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September 27, 2016

Ms. Catherine Lopez, P.E.

Manager, Clean Air Branch

State of Hawaii Department of Health
919 Ala Moana Blvd., Suite 203
Honoluilu, HI 96814

Re: Kauai Island Utility Cooperative
CSPs No. 0097-01-C (Port Allen Generating Station) and 0452-01-C
(Kapaia Power Station)
Greenhouse Gas Reduction Plan

Dear Ms. Lopez:

In response to the Department's letter request dated August 25, 2016, we are
providing the attached revised version of the Greenhouse Gas (GHG) Reduction
Plan (Plan) for our Port Allen Generating Station (PAGS) and Kapaia Power
Station (KPS). PAGS and KPS are partnering, as provided under H.AR. 11-
60.1-204, to achieve the GHG emissions reductions required by the regulation.
In addition to the requested Plan revisions, we are also providing the following
comments regarding our Plan.

Baseline Year

In our original June 2015 and revised July 2016 plans, we explained why 2010
was not an appropriate or representative base year for forecasting future
electricity demand for our generating system. We discussed why other baseline
periods were more representative of future demand for generation in view of the
increased penetration of renewable resources and behind-the-meter generation,
which we believe already reflect the shift from fossil fuels to renewable resources
that is being partially driven by the state’s GHG reduction goals. We showed
forecasts of projected generation and resulting emissions through 2030 to
demonstrate why we were concerned that the 2010 baseline would resultin a
GHG emissions cap that we could not comply with beyond 2030. While we can
do as you suggest in your letter and revise our forecasts to reflect reduced future
demand for electricity generation from fossil resources, this will not change the
reality that when our customers flip a light switch or turn on an appliance, the
electricity must be there regardless of whether our permits include a GHG
emissions cap.
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We also note that we provided extensive comments during the Department's
GHG rulemaking process detailing our concerns with the lack of flexibility
afforded by the mass-based emissions cap that was ultimately adopted. We
requested that the rule include the option of an emissions density limit that would
recognize the large reductions in carbon density (in terms of pounds of CO:
equivalent per megawatt-hour of generation) that we have made since 1990 and
continue to make as we incorporate increasing amounts of CO-free generation
into our system. We described a situation in which unforeseen increases in
demand for fossil generation, over which we have no control, could affect our
GHG emissions. For example, electrification of the transportation sector could
dramatically increase the demand for electricity and require increased fossil fuel
generation while still reducing overall GHG emissions on the island, while a fixed
GHG emissions cap provides no way of accommodating such a situation.

Nevertheless, we have revised our Plan to reflect the required 16% reduction
from the GHG emissions emitted by our facilities in 2010, and we fully intend to
meet the resulting emissions caps that will be incorporated into our Covered
Source Permits. We have also discussed the proposed provisions of Appendix C
to the Plan with your staff and believe the language provided in the attached Plan
reflect the outcome of those discussions. The revised Plan is included as
Attachment A.

Although your letter requested a response by September 26, in subsequent email
correspondence your staff indicated that a later submittal date would be
acceptable. We appreciate the opportunity to provide this additional information.
If you have any questions regarding this information, feel free to contact me.

Sincerely,
Rl w. Rl

Brad W. Rockwell, P.E.
Power Supply Manager

Attachment
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Greenhouse Gas Emission Reduction Plan for
Kauai Island Utility Cooperative

1. Introduction

Kauai Island Utility Cooperative {KIUC) is a member-owned electric utility that generates,
transmits, and distributes electricity to residents and businesses on the island of Kauvai. KIUC
serves more than 32,000 customers, generating electricity with hydropower, photovoltaic (PV),
biofuel, biomass, and fossil-fueled generating resources. KIUC owns and operates two liquid
fossil-fueled generating stations (Port Allen Generating Station in Eleele and Kapaia Power
Station in Lihue) and a small hydropower installation, and has several PV solar installations in
operation. KIUC also purchases power from renewable generating resources owned by others.

HAR §11-60.1, Subchapter 11, was adopted by HDOH to meet the requirements of Act 234, the
2007 law establishing the framework to reduce greenhouse gas (GHG) emissions® in Hawaii to
1990 levels by 2020. The regulation requires existing major covered sources with potential GHG
emissions equal to or above 100,000 short tons per year of CO.e? to:

» Establish a facility-wide GHG emissions cap that is at least 16% below actual emissions
during the baseline year, and
e Achieve and maintain GHG emissions below that cap into the future,

Both the Port Allen Generating Station (PAGS) and the Kapaia Power Station (KPS} are existing
major covered sources with potential GHG emissions in excess of 100,000 tons per year of COze
and therefore are subject to the requirements of Hawaii's GHG rules. KIUC has developed this
Greenhouse Gas Emission Reduction Plan (“GHG Reduction Plan”) to meet these requirements.
Under this GHG Reduction Plan, PAGS and KPS will partner to achieve the required GHG
reductions. The Plan, which will become part of the facilities’ Covered Source Permits (CSPs),
does the following:

e Establishes 2010 as the baseline period for establishing KIUC's 2020 GHG emissions cap;

e Establishes individual GHG emissions caps for PAGS and KPS, in metric tons of COze per
year, and demonstrates that the sum of the allowances will be at least 16% below
KIUC's total baseline GHG emission levels; and

s FEstablishes a combined emissions cap for the two facilities that allows either KPS or
PAGS to exceed an individual cap as long as the total combined cap is not exceeded.

2. Emissions During the Baseline Period
The facility-wide GHG cap is calculated from the facility total baseline emissions. In accordance

with §11-60.1-204(c), “Calendar year 2010 shall be used as the baseline year, unless the owner
or operator can provide records for the director’s approval demonstrating another year or an

1 Greenhouse gases emitted by KIUC are carbon dioxide (CO2), methane {CHa), and nitrous oxide (N:0).
2 0,e, or carbon dioxide equivalent, means the amount of O, that would have the equivalent global warming
impact. Individual GHGs are weighted by their global warming potential (GWP) and summed to calculate COze.



average of other years to be more representative or normal operations.” KIUC has used 2010 as
the baseline year for this Plan.

2.2. GHG Emissions During the Baseline Period

GHG emissions from PAGS and KPS during the 2010 baseline period were calculated following
the procedures of 40 CFR Part 98, the Greenhouse Gas Reporting Rule. Calculated emissions of
the individual GHGs were converted to a CO;-equivalent (CO:ze) basis using global warming
potentials from Intergovernmental Pane! on Climate Change (IPCC), Fourth Assessment Report
(AR4), 2007. GHG emissions during the baseline period were 302,484 metric tons of COze.
Baseline year emissions from each facility are summarized in Table 1. Details of the calculations
are provided in Attachment A.

Table 1
KIUC GHG Emissions During the 2010 Baseline Period
2010 Fuel Use, Emissions
MMBtu C02e, MT CO2e, tons
PAGS Subtotal 1,988,972 147,602 162,702
KPS Subtotal 1,857,463 126,810 139,783
KIUC Total 3,846,435 274,412 302,484

2.3. 2020 GHG Emission Cap for KIUC
In accordance with §11-60.1-204(c), the facility-wide cap is calculated as follows:
Facility-wide cap (tpy CO¢) =

(1-0.16) x [Facility Total Baseline Emissions (tpy CO;e) — Facility Baseline Biogenic CO;
Emissions [tpy COze)]

Since Facility Baseline Biogenic CO; Emissions are zero for KIUC, the calculation becomes

Facility-wide cap (tpy COze)
= (1-0.16} x Facility Total Baseline Emissions (tpy COze)
=0.84 * 274,412 MT COze
= 230,506 MT COze

Therefore, the combined 2020 GHG emissions cap for KIUC's Port Allen and Kapaia facilities is
230,506 metric tons of COze.



3. Individual Facility Allowances

KIUC uses system-wide load and generation planning forecasts to forecast system demand well
into the future to ensure that adequate resources are available to meet demand at all times.
KIUC's planning forecasts have been used to forecast GHG emissions from PAGS and KPS
through 2020. The GHG emissions forecasts are shown graphically in Figure 1, with supporting
data shown in Attachment B. Based on these forecasts, the individual facility caps have been
allocated as shown below.

s Kapaia Power Station: 136,000 metric tons per year of CO,e

¢ Port Allen Generating Station: 94,506 metric tons per year of COze

e Total, Kapaia Power Station and Port Allen Generating Station: 136,000 metric tons +
94,506 metric tons = 230,506 metric tons CO;e

Therefore, the sum of the individual caps does not exceed the facility-wide cap shown in
Section 2 above.

4. Proposed Control Strategy
4.1 Control Measures

KIUC's system-wide forecasts are based on the implementation of various strategies that will
allow a portion of the increased demand to be met with non-fossil fuel-fired resources. KIUC's
alternative generating resources include the following:

Commercial and residential photovoltaic solar installations (rooftop PV);
Utility-scale solar {KIUC-owned and third-party);

Biomass; and

Hydropower.

KIUC also implements a demand-side management {DSM} program that encourages electric
customers to reduce electricity use through installation of more efficient light bulbs, solar water
heaters, etc.

4.2 Control Effectiveness and Implementation Schedule

The GHG emissions forecasts in Figure 1 show that with the integration of renewable resources
into KIUC's generating portfolio, GHG emissions from KIUC's fossil-fired generators will be
reduced significantly in the next few years despite the projected increases in system-wide
demand, and are expected to be below the 2020 cap by 2016.



Figure 1

KIUC Greenhouse Gas Emissions Forecast through CY2020
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The projected system generation forecast in Figure 2 shows that annual GHG emissions from the
KPS gas turbine are expected to remain relatively constant throughout the forecast period as the
gas turbine remains essentially base loaded regardless of the increases in generation provided
by renewable resources. Conversely, between 2016 and 2018, much of the generation from the
generating units at PAGS is expected to continue to be displaced by renewable resources.
However, these generation forecasts, and consequently the GHG emissions projections, are very
sensitive to available resources. A loss of a single small renewable project would put our
compliance with the emissions cap in jeopardy by requiring additional generation at PAGS
beyond what was anticipated in allocating the emissions caps between the power plants. An
extended outage of the KPS gas turbine would require increased generation, and therefore
higher GHG emissions, at PAGS although generation and emissions at KPS would be lower.
Conversely, the loss of one or more of the SWD units at Port Allen for an extended period of
time could result in the need to operate the KPS gas turbine more than currently anticipated.




Figure 2

KIUC Projected System Generation by Resource
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Note also that these projections are based on assumptions regarding island-wide demand for
electricity through 2020 (which include the implementation of additional demand-side
management programs) and the availability of hydroelectric generation. Unusually hot, dry
weather could increase demand and reduce the availability of hydropower, resulting in higher
GHG emissions, while unusually cool, wet weather would have the opposite effect. Widespread
adoption of electric vehicles would reduce GHG emissions from the motor vehicle fleet but
could also increase electricity demand above projected levels. All of these are factors over
which KIUC has no control.

Because these types of uncontrollable and unpredictable external factors can have such a
significant impact on GHG emissions at the individual plants, we are proposing to include as part
of the GHG Reduction Plan the flexibility to use a portion of the GHG emissions cap allocated to
KPS at PAGS, or vice versa, without requiring a CSP amendment. The total cap for the two
facilities would be unaffected, so total combined emissions from the facilities would still be
required to remain below the cap. This proposed approach preserves the environmental
benefits of the facility-wide caps and minimizes the burden on Clean Air Branch staff while
ensuring that KIUC can continue to provide an adequate supply of electricity to its customers
and maximizing the utility’s use of local, sustainable sources of energy. Proposed conditions
implementing the cap are provided in Attachment C.



4.3 Expected GHG Emissions Reductions

Overall expected GHG CO:e emissions reductions based on the projections in Section 3 are
summarized in Table 2 below.

Table 2
KIUC GHG Emissions Reductions From the Baseline Year
CO.e , metric tons
Baseline (2010) 274,412
Projected Future {2019)* 230,506
Expected Reductions 43,906
Note:

a. Because compliance with the emissions cap will be determined as of January 1, 2020 (HAR 11-60.1-204(j)),
actual GHG emissions in CY2019 must comply with the cap.

5. Monitoring, Recordkeeping and Reporting

Under the existing GHG Monitoring Plan required under 40 CFR Part 98, KIUC currently monitors
fuel use in the PAGS and KPS generating units and auxiliary equipment, and maintains all records
needed to calculate and report GHG emissions through the federal e-GGRT program, in
accordance with the requirements of 40 CFR Part 98, Subpart C. KIUC is required to report GHG
emissions annually through e-GGRT and to HDOH for fee assessment purposes. While no
additional monitoring, recordkeeping, or reporting requirements are necessary to ensure
compliance with the proposed emissions cap, we are proposing to include calculated GHG
emissions in each facility’s semi-annual monitoring report. Proposed monitoring and reporting
conditions are also included in Attachment C.




Attachment A
Calculation of Emissions for the Baseline Period



Default Emission Factors (Tables C-1 and C-2 to Subpart C of Part 98)

Default Emission Factors, kg /mmBtu
Fuel Type Co2 CH4 N20
Distillate #2 73.96 3.0E-03 6.0£-04
Used Oil 74.00 3.0E-03 6.0£-04
Naphtha (<401 deg F) 68.02 3.0E-03 6.0E-04
lco2e gwp | 1 | 25 | 298

KIUC Caiculated GHG Emissions

2010 Fuel Use,
Unit Fuel MMBtu/yr
Port Allen Generating Station
GT1 Diesel 70,500
GT2 Diesel 71,662
D1/D2 Diesel 34,977
D3/D4/D5 Diesel 136,343
SWDs Diesel 1,503,728
S-1 Diesel 112,255
5-1 Used ol 57,366
BS GT1 Diesel 1,115
BS GT2 Diesel 1,027
Facility Total 1,988,972
CO2e, MT 147,602
CO2e, tons 162,702
Kapaia Power Station
CT Naphtha 1,856,906
CT Diesel 544
BS Gen Diesel i3
Facility Total 1,857,463
CO2e, MT 126,810
CO2e, tons 139,783
KIUC Total

Fuel Use, MMBtu 3,846,435
CO2e, MT 274,412
CO2e, tons 302,484

A-1



Attachment B
KIUC Generation and GHG Emissions Forecasts through 2020
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Attachment C
Proposed CSP Conditions for GHG Emissions Caps



For Port Allen Generating Station, Covered Source Permit (CSP) No. 0097-01-C

Section A. Operational and Emission Limitations
1. COze Emissions Limnits
a. For purposes of the COze emissions limits in Attachment 1l, Condition No. A.1:
i. COze emissions shall have the same meaning as that specified in HAR §11-60.1-1;

ii. The emissions limits are based on the following COze emissions caps:

Facility IPermIt No. Applicable CO,e
Emission Cap
{metric tons per year)
Port Allen Generating Station CSP No. 0097-01-C 94,506
Kapaia Power Station CSP No. 0452-01-C 136,000
Combined Emissions Cap nfa 230,506

iii. In accordance with HAR §11-60.1-204{d}{B)(6)(8), biogenic CO;e emissions are not
included when determining compliance with the emissions limits; and

iv. The permittee shall be in compliance with the emissions limits by the end of 2019
and each calendar year thereafter.

b. The Port Allen Generating Station shall not emit or cause to be emitted carbon dioxide
equivalent {CO.e} emissions in excess of 94,506 metric tons per calendar year, except as
specified in Attachment |l, Special Condition No. 1.d.

c. The Port Allen Generating Station combined with the Kapaia Power Station shall not
emit or cause to be emitted total combined CO.e emissions in excess of 230,506 metric
tons per calendar year.

d. The permittee may exceed the emissions limit specified in Attachment |1, Special
Condition No. A.1.b, if the emissions limit specified in Attachment Il, Condition No. A.1.c
is met.

e. For incidences when the emissions limit in Attachment |, Condition No. A.1.c is
exceeded during any calendar year, excess COze emissions shall be allocated according
to the following equation for compliance purposes:

Xr=Ac—Cc

If Xp > 0 and X7 > 0, Attachment li, Condition No. A.1.c is exceeded, the excess COze
emissions shall be allocated as follows:

(Ap=Cp) (Ax—Ck)
- e x = —————
A [Zapci(ﬁt-fi) LRSSy [EA‘:-C;(M'CO

where
Xp = Excess CO,e emissions from Port Allen Generating Station for the calendar year
Xk = Excess CO,e emissions from Kapaia Power Station for the calendar year

X = Total excess CO;e emissions for the calendar year
C-1



Ae = Actual CO,e emissions from Port Allen Generating Station for the calendar year
Ax = Actual CO,e emissions from Kapaia Power Station for the calendar year
Ac = Actual total COze emissions for the calendar year = Ap + Ax

Cp = CO,e emissions cap for Port Allen Generating Station from Special Condition No.
A.lb

Cx = COze emissions cap for Kapaia Power Station from Special Condition No. A.1.a.ii

C¢ = Combined COze emissions cap from Special Condition No. A.1.c

Section B. Monitoring and Reporting for Permit Emissions Limit

1. The permittee shall submit semi-annually written reports to the Department of Health for
monitoring purposes. The reports shall be submitted within sixty (60) days after the end of
each semi-annual calendar period {January 1 to June 30 and July 1 to December 31) and shall
include the following:

a. The fuel consumption (in millions of British thermal units, BTU) for each unit for the
semi-annual calendar period;

b. The total COze emissions for the facility during the semi-annual calendar period and
during the calendar year to date, in metric tons, calculated in accordance with the
procedures of 40 CFR Part 98, Subpart C;

c. The total combined CO.e emissions for both generating facilities owned and operated
by KIUC and covered by CSP No. 0097-01-C and 0452-01-C during the semi-annual
calendar period and during the calendar year to date, in metric tons; and

d. Any deviation from the CO.e emissions limits in Attachment I, Special Condition A.1
shall be clearly identified, in accordance with the procedure in Attachment ll, Condition
No. A.l.e.



For Kapaia Power Station, Covered Source Permit {C5P) No. 452-01-C

Section A. Operational and Emission Limitations
1. CO,e Emissions Limits
a. For purposes of the COze emissions limits in Attachment 1), Condition No. A.1:
i. COse emissions shall have the same meaning as that specified in HAR §11-60.1-1;

ii. The emissions limits are based on the following CO.e emissions caps:

Facility Permit No. Applicable COze
Emission Cap
{metric tons per year)

Port Allen Generating Station CSP No. 0097-01-C 94,506
Kapaia Power Station CSP No. 0452-01-C 136,000
Combined Emissions Cap n/a 230,506

iii. In accordance with HAR §11-60.1-204(d){B}{6}{8), biogenic CO.e emissions are not
included when determining compliance with the emissions limits; and

iv. The permittee shall be in compliance with the emissions limits by the end of 2019
and each calendar year thereafter.

b. The Kapaia Power Station shall not emit or cause to be emitted carbon dioxide
equivalent (COze) emissions in excess of 136,000 metric tons per calendar year, except
as specified in Attachment I, Special Condition No. 1.d.

¢. The Kapaia Power Station combined with the Port Allen Generating Station shall not

emit or cause to be emitted total combined COze emissions in excess of 230,506 metric
tons per calendar year.

d. The permittee may exceed the emissions limit specified in Attachment |1, Special

Condition No. A.1.b, if the emissions limit specified in Attachment I, Condition No. A.1.c
is met.

e. For incidences when the emissions limit in Attachment Il, Condition No. A.1.cis
exceeded during any calendar year, excess COze emissions shall be allocated according
to the following equation for compliance purposes:

Xr=Ac—-Cc

If Xp > 0 and Xy > 0, Attachment Il, Condition No. A.1.c is exceeded, the excess COe
emissions shall be allocated as follows:

(Ap=Cp) {Ax=Cx)
= Xy |——2ER Ky = N |——2KTCH)
Xe = Xr |5 eacn) 2N Xe=Xr [Eapc{(ﬁf"cﬂ]

where
Xp = Excess CO,e emissions from Port Allen Generating Station for the calendar year
Xk = Excess COe emissions from Kapaia Power Station for the calendar year

Xr = Total excess CO;e emissions for the calendar year

C-3




Ap = Actual COze emissions from Port Allen Generating Station for the calendar year
A = Actual COze emissions from Kapaia Power Station for the calendar year
Ac = Actual total COze emissions for the calendar year = Ap + Ax

C» = COze emissions cap for Port Allen Generating Station from Special Condition No.
Alb

Cx = COze emissions cap for Kapaia Power Station from Special Condition No. A.1.a.ii

Cc = Combined CO,e emissions cap from Special Condition No. A.1.c

Section B. Monitoring and Reporting for Permit Emissions Limit

1. The permittee shall submit semi-annually written reports to the Department of Health for
monitoring purposes. The reports shall be submitted within sixty (60) days after the end of
each semi-annual calendar period {January 1 to June 30 and July 1 to December 31) and shall
include the following:

a. The fuel consumption (in millions of British thermal units, BTU) for each unit for the
semi-annual calendar period;

b. The total COze emissions for the facility during the semi-annual calendar period and
during the calendar year to date, in metric tons, calculated in accordance with the
procedures of 40 CFR Part 98, Subpart C; and

c. The total combined COze emissions for both generating facilities owned and operated
by KIUC and covered by CSP No. 0097-01-C and 0452-01-C during the semi-annual
calendar period and during the calendar year to date, in metric tons.

d. Any deviation from the CO;e emissions limits in Attachment 1, Special Condition A.1
shall be clearly identified, in accordance with the procedure in Attachment Il, Condition
No. A.l.e.



