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Overview,

Hawaiifs Greenhouse Gas (GHG) Inventory.
Project

s Context and Purpese

= Inventory Methodology andl Assumptions
Preliminary: Update off 1990 and 2005 GHG
Estimates — By Sector

Additional Information; Sources

Hawaii's GHG Inventory Project:
1904-1908

Phase I — Statewide Inventory: GHG Emissions; Estimates
a start point for Greenhouse' Reduction Strategy for
State; off Hawali.

Phase I -- Hawaii Climate Change; Action Plan.

Joint project -- DBEDI Strategici Industries Division, and
Department of Health Clean Air Branch (DOH contractor
non-energy sectors: UHI Environmental Center):

ULS. Environmental Protection Agency grant and
assistance:

s Identifying| state’s) greenhouse gasi emissions SoUrces and
estimating overalll contribution| te globall warming);

m Assessing| aneas of state most vulnerable to climate change; and
= Developing state-specific greenhouse gas mitigation strategies.




Hawaiifs GHG Inventory: Project (1994-1998)
Context and! Purpose

Context

s Part off nationalfeffort under ULS. Climate Change
Action; Plan tormeet U.S. goals under the:United
Nations Framework Convention on Climate Change:

PUrpose

= lnventory andiunderstand Hawaii’siGHG.
s Foundation off second-phase Hawaii Climate Change

Action Plan.

s First stepito developing mitigation measures.

Inventory Methodology andl Assumptions

Methodology

Used| data fior energy: use,
industrial processes, agriculture,
municipaliwastermanagement,
cropiwaste burning, fertilizer Use;
and/land use changes:

Formulae provided by, USEPA 0
calculate estimated emissions; off
€05, methane (€CH.,) andiniteus
oxides N>O) the thriee principal
GHG.*

Reported globallwarming) potential
0ff €05, CH,, and N50 emissions in
short tons of: carboen dioxide-
equivalent (COZE).

Assumptions

GWP: factors provided by EPA at
time:

= CO2=1.
= CH4 = 22 (now 21).
= N20 = 270 (now! 310).

€0 emissions fromi burning of
badasse, macadamiainut shells,
andiwood! chipsifor electricity and
process heat notiincludedfin total
as filelsiseguesterCos infgrowing
stage andiwerelassumed
replanted.

Hawalii estimatedidinot include
exporited fels or overseas) Uses

Excluded military: aviation fiuel
emissions.

Calculated precursoer gases emissions: estimates: nitrogen oxides (NOx), carbon moenoxide (€0), and non-methane
volatile organic compounds (NMVOE), but net part of GWP due to USEPA tools’ then lack ofi conversion| factors.




Preliminary Estimate of Hawaii's Greenhouse Gas Emi  ssions

Notes:

in 1990 and 2005 Expressed as Global Warming Potent ial

1. All estimates were calculated using
the formulas and procedures from the
State Workbook: Methodologies for

Tons Carbon Dioxide Equivalent (Tons CO ,E)

Percentage Change

ENERGY SECTOR

1990

2005

1990-2005

Residential Commercial Industrial
Electric Utilities (and IPPs)
Stationary Subtotal

1,038,657
7,884,515
8,923,172

2,271,802
9,039,871
11,311,672

118.7%
14.7%
26.8%

Ground Transportation
Domestic Aviation and Marine

International Aviation and Marine

3,895,698
3,880,691
6,432,255

4,992,807
3,717,036
4,722,044

28.2%
-4.2%
-26.6%

Transportation Subtotal

14,208,644

13,431,887

-5.5%

ENERGY TOTAL

23,131,816

24,743,560

7.0%

NON-ENERGY SECTOR

1990

2005

Industrial Processes: Oil/Gas Transportation,
Refining, Storage

Industrial Processes: Cement Manufacturing

4,977

109,274

5,157

Ended 1995

Industrial Processes Subtotal

114,251

5,157

MSW Management
U.S. Nationwide
Change
1990-2005
16.3%

USEPA Estimarte

W astewater Treatment
Domestic Animals
Manure Management
Sugarcane Burning

Fertilizer Use

1,161,291
21,563
273,879
129,768
31,958
60,850

1,701,100
23,923
192,119
56,774
10,797
62,310

NON-ENERGY TOTAL

1,793,559

2,052,180

TOTAL

24,925,375

26,795,740

Preliminary Estimates -- January 2007

(Revision May 2007)

Estimating Greenhouse Gas Emissions,
Second Edition, U.S. Environmental
Protection Agency (USEPA) Office of
Policy, Planning, and Evaluation, 1995,
except as discussed below.

2. Due to differences compared to
the Mainland in Hawaii's oil
transportation, refining, and storage
systems, and in its utility gas
production, storage, transmission,
and distribution system, industry-
calculated emissions estimates were
used for 1990. This value was
extrapolated forward using data on
total oil imports and utility gas sales,
the key variables upon which the
estimates were based.

3. The values reported for 1990 in
DBEDT's initial Inventory of Hawaii
Greenhouse Gas Emissions, Estimates
for 1990, published in 1997, were
recalculated using updated data and
new conversion factors to calculate
global warming potential. In late
1997, the factor used to convert tons
of methane (CH4) to tons of Carbon
Dioxide-Equivalent (CO2E) was
changed from 22 to 21 and the
conversion factor for Nitrous Oxide
(N20) to tons of CO2E was increased
from 270 to 310 on the basis of
findings of the Intergovernmental
Panel on Climate Change and the use
of the new factors was accepted by
the USEPA.




Energy Sector Remains LLargest GHG
Emission: Source — Slight Improvement

1990

Residential
Commercial
Industrial

Electric
Utilities (and
IPPs)

International
Aviation and
Marine

Domestic
Aviation
and Marine

Ground
Transporta-
tion

Energy — 92.8%

2005

Residential
Commercial
Industrial

International
Aviation and

Marine )
Electric

Utilities (and
IPPs)

Domestic
Aviation
and Marine

Ground
Transporta-
tion

Energy — 92.3%




Preliminary Update of 1990 Inventory and 2005 Estimate:
Other Limitations & Improvement Needs

Acquisition of mew dataineeded to enhance
ACCcUracy.

Data improvement needs:
= Diesell fuell use.
Marine fuel uses
Military, fuel use in Hawalii
Fertilizer use.
[land usejchanges.

Data tramsparency.

Meeting Regulatory Challenges:
EPA-Hawali Partnership

On February 12, 2007, Hawaii joined EPA's Clean Energy-
Environment State; Partnership:

Includes, 14 other states.

EPA' provides) partner states with) comprehensive technical assistance
in planning, pelicy, technical, analytical and infermation FESOUICES:

Alsoiwerks te establishilinkages torother federall programs that
SUpporit: clean energy-envireonment strategies.

Reduction| of: GHGIemissions is, one of Hawaii’s key: areas:

s In late May: 2007, EPA expertsiadvised that EPA’S state emissions
Inventory, estimation moedelsinot intended! for regulatony purposes —
emissions baseline targetssetting.

=, DBEDT and DOHIworking with' EPA experts tol developimprovements
to Hawaii’simodels, as resources permit.




Additional Information Sources

Hawaii Greenhouse Gas Inventory, Estimates for
1990 (1997)*

Hawaii Climate Change Action Plan (1998)

Hawaii' Energy: Strategy 2000 (2000)

Intergovernmentall Panel for Climate Change

ULS. Environmentall Protection Agency: Climate
Change Web Site

*Note: Electronicfile to bel re-posted on DBEDT website — expected download availability date: June 15, 2007)

Hawaii's Greenhouse Gas
Emissions Inventory

Presentation by Invitation of:

Hawaiian Electric Company: (HECO)
Integrated Resource Planning (IRP)
Advisory Group Technical Session

I Climate Change/Global Warming
State Capitol Auditorium
] June 8, 2007






