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DRAFT Minutes

ASHRAE Technical Committee 4.3: Ventilation Requirements & Infiltration
2020 Annual Meeting
Tuesday June 9, 2020, 2:30 pm-5:00 pm EST
https://zoom.us/j/92373435839?pwd=Q1N1aVBJVXdjem9nb2IRMWIjK1UvUT09

1. INTRODUCTION
1.1. Call To Order

1.2. Online Meeting Etiquette

1.3. Committee and Meeting Information
Scope of TC 4.3

TC 4.3 is concerned with ventilation requirements and the analysis of infiltration, airflow
around buildings, and exhaust re-entry, including their integration with indoor air quality
and energy calculations for building and HVAC system design and operation.

ASHRAE Code of Ethics

Commitment to the ASHRAE Code of Ethics — (TC Chair): In this and all other ASHRAE
meetings, we will act with honesty, fairness, courtesy, competence, integrity and respect for
others, and we shall avoid all real or perceived conflicts of interests. (See full Code of Ethics:
https://www.ashrae.org/about-ashrae/ashrae-code-of-ethics.)”

Subcommittee and Research Meetings

Research: During Main Meeting
Program: During Main Meeting
Handbook: During Main Meeting

Website
TC4.3 Homepage: https://tc0403.ashraetcs.org/
TC4.3 Basecamp: https://3.basecamp.com/3106353/projects/10524322
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DRAFT

TC/TG/MTG/TRG MINUTES COVER SHEET

(Minutes of all Meetings are to be distributed to all persons listed below within 60 days following the meeting.)

TC/TG/MTG/TRG No.___ TC 4.03

DATE__ June 26, 2020

TC/TG/MTG/TRG TITLE Ventilation Requirements & Infiltration

DATE OF MEETING June 9, 2020 LOCATION Virtual Online

MEMBERS YEAR MEMBERS YEAR EX-OFFICIO MEMBERS

PRESENT APPTD ABSENT APPTD AND ADDITIONAL
ATTENDANCE

Martin Stangl 2018 David Claridge (Research Liaison)

Nathan Ho 2018 Stephen Duda (Honors)

John Carter 2019 James Bennett (S.04 Head)

Jordan Clark 2019

Steven Emmerich 2019

Steve Taylor 2019

Brian Rock 2018

DISTRIBUTION: All Members of TC/TG/MTG/TRG plus the following:

TAC Section Head: Jamie Bennett

SHx(@shrae.net

Where x is the section number

All Committee  Liaisons As Shown On

See ASHRAE email alias list for needed

TC/TG/MTG/TRG Rosters (Research, Standards, ALI, | addresses.

etc.)

Mike Vaughn,

Manager Of Research & Technical Services MORTS @ashrae.net

Note: These draft minutes have not been approved and not the official, approved record until

approved by the TC.
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1.3. Introductions

1.4. Attendance + Quorum

Voting Members
. Roll Off
Name Position Company (June 30) Present?

1 | Martin Stangl Chair RWDI 2020 X
2 | Nathan Ho Vice-chair P2S Engineering 2020 X
3 | John Carter Secretary CPP 2023 X
4 | Jordan Clark Research Ohio State University 2021 X
5 | Steven Emmerich | Standards NIST 2023 X
6 | Steve Taylor Member Taylor Engineering 2021 X
7 | Brian Rock Handbook University of Kansas 2022 X
Non-Voting Officers

Josephine Lau Program University of Nebraska - X
Stephen Duda Honors Ross & Baruzzini, Inc. - X

Note: Quorum>1/2 all VM, excluding NQM; super majority >=2/3 VM present; simple majority>1/2
VM present

1.5. Approve Agenda (Rock/Carter 6-0-0 CNV)
1.6. Approve Minutes of Past Meeting (Orlando 2020) (Rock/Carter 6-0-0 CNV)
1.7. Review of Committee Existence

a) Continue as a TC, TG, MTG, or TRG

b) Convert from a TG to a TC

c¢) Convert from a TRG to a TG or TC

d) Merge with a TC/TG/TRG and submit a revised scope for the merged committee
e) Dissolve the TC, TG, MTG, or TRG.

Minutes:
Some broad/general discussion ensured.
Motion to Carry On As Currently Organized (Rock/Emmerich 6-0-0 CNV)
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1.8. Section Head Report (Jamie Bennet)

Minutes:

Suggestion on how to handle voting

Roster Change occurs August st

Thanks to Martin for serving as Chair

Suggest to develop 5 word vision for TC with no verbs (from TC Breakfast meeting leadership
lecture)

1.9. Liaison Reports

1.9.1. Conferences and Expositions Committee (CEC) - None
1.9.2. Handbook Committee - Guy Frankenfield (not present)

1.9.3. Professional Development Committee (PDC) — Donald Brandt (not present)
1.9.4. Technical Activities Committee (TAC) - Dennis-Wessel-Jamie Bennet-see 1.8
1.9.5. Special Publications - Francis Mills (not present)

1.9.6. Environmental Health Committee - Josephine Lau (had to step out - no report)
1.9.7. Research (RAC) — David Claridge (not present)

1.9.8. Standards — Steve Emmerich ?

1.9.9. MTG.OBB — Mini Malhotra (See attachment)

Minutes:

MTG.OBB meeting is scheduled on Tuesday, July 21, 1:00 PM — 3:00 PM EDT.

MTG.OBB is co-sponsoring Seminar 49 - Occupant-Centric Building Design and Operation:
Implementation Case Studies, which is scheduled on Monday, June 22, 8 am —9 am EDT. The seminar
will showcase subtask 4 of IEA-EBC Annex 79, i.e., case studies and real world implementation of
occupant-centric control.

A new section on Occupant Modeling is added to Chapter 19 (Energy Estimating and Modeling Methods)
of 2021 Handbook Fundamentals.

As of the last ASHRAE meeting, two work statements and an RTAR were to be revised and resubmitted.
Updates will be available after the MTG.OBB meeting on July 21.

A new ASHRAE project, co-sponsored by DOE, to develop a Global Occupant Database has been started.
As a first step, inputs are solicited in a survey form to identify potential partners who may have data and
have interest in sharing the data, as well as to understand the characteristics of the data.

2. MTG.OBB is considering converting to TC. The TC proposal is yet to be submitted.
2.3.1. Discussion of Other Liaisons Needed for TC
Minutes:

Epidemic Task Force (Max Sherman)
General overview, formed to respond to Covid-19, very busy
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https://www.ashrae.org/about/news/2020/ashrae-epidemic-task-force-established
https://www.ashrae.org/technical-resources/resources

4.3 members involved

Max Sherman, lain Walker, Steven Emmerich, Duncan Philips, Brad Cochran, Mike Craig

2. Subcommittee ReportsResearch (Jordan Clark)Active Research Project Status

2.1.1.1. RP-1819: CO2 Demand Controlled Ventilation in Multiple Zone VAV
Systems with Multiple Recirculation Paths

e TC4.3 PMS is Steve Taylor, Josephine Lau

* TC4.3 Leadership voted 6-0-0-CNV in favour of approving a 6-
month no-cost extension on February 7, 2020.

Minutes:
Final Report Received to be distributed to the full committee.

2.1.1.2. RP-1823: Improved Exhaust-to-Intake Dilution (Concentration)
Calculations

* TC 4.3 PMS is Steve Taylor, lain Walker, Brian Rock

* TC4.3 Leadership voted 5-0-1-CNV in favour of approving the final
report on March 5, 2020.

Minutes:
Final Report Received and approved. Next step to update handbook chapters with relevant info.

Being Presented at this conference Seminar ?.

2.1.1.3. RP-1835: Characterization of Induced Flow Fans
* TC 4.3 is cosponsoring TC 9.10
¢ PES Chair is Brad Cochran

Minutes:
RFP Went out early March. 2 Proposals received. Pending review comments issued to bidders.
Depending on answers might need to revise the WS and rebid.

2.1.2. Work Statements (WS)
None active
2.1.3. Research Topic Acceptance Request (RTAR)
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2.1.3.1. RTAR-1878: Outdoor particulate matter penetration and indoor PM
removal rates in naturally ventilated commercial buildings

* TC4.3 (Jordan Clark)
working on Work Statement.
2.1.3.2. RTAR-IAQ Development of the First Global Indoor Air Quality Database
* TC4.3 is Co-sponsor for TC2.1 (Dusan Licina)

* TC4.3 Leadership voted 6-0-0-CNV in favour of co-sponsoring on
April 24, 2020.

Minutes:
Dusan provided brief overview. Basically generate a database similar to existing Thermal
Comfort Database but focused on Indoor Air Quality.

RTAR has been submitted.

Ed Light provided some comments regarding some of the metadata surrounding the data that is
needed to make it relevant.

1.1.1.1.  RTAR-??? “The Verification of openings, the limitations of openings, air
distribution and humidity conditions in Naturally Ventilated spaces to
compliment Section 6.4 of ASHRAE Standard 62.1”

e Peter Simmons, PhD is the lead and he presented this topic at the
Subcommittee meeting in Houston.

* The Subcommittee identified potential benefits of this research and
voted to recommend sponsorship of this WS to the full Committee.

e The full Committee approved sponsorship by 62.1.

e Dr. Thomann has worked with Dr. Simmonds on completing the WS
paperwork for ASHRAE.Peter Simmonds presented topic at Houston
Meeting to 62.2 Natural Ventilation Subcommittee

e TC4.3 role TBD
1.1.2. On Hold or Inactive

1.1.3. New Ideas

Name Champions Status/Actions

Infiltration vs. Pressurization impact with ERVs Josephine Lau
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Electric Vehicle effects on Garage Exhaust
Requirements

Steve Taylor

Jordan Clark will work on this
with Steve over the summer.

Comparison Between Wind Tunnel and CFD for Duncan
Different Applications Philips/John Carter
Craig would like to pursue but
. N . . . does not have the time, Iain not
Interaction of Air Tightening and Gas Appliance Craig Wray (?) +
. . sure what the research should be
Venting lain Walker

- he will follow up with others
at the lab suggested by Craig.

Transfer Air, etc. in multi-family Buildings

lain Walker, Craig
Wray

Iain provided long summary.
Max Sherman provided some
62.1/62.2 context. Looking for
lead author.

Craig & Iain will put RTAR
together but not likely to write
the WS. Ed Light will
contribute.

Also Duncan Philips, Marianne
Touchie

RTAR from-62.2-went-through-TC2.3
1622 4o brine it to TCA3 4 bi

Happened already

UNSOLICITED RESEACH PROPOSAL about
testing a “representative” sample of buildings for
leakage

TC2.6 Sound & Vibration as proxy for air leakage

Marianne Touchie

Not much progress yet. Has a
student coming on in September
to do some initial work to scope

the research

Enhance the current Stack Height Reduction Factor

RTAR targeting next meeting or

Methodology for Plume Dispersion Calculations for Carter/Parker
. . the one after.
stacks from screen height to 2.5 x screen height
Evaluate effect of screenwalls or other large roof . .
. . . RTAR targeting next meeting or
objects on previously evaluated plume rise Carter/Parker
. the one after.
enhancement of stack ganging
Multi-family residential
. . . . lain Walker/John
10 ft separation distance requirement question Carter

should there be better guidance




/—\

ASHRAE ) Shaping Tomorrow’s
\_/ Built Environment Today

1791 Tullie Circle NE = Atlanta, Georgia 30329-2305 = Tel 404-636-8400 = Fax 404-321-5478 = http://www.ashrae.org

COVID Ed Light

1.1.4. Deadlines

e March 1 (for spring RAC meeting)

e May 15 (for June meeting)

e August 15 (for fall RAC meeting)

e December 15 (for January meeting)

1.1.5. Special Topics

n/a over time
1.2.Program (Josephine Lau)

1.2.1. Evaluation of Orlando 2020 Program (Winter Meeting 2020)
No feedback yet

1.2.2. Virtual Conference 2020 (Annual Meeting 2020)

1.2.3. Chicago, IL (Winter Meeting 2021)

Track #

"'1 HVAC&R Fundamentals and Applications:

2 Systems and Equipment: HVAC&R Systems and Equipment are constantly
evolving to address the changing requirements of the built environment. Papers and
programs in this track will focus on the development of new systems and equipment,
improvements to existing systems and equipment and the proper application and
operation of systems and equipment. (Dr. Marianna Vallejo:
marianna.vallejo@jacobs.com)

3 Refrigeration and Refrigerants.

4 Environmental Health Through IEQ: HVAC&R systems play a significant role
in maintaining indoor environmental conditions. As people spend increasingly more
time in the built environment, health concerns are becoming paramount to design.
This track will seek papers and programs on developing, evaluating and predicting
optimal indoor environmental conditions, especially as they pertain to environmental
health. (Stephen Idem sidem@tntech.edu)

5 Building Performance and Commissioning for Operation and Management:
Modern HVAC&R systems are complicated and designed for high efficiencies. In
order to optimize their use and provide proper operation, commissioning is
recommended. This track provides an opportunity to provide papers and presentations
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surrounding building operation and commissioning practices as well as case studies in
performance and commissioning. (Lee Ribeck lee.riback@gmail.com)

6 Energy Conservation:

7 International Design:

8 Standards, Guidelines and Codes: ASHRAE is known for its standards and
design guidelines — and they are constantly evolving with the intent on improving the
built environment and its systems. Designers, Contractors, Architects and Owners
must be able to keep up with the continuing changes in the current cycle but to also
be prepared for the future changes. In addition, there is a large interaction of
ASHRAE with the code authorities and government to incorporate these standards
and guidelines. The series of sessions in this track highlight the changes to the
standards and guidelines, their projected path and optimum design techniques to meet
or exceed the standards. (Kyle Inge kinge@burns-group.com)

9 (Mini-Track — TDB based on Chuck Gulledge's Presidential Theme)

1.2.4. Future Program/New Ideas

City Title Type Chair/Speakers
Chicago Smart Residential Ventilation Seminar Emmerich/Walker
hi - - 5 Wind T I
& and-CFD-for Different-Applications
John Carter/Martin Stangl/Ryan
Parker
Chi Where h ir been? Semi
cago ere has my air been eminar Tentative for Chicago, only if in-
person
Chicago . .
?) 62.2 update Seminar lain Walker
Easier Said Than Done: Controlling
Chicago? Air Movement in High-Rise Seminar Touchie/Wray/Philips/Dols
Multifamily Buildings
Austin Sensors for co'ntrol of'ventllatlon Seminar Jordan Clark
and air cleaning
it Seminar ol Bk
John Carter, Duncan Philips, Ted
Computational modeling of airflow . Stathopoulos, Brad Cochran
?? . Seminar . . .
around buildings Tentative for Chicago, only if in-
person
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City Title Type Chair/Speakers

Burning Questions around

? i
. Wildfires and ventilation/IAQ Forum Isaac Simpson

1.2.5. Deadlines

¢ Monday, August 3, 2020: Website Closes for Seminar, Workshop, Forum, Debate, and
Panel Proposals.

e Monday, October 5, 2020: Seminar, Workshop, Forum, Debate, and Panel
Accept/Reject Notifications

1.3.Handbook (Brian Rock)
1.3.1. Chapter Status

Volume Chapter Lead Status

2021 Chapter 16'Ven'F|Iat|on and Jordan Clark Submitted.
Fundamentals Infiltration

2021 Chapter 24 .Alrlflow Around Ted Stathopoulos Due July 21%. Requires Vote. Ted?
Fundamentals Buildings Neetha

2023 Chapter 45 Building Air Intak

. apter uficing |.r ntaxe Ryan Parker Needs Lead Revisor
Applications and Exhaust Design

1.3.2. Revisor Information

Access files, for revision, via https://authoring.ashrae.org/ (Internet Explorer use
req'd)

Chapter reviews: If you have colleagues who are practicing in or otherwise
interested in any of our topics, please ask them to review our as-published chapters.
They can submit their reviews via
http://xp20.ashrae.org/secure/handbook/chapter_review/

The website for our revisers is https://www.ashrae.org/technical-resources/ashrae-
handbook/ashrae-handbook-central

1.3.3. Deadlines

 The deadline for submitting your chapter revisions for first review are; April 05
for Chapter 16, Ventilation, and July 21* for Chapter 24, Airflow Around
Buildings
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1.4.Standards (Steven Emmerich)
1.4.1. TC 4.3 Cognizant
1.4.1.1. 62.1 Ventilation for Acceptable Indoor Air Quality (Nathan Ho)

1.4.1.2. 62.2 Ventilation for Acceptable IAQ in Low-Rise Residential Buildings
(Tain Walker)

1.4.2. Other Standards of Interest TC 4.3 Cognizant
1.4.2.1. 90.1 (Steve Emmerich)
1.4.2.2. 170-2013: TC 9.6: Ventilation of Healthcare Facilities (Rick Hermans)

1.5.Honors (Stephen Duda)
1.6.WebMaster (Martin Stangl)
1.7.Membership (Martin Stangl)

*  Welcome to YEAs
*  Welcome to New Provisional Corresponding Members
*  Welcome to New Corresponding Members

Trevor Zeller of P2S Engineering

Colin Welburn of Welburn Consulting

Meghan McNulty of Servidyne

Paul Grahovac of Prosoco

Zheng O'Neill of The University of Alabama
Michael Craig of RWDI

Duncan Phillips of Rowan Williams Davies & Irwin
Ryan Parker of CPP Wind Engineering

Matt Mason of MAXAIR Mechanical, Inc
Christopher Ruch of National Energy Management Institute (NEMI)
Yang-Seon Kim of Wichita State University

Jason DeGraw of ORNL

O OO O0OO0OO0OO0OO0OO0OO0oOO0OO0

*  Welcome to New Voting Members

o Isaac Simpson of DMG North, Inc.
o lain Walker of Lawrence Berkeley Laboratory

*  Welcome to New Leadership
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John Carter rolling on as TC Chair and Membership SC Chair
Vice-Chair Position is Open

Isaac Simpson rolling on as Secretary

Jordan Clark remains as Research SC Chair

Brian Rock remains as Handbook SC Chair

Josephine Lau remains as Program SC Chair

Steven Emmerich remains as Standards SC Chair

Ryan Parker rolling on as Webmaster

O O O OO0 0 0O

2. Other Business
2.1.MTG.OBD (Occupant Behaviours) (Mini Malhotra)
2.2.Future Meetings
e January 23 — 27,2021 — Chicago, IL
e June 26-30, 2021 — Phoenix, AZ
e January 29 — February 2, 2022 — Las Vegas, NV
e June 25-29, 2022 — Toronto, ON

3. Adjourn (Rock/Ho 5-0-0 CNV)

Time: 5:02 eastern
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6/9/2020 Attendee

Lastname

Ho

Clark

Emmerich

Stangl

Carter

Rock

Taylor

Abate

Carson

Craig

Kim

Kuntz

MecNulty

O'Neill

Phillips

Ruch

Simpson

Cochran

Davidovic

Dols

Duda

Light

Malhotra

Modera

Sherman

Stathopoulos

Touchie

Walker

Wray

Bennett

Licina

Ivankovic
Beardy-Sing

Ivester

Vasan

Rochefort

Stangl

Carter

Berquist

Bounds

Ehrman

Freidberg

Mid Name

Michael

Kara

Paul

David

Alexander

Firstname

Nathan

Josephine

Jordan

Steven

Martin

John

Brian

Steven

Anthony

Christopher

Michael

Yang-Seon

Kenneth

Meghan

Zheng

Duncan

Christopher

Isaac

Brad

Danko

William

Stephen

Ed

Mini

Mark

Theodore

Marianne

lain

Craig

James

Dusan

Hanna
Jordan

Gwenn

Neetha

Anastasia

Martin

John

Justin

Jeanine

Stephen

Neil

Full Name Company
MrNathanLHo  P2S Inc.
: Univ of
Dr Josephine
Lau, PhD Nebraska-
Lincoln
Dr Jordan D.  The Ohio State
Clark University
Mr Steven J
Emmerich NIST
Mr Martin
Stangl RwoI
Mr John J
Carter cpe
MrBrianA g6 University
Rack, of Kansas
FASHRAE, PE
Mr Steven T En;;ﬁ:r’ing
Taylor, PE e
Mr Anthony M :
Abate | Clean Air Group
Mr Christopher  Carson
Michael Carson  Solutions
Mr Michael RWDI
Craig
Dr Yang-Seon  Wichita State
Kim University

Mr Kenneth W Greenheck Fan
Kuntz Corp

Ms Meghan
Kara MoNulty ~ Se"idyne
Dr Zheng
O'Neil

The University
Of Alabama

MrDuncan A Rowan Williams,

Philips  Davies & Irwin
M Ghristopher National Eneray
[ ohrislopher  Management
Institute (NEMI)
Mrisaac  DMG North,
Simpson Inc.
Mr Brad C
Cochran CPPlnc
Dr Danko Huber
DrDankd Engineered
Woods LLC
o Natl Inst Of
Mrwiiams a0 S OF
Dols
Technology
MrStephenW — Ross &
Duda,PE  Baruzzini Inc
) Building
MrEdLight o omics, LLC
Dr Mini Oak Ridge
Malhotra  National Lab
Prof Mark P
Modera, PhD, UG Davis
PE
Dr Max
Sherman
Mr Theodore  Concordia
Stathopoulos | University
Dr Marianne  University of
Touchie Toronto
, Lawrence
?/:/':"'("ers Berkeley
Laboratory
MrCraigP  Consulting
Wray PEng  Engineer
James S
Bennett NIOSH
EPFL
RWDI
RWDI
Cushman
Wakefield
RWDI
RWDI
Mr Martin
Stang! RwoI
Mr John J
Carter cpe
Mr Justin David ~_ational
Beraui Research
Council
Miss Jeanine T
Bounds
Mr Stephen G AC
Ehrman, PE  Representatives
Mr Neil
Alexander  Owens Corning

Freidberg

Record ID

8121818

8071140

8347433

5057464

8084972

5185848

2026715

733117

8095353

8371004

8138285

8222906

8227696

8226513

5224176

5101310

8357685

8355055

5182029

8225389

5200188

5070363

8223536

8029136

508538

1074412

5140055

8258937

5128655

2034107

8017516

8084972

5185848

8275912

5184888

2043373

8376831

Address Line1 Address Line2 Address Line3 City State Zip

5000 E Spring
StSte 8

1110 South
67th Street

544 S Front St
Apt 109

100 Bureau Dr
# Ms8633

600 Southgate
DR
7365 Greendale
1143 E 1264

Rd

1080 Marina Vig
Pkwy Ste 501

418 Meadow St
Ste 204

105 Fern Park
Dr

600 Southgate
Dr

9911 E 21st St
N Apt 108

PO Box 410

148 Waverly
Way NE Apt 10

4500 Royale Dr

600 Southgate
Dr

8403 Arlington
Blvd

4795 Heyer Ave
7365 Greendale
1446 Highway
100 Bureau Dr

Stop 8633

6S Old
Orchard Ave

1216 Ashton Rd

PO Box 2008
MS 6070

215 Sage St
Ste 100

5 El Paraiso Ct
1455 De
Maisonneuve
Blvd W

35 St George St

1 Cyclotron Rd
Bldg 90-3074

94 Beaudry Bay

4215 Virginia
Ave

600 Southgate
DR
7365 Greendale

56 Montana
Way

PO Box 850271

1300 N
Pennsylvania St
Ste 100

240 Primrose
Way

Pki 105d

Ste 100

Phone
Long Beach,
CA 90815-  (562)497-2999
5218
Omaha, NE
68182-1100 (402)554-2079
Columbus, OH
43215-7611 (512)585-4096
Gaithersburg,
MD 20899- (301) 524-1022
8633
Guelph, ON
N1G 4P6 5198231311
CANADA
Windsor, CO
80550-8015 (970)221-3371

Lawrence, KS

00470300 | (785)864-3603
Alameda, CA
945011140 (610)749-9135
Fairfield, CT  203-335-3700
06824-5365 (19)

Dawsonvile,
GA 30534-
8405
Guelph, ON
N1G 4P6
CANADA

Wichita, KS
67206-3521

706-525-1516

(519) 823-1311

Schofield, Wi
sasr6.0a10 | 7153552517
Atlanta, GA
303079562 | (85112657520

Tuscaloosa, AL (5061040 s0gp

35406-4410
Guelph, ON' 5198931311
N1G 4P6 (2409)
CANADA

Fairfax, VA

Sa0atdsey | (916)280-6281

Castro Valley,

CA 94546-  (415)859-8345
3610

Windsor, CO

30550.6015 | (97002213371

Commerce, GA 746 61.0795

30530-5041
Gaithersburg,

MD 20899-  (301)975-5860

8633

Saint Louis, MO

A Loute O (314)918-8383
Ashton, MD

oy (103)538-2752
Oak Ridge, TN

N dge B (865)574-4317
Davis, CA

ot O (530)754-7671
Moraga, CA

oraga, CR (925) 917.0267
Montreal, QC 516485424
H3G M8 a10m

CANADA

Toronto, ON

M5S 1Ad  416-668-6408
CANADA

Berkeley, CA

Serkeley. o (5104864692
Winnipeg, MB

R3X1Y6 204 2547766
CANADA

Cincinnati, OH

O (513)841-4311
Guelph, ON

N1G4PS 5198231311
CANADA

Windsor, CO

o oo (970)221-3371
Nepean, ON

K2JaM2  (613)294-9310
CANADA

Richardson, TX

1 (214)517-9276

Indianapolis, IN
46202-4454 317-500-2191
New Braunfels,

X 781325178 (21008467197

Fax Position

Vice Chair

Program
Subcommittee
Chair
Research
Subcommittee
Chair
Standards
(301)975-4409  Subcommitiee
Chair

5198231316 Webmaster

(970)221-3124 Member

(785)864-5631  Member

(510)749-9136  Member
Provisional
(203)335-1075 Corresponding
Member
Provisional
Corresponding
Member
Provisional
Corresponding
Member
Provisional
Corresponding
Member
Provisional
715 355-6564  Corresponding
Member
Provisional
Corresponding
Member
Provisional
Corresponding
Member
Provisional
Corresponding
Member

5198231316
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