Black Cherry (Prunus serotina)
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Figure A.6.26 Current modeled area-weighted habitat importance values for black cherry
in Pennsylvania and projected 2100 importance values under four climate change
scenarios.
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White Oak (Quercus alba)
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Figure A.6.27 Current modeled area-weighted habitat importance values for white oak in
Pennsylvania and projected 2100 importance values under four climate change

scenarios.
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Blackjack Oak (Quercus marilandica)
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Figure A.6.28 Current modeled area-weighted habitat importance values for blackjack
oak in Pennsylvania and projected 2100 importance values under four climate

change scenarios.
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Chestnut Oak (Quercus prinus)
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Figure A.6.29 Current modeled area-weighted habitat importance values for chestnut oak
in Pennsylvania and projected 2100 importance values under four climate change

scenarios.
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Northern Red Oak (Quercus rubra)
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Figure A.6.30 Current modeled area-weighted habitat importance values for northern red
oak in Pennsylvania and projected 2100 importance values under four climate
change scenarios.
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Post Oak (Quercus stellata)
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Figure A.6.31 Current modeled area-weighted habitat importance values for post oak in

Pennsylvania and projected 2100 importance values under four climate change
scenarios.
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Black Oak (Quercus velutina)
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Figure A.6.32 Current modeled area-weighted habitat importance values for black oak in
Pennsylvania and projected 2100 importance values under four climate change
scenarios.
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Sassafras (Sassafras albidum)
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Figure A.6.33 Current modeled area-weighted habitat importance values for sassafras in
Pennsylvania and projected 2100 importance values under four climate change

scenarios.
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American Basswood (Tilia americana)
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Figure A.6.34 Current modeled area-weighted habitat importance values for American
basswood in Pennsylvania and projected 2100 importance values under four

climate change scenarios.
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Modeled Current
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Figure A.6.35 Current modeled area-weighted habitat importance values for winged elm
in Pennsylvania and projected 2100 importance values under four climate change

scenarios.
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Modeled Current

American ElIm (Ulmus americana)
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Figure A.6.36 Current modeled area-weighted habitat importance values for American
elm in Pennsylvania and projected 2100 importance values under four climate

change scenarios.
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Appendix 7: Modeling Electricity Demand in Pennsylvania

This appendix describes the model used to estimate electricity demand growth in
Pennsylvania under the climate-change scenarios described in Section 4. This model was
used to generate the estimated electricity demand distributions shown in Figures 10.11(a)
— (f). The model establishes statistical relationships between weather in Pennsylvania
and hourly electricity demand, and uses these relationships to project the change in future
electricity demand in Pennsylvania. The model only incorporates changes in electricity
demand that are due to warming in Pennsylvania. The model does not incorporate the
effects of future population growth, changes in the Commonwealth’s economy, changes
in behaviors or preferences regarding electricity use in the Commonwealth, or current (or
future) policies aimed specifically at electricity demand in Pennsylvania.

Hourly statewide average temperature data for 2006 was obtained from the Web site of
the Pennsylvania State Climatologist at http://pasc.met.psu.edu. Temperature data was
converted into Heating Degree Days (HDD) and Cooling Degree Days (CDD), based on
a reference point of 65 degrees Fahrenheit:

(1)  CDD; = max(0, Temp; - 65)
(2)  HDD, = max(0, 65— Tempy).

Note that equations (1) and (2) imply that for each hour t, at least one of HDD; and CDD;
must be equal to zero. A Heating Degree Day indicates cooler temperatures and a
demand for heating. A Cooling Degree Day indicates warmer temperatures and a
demand for cooling.

Hourly electricity demand data for Pennsylvania utilities in 2006, in Megawatts per hour,
was obtained from the Web site of PJM, LLC at www.pjm.com, and from the FERC 714

filings of individual utilities at www.ferc.gov.

The statistical relationship between temperature (HDD and CDD) and electricity demand
(ElecDemand) was determined by estimating the following regression equation:

3) ElecDemand, = a + 3, x HDD, + 3, x HDD; + 7, xCDD, + , xCDD; + &, .
t 1 t 2 t 1 t 2 t t

The error term & was determined to exhibit first-order serial correlation, with a
coefficient of 0.97. Electricity demand generally shows a significant time trend;
electricity demand during one hour is usually highly correlated with electricity demand in
the previous hour.

Table A7.1 shows the estimated coefficients for Heating Degree Days and Cooling
Degree Days.

Table A.7.1

332



Variable Coefficient Standard Error

Constant 82,884 1,226
HDD -198 40
HDD? 1.98 0.91
CDD 599 54
CDD? 4.72 2.26

Regression R*: 0.95
Regression S.E.: 3,264

The GCM outputs for seasonal warming for Pennsylvania under two climate scenarios
(A2 and B, as outlined in Section 4) were used to construct estimated hourly Heating
Degree Days and Cooling Degree Days for three 20-year time periods: 2011 —2030;
2046 — 2065; and 2080 — 2099. The analysis in Chapter 10 used the maximum, minimum
and median amount of warming to create a range for each of the 20-year time periods.
The estimated Heating Degree Days and Cooling Degree days during hour t in season S,
during the 20-year time period K are given by:

(4)  HDD,,, = max[ 0,65~ (Temp, + ATemp, )]

(5)  CDD,, =max[0,(Temp, +ATemp,,)—65],

where ATemp,, is the amount of warming (in degrees Fahrenheit) during season s in time

period K, as determined by the GCM output.

Finally, the coefficient estimates from equation (3) were used to estimate hourly
electricity demand, given the amount of warming predicted by the GCM:

(6)  ElecDemand, ,, =82,884-198x HDD,, +1.98x HDD/
+599xCDD, +4.72xCDD/, , +&,.

Equation (6) was estimated for the maximum, minimum and median values of HDDy sk
and CDDy; to obtain the ranges of electricity demand for each climate scenario and each
time period.
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Appendix 8: Public Comment and Response Document

PENNSYLVANIA
CLIMATE IMPACT ASSESSMENT REPORT
COMMENT AND RESPONSE DOCUMENT

June 11, 2009
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INTRODUCTION

The Draft Pennsylvania Climate Impact Assessment Report (Draft Report) was prepared
under contract by The Pennsylvania State University for the Department of
Environmental Protection to meet the requirement in Act 70 of 2008 (Act 70). Act 70
specifically requires that the report identify the following information:

(1) Scientific predictions regarding changes in temperature and precipitation patterns
and amounts in this Commonwealth that could result from climate change. Such
predictions shall reflect the diversity of views within the scientific community.

(2) The potential impact of climate change on human health, the economy and the
management of economic risk, forests, wildlife, fisheries, recreation, agriculture,
tourism and any other aspect of this Commonwealth, and any significant
uncertainties about the impact of climate change.

(3) Economic opportunities for this Commonwealth created by the potential need for
alternative sources of energy, climate-related technologies, services and
strategies; carbon sequestration technologies; capture and utilization of fugitive
greenhouse gas emissions from any source and other mitigation strategies.

(4) Barriers to exploiting the opportunities identified in Section II Subsection (3)
should also be identified.

Potential pathways for developing the impacts assessment report were first discussed
with the Climate Change Advisory Committee (CCAC) at the September 5, 2008
meeting. A first draft of a solicitation for the work to be performed was reviewed with
the CCAC during the October 21, 2008 conference call meeting. A subsequent decision
was made by DEP based on recommendation by CCAC to seek out and contract the
services of an academic team of researchers from within Pennsylvania. On December 8,
2008 a webinar was provided to the committee identifying the candidate members of the
research team and to explain the proposed methodology for performing the assessment.
A final contract with the Pennsylvania State University was issued on March 2, 2009.
The Draft Report was distributed to the CCAC and made available to the public on the
department’s internet website on April 15, 2009. A 30-day public comment period
commenced with all comments required to be delivered to DEP on May 18, 2009. The
Draft Report was reviewed and discussed with the CCAC during meetings on March 27,
2009 and April 30, 2009. Further discussion occurred during the May 26, 2009 meeting.

In assembling this document, the department has addressed public comments associated
with the Draft Report. For the purposes of this document, comments of similar subject
material have been grouped together and responded to accordingly. During the public
comment period, the department received approximately 27 public comments from 6
organizations. The following table lists these organizations. The Commentator ID number
is found in parentheses following the comments in the comment and response document.
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List of Commentators

Commentator
ID Number

Name

Address

1

Raymond L. Reaves

Pittsburgh, PA

2

Dr. Melanie Fitzpatrick

Cambridge, MA

Climate Impacts Scientist
Union of Concerned Scientists

3 Dr. Louis R. Iverson
Research Ecologist
USDA Forest Service

Delaware, OH

4 George Ellis
President
PA Coal Association

Harrisburg, PA

5 Mr. David C. Cannon Jr.
VP, Environment, Health & Safety
Allegheny Energy

Greensburg, PA

6 Ms. Stephanie Catarino Wissman
Director, Government Affairs

PA Chamber of Business and Industry
Accompanied by comments from

Dr. Margo Thorning

American Council for Capital
Formation

Harrisburg, PA

COMMENTS AND RESPONSES

1.

The report is well researched and the recommendations for action appear reasonable.
The need for action is commanding. (1)
Response: The department acknowledges the comment.

The report authors should be congratulated on their thorough presentation and the
exhaustive reference list. The assessment captures the important sectors that are most
relevant to the economic, social and ecological health of the state. (2)

Response: The department is pleased with the quality of work represented in the
report. The report incorporates those sectors that have been identified as
requirements of Act 70.

There is a need for balance between available information and expert assessment;
more targeted research is needed at the state and local level. (2)

Response: The department acknowledges that targeted research is always helpful.
The department believes this report satisfies the requirements of Act 70; furthermore
the Department is going beyond Act 70 in commissioning a separate macroeconomic
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10.

impact assessment that is specific for Pennsylvania. The detailed analysis is expected
at the end of the calendar year.

The report could point out the need and mechanisms for cross-agency interaction. (2)
Response: As required in Act 70, state and federal agencies contributed to the
development of the final report. Acknowledgement of the agencies’ contributions is
provided in the report on page 4. The intent of the report is to inform the decision-
making process.

A section is needed to collate management strategies for early adaptation measures.
(2)

Response: Adaptation strategies are addressed in various chapters, including
Chapter 14, Economic Barriers and Opportunities, which has been extensively
revised in the final report. The scope of this report was not intended to discuss
management strategies.

It would be useful to point out in the Executive Summary that lower [emissions]
scenario futures give quantifiable benefits for water resources, human health impacts
and agriculture. (2)

Response: The report examines both higher and lower emission scenarios with
positive and negative impacts. Quantifiable impacts are provided for multiple
scenarios. The information is found in the various chapters of the report.

A conclusion chapter is suggested to summarize the opportunities and barriers. (2)
Response: The final report includes Chapter 14, Economic Barriers and
Opportunities, which addresses this issue.

The report is accurate and thorough as it pertains to forests of the Allegheny Plateau
and potential changes in species habitat. (3)
Response: The department acknowledges the comment.

The report glosses over potential impacts that strategies to reduce carbon emissions
may have on the economy and electric rates (4).

Response: A more robust discussion of the benefits and impacts is warranted. As a
result, the department has gone beyond the requirements of Act 70 to commission a
macroeconomic study to identify these and other issues. This study will be completed
following the development of a computational general equilibrium (CGE) model. The
resultant analyses from the CGE model are expected at the end of the calendar year.

There are conflicting statements and lack of detailed analysis on certain impacts. For
example, obvious pathways for GHG reductions are discussed on page 181 which
offers two key strategies — a carbon tax and demand side response (conservation and
efficiency). Two pages later, the report cites study performed by Newcomer, et al.,
which concludes that the only real scenario to limit emissions is through energy
efficiencies. (4)
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11.

12.

13.

14.

Response: Act 70 requires discussion of diversity of views from the scientific
community. The Newcomer study is indicative of that author’s perspective.

There is lack of documentation. For example, on page 188, the report states “studies”
show that people are willing to bear higher energy costs, but there are no references
for those studies. (4)

Response: The report contains extensive references and citations and follows
established guidelines for scientific publication. The authors have reviewed the report
to be sure the documentation is complete. The referenced discussion on page 188 is
adequately cited as Palmgren, et al., 2004.

The report does not meet the legislative intent of Act 70. (4, 5, 6)

Response: The department strongly disagrees. Act 70 is very specific as to the
content of the impacts assessment report. The report and the solicitation to develop
this report are reflective of those requirements. The department believes the final
report is inclusive of public input, as represented by this comment and response
document, and fulfills the statutory obligations of Act 70 of 2008. The department has
gone beyond the requirements of Act 70 to provide additional information to the
General Assembly. A detailed macroeconomic study will be completed following the
development of a computational general equilibrium (CGE) model. The resultant
analyses from the CGE model are expected at the end of the calendar year.

The report fails to reflect the view of the Climate Change Advisory Committee. (4, 6)
Response: The department disagrees. The committee was extensively consulted in
the drafting of the solicitation for this report and was further briefed about the
research team and the methodology for preparing this report. The committee was
also provided with opportunities to comment on the report, in a process separate
from the public comment period.

The report does not adequately address the diversity of views within the scientific
community, as required by Act 70 of 2008. The report accepts the findings and
conclusions of the Fourth Assessment Report of the IPCC. Implicit in the PA report’s
message is that the science is settled on this subject and that there is no scientific
dissent. The reader is left with the misunderstanding that there is consensus within
the scientific community on this point. A chorus of skeptical scientific viewpoints
continues to be voiced about the science of climate change. (4, 5, 6)

Response: Contrarian viewpoints are recognized in the report, but the overwhelming
view of climate scientists is that anthropogenic climate change is real and significant.
For this reason, the two opposing points of view should not be given equal weight. In
broad agreement with the IPCC report and its main findings are statements and
reports from 11 of the world’s national science academies'®, Synthesis and
Assessment Products of the U. S. Climate Change Science Program®’, and the
following scientific societies: The American Meteorological Society®, The American

18 hitp://nationalacademies.org/onpi/06072005.pdf

17 hitp://www.climatescience.gov/

18 http://www.ametsoc.org/policy/2007climatechange.html
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15.

Geophysical Union*®, The Geological Society of America”®, The European
Geosciences Union?, The American Chemical Society®®, and The American
Association for the Advancement of Science?®. Surveys of climate scientists,
particularly those that are actively publishing, also indicate overwhelming support
for the view that anthropogenic climate change is real and significant**. Much of the
contrarian viewpoint (such as what is expressed in the 2009 Minority Report of the
U.S. Senate and Public Works Committee and the NY Times article about Freeman
Dyson) emerges in outlets that are not subject to peer review, such as the public
media and the internet. It is not feasible nor is it appropriate for every possible
viewpoint to be recognized; the report has emphasized the peer-reviewed literature as
its main source of information. Though some peer-reviewed literature questions the
IPCC conclusion that anthropogenic climate change is real and significant, a
comparable body of literature suggests that the IPCC has underestimated human-
induced climate change and its impacts. The report has been amended to include a
section (4.3) on the causes of recent climate change, which addresses a number of
these issues.

The report fails to acknowledge the view that negative feedbacks (cooling
mechanisms), particularly those of clouds, have been underestimated or are poorly
understood. (6)

Response: The department disagrees. Section 4.1 of the report discusses climate
feedback mechanisms, including those of clouds. For example, this section states that
“One of the most important of these [feedback mechanisms] involves changing cloud
cover.” The section also states that ““The feedback process in this case is much more
complicated than with snow and ice cover because clouds both reflect solar radiation
(so they cool the system) and at the same time absorb longwave radiation (so they
enhance the greenhouse effect and warm the system). Which feedback dominates
depends on (amongst other things) the altitude of the cloud and its geographic
location ...”” The report also acknowledges uncertainty in feedback mechanisms: “
... as we move toward a warmer world, there may be other positive or negative
feedback processes that are either not included or not well simulated in the present
models.”” Further, the report includes a diversity of model projections in Chapters 4
and 5 and attributes the range to the uncertainty in feedback mechanisms. For
example, Chapter 4 states that ““[the models] differ in the way they treat some of the
more important feedback processes. Differences in the way they treat clouds, for
example, accounts for a significant proportion of the models’ sensitivity to change.”
Therefore, by using a diversity of models, the report embraces the uncertainty in
feedback processes, both positive and negative, to the extent that it is possible.

19

http://www.agu.org/sci_soc/policy/positions/climate_change2008.shtml

2 http://www.geosociety.org/positions/position 10.htm

21

http://www.egu.eu/fileadmin/files/egustatement.pdf
22 http://portal.acs.org/portal/fileFetch/C/WPCP_011538/pdf/WPCP_011538.pdf

2 http://www.aaas.org/news/press_room/climate_change/mtg_200702/aaas_climate_statement.pdf

* Doran, P. T. and M. Kendall Zimmerman (2009) Examining the scientific consensus of climate change,

EOS, Transactions of the American Geophysical Union, 90, 22-23.
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16.

17.

18.

19.

20.

The report omits diverse scientific views in the scientific community regarding the
Pacific Decadal Oscillation (PDO) as, potentially, the primary driver for climate
change. (6)

Response: The report discusses natural climate variability in Section 4.1, though
does not specifically address the PDO. The authors of the report are open to
reviewing references to peer-reviewed publications that suggest a dominant role of
the PDO in global warming over the past 100 years.

The scientific community has recently engaged in a vigorous debate regarding the
probability of increased storms and hurricanes, or lack thereof, but little mention of
this appears in the report. (6)

Response: The department disagrees. Section 5.2.4.2 discusses in detail a number
of studies, including several that were published after the 2007 IPCC report, of future
projections of the intensity and frequency of tropical storms and extra-tropical winter
cyclones. If there are additional studies that should be cited, the authors of the report
are open to reviewing the references.

The report ignores the recent data that suggest that global average temperatures have
not increased in recent years, and that cooling may actually be occurring. (6)
Response: The report has been revised to include Section 4.3 that addresses the
causes of recent climate change, including the weak global temperature trend since
1998.

The report does not adequately provide alternative views as to the potential negative
impacts that may be realized by certain industries if mandatory GHG reductions or a
carbon tax were imposed nor does it provide adequate discussion of the challenges
associated with implementing possible mitigation strategies such as increasing levels
of renewable energy and fuels. (6)

Response: A thorough analysis of how industry could be impacted from the possible
enactment of a federally mandated cap on greenhouse gas emissions and/or a carbon
tax is beyond the scope of this report and the requirements of Act 70.

The draft impacts assessment report relies almost exclusively on the Fourth
Assessment Report of the United Nations Intergovernmental Panel on Climate
Change (IPCC). (4, 6)

Response: The department disagrees. The IPCC report is one source of information
and a number of other sources were used as well. The fairly exhaustive literature
research from the authors went well beyond the IPCC report. The models used in the
Pennsylvania report are generally the same models used in the IPCC report. These
models represent the majority of global climate models that are in existence. The
specific models used in this report have been published in the peer-reviewed
literature, have been run for a consistent suite of future emissions scenarios, and for
which output is readily available. The models were not developed specifically for the
IPCC. Some models have a heritage that dates back to the 1960s, such as the GFDL
models, which were developed in U.S. government laboratories. The report’s use of
the models specifically for Pennsylvania is unique. The report carefully evaluates the
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21.

22.

23.

24.

25.

models extensively for Pennsylvania before using them for future projections. In
Section 5.4, the performance of the models was examined to see how well the model
average had performed in the 20" century. Using this back casting method, the
models were accurate in their predictions.

Provide greater or more detailed economic analyses for each section or for the full
report (5).

Response: The authors have revised Chapter 14, Economic Barriers and
Opportunities. The report meets the requirements of Act 70. In addition, the
department has gone above and beyond the requirements of Act 70 to commission a
macroeconomic study to identify these and other issues. This study will be completed
following the development of a computational general equilibrium (CGE) model. The
resultant analyses from the CGE model are expected at the end of the calendar year.

The time and resources provided were inadequate (5).

Response: The department has strived to provide the best possible product while
adhering, as closely as possible to the statutory timeline of Act 70 while also
recognizing the opportunity afforded by the Act to update this work on a consistent
and subsequent basis.

The report lacks consistency in qualifying the relative certainty/uncertainty being
described within the various sections and calls into question the objectivity of the
authors (6).

Response: The report has been reviewed and revised as necessary to reflect the
relative certainty and uncertainty being described in the various sections. For
example, the first paragraph of the Executive Summary and the second paragraph of
the Introduction have been revised to reflect the uncertainty. Revisions were made
throughout the report in response to comments about uncertainty, specifically in
Chapters 4,5, 9, 11 and 12.

Given the lack of Pennsylvania specific data, qualifying statements in the report need
to be dealt with a more consistent manner (6).

Response: The authors used Pennsylvania data where available and other studies
which are applicable for Pennsylvania’s location in the northeastern United States.
The department does not believe that new research is necessary for Pennsylvania to
broadly understand how the climate within Pennsylvania is likely to change in the
coming decades.

The Executive Summary should include greater qualification and discussion that
could assist policy makers in reaching a conclusion to support or not support very
specific policy measures that may be considered with regard to climate change
mitigation. Specifically, the report should discuss the social and economic impacts of
less coal production and/or utilization if a carbon price is established and as this price
may increase and also discuss the impacts of “decarbonization” (6).

Response: To facilitate this type of discussion, the department has gone beyond the
requirements of Act 70 to commission a macroeconomic study to identify these and
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26.

27.

28.

29.

other issues. This study will be completed following the development of a
computational general equilibrium (CGE) model. The resultant analyses from the
CGE model are expected at the end of the calendar year. The impacts assessment’s
treatment of mitigation measures is limited to identifying economic barriers and
opportunities.

The report does include chapters dedicated to “Land Use and Transportation or
Residential and Commercial.” (6).

Response: In this respect Act 70 is very specific as to the content of the impacts
assessment report. The report and the solicitation to develop this report are
reflective of those requirements. Act 70 requires the department to prepare impact
assessment reports every three years and the department will take this
recommendation into consideration for subsequent reports.

The report addresses the need for adaptation strategy but the DEP has been reluctant
to take up discussion of this topic (6).

Response: The department’s primary responsibility is addressing the requirements of
Act 70. As per Act 70, adaptation is beyond the scope of this report. The Climate
Change Advisory Committee discussed this topic and the department has suggested
addressing adaptation strategy after completion of the action plan at future Climate
Change Advisory Committee meetings.

The report should acknowledge the models’ limitations given all of the variables
associated with human activity/behavior and with natural climate variability
associated with the Pacific Decadal Oscillation, solar activity, and a host of more
transient climate conditions. (6)

Response: The report has been revised to include a new Section 4.3 on the causes of
recent climate change. The report acknowledges these limitations and the
department believes that no further qualification is necessary.

Using the mean of divergent climate models is not the best approach to rationalize the
difference expressed by these models (6).

Response: The department believes this is an acceptable approach in climate
modeling and notes that the report has not limited presentation of data to only the
mean of these models. The multi-model mean is shown in the report to produce the
best simulation of Pennsylvania’s climate. The mean of precipitation and
temperature numbers from the suite of General Circulation Models were tested for
accuracy using back casting. The output of the models is expressed as a range of
possible outcomes. The standard deviation is used in model evaluation and data
have been presented to show quartile distributions that reflect the full range of model
projections.
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Appendix 9: Agency Comment and Response Document

PENNSYLVANIA
CLIMATE IMPACT ASSESSMENT REPORT

PENNSYLVANIA AGENCY COMMENTS

DEPARTMENT OF COMMUNITY AND ECONOMIC DEVELOPMENT

There are two primary topics that have dominated the national debate on climate change,
and not adequately addressed by the Draft Report. These topics directly impact
Pennsylvania businesses and may help inform future legislative action.

The imposition of Carbon Tax verses Cap and Trade: Upon passage of climate
legislation, businesses will be motivated to reduce their carbon footprint in advance of the
cap-and-trade system to be launched in 2012 by the Federal government. The report
should explore the comparative merits of each option and highlight how the proposed
federal act may impact Pennsylvania’s economy.

Response: A thorough analysis of how industry could be impacted from the possible
enactment of a federally mandated cap on greenhouse gas emissions and/or a carbon tax
is beyond the scope of this report and the requirements of Act 70. This report is limited
to identifying the impacts that unmitigated climate change could have on Pennsylvania.
The department supports discussion at future Climate Change Advisory Committee
meetings.

Innovation and Climate Change: Climate legislation could also help restore innovation.
For example, no company would want to make high-risk investments to develop or
deploy complex new energy systems when the results of the costly learning-by-doing
may not be beneficial. There is also need to increase clean-energy R&D while also
offering subsidy support to bring technologies to cost-effective scale for categories such
as solar photovoltaic power and geothermal energy. These topics should be explored with
an emphasis on the impact to businesses in the Commonwealth.

Response: A more robust discussion of innovative technologies and impacts is
warranted. The department has commissioned a macroeconomic study to identify these
and other issues. This study will be completed following the development of a
computational general equilibrium (CGE) model. The resultant analyses from the CGE
model are expected at the end of the calendar year. The department supports discussion
at future Climate Change Advisory Committee meetings.

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

Overall, the report maintains an objective review of the information that is currently
known on the potential impacts of climate change, relating to four specific modeled
outcomes, and general overviews of suggested potentials or probabilities.
Response: The department acknowledges the comment.
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INSURANCE DEPARTMENT

The research team did a very thorough and professional job and came to a fair
conclusion. For next steps, we would recommend that you discuss climate change and its
impact on the health or life insurance industry. Natural catastrophes kill thousands of
people and disease and famine kill millions. You may want to include some
research/discussion on these two insurance segments down the road.

Response: The department acknowledges the comment and supports discussion at future
Climate Change Advisory Committee meetings.

PA DEPARTMENT OF AGRICULTURE

With regard to the discussion on an increasing population in the southeast (PA) and
sprawling land use patterns that continue the conversion of agricultural lands, PDA has
offered that the Pennsylvania’s Farmland Preservation program has preserved over
400,000 acres of farmland to date, preserving the land solely for agricultural use.
Response: The report was revised in Section 9.2.1 based on the comment.

PDA maintains a commitment to cellulosic ethanol being the primary agricultural source
of feedstock for fuel. We are a corn deficient state (a net importer of corn), and corn
production for biofuels would not be feasible or favorable for the livestock industry in the
Commonwealth.

Response: The report was revised in Section 9.3.3 based on the comment.

Farmers are already engaged in many of the identified mitigation practices and
opportunities. Farmers are investing in on-farm energy conservation and production
measures. With regard to the suggestion that a cap and trade or carbon tax may hasten
development or deployment of these opportunities, PDA does not believe that a cap and
trade or carbon tax is essential to realizing these benefits.

Response: The department agrees. The report was revised to address these comments in
Section 9.5.

With regard to research needs, PDA has a fairly extensive list of research priorities is
endorses along with the Chesapeake Bay Biofuels strategy. Perhaps the language of
those priorities should be adopted in this document.

Response: The department acknowledges the comment. It is not within the scope of this
report to address research priorities.

PA DEPARTMENT OF TRANSPORTATION

The ramifications of global warming on the transportation sector are wide and varied.
Climate change will affect every type of transportation through rising sea levels,
increased rainfall, surges from more intense storms, and heat related events. These
impacts include, but are not limited to, some of the following:
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* The rise in sea level could have possible flooding impacts on seaboard
highway/roads that are currently at or slightly above sea level at this time. The I-95
corridor in the Philadelphia area is a prime example.

* More frequent rain events in early and late winter, verses snow events, lead to small
stream flooding which in turn increase flooding on many state and local roads

* Repairs associated with heat buckling of highways

* Road subsidence from melting permafrost

* Required road weight limits due to overheated pavements

* Extreme thermal expansion of bridge joints

* Greater flooding events could cause eroding of bridge foundation supports

* Heat induced rail track deformation

* Flooding of tunnels

* Increased airport delays (weather related) or flooding of runways

* Need for harbor and port improvements due to higher tide

* Flooded railway beds, sedimentary shifts/mudslides onto tracks or the undermining
of railway beds

* Flooded ports-of-call

Given the vast transportation system and the significant impacts to mobility in the
Commonwealth due to future impacts of climate change, we at the Department of
Transportation believe that future studies should include transportation.

Response: The department appreciates the level of detail provided in this comment. Act
70 is very specific as to the content of this impacts assessment report; the solicitation to
develop this report was reflective of the Act’s requirements. Further, Act 70 requires the
department to prepare impact assessment reports every three years and the department
will take this recommendation into consideration for subsequent reports.

PA FISH AND BOAT COMMISSION

Note: All suggested specific revisions from PFBC were implemented. A substantial
paragraph was added re: eastern brook trout impacts, and brook trout considerations
were added to the impacts summary, adaptations, and necessary information sections.

Page 115: Paragraph 1 and 2 list two different totals for miles of streams in PA.
Paragraph 1 says that there are over 86,000 miles of streams while paragraph 2 states that
there area 83,184.

Response: The report was revised in Section 8.0 based on the comment.

Page 116: The first paragraph in Chapter 8 (Page 115) states “For example, the trout
population of a headwater stream is dependent upon wetland habitat along its edge. For
that reason, we discuss the impacts of climate change on wetlands and headwater streams
as a riparian ecosystem, and as representative of the majority of the aquatic ecosystems in
the commonwealth.” Then the first full sentence on page 116 states that “upstream
freshwater reaches provide critical spawning and nursery habitats for migratory fish
species such as alewife, Atlantic sturgeon, and the federally endangered short-nose
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sturgeon.” This could lead the reader to believe that alewife, Atlantic sturgeon, and the
federally endangered short-nose sturgeon spawn in these very headwater streams. That is
not the case.

Response: The report was revised as suggested to clarify the spawning of migratory fish
in Section 8.1.

Pages 119/120 and 121: The last sentence on page 119, which continues onto page 120.
This sentence is likely counterintuitive to many readers. I would think that increased
flushing of sediments and contaminants would be a good thing. I would suggest
expanding upon this as to why this would result in declined water quality. Additionally,
the first full sentence on page 121 indicates that larger peak flows will result in higher
rates of sedimentation and increased scouring . . . This is counter to the sentence on
pages 119 and 120 where you indicate that more intense storm flows will result in
increased flushing of sediments not higher rates of sediment.

Response: The report was revised as suggested in Section 8.3.

Page 120: Second to last sentence. “In addition, the more r-selected traits. . . .” Need to
define r-selected traits.
Response: The report was revised as suggested in Section 8.3.

Page 221: PA resident participation in water-based recreation (page 221) is calculated
through the National Survey of Recreation and the Environment. PFBC was surprised
with the results. For example, PA is the 12" ranked state for boat registrations and motor
boating is listed at 6% less than the national average. Estimates for PA resident
participation in un-powered boats (canoeing, sailing, rowing and kayaking) seem
significantly lower than expected but the PFBC has no empirical data to the contrary.
Response: The NSRE is the only available national survey, and its results are not
necessarily inconsistent with the evidence provided by the commenter. While
Pennsylvania does rank high in boat registrations, the number of boat registrations per
1000 residents is 29, compared to 46 nationally (source: National Marine Manufacturers
Association, 2002 U.S. Recreational Boat Registration Statistics). Section 12.1 has been
revised to make clear that the figures presented are based on the NSRE only.

Pages 226 and 227: Have a very brief explanation that warmer temperature will increase
demand for water-based recreation. On page 231, the report goes on to state that because
of the increase in demand the state should capitalize by providing more opportunities for
water-based recreation. The example they give is that we should develop new access
points for stream and river-based recreation and/or build new reservoirs. As you know,
we already have nearly 1,000 public boating access areas in the Commonwealth. This
report assumes that public access is insufficient and that we need to develop more.
Building more reservoirs will result in more boating opportunities but at what cost?
Dams block fish passage. They are bad for the environment, dangerous to boaters and
swimmers, and very expensive to build and maintain. I realize that this is not a
comprehensive report on boating but to make such conclusions with the data presented in
this report is questionable.
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Response: While Pennsylvania does have a relatively high density of streams and rivers,
compared to the national average, it has a lower than average density of lakes and
reservoirs. A discussion of the water resources in Pennsylvania has been added to
Section 12.9. While the draft report did mention caveats regarding the building of
additional reservoirs, those have been made more explicit in Section 12.9 of the revised
report, and now include some of the specific issues raised by the commenter. Section
12.10 explicitly calls for research on whether the demand for water-based recreation is
being met by current water resources or will be met in the future.

There is no discussion of the impact on ice fishing or the recreational implications of
invasive species that will be more likely to be a problem in Pennsylvania with a warming
climate.

Response: A new section, Section 12.3.3, has been added that discusses impacts on ice
fishing in Pennsylvania. A discussion on the impact of climate change on invasive
species, and subsequently on recreation, was not added because it is very difficult to
predict what, if any, those impacts might be. A warmer climate might favor a different
mix of invasive species, but it is not clear whether that mix would be more or less
disruptive to recreation.

Page 231: Second paragraph states that where wild trout populations are no longer viable
trout stocking can replace natural productivity to some extent. Currently the
Pennsylvania Fish and Boat Commission is raising the maximum number of adult trout
possible from their production facilities. There is no room to make up for loses of wild
trout populations with hatchery trout under the current production capabilities in the state.
Response: The department agrees with the comment, and revisions have been made to
Section 12.9.

PFBC disagrees with the conclusion that climate change is not expected to reduce the
total quantity of fishing resources in the state. If waters warm and the habitat become
unsuitable for coldwater fish it is more likely that transitional fish (shiners, darters) would
move in. If the water warms enough for warm/cool water fish such as rock bass,
redbreast and smallmouth bass it is unclear if the other physical habitat would be
sufficient to support populations robust enough to support recreational fishing.
Response: The specific conclusion mentioned (in Section 12.3.2) has been modified. The
authors agree that some waters that are currently suitable for coldwater fishing may not
be suitable for warmwater fishing. Text has been added to make this point in Sections
12.3.2 and 12.9. Section 12.11 calls for research to identify which waters would be
impacted by climate change, and how they would be impacted.

PA GAME COMMISSION

The PGC has no specific issues from our agency regarding this section. When it involves
the forest resources, there is a relative absence of detailed discussion on impacts to birds
and mammals as well as herps which utilize public and private lands in the
Commonwealth. There was no detailed specific discussion on existing negative impacts
from listed invasive species, including plants, animals, insects etc. regarding habitat
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management resolutions for the predicted impacts which vary considerably based on
combined model results.

In general, we are seeing a northward shift of heat tolerant or cold-intolerant species and
the report seems to indicate that. Also the report in this section was non-specific on
measurements and changes that might occur to the habitat landscapes as to causation. If
the predicted temperature changes failed to occur and temperatures stayed relatively the
same as today, we will still see large scale plant species and habitat changes due to
invasive species spread. These forest plant species change as a result of insect damage
due to transport both by interstate and intrastate human travel and commerce.
Additionally, improvements to forest stand species diversity are currently occurring
based upon a reduction in deer herbivory statewide as surveyed by US Forest Service plot
observations of browse survey stem counts. These presently occurring habitat changes
have nothing to do with climate change directly and should be addressed by any such
baseline establishment and measurement system currently being initiated, proposed or
studied for model improvements and specific habitat model predictions.

Response: The department acknowledges detailed and specific discussion on these topics
is beyond the scope of the report. The department has strived to provide the best possible
product while adhering, as closely as possible, to the statutory timeline of Act 70 while
also recognizing the opportunity afforded by the Act to update this work on a consistent
and subsequent basis.

PUBLIC UTILITY COMMISSION

PARA/LINE
PAGE NO. | NO. RECOMMENDED CHANGE
169 Third Para/ We believe “kct” should probably be “mcf”?
Line 8
169 Third Para/ We have to question the statement about only two major
Line 9 interstate gas pipelines serving the state. We have
Tennessee, Tetco, Transco, Columbia Gas/Columbia Gulf
tandem.
170 Both Charts | For clarity, the charts should be switched because the

preceding paragraph starts out talking about the
information on the second chart and then talks about the
information on the first chart.

170 Both Charts | Increase font size in pie charts.

170 Both Charts | Indicate a year in which these statistics apply.

171 -—- This page is blank; should be deleted.

172 First Para/ Is there a reason 2006 data was used for the consumption
Line 2 charts? 2007 data is available and 2008 data may be

available. Seems the report should use more current data
where available.

173 Figure 10.4 Same comment as for Page 172 on the electricity sector
consumption chart. Add in 2007 and 2008 data if
available.

174 Figure 10.5 | Monthly Use Chart — use more current data.
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PARA/LINE

PAGE NO. | NO. RECOMMENDED CHANGE
174 Lines 6, 7 & | Duquesne decided not to join MISO.
Footnote
175 First Para. Suggest inserting “service” after load following”. Table
10.1 — align the numbers in the columns. Suggest using
the same units in the middle column.
176 First Para/ Residential should be changed to commercial. See Page
Line 2 172 — commercial +50%; residential +33%
177 Figure 10.8 Year of data is not stated. Suggest adding this to the title
of the graph.
179 Last Para/2™ | It might be appropriate to state assumptions regarding
sentence increased use of electricity with higher temperatures. If
housing stock insulation is improved and shell leakage is
reduced and/or A/C unit efficiency is increased
substantially, electricity use may not increase. It is also
not clear what the various scenarios are. It would have
been helpful to have a short description of these scenarios
in this section.
180 Line Chart Vary colors—some are too light.
182 First Para/ Cost of electricity — wholesale? retail?
Line 9 Just generation or G-T-D cost?
187 Fig. 10.15 Units on bottom need an added “0” of Figure 10.15.
190 Fourth Para/ | Remove first “power” from “...power excess power...”
Line 2
190 10.4.2.3/ Cogeneration is a distributed resource, which has the
First Para. added benefit of reducing the need for some future
transmission and distribution investments. (10.4.2.3, first
paragraph)
191 First Para. There is no prohibition in PA on self generation including

micro-grids. Ultilities have exclusive rights to provide
service but that does not preclude one from generating
their own electricity. This paragraph needs to be
reworked.

General Note

Studies on the impact of a price on carbon would have on
electricity prices — Did not get the impression that the
squeezed margins on coal plants adequately covered the
impact on fixed cost recovery associated with future
emissions investments. The point is made, based on the
assumed gas prices and coal prices, that coal would
remain competitive from a marginal cost perspective—but
it is less clear if these old plans can continue to cover
significant plant repair and emission investment costs.
Some may fall out, impact the stack and therefore,
electricity prices in a more severe way.
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Note: The author has revised the report to address all of the comments. The page
numbers in the comments refer to the draft report of Chapter 10, Energy. The comments
have been addressed within pages 184 to 216 of Chapter 10 in the revised report.

Response to Comments on pages 172 — 174: Where data was available, the data was
updated to 2007. Data from EIA later than 2006 is not available until August. In Figure
10.8, data was changed to PJM data from 2007. In Figure 10.4, data was changed to
DOE data from 2007.

Response to Comment on page 179: Figures 10.11 and 10.12 were revised based on
the comment. A note in the text on page 194 and in the Appendix was added. An
estimated baseline of how electricity demand is likely to change in the face of warmer
temperatures was studied in the absence of specific policies. Policy recommendations
are not within the scope of this report.

Response to Comment on page 191: The paragraph on page 209 was rewritten and
clarified to say that Pennsylvania statute does not define “micro-grid.” In the absence of
a definition, there may be barriers to adoption due to additional steps and requirements
from the Public Utility Commission.

Response to General Note: On page 200, the report was revised. It is possible that a
fixed price on carbon emissions would affect fixed capitol cost recovery.
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