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Federal Drivers — Legislative and Regulatory

Legislative Action (Cap-and-Trade Bill)

3/31/2009 Release of ACESA
» 20% reduction in 2005 GHG emissions by 2020
» 83% reduction in 2005 GHG emissions by 2050

5/21/2009 Bill passed by House Energy & Finance Committee
6/26/2009 Bill passed by U.S. House of Representatives

Regulatory Action (U.S. EPA)

3/10/2009 Release of proposed “Mandatory GHG Reporting Rule”
» Generally covers direct emitters >25,000 MTCO,elyr;
» 85-90% of total U.S. GHG emissions

4/17/2009 EPA finding — GHGs “endanger human health and welfare”
 Follow up to 04/02/07 Supreme Court ruling — CO, as
“air pollutant”

» Gives EPA authority to regulate CO, emissions under
the Clean Air Act
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Future Projected Price of Carbon
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GHG and Energy

» Energy for heating: 1 CCF of natural gas = 5 kg CO,E

» Energy for transportation: 1 gallon of gasoline = 9 kg
CO,E

» Energy for power: 1 kWh = 0.5 kg CO,E

» GHG regulation is energy regulation
= American Clean Energy and Security Act

> Reducing GHG emissions will require energy
conservation and/or alternative energy sources

= Demand and supply side management
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SHIP PRODUCTION PANELS

Natural Gas

Petroleum

Uranium
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Our Energy Reality

SHIF FRODUCTION PANELS

Biodiesel
Carbon capture and storage (CCS}; new coal Waste | Industrial CCS
Coal-to-gas shift
Medium-cost forestation CCS; coal retrofit
0 Wind: low penetration motor systems abatement
Industrial feedstock substitution _
: Avoided
CCS, enhanced oil recovery, new coal deforestation
50 Low-cost forestation | l o oapees 1
Livestock |T  Further potential®
Nuclear |

| Industrial non-CO,

Standby losses @ @

4 4
Sugarcane biofuel 550 ppm 450 ppm* 400 ppm
| Fuel efficiency in vehicles ~25 ~40 ~50

| Water heating Marginal cost,® € per tC0,e?
Air-conditioning

I Lighting systems

Fuel efficiency in commercial vehicles

Cost of abatement, € per tC0 &7

5 10 15 20 25 30 35

| - M 1 -
Bulkding insulation Abatement beyond "business as usual, GtCOze' per year in 2030
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Greenhouse Gas Accountin

> Scope 1: Direct emissions — stationary, mobile, process, fugitive

> Scope 2: Indirect emissions from purchased electricity, steam,
heat, or chilled water

> Scope 3: Other indirect emissions

COy SFg CHy No0 HFCs PECs
SCOPE 1
DIRECT
SCOPE 2 py SCOPE 3
INDIRECT NG, INDIRECT
:"I.'lr’.l'" EMPLOYEE BUSINESS TRAVEL
T pa i, o
" pRobucTion oF
PURCHASED ELECTRICITY + " PURCHASED MATERIALS
FOR CWN USE A
COMPANY DWNED
e UsE COMTRACTOR OMNED
VEHICLES
FUEL COMBUSTION BUTSOURCED ACTIVITIES

Source: WRI/WBCSD, The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard

WORLD “:‘f World Business Council for
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http://www.wbcsd.org/�

GHG Scorecard

Detailed quantitative request for data, prepared on basis of GHG activity questionnaire

h 4

Completed GHG scorecards used as inputs to GHG emission estimate

h 4

Customized GHG inventory calculation tool and training

4
Greenhouse Gas Inventory Process Y.
Decide upon audience, boundaries, definitions
GHG Activity Description Questionnaire
Guide in developing specific data collection methods where appropriate
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Total Gross Emission Intensity (Metric Tons CO,E per 1000 GSF)

» Baseline
emissions

» Emissions trend

» Emissions
forecast

Mobile

5%

Chilled Water
4%

Air Travel
18%

Combustion
2%
Stationary
Combustion

Total GHG Emissions = 115,684 metric tons CO,E
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Climate Stabilization

SHIFFRO DUETIO!I PANELS
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- Central Plant Biomass Conversion
- Distributed Generation
- On-site Photovoltaics
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Mitigation Strate

Environmental
Goals

Project Goals
(Near term)
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Carbon Mitigation Model (CMM)

SHIFFRO DI.IC.TION PANELS

> |dentify target date(s) for achieving environmental goal

> Estimate total annual GHG emissions reductions
required to achieve target

» Apportion total annual GHG emissions reductions to
Scope 1 to 3 emission sources

> Translate GHG emissions reductions to
energy/resource usage reductions

Annual GHG :
e Corresponding
Emissions ,
Source : Annual Usage Usage Units
Heglledel Reduction
(m.t.CO,E)
1 Stationary Sources 121 2,280 MMBTU
Mobile Sources 42 4,636 Gallon
5 Purchased Electricity 878 2,110,067 kWh
Purchased Steam 444 6,535 MMBTU
3 Commuting 391 3,407,143 Miles
Air Travel 340 435,923 Miles
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Carbon Mitigation Project Classes

Demand Side
Management

Demand Side
Management

Supply Side

SHIF FRODUCTION PANELS

Offset Projects

(Technology)

“Smart” Buildings

LEED Design
Standards

High Mileage Vehicles
Advanced Metering

Efficient Lighting and
Controls

Continuous
Commissioning

High Performance
Heating/Cooling Plants

(Behavior)

Work-From-Home
Programs

Behavioral Protocols
for Equipment Idling

Broadening Acceptable
Temperature Range

Commuter Incentives
for Public
Transportation

Management

Fuel Switching

Combined Heat and
Power

Biofuel — Biodiesel,
Ethanol

Landfill Gas/Biogas

Renewable Power —
Solar Project
Developer

Purchasing RECs

Forestry / Wetland
Sequestration

Green Space
Conservation
Easements

Geological
Sequestration

Chemical
Sequestration
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Project Identification

SHIF FRODUCTION PANELS

» Review of Capital Plans
» Benchmarking with peers

PI’OjeC'[ Tasks to » Department of Energy and Utilities Management

ldentify Auditing, procurement, metering, utility

Opportunities projects
Additional assessment as needed

» On-site renewable energy evaluation

» Payback

: > NPV
Basis for e

Prioritizing > $IMTCO,E
» Other?

= OBRIEN & GERE



[Example Mitigation Projects for Shipyards

> Efficiency projects
= use of energy-efficient lighting
= variable-frequency pump drives

= boiler condensate heat recovery
> Waste Minimization

= waste oil recovery

= on-site wastewater treatment
= recycling
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Project Prioritization

> Projects to be evaluated based on:

= GHG reduction potential, project costs, energy savings,
and ease of implementation

Strategy Type Timeframe (years)

SHIP PRODUCTION PANELS

Short-Term 0-5
Medium-Term 5-15
Long-Term 15+

EXAMPLE TABLE OF EMISSIONS REDUCTIONS OPPORTUNITIES

Project® Simple 1S Project o0V AmnualGHG g S L
I Payback Cost -ray Savings y
Value Savings Index

Pipe Insulation 19yrs  $202959  $71250  $37.500 92 MTCO:E 48 @

Interior Lighting/ Controls ~ 65yrs  $238.850  $475000 $73500 291 MTCO.E 45 9

Green Computing 8.4 yrs $73742  $700,000 $56,500 223 MTCO:E 18 O

Exterior Lighting/Controls 7.6 yrs $86,007  $237500  §$31,250 123 MTCO.E 16 O
Expanded Video

Conferencing 19yrs  $300612  $95000  $50.000 325 MTCO:E 171 O
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Financial Model

SHIFFRO DUETIO!I PANELS

Example Financial Trajectory to Carbon Neutrality

$30,000,000

$25,000,000 \ , - 200,000

$20,000,000 \

$15,000,000 \ [ e 150,000

$10,000,000 \ /

$5,000,000 \/ - 100,000
S /I/\\

$(5,000,000) 50,000
$(10,000,000)
$(15,000,000) Year \ ]

—Energy Savings = Annual Cashflow
Cumulative Cashflow =—=GHG Emissions (MTCO2E, 2nd axis)

=[Make business case for financial costs and benefits of GHG reduction
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Mitigation Planning Process

SHIFFRO DI..IC.T 1ON PANELS

Emissions Develop Interim and

Review GHG Baseline Forecasting Long-term Goals

4 ldentify Emission Reduction Opportunities

Metering On-site Renewable ki

Evaluation ENETaE o Renewable Financial Model
24 Energy Credits

Energy Audit

Determine Results Develop Detailed Present Detailed Review Detailed
Tracking Process Outline Outline to Leadership Outline

Present Detailed
Launch Plan Finalize Plan Draft Plan Outline to
Stakeholders




Summary

SHIFFRO DUC‘TION PANELS

» Greenhouse gas emissions reductions
= Establish a baseline
= Develop a mitigation plan
= Implement plan

» By focusing on energy efficiency and conservation,

both environmental and economic benefits can be
realized.

| GREENHOUSE GAS (GHG) MANAGEMENT PROGRAM

Parikhit (Ricky) Sinha, Ph.D.
O'Brien and Gere
sinhap@obg.com = =
phone: 215-628-9107 ext. 273 ceee SEEEEEED
http://www.obg.com/ghg
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