status of Mark’s funding from 
the City of Palo Alto. 

• Update from the PEC on the availability of wear debris material for 
testing. 

• Funding update from Sarah. 

9:30 a.m. Update On and Review of the Protocol: 

• Brief update on what’s new from Jim Trainor. 
• Identification of any remaining Steering Committee member 

questions or concerns.  (On Friday we will address the process for 
recommending any revisions based on comments heard at the 
stakeholder conference.  We will also determine the recommended 
publication strategy and schedule.) 



 

 

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

10:00 a.m. Development of the BPP Action Plan 

• Further development of the BPP Action Plan. 
• Discussion of mutual expectations regarding funding and 

technical support needed to accomplish the work outlined in the 
Action Plan. 

• Identification of goals for the presentation of the Action Plan at the 
Stakeholder Conference.  

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

12:00 noon Break for lunch 

1:00 p.m. Review of the remainder of the Conference Agenda 

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

2:30 p.m. Discussion of the Copper Use Monitoring Program: 

• Develop mutual understanding of the program’s purpose and 
expectations for the use of the data. 

3:00 p.m. Break 

3:15 p.m. Discussion of adopting a Mission Statement for the BPP: 

• This will be a time-limited discussion based on the assumption 
that we should be able to accomplish this task relatively quickly at 
this point if we are able to do it at all. 

3:45 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 to work through their presentations, 
introductory statements and planned discussion remarks. 

4:45 p.m. Review of the day’s accomplishments and last minute logistical  
  planning 

5:00 p.m. Adjourn. 



 

 

BRAKE PAD PARTNERSHIP 
Steering Committee Meeting 

Friday, June 1, 2001 
8:00 a.m. to 12:00 noon 

 
 Stanford University 

Graduate School of Business 
Littlefield Center 112 

 
 

DRAFT AGENDA 
 

MEETING OBJECTIVES 

• Debrief from the Stakeholder Conference. 
• Develop a list of next steps for obtaining Stakeholder groups’ agreement in 

principle with the Action Plan. 
• Develop a list of next steps for moving forward with the Action Plan. 
• Finalize recommendations to the BMC-PEC regarding publication of the 

Protocol. 

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. 

9:15 a.m. Identification of Next Steps needed to move forward: 

• Identification of any additions or revisions needed to the Action 
Plan. 

• Plans for obtaining Stakeholder groups’ agreement in principle 
with the Action Plan. 

• Identification of next steps for moving forward with the Action 
Plan. 

• Review of the Major Issues list and scheduling of outstanding 
issues for Steering Committee discussion. 

11:15 a.m. Finalization of recommendation to the BMC-PEC on publication of 
the Protocol 

• What additional modifications to the document are recommended? 



 

 

• In what publication should it be published? 
• In what publication should it be publicized? 
• Schedule for proceeding. 

11:45 p.m. Summary of Accomplishments and Action Items. 

12:00 noon. Adjourn. 



 

 

BRAKE PAD PARTNERSHIP 
Annual Stakeholder Conference² 

Thursday, May 31, 2001 
9:00 a.m. – 4:00 p.m. 

 
Tressider Memorial Union, Cypress Room 

Stanford University 
Palo Alto, California 

 
 

AGENDA 
 

MEETING OBJECTIVES 
v Present to the public and stakeholders the Protocol for Disc Brake Wear 

Debris Generation and Characterization. 
v Engage stakeholders and the public in a discussion of the Protocol for the 

purpose of obtaining feedback and addressing any concerns raised. 
v Communicate and obtain feedback on the Brake Pad Partnership’s Steering 

Committee’s plans to move forward. 
v Share information on regulatory and scientific developments relative to 

copper contamination of surface water, and the role and approach of the 
BPP. 

v Share information on brake pad manufacturers’ use of copper in model 
year 2000 brake pad products. 

v Share information on brake pad manufacturers’ other efforts to address the 
issue of copper in brake pad wear debris. 

PRESENTATIONS* 
9:00 a.m. Introduction and Update on Progress and Future Directions for the 

Brake Pad Partnership 

  Kelly Moran, TDC Environmental 
  Pat Thesier, Sumitomo Electric Automotive, Inc. 

9:45 a.m. The Brake Manufacturers Council’s Product Environmental Committee’s Draft Protocol for Disc Brake Wear Debris Generation and Characterization  

 Pat Thesier, Sumitomo Electric Automotive, Inc. 
 Discussant:  Kelly Moran, TDC Environmental 

10:15 a.m. Break 

 

 
²  The Brake Pad Partnership’s 2001 Annual Stakeholder Conference is made possible with generous support from the 
Santa Clara Valley Urban Runoff and Pollution Prevention Program, the Bay Area Stormwater Management Agencies 
Association, the San Francisco Estuary Project, the US Environmental Protection Agency, the Fred Gellert Family 
Foundation, the ARCO Foundation, the Ford Motor Company Fund, and Stanford University’s Graduate School of 
Business, and a Switzer Foundation Environmental Leadership Grant provided through the San Francisco Foundation. 
*  Each presentation will be followed by a question and answer session moderated by the discussant and or additional 
members of the Steering Committee. 



 

 

10:30 a.m. What’s New with Copper from the U.S. Environmental Protection 
Agency:  Impaired water bodies, source control in stormwater 
management, and new developments in our understanding of copper 
fate and transport in the environment.   

 Jim Pendergast, U.S. EPA, Washington, D.C. 
 Discussant:  Rodger Dabish, TMD Friction, Inc. 

11:00 a.m. What’s New with Copper in the San Francisco Bay:  The Big Picture 

    Discussant for the next four presentations:   

     Michael Endicott, Sierra Club 

11:05 a.m. The California Regional Water Quality Control Board, San Francisco 
Bay Region’s Strategy 

  Thomas Mumley, SF Bay Regional Water Quality Control Board 

11:30 a.m. Update on the Copper Action Plan, the Bay-wide TMDL efforts, and 
recent monitoring data 

  Richard Looker, SF Bay Regional Water Quality Control Board 

12:15 p.m. Lunch Break (lunch will be provided for preregistrants) 

1:15 p.m. Addressing Copper Levels and Concerns in the San Francisco Bay 

  Michael Stanley-Jones, Silicon Valley Toxics Coalition 

1:45 p.m. The Clean Bay Plan 

  Phil Bobel, City of Palo Alto 

2:15 p.m. Break 

2:30 p.m. Report on the Brake Manufacturers Council’s Product Environmental 
Committee’s Copper Use Monitoring Program:  Results for Model Year 
2000 

   Jim Lawrence, Brake Manufacturers Council 
  Discussant:  Jim Pendergast, U.S. Environmental Protection Agency 

2:50 p.m. TMD Friction, Inc.’s Development of Raw Materials for Brake Pads 

 Rodger Dabish, TMD Friction, Inc. 
 Discussant:  Jim Pendergast, U.S. Environmental Protection Agency 

3:20 p.m. Closing Remarks and Discussion 

 Michael Endicott, Sierra Club 
 Pat Thesier, Sumitomo Electric Automotive, Inc. 
 Kelly Moran, TDC Environmental 

 Jim Pendergast, U.S. Environmental Protection Agency 

3:45 p.m. Adjourn 
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MEMO 
 

TO: Geoff Brosseau  DATE: June 19, 2001 

FROM: Kelly D. Moran PROJECT:  16   
SUBJECT: Brake Pad Partnership Conference Call—June 19, 2001  
             
 
The Brake Pad Partnership Steering Committee met by conference call on June 19 to 
follow up on the recent stakeholder and in-person meetings.  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 
• Roger 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 call. 
The following items were discussed: 

Updates and Follow Up From the May 31 Stakeholder Meeting 
The feedback from the Stakeholder Meeting was generally very positive.  The Steering 
Committee members shared with each other a few technical comments heard from 
stakeholders after the meeting.  The results of the attendee survey, which provided both 
technical and procedural feedback, were summarized and provided to all Steering 
Committee members.  Sustainable Conservation noted that the attendee survey results 
will be useful in designing next year’s meeting.  (Thank you to those who completed the 
survey!) 

Brake Wear Debris Investigation Update 
Professor Schlautman only received a very small quantity of wear debris (milligrams) 
from the brake manufacturers.  Only small samples of the debris collection filters were 
sent to him; the main filters were not in the package (these filters contain most of the 
wear debris).  This was apparently an oversight on the part of the testing laboratory or the 
manufacturer’s technical consultant (who has been quite ill).  The manufacturer 
representatives promised to work quickly to find the filters and send them to Professor 
Schlautman.  In addition, the manufacturer representatives will ask the BMC/PEC to 
generate more wear debris for Professor Schlautman’s investigations.  Although they  
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promised to expedite this request, it will nevertheless take some weeks for the 
manufacturer representatives to get back to the Steering Committee with a firm response.   

BMC Invitation to Attend August Meeting 
On behalf of the Brake Manufacturer’s Council, Jim Lawrence (BMC contract staff 
member) invited the Steering Committee to attend the next BMC meeting, in mid-
August.  The consensus of the Steering Committee was that an immediate meeting with 
the BMC would not be particularly useful (and it would not work for the schedules of 
some Steering Committee members).  During the discussion, the Steering Committee 
divided the purpose of a possible meeting with BMC members into two issues:   

(1) Opportunity for involvement in the Partnership.  Is the annual Stakeholder 
Meeting providing an adequate forum for information exchange and direction 
from all stakeholders, including brake manufacturers?  Do we need to redesign 
the meeting or have two meetings to ensure full participation? 
(2) Need for special interaction to support manufacturer Steering Committee 
members.  Do the brake manufacturer Steering Committee representatives need to 
have the rest of the Steering Committee interact with the full BMC and/or the 
BMC/PEC? 

The Steering Committee will consider both of these issues in the future.  In future 
discussions, I plan to try to strengthen the annual Stakeholder Meeting by increasing 
brake manufacturer participation.  This will keep our costs in control and will ensure that 
there is an opportunity for an exchange of ideas by all stakeholders in one forum, where 
everyone hears each other’s views.   
In the interest of both time and cost, the Steering Committee agreed that should more 
interaction with brake manufacturers be needed, it would coordinate the interaction 
meeting with one of the Steering Committee’s in-person meetings. 

Anticipated Next Steps 
Due to lack of time, the last two agenda items (brake manufacturer copper use monitoring 
program and air/water quality modeling) were not discussed.  These will be agendized for 
the next conference call meeting, which will also include an update from the brake 
manufacturers about the whereabouts of the remaining existing wear debris and the status 
of the request for additional wear debris.   

The Steering Committee will next meet by conference call on Monday July 16 at 9 a.m.   
 



 

 

Agenda Distributed by Sustainable Conservation via e-mail 
 
TELECONFERENCE 
Tuesday, June 19, 2001  9:00-10:00 AM P.D.T.   
Dial 952-556-2800 Pass code  5166159 
 
REVISED  D R A F T  Agenda  
 
1.  Updates on any additional feedback regarding the Stakeholder 
Conference. 
 
2.  Update from Sarah on her Action Items. 
 
3.  Update from Mark on the status of his wear debris characterization work, and 
discussion of process for moving forward to generate additional wear debris. 
 
4.  Discussion of Jim Lawrence's invitation to meet with the PEC on August 16 in Troy, 
MI.  (See e-mail from Sarah titled "Invitation from Jim Lawrence.") 
 
5.  Development of guidance for the PEC regarding "the number" the Steering Committee 
expects to be reported on or before October 1, 2001.  (See e-mail from Sarah titled 
"Copper Use Monitoring Program--Reporting for Model Year 2000 by October 1, 2001.) 
 
4.  If time, discussion of the purpose of the Copper Use Monitoring Program (please refer 
to the 6/1 meeting summary as background for this discussion). 
 
5.  If time, identification of next steps on modeling. 
 


