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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. 

List of Commentators
	Commentator ID Number
	Name
	Address

	1
	Raymond L. Reaves
	Pittsburgh, PA  

	2
	Dr. Melanie Fitzpatrick

Climate Impacts Scientist

Union of Concerned Scientists
	Cambridge, MA  

	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
	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.
2. 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.
3. 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 impact assessment that is specific for Pennsylvania.  The detailed analysis is expected at the end of the calendar year.
4. 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.
5. 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. 
6. 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.  
7. 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.
8. 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.   
9. 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.
10. 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)

Response:  Act 70 requires discussion of diversity of views from the scientific community.  The Newcomer study is indicative of that author’s perspective.
11. 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.
12. 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.
13. 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.
14. 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 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.
15. 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. 

16. 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. 

17. 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.

18. 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.  

19. 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.
20. 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 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 20th century.  Using this back casting method, the models were accurate in their predictions. 

21. 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.
22. 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.

23. 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. 
24. 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.
25. 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 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.
26. 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.
27. 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. 
28. 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.
29. 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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� 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.





�How was this shown.  Would be nice for PSU to provide a layman explanation.  I believe it is because when run for 1960-19090 the model produced results that matched well with historic data.  Please confirm with PSU.
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