
Annual Meeting of the A&WMA 
Critical Review Committee 

June 21, 2021 
11:00 a.m. - 12:00 p.m. ET 

 
AGENDA 

 
Time Item Presenter 

11:00 Call to Order/Welcome/Roll Call Eric Stevenson, 
Chair 

11:05 Review/Approval of Agenda 
Review/Approval of Prior Meeting Minutes (Feb 2021 call)   #1 
 

Stevenson, All 

11:10 2021 Critical Review Recap 
 

Stevenson, All 

11:20 2022 Critical Review Outline: 
• Discussion of proposed paper/presentation                      #2 
• Discussion of preparation of 2022 CR publications--what is 

involved and who does what and when to compile 
responses and comments 

 

Stevenson, All 

11:40 Discussion of potential topics for 2023 and beyond 
 

Stevenson, All 

11:50 New Business: 
• Vote on CRC Charter                                                              #3 
• CRC member participation/expectations 
• Set date for next meeting 
 

Stevenson, All 

12:00 Adjourn Stevenson 
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Critical Review Committee Meeting via Zoom 

February 22, 2021 

Notes drafted by Susan Wierman 

Attending 

Eric Stevenson (Chair) 

Sam Altshuler (Past Chair) 

Judy Chow 

George Hidy 

John Kinsman (AWMA Board) 

Mike Kleinman 

John Watson 

Susan Wierman (Vice Chair) 

Lisa Bucher (AWMA Editor) 

Eric opened the meeting and welcomed everyone.  

Lisa noted that other members of the Committee had indicated they were unable to attend. 

Identification of Discussants for the June 2021 Critical Review 

See table on last page.  Two are confirmed, one is tentative, and two more are pending 
outreach by Eric.  The Committee discussed whether to have a separate speaker focused on 
drinking water, but it was anticipated that this topic will come up in nearly all the 
presentations, so a separate speaker would not be needed.  Mr. Barlaz may want to have a 
co-discussant who is an expert on drinking water. 

Schedule & Process Items 

Mike had sent the Committee’s comments to the authors, and they will address the 
comments and submit a revised draft very soon, possibly by the first week in March. 

The Committee discussed the timing of this year’s presentation.  Given that the authors are 
expanding the scope of the review in response to comments Mike indicated that the usual 
45 minutes should be allotted for presentation by the authors.  With time for introductions 
etc. this fills the hour allotted for the Critical Review presentation.  Each discussant then 
gets about 15 minutes for their presentation. 

Once all discussants are selected, Lisa will send all of them a schedule and a description of 
what is expected.  This is anticipated to occur by late March. 

The committee doesn’t expect to receive copies of the discussants’ presentations and 
papers before the conference, although it is likely that giving Lisa a copy of the presentation 
in advance of the session is a good idea.  The session is expected to be live rather than 
recorded. 

#1
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Sam suggested that all discussants be convened about a month before the ACE to meet 
each other, review expected scope of comments, and confirm the order of presentations.  
There was support for this idea. 

In addition, Lisa will schedule a rehearsal for all participants, probably during the week prior 
to the day of the presentation. 

Charter revisions 

Eric will send the revised draft Charter for one last round of comments.  Send him any final 
comments so that a vote can be taken to approve at the next Committee meeting.  Then the 
updated Charter will go to the Publications Committee for approval. 

Next meeting 

The next meeting will be March 15 at 2 pm 
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Potential Discussants, 2021 Critical Review on PFOA (and other PFAS?) 
As of 2/22/2021 

Name Topic/Expertise Status 
Dr. Xuelian Bai 
Assistant Research Professor, 
Desert Research Institute 

Measurement methods, (fate 
and transport?) 

Accepted 
Recommended by John 
Watson 

Mike Abraczinskas Director, 
Division of Air Quality, North 
Carolina Department of 
Environmental Quality  
Co-author 
Virginia Guidry, PhD, MPH, 
Branch Head, Occupational and 
Environmental Epidemiology, 
Division of Public Health, NC 
Department of Health and 
Human Services 

State agency regulatory response 
to PFAS integrating air and water 
quality and health effects 
 
https://ncchamber.com/wp-
content/uploads/Abraczinskas_
Michael_Enviro2019.pdf 
 
https://www.linkedin.com/in/vir
giniaguidry/ 

Accepted 
Recommended by Susan 
Wierman 

Dr. Morton A. Barlaz, 
Distinguished University 
Professor and Head, Dept of Civil, 
Construction, and Environmental 
Engineering, NCSU 

Waste management 
https://www.ccee.ncsu.edu/peo
ple/barlaz/ 

Tentative 
Recommended by Chris 
Frey 
May want co-author 
expert on drinking water 

Andrew Gillespie, EPA, ORD 
Or Michelle Schutz, EPA Office of 
Groundwater and Drinking Water 
Or Chelsea Berg  
Or another EPA expert 

Anticipated national research 
and regulatory activity 
https://www.epa.gov/sciencema
tters/meet-epa-researcher-andy-
gillespie-associate-director-epas-
center-environmental 

Pending discussion 
Recommended by Mike 
Kleinman with research 
by Eric on potential 
options 

TBD speaker from private sector 
regulated industry group or 
company or other, possibly John 
Gardella, CMBG3 Law in Boston 

Perspective of regulated industry Pending discussion by 
Eric 
Recommended by Sam 
Altshuler and Susan 
Wierman 

TBD speaker from California 
department of toxic substances 
or OEA 

State research & regulatory plans On hold pending other 
discussions.  No contact 
initiated 
Recommended by Mike 
Kleinman 

 

https://ncchamber.com/wp-content/uploads/Abraczinskas_Michael_Enviro2019.pdf
https://ncchamber.com/wp-content/uploads/Abraczinskas_Michael_Enviro2019.pdf
https://ncchamber.com/wp-content/uploads/Abraczinskas_Michael_Enviro2019.pdf


JA&WMA Critical Review 2022 

Preliminary Outline 

Tentative title: Circular Economy for Clean Energy Technologies – Critical Review, Status, Challenges 
and Opportunities 

Lead author: Garvin Heath, National Renewable Energy Laboratory 

1. The Circular Economy (CE) – An Introduction
a. Recent interest in CE for clean energy technologies, and motivation for this interest
b. Rationale for why we are ready for a critical review at this juncture and for reviewing

across 3 clean energy technologies
i. Justification for choosing PV, wind and batteries

c. Definition (among many), and alternative, related terms
i. How does application of CE definition to clean energy technologies differ from

other applications?
d. R1 through R9 – outlining various CE pathways, and how this is limiting on the totality of

CE pathways
e. Intrinsic vs. extrinsic CE

i. Intrinsic CE improves circularity of the product in question; because deployment
of renewable energy is seen as a CE pathway for other technologies, then
renewable energy technology are by their nature extrinsically circular by
definition

f. Scope of CE pathways assessed in this review
i. Acknowledgement that efficiency improvements lead to lower material

intensity, yet are often not motivated by improvement to circularity, and are
thus excluded

ii. Acknowledgement that given the extrinsic CE nature of renewable energy
technologies, anything to increase deployment such as decreases in price or
improved performance would be considered as enhancing CE for the economy
or a nation as a whole, but are excluded here; we focus on intrinsic CE pathways

g. CE across the life cycle
i. CE strategies are applicable across the life cycle of a technology, from design

and manufacturing to operation to end of life. We consider all.
2. Photovoltaics (PV)

a. Conceptual diagram of CE for PV (this diagram will be used in a DOE and NREL report,
and thus can be reproduced without copyright constraint)
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Figure 1. A systems framework to assess the current state-of-the-art and identify 
opportunities to advance the circular economy (CE) for photovoltaics (PV). Material flows 
are in solid black arrows and information flows are in dashed blue arrows, both of which 
flow through different stages within the three main life cycle phases denoted “M”, “U” and 
“EOL” in circles representing the manufacturing, use and end-of-life stages of life cycle of 
PV systems, respectively. Renewable energy can be utilized to lower the CO2 footprint of 
the life cycle stages within orange circles. The life cycle stages within the green circles 
have an impact on ecological services. The framework includes stakeholders and decision 



enablers which impact the transition to a CE for PV. Allied industries are the downstream 
non-PV CE pathways to re-use materials recovered from a PV system and non-PV sources 
for secondary materials which can be reused in the manufacture of PV systems. Product 
service system (PSS) is the consumption of PV electricity without ownership of the PV 
system (e.g., leasing a residential PV system).  

i. Discussion of Figure 1 
1. Material flows (right hand side) vs. information flows (left hand side) 
2. Allied industries, both for where EOL materials can be used but also 

secondary materials from other industries that can be inputs for PV 
3. Impact on ecosystems  
4. Stakeholders and decision enablers 

b. Literature review summary for CE of PV (“upset” plots) 

 

Figure 2. The horizontal bars represent the number of datasets focusing on an individual 
circular economy strategy (rows). For example, the 5th row from the top shows that there 
are 254 datasets focusing on recycling of PV modules. The vertical bars represent the 
number of datasets which focus on a combination of CE strategies which are identified by 
the solid blue circles in the column corresponding to the bar. For example, the last column 
on the right indicates that there is one study which discusses design for circularity, 
repair/refurbish/remanufacture and recycle as CE strategies for PV systems. **The 
literature review does not consider the reduction of material use (e.g., reduced silicon and 
silver use in crystalline silicon (Si) panels), which has been pursued to decrease the 
economic costs of manufacturing of PV modules and not for the purpose of enhancing 
circularity, though such dematerialization does in fact decrease material intensity. 

i. This figure shows the extent of CE literature on PV and the relative prevalence 
and various combination of CE strategies that have been studied, e.g, recycling 
is by far the most prevalent CE strategy studied, typically without consideration 
of any other strategy.  

c. CE strategies in the manufacturing stage 
i. Design for circularity  



1. Design for recycling 
2. Design for dismantling 
3. Design for repairability 
4. Design for longevity, reliability, durability  
5. Material selection and alternatives assessment 

ii. Improvements to upstream material extraction 
iii. Material passports (and similar labeling)  
iv. Recycling of materials lost in manufacturing 
v. Open-loop recycling from other industries 

d. CE strategies in the operation stage 
i. Product-service systems (like third-party ownership) 

ii. Real-time monitoring 
iii. Reuse of second-life modules 
iv. In-field repair 
v. System repowering 

e. CE strategies in the end of life (EOL) stage 
i. Inspection of EOL modules for potential direct reuse or repair and reuse 

ii. Sorting and preprocessing of modules destined for recycling -- Recognition and 
utilization of material passport (and similar) labeling  

iii. Recycling  
1. Optimization of design, process and siting  

iv. Incorporation of recovered materials in new products 
1. Closed loop recycling  
2. Open loop 

3. Wind (repeat PV outline) 
4. Batteries (repeat PV outline) 
5. Commonalities and dissimilarities of CE strategies and their maturity across the 3 technologies 

a. Insights from one to another 
6. Conclusions and recommendations 
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A&WMA Critical Review Committee  

CHARTER AND MANUAL OF OPERATIONS 

Revised: 4/30/2021

Mission 

The mission of the A&WMA Critical Review Committee (CRC) is to develop and oversee 
the Annual A&WMA Critical Review paper and presentation. (A complete list of past 
A&WMA Critical Reviews, dating back to 1971, is available on the A&WMA website.) 
The Annual A&WMA Critical Review Presentation Session is a key part of the 
Association’s Annual Conference Technical Program, perhaps second only in importance 
and popularity to the opening Plenary Session. Often, the Review topic dovetails into the 
Annual Conference theme and sets a tone for relevant technical sessions. The CRC 
encourages coordination with appropriate Association Committee’s to produce a successful 
Critical Review paper and presentation at the Annual Conference. This includes, but is not 
limited to, coordination as a subcommittee of the Publications Committee and with other 
Publications Committee subcommittees, the Technical Council and its various 
subcommittees, and the Annual Conference Planning and Host Committees.  

CRC Role 

The CRC is a standing Committee of the Association and is charged with producing 
scientifically important, high impact, and extended visibility of the Association’s activities 
to industry, regulators, and the scientific community. The Annual A&WMA Critical Review 
paper is published in the June issue of the Journal of the Air & Waste Management 
Association (JA&WMA), one of the oldest continuously published, peer-reviewed, technical 
environmental journals in the world. A synthesis of comments and critiques is published as a 
Discussion Paper in the October issue of JA&WMA.  

1. Membership
1.1. Qualifications

CRC membership shall be drawn from the at-large A&WMA membership, representing 
the association’s diverse backgrounds, geographic representation, technical interests, 
and expertise. 

CRC members should be respected in their fields and shall have published peer-reviewed 
papers, preferably including publications in JA&WMA.  

The Association will strive to enlist CRC members with regulatory, policy, technical, or 
business experience from government (e.g., federal, state, or local agencies), industry, 
consulting or academic organizations, and the air and waste public policy communities.  

#3
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Continued membership is contingent on members fulfilling their responsibilities detailed 
in later and participation in activities of the committee. 

1.2. CRC Officers 
CRC officers are the Chair, the Vice Chair, and the Secretary and are selected by most 
of a quorum of voting Committee members. 

1.3. Voting Members 
The CRC shall have at least 12 and no more than 20 voting members, including the 
CRC officers and the Immediate Past Chair. A quorum is defined as half the current 
voting members. Votes may be taken on Committee calls and meetings and/or via 
email and shall be recorded by the Secretary. If a quorum cannot be established 
during a Committee call or meeting, the vote shall be carried out via email. 
 
To ensure diversification of experience and expertise, membership should be 
reasonably representative of the different sectors. The CRC shall strive to have 
members with either air and waste expertise or both. 

2. Membership Terms 
2.1. Three-year term 

Voting CRC members shall serve three-year terms, staggered so that roughly one-third 
of member terms will expire each year. Terms for CRC members and officers begin at 
the conclusion of the annual meeting.  

CRC members who become unable to fulfill their responsibilities during their terms will 
be encouraged to rotate off the committee. Members may also choose to voluntarily rotate 
off the committee at end of their term. 

2.2. Additional terms 
CRC members may serve additional terms, upon recommendation and approval by a 
majority of a quorum of the Committee.  

2.3. Incomplete terms 
CRC members unable to complete their terms may be replaced with a qualified 
candidate recommended by CRC members, nominated by the CRC Chair in 
consultation with the Vice Chair and Secretary and approved via email by a majority of 
a quorum of the CRC. 

3. Responsibilities 
3.1. CRC Members 

Each CRC member is expected to: 
• help identify and solicit potential authors, discussants and topics for the Critical 

Review paper and presentation at the Annual A&WMA Conference;  
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• Provide guidance to Critical Review authors and discussants and provide timely, 
constructive review of draft manuscripts prior to suggested timelines described 
below; 

• Attend the Annual A&WMA Critical Review Presentation in person, and offer 
additional comments for inclusion in the Discussion Paper; 

• participate in other CRC communications (e.g., conference calls and emails) and 
provide feedback on issues and vote on topics before the Committee. 

• solicit new nominations for CRC membership;  

• promote the Annual A&WMA Critical Review to colleagues and associates. 
3.2. Chair  

The Chair is responsible for: 

• ensuring the Committee fulfills its mission; 

• monitoring, with the assistance of the Staff Liaison, the participation and performance 
of individual CRC members; 

• participating as a voting member of the Publications Committee 
3.3. Vice Chair 

The Vice Chair shall assist the Chair with the responsibilities listed in Section 5.2 
and shall fill in for the Chair in the Chair’s absence. If there the Secretary is not in 
attendance during a Committee meeting, the Vice Chair shall perform those duties. 
The Vice Chair also participates as a non-voting member of the Publications 
Committee. 

3.4. Secretary 

The Secretary is responsible for taking minutes for all Committee meetings and 
providing them to the Committee, with the assistance of the Staff Liaison, in a timely 
manner prior to the next scheduled meeting. 

3.5. Immediate Past Chair 
The departing Chair may, if they choose, may remain a voting member of the CRC for an 
additional year, with approval of a quorum of the CRC, serving as “Immediate Past 
Chair.” This position is for one year. The Immediate past Chair can be nominated to 
continue as a member consistent with CRC membership provisions. 

4 Annual Critical Review Schedule  

4.1. Topic Selection 
Authors and topics should be selected no less than one year out from publication of the 
full-length Review Paper. To the extent possible, topics should rotate through the various 
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areas covered by the Association, particularly between Air and Waste Management, and 
should harmonize with the Annual Conference theme for that year. 

4.2. Typical Critical Review Schedule:  
A typical schedule for the Critical Review process is:  

MAY 31: Author(s) provide proposed Review title and detailed outline for consideration by 
the Critical Review Committee during its annual meeting in June.  

SEPTEMBER 1: Author(s) confirm paper title, author(s), and outline for use as 
promotional information on the Association’s website and in conference materials.  

JANUARY 5: Author(s) submit draft manuscript via ScholarOne, the JA&WMA’s online 
manuscript submittal system, for review by the Critical Review Committee. The target 
length for the Review is 30 printed pages in JA&WMA, or approximately 60 double-
spaced manuscript pages. All Committee members are expected to review and provide 
comment. 

JANUARY 5: The Committee Chair recruits three to five representatives from public and 
private sectors as discussants for the Critical Review Presentation. All Committee members 
are expected to provide input on possible Review participants. 

FEBRUARY 5: The Critical Review Committee (the reviewers) forward comments to 
author(s) via ScholarOne. All Committee members are expected to review and provide 
comment. 

MARCH 1: Author(s) submit revised second draft manuscript via ScholarOne for final 
review by the Critical Review Committee. All Committee members are expected to review 
and provide comment. 

MARCH 15: Author(s) submit revised (FINAL) manuscript for publication via 
ScholarOne.  

APRIL 15: Author(s) submit four-page summary of Review (of no more than 2,000 words), 
which is to be published in EM Magazine (JA&WMA’s sister publication).  

JUNE: The full-length Critical Review and summary article are published in the June 
issues of JA&WMA and EM, respectively.  

JUNE: Author participates in a three-hour (9:00 – 11:45 a.m.) Critical Review Session 
during A&WMA’s Annual Conference & Exhibition. The Critical Review Session 
typically includes a 45-minute presentation by the author, 15-minute presentations from 
each invited discussant, and an open floor discussion. All Committee members are expected 
to participate and encourage participation of others. 
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JULY: The Critical Review Committee Chair prepares a summary of the Critical Review 
discussion and assembles the discussants’ written comments. The author(s) will be 
provided a copy of the discussion article, so they may include responses to the discussants’ 
contributions in this summary. All Committee members are encouraged to provide input. 

JULY 31: The Critical Review Committee Chair submits the Critical Review Discussion 
Paper via ScholarOne.  

OCTOBER: The Critical Review Discussion Paper is published in the October issue of 
JA&WMA. 

5 A&WMA Sponsorship and Honorarium  

5.1. JA&WMA Page Charges  
A&WMA covers the cost of page charges for the Critical Review Introduction (authored by 
the Critical Review Committee Chair) and the first 30 printed pages of the Review itself. 
A&WMA also covers the cost of up to three figures that are color dependent and must be 
reproduced in color in JA&WMA.  

5.2. A&WMA Sponsorship  
A&WMA provides the nominated Critical Review.  

Author/Presenter with a full conference registration; reasonable travel costs associated with 
the author’s participation in the Critical Review Presentation Session; and hotel room and 
tax expense for up to two nights stay at the annual conference hotel.  

5.3. Honorarium  
In recognition of the Critical Review author(s) contributions to the program, the 
Association provides an honorarium of $1,000, which is presented at the Annual 
Conference.  

  

A complete list of past Critical Reviews is available online.  

http://pubs.awma.org/journal/A%26WMA%20Critical%20Reviews.pdf
http://pubs.awma.org/journal/A%26WMA%20Critical%20Reviews.pdf
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