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Appendix A. Pennsylvania Climate Change Act

PENNSYLVANIA CLIMATE CHANGE ACT - ENACTMENT
Act of Jul. 9, 2008, P.L. 935, No. 70 Cl. 27

Note: This document is for informational use only. Official commonwealth publication of Pennsylvania laws can be
Jfound in Smith’s Laws of Pennsylvania (1700 through Nov. 30, 1801), Laws of Pennsylvania (Dec. 1, 1801 to date),
and Pennsylvania Consolidated Statutes.

Source: Pennsylvania General Assembly, Unconsolidated Statutes
http://www.legis.state.pa.us/WUO1/LI/L1/US/PDF/2008/0/0070..PDF

AN ACT

Providing for a report on potential climate change impacts and economic opportunities for this
Commonwealth, for duties of the Department of Environmental Protection, for an inventory of
greenhouse gases, for establishment of the Climate Change Advisory Committee, for a voluntary
registry of greenhouse gas emissions and for a climate change action plan. The General
Assembly of the Commonwealth of Pennsylvania hereby enacts as follows:

Section 1. Short title.
This act shall be known and may be cited as the Pennsylvania Climate Change Act.

Section 2. Definitions.
The following words and phrases when used in this act shall have the meanings given to them in
this section unless the context clearly indicates otherwise:

""Baseline." A level of greenhouse gas emissions against which future emissions are measured.
""Carbon sequestration.' The long-term storage of carbon or carbon dioxide in forests, forest
products, soils, oceans or underground in depleted oil and gas reservoirs, coal seams and saline
aquifers.

"Climate change." Any alteration of the earth's climate due, at least in part, to emissions of
greenhouse gases associated with human activities, including, but not limited to, the burning of
fossil fuels, biomass burning, cement manufacture, agriculture, deforestation and other land-use
changes.

""Cobenefits.” The economic, social, environmental, public health and other benefits of climate
change policies that are independent of any benefits for reducing or mitigating climate change.

"Committee." The Climate Change Advisory Committee established in section 5.

""Department.' The Department of Environmental Protection of the Commonwealth.


http://www.legis.state.pa.us/WU01/LI/LI/US/PDF/2008/0/0070..PDF

"Greenhouse gases' or ""GHGs."" Gases in the earth's atmosphere that absorb and reemit
infrared radiation, including carbon dioxide, nitrous oxide, methane, hydrofluorocarbons,
perfluorocarbons and sulfur hexafluoride.

""Secretary." The Secretary of Environmental Protection of the Commonwealth.

Section 3. Report on potential climate change impact and economic opportunities for this
Commonwealth.

(a) Report required.--The department shall prepare and publish a report on the potential impact
of climate change in this Commonwealth. The report shall identify the following:

(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 and tourism in 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.

(b) Cooperation.--In preparing the report, the department shall consult with Federal and other
State agencies, academic institutions and the committee. The department may also evaluate the
recommendations of climate change action plans prepared by counties and municipalities within
this Commonwealth. The report shall reflect any diversity of opinion among the entities
consulted by the department.

(c) Deadline.--This report shall be completed, published and distributed to the General Assembly
and made available to the public in printed form and on the department's Internet website within
nine months of the effective date of this act and shall be revised every three years thereafter.

Section 4. Greenhouse gases inventory.

(a) Inventory required.--In consultation with the committee, the department shall annually
compile an inventory of GHGs emitted in this Commonwealth by all sources. This inventory
shall establish GHG emission trends and the relative contribution of major sectors, including, but
not limited to, the transportation, electricity generation, industrial, commercial, mineral and
natural resources, production of alternative fuel, agricultural and domestic sectors.

(b) Baseline.--The department shall establish a baseline of GHG emissions that it shall use to
project future GHG emissions in this Commonwealth in the absence of government intervention.



(c) Coordination with action plan.--The inventory and baseline shall be presented to the
Governor, the General Assembly and the committee every three years as part of the climate
change action plan required under section 7.

Section 5. Climate Change Advisory Committee.

(a) Establishment.--There is established within the department the Climate Change Advisory
Committee. The purpose of the committee shall be to advise the department regarding the
implementation of the provisions of this act.

(b) Membership.--

(1) The committee shall be composed of residents of this Commonwealth selected as set forth in
this subsection. Members shall be appointed on account of their interest, knowledge or expertise
regarding climate change issues. Members shall be selected to reflect a diversity of viewpoints
on climate change issues from the scientific, business and industry, transportation,
environmental, social, outdoor and sporting, labor and other affected communities.

(2) Eighteen members shall be appointed as follows:
(i) Six members appointed by the Governor.

(ii) Six members appointed by the Senate. Of these members, the Majority Leader of the
Senate shall appoint four members, and the Minority Leader of the Senate shall appoint two
members.

(iii) Six members appointed by the House of Representatives. Of these members, the
Majority Leader of the House of Representatives shall appoint four members, and the
Minority Leader of the House of Representatives shall appoint two members.

(3) The Secretary of Conservation and Natural Resources, the Secretary of Community and
Economic Development and the Chair of the Pennsylvania Public Utility Commission, or their
designees, shall be ex officio voting members of the committee.

(c) Appointment.--Members of the committee shall be appointed within 30 days of the effective
date of this act.

(d) Terms of service.--A member shall be appointed for a term of four years. Of the initial
members appointed by the Governor, three members shall serve initial terms of two years. Of the
initial members appointed by the Majority Leader of the Senate, two members shall serve initial
terms of two years. Of the initial members appointed by the Majority Leader of the House of
Representatives, two members shall serve initial terms of two years. Of the initial members
appointed by the Minority Leader of the Senate, one member shall serve an initial term of two
years. Of the initial members appointed by the Minority Leader of the House of Representatives,
one member shall serve an initial term of two years. After such initial terms, all appointments
shall serve for a term of four years.



(e) Chairperson.--The chairperson of the committee shall be elected from among and by a
majority vote of the members appointed under subsection (b)(2). The term of a chairperson shall
be for two years, and an individual may serve no more than two consecutive terms as
chairperson.

(F) Meetings.--Within 60 days of the effective date of this act, the department shall call the first
meeting of the committee and shall establish a schedule for regular meetings of the committee to
assist in the implementation of this act.

(9) Expenses.--Members of the committee shall serve without compensation but may be
reimbursed from funds appropriated for such purposes for necessary and reasonable travel and
other expenses incurred during the performance of their duties.

(h) Facilitator.--The department shall retain the services of a third-party facilitator to conduct
the activities of the committee.

(i) Department responsibilities.--The department shall create and maintain an Internet website
listing the membership, activities, meeting schedule, meeting agenda, expense reimbursements
and other relevant information regarding the committee.

Section 6. Voluntary greenhouse gas registry.

Within 90 days of the effective date of this act, the department shall create a voluntary
greenhouse gas registry through which interested businesses, governments, institutions and other
entities can record any reductions in greenhouse gas emissions or any avoided emissions of
greenhouse gas emissions that are achieved in the absence of any government mandate to reduce
such emissions. The department shall develop guidelines and criteria for the operation of the
registry and shall create a site on the department's publicly accessible Internet website for the
public to examine a current list of registrants and emission reductions and avoidances.

Section 7. Climate change action plan.

(a) Action plan required.--Within 15 months from the effective date of this act and every three
years thereafter, the department shall, in consultation with the committee, submit to the Governor
a climate change action plan that:

(1) Identifies GHG emission and sequestration trends and baselines in this Commonwealth.

(2) Evaluates cost-effective strategies for reducing or offsetting GHG emissions from various
sectors in this Commonwealth.

(3) Identifies costs, benefits and cobenefits of GHG reduction strategies recommended by the
climate change action plan, including the impact on the capability of meeting future energy
demand within this Commonwealth.



(4) Identifies areas of agreement and disagreement among committee members about the
climate change action plan.

(5) Recommends to the General Assembly legislative changes necessary to implement the
climate change action plan.

(b) Publication.--The climate change action plan shall be published and distributed to the
General Assembly and made available to the public in printed form and on the department's
Internet website upon submission of the plan to the Governor.

Section 8. Effect of Federal law.

(a) Duty of secretary to monitor Federal law.--The secretary shall monitor the enactment of
laws by the Congress of the United States to determine whether any law has been so enacted that
it establishes a program of GHG inventory, registry or reporting requirements that are as or more
comprehensive than those set forth in this act.

(b) Publication in Pennsylvania Bulletin.--If the secretary determines that such a law is
enacted, the secretary shall publish this determination in the Pennsylvania Bulletin. The notice
shall include a statement that affected entities shall be in compliance with this act or any
subsequent act which imposes GHG inventory, registry or reporting requirements by submitting
the same information to the department as is required to be submitted under Federal law.

Section 9. Effective date.

This act shall take effect immediately.



Appendix B. Climate Change Advisory Committee Member Information and
Voting Record

Table B — 1: Pennsylvania Climate Change Advisory Committee Member Information

Committee Organization Appointing Term
Member Authority Expiration
Christina Simeone, PennFuture Senate Minority April 2, 2016
Committee Chair
Mark Hammond, Land Air Water Legal Senate Majority Aug. 23, 2016
Committee Vice Chair | Solutions LLC
Ellen Ferretti Pennsylvania Ex Officio N/A
Designee: Seth Cassell, | Department of
Rebecca Oyler Conservation and
Natural Resources
Robert Powelson Pennsylvania Utility Ex Officio N/A
Designee: Darren Gill | Commission
C. Alan Walker Pennsylvania Ex Officio N/A
Designee: Paul Opiyo Department of
Community and
Economic Development
Robert Bear Alcoa, Inc Senate Majority July 9, 2014
James Warner Lancaster County Solid | House Majority Feb. 4, 2017
Alternate: Brooks Waste Management
Norris Authority
Edward Yankovitch United Mine Workers of | House Majority July 9, 2014
America
Representative Greg Pennsylvania House of | House Minority Nov. 27, 2016
Vitali Representatives
Alternate: Sarah Clark
George Ellis Pennsylvania Coal House Minority July 9, 2014
Alliance
Laureen Boles City of Philadelphia Governor July 9, 2014
Robert Graff Delaware Valley Governor July 9, 2016
Regional Planning
Commission
J. Scott Roberts L.R. Kimball Governor July 9, 2016
Scott Spiezle Spiezle Group Governor July 9, 2016
Alternate: A. Steven
Krug
Luke Brubaker Brubaker Farms Governor July 9, 2016




Table B — 2: Climate Change Advisory Committee VVoting Record
W W W
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Work Plan | ommi N | Abs
Title ttee Yes | o | tain Date
Alternative
Fueled Public LU&T Voted
Transit Fleets 8 510 N|{*|*|N|IN|J]Y|IN|[Y|[Y|[Y|Y|Y]|Y]|]Y]|N]|*|10/8/13
Alternative
Fueled Taxi LU&T Voted
Cabs 11 2|0 Y| * | * | N|[Y|[YI|Y|Y|Y|Y|Y|Y|Y|Y|N]|=* | 10813
Cutting
Emissions
from Freight LU&T 10 12 Voted
Transportation AIY|[Y|N|A|YI|Y|Y|*|*|Y|Y|Y]|Y]|Y]|™* | 12/513
Act 129 of
2008 (HB Energy Voted
2200) 10 310 N[*|* | N|[Y|Y|Y|Y|Y|Y|Y|Y|Y]|Y]|N|=*|10/8/13
Coal Mine
Methane
(CMM) Energy Voted
Recovery 12 0|0 Y| Y|[Y|[Y|[Y|[Y|Y|[Y|*|Y|*|Y|Y|*|Y]|™*|82713
Combined
Heat and Energy Voted
Power (CHP) 13 110 Y| * | Y|IN|[Y[YI|Y|Y|Y|Y|Y|Y|Y|Y|Y]|™* 10813
Reducing
Methane
Leakage from Energy
Natural Gas Voted
Infrastructure 13 0|0 Y| Y|[Y|[Y[Y[YI|Y[Y|*|*|Y|Y|Y|Y|Y]|™*|12/5/13
Waste-to-
Energy Energy Voted
Digesters 14 0|0 Y| * | Y|[Y|[YI|[YI|Y|Y|Y|Y|Y|Y|Y|Y|Y]|™*|10/813
Beneficial Use Energy Voted
of Waste 13 0|0 Y|Y|Y|YI|Y|Y|Y|[Y|*|*|Y|Y|Y|Y]|Y]|*|12/513
Nuclear Energy Voted
Uprates 11 3 N[*|N|Y|[Y|YI|Y|Y|Y|Y|Y|Y|Y]|Y]|N|=*]|10/8/13
Manure Energy Voted
Digesters 13 0|0 Y| Y|[Y|[Y|[Y[Y|Y|[Y|*|Y|*|Y|Y|Y|Y]|™*|82713
Sulfur
Hexafluoride
(SF6)
Emission
Reductions Energy
from the
Electric Power Voted
Industry 13 0|0 Y| Y|[Y|[Y[Y[YI|Y|[Y|*|Y|*|Y|Y|Y|Y]|™*|82713
. Agl/For Voted
Afforestation | oo™ [ 19 |0 |0 <y lv|yl=|v|y|ly|[*|*|vy|vy|ly|*]|Y]|*]|s5pru3
Durable Wood | Ag/For 1 Voted
Products estry 2 110 NIN|N|[N|IN|N|[N|Y|*|[Y]|* | N|[N|NJ|N/|=*|827/13
Forest
Protection Ag/For
Initiative -- estry Voted
Easement 9 4 10 N|IY|Y|[N|Y|Y|Y|Y|*|N|*|Y|Y|Y]|N|=*]| 82713
Forestland
Protection and
Avoided :;%:Eor
Conversion -- Voted
Acquisition 8 510 N|IY|Y|[N|IN|Y|[N|Y|*|Y|*|Y|Y|Y]|N|=*| 82713




Urban
Forestry

Ag/For
estry

10

Voted
5/21/13

No-Till and
Organic Row
Crop Farming

Ag/For
estry

10

Voted
5/21/13

Building
Commissionin
g

RCI

13

Voted
11/29/12

Energy
Efficiency -
Natural Gas

RCI

12

Voted
11/29/12

DSM - Water

RCI

Voted
12/5/13

High
Performance
Buildings

RCI

13

Voted
10/8/13

Industrial
Electricity
Best
Management
Practices

RCI

12

Voted
12/5/13

Re-Light PA

RCI

13

Voted
10/8/13

Re-Roof PA

RCI

Voted
8/27/13

Heating Oil
Conservation
and Fuel
Switching

RCI

13

Voted
12/5/13

Improved
Efficiency at
Wastewater
Treatment
Facilities

RCI

13

Voted
12/5/13

Increased
Recycling
Initiative

RCI

13

Voted
8/27/13

*absent with no proxy




Appendix C. Climate Change Work Plans

C.1. Energy Production, Transmission, and Distribution Sectors Work Plans

The following work plans were discussed with the CCAC Energy Production, Transmission and
Distribution Subcommittee. Members of this subcommittee include the following:

Subcommittee Chair Darren Gill, Pennsylvania Public Utility Commission
George Ellis, Pennsylvania Coal Alliance

Mark Hammond, Land Air Water Legal Solutions LLC

Christina Simeone, PennFuture

Michael Winek, Babst, Callan, Clementz, & Zomnir P.C.

Edward Yankovitch, United Mine Workers of America



Act 129 of 2008 Phases I, Il & 11

Summary:
This work plan identifies the carbon emission benefits associated with the megawatt-hour

(MWh) reductions of electricity consumption described in Act 129 of 2008 and the ensuing
implementation orders from the PA Public Utility Commission (PUC). Note, however, that the
imposition of requirements of Act 129 is not inclusive of the modest consumption from
electric distribution companies (EDCs) with fewer than 100,000 customers, municipalities that
are service providers and the customers of rural electric cooperatives.

Background:
Phase | of Act 129 requires electricity reductions through May 31, 2013. Phase Il begins at the

point in time where Phase | ends and runs through May 31, 2016. Phase 111 has not been acted
upon or yet decided by the PUC but it is expected that sufficient reduction opportunities exist for
continuation of reductions through 2020. As such, a proposed Phase I11 schedule is included in
this work plan analysis.

Following are the electricity reductions required under Act 129 for Phases | and Il and proposed
reductions for Phase III:

Phase |

e A reduction in total electricity consumption, by May 31, 2011, of 1 percent below
consumption levels for the period June 1, 2009, through May 31, 2010.

e A reduction in total electricity consumption, by May 31, 2013, of 3 percent below
consumption levels for the period June 1, 2009, through May 31, 2010.
(Completed)

Phase |1

e A reduction in total electricity consumption from June 1, 2013 through May 31,
2016 equal to 3,313,246 MWh which, if divided equally amounts to approximately
1,104,415 MWhs per year.
(Ongoing)

Phase 111

e Annual reductions equal to 0.75 percent of projected electricity consumption for
years 2017 through 2020, totaling 4,660,966 MWhs in 2020.
(At this time it is expected to be implemented)

Costs and GHG Reductions:

Table 1 depicts the cumulative benefit of Act 129 through the two prescribed phases of
implementation plus the addition of what could possibly be considered for implementation of a
third phase to extend to 2020. Tables 2 and 3 respectively illustrate the anticipated benefits from
Phases I and Il combined and for Phase IlI.
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Table 1. Work Plan Cost and GHG Results Summary

Annual Results (2020) Cumulative Results (2013-2020)
GHG Reductions Costs Cost- GHG Costs Cost-
(MMtCO2¢) (Million $) Effectiveness | Reductions | (NPV, Effectiveness
($/tCO2¢e) (MMtCO2e) [Million $) | ($/tCO2e)
8.9 (1,139) (127) 19.1 (2,033) (106)

Notes: The cost estimates in columns 2 and 5 of Table 1 are incremental costs of energy-
efficient measures including capital, O&M, and labor costs, above baseline measure costs. The
cost estimates are calculated as the costs less avoided energy expenditures. Additionally, the
difference between the 2020 cost-effectiveness in column 3 and the cumulative cost-
effectiveness in column 6 is due, in part, to the effects of discounting the net cash flows over the
analysis period of 2013-2020.

The net present value (NPV) of the cost savings resulting from implementation of Act 129 from
2013 through 2020 is estimated at approximately $2.0 billion. Some of this will be due to peak
load reductions that result in lower wholesale energy and capacity charges, but not less energy
used. Peak demand reductions are not quantified in this analysis, as discussed later in this
document. There is the assumption that lower wholesale charges will be passed through to
customers. Other savings will result through reducing energy consumption.

Table 2. Work Plan Cost and GHG Results Phases | & 11

Annual Results (2016) Cumulative Results (2010-2016)
Cost- GHG Costs Cost-

GHG Reductions Costs Effectiveness |Reductions | (NPV, Effectiveness
(MMtCO2¢) (Million $) | ($/tCO2e) (MMtCO2e) [Million $) | ($/tCO2e)

5.5 (606) (110) 10.6 (957) (90)
Table 3. Work Plan Cost and GHG Results Phase 111

Annual Results (2020) Cumulative Results (2017-2020)
Cost- GHG Costs Cost-

GHG Reductions Costs Effectiveness |Reductions | (NPV, Effectiveness
(MMtCO2e) (Million $) | ($/tCO2e) (MMtCO2e) [Million $) | ($/tCO2e)
3.4 (532) (155) 8.5 (1,076) (126)

Quantification Approach and Assumptions:

e The Pennsylvania Public Utility Commission (PUC) has implementation responsibility for
Act 129 and has determined the required MWh reductions for years 2011, 2013 and 2016.

e Efficiency investments installed under Act 129 are reasonably expected to have lifetimes as
long as or longer than the period of analysis (2020). Efficient equipment is cost-effective to
install and it is assumed that it will be replaced at the end of its life.

11



A 2009 report prepared by the American Council for an Energy-Efficient Economy
(ACEEE) under contract to the DEP and PUC provides the cost and energy supply data for
the analysis of this work plan.t

Act 129 does not specify how these reductions are to be achieved. Responses will be
market-driven and are better identified in the implementation plans provided by the EDCs
to the PUC. Actual savings will likely vary widely throughout the EDC territories, within
the various rate classes and economic sectors and also based on socioeconomic factors for
residential consumers.

GHG reductions and costs from the peak demand reduction component of Act 129 are not
quantified for the following reasons.

e The costs and GHG reduction compliance pathways are deemed too uncertain
for quantification. For instance, peak demand reductions could be met with peak
shifting from peak periods where the marginal resource might be diesel-fired
generators or natural gas turbines, to off-peak periods where the baseload
resource is at least 50 percent coal, which has a higher carbon dioxide (CO2)
emissions intensity (metric tons per megawatt-hour [t/MWh]).

e Other peak reductions might arise from the energy efficiency deployment
obtained under the other components of Act 129. The costs of compliance
equipment, such as smart meters and associated communications equipment that
might also be used to meet the peak demand reduction, are also deemed too
uncertain to quantify.

The efficiency percentage targets are applied to residential, commercial, and industrial loads
but this assessment does not try to identify the specific percentage of load reductions that
will be met by each EDC for each of the three sectors. Instead, this assessment applies a
weighted average cost ($27.61/MWHh) for energy efficiency measures, which does not vary
throughout the period of analysis. This value is determined by the sector costs as identified
in the ACEEE study. Cost savings from avoided electricity purchases was calculated based
on the retail electricity rates, by sector, multiplied by the average annual rate of growth in
the retail rate from 2007 through 2011. The weighted average values used in this assessment
range from $114/MWh in 2013 to $150/MWh in 2020.

Energy efficiency costs are expressed as levelized costs over the life of the energy efficiency
options over the planning period. The incremental costs (typically incurred in the first year
of program implementation) are spread over all future years of the life of the energy
efficiency measures.

The cost of the work plan is calculated by estimating the annual costs of energy efficiency
less avoided electricity expenditures. These cash flows are then discounted at a real rate of 5
percent. The net present value (NPV) of cash flows is calculated beginning in 2013 through
2020.

All prices are expressed in 2010 dollars ($2010)

The sum of capital and fixed program costs are assumed to be part of each measure’s capital
cost. These include administrative, marketing, and evaluation costs of 5 percent.

The cost of energy efficiency measures includes program and participant costs as is
typically used in a total resource cost test.

! Source: ACEEE et al. (2009). Energy Efficiency, Demand Response, and Onsite Solar Energy Potential in
Pennsylvania. http://www.aceee.org/pubs/e093.htm

12
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e The costs to implement Act 129 are recoverable by utilities, so customers will be funding
the efficiency deployment but consumers will realize long-term cost savings. In a recent
analytical assessment of the first two years of Act 129, Optimal Energy noted that every
dollar spent created $8 dollars in ratepayer savings over the lifetime of those installed
measures.

e Electricity transmission and distribution (T&D) losses are assumed to be 6.6 percent over
the analysis period.

e To estimate GHG emission reductions that are expected to displace conventional grid-
supplied electricity (i.e., energy efficiency and conservation), a simple, straightforward

approach is used. We assume that these policy recommendations would displace generation
from an “average thermal” mix of fuel-based electricity sources of coal and natural gas. This

mix is based on 50 percent natural gas and 50 percent coal from 2013 through 2020 and

reflects the latest trend in Pennsylvania shifting towards a greater percentage of natural gas
and less coal. The average thermal approach is preferred over alternatives because sources

without significant fuel costs would not be displaced—e.g., hydro, nuclear, or renewable
energy generation. Given the generation fleet’s coal and gas combustion efficiencies, this
equates to a CO2 intensity of approximately 0.69 metric tons (t)/MWh.

o This approach provides a transparent way to estimate emission reductions and to avoid

double counting (by ensuring that the same MWh from a fossil fuel source are not
“avoided” more than once). The approach can be considered a “first-order” approach.
That is, it does not attempt to capture a number of factors, such as the distinction

between peak, intermediate, and baseload generation; issues in system dispatch and

control; impacts of non-dispatchable and intermittent sources, such as wind and solar; or
the dynamics of regional electricity markets. These relationships are complex and could
mean that policy recommendations affect generation and emissions (as well as costs) in a
manner somewhat different from that estimated here. Nonetheless, this approach
provides reasonable first-order approximations of emission impacts and offers the
advantages of simplicity and transparency that are important for stakeholder processes.
Note that some renewable resources, like co-firing biomass with coal or dedicated
biomass gasification have substantial fuel costs. However, because these resources

are negligible in the reference case electricity supply forecast, they are not able to be
“backed down” in the analysis.

Implementation Steps:
Act 129 was signed into law on October 15, 2008. On January 16, 2009, the PUC issued an

Energy Efficiency and Conservation Program Implementation Order that required each EDC to
develop and implement cost-effective energy efficiency and conservation plans to reduce
consumption and peak load within their service territories. On August 2, 2012, the PUC issued its
Phase Il implementation order.

Act 129 requires the PUC to submit a five-year plan by November 30, 2013 assessing the

potential of further energy efficiency requirements that are deemed cost-effective according to a

total resource cost test that also considers the annual EDC budgets for these reductions not

2 Optimal Energy, Inc., Pennsylvania 2013 — 2018 Energy Efficiency Goals, 2011.
13



exceeding 2 percent of annual revenues. The act further stipulates that the PUC must continue
this planning process every five years thereafter.

CCAC Member Comments:
One member commented that moving forward the PUC should:

e Develop new strategies to deepen the energy and emissions savings that can be
cost effectively achieved by Act 129, such as: on-bill financing, joint
implementation of programs by multiple EDCs (to leverage administrative
investments and achieve economies of scale), rate decoupling to reduce EDC
disincentives in to EE&C investments, and more.

e Eliminate the 2% revenue spending cap.

e Allow for over-compliance and banking of excess credits for subsequent year
compliance.
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Coal Mine Methane Recovery

Goal:

Encourage owners/operators of current longwall mines, and of any new gassy underground coal
mines that are mined by any method, to capture 10 percent of the estimated total coal mine
methane that is released into the atmosphere before, during, and immediately after mining
operations

Initiative Background:

The release of methane gas to the atmosphere is a major component of GHG emissions. Methane
gas is a fossil fuel and energy source, commonly known as natural gas, which occurs in various
geologic formations in Pennsylvania, including coal formations. When coal is mined and
processed for use, substantial amounts of methane gas are released. Coal bed methane (CBM) is
methane contained within coal formations and may be extracted by gas exploration methods or
released as part of coal mining operations. This work plan deals with coal mine methane (CMM),
the methane within the coal that can be vented or recovered prior to mining the coal, during
mining, and immediately after mining as some gas escapes to the surface through post-mining
vents or boreholes. Methane gas that remains sequestered within an abandoned underground coal
mine does not contribute to GHG emissions, but could be and sometimes is recovered by
subsequent gas exploration operations.

The federal Mine Safety and Health Administration (MSHA) has promulgated a definition of the
term “‘gassy mine.” As defined in 30 CFR § 27.2 (g), the term “gassy mine or tunnel means a
mine, tunnel, or other underground workings in which a flammable mixture has been ignited, or
has been found with a permissible flame safety lamp, or has been determined by air analysis to
contain 0.25 percent or more (by volume) of methane in any open workings when tested at a
point not less than 12 inches from the roof, face, or rib.” MSHA records coal mine methane
readings with concentrations of greater than 50 parts per million (ppm) methane. Readings below
this threshold are considered non-detectable.

Currently, and in recent years, approximately 85 percent of the methane gas released during the
mining of coal in Pennsylvania occurs from mining in longwall underground mines. The five
large longwall underground coal mines now operating in Pennsylvania extract approximately 60
percent of the 68 million tons of coal mined each year within Pennsylvania. These high amounts
of longwall mine production and the fact that the longwall mines recover coal from greater
depths than other mines make longwall mining the predominant current source of coal mine
methane release and an important contributor to GHG emissions. In recent years several mining
companies have begun to capture and utilize methane gas within longwall underground mines,
resulting in a reduction of methane GHG emissions.

Surface mining of coal currently releases about 9 percent of all coal mine methane emissions in
Pennsylvania. However, with the continuing decline in surface mining production as recorded
over the past two decades and the ultimate depletion of the state’s shallow coal reserves, it is
possible that by 2025 there could be a 70 percent reduction of surface coal mine methane
emissions simply as a result of lower production.
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Possible New Measures:

Surface Mines and Non-gassy Underground Mines

There are no specific measurements of methane gases released from mining at individual surface
coal mines in Pennsylvania. This analysis uses the most recently published U.S. Environmental
Protection Agency (EPA) emission factors for surface mining of coal in Pennsylvania. In this
analysis the same emission factors used for surface mines are also used for low-methane non-
gassy room and pillar underground coal mines. These are underground coal mines that have no
methane levels routinely reported by MSHA. The EPA emission factor is 119.0 cubic feet of
methane released per ton of coal mined and an additional 19.3 cubic feet of methane released
from post-mining processing of the coal. These factors are published within Annex 3 Section 3.3
“Methodology for Estimating CH4 Emissions from Coal Mining” of the EPA report “Inventory
of U.S. Greenhouse Gas Emissions and Sinks 1990-2007,” published April 15, 2009, as
document EPA 430-R-09-004, and is available on the Internet at the website:
http://www.epa.gov/climatechange/emissions/usinventoryreport.html

Gassy Underground Mines

Methane levels reported by MSHA for gassy underground mines indicate two basic categories:
gassy room and pillar mines and gassy longwall mines. Emission factors developed for these two
types of gassy underground mines represent an estimate of the total methane released from the
entire mining process, including pre-mining degassing and post-mining venting, as well as that
liberated by ventilation systems. For both types of gassy underground mines this analysis uses
EPA emission factor of 45.0 cubic feet of methane per ton of coal to account for methane
released as a result of post-mining processing of the coal on the surface. This post-mining factor
is published in the 2009 EPA Report referenced previously.

The total emission factor used for gassy room and pillar underground mines is 165 cubic feet of
methane per ton of coal mined and processed on the surface. During the past few years,
approximately 20 percent of Pennsylvania’s room and pillar mines have been gassy, with these
mines accounting for approximately 33 percent of the total coal production from room and pillar
mines. The average methane concentrations reported for these mines during the past few years,
when compared to tons of coal mined, is 120 cubic feet of methane per ton of coal mined. Room
and pillar underground mines were assumed, on average, to operate 310 days per year and
longwall mines to operate 330 days per year.

These emission factors represent an estimate for all methane released before, during, and after
the mining of coal in these gassy underground mines. The total longwall underground mine
emission factor is 445 cubic feet of methane per ton of coal mined and processed on the surface.
Estimates of coal mine methane released during longwall mining are based on methane liberation
and capture measurements, on horizontal degassing and capture measurements, and on pre-
mining and post-mining surface drill hole degassing measurements recorded and provided by the
coal industry and by MSHA.

These methane concentration measurements were correlated with tonnages of coal mined. The

average coal mine methane emission level reported for the five active longwall mines, when
compared to tons of coal mined, is 400 cubic feet of methane per ton of coal mined. This is an
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average of measurements made over several years. CONSOL provided data for three longwall
mines for the years 2000 through 2006 and Foundation Coal provided data for two longwall
mines for the years 2004 through 2008.

This coal mine methane recovery initiative would encourage owners/operators of current
longwall mines, and of any new gassy underground coal mines that are mined by any method, to
capture 10 percent of the estimated total coal mine methane that is released into the atmosphere
before, during, and immediately after mining operations. At this time it is not feasible to capture
methane liberated by high velocity ventilation systems, therefore the proposed and encouraged
10 percent capture of total coal mine methane from gassy underground coal mines would have to
be realized from pre-mining surface drill holes, horizontal drill holes within the mine, or for a
brief time from surface drill holes into the post-mining gob area.

Quantification Approach and Assumptions:

Estimates of methane emissions, expressed in thousand cubic feet (Mcf), are converted to carbon
dioxide equivalents (CO2e) by multiplying the quantity of methane times its global warming
potential of 21. One million cubic feet of methane is equal to 404.5 metric tons of CO,
equivalent.

The following inputs were used in the analysis of coal mine methane GHG reductions and costs.
Three cost and performance sensitivities were conducted (the summary table only reports the
central estimate).

PA specific data inputs were used for the following parameters
= Coal mining emissions for longwall mining (ft* CH, per ton coal mined)
» Number of CONSOL’s PA longwall mines
» Gob gas production shares from CONSOL’s and Alpha Coal longwall mines
= Methane capture target from longwall mines

National data inputs were used for the following parameters:
= Natural gas Henry Hub wellhead price projections for the Lower 48 states, reported by
(E1A), ranging from $3.97/MMBtu in 2013 to $4.39/MMBtu in 2020
= Financial parameters include a project life time of 20 years, 5 percent discount rate and
8.02 percent capital cost recovery factor
= Projected coal production is based on historical PA production multiplied by an average
national growth trend, as provided by EIA in the Annual Energy Outlook 2012

Projected 2020 Reduction (Million Metric Tons of CO, Equivalents):

Concentrations of released methane are expressed as cubic feet per ton (2,000 Ibs) of coal mined.
One million cubic feet of methane is equal to 404.5 metric tons of CO, equivalent GHG.
Estimates of coal mine methane released during mining are based on methane liberation and
capture measurements recorded and provided by the coal industry and by the federal Mine
Health and Safety Administration (MSHA), and on emission factor estimates published in the
2009 U.S. EPA report “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2007.”
For all types of coal mines, the release of methane determined and predicted in this analysis is
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expressed as cubic feet of methane per ton of coal mined. Total annual methane concentrations
are also expressed as metric tons of CO; equivalent.

Coal mine production for the years 1985 through 2010 was used to develop a trend analysis that
was used to determine 2020 estimates. Production data reflects actual tonnages reported
quarterly and annually to the Pennsylvania DEP Bureau of Mining and Reclamation. Coal
production information is available to the public for the years 1980 through 2010 at the
following website: http://www.coalmininghistorypa.org. Trend charts for annual coal production
and mining permits issued are presented at:
http://www.coalmininghistorypa.org/annualreport/2010/Coal_Mining_Trend_Charts_001.htm.

As illustrated in Table 1 below, in Year 2000 estimated GHG emissions from coal mining
activity in Pennsylvania were 1.33 million metric tons CO, equivalent (MMtCO2e). Future
emissions are expected to drop commensurate with projected decreases in coal mining activity.
Table 2 shows that in 2020, GHG emissions are estimated at 1.29 MMtCO?2e, a 3 percent
decrease. This baseline value assumes no methane capture is in place. In contrast, if the 10
percent goal of this work plan is achieved the resultant emissions are estimated to be 1.18
MMtCO2e, a decrease of approximately 12 percent from the Year 2000 baseline, as noted in
Table 3.

Table 1. Summary of Estimated Coal Mine Methane Emissions from Pennsylvania Coal
Mines* - 2000 Levels, No Methane Capture

Methane
Emission Factor | Coal Methane
(ft3/t) (tons) (Cubic Feet) MMTCO2e
Q?;Z;ac'te Underground | 150 5 220,462 30,489,895 0.00
Anthracite Surface Mines | 138.3 2,332,828 322,630,112 0.02
Bituminous Surface Mines | 138.3 15,024,529 | 2,077,892,305 0.11
Room & Pillar
Bituminous Underground 18,929,625
Mines
Room & Pillar Mines | 59 5 12,682,848 | 1,754.037.945 | 0.09
with Low Methane
Room & Pillar Mines
with High Methane 165 6,246,776 1,030,718,059 0.05
Longwall Bituminous 445 45,073,586 | 20,057745,681 | 1.06
Underground Mines
Totals for Coal Mining 79,027,739 | 25273513998 |1.33
in Pennsylvania

*All methane emission factors include EPA’s 2009 published emission factors for post-mining
processing of coal on the surface.
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Table 2. Summary of Estimated and Projected Coal Mine Methane Emissions from
Pennsylvania Coal Mines* - 2020 Levels with No Capture in Gassy Underground Mines

Pennsylvania

Methane
Mine Type E;r(l:ltsosrlons (ct:ggls) Methane (ft) | MtCO2e | MMtCO.e
(ft*/ton)
Anthracite Mines
(all), Bituminous
Surface Mines, 138.3 10,534,267 | 1,456,889,103 | 169,547 | 0.17
Room & Pillar Mines
with Low Methane
Room & Pillar Mines
with High Methane 165.0 1,208,049 | 199,328,060 23,197 0.02
Longwall
Bituminous 445.0 21,177,268 | 9,423,884,337 | 1,096,714 | 1.10
Underground Mines
Totals for Coal
Mining in 32,919,584 | 11,080,101,500 | 1,289,458 | 1.29

*All methane emission factors include EPA’s 2009 published emission factors for post-mining
processing of coal on the surface.
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Table 3. Summary of Estimated and Projected Coal Mine Methane Emissions from
Pennsylvania Coal Mines* - 2020 Levels with 10 percent Methane Capture in Gassy
Underground Mines

Methane
Emissions | Coal Capture

Factor (tons) SIS () Efficiency
(ft3/ton)

MtCO2e | MMtCO,e

Anthracite Mines
(all), Bituminous
Surface Mines,
Room & Pillar
Mines with Low
Methane

138.3 10,534,267 | 1,456,889,103 | 0% 169,547 | 0.17

Room & Pillar
Mines with High 165.0 1,208,049 | 199,328,060 10% 20,877 0.02
Methane

Longwall
Bituminous
Underground
Mines

445.0 21,177,268 | 9,423,884,337 | 10% 987,043 | 0.99

Totals for Coal
Mining in 32,919,584 | 11,080,101,500 1,177,467 | 1.18
Pennsylvania

*All methane emission factors include EPA 2009 published emission factors for post-mining
processing of coal on the surface.

Economic Cost:

This initiative is cost-effective. The analysis includes conservative estimations such as a methane
concentration of only 50 percent, as compared modeled concentrations up to 90 percent, and for
smaller units sized at 3 million standard cubic feet (MMscf), as compared to larger units (4
MMscf and 5 MMscf). The analysis assumes a parasitic load of 19 percent fuel consumption to
power compressor equipment; less is needed for larger, more efficient units). Projections for
Henry Hub natural gas well pricing was obtained from EIA Annual Energy Outlook 2012 to
estimate sales revenue. These prices ranged from $3.69 to $4.280 per MMBtu. Capital costs are
assumed to be $5.46 million per unit, amortized over an assumed useful life of 20 years. A real
discount rate of 5 percent is applied to annual costs. The applied capital recovery factor is 8.02
percent. The calculated net present value of this initiative reflects a cost savings of
approximately $234 million. The cost effectiveness is a savings of $4,887 per ton of CO2e
reduced.

Implementation Steps:

This coal mine methane recovery initiative would encourage owners/operators of current
longwall mines, and of any new gassy underground coal mines that are mined by any method, to
capture 10 percent of the estimated total coal mine methane that is released into the atmosphere
before, during, and immediately after mining operations. This could be accomplished by pre-
mining gas exploration into the coal formation to be mined, capturing methane from pre-mining
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vertical degas holes, capturing methane by horizontal drilling within active underground mines,
or possibly capturing methane from post-mining areas of underground mines, where for a brief
period of time gas is still making its way to the surface through existing boreholes. DEP’s
annual coal production numbers and the MSHA gas liberation numbers will be reassessed
annually, as well as new technological developments, with changes made to trend forecasts on
future coal production and revisions to estimates of methane gas released per ton of coal mined.

CCAC Member Comments:

One member provided the following comments:

e Itis inappropriate to account for GHG reductions from 2013 since the work plans are
only being voted/proposed in late 2013 and therefore can’t be generating GHG
reductions throughout the entire year of 2013.

e The natural gas price figures should be consistent throughout all work plans.
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Combined Heat and Power (CHP)

Summary:
This initiative encourages distributed CHP systems to reduce fossil fuel use and GHG emissions.

Reductions are achieved through the improved efficiency of CHP systems, relative to separate heat
and power technologies, and by avoiding the transmission and distribution (T&D) losses associated
with moving power from central generation stations to distant locations where electricity is used.

Goals:
e Use of 64 million MMBtu of natural gas in CHP applications in 2020
e Use of 7 million MMBtu of biomass in CHP applications in 2020

Possible New Measure(s):

CHP is a term used to describe scenarios in which waste heat from energy production is
recovered for productive use the concept of which, is embodied in Pennsylvania’s Alternative
Energy Portfolio Standard (AEPS) definition for distributed generation systems, which reads,
“which shall mean the small-scale power generation of electricity and useful thermal energy.”
The theory of CHP is to maximize the energy use from fuel consumed and to avoid additional
GHG’s by the use of reclaimed thermal energy. The reclaimed thermal energy can be used by
other nearby entities (e.g., within an industrial park or district steam loop) for productive
purposes. Generating stations in urban areas may have existing opportunities or may require the
co-lo