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EPA-3346

William To Jason Samenow

Perkins/DC/USEPA/US
12/07/2009 05:54 PM

cc

bcc

Subject Re: volume 9 looks ok

thanks Jason. Once | get green light from the folks still touching volumes we'll drop this.

Bill Perkins

Climate Change Adaptation Analyst
Climate Science and Impacts Branch
Climate Change Division

U.S. Environmental Protection Agency
perkins.william@epa.gov

(0) 202.343.9460

(F) 202.343.2202

® (b)©)
Jason Samenow  didn't see anything that jumped out at...
From: Jason Samenow/DC/USEPA/US
To: William Perkins/DC/USEPA/US@EPA
Date: 12/07/2009 05:53 PM
Subject: volume 9 looks ok

12/07/2009 05:53:32 PM

didn't see anything that jumped out at me.
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EPA-3347
Lesley Jantarasami To
04/01/2010 03:56 PM cc
bcc

Subject UPLOAD F:\Endangerment\RTCs 1st Round ReviewW\RTC
Volume 11 LJ.doc

(b)(5) Deliberative]
-- RTC Volume 11 LJ.doc
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EPA-3349

"Stambaugh, Sandi" To William Perkins, "Tuberson, Kyle", "DeLoose, Christopher"
<SStambaugh @icfi.com>

12/07/2009 06:11 PM

cc Carole Cook, Mausami Desai
bcc

Subject RE: Need to replace 7 of the RTC volumes on staging with
these revised ones

Bill, all 7 pdfs have been replaced on staging.

From: Perkins.William@epamail.epa.gov [mailto:Perkins.William@epamail.epa.gov]
Sent: Mon 12/7/2009 6:06 PM

To: Stambaugh, Sandi; Tuberson, Kyle; DeLoose, Christopher

Cc: Cook.Carole@epamail.epa.gov; Desai.Mausami@epamail.epa.gov

Subject: Need to replace 7 of the RTC volumes on staging with these revised ones

Sandi,

Once you have those 7 RTC files replaced with these on staging, let me
know and we will do a very quick sanity check and then plan on giving
you the green light to go live. Thank you.

Cheers,
Bill

(See attached file: RTC Volume 11.doc)(See attached file: RTC Volume
3.doc)(See attached file: RTC Volume 4.doc)(See attached file: RTC
Volume 6.doc)(See attached file: RTC Volume 7.doc)(See attached file:
RTC Volume 8.doc)(See attached file: RTC Volume 10.doc)

Bill Perkins

Climate Change Adaptation Analyst
Climate Science and Impacts Branch
Climate Change Division

U.S. Environmental Protection Agency
perkins.william@epa.gov

(O) 202.343.9460

(F) 202.343.2202

©) QIO

EPA-EF-005623



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 6 of 40

EPA-3350
Lesley Jantarasami To
04/01/2010 03:56 PM cc
bcc

Subject UPLOAD F:\Endangerment\RTCs 1st Round ReviewW\RTC
Volume 7 LJ.doc

- RTC Volume 7 LJ.doc
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EPA-3351
Lesley Jantarasami To
04/01/2010 03:56 PM cc
bcc

Subject UPLOAD F:\Endangerment\RTCs 1st Round ReviewW\RTC
Volume 6 LJ.doc

(b)(5) Deliberative

- RTC Volume 6 LJ.doc
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EPA-3354

"Tuberson, Kyle" To William Perkins
<KTuberson@icfi.com>

12/07/2009 06:58 PM

cc David Chalmers
bcc

Subject RE: Please replace the current Volume 2 with this one

Ok. 1711 make the push now.

ICF International
Kyle Tuberson
(o) 703-934-3691

————— Original Message-----

From: Perkins._William@epamail.epa.gov
[mailto:Perkins.William@epamail.epa.gov]

Sent: Monday, December 07, 2009 6:52 PM

To: Tuberson, Kyle

Cc: Chalmers.David@epamail._epa.gov

Subject: RE: Please replace the current Volume 2 with this one

Kyle,

Please go live with the RTCs. Also, please be standing by your phone in
case there is an issue and we need to pull them. Thanks,

Bill

Bill Perkins

Climate Change Adaptation Analyst
Climate Science and Impacts Branch
Climate Change Division

U.S. Environmental Protection Agency
perkins._.william@epa.gov

(0) 202.343.9460

(F) 202.343.2202

© (b)(6)

From: "Tuberson, Kyle"™ <KTuberson@icfi.com>
To: William Perkins/DC/USEPA/US@EPA, 'Stambaugh, Sandi™
<SStambaugh@icfi.com>, "DelLoose, Christopher'™ <CDelLoose@icfi.com>

Cc: Carole Cook/DC/USEPA/US@EPA, Mausami Desai/DC/USEPA/US@EPA

Date: 12/07/2009 06:48 PM

EPA-EF-005628
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Subject: RE: Please replace the current Volume 2 with this one

Ok. 1 replaced Volume 2 on staging.

Thanks,
Kyle

ICF International
Kyle Tuberson
(o) 703-934-3691

————— Original Message-----

From: Perkins._William@epamail.epa.gov
[mailto:Perkins.William@epamail.epa.gov]

Sent: Monday, December 07, 2009 6:27 PM

To: Stambaugh, Sandi; Tuberson, Kyle; DelLoose, Christopher

Cc: Cook.Carole@epamail.epa.gov; Desail.Mausami@epamail._epa.gov
Subject: Please replace the current Volume 2 with this one

Errors were introduced into the title of the document when it was
converted to PDF. Thank you.

Cheers,
Bill
(See attached file: RTC Volume 2.doc)

Bill Perkins

Climate Change Adaptation Analyst
Climate Science and Impacts Branch
Climate Change Division

U.S. Environmental Protection Agency
perkins.william@epa.gov

(0) 202.343.9460

(F) 202.343.2202

© (b)(6)
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The US. Climate Change Science Program Preface
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8

Part 5 explores two broad methods for esti-
mating uncertainty: model-based approaches
and the use of expert judgment obtained
through careful systematic “expert elicitation”.
In both cases illustrations are provided from
the climate literature. Issues such as whether
and when it is appropriate to combine un-
certainty judgments from different experts,
and strategies that have been used to help
groups of experts develop probabilistic judg-
ments about quantities and model forms, are
discussed.

Part 6 explores the issues of how best to
propagate uncertainty through models or
other decision-making aids, and, more gener-
ally, the issues of performing analysis of and
with uncertainty. Again, illustrative examples
are drawn from the climate literature. Part 7
then explores a range of issues that arise in
making decisions in the face of uncertainty,
focusing both on classical decision analysis
that seeks “optimal strategies”, as well as on
“resilient strategies” that work reasonably
well across a range of possible outcomes, and
“adaptive” strategies that can be modified
to achieve better performance as the future
unfolds. This Part closes with a discussion of
deep uncertainty, surprise, and some additional
issues related to the discussion of behavioral
decision theory, building on ideas introduced
in Part 3.

Part 8 addresses a number of issues that arise in
communicating about uncertainty, again draw-
ing on the empirical literature in psychology
and decision science. Mental model methods
for developing communications are outlined.
One key finding is that empirical study is abso-
lutely essential to the development of effective
communication. With this in mind, there is no
such thing as an expert in communication—in
the sense of someone who can tell you ahead
of time (i.e., without empirical study) how a
message should be framed, or what it should
say. Part 8 closes with an exploration of the
views of a number of leading scientists and
journalists who have worked on the difficult
problems that arise in communicating about
scientific uncertainty.

EPA-EF-005642
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The US. Climate Change Science Program Executive Summary

Finally, Part 9 offers some summary advice.

It argues that doing a good job of character-

izing and dealing with uncertainty can never

be reduced to a simple cookbook. One must
always think critically and continually ask ques-
tions such as:

*  Does what we are doing make sense?

* Are there other important factors that
are equally or more important than the
factors we are considering?

*  Arethere key correlation structures in the
problem that are being ignored?

* Are there normative assumptions and
judgments about which we are not being
explicit?

* Is information about the uncertainties
related to research results and potential
policies being communicated clearly and
consistently?

Then, based both on the finding in the empiri-
cal literature, as well as the diverse experience
and collective judgment of the writing team, it
goes on to provide some more specific advice
on reporting uncertainty and on characterizing
and analyzing uncertainty. This advice can be
found on pages 71 through 74.
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The US. Climate Change Science Program

18

PART 9: SOME SIMPLE
GUIDANCE FOR RESEARCHERS

The final Part of the Product provides some
advice and guidance to practicing research-
ers and policy analysts who must address and
deal with uncertainty in their work on climate
change, impacts, and policy.

However, before turning to specific recommen-
dations, this Part begins by reminding readers
that doing a good job of characterizing and
dealing with uncertainty can never be reduced
to a simple cookbook. Researchers and policy
analysts must always think critically and con-
tinually ask themselves questions such as:

»  Does what we are doing make sense?

»  Are there other important factors that are
equally or more important than the factors
we are considering?

«  Are there key correlation structures in the
problems that are being ignored?

» Are there normative assumptions and
judgments about which we are not being
explicit?

+ Is information about the uncertainties
related to research results and potential
policies being communicated clearly and
consistently?”

The balance of the final Part provides specific
guidance to help researchers and analysts to do
a better job of reporting, characterizing, and
analyzing uncertainty. Some of this guidance
is based on available literature. However, be-
cause doing these things well is often as much
an art as it is a science, the recommendations
also draw on the very considerable and diverse
experience and collective judgment of the writ-
ing team.

Rather than reproduce these recommendations
here, we refer readers to the discussion at the
end of Part 9.

EPA-EF-005652
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Non-Technical Summary



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 35 of 40

EPA-EF-005653



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 36 of 40

EPA-EF-005654



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 37 of 40

EPA-EF-005655



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 38 of 40

EPA-EF-005656



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 39 of 40

EPA-EF-005657



Case 1:15-cv-00386-AT Document 1-43 Filed 02/09/15 Page 40 of 40
The US. Climate Change Science Program

Things we know we
do not know can
often be addressed
and sometimes
understood through
research. Things,
about which we do
not even recognize
we don’t know, are
only revealed by
adopting an always-
questioning attitude
toward evidence.

24

change and its impacts, there are also things
about which we are completely ignorant. While
Donald Rumsfeld (2002) was widely lampooned
in the popular press, he was absolutely cor-
rect when he noted that “...there are known
unknowns. That is to say, we know there are
some things we do not know. But there are also
unknown unknowns, the ones we don’t know
we don’t know”.

Things we know we do not know can often be
addressed and sometimes understood through
research. Things, about which we do not even
recognize we don’t know, are only revealed by
adopting an always-questioning attitude toward
evidence. This is often easier said than done.
Recognizing the inconsistencies in available
evidence can be difficult, since, as Thomas
Kuhn (1962) has noted, we interpret the world
through mental models or “paradigms” that
may make it difficult to recognize and pursue
important inconstancies. Weick and Sutcliffe
(2001) observe that “A recurring source of mis-
perception lies in the temptation to normalize
an unexpected event in order to preserve the
original expectation. The tendency to normalize
is part of a larger tendency to seek confirmation
for our expectations and avoid disconfirma-
tions. This pattern ignores vast amounts of data,
many of which suggest that trouble is incubating
and escalating”.

Freelance environmental journalist Dianne

Dumanoski (quoted in Friedman et al., 1999)

captured this issue well when she noted:
Scientific ignorance sometimes brings
many surprises. Many of the big issues
we have reported on involve scientists
quibbling about small degrees of un-
certainty. For example, at the beginning
of the debate on ozone depletion, there
were arguments about whether the level
or erosion of the ozone layer would be 7
percent or 13 percent within 100 years.
Yet in 1985, a report came out from the
British Antarctic survey, saying there
was something upwards to a 50 percent
loss of ozone over Antarctica. This went
far beyond any scientist’s worst-case
scenario. Such a large loss had never
been a consideration on anyone’s radar
screen and it certainly changed the level
of the debate once it was discovered.

EPA-EF-005658

Uncertainty cuts both ways. In some
cases, something that was considered a
serious problem can turn out to be less
of a threat. In other cases, something is
considered less serious than it should be
and we get surprised...

Perhaps the ever folksy but profound Mark
Twain! put it best when he noted “It ain’t what
you don’t know that gets you in trouble. It’s what
you know for sure that just ain’t so”.

1 <http://www.quotedb.com/quotes/1097>.,
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