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Abbreviations/Acronyms

AAC Alaska Administrative Code
AAAQS ..o, Alaska Ambient Air Quality Standards
Department.................... Alaska Department of Environmental Conservation
BACT ..ot Best Available Control Technology
CFB..oiiiiiiiiin Circulating Fluidized Bed
CFR. oo, Code of Federal Regulations
Cyclones................... Mechanical Separators
DFP....cooiiiiii, Diesel Particulate Filter
DLN..cooiiiiiiiiieees Dry Low NOx
DOC...cocvviiiiiiin, Diesel Oxidation Catalyst
EPA ..o Environmental Protection Agency
ESP..o, Electrostatic Precipitator
EU oo Emission Unit
FITR.......oooi Fuel Injection Timing Retard
GCPs..oveeiiiiee Good Combustion Practices
HAP ..o Hazardous Air Pollutant
ITR....ooii Ignition Timing Retard
LEA. ... Low Excess Air
INB. ..o Low NOx Burners
MR&RS ....oooveieiiinne Monitoring, Recording, and Reporting
NESHAPS .....cccocvine National Emission Standards for Hazardous Air Pollutants
NSCR....coviiiiiienn, Non-Selective Catalytic Reduction
NSPS e, New Source Performance Standards
() 2V D Owner Requested Limit
PSD...ooiii Prevention of Significant Deterioration
PTE. ..o Potential to Emit
RICE, ICE ..................... Reciprocating Internal Combustion Engine, Internal Combustion Engine
SCR v, Selective Catalytic Reduction
N U S Alaska State Implementation Plan
SNCR.....cvviiiieiiens Selective Non-Catalytic Reduction
ULSD it Ultra Low Sulfur Diesel

Units and Measures
gal/hr...cooeiiieiiiiiee, gallons per hour
g/kWh ..o, grams per kilowatt hour
g/hp-hr.....ccccovvvnnnnn, grams per horsepower hour
hr/day.....cccceeeevcerien, hours per day
1177 S hours per year
11 horsepower
Ib/hr .o pounds per hour
Ib/MMBHtu..........ccc...... pounds per million British thermal units
1b/1000 gal..................... pounds per 1,000 gallons
KW o kilowatts
MMBtu/hr.....ccceeeenee million British thermal units per hour
MMsct/hr......ooeveeeeneee million standard cubic feet per hour
01010 parts per million by volume
EPY ettt tons per year

Pollutants
CO et Carbon Monoxide
HAP ..o, Hazardous Air Pollutant
A0 G Oxides of Nitrogen
SOz v, Sulfur Dioxide
PMas.iiiiiiieieien, Particulate Matter with an acrodynamic diameter not exceeding 2.5 microns
PMig ciiieieeieieee, Particulate Matter with an aerodynamic diameter not exceeding 10 microns

il
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1. INTRODUCTION

The North Pole Power Plant (North Pole) is an electric generating facility that combusts distillate
fuel in combustion turbines to provide power to the Golden Valley Electric Association (GVEA)
grid. The power plant contains two fuel oil-fired simple cycle gas combustion turbines, two fuel
oil-fired combined cycle gas combustion turbines, one fuel oil-fired emergency generator, and
two propane fired boilers.

In a letter dated April 24, 2015, the Alaska Department of Environmental Conservation
(Department) requested the stationary sources expected to be major stationary sources in the
particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers
(PM25) serious nonattainment area perform a voluntary Best Available Control Technology
(BACT) review in support of the state agency’s required SIP submittal once the nonattainment
area is re-classified as a Serious PMb> s nonattainment area. The designation of the area as
“Serious” with regard to nonattainment of the 2006 24-hour PM> s ambient air quality standards
was published in Federal Register Vol. 82, No. 89, May 10, 2017, pages 21703-21706, with an
effective date of June 9, 2017. !

The initial BACT Determination for North Pole was included in Part 4 of Appendix
II1.D.7.07 Control Strategies Chapter, in the State Air Quality Control Plan adopted on
November 19, 2019, with amendments adopted on November 18, 2020, as part of a
complete SIP package.2 The EPA’s Air Plan Partial Approval and Partial Disapproval; AK,
Fairbanks North Star Borough; 2006 24-hour PM>.5 Serious Area and 189(d) Plan? published
in the Federal Register on December 5, 2023 (88 Fed. Reg. 84659) disapproved of Alaska’s
initial BACT determinations for PM2.s and SOz controls. This BACT addendum addresses
the EPA’s disapproval of the significant emission units (EUs) listed in the North Pole Power
Plant’s operating permit AQ0110TVP04 Rev. 1. The BACT addendum also accounts for
EPA’s comments listed in Memorandum dated August 24, 2022 from Zach Hedgpeth,
LSASD to Matthew Jentgen, ARD.* This BACT addendum provides the Department’s
review of the BACT analysis for PM2.s, and the BACT analysis for sulfur dioxide (SO2)
emissions, which is a precursor pollutant that can form PM2s in the atmosphere post
combustion. Note that the section for oxides of nitrogen (NOXx), which is also a precursor
pollutant that can form PMaz.s in the atmosphere post combustion, has been removed from
this addendum because the EPA has approved? of the Department’s comprehensive NOx
precursor demonstration under 40 C.F.R. 51.1006(a)(1) and 51.1010(a)(2)(ii).

! Federal Register, Vol. 82, No. 89, Wednesday May 10, 2017
(https://dec.alaska.gov/air/anpms/comm/docs/2017-09391-CFR.pdf )

2 Background and detailed information regarding Fairbanks PM; s State Implementation Plan (SIP) can be found at
http://dec.alaska.gov/air/anpms/communities/fbks-pm2-5-serious-sip/.

3 The EPA’s Air Plan Partial Approval and Partial Disapproval; AK, Fairbanks North Star Borough; 2006 24-hour
PM, 5 Serious Area and 189(d) Plan can be found at https://www.regulations.gov/document/EPA-R10-OAR-2022-
0115-0426.

4 Document 000007_EPA Technical Support Document — GVEA BACT TSD v20220824:
https://www.regulations.gov/document/EPA-R10-OAR-2022-0115-0214.
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The following sections review GVEA’s BACT analysis provided for the North Pole Power Plant
for technical accuracy and adherence to accepted engineering cost estimation practices.

2.

BACT EVALUATION

A BACT analysis is an evaluation of all available control options for equipment emitting the
triggered pollutants and a process for selecting the best option based on feasibility, economics,
energy, and other impacts. 40 CFR 52.21(b)(12) defines BACT as a site-specific determination
on a case-by-case basis. The Department’s goal is to: identify BACT for the permanent emission
units (EUs) at the GVEA North Pole Power Plant that emit PM» s and SO, establish emission
limits which represent BACT, and assess the level of monitoring, recordkeeping, and reporting
(MR&R) necessary to ensure GVEA applies BACT for the EUs. The Department based the
BACT review on the five-step top-down approach set forth in Federal Register Volume 61,
Number 142, July 23, 1996 (Environmental Protection Agency). Table A presents the EUs
subject to BACT review.

Table A: Emission Units Subject to BACT Review

EU | EU Name Description of EU Rating/Size InstIa;:‘l:l:mn
1 GT1 GE Frame 7, Series 7001, Fuel Oil-Fired Model BR 672 MMBtu/hr 1976
Regenerative Simple Cycle Gas Turbine (60.5 MW)
5 GT#2 GE Frame 7, Series 7001, Fuel Oil-Fired Model BR 672 MMBtu/hr 1977
Regenerative Simple Cycle Gas Turbine (60.5 MW)
. . 455 MMBtu/hr
GE LM6000PC Combined .Cycle Gas Turb{nf;, Fgel (Higher Heating Value)
5 GT#3 0-GT (naphtha/LSR fuel) Fired (with water injection 2005
for NOx control and CO oxidation catalyst) 43 MW
(nominal)
. . 455 MMBtu/hr
GE LM6000PC Combined .Cycle Gas Turb{ng, Fgel (Higher Heating Value)
6 GT#4 0-GT (naphtha/LSR fuel) Fired (with water injection Est. 2015
for NOx control and CO oxidation catalyst) 43 MW
(nominal)
7 | Emergency IC Engine, Fuel-Oil Fired 400 kW 2005
Generator
11 Prop}ggﬁ—el;“lred Bryan Steam RV500 Heater, Gas Fuel-Fired 5.0 MMBtu/hr 2005
12 Prop}ggﬁ—el;“lred Bryan Steam RV500 Heater, Gas Fuel-Fired 5.0 MMBtu/hr 2005

GVEA did not include BACT analyses for EUs 3 and 4. These emission units are fuel storage
tanks and do not have NOx, PM 5, or SO, emissions.

Five-Step BACT Determinations
The following sections explain the steps used to determine BACT for PMz 5 and SO- for the
applicable equipment.

Appendix [I1.D.7.7-1128
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Step 1 Identify All Potentially Available Control Technologies

The Department identifies all available control technologies for the EUs and the pollutant under
consideration. This includes technologies used throughout the world or emission reductions
through the application of available control techniques, changes in process design, and/or
operational limitations. To assist in identifying available controls, the Department reviews
available controls listed on the Reasonably Available Control Technology (RACT), BACT, and
Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC). The RBLC is an EPA
database where permitting agencies nationwide post imposed BACT for PSD sources. It is
usually the first stop for BACT research. In addition to the RBLC search, the Department used
several search engines to look for emerging and tried technologies used to control PM» s and SO»
emissions from equipment similar to those listed in Table A.

Step 2 Eliminate Technically Infeasible Control Technologies

The Department evaluates the technical feasibility of each control option based on source
specific factors in relation to each EU subject to BACT. Based on sound documentation and
demonstration, the Department eliminates control technologies deemed technically infeasible due
to physical, chemical, and engineering difficulties.

Step 3 Rank the Remaining Control Technologies by Control Effectiveness
The Department ranks the remaining control technologies in order of control effectiveness with
the most effective at the top.

Step 4 Evaluate the Most Effective Controls and Document the Results as Necessary

The Department reviews the detailed information in the BACT analysis about the control
efficiency, emission rate, emission reduction, cost, environmental, and energy impacts for each
option to decide the final level of control. The analysis must present an objective evaluation of
both the beneficial and adverse energy, environmental, and economic impacts. A proposal to use
the most effective option does not need to provide the detailed information for the less effective
options. If cost is not an issue, a cost analysis is not required. Cost effectiveness for a control
option is defined as the total net annualized cost of control divided by the tons of pollutant
removed per year. Annualized cost includes annualized equipment purchase, erection, electrical,
piping, insulation, painting, site preparation, buildings, supervision, transportation, operation,
maintenance, replacement parts, overhead, raw materials, utilities, engineering, start-up costs,
financing costs, and other contingencies related to the control option. Sections 4 and 5 present
the Department’s BACT Determinations for PMz s and SOx.

Step 5 Select BACT

The Department selects the most effective control option not eliminated in Step 4 as BACT for
the pollutant and EU under review. The Department lists the final BACT requirements
determined for each EU in this step. A project may achieve emission reductions through the
application of available technologies, changes in process design, and/or operational limitations.
The Department reviewed GVEA’s BACT analysis and made BACT determinations for PM» 5
and SO, for the North Pole Power Plant. These BACT determinations are based on the
information submitted by GVEA in their analysis, information from vendors, suppliers, sub-
contractors, RBLC, and an exhaustive internet search.

Page 3 of 28
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3. BACT DETERMINATION FOR NOx

As discussed in the Section 1 Introduction, this BACT addendum has removed the
previous NOx BACT determinations included in the State Air Quality Control Plan
adopted on November 19, 2019, with amendments adopted on November 18, 2020,2
because the optional comprehensive precursor demonstration (as allowed under 40
C.F.R. 51.1006(1) and 51.1010(a)(2)(ii)) for the precursor gas NOx for point sources
illustrates that NOx controls are not needed. The Department submitted with the Serious
SIP a final comprehensive precursor demonstration as justification not to require post
emission controls for NOx. Please see the precursor demonstration for NOx in the
Serious SIP Modeling Chapter I111.D.7.8.2 The PM2.s NAAQS Final SIP Requirements
Rule states if the state determines through a precursor demonstration that controls for a
precursor gas are not needed for attaining the standard, then the controls identified as
BACT/BACM or Most Stringent Measure for the precursor gas are not required to be
implemented.> The Department’s NOx precursor demonstration was approved in EPA’s
Air Plan Partial Approval and Partial Disapproval; AK, Fairbanks North Star Borough;
2006 24-hour PMs Serious Area and 189(d) Plan’ published in the Federal Register on
December S, 2023 (88 Fed. Reg. 84659).

4. BACT DETERMINATION FOR PM:s

The Department based its PM2 5 assessment on BACT determinations found in the RBLC,
internet research, and BACT analyses submitted to the Department by GVEA for the North Pole
Power Plant and Zehnder Facility, Aurora for the Chena Power Plant, US Army for Fort
Wainwright, and UAF for the Combined Heat and Power Plant.

4.1 PM:25 BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines (EUs 1 and 2)

Possible PM; 5 emission control technologies for the fuel oil-fired simple cycle gas turbines were
obtained from the RBLC. The RBLC was searched for all determinations in the last 10 years
under the process code 15.110 Simple Cycle Gas Turbines (rated at 25 MW or more) The search
results for simple cycle gas turbines are summarized in Table 4-1.

Table 4-1. RBLC Summary of PM2.5 Control for Simple Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Good Combustion Practices 25 0.0038 — 0.0076  Ib/MMBtu
Clean Fuels 12 5-14 1Ib/hr
RBLC Review

A review of similar units in the RBLC indicates restrictions on fuel sulfur contents and good
combustion practices are the principle PM control technologies installed on simple cycle gas
turbines. The lowest PM> s emission rate listed in the RBLC is 0.0038 Ib/MMBtu.

Step 1 - Identification of PM2.5 Control Technology for the Simple Cycle Gas Turbines
From research, the Department identified the following technologies as available for control of
PMb s emissions from fuel oil-fired simple cycle gas turbines:

> https://www.gpo.gov/fdsys/pkg/FR-2016-08-24/pdf/2016-18768.pdf
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(a) Low Sulfur Fuel
Low sulfur fuel has been known to reduce particulate matter emissions. PM» s emission
rates for low sulfur fuel are not available and therefore a BACT emissions rate cannot be
set for low sulfur fuel. The Department does not consider low sulfur fuel a technically
feasible control technology for the fuel oil-fired simple cycle gas turbines.

(b) Low Ash Fuel
Residual fuels and crude oil are known to contain ash forming components, while refined
fuels are low ash. Fuels containing ash can cause excessive wear to equipment and foul
combustion components. EUs 1 and 2 are fired exclusively on distillate fuel which is a
form of refined fuel, and potential PM> s emissions are based on emission factors for
distillate fuel. The Department considers low ash fuel a technically feasible control
technology for the fuel oil-fired simple cycle gas turbines.

(c) Limited Operation
Limiting the operation of emission units reduces the potential to emit for those units. Due
to EUs 1 and 2 currently operating under limits, the Department considers limited
operation as a technically feasible control technology for the fuel oil-fired simple cycle
gas turbines.

(d) Good Combustion Practices (GCPs)
GCPs typically include the following elements:

Sufficient residence time to complete combustion;

Providing and maintaining proper air/fuel ratio;

High temperatures and low oxygen levels in the primary combustion zone;
High enough overall excess oxygen levels to complete combustion and
maximize thermal efficiency.

R

Combustion efficiency is dependent on the gas residence time, the combustion
temperature, and the amount of mixing in the combustion zone. GCPs are
accomplished primarily through combustion chamber design as it relates to
residence time, combustion temperature, air-to-fuel mixing, and excess oxygen
levels. Proper management of the combustion process will result in a reduction of
PM:.s emissions. The Department considers GCPs a technically feasible control
technology for the fuel oil-fired simple cycle gas turbines.

Step 2 - Eliminate Technically Infeasible PM2.s Technologies for the Simple Cycle Gas Turbines
As explained in Step 1 of Section 4.1, the Department does not consider low sulfur fuel as a
technically feasible technology to control PMz 5 emissions from the fuel oil-fired simple cycle

gas turbines.

Step 3 - Rank the Remaining PMz.s Control Technologies for the Simple Cycle Gas Turbines
The following control technologies have been identified and ranked by efficiency for the control
of PM> s emissions from the fuel oil-fired simple cycle gas turbines:

Page 5 of 28
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(d) Good Combustion Practices  (Less than 40% Control)
(b) Low Ash Fuel (0% Control)
(¢) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA proposes the following as BACT for PM; s emissions from the fuel oil-fired simple cycle
gas turbines:

(a) PM2s emissions from EUs 1 and 2 shall not exceed 0.012 Ib/MMBtu over a 4-hour
averaging period; and

(b) Maintain good combustion practices.

Step 5 - Selection of PM2.s BACT for the Simple Cycle Gas Turbines
The Department’s finding is that BACT for PM, 5 emissions from the fuel oil-fired simple cycle
gas turbine is as follows:

(a) PM2.5 emissions from EU 1 shall be limited by complying with the combined annual
NOx limit for EUs 1, 5, and 6, listed in Condition 16.1a, and the MR&R listed in
Conditions 16.1 through 16.4 of Construction Permit AQ0110CPT01 Rev. 1;

(b) PM:.5s emissions from EU 2 shall be limited by complying with the 7,992 hour NOx
limit listed in Condition 16.1 of Construction Permit AQ0110CPT01 Rev. 1 and the
MR&R listed in Conditions 19.1 through 19.4 of Operating Permit AQ0110TVP04:

(c) PM2s emissions from EUs 1 and 2 shall be controlled by combusting only low ash fuel,

(d) Maintain good combustion practices at all times of operation by following the
manufacturer’s operation and maintenance procedures;

(e) PM2s emissions from EUs 1 & 2 shall not exceed 0.012 1b/MMBtu® over a 3-hour
averaging period; and

(f) Initial compliance with the proposed PM: s emission limit will be demonstrated by
conducting a performance test to obtain an emission rate.

Table 4-2 lists the proposed PM2s BACT determination for this facility along with those for
other fuel oil-fired simple cycle gas turbines located in the Serious PM; 5 nonattainment area.

Table 4-2. Comparison of PM2.5s BACT for Simple Cycle Gas Turbines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
GVEA — |Two Fuel Oil-Fired Simple 0.012 Ib/MMBtu® . .
North Pole Cycle Gas Turbines 1,344 MMBtw/hr (3-hour averaging period) Good Combustion Practices
GVEA — |Two Fuel Oil-Fired Simple 0.012 Ib/MMBtu® . .
Zehnder Cycle Gas Turbines 336 MMBtu/hr (3-hour averaging period) Good Combustion Practices

¢ Table 3.1-2a of US EPA’s AP-42 Emission Factors. https://www3.epa.gov/ttnchiel/ap42/ch03/final/c03s01.pdf
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4.2 PMaz.5 BACT for the Combined Cycle Gas Turbines (EUs 5 and 6)

Possible PM; 5 emission control technologies for the fuel oil-fired combined cycle gas turbines
were obtained from the RBLC. The RBLC was searched for all determinations in the last 10
years under the process code 15.210, Liquid Fuel-Fired Combined Cycle Combustion Turbines
(rated at 25 MW or more). The search results for combined cycle gas turbines are summarized in
Table 4-3.

Table 4-3. RBLC Summary for PM2.s5 Control for the Combined Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Good Combustion Practices 9 4-19.35 1Ib/hr
Clean Fuels 12 4.7-60.6 Ib/hr

RBLC Review

A review of similar units in the RBLC indicates good combustion practices and clean fuels are
the principle PM2 5 control technologies installed on fuel oil-fired combined cycle gas turbines.
The lowest NOx emission rate listed in the RBLC is 4 1b/hr.

Step 1 - Identification of PM2.s5 Control Technology for the Combined Cycle Gas Turbines
From research, the Department identified the following technologies as available for control of
PMb s emissions from fuel oil-fired combined cycle gas turbines rated at 25 MW or more:

(a) Low Sulfur Fuel
Low sulfur fuel has been known to reduce particulate matter emissions. The Department
considers low sulfur fuel a technically feasible control technology for the fuel oil-fired
combined cycle gas turbines.

(b) Limited Operation
Limiting the operation of emission units reduces the potential to emit for those units. EUs
5 and 6 currently operate under a combined ORL with EU 1 to restrict the combined NOx
emissions from these three units to no more than 1,600 tons per 12 month rolling period.
The Department considers limited operation a technically feasible control technology for
the fuel oil-fired combined cycle gas turbines.

(¢) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of particulate matter. The Department
considers GCPs a technically feasible control technology for the fuel oil-fired combined
cycle turbines.

Step 2 - Eliminate Technically Infeasible PM2.s Controls for the Combined Cycle Gas Turbines
As explained in Step 1 of Section 4.1, the Department does not consider low sulfur fuel as
technically feasible technology to control PMz s emissions from the fuel oil-fired combined cycle
gas turbines.

Page 7 of 28
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Step 3 - Rank the Remaining PMz.s Controls for the Combined Cycle Gas Turbines
The following control technologies have been identified and ranked by efficiency for the control
of PM> 5 emissions from the combined cycle gas turbines:

(¢) Good Combustion Practices  (Less than 40% Control)
(b) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA proposes the following as BACT for PM» s emissions from the fuel oil-fired combined
cycle gas turbines:

(a) PM2s emissions shall not exceed 0.012 Ib/MMBtu over a 4-hour averaging period; and

(b) Maintain good combustion practices.

Department Evaluation of BACT for PMz.s Emissions from the Combined Cycle Gas Turbines

The Department reviewed GVEA’s proposal and found that in addition to maintaining good
combustion practices, limited operation is also a technically feasible control technology.

Step S - Selection of PM25 BACT for the Combined Cycle Gas Turbines
The Department’s finding is that BACT for PM s emissions from the combined cycle gas
turbines is as follows:

(a) PM2s emissions from EUs 5 and 6 shall be limited by complying with the combined
annual NOx limit listed in Condition 16.1a, and the MR&R listed in Conditions 16.1
through 16.4 of Construction Permit AQ0110CPTO01;

(b) PM2.s emissions from EUs 5 and 6 shall not exceed 0.012 Ib/MMBtu® over a 3-hour
averaging period;

(c) Initial compliance with the proposed PM: s emission limit will be demonstrated by
conducting a performance test to obtain an emission rate; and

(d) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation.

4.3 PM:2.5s BACT for the Large Diesel-Fired Engine (EU 7)

Possible PM: s emission control technologies for the large diesel-fired engine were obtained from
the RBLC. The RBLC was searched for all determinations in the last 10 years under the process
codes 17.110-17.190, Large Internal Combustion Engines (>500 hp). The search results for large
diesel-fired engines are summarized in Table 4-5.

Table 4-5. RBLC Summary of PM2.s5 Control for Large Diesel-Fired Engines

Control Technology Number of Determinations Emission Limits (g/hp-hr)
Federal Emission Standards 12 0.03 - 0.02
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Good Combustion Practices 28 0.03-0.24
Limited Operation 11 0.04 -0.17
Low Sulfur Fuel 14 0.15-0.17
No Control Specified 14 0.02-0.15
RBLC Review

A review of similar units in the RBLC indicates that good combustion practices, compliance
with the federal emission standards, low ash/sulfur diesel, and limited operation are the principle
PMb 5 control technologies installed on large diesel-fired engines. The lowest PM» s emission rate
in the RBLC is 0.02 g/hp-hr.

Step 1 - Identification of PMz.s Control Technology for the Large Diesel-Fired Engine
From research, the Department identified the following technologies as available for controls of
PM; 5 emissions from diesel fired engines rated at 500 hp or greater:

(a) Diesel Particulate Filter (DPF)
DPFs are a control technology that is designed to physically filter particulate matter from
the exhaust stream. Several designs exist which require cleaning and replacement of the
filter media after soot has become caked onto the filter media. Regenerative filter designs
are also available that burn the soot on a regular basis to regenerate the filter media. DPF
can reduce PMz s emissions by 85%. The Department considers DPF a technically
feasible control technology for the large diesel-fired engine.

(b) Diesel Oxidation Catalyst (DOC)
DOC can reportedly reduce PMz s emissions by 30% and PM emissions by 50%. A DOC
is a form of “bolt on” technology that uses a chemical process to reduce pollutants in the
diesel exhaust resulting in decreased concentrations. They replace mufflers on vehicles,
and require no modifications. More specifically, this is a honeycomb type structure that
has a large area coated with an active catalyst layer. As CO and other gaseous
hydrocarbon particles travel along the catalyst, they are oxidized thus reducing pollution.
The Department considers DOC a technically feasible control technology for the large
diesel-fired engine.

(c) Positive Crankcase Ventilation
Positive crankcase ventilation is the process of re-introducing the combustion air into the
cylinder chamber for a second chance at combustion after the air has seeped into and
collected in the crankcase during the downward stroke of the piston cycle. This process
allows any unburned fuel to be subject to a second combustion opportunity. Any
combustion products act as a heat sink during the second pass through the piston, which
will lower the temperature of combustion and reduce the thermal NOx formation.
Positive crankcase ventilation is included in the design of EU 7. The Department
considers positive crankcase ventilation a technically feasible control technology for the
large diesel-fired engine.

(d) Low Sulfur Fuel
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Low sulfur fuel has been known to reduce particulate matter emissions. The Department
considers low sulfur fuel as a technically feasible control technology for the large diesel-
fired engine.

() Low Ash Diesel

®

Residual fuels and crude oil are known to contain ash forming components, while refined
fuels are low ash. Fuels containing ash can cause excessive wear to equipment and foul
engine components. EU 7 is fired exclusively on distillate fuel which is a form of refined
fuel. The potential PM> s emissions are based on emission factors for distillate fuel. The
Department considers low ash diesel a technically feasible control technology for the
large diesel-fired engine.

Federal Emission Standards

RBLC determinations for federal emission standards require the engines meet the
requirements of 40 C.F.R. 60 NSPS Subpart I11I, 40 C.F.R 63 Subpart ZZZZ.. non-
road engines (NREs), or EPA tier certifications. NSPS Subpart IIII applies to
stationary compression ignition internal combustion engines that are manufactured
or reconstructed after July 11, 2005. Due to EU 7 not being subject to either 40 C.F.R.
60 Subpart IIII or 40 C.F.R. 63 Subpart ZZZZ the Department does not consider federal
emission standards a technically feasible control technology for the large diesel-fired
engine.

(g) Limited Operation

Limiting the operation of emissions units reduces the potential to emit of those units.
Due to EU 7 currently operating under an annual hour limit of no more than 52 hours per
12 month rolling period, the Department considers limited operation a technically
feasible control technology for the large diesel-fired engine.

(h) Good Combustion Practices

The theory of GCPs was discussed in detail in the PM2.5s BACT section for the fuel oil-
fired simple cycle turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of NOx emissions. The Department
considers GCPs a technically feasible control technology for the large diesel-fired engine.

Step 2 - Eliminate Technically Infeasible PM2.s Control Technologies for the Large Engine
PM, 5 emission rates for low sulfur fuel are not available and therefore a BACT emissions rate
cannot be set for low sulfur fuel. Low sulfur fuel is not a technically feasible control technology.
As explained in Step 1 of Section 4.3, federal emission standards are not technically feasible
control technology for control of PM> 5 emissions from the large diesel-fired engine.

Step 3 - Rank the Remaining PMz.5s Control Technologies for the Large Diesel-Fired Engine
The following control technologies have been identified and ranked by efficiency for the control
of PM> s emissions from the large diesel-fired engines:

(a) Diesel Particulate Filters (85% Control)
(g) Good Combustion Practices (Less than 40% Control)
(b) Positive Crankcase Ventilation (0% Control)
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(d) Low Ash Diesel (0% Control)
(f) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls

GVEA Proposal

GVEA provided an economic analysis for the installation of diesel particulate filter. A summary
of the analysis for is shown below:

Table 4-6. GVEA Economic Analysis for Technically Feasible PM2.s Controls

Potential to Emit Emission Total Capital | Total Annual Cost
Control Alternative ) Reduction Investment Costs Effectiveness
Py (tpy) (&) ($/year) ($/ton)
Diesel Particulate Filter 0.035 0.03 $30,229 $4,304 $143,008
Capital Recovery Factor = 0.1424 (7% interest rate for a 10 year equipment life)

GVEA contends that the economic analysis indicates that the level of PM2 s reduction does not
justify the use of a diesel particulate filter based on the excessive cost per ton of PM» s removed
per year.

GVEA proposes the following as BACT for PM» s emissions from the large diesel-fired engine:

(a) PM2s emissions from EU 7 shall be controlled by operating with positive crankcase
ventilation;

(b) Maintaining good combustion practices;

(c) PMy s emissions from EU 7 shall be controlled by limiting operation to no more than 52
hours per 12 month rolling period; and

(d) PM2s emissions from EU 7 shall not exceed 0.0022 Ib/hp-hr’ over a 4-hour averaging
period.

Department Evaluation of BACT for PM2.s Emissions from the Large Diesel-Fired Engine
The Department reviewed GVEA’s proposal for the large diesel-fired engine and finds that
installing a diesel particulate filter is an economically infeasible control technology. The
Department does not agree with some of the assumptions provided in GVEA’s cost analysis that
cause an overestimation of the cost effectiveness. However, since EU 7 is limited to 52 hours per
year, the Department finds it unnecessary to revise the cost analysis as a decrease in 0.03 tpy of
PM; 5 from EU 7 will not be cost effective for installing a diesel particulate filter.

Step 5 - Selection of PM2.s BACT for the Large Diesel-fired Engine

7 Emissions Inventory Data:
http://dec.alaska.gov/Applications/Air/airtoolsweb/PointSourceEmissionInventory/XmlInventory?reportingY ear=
2017&organizationKey=10&facilityKey=110&addEmissionUnits=0&addReleasePoints=0
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The Department’s finding is that the BACT for PM s emissions from the large diesel-fired
engine is as follows:

(a) PM2s emissions from EU 7 shall be controlled by operating with positive crankcase
ventilation;

(b) PM 5 emissions from EU 7 shall be controlled by limiting operation to no more than 52
hours per 12 month rolling period;

(c) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation;

(d) PMa s emissions from EU 7 shall not exceed 0.32 g/hp-hr® over a 3-hour averaging period;
and

(¢) Demonstrate compliance with the numerical BACT emission limit by complying with
40 C.F.R 63 Subpart ZZ7.Z

Table 4-7 lists the proposed PM» s BACT determination for the facility along with those for other
diesel-fired engines rated at more than 500 hp located in the Serious PM> s nonattainment area.

Table 4-7. Comparison of PM2.s BACT for the Large Engines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
Positive Crankcase Ventilation|

0.05 — 0.32 g/hp-

UAF Large Diesel-Fired Engine | >500 hp hr

Limited Operation

Ultra-Low Sulfur Diesel
Limited Operation

Ultra-Low Sulfur Diesel

Federal Emission Standards

Fort Wainwright | 8 Large Diesel-Fired Engines | >500hp | 0.15-10.9 g/hp-hr

Good Combustion Practices
Positive Crankcase Ventilation|

GVEA North Pole| Large Diesel-Fired Engine 600 hp 0.32 g/hp-hr Limited Operation
Good Combustion Practices
. . . 11,000 hp Limited Operation
GVEA Zehnder | 2 Large Diesel-Fired Engines ’ 0.32 g/hp-hr ) )
(each) Good Combustion Practices

4.5 PM:2.5 BACT for the Propane-Fired Boilers (EUs 11 and 12)

Possible PM: s emission control technologies for the propane-fired boilers were obtained from
the RBLC. The RBLC was searched for all determinations in the last 10 years under the process
code 13.310, Gas-Fired Boilers (<100 MMBtu/hr). The search results for gas-fired boilers are
summarized in Table 4-8.

Table 4-8. RBLC Summary of PM2.s5 Control for Gas-Fired Boilers

Control Technology Number of Determinations Emission Limits (Ib/MMBtu)
Good Combustion Practices 49 0.0019 — 0.0095

8 Table 3.4-1 of US EPA’s AP-42 Emission Factors (PM).
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s04.pdf.
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|| Electrostatic Precipitator | 3 | 0.015-0.032 ||

RBLC Review

A review of similar units in the RBLC indicates that good combustion practices and electrostatic
precipitators are the principle PMb» s control technology determined for propane-fired boilers. The
lowest PM2 s emission rate listed in the RBLC is 0.0019 1b/MMBtu.

Step 1 - Identification of PM2.s Control Technology for the Propane-Fired Boilers

From research, the Department identified the following technologies as available for control of

PM; 5 emissions from propane-fired boilers:

(a) Low Sulfur Fuel

The boilers (EUs 11 and 12) are fired using propane, which is an inherently low sulfur
fuel. Condition 11 of AQO110TVPO3 limits the sulfur content of the propane combusted
in the boilers to 120 ppmv. Recent tests indicate that the propane fired in the boilers
contains less than 3 ppm H»S as determined by the length-of-stain methodology. The
Department considers low sulfur fuel a technically feasible control technology for the
propane-fired boilers.

(b) Flue Gas Recirculation
Flue gas recirculation (FGR) involves recycling a portion of the combustion gases
from the stack to the boiler combustion air intake. The combustion products are low
in oxygen, and when mixed with the combustion air, lower the overall excess oxygen
concentration. This process acts as a heat sink to lower the peak flame temperature
as well as the residence time at peak flame temperature. These effects work together
to limit thermal NOx formation. FGR also increases the amount of combustion,
which lowers PM emissions. The Department considers FGR to be a technically
feasible control technology for the propane-fired boilers.

(c) Baghouse
Baghouses are comprised of an array of filter bags contained in housing. Air passes
through the filter media from the “dirty” to the “clean” side of the bag. These devices
undergo periodic bag cleaning based on the build-up of filtered material on the bag as
measured by pressure drop across the device. The cleaning cycle is set to allow operation
within a range of design pressure drop. Baghouses are characterized by the type of
cleaning cycle - mechanical-shaker, pulse-jet, and reverse-air. Fabric filter systems have
control efficiencies of 95% to 99.9% ° and are generally specified to meet a discharge
concentration of filterable particulate (e.g., 0.01 grains per dry standard cubic feet). The
only entry for a baghouse in the RBLC was for a 30 MMBtu/hr furnace for glass melting
at an insulation manufacturing facility and the unit is subject to the PM emission
standards under 40 C.F.R. 63 Subpart NNN. EUs 11 and 12 are much smaller units at 5
MMBtu/hr, are used for providing space heating, and have a much lower working
temperature. Due to the differences in size, purpose, and operating temperatures, the

° https://www3.epa.gov/ttn/catc/dirl/ff-shaker.pdf
https://www3.epa.gov/ttn/catc/dirl/ff-pulse.pdf
https://www3.epa.gov/ttn/catc/dirl/ff-revar.pdf
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Department does not consider a baghouse a technically feasible control technology for
the propane-fired boilers.

(d) Limited Operation
Limiting the operation of emission units reduces the potential to emit for those units. EUs
11 and 12 are the only sources of heat for the North Pole Power Plant. Therefore, it is not
appropriate to limit the operation of these units. The Department does not consider the
use of limited operation a technically feasible control technology for the propane-fired
boilers.

() Good Combustion Practices
The theory of GCPs was discussed in detail in the PM>.s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of PM» s emissions. The Department
considers GCPs a technically feasible control technology for the propane-fired boiler.

Step 2 - Eliminate Technically Infeasible PM:.s technologies for the Propane-Fired Boilers
As explained in Step 1 of Section 4.5, the Department does not consider a baghouse and limited
operation as technically feasible PM2.s control technologies. Flue gas recirculation is not
recommended by the vendor as a control technology for EUs 11 and 12, and therefore is not
considered a technically feasible control technology.

Step 3 - Rank the Remaining PMz.s Control Technologies for the Propane-Fired Boilers
GVEA has accepted the only technically feasible control technology for EUs 11 and 12.
Therefore, ranking is not required.

Step 4 - Evaluate the Most Effective Controls

GVEA BACT Proposal

GVEA proposes the following as BACT for the propane-fired boilers:
(a) Burn low sulfur fuel in EUs 11 and 12;

(b) PM25 emissions from EUs 11 and 12 shall not exceed 0.7 Ib/1000 gal over a 4-hour
averaging period; and
(c) Compliance with the emission limit will be demonstrated with records of maintenance

following original equipment manufacturer recommendations for operation and
maintenance and periodic measurements of Oz balance.

Department Evaluation of BACT for PM2.s Emissions from the Propane-Fired Boilers
The Department reviewed GVEA’s proposal for EUs 11 and 12 and finds that an emission rate
achievable with good combustion practices is also BACT for the propane-fired boilers.

Step S - Selection of PM25 BACT for the Propane-Fired Boilers
The Department’s finding is that BACT for PMz 5 emissions from the propane-fired boilers is as
follows:

(a) Burn only propane as fuel in EUs 11 and 12;
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(b) PM2 s emissions from the operation of the propane-fired boilers shall be controlled with
good combustion practices;

(c) PM2s emissions from EUs 11 and 12 shall not exceed 0.008 Ib/MMBtu!® over a 3-hour
averaging period; and

(d) Compliance with the emission limit will be demonstrated with records of maintenance
following original equipment manufacturer recommendations for operation and
maintenance and periodic measurements of O, balance.

5. BACT DETERMINATION FOR SOz

The Department based its SO> assessment on BACT determinations found in the RBLC, internet
research, and BACT analyses submitted to the Department by GVEA for the North Pole Power
Plant and Zehnder Facility, Aurora for the Chena Power Plant, US Army for Fort Wainwright,
and UAF for the Combined Heat and Power Plant.

5.1 SO2 BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines (EUs 1 and 2)

Possible SO, emission control technologies for the fuel oil-fired simple cycle gas turbines were
obtained from the RBLC. The RBLC was searched for all determinations in the last 10 years
under the process code 15.190 for Simple Cycle Gas Turbines (rated at 25 MW or more) The
search results for simple cycle gas turbines are summarized in Table 5-1.

Table 5-1. RBLC Summary of SOz Controls for Fuel Oil-Fired Simple Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Ultra-Low Sulfur Diesel 7 0.0015 % S by wt.
Fuel Oil (0.05 % S by wt.) 2 0.0026 — 0.055 1b/MMBtu
Good Combustion Practices 3 0.6 Ib/hr

RBLC Review
A review of similar units in the RBLC indicates that limiting the sulfur content of fuel and good
combustion practices are the principle SO» control technologies determined as BACT for fuel

oil-fired simple cycle gas turbines. The lowest SO2 emission rate listed in the RBLC is
combustion of ULSD at 0.0015 % S by wt.

Step 1 - Identification of SO2 Control Technology for the Simple Cycle Gas Turbines
From research, the Department identified the following technologies as available for control of
SO» emissions from fuel oil-fired simple cycle gas turbines rated at 25 MW or greater:

(a) Ultra Low Sulfur Diesel (ULSD)
ULSD has a fuel sulfur content of 0.0015 percent sulfur by weight or less. Using ULSD
would reduce SO2 emissions because the fuel oil-fired simple cycle gas turbines are
combusting standard diesel that has a sulfur content of up to 0.5 percent sulfur by weight.
Switching to ULSD could reach a greater than 99 percent decrease in SO emissions from
the fuel oil-fired simple cycle gas turbines. The Department considers ULSD a
technically feasible control technology for the fuel oil-fired simple cycle gas turbines.

10 Emission factor derived from AP-42 Table 1.5-1 for propane-fired boilers (0.7 1b/1,000 gal) converted to
Ib/MMbtu.
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(b) Low Sulfur Fuel (No. 1 Fuel Oil)
No. 1 fuel oil fuel has a sulfur content of approximately 0.1 percent sulfur by weight.
Using No. 1 fuel oil would reduce SO2 emissions because the fuel oil-fired simple
cycle gas turbines are allowed to combust standard No. 2 fuel oil that has a sulfur
content of up to 0.5 percent sulfur by weight. Switching to No. 1 fuel oil could reach
an 80 percent decrease in SOz emissions from the fuel oil-fired simple cycle gas
turbines during non-startup operation. The Department considers No. 1 fuel oil a
technically feasible control technology for the fuel oil-fired simple cycle gas turbines.

(c) Limited Operation
Limiting the operation of emissions units reduces the potential to emit of those units.
Due to EUs 1 and 2 currently operating under limits, the Department considers limited
operation a technically feasible control technology for the fuel oil-fired simple cycle gas
turbines.

(d) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM>.s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of SO». The Department considers GCPs a
technically feasible control technology for the fuel oil-fired simple cycle gas turbines.

Step 2 - Eliminate Technically Infeasible SO2 Technologies for the Simple Cycle Gas Turbines
All control technologies identified are technically feasible for the fuel oil-fired simple cycle gas
turbines.

Step 3 - Rank the Remaining SO2 Control Technologies for the Simple Cycle Gas Turbines
The following control technologies have been identified and ranked for control of SO from the
fuel oil-fired simple cycle gas turbines:

(a) Ultra Low Sulfur Diesel (99.7% Control)

(b) Low Sulfur Fuel (No. 1 Fuel Qil) (80% Control)

(d) Good Combustion Practices (Less than 40% Control)
(¢) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA provided an economic analysis for switching the fuel combusted in the simple cycle gas
turbines to ultra-low sulfur diesel. A summary of the analyses for each of EUs 1 and 2 is shown
below:
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Table 5-2. GVEA Economic Analysis for Technically Feasible SO2 Controls for EU 1

. Emission Total Capital | Total Annualized Cost
Control Potential to . .
Alfernative Emit (tpy) Reduction Investment Costs Effectiveness
2 (tpy) ® ($/year) ($/ton)
ULSD
(0.0015 % S wt) 1,486.4 1,481.9 $21,750,638 $20,661,330 $13,942

Capital Recovery Factor = 0.0944 (7% interest rate for a 20 year equipment life)

Table 5-3. GVEA Economic Analysis for Technically Feasible SO2 Controls for EU 2

. Emission Total Capital | Total Annualized Cost
Control Potential to . q
Alternative Emit (tpy) Reduction Investment Costs Effectiveness
Py (tpy) ¥ ($/year) ($/ton)
ULSD
(0.0015 % S wt.) 1,356.1 1,352.0 $8,674,362 $18,978,063 $14,037

Capital Recovery Factor = 0.0944 (7% interest rate for a 20 year equipment life)

GVEA contends that the economic analysis indicates the level of SO reduction does not justify
the fuel switch to ULSD or Low Sulfur Fuel in the simple cycle turbines based on the excessive
cost per ton of SOz removed per year.

GVEA proposes the following as BACT for SO emissions from the simple cycle gas turbines:

(a) SO emissions from the fuel oil-fired simple cycle gas turbines will be controlled by
complying with NOx limits for EUs 1 and 2 listed in Operating Permit AQ0O110TVP03
Conditions 13 and 12, respectively;

(b) SOz emissions from the fuel oil-fired simple cycle gas turbines will be limited by
maintain good combustion practices; and

(c) Restricting the sulfur content to 500 ppm in fuel.

Department Evaluation of BACT for SO2 Emissions from the Simple Cycle Gas Turbines
The Department revised the cost analyses provided by GVEA for the fuel switch to ULSD in the
simple cycle gas turbines using an interest rate of 8.5% (current bank prime interest rate), a 30-
year equipment life, and a cost range for switching from No. 2 fuel oil to ULSD of
$0.185/gallon to $0.424/gallon at the North Pole Power Plant based on updated data
provided by GVEA. This includes the average price per gallon difference of $0.424/gallon
covering the period from January 2017 through October 2018 that was used in the
Department’s previous analysis, as well as an average price per gallon difference of
$0.185/gallon for September 2019 through October 2020, and $0.358 for October 2021
through April 2023. Additionally, the Department reviewed the cost information provided
by GVEA to appropriately evaluate the total capital investment of installing two new 1.5-
million-gallon ULSD storage tanks at GVEA’s North Pole Power Plant. A summary of these
analyses is shown in Table 5-4 and Table 5-5.

Table 5-4. Department Economic Analysis for Technically Feasible SO2 Controls for EU 1
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Control Potential to Emit Emission Total Capital Total Annualized C(.)St
Alternative (tpy) Reduction (tpy) | Investment ($) Costs Effectiveness
Py Py ($/year) ($/ton)
9.824.223 —
s s
ULSD 1,486.4 1481.9 10,875,319 20.646.731 6,629 — 13,932
Capital Recovery Factor = 0.0931 (8.5% interest rate for a 30-year equipment life)

Table 5-5. Department Economic Analysis for Technically Feasible SOz Controls for EU 2

. . Emission Total Capital | Total Annualized Cost
Control Potential to Emit . .
Alternative i) Reduction Investment Costs Effectiveness
Py (tpy) (6] ($/year) ($/ton)
9,089,779 —
FA LA CA NI A
ULSD 1,356.1 1,352.0 10,875,319 18.963 464 6,723 — 14,026

Capital Recovery Factor = 0.0931 (8.5% interest rate for a 30-year equipment life)

The Department’s economic analysis indicates the level of SOz reduction justifies the use of

ULSD as BACT for the fuel oil-fired simple cycle gas turbines located in the Serious PM> 5
nonattainment area.

Step 5 - Selection of SO2 BACT for the Simple Cycle Gas Turbines

The Department’s finding is that BACT for SO; emissions from the fuel oil-fired simple cycle
gas turbines is as follows:

(a) SOz emissions from EUs 1 and 2 shall be controlled by limiting the sulfur content of fuel
combusted in the turbines to no more than 0.0015 percent by weight;

(b) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation; and

(c) Compliance with the proposed fuel sulfur content limit will be demonstrated with fuel
shipment receipts and/or fuel test results for sulfur content.

Table 5-6 lists the proposed SO, BACT determination for this facility along with those for other
fuel oil-fired simple cycle gas turbines located in the Serious PM> s nonattainment area.

Table 5-6. Comparison of SO2 BACT for Simple Cycle Gas Turbines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
GVEA - Two Fuel Oil-Fired Simple Cycle N

North Pole Gas Turbines 1,344 MMBtu/hr | 0.0015 % S wt. ULSD
GVEA — Two Fuel Oil-F 1red'Slmple Cycle 536 MMBtu/hr 0.0015 % S wt. ULSD
Zehnder Gas Turbines
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5.2 SOz BACT for the Fuel Oil-Fired Combined Cycle Gas Turbines (EUs 5 and 6)

Possible SO, emission control technologies for the fuel oil-fired combined cycle gas turbines
were obtained from the RBLC. The RBLC was searched for all determinations in the last 10
years under the process code 15.290 for Liquid Fuel-Fired Combined Cycle Gas Turbines rated
at 25 MW or more. The search results for combined cycle gas turbines are summarized in
Table 5-7.

Table 5-7. RBLC Summary of SO2 Control for Oil-Fired Combined Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Ultra-Low Sulfur Diesel 1 6.7 Ib/hr
RBLC Review

A review of similar units in the RBLC indicates combustion of ultra-low sulfur diesel is the
principle SO: control technology installed on fuel oil-fired combined cycle gas turbines. The SO>
emission rate listed in the RBLC is 6.7 lb/hr.

Step 1 - Identification of SOz Control Technology for the Combined Cycle Gas Turbines
From research, the Department identified the following technologies as available for the control
of SO» emissions from the fuel oil-fired combined cycle gas turbines:

(a) Ultra-Low Sulfur Diesel
The theory of ULSD was discussed in detail in the SO2 BACT for the fuel oil-fired
simple cycle turbines and will not be repeated here. The Department considers ULSD a
technically feasible control technology for the fuel oil-fired combined cycle gas turbines.

(b) Light Straight Run Turbine Fuel (LSR)
EU 5 typically combusts LSR when not in startup. EU 6 will also combust LSR when not
in startup when installed. The sulfur content of the LSR is limited to no more than 0.05
percent by weight as required by Condition 15.1 of Operating Report AQO110TVPO03.
The Department considers operating LSR a technically feasible control technology for
the fuel oil-fired combined cycle gas turbines.

(c) Low Sulfur Fuel
The theory of low sulfur fuel was discussed in detail in the SO> BACT for the fuel oil-
fired simple cycle turbines and will not be repeated here. The Department considers low
sulfur fuel a technically feasible control technology for the fuel oil-fired combined cycle
gas turbines.

(d) Limited Operation
Limiting the operation of emissions units reduces the potential to emit of those units.
Due to EUs 5 and 6 currently operating under limits, the Department considers limited
operation a technically feasible control technology for the fuel oil-fired simple cycle gas
turbines.
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(e¢) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM»>.s BACT section for the fuel oil-
fired combined cycle gas turbines and will not be repeated here. Proper management of
the combustion process will result in a reduction of SO> emissions. The Department
considers GCPs a technically feasible control technology for the fuel oil-fired combined
cycle gas turbines.

Step 2 - Eliminate Technically Infeasible SO2 Technologies for the Combined Cycle Gas Turbines
All control technologies identified are technically feasible for the fuel oil-fired combined cycle
gas turbines.

Step 3 - Rank the Remaining SO2 Control Technologies for the Combined Cycle Gas Turbines
The following control technologies have been identified and ranked by efficiency for control of
SO, emissions from the fuel oil-fired combined cycle gas turbines:

(a) Ultra-Low Sulfur Diesel (50% Control)

(¢) Good Combustion Practices (Less than 40% Control)
(b) Light Straight Run Turbine Fuel (0% Control)

(d) Limited Operation (0% Control)

(c) Low Sulfur Fuel (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Low sulfur fuel is listed as 0% control as it has the same fuel sulfur content requirements as the
light straight run turbine fuel that is currently combusted in the fuel oil-fired combined cycle gas
turbines.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA provided an economic analysis for switching the fuel combusted in the combined cycle
gas turbines to ultra-low sulfur diesel. A summary of the analyses for EUs 5 and 6 is shown
below:

Table 5-8. GVEA Economic Analysis for Technically Feasible SO2 Control for EUs 5 and 6

. . Emission Total Capital | Total Annualized Cost
Control Potential to Emit . .
Alfernative i) Reduction Investment Costs Effectiveness
Py (tpy) (&) ($/year) ($/ton)
ULSD 6.0 3.0 -- $34,247,220 $11,415,740

Capital Recovery Factor = 0.1424 (7% interest rate for a 10 year equipment life)

GVEA contends that the economic analysis indicates the level of SO reduction does not justify
the use of ULSD or low sulfur fuel based on the excessive cost per ton of SO, removed per year.
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GVEA proposes the following as BACT for SO> emissions from the combined cycle gas
turbines:

(a) SO2 emissions from EUs 5 and 6 shall combust Light Straight Run Turbine Fuel (30
ppm S in fuel)

Department Evaluation of BACT for SOz Emissions from the Combined Cycle Gas Turbines
The Department revised the cost analysis provided for the fuel switch to ULSD in the
combined cycle gas turbines by splitting apart normal operations which consume LSR with
a maximum sulfur content of 0.005 % by weight, and startup operations which already use
ULSD, the top SO:2 control, and therefore do not require an economic analysis. For normal
operations, the Department used data provided by GVEA for the difference in the average
fuel cost between ULSD and LSR Naphtha delivered to the North Pole Power Plant
between January 2017 through October 2018 ($1.117/gallon) and January 2019 through
October 2020 ($0.588/gal). Since there is no capital cost involved with the fuel switch to
ULSD, the only value driving the cost for the evaluation was the cost difference in the fuel
prices between the fuel types which is shown as a range. A summary of the analysis for the
two turbines under normal operations is shown in Table 5-9:

Table 5-9. Department Economic Analysis for Technically Feasible SOz Controls for
Turbines Under Normal Operations

Control Potential to lf:(;:fcstl?oz Total Capital | Total Annualized Costs | Cost Effectiveness
Alternative Emit (tpy) (tpy) Investment ($) ($/year) ($/ton)
ULSD 9.5 6.7 - 17,085,516 — 32,456,669 |2.559,025 — 4,861,277

Capital Recovery Factor = 0.0931 (8.5% interest rate for a 30-year equipment life)

The Department’s economic analysis indicates the level of SOz reduction does not justify the use
of ULSD as BACT during normal operations for the fuel oil-fired combined cycle gas turbines
located in the Serious PM> s nonattainment area. However, the Department notes that
according to assessable emissions data submitted to the Department by GVEA, EU 5
(currently the only installed EU in the group) has already been combusting ULSD
exclusively during startup for at least the past 5 calendar vears (2023-2019).

Step S - Selection of SO2 BACT for the Combined Cycle Gas Turbines
The Department’s finding is that BACT for SO> emissions from the fuel oil-fired combined cycle
gas turbines is as follows:

(a) Except during startup, SO, emissions from EUs 5 and 6 shall be controlled by limiting the
fuel combusted in the turbines to light straight run turbine fuel (50 ppmw S in fuel);

(b) During startup, SOz emission from EUs 5 and 6 shall be controlled by limiting the
sulfur content of fuel combusted in the turbines to no more than 0.0015 percent by
weight (ULSD);

(c) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation; and
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(d) Compliance with the proposed fuel sulfur content limit will be demonstrated with fuel
shipment receipts and/or fuel test results for sulfur content.

5.3 SO2 BACT for the Large Diesel-Fired Engine (EU 7)

Possible SO, emission control technologies for large engines were obtained from the RBLC. The
RBLC was searched for all determinations in the last 10 years under the process codes 17.100 to
17.190, Large Internal Combustion Engines (>500 hp). The search results for large diesel-fired
engines are summarized in Table 5-10.

Table 5-10. RBLC Summary Results for SO2 Control for Large Diesel-Fired Engines

Control Technology Number of Determinations Emission Limits (g/hp-hr)
Low Sulfur Diesel 27 0.005 —0.02
Federal Emission Standards 6 0.001 — 0.005
Limited Operation 6 0.005 —0.006
Good Combustion Practices 3 None Specified
No Control Specified 11 0.005 —0.008

RBLC Review
A review of similar units in the RBLC indicates combustion of low sulfur fuel, limited operation,
good combustion practices, and compliance with the federal emission standards are the principle

SO: control technologies installed on large diesel-fired engines. The lowest SO2 emission rate
listed in the RBLC is 0.001 g/hp-hr.

Step 1 - Identification of SO2 Control Technology for the Large Diesel-Fired Engine
From research, the Department identified the following technologies as available for control of
SO, emissions from diesel-fired engines rated at 500 hp or greater:

(a) Ultra-Low Sulfur Diesel
The theory of ULSD was discussed in detail in the SO2 BACT for the fuel oil-fired
simple cycle gas turbines and will not be repeated here. The Department considers
ULSD a technically feasible control technology for the large diesel-fired engine.

(b) Federal Emission Standards
The theory of federal emission standards was discussed in detail in the PM>s BACT
section for the large diesel-fired engine and will not be repeated here. The Department
does not consider federal emission standards a feasible control technology for the large
diesel-fired engine.

(¢) Limited Operation
Limiting the operation of emissions units reduces the potential to emit of those
units. The Department considers limited operation as a technically feasible control
technology for the large diesel-fired engine.

(d) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle turbines and will not be repeated here. Proper management of the
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combustion process will result in a reduction of NOx emissions. The Department
considers GCPs a technically feasible control technology for the large diesel-fired
engine.

Step 2 - Eliminate Technically Infeasible SO2 Control Technologies for the Large Engine
As explained in Step 1 of Section 5.3, the Department does not consider federal emission
standards a technically feasible control technology to control SOz emissions from the large
diesel-fired engine.

Step 3 - Rank the Remaining SO2 Control Technologies for the Large Diesel-Fired Engine
The following control technologies have been identified and ranked by efficiency for the control
of SO> emissions from the large diesel-fired engine:

(a) Ultra-Low Sulfur Diesel (99% Control)
(d) Good Combustion Practices  (Less than 40% Control)
(c) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA provided an economic analysis of the control technologies available for the large diesel-
fired engine to demonstrate that the use of ULSD with limited operation is not economically
feasible on these units. A summary of the analysis for EU 7 is shown below:

Table 5-11. GVEA Economic Analysis for Technically Feasible SOz Controls

. . Emission Total Capital | Total Annualized Cost
Control Potential to Emit . .
Alternative i) Reduction Investment Costs Effectiveness
Py (tpy) (&) ($/year) ($/ton)
ULSD 0.01005 0.0099 - $444 $45,072

Capital Recovery Factor = 0.1424 (7% interest rate for a 10 year equipment life)

GVEA contends that the economic analysis indicates the level of SO, reduction does not justify
the use of ULSD based on the excessive cost per ton of SO> removed per year.

GVEA proposed the following as BACT for SO> emissions from the diesel-fired engine:

(a) SO2 emissions from the large diesel-fired engine shall not exceed 0.05 weight percent
sulfur; and

(b) Maintain good combustion practices.
Department Evaluation of BACT for SO2 Emissions from the Large Diesel-Fired Engine

The Department reviewed GVEA’s proposal for the large diesel-fired engine and revised
the cost analysis for the fuel switch to ULSD. The Department used the difference in the
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average fuel cost between ULSD versus No. 1 fuel oil delivered to the North Pole Power
Plant between January 2019 through October 2020, of $0.223/gallon and between October
2021 and April 2023, of $0.651/gallon. For baseline emissions, the Department used the
existing fuel sulfur limit of 0.1 percent by weight contained in Condition 5 of Construction
Permit AQO0110CPTO01, March 3, 2006 (incorporated into Operating Permit AQ0110TVP04
Rev. 1 as Condition 15), as well as the existing 52-hour vearly limit from Conditions 6 and
15 of the construction and operating permit, respectively. Since there is no capital cost
involved with the fuel switch from fuel oil with a sulfur content of 0.1 percent by weight to
ULSD, the only value driving the cost for the evaluation was the vearly cost difference in
the fuel prices between the two fuel types. A summary of the analysis for the large diesel-
fired engine is shown below in Table 5-12.

Table 5-12. Department Economic Analysis for Technically Feasible SOz Controls

Control Potential to Emit Emission Total Capital Weigllsiinie voed) —C?St
Alternative (tpy) Reduction (tpy) | Investment () L Effectiveness
($/year) ($/ton)
ULSD 0.0118 0.0116 - 444 — 1,083 38.150 —93.086

Capital Recovery Factor = 0.0931 (8.5% interest rate for a 30-year equipment life)

The Department’s economic analysis indicates the level of SOz reduction does not justify
the use of ULSD as BACT for the large diesel fired engine located in the Serious PM2:s
nonattainment area.

Step S - Selection of SO2 BACT for the Large Diesel-Fired Engine
The Department’s finding is that the BACT for SO; emissions from the diesel-fired engine is as
follows:

(a) SOz emissions from EU 7 shall be controlled by combusting fuel that does not exceed
0.05 weight percent sulfur (500 ppmw) at all time the unit is in operation;

(b) SO, emissions from EU 7 shall be controlled by limiting operation to no more than 52
hours per 12 month rolling period;

(c) Compliance with the SO, emission limit while firing diesel fuel will be demonstrated by
fuel shipment receipts and/or fuel test results for sulfur content; and

(d) Maintain good combustion practices by following the manufacturer’s maintenance
procedures at all times of operation.

The following table lists the proposed BACT determination for this facility along with those for
other diesel-fired engines rated at more than 500 hp in the Serious PM2 s nonattainment area.

Table 5-13. Comparison of SO2 BACT for Large Diesel-Fired Engines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
Limited Operation

Fort Wainwright |8 Large Diesel-Fired Engines| > 500 hp | 15 ppmw S in fuel | Good Combustion Practices
Ultra-Low Sulfur Diesel

Page 24 of 28

Appendix I11.D.7.7-1150



Public Review Draft
Golden Valley Electric Association

August 19, 2024
March, 23, 2024

North Pole Power Plant BACT Determination Addendum
Facility Process Description Capacity Limitation Control Method
Limited Operation
UAF Large Diesel-Fired Engine [13,266 hp| 15 ppmw S in fuel | Good Combustion Practices
Ultra-Low Sulfur Diesel
Limited Operation
GVEA North Pole| Large Diesel-Fired Engine | 600 hp | 500 ppmw S in fuel Low Sulfur Diesel
Good Combustion Practices
. . ) . Good Combustion Practices
GVEA Zehnder |2 Large Diesel-Fired Engines| 11,000 hp| 15 ppmw S in fuel )
Ultra-Low Sulfur Diesel

5.4 SOz BACT for the Propane-Fired Boilers (EUs 11 and 12)

Possible SO, emission control technologies for the propane-fired boilers were obtained from the
RBLC. The RBLC was searched for all determinations in the last 10 years under the process
code 13.310, Gas-Fired Boilers (<100 MMBtu/hr). The search results for gas-fired boilers are
summarized in Table 5-14.

Table 5-14. SOz Control for Gas-Fired Boilers with a Rating < 100 MMBtu/hr

Control Technology Number of Determinations Emission Limits
Low Sulfur Fuel 6 0.03-0.12 Ib/hr
Good Combustion Practices 4 0.0048 — 0.6 Ib/MMBtu
Pipeline Quality Natural Gas 28 0.0006 — 0.0048 1b/MMBtu

No Control Specified 4 0.0021 1b/MMBtu

RBLC Review

A review of similar units in the RBLC indicates that good combustion practices and combustion
of low sulfur fuel are the principle SO> control technologies installed on propane-fired boilers.
The lowest SO2 emission rate listed in the RBLC is 0.0006 Ib/MMBtu.

Step 1 - Identification of SO2 Control Technology for the Propane-Fired Boilers
From research, the Department identified the following technologies as available for SO, control
for the propane-fired boilers:

(a) Low Sulfur Fuel
The theory of low sulfur fuel was discussed in detail in the PM» s BACT for the
propane-fired boilers and will not be repeated here. The Department considers low
sulfur fuel a technically feasible control technology for the propane-fired boilers.

(b) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of SO>. The Department considers GCPs a
technically feasible control technology for the propane-fired boilers.

Step 2 - Eliminate Technically Infeasible SO2 Technologies for the Propane-Fired Boilers
All identified control devices are technically feasible technologies for the propane-fired boilers.
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Step 3 - Rank the Remaining SO2 Control Technologies for the Propane-Fired Boilers
GVEA has accepted the only technically feasible control technology for the propane-fired
boilers. Therefore, ranking is not required.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal
GVEA proposed the following as BACT for SOz emissions from the propane-fired boilers:

(a) SO, emissions from the operation of the propane-fired boilers shall be controlled by
using low sulfur fuel at all times of operation.

(b) SO> emissions from the propane-fired boilers shall not exceed 0.0012 Ib/kgal over a 4-
hour averaging period.

Department Evaluation of BACT for SO: Emissions from the Propane-Fired Boilers

The Department reviewed GVEA’s proposal for the propane-fired boilers and finds that the SO»
emission rate provided by GVEA was erroneously calculated. The Department used AP-42 Table
1.5-1 emission factor for propane combustion (0.10S 1b/1,000 gal, where S = gr/100 scf) and
using the existing sulfur limit in Condition 11 of the stationary source’s Operating Permit
AQO110TVPO3 (120 ppmv) The Department corrected this emission factor to 0.75 1b/1,000 gal,
assuming 16 ppmv sulfur = 1 gr/100 scf.

Step 5 - Selection of SO2 BACT for the Propane-Fired Boilers
The Department’s finding is that BACT for SO, emissions from the propane-fired boilers is as
follows:

(a) SOz emissions from EUs 11 and 12 shall be controlled by only combusting gas fuel
(propane) with a total sulfur content of no more than 120 ppmv, or direct emissions of 0.75
1b/1,000 gal;

(b) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation; and

(c) Compliance with the emission rate limit will be demonstrated with fuel shipment receipts
that indicate that propane was the fuel that was delivered.

Page 26 of 28

Appendix I11.D.7.7-1152



Public Review Draft August 19, 2024
Golden Valley Electric Association March, 23, 2024
North Pole Power Plant BACT Determination Addendum

6. BACT DETERMINATION SUMMARY

Table 6-1. NOx BACT Limits

EU ID Description Capacity BACT Limit BACT Control
All N/A N/A EPA approved a comprehensive precursor demonstration for NOx
See details in the Section 1 Introduction
Table 6-2. PM2.s BACT Limits
EUID Description Capacity BACT Limit BACT Control
1 Fuel Oil-Fired Simple Cycle | 7 \ v g/ 0.012 1b/MMBtu Low Ash Fuel
Gas Turbine .. .
Fuel OllFired Sizole Cvel Limited Operation
uel Oil-Fired Simple Cycle
Fuel Oil-Fired Combined
3 Cycle Gas Turbine 455 MMBtu/hr 0.012 Io/MMBtu Limited Operation
6 Fuel Oil-Fired Combined | 55\ 1y 1Ry iy 0.012 1b/MMBtu Good Combustion Practices
Cycle Gas Turbine
Limited Operation
7 Large Diesel-Fired Engine 619 hp 0.32 g/hp-hr Positive Crankcase Ventilation
Good Combustion Practices
11 Propane-Fired Boiler 5.0 MMBtu/hr 0.008 1b/MMBtu Propane as Fuel
12 Propane-Fired Boiler 5.0 MMBtu/hr 0.008 1b/MMBtu Good Combustion Practices
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Table 6-3. SO2 BACT Limits
EU ID Description Capacity BACT Limit BACT Control
1 Fuel Oil-Fired Simple Cycle | 57 Ny gy 15 ppmw S in fuel Limited Operation
Gas Turbine )
Fuel Oil-Fired Simble Cuel Ultra-Low Sulfur Diesel
uel Oil-Fired Simple Cycle .
2 Gas Turbinr:a Y 672 MMBtu/hr 15 ppmw S in fuel Good Combustion Practices
ppmw S in fuel
Fuel Oil-Fired Combined >0 (Normal Ops)
5 uel O1l-Fired Combine 455 MMBtu/hr - Limited Operation
Cycle Gas Turbine 15 Rpmw S in fuel
— (Start-Up) Light Straight Run Turbine Fuel (Normal Operations)
50 Rpmw S in fuel ULSD (Start-Up)
il-Fi i = (N 1 Ops) . .
6 Fuel Oil-Fired Comblned 455 MMBtu/hr (Norma - . Good Combustion Practices
Cycle Gas Turbine 15 Rpmw S in fuel
— (Start-Up)
Limited Operation
7 Large Diesel-Fired Engine 619 hp 500 ppmw S in fuel Good Combustion Practices
Low Sulfur Fuel
11 Propane-Fired Boiler 5.0 MMBtu/hr 120 ppmv S in fuel Propane as Fuel
12 Propane-Fired Boiler 5.0 MMBtu/hr 120 ppmv S in fuel Good Combustion Practices
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Stationary Source: North Pole Power Plant

Emission Units: EU IDs 1 and 2 (672 MMBtu/hr (60.5 MW) Simple Cycle Turbines)

Pollutant of Concern: PMas

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements !

0.012 Ib/MMBtu (3-hr
avg);

In each Annual Compliance Certification required by the Operating
Permit, report the compliance status for this requirement.

Conduct a one-time performance test using Method 201A and 202 at
maximum achievable load to demonstrate compliance and submit
results to the Department.

Combust Only Low Ash
(Distillate) Fuel

For each shipment of fuel combusted, keep receipts that specify fuel
grade, and quantity of fuel received.

Include a statement in each operating report required by the Operating
Permit, affirming that the fuel delivered was a low ash (distillate) fuel.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

If manufacturer specifications provide specific recommended
combustion settings for CO and O2 concentrations in the flue gas, at
least once during each quarter that the emission unit operates, measure
CO and O2 in the exhaust stream using a portable handheld
combustion analyzer and report these values in the following semi-
annual operating report required by the Operating Permit.

Limited Operation

EU 1 shall comply with the combined annual NOx limit for EUs 1, 5,
and 6, listed in Condition 16.1a, and the MR&R listed in Conditions
16.1 through 16.4 of Construction Permit AQO110CPTOI Rev. 1.

EU 2 shall comply with the 7,992 hour NOx limit listed in Condition
16.1 of Construction Permit AQO110CPTO1 Rev. 1 and the MR&R
listed in Conditions 19.1 through 19.4 of Operating Permit
AQO110TVPO4.

Emission Units: EU IDs 5 and 6 (455 MMBtu/hr (43 MW) Combined Cycle Turbines)

Pollutant of Concern: PMa2s

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements!

0.012 Ib/MMBtu (3-hr
avg)

In each Annual Compliance Certification required by the Operating
Permit, report the compliance status for this requirement.

Conduct a one-time performance test at maximum achievable load
using EPA Method 201A and 202 to demonstrate compliance and
submit results to the Department.

! While the substantive requirements are described here, for any permit containing the requirement, the actual
language may differ in non-substantive ways and include additional details.
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Comply with 1,600 TPY
combined NOx limit for
EUs 1, 5, and 6, listed in
Condition 16.1a of
Construction Permit
AQO110CPTO1 Rev. 1

Include a statement in each operating report required by the Operating
Permit, affirming that the Permittee complied with the combined NOx
limit for EUs 1, 5, and 6 found in Condition 16.1a of Construction
Permit AQO110CPTO1 Rev. 1.

Perform the MR&R required by Conditions 16.1 through 16.4 of
Construction Permit AQO110CPTO1 Rev. 1.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

If manufacturer specifications provide specific recommended
combustion settings for CO and Oz concentrations in the flue gas, at
least once during each quarter that the emission unit operates, measure
CO and O in the exhaust stream using a portable handheld
combustion analyzer and report these values in the following semi-
annual operating report required by the Operating Permit.

Emission Units: EU IDs 7 (400 kW Emergency Diesel Engine)

Pollutant of Concern: PMas

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements !

Limit Operation to 52
hours per 12-month
rolling period

Demonstrate compliance by complying with Conditions 6 through 6.2
of Construction Permit AQO110CPTO1 Rev. 1.

Installation of positive
crankcase ventilation
(PVO)

Submit initial certification in a Facility Operating Report that a

positive crankcase ventilation system has been installed or is an
inherent design.

Operate, maintain, and inspect according to the manufacturer’s

instructions and recommendations.

0.32 g/hp-hr (3-hr avg)

Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

Good Combustion
Practices

Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

Emission Units: EU IDs 11 and 12 (5.0 MMBtu/hr Boilers)

Pollutant of Concern: PMas

BACT Measure

\ Monitoring, Recordkeeping and Reporting Requirements !
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0.008 Ib/MMBtu (3-hr
avg)

In each Annual Compliance Certification required by the Operating
Permit, report the compliance status for this requirement.

Combust Only Propane
as Fuel

Demonstrate compliance by complying with Conditions 7 through 7.3
of Construction Permit AQO110CPTO1 Rev. 1.

Good Combustion
Practices and Periodic O;
Monitoring

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

If manufacturer specifications provide specific recommended
combustion settings for CO and Oz concentrations in the flue gas, at
least once during each quarter that the emission unit operates, measure
CO and O in the exhaust stream using a portable handheld
combustion analyzer and report these values in the following semi-
annual operating report required by the Operating Permit.
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Stationary Source: North Pole Power Plant

Emission Units: EU IDs 1 and 2 (672 MMBtu/hr (60.5 MW) Simple Cycle Turbines)

Pollutant of Concern: SO:

BACT Measure Monitoring, Recordkeeping and Reporting Requirements For! Bookmark not
defined.
Combust Only Ultra Low e For each shipment of fuel, test sulfur content or keep receipts that
Sulfur fuel at no more specify fuel grade, date and time, and quantity of fuel received. Keep
than 0.0015 percent records of the results of sulfur content tests and receipts for fuel
sulfur by weight shipments.

Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

Emission Units: EU IDs 5 and 6 (455 MMBtu/hr (43 MW) Combined Cycle Turbines)

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements Eror! Bookmark not

defined.

Combust Only Ultra Low
Sulfur fuel during startup

For each shipment of fuel, test the sulfur content or keep receipts that
specify fuel grade, date and time, and quantity of fuel received. Keep
records of the results of sulfur content tests and receipts for fuel
shipments.

Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Except during startup,
limit sulfur content in
fuel to 50 ppmw

For each shipment of fuel, test the sulfur content or keep receipts that
specify fuel grade, date and time, and quantity of fuel received. Keep
records of the results of sulfur content tests and receipts for fuel
shipments.

Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

Emission Unit: EU ID 7 (400 kW Emergency Diesel Engine)

Pollutant of Concern: SOz

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements Eror! Bookmark not

defined.
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Limit the sulfur content
of the fuel combusted to
0.05 weight percent

For each shipment of fuel combusted in EU ID 7, keep receipts that
specify fuel grade, and quantity of fuel received.

Include in each semi-annual operating report a summary of the records
listed above.

Good Combustion
Practices

Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

Limit operation to no
more than 52 hours per
12 month rolling period

Demonstrate compliance by complying with Conditions 6 through 6.2
of Construction Permit AQO110CPTO1 Rev. 1.

Emission Units: EU IDs 11 and 12 (5.0 MMBtu/hr Boilers)

Pollutant of Concern: SOz

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements Eror! Bookmark not

defined.

Combust only propane
with a total sulfur content
of no more than 120
ppmv, or direct emissions
of 0.75 1b/1,000 gal;

For each shipment of fuel, test the sulfur content or keep receipts that
specify fuel grade, date and time, and quantity of fuel received. Keep
records of the results of sulfur content tests and receipts for fuel
shipments.

Alternatively, conduct a stack test to directly measure SO> emissions
and report results in 1b/1,000 gal of fuel combusted.

Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.
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HS#2+10 HS#2-15 No. 1 ULS <15 ppm Difference between ULS and HS2 NO 1< 1,000 ppm Difference between ULS and No. 1
Weighted Average S 42754 S 27819 $ 3.8870 $ 0.358 $3.2358 $ 0.651
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GVEA

‘Golden Valley Electric Association

PO Box 71249, Fairbanks, AK 99707-1249 = (907) 452-1151 » www.gvea.com

Your Touchstone Energy® Cooperative m
—

April 28, 2023 Certified Mail
Return Receipt Requested
7018 1130 0001 6544 6793

ADEC Air Permits Program
ATTN: Emissions Inventory
555 Cordova Street
Anchorage, AK 99501

Subject: Golden Valley Electric Association
2022 Point Source Emission Inventory
North Pole Power Plant

Golden Valley Electric Association (GVEA) is submitting a 2022 Annual Point Source
Emission Inventory for the North Pole Power Plant (Permit No. AQ0110TVP04, Rev. 1).

An excel template and guidance document are available on the ADEC website at
http://dec.alaska.gov/Applications/Air/airtoolsweb/PointSourceEmissioninventory. The
guidance document posted on the ADEC website requires reporting of:
e PM10 Primary (Filt + Cond)(PM10-PRI);
PM2.5 Primary (Filt + Cond)(PM25-PRI); and, if applicable,
PM10 Filterable (PM10-FIL);
PM2.5 Filterable (PM25-FIL); and
PM Condensable (PM-CON).

The excel template available on the ADEC website includes reporting of:
e PM10 Primary (Filt + Cond)(PM10-PRI);

Due to the discrepancies between the excel template and guidance document, GVEA
has chosen to report the following PM-related pollutants in the 2022 Point Source
Emission Inventory similar to previous inventories.

e PM10 Primary (Filt + Cond)(PM10-PRI);
e PM2.5 Primary (Filt + Cond)(PM25-PRI);
e PM2.5 Filterable (PM25-FIL); and

e PM Condensable (PM-CON).
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ADEC - 2022 Point Source Emission Inventory
Page 2

If you have any questions please contact me by phone at 907-458-4557 or by email at
nmknight@gvea.com. The certification from Christopher Forrest, Director of Power
Supply, follows.

Sincerely,
Naomi Morton Knight, P.E.

Environmental Officer

Enclosures: 2022 North Pole Point Source Emission Inventory
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ADEC - 2022 Point Source Emission Inventory
Page 3

Certification
Based on information and belief formed after reasonable inquiry, | certify that the
statements and information in and attached to this document are true, accurate and

complete.

Sincerely,

W%.m

Christopher Forrest
Director of Power Supply
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B NI Stationary Source Detail
Inventory Start Date 1/1/2022
Inventory End Date 12/31/2022
ADECID 110
AFS ID 0209000011
Census Area Fairbanks North Star Borough (090)

Name

North Pole Power Plant

Physical Location

1500 H & H Lane

North Pole, AK 99705

Lat 64.73444 [Long -147.3453

Legal Description: Not Available

Owner Name, Address,
and Contact Number

Naomi Morton Knight, P.E.

Golden Valley Electric Association

PO Box 71249

Fairbanks, AK 99707-1249

907-458-4557

Line of Business {NAICS) 221112
Line of Business {SIC) 4911
Facility Status Operating
Facility Status Year 1976
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It _______ Emission Unit 01 == -
Specifications
[v] 01 Design Capacity 672 MILLION BTU PER HOUR
Description GT#1 Gas Turbine Emission Unit Status Operating
Manufacturer General Electric |Manufactured Year Installed 1976
Model Number Frame 7 Series 7001 Model BR |Serlal Number 238057
|Regulations
IRegu!atiun.{Dus:riEtinn
Not Applicable
> Control Equipment
Capture Efficiency (%) 0
System Description None
|Equipment Type(s) None
Pollutants Controlled
Pollutant Description Reduction Efficiency (%)
Not Applicable Not Applicable
Processes
Process Primary Process
SCC Code 20100109
> Internal Combustion Engines
> Electric Generation
> Distillate Oil {Diesel)
> Turbine: Exhaust
Material Processed Distillate Oil (No. 2)
Period Start 1/1/2022 [Period End [12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
484,209|gallons 16.6 25.8 249 32.7
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
0.1 0.5 1.0 167.9
Fuel Characteristics
Heat Content |;I‘em. Sulfur Content (wt. [H,S Sulfur Content Ash Content
t. S)
136.602 0.303 Not Available Not Availabl
Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
394 Not Available HHV
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO)  |6.5E+00 POUNDS HOUR 2022 CEMS Average 5.456E-01
Ammonia (NH;) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NO,) 3.1E+02 POUNDS HOUR 2022 CEMS Average 2.584E+01
[PM,, Primary
Filt + Cond}PM..-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 3.969E-01
PM, 5 Primary
Filt + Cond)(PM, o-PRI) 1.2€-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 3.969E-01
PM, ; Fiiterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.422E-01
(PM, -FIL}
:::ﬂf:g:‘;"s'b'e 7.26-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.381E-01
Sulfur Dioxide (SO,) 4.4E-02 POUNDS GALLON Mass Balance 1.071E+01
Volatile Organic 4.1E-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.356E-02
iCompounds (VOC)
feaionciead 1.4E-05 POUNDS MILLION BTUS AP-42 Table 3.1-2a 4.630E-04
compounds
Pracess Secondary Process
SCCCade (20100109
> Internal Combustion Engines
> Electric Generation
> Distillate Qil (Diesel)
> Turbine: Exhaust
{Material Processed Distillate Qil (No. 1 ULS)
Period Start 1/1/2022 |Period End 112/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
3,220 |ga|lons 12.0 17.2 41.6 29.2
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
B.9E-04 3.1E-03 6.6E-03 1.1
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H Emission Unit01 = =l
Fuel Characteristics
Heat Content lzl:'r‘n. Sulfur Content (wt. |H,S Sulfur Content Ash Content
S}
133.699 0.101 Not Available Not Available
Heating
Heat Input (MMBtu/hr} Heat Output Heat Values Convention
1386 Not Availabl HHV
Emissions
Pollutant !Emlssion Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO)  [6.5E+00 POUNDS HOUR 2022 CEMS Average 3.628E-03
{Ammonia [NHL} Not Available Not Available Not Availabl Not Availabl Not Available
Nitrogen Oxides (NO,) 3.08E+02 POUNDS HOUR 2022 CEMS Average 1.718E-01
PM,, Primary
(Filt + Cond)(PM,-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.583E-03
PM, 5 Primary T
{Filt + Cond)(PM, ,-PRI) 1.2€-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.583E-03
PM, s Filterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 9.256E-04
(PM, 5-FIL)
mﬂfgg:ﬁ"s'b'e 7.2€-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.550E-03
Sulfur Dioxide (50,) 1.4E-02 POUNDS GALLON Mass Balance 2.211E-02
Volatile Organic 4.1E-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 8.825E-05
Compounds (VOC)
heaid and leaid 1.4E-05 POUNDS MILLION BTUS AP-02 Table 3.1-2a 3.014E-06
compounds
Release Points
iD Description Type Apportion %
01N GT #1 North Stack Vertical 50
015 GT #1 South Stack Vertical 50
B — ‘Release Point 01N
Specifications
lip 01N |Tvpe [vertical
Description GT #1 North Stack
Stack Status Active
Stack Parameters
Stack Height (ft Stack Diameter (ft) Exit Gas Temp (F Exit Gas Velocity (fps! Exit Gas Flow Rate (acfm)
62 8.46 729 |182 620,700
Geagraphic Coordinate
Latitude 64.73549 Longitude -147.35021 |Datum INAD 1983
IBase Elevation 150 Accuracy 1
Location Description North Pole, AK
Data Source |Engineering Estimate
[T Release Point 018 s
Specifications
D 015 |Type |vertical
Description GT #1 South Stack
Stack Status Active
Stack Parameters
Stack Helght (ft) Stack Diameter {(ft) Exit Gas Temp (F) Exit Gas Velocity {fps) Exit Gas Flow Rate (acfm)
62 8.46 729 182 620,700
Geographic Coordinate
Latitude 64.73525 Longitude -147.35021 |Datum |NAD 1983
|Base Elevation 150 Accuracy 1
Location Description North Pole, AK
Data Source Engineering Estimate
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| . Emission Unit 02 = b ¢
Specifications
iD 02 Design Capacity 672 MILLION BTU PER HOUR
[Description GT#2 Gas Turbine Emission Unit Status Operating

iManufacturer General Electric Manufactured Year Prior to October 4, 1977
Model Number Frame 7, Series 7001, Model BR_ Serial Number 248861
Regulations
Regulation/Description
Not Applicable
> Control Equipment
Capture Efficiency (%) 0
System Description None
|Equipment Type(s) None
Pollutants Controlled
Pollutant Description Reduction Efficiency (%)
Not Applicable Not Applicable
Processes
Process Primary Process
SCC Code 20100109
> Internal Combustion Engines
> Electric Generation
> Distillate Oil {Diesel)
> Turbine: Exhaust
Material Processed Distillate Oil {No. 2)
Period Start 1/1/2022 |Period End 112/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
5,384,656 [gallons 18.3 8.2 25.8 47.7
Operational Schedule
Days/Week Hourg/Day Woeeks/Period Hours/Period
1.4 4.8 10.5 1,767
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. |H,S Sulfur Content Ash Content
) pct. S)
136.602 0.303 Not Availabl Not Available
Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
416 Not Available HHV
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO) 3.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-1 1.214E+00
Ammonia (NH;) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NO,) 8.8E-01 POUNDS MILLION BTUS AP-42 Table 3.1-1 3.236E+02
PM,q Primary
{Filt + Cond)(PM,,-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 4.413E+00
PM, ¢ Primary
. 1.2€-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 4.413E+00
(Filt + Cond){PM, -PRI)
PM, 5 Filterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.581E+00
(PM, 5-FIL)
::’"vfggz‘;"s'b'e 7.26-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.64BE+00
Sulfur Dioxide (S0,) 4.4E-02 POUNDS GALLON Mass Balance 1.191E+02
Volatile Organic 4.1€-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.508E-01
Compounds (VOC)
eadisndliead 1.4E-05 POUNDS MILLION BTUS AP-02 Table 3.1-2a 5.149E-03
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= : Emission Unit 02 1
Process Secondary Process
SCC Code 20100109
> Internal Combustion Engines
> Electric Generation
> Distillate Oil {Diesel)
> Turbine: Exhaust
Material Processed Distillate Oil {(No. 1 ULS)
Period Start 1/1/2022 [Period End 112/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
444,249 |gallons 96.0 0.8 1.7 1.5
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
0.1 0.4 0.9 145.8
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. [H,S Sulfur Content Ash Content
) pct, S)
133.699 0.101 Not Available Not Available
Heating
Heat Input (MMBtu/hr] Heat Output Heat Values Convention
407 Not Available HHV
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO) |3.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-1 9.800E-02
Ammonia {NH;) Not Available Not Available Not Available Not Available Not Availabl.
Nitrogen Oxides (NO,) 8.8E-01 POUNDS MILLION BTUS AP-42 Table 3.1-1 2.613E+01
PM,, Primary
(Filt + Cond)(PM,,-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 3.564E-01
PM, 5 Primary o
(Filt + Cond)(PM, 5-PRI) 1.2€-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 3.564€E-01
PM, ; Filterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.277€-01
(PM, 5-FIL)
:’xfggx"s'b'e 7.2-03 POUNDS MILLION BTUS AP-02 Table 3.1-2a 2.138E-01
Sulfur Dioxide (SO,) 1.5€-02 POUNDS GALLON Mass Balance 3.275€+00
Volatite Organic 4.1E-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.218E-02
Compounds (VOC)
mialatiel 1.4E-05 POUNDS MILLION BTUS AP-42 Table 3.1-2a 4.158E-04
compounds
Release Points
{ID Description Type Apportion %
02N GT #2 North Stack Vertical 50
1025 GT #2 South Stack \.*‘g:t_ic_al 50
: Release Point 02N
Specifications
1D 02N [Type |vertical
Description GT #2 North Stack
Stack Parameters
Stack Height (ft) Stack Diameter (ft) Exit Gas Temp (F) Exit Gas Velocity {fps) Exit Gas Flow Rate (acfm)
62 B.46 729 182 620,700
Geograpbhic Coordinate
Latitude 64.735044 Longitude -147.351072 |Datum INAD 1983
Base Elevation 150 Accuracy 1
Locatlon Description North Pole, AK
Data Source Engineering Estimate
|_ i Release Point 025
Specifications
ID 025 |Type [Vertical
Description GT #2 South Stack
Stack Parameters
Stack Height (ft) Stack Diameter (ft] Exit Gas Temp (F) |Exit Gas Velocity (fps Exit Gas Flow Rate (acfm)
62 8.46 I729 |182 |szo,7oo
Geographic Coordinate
Latitude 64.73525 Longitude -147.35127 _|patum [NAD 1983
rase Elevation 150 Accuracy 1
Location Description North Pole, AK
Data Source Engineering Estimate
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- . L ‘Emission Unit 05
Specifications
1D 05 Design Capacity 455 MILLION BTU PER HOUR
Description GT#3 Gas Turbine Emission Unit Status Operating
Manufacturer General Electric Manufactured Year Purchased 2004
Model Number LM6000PC Serial Number 191-548
Regulations
|Regulation/Description
40 CFR 60 Subpart GG
> Control Equipment
|Capture Efficiency (%) 100

System Description

Weir Rotojet Water Injection (NO)

Emerachem LLC CO catalvst

Eguipment Type(s)

Water Injection

Pallutants Controlled

Pollutant Description

Reduction Efficiency (%)

Carbon Monoxide 66
Nitrogen Oxides 77
Processes
Process |Primary Process
SCC Code 20100901
> Internal Combustion Engines
> Electric Generation
> Kerosene/Naphtha (Jet Fuel)
> Turbine: Exhaust
Material Processed Naphtha
Period Start 1/1/2022 |Period End |12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
26,058,464 {gallons 23.5 25.2 29.7 21.7
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
6.4 22.0 47.7 8,019
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. [H,S Sulfur Content Ash Content
) pct. S)
109.068 0.0018 Not Available Not Available
Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
354 Not Available HHV
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons _
Carbon Monoxide (CO) |1.7E+00 POUNDS HOUR 2022 CEMS Average 6.816E+00
Ammonia (NH,) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NO,) 1.18E+02 POUNDS HOUR 2022 CEMS Average 4.731E+02
PM,, Primary
(Filt + Cond)(PM,g-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.705E+01
PM, s Primary
{Filt + Cond)(PM, .-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.705E+01
PM, ; Filterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 6.111E+00
(PM, ;-FIL)
P::ﬂfggg?"s'ble 7.2E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.023E+01
Sulfur Dioxide {SO,) 2.1E-04 POUNDS GALLON Mass Balance 2.934€E-01
WolatleDreanic 4.1€-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 5.826E-01
Compounds (VOC)
feadrandead 1.4E-05 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.989E-02
compounds
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il = _ Emission Unit 05 )
Process Secondary Process
SCC Code 20100109
> Internal Combustion Engines
> Electric Generation
> Distillate Oil (Diesel)
> Turbine: Exhaust
Material Processed Distillate Oil (No. 1 ULS)
Period Start 1/1/2022 |Period End 112/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
262,514 [gallons 212 0.8 03 77.6
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
0.1 0.2 0.5 80.8
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. [H,S Sulfur Content Ash Content
) pct, S)
133.699 0.0015 Not Available Not Available
Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
434 Not Available HHV
Emissions
Pollutant Emission Factar EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO)  |1.7E+00 POUNDS HOUR 2022 CEMS Average 6.867E-02
Ammonia (NH,) Not Available Not Available Not Available Not Available Not Availahle
Nitrogen Oxides (NO,) 1.18E+02 POUNDS HOUR 2022 CEMS Average 4,766E+00
PM;, Primary
(Filt + Cond)(PM,-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.106E-01
PM, s Primary
(Filt + Cond)(PM, s-PRI) 1.2E-02 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.106E-01
PM, ; Filterable
4.3E-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 7.546E-02
(PM, s-FIL)
r::ﬂf:g:?"s'b'e 7.26-03 POUNDS MILLION BTUS AP-42 Table 3.1-2a 1.264€-01
Sulfur Dioxide (SO,) 2.0E-04 POUNDS GALLON Mass Balance 2.678E-02
Volatile Organic 4.1€-04 POUNDS MILLION BTUS AP-42 Table 3.1-2a 7.195€-03
Compounds {VOC)
Lead and lead 1.4€-05 POUNDS MILLION BTUS AP-42 Table 3.1-2a 2.457E-04
compounds
Release Points
1D Description Type Apportion %
05 GTH3 Stack = . Vertical 100
] Release Point 05
Specifications
ID 05 |Type [vertical
Description GT#3 Stack
Stack Parameters
Stack Height (ft) Stack Diameter {ft) Exit Gas Temp (F) Exit Gas Velocity {fps) Exit Gas Flow Rate (acfm)
110 11.11 270 73.8 347,949
Geographic Coordinate
Latitude 64.73526 Longitude -147.34985 [Datum INAD 1983
Base Elevation 150 Accuracy 1
Location Description North Pole, AK
Data Source |Engineering Estimate
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- Emission Unit 06

Specifications

1D 06 Design Capacity 455 MILLION BTU PER HOUR
|Description GT#4 Gas Turbine Emission Unit Status Not Installed
Manufacturer General Electric {Manufactured Year This unit has not been installed
Model Number LM6000PC |Serial Number T8D
[Regulations
Regulation/Description
40 CFR 60 Subpart KKKK
> Control Equipment
|Capture Efficiency (%) Not Applicable
System Description Not Applicable
Equipment els Not Applicable
Pollutants Controlled
Pollutant Description Reduction Efficiency (%)
Not Applicable Not Applicable
Processes
Process Primary Process
SCC Code Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Material Processed Not Applicable
Period Start 1/1/2022 |Period End |12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
Not Applicable |Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Operational Schedule

Days/Week

Weeks/Period
EKS)

Hours/Period

Not Applicable

Not Applicable

Not Applicable

Fuel Characteristics

Heat Content

Elem. Sulfur Content

H,S Sulfur Content

Ash Content

Not Applicable Not Applicable Not Applicable Not Applicable
Heating
Heat input Heat Output Heat Values Convention
Not Applicable Not Applicable Not Applicable
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons

Carbon Monoxide (CO)

Not Applicable

Not Applicable

Not Applicable

Not Applicabie Not Applicable

Ammonia (NH,)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Nitrogen Oxides (NO,)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM,, Primary
{Filt + Cond)(PM,,-PRI}

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM, 5 Primary
{Filt + Cond)(PM, s-PRI)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM2.5 Filterable
(PM, ¢-FIL)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM Condensible
(PM-CON)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Sulfur Dioxide (SO,)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Volatile Organic
Compounds {VOC)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Lead and lead
compounds

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable
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Carbon Monoxide (CO)

£ IRV e Emission Unit 06
Pracess Secondary Process
[scc code Not Am?c{able
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Material Processed Not Applicable
Period Start 1/1/2022 [Period End [12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
Not Applicable [Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Operational Schedule
Days/Week IHours[Day |Weeks/Period Hours/Period
Not Applicable INot Applicable Not Applicable Not Applicable
Fuel Characteristics
Heat Content |Elem. Sulfur Content H,S Sulfur Content Ash Content
Not Applicable |Not Applicable Not Applicable Not Applicable
Heating
Heat Input Heat OQutput Heat Values Convention
Not Applicable Not Applicable Not Applicable
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

Ammonia (NH;)

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

Nitrogen Oxides (NO,}

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

PMy, Primary
(Filt + Cond)(PM,,-PRI)

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

PM, 5 Primary
(Filt + Cond){PM, .-PRI}

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

PM2.5 Filterable
(PM, 5-FIL)

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

PM Condensible
{PM-CON)

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

Sulfur Dioxide (SO,)

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

Volatile Organic

Not Applicable

Not Applicable Not Applicable

Not Applicable

Not Applicable

Compounds (VOC)
Lead and lead

Not Appli licabl Not Appli i Not Appli
e ot Applicable Not Applicable ot Applicable Not Applicable ot Applicable
Release Points
D Description Type Apportion %
[Not Applicable Not Applicable |Not Applicable [Not Applicable Not Applicable Not Applicable
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Emission Unit 07

Specifications

ID 07 Design Capacity 565 HORSEPOWER
Description Emergency Generator Engine Emission Unit Status Operating
Manufacturer Mitsubishi Manufactured Year Installed 2005
1Mode| Number 0A8829 Serial Number 2083094
|Regulations

IRegulation/Description

40 CFR 63 Subpart 2zzz

> Control Equipment

Capture Efficiency (%) 0

System Description None

|Equipment Type(s) None

Pollutants Controlled

Pollutant Description

IReduction Efficiency (%)

Not Applicable

|Not Applicable

Processes
Process Primary Process
SCC Code 20200107

> Internal Combustion Engines

> Electric Generation

> Distillate Oil (Diesel}

> Reciprocating: Exhaust

Material Processed

Distillate Oil {(No. 1 ULSD}

Period Start 1/1/2022 |Period End [12/31/2022

Throughput
Total Summer % Fall % Winter % Spring %

57.6|gallons 61.1 16.7 0.0 22.2

Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
1.4E-03 4.9E-03 0.01 2

Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. |H,S Sulfur Content Ash Content
{MMBtu/keal) pct. S)
133.699 0.0015 Not Available Not Available

Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
4 Not Available HHV

Emissions
Pollutant |Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide {CO) 6.68E-03 POUNDS HORSEPOWER-HOUR AP-42 Table 3.3-1 3.397E-03
Ammonia (NH;) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NO,} 3.1E-02 POUNDS HORSEPOWER-HOUR AP-42 Table 3.3-1 1.576€-02
PM,, Primary
(Filt + Cond){PM,,-PRI) 2.2E-03 POUNDS HORSEPOWER-HOUR AP-42 Table 3.3-1 1.119E-03
PM, 5 Primary
{Fillt + Cond)(PM, .-PRI) 2.2E-03 POUNDS HORSEPOWER-HOUR AP-42 Table 3.3-1 1.119E-03
PM, ; Filterable

2.2E-03 POUNDS HORSEPOWER-HOUR AP-42 Table 3.3-1 1.119€-03

(PM,5-FIL)
PM Condensible Not Available Not Available Not Available Not Available Not Available
(PM-CON)
Sulfur Dioxide {SO,) 2.0E-04 POUNDS GALLON Mass Balance 5.875E-06
Volatie Organic 2.56-03 POUNDS HORSEPOWER-HOUR  |AP-42 Table 3.3-1 1.278E-03
|Compounds (VOC)
Lead and lead compounds|Not Available Not Available Not Available Not Available Not Available
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__ _ Emission Unit 07 _ j
Process Secondary Process
S$CC Code Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Material Praocessed Not Applicable
Period Start 1/1/2022 |Period End 112/31/2022
Throughput
Total Summer % Fall % |Winter % Spring %
Not Applicable |Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
Not Applicable Not Applicable Not Applicable Not Applicable
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. |H,S Sulfur Content Ash Content
(MMBtu/keal) s}
Not Applicable Not Applicable Not Applicable Not Applicable
Heating
Heat Input Heat Output Heat Values Convention
Not Applicable Not Applicable Not Applicable
Emissions
Pollutant Emission Factor EF Numeratar EF Denominator EF Source Tons Per Year
Carbon Monoxide (CO) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Ammonia (NH;) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Nitrogen Oxides (NOy) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PM,, Primary i . . . )
(Filt + Cond)(PM,-PRI) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PM, 5 Primary X . R . L
{Fill + Cond)(PM, --PRI} Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PM,; Filterable ) .
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
(PM, c-FIL}
:’;\:ﬂ?gg:inslble Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Sulfur Dioxide (SO,) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Zg:tieug;ia&zq Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Lead and lead compounds|Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Release Points
D Description Type Apportion %
07 Emergency Engine Stack Vertical 100
' ) Release Point 07 5
Specifications
1D lo7 |Type |vertical
Description IEmergencv Engine Stack
Stack Parameters
Stack Height (ft) Stack Diameter (ft) Exit Gas Temp (F) Exit Gas Velocity (fps) Exit Gas Flow Rate (acfm)
27 0.83 1,299 88.7 2,878
Geographic Coordinate
Latitude §4.7341 Longitude -147.35072 |patum INAD 1983
Base Elevation 150 Accuracy 1
|l.ocation Description North Pole, AK
[Data Source Engineering Estimate
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AvRoll T 5 1 Emission Unit 11
Specifications
iD 11 Design Capacity S MILLION BTU PER HOUR
Description Building Boiler Emission Unit Status Operating
Manufacturer Bryan Steam {Manufactured Year Installed 2005
Model Number RV500 |Serial Number 93433
|Regulations
|Regulation/Description
Not Applicable
> Control Equipment
Capture Efficiency (%) |0
System Description None
Equipment Type(s) None
Pollutants Controlled
Pollutant Description Reduction Efficiency (%)
Not Applicable Not Applicable
Processes
Process Primary Process
SCC Code 10301002
> External Combustion Boilers
> Space Heaters
> Commercial/Institutional
> Liquified Petroleum Gas (LPG)
{Material Processed Propane
Period Start 1/1/2022 [Period End 112/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
3,677|gallons Izg.e 20.4 19.0 31.0
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
0.1 0.2 0.4 67.3
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. |H,S Sulfur Content Ash Content
{MMBtu/kgal) pct. S} {vol. pct. H,S)
91.6 3.12€-06 0.2 Not Available
Heating
Heat Input (MM8tu/hr) Heat Output Heat Values Convention
S Not Available HHV
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO) 7.5 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.379E-02
Ammonia (NH,) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NO,) 13 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 2.390E-02
PM,, Primary
{Filt + Cond)(PM,,-PRI) 0.7 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.287E-03
PM, 5 Primary
{Filt + Cond){PM, s-PRI) 0.7 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.287E-03
PM, s Filterable
0.2 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 3.677E-04
(PM, 5-FIL)
:’:"'wfgg:j"s'b'e 0.5 POUNDS THOUSAND GALLONS  [AP-42 Table 1.5-1 9.192€-04
Sulfur Dioxide (SO,) 2.6E-07 POUNDS GALLON Mass Balance 4.823E-07
Zs::z:ﬁg;a&) 0.8 POUNDS THOUSAND GALLONS  |AP-42 Table 1.5-1 1.471E-03
Lead and lead compounds|Not Available Not Available Not Available Not Available Not Available
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I Emission Unit 11
Process Secondary Process
SCC Code Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Material Processed Not Applicable
Period Start 1/1/2022 |Period End 12/31/2022
Throughput
Total Summer % Fall% Winter % Spring %
Not Applicable |Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
Not Applicable Not Applicable Not Applicable Not Applicable
Fuel Characteristics
Heat Content Elem. Sulfur Content H,S Sulfur Content Ash Content
Not Applicable Not Applicable Not Applicable Not Applicable
Heating
Heat Input Heat Output Heat Values Convention
Not Applicable Not Applicable Not Applicable
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons
Carbon M ide (CO)  |Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Ammonia (NH;) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Nitrogen Oxides [NO,) Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

PM,, Primary

Not Appli
(Filt + Cond)(PM,-PRI) | \OF APPlicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

PM, 5 Prima
% o Not Applicable

{Filt + Cond){PM, 5-PRI}

Not Applicable

Not Applicable

Not Applicable

Not Applicable

PM, s Filterable .
Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

(PM, 5-FIL)

PM Condensible

(PM ((:)SN? I Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Sulfur Dioxide (SO,) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Volatile Organic

Not Applicabl
Compounds (VOC) ot Applicanle

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Lead and lead compounds|Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Release Points

D Description Type Apportion %
11 Building Boiler Vertical 100
b Release Point 11
Specifications
iD 11 [Type |vertical
Description Building Boiler
Stack Parameters
Stack Height (ft) Stack Diameter (ft) Exit Gas Temp (F) Exit Gas Velocity (fps) Exit Gas Flow Rate {acfm)
63 0.98 450 121 5,477
Geographic Coordinate
Latitude 64.73416 Longitude -147.35072 |Datum INAD 1983
Base Elevation 150 Accuracy 1
|Location Description North Pole, AK
Data Source Engineering Estimate
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Emission Unit 12

Specifications

1D 12 Design Capacity 5 MILLION BTU PER HOUR
Description Building Boiler Emission Unit Status Operating
Manufacturer [Bryan Steam Manufactured Year Installed 2005
Model Number |RV500 Serial Number 93434
Regulations

Regulation/Description

Not Applicable

> Control Equipment

Capture Efficiency (%) 0

Systemn Description None

|Equipment Type(s) None

Pollutants Controlled

Pollutant Description

Reduction Efficiency (%)

Not Applicable

Not Applicable

Processes
Process Primary Process
SCC Code 10301002

> External Combustion Boilers

> Space Heaters

> Commercial/Institutional

> Liquified Petroleum Gas (LPG)

Material Processed Propane
Period Start 1/1/2022 [Period End l12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
3,677igillons 29.6 20.4 19.0 31.0
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period
0.1 0.2 0.4 67.3
Fuel Characteristics
Heat Content Elem. Sulfur Content (wt. [H,S Sulfur Content Ash Content
(MMBtu/kgal) pct. S) (vol. pct. H,S)
91.6 3.12€E-06 0.2 Not Available
Heating
Heat Input (MMBtu/hr) Heat Output Heat Values Convention
5 Not Available HHV
Emissions
Pollutant Emission Factor |EF Numerator EF Denominator EF Source Tons
Carbon Monoxide (CO) 7.5 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.379E-02
Ammonia (NH;) Not Available Not Available Not Available Not Available Not Available
Nitrogen Oxides (NOy) 13 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 2.390E-02
PM,, Primary
(Filt + Cond}{PM,.-PRI) 0.7 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.287E-03
PM, 5 Primary
(Filt + Cond)(PM, .-PRI) 0.7 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 1.287E-03
PM, ; Filterable
0.2 POUNDS THOUSAND GALLONS AP-42 Table 1.5-1 3.677E-04
(PM, 5-FIL)
pICondEnsivle 0.5 POUNDS THOUSAND GALLONS  |AP-42 Table 1.5-1 9.192€-04
(PM-CON)
Sulfur Dioxide (SO,) 2.6E-07 POUNDS GALLON Mass Balance 4.823E-07
Volatile Organic 0.8 POUNDS THOUSAND GALLONS  |AP-42 Table 1.5-1 1.471E-03
Compounds {VOC)
Lead and lead compounds|N/A N/A N/A N/A N/A
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TS Emission Unit 12
Process Secondary Process
SCC Code Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Material Processed Not Applicable
Period Start 1/1/2022 [Period End [12/31/2022
Throughput
Total Summer % Fall % Winter % Spring %
Not Applicable |Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Operational Schedule
Days/Week Hours/Day Weeks/Period Hours/Period

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Fuel Characteristics

Heat Content Elem. Sulfur Content H,$ Sulfur Content Ash Content
Not Applicable Not Applicable Not Applicable Not Applicable
Heating
Heat Input Heat Output Heat Values Convention
Not Applicable Not Applicable Not Applicable
Emissions
Pollutant Emission Factor EF Numerator EF Denominator EF Source Tons

Carbon Monoxide (CO)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Ammonia {NH,)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Nitrogen Oxides {NOy)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PMy, Primary
(Filt + Cond}{PM,,-PRI)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM, ; Primary
{Filt + Cond){PM, .-PRI}

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM, s Filterable
(PM, ;. FIL)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

PM Condensible
{PM-CON)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Sulfur Dioxide {SO,)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Volatile Organic
Compounds (VOC)

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Lead and lead compounds

Not Applicable

Not Applicable

Not Applicable

Not Applicable Not Applicable

Release Points

D |Description Type Apportion %

12 |Building Boiler Vertical 100
Release Point 12

Specifications

ID 12 |Type |vertical

iDescription Building Boiler

Stack Parameters

Stack Height {ft) Stack Diameter {ft) Exit Gas Temp (F) Exit Gas Velocity (fps) Exit Gas Flow Rate {acfm)

63 0.98 450 121 5,477

Geographic Coordinate

Latitude 64.73415 Longitude -147.35011 [Datum [NAD 1983

Base Elevation 150 Accuracy 1

Location Description North Pole, AK

Data Source Engineering Estimate
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Fuel Prices ($/gallon) representative April 2016 NPP ZNP
Naphtha LSR Turbine ** | DF#1, DF#2 ULSD DF#1, DF#2 ULSD
A PS| Base Price $1.127000 $0.792619| $1.492381| $1.378810| $1.492381| $1.378810
B PSI & Federal surcharges * $0.012405 $0.012405| $0.052405| $0.012405| $0.052405| $0.012405
C  PSI Delivery Charge $0.155000 $0.155000
D PSI Fuel Surcharge C*15% $0.023250 $0.023250
E PSI Truck Freight (C+D) *15% $0.026738 $0.026738
F Big State Delivery $0.020000{ $0.020000| $0.030000| $0.030000
G Big State fuel surcharge (F) * 15% $0.003000| $0.003000( $0.004500| $0.004500
Total $1.139405 $0.805024| $1.567786| $1.619203| $1.579286| $1.630703
* Includes GVEA OPS surcharge, Federal Oil Spill Liability, Federal Excise Tax, and SOA Surcharge
** Estimated, will take delivery early 2017
Naphtha and LSR fuel direct pipe supply to North Pole GT3 (LM600, EUID 5).
DF#1, DF#2, and ULSD trucked from PSI to North Pole and Zehnder.
Sulfur Specification Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16
MAX ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Naphtha, Sulfur Specification 100 20.7 24.0 23.4 23.2 20.7 20.5 20.2 19.3 20.8
LSR Turbine, Sulfur Specification 30]12 predicted
#1HSD 3000 950.0 970.0 940.0 940.0 960.0 980.0 950.0 940.0 950.0
#2 HSD -15 4000 3220.0 3010.0 2840.0 3300.0 3130.0 3170.0 2940.0 2730.0
#2HSD +10 4000 4510.0 4720.0 4080.0,
ULSD 15 0.8
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All prices per gallon

August 19, 2024

Big State Fuel Surcharge

Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-18 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18
Naphtha PSI Base Price $1.338 - - - - - $1.269 - - - - - - - - - - - $1.912 - - -
PSI & Federal surcharges * $0.003 - - - - - $0.003 - - - - - - - - - - - $0.003 - - -
LSR Naphtha |PSI Base Price - $1.329 | $1.071 | $1.083 | $1.022 | $1.004 | $0.999 | $1.055 | $1.056 | $1.200 | $1.418 | $1.561 | $1.584 | $1.540 | $1.494 | 1516 | s1682 | s1641 | $1.723 | $1.716 | $1.779 | $1.785
PS| & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
QB Naphtha |PSI Base Price - $1.590 | $1.587 | $1.625 | $1.569 | $1.481 | $1.516 | $1.542 R R R R R R R - - - $2.142 | $1.829 | $2.158 | $2.207
PS| & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 N N N - - - - - - - $0.003 $0.003 $0.003 $0.003
2 DF2+10 PS| Base Price = = = = $1.625 | $1.576 | $1.621 | $1.708 = = = = = = = - $2.150 | $2.286 | $2.395 | $2.400 | $2.408 -
(o) PS| & Federal surcharges * = = = = $0.003 | $0.003 | $0.003 | $0.003 = = = = = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 =
a. PS| Ops Surcharge = = = = $0.05 $0.05 $0.05 $0.05 = = = = = = = = $0.05 $0.05 $0.05 $0.05 $0.05 =
Big State Delivery = = = = $0.020 | $0.020 | $0.020 | $0.020 = = = = = = = = $0.020 | $0.020 | $0.020 | $0.020 | $0.020 =
f Big State Fuel Surcharge ° ° ° ° 20.5% 20.5% 20.5% 19.0% ° ° ° ° ° ° ° ° 29.0% 27.0% 27.0% 23.5% 26.0% °
S |DF2-15 PSI Base Price $1.750 | s1.797 | $1.712 | $1.732 = = = = $1.874 | $1.911 | $2.040 | $2.021 | $2.174 | $2.204 | $2.188 | $2.175 = = = = = $2.499
(o) PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 = = = = = $0.003
2 PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 = = = = $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 = = = = = $0.05
Big State Delivery $0.020 | $0.020 | $0.020 | $0.020 = = = = $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 = = = = = $0.020
Big State Fuel Surcharge 18.5% 20.5% 20.5% 20.5% ° ° ° ° 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% ° ° ° ° ° 26.0%
ULSD PSI Base Price $1.963 | $1.904 | $1.805 | $1.852 | s1.806 | $1.703 | s1.622 | $1.797 | $2.074 | $2.107 | $2.159 | $2.038 | $2.129 | $2.083 | $2.083 | $2.309 | $2.417 | $3.129 | $2.301 | $2.225 | $2.308 | $2.406
PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003
PS| Delivery Charge $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155
PS| Fuel Surcharge 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PS| Truck Freight 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Big State Delivery $0.133 | $0.133 | $0.133 | $0.133 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | s0.165 | $0.165 | $0.165 | $0.165
Big State Fuel Surchﬂe 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
DF2+10 PS| Base Price = = = = $1.625 | $1.576 | $1.621 | $1.708 = = = = = = = - $2.150 | $2.286 | $2.395 | $2.400 | $2.408 -
PS| & Federal surcharges * = = = = $0.003 | $0.003 | $0.003 | $0.003 = = = = = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 =
PS| Ops Surcharge = = = = $0.05 $0.05 $0.05 $0.05 = = = = = = = = $0.05 $0.05 $0.05 $0.05 $0.05 =
Big State Delivery = = = = $0.030 | $0.030 | $0.030 | $0.030 = = = = = = = = $0.030 | $0.030 | $0.030 | $0.030 | $0.030 =
Big State Fuel Surcharge ° ° ° ° 20.5% 20.5% 20.5% 19.0% ° ° ° ° ° ° ° ° 29.0% 27.0% 27.0% 23.5% 26.0% °
S [DF2-15 PS| Base Price $1.750 | $1.797 | s1.712 | $1.732 = = = = $1.874 | $1.911 | $2.040 | $2.021 | $2.174 | $2.204 | $2.188 | $2.175 - - - - - $2.499
() PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 = = = = $0.003 | $0.003 | $0.003 | $0.003 | 3$0.003 | $0.003 | $0.003 | $0.003 = = = = = $0.003
e] PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 = = = = $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 = = = = = $0.05
c Big State Delivery $0.025 | $0.025 | $0.025 | $0.025 o o = = $0.030 | $0.030 | $0.030 | $0.030 | s$0.030 | $0.030 | $0.030 | s0.030 - - - - - $0.030
L Big State Fuel Surcharge 18.5% 20.5% 20.5% 20.5% ° ° ° ° 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% ° ° ° ° ° 26.0%
Q@ [uso PSI Base Price $1.963 | $1.904 | $1.805 | $1.852 | $1.806 | $1.703 | s1.622 | $1.797 | $2.074 | $2.107 | $2.159 | $2.038 | $2.129 | $2.083 | $2.083 | $2.309 | $2.417 | $3.129 | $2.301 | $2.225 | $2.308 | $2.406
N PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.006 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003
PS| Delivery Charge $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | so0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155
PS| Fuel Surcharge 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PS| Truck Freight 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Big State Delivery $0.025 | $0.025 | $0.025 | $0.025 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030
18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
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$1.506
$0.003
$1.393
$0.003
$1.750
$0.003
$2.019
$0.003
$0.050
$0.020
$0.0047
$2.006
$0.003
$0.049
$0.020
$0.0046
$2.101
$0.003
$0.155
$0.0292
$0.0276
$0.159
$0.0371
$2.019
$0.003
$0.050
$0.030
$0.0071
$2.006
$0.003
$0.049
$0.028
$0.0066
$2.101
$0.003
$0.155
$0.0292
$0.0276
$0.029
$0.0068

$1.509

$1.396

$1.753

$2.097

$2.083

$2.512

$2.109

$2.093

$2.352

$0.416

$0.243

$1.116
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GVEA Fuel Pricing per Gallon

August 19, 2024

Average| Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-18 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18
LSR Naphtha |PSI Base Price - $1.329 $1.071 $1.083 $1.022 $1.004 $0.999 $1.055 $1.056 $1.200 $1.418 $1.561 $1.584 $1.540 $1.494 $1.516 $1.682 $1.641 $1.713 $1.716 $1.779 $1.785
PSI & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
Total $/Gallon $1.396 - $1.332 $1.074 $1.086 $1.025 $1.007 $1.002 $1.058 $1.059 $1.203 $1.421 $1.564 $1.587 $1.543 $1.497 $1.519 $1.685 $1.644 $1.716 $1.719 $1.782 $1.788

DF2+10 PSI Base Price - - - - $1.625 $1.576 $1.621 $1.708 - - - - - - - - $2.150 $2.286 $2.395 $2.400 $2.408 -

PSI & Federal surcharges * - - - - $0.003 $0.003 $0.003 $0.003 - - - - - - - - $0.003 $0.003 $0.003 $0.003 $0.003 -

PSI Ops Surcharge - - - - $0.05 $0.05 $0.05 $0.05 - - - - - - - - $0.05 $0.05 $0.05 $0.05 $0.05 -

Delivery Charge - - - - $0.020 $0.020 $0.020 $0.020 - - - - - - - - $0.020 $0.020 $0.020 $0.020 $0.020 -

Delivery Fuel Surcharge % - - - - 20.5% 20.5% 20.5% 19.0% - - - - - - - - 29.0% 27.0% 27.0% 23.5% 26.0% -

Delivery Fuel Surchage (%*Delivery) - - - - $0.004 $0.004 $0.004 $0.004 - - - - - - - - $0.006 $0.005 $0.005 $0.005 $0.005 -

Total $/Gallon $2.097 - - - - $1.702 $1.653 $1.699 $1.785 - - - - - - - - $2.229 $2.364 $2.474 $2.478 $2.486 -
2 DF2-15 PSI Base Price $1.750 $1.797 $1.712 $1.732 - - - - $1.874 $1.911 $2.040 $2.021 $2.174 $2.204 $2.188 $2.175 - - - - - $2.499
o PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 - - - - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 - - - - - $0.003
a_ PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 - - - - $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 - - - - - $0.05
Truck Delivery $0.020 $0.020 $0.020 $0.020 - - - - $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 - - - - - $0.020
f Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% - - - - 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% - - - - - 26.0%
S Delivery Fuel Surchate (%*Delivery) $0.004 $0.004 $0.004 $0.004 - - - - $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 - - - - - $0.005
o Total $/Gallon $2.083 $1.817 $1.874 $1.789 $1.809 - - - - $1.951 $1.989 $2.117 $2.099 $2.251 $2.282 $2.266 $2.253 - - - - - $2.577
Z ULSD PSI Base Price $1.963 $1.904 $1.805 $1.852 $1.806 $1.703 $1.622 $1.797 $2.074 $2.107 $2.159 $2.038 $2.129 $2.083 $2.083 $2.309 $2.417 $3.129 $2.301 $2.225 $2.308 $2.406
PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
PSI Delivery Charge $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155
PSI Fuel Surcharge % 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PSI Fuel Surcharge (%*Delivery) $0.026 $0.027 $0.027 $0.026 $0.026 $0.026 $0.026 $0.022 $0.026 $0.026 $0.030 $0.031 $0.029 $0.031 $0.031 $0.031 $0.033 $0.035 $0.035 $0.034 $0.033 $0.034
PSI Truck Freight % 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
PSI Truck Freight (%*Delivery+Surchage) $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028
Truck Delivery $0.133 $0.133 $0.133 $0.133 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165
Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
Delivery Fuel Surchage (%*Delivery) $0.025 $0.027 $0.027 $0.027 $0.034 $0.034 $0.034 $0.031 $0.038 $0.038 $0.038 $0.038 $0.040 $0.043 $0.043 $0.043 $0.048 $0.045 $0.045 $0.039 $0.043 $0.043
Total $/Gallon $2.512] $2.331 $2.277 $2.178 $2.223 $2.216 $2.112 $2.032 $2.200 $2.487 $2.521 $2.578 $2.458 $2.549 $2.508 $2.508 $2.734 $2.849 $3.560 $2.732 $2.649 $2.735 $2.834

DF2+10 PSI Base Price - - - - $1.625 $1.576 $1.621 $1.708 - - - - - - - - $2.150 $2.286 $2.395 $2.400 $2.408 -

PSI & Federal surcharges * - - - - $0.003 $0.003 $0.003 $0.003 - - - - - - - - $0.003 $0.003 $0.003 $0.003 $0.003 -

PSI Ops Surcharge - - - - $0.05 $0.05 $0.05 $0.05 - - - - - - - - $0.05 $0.05 $0.05 $0.05 $0.05 -

Delivery Charge - - - - $0.030 $0.030 $0.030 $0.030 - - - - - - - - $0.030 $0.030 $0.030 $0.030 $0.030 -

Delivery Fuel Surcharge % - - - - 20.5% 20.5% 20.5% 19.0% - - - - - - - - 29.0% 27.0% 27.0% 23.5% 26.0% -

Delivery Fuel Surchage (%*Delivery) - - - - $0.006 $0.006 $0.006 $0.006 - - - - - - - - $0.009 $0.008 $0.008 $0.007 $0.008 -

Total $/Gallon $2.109 - - - - $1.714 $1.665 $1.711 $1.797 - - - - - - - - $2.242 $2.377 $2.487 $2.490 $2.499 -
DF2-15 PSI Base Price $1.750 $1.797 $1.712 $1.732 - - - - $1.874 $1.911 $2.040 $2.021 $2.174 $2.204 $2.188 $2.175 - - - - - $2.499
PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 - - - - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 - - - - - $0.003
| &9 PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 - - - - $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 - - - - - $0.05
OJ Truck Delivery $0.025 $0.025 $0.025 $0.025 - - - - $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 - - - - - $0.030
'C Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% - - - - 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% - - - - - 26.0%
o Delivery Fuel Surchate (%*Delivery) $0.005 $0.005 $0.005 $0.005 - - - - $0.007 $0.007 $0.007 $0.007 $0.007 $0.008 $0.008 $0.008 - - - - - $0.008
= Total $/Gallon $2.093 $1.823 $1.880 $1.795 $1.815 - - - - $1.964 $2.001 $2.129 $2.111 $2.264 $2.294 $2.279 $2.266 - - - - - $2.590
G) ULSD PSI Base Price $1.963 $1.904 $1.805 $1.852 $1.806 $1.703 $1.622 $1.797 $2.074 $2.107 $2.159 $2.038 $2.129 $2.083 $2.083 $2.309 $2.417 $3.129 $2.301 $2.225 $2.308 $2.406
N PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.006 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
PSI Delivery Charge $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155
PSI Fuel Surcharge % 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PSI Fuel Surcharge (%*Delivery) $0.026 $0.027 $0.027 $0.026 $0.026 $0.026 $0.026 $0.022 $0.026 $0.026 $0.030 $0.031 $0.029 $0.031 $0.031 $0.031 $0.033 $0.035 $0.035 $0.034 $0.033 $0.034
PSI Truck Freight % 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
PSI Truck Freight (%*Delivery+Surchage) $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028
Truck Delivery $0.025 $0.025 $0.025 $0.025 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030
Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
Delivery Fuel Surchage (%*Delivery) $0.005 $0.005 $0.005 $0.005 $0.006 $0.006 $0.006 $0.006 $0.007 $0.007 $0.007 $0.007 $0.007 $0.008 $0.008 $0.008 $0.009 $0.008 $0.008 $0.007 $0.008 $0.008
Total $/Gallon $2.352] $2.203 $2.147 $2.048 $2.093 $2.053 $1.950 $1.869 $2.040 $2.324 $2.355 $2.412 $2.292 $2.382 $2.338 $2.338 $2.564 $2.675 $3.389 $2.560 $2.482 $2.564 $2.664

Notes: During the time frame shown here, 5,755,774 gallons of DF2+10 and 8,829,573 gallons of DF2-15 were consumed by EU ID's 1 and 2 at the North Pole Plant, giving a weighted average cost differential between No. 2 HSD and ULSD of $0.424 per gallon.

North Pole ULSD DF2+10 Difference
North Pole ULSD DF2-15 Difference

North Pole ULSD LSR/Naptha Difference

$1.117

Gallons

Product
$0.416 5,755,774 2,392,769
$0.430 8,829,573 3,793,174

$0.424
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OVEA

Golden Valley Electric Association
PO Box 71249, Fairbanks, AK 99707-1249 = (907) 452-1151 * www.gvea.com

Your Touchstone Energy” Cooperative &b
March 27, 2020 Email Submittal
dec.aq.airreports@alaska.gov

Alaska Department of Environmental Conservation
Air Permits Program

ATTN: Assessable Emissions Estimate

410 Willoughby Avenue, Suite 303

PO Box 111800

Juneau, AK 99811-1800

Subject: Golden Valley Electric Association
FY2021 Assessable Emission Estimates

Dear Compliance Technician,

Enclosed please find the FY2021 Assessable Emission Estimates for the following Golden
Valley Electric Association (GVEA) facilities.

Facility Air Quality CY2019 Actual Fee Estimate
Permit No. Emissions (Tons)
Healy Power Plant AQO0173TVPO3 1,568 $67,346
North Pole Power Plant AQO0110TVPO3 1,390 $59,695
Zehnder Facility AQO0109TVPO3 101 $ 4,359
Delta AQO0880TVPO3 0 $0

Assessable emission estimates for all facilities are based on actual emissions from
calendar year 2019.

If you have any questions or would like any additional information, please contact me by
phone at 907-458-4557 or by email at nmknight@gvea.com. The certification from Frank
E. Perkins, Vice President Power Supply Follows.

Sincerely,

Naomi Morton Knight, P.E.
Environmental Officer

Appendix II1.D.7.7-1185
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March 27, 2020

ADEC - FY2021 Assessable Emissions

Page 2

Certification
Based on information and belief formed after reasonable inquiry, | certify that the

statements and information in and attached to this document are true, accurate and
complete.

Frank E. Perkins
Vice President Power Supply

Enclosures
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Golden Valley Electric Association
FY2021 Assessable Emission Estimates

Healy Power Plant — Permit No. AQ0173TVP03
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Table 1. FY2021 Assessable Emissions Summary
Golden Valley Electric Association - Healy Power Plant
Assessable Emissions - Tons Per Year
Description NOy co PM vVOC SO, HAPs Total
Assessable PTE 606 980 198 14 707 13 2,518
From Condition 112 and Table E of the Statement of Basis for Permit AQ0173TVPO03.
Regulated Air Pollutant Emissions (tons per year) !
NOy (0{0) PM vVOC SO, HAPs
Significant 277.8 922.8 20.9 8.0 345.0 5.0
Insignificant 0.0 0.0 1.1 0.0 0.0 0.0
Total Emissions 278 923 22 8 345 5
Fees Apply to Pollutant??|  Yes Yes Yes No Yes No
CY2019 Actual Emissions 1,568
Fee Estimate > $67,346

Notes:
! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.
2 Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.
3 A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).
FY2021 Assessable Emissions March 2020

Golden Valley Electric Association - Healy Power Plant Page 1
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Table 2a. FY2021 Significant Emissions Unit Summary
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel / Material CY2019 Actual
ID Name Description Rating Type Operation '
. . Coal/ULSD 7,441 hours
1 Unit No. 1 Foster-Wheeler Boiler (w/ SNCR) 327 MMBtu/hr ULSD 116,247 gallons
. . . Coal/ULSD 6,350 hours
2 Unit No. 2 TRW Integrated Entrained Combustion System (w SCR) 658 MMBtu/hr ULSD 986.566 gallons
3 Auxiliary Boiler No. 1 Cleaver Brooks CB 189-300 12.554 MMBtu/hr ULSD 12,857 gallons
4 Aucxiliary Boiler No. 2 Cleaver Brooks CB 100-800 23.0 MMBtu/hr ULSD 40,339 gallons
5 Diesel Generator Engine No. 1 Electro-Motive Diesel EMD 20-645-E4 2.75 MW ULSD 29 gallons
2 grizzlies, 1 primary Stamler crusher, 2 belt feeders, 2 secondary Flextooth-
6 Crusher System Dresser crushers, 2 hoppers, and the No. 1 conveyor belt (tail-end), all 12,000 cfm Coal 2,510 hours 2
commonly vented to Dust Collector No. 1 (baghouse/exhaust fan).
7 Limestone Storage Silo Limestone Storage Silo with Baghouse 800 cfm Lime 0 hours
8 Flyash Storage Silo Flyash Storage Silo with Baghouse 5,000 cfm Flyash 6,350 hours
9 Sodium Blcg;t;ct)g;te Handling Mill, Sodium Bicarbonate Silo, and Baghouse 440 cfm Sodium Bicarbonate 123 hours
No. 1 conveyor belt (head-end), No. 2 2a conveyor belt, No. 2b conveyor belt,
one bucket elevator, No. 3 conveyor belt, No. 4 conveyor belt, two 600 ton EU
. ID 2 coal storage silos, two EU ID 1 bunkers, all commonly vented to Dust 2
10 Coal Handling System Collector No. 2 (baghouse/exhaust fan). Note: When EU ID 2 is not 20,000 cfm Coal 2,510 hours
operational, dust is collected at the EU ID 1 transfer points via a Dust
Collector No. 3 (baghouse/exhaust fan).
11 Haul Road Haul Road (located on GVEA pr(:gecr(t));)l fgﬁ? Usibelli Coal Mine property line 0.25 miles Fugitive Dust 8,760 hours
12 Coal Storage Pile Open Coal Storage Pile 15 day supply Coal 8,760 hours
13 Firewater Pump Engine Caterpillar 3406B 264 hp ULSD 6 hours
Notes:
" Hours are based on CY2019 operation in accordance with condition 112 Permit No. AQ0173TVP03.
2 Emissions units do not operate continuously.
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 2 March 2020
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Table 2b. FY2021 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - Healy Power Plant

Emiss;_iops Unit Fuel / Material CY2019 P_«ctual Rating

ID Description Make/Model Type Operation

N/A Lime Storage Silo No. 1 N/A Lime 6.357 hours 1,800 acfm
N/A Lime Storage Silo No. 2 N/A Lime ' hours ' 1,800 acfm
N/A Ash Handling N/A Ash 8,760 hours Not Applicable
N/A Miscellaneous Roads Not Applicable Not Applicable 8,760 hours Not Applicable
N/A AST Diesel Tanks (2) N/A Diesel 8,760 hours 25,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 2,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 300 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 425 gallons
N/A Central Vac (3) Turbo Tron Coal 1,095 hours 2 900 acfm
N/A Urea Storage Silo A/B Bin Vent Filter N/A Urea 136 hours ® 1,500 acfm
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter N/A Urea 170 hours * 400 acfm
N/A Sodium Bicarbonate Unloading Portable Baghouse N/A Sodium Bicarbonate 15 hours ° 850 scfm

Note:

! This emissions unit is associated with EU ID 2.

2 Estimated operation of 1,095 hours is assumed with each of the three units operating one hour per day.

® The estimated maximum annual use is 160 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.
Estimated CY2019 Hours = (160 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2019) / (8,760 potential hours)

* The estimated maximum annual use is 200 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.
Estimated CY2019 Hours = (200 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2019) / (8,760 potential hours)

® This emissions unit is associated with EU ID 1.

FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 3 March 2020
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Table 3. FY2021 Assessable Emissions Calculations - Oxides of Nitrogen (NOX) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor NOy Emission CY2019 Actual CY2019 Actual
ID | Description | Rating/Capacity Type Reference Factor Operation NOy Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2019 CEMS Data (with SNCR) 54.9 Ib/hr 7,441 hours 204.3 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2019 CEMS Data (with SCR) 23.0 Ib/hr 6,350 hours 73.0 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42 Table 1.3-1 20 Ib/10° gal 12,857 gallons 0.1 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42 Table 1.3-1 20 Ib/10° gal 40,339 gallons 0.4 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-1 3.2 Ib/MMBtu 29 gallons 0 tpy1
6 Crusher System 12,000 cfm Coal N/A N/A 2,510 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 6,350 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 123 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,510 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.031 Ib/hp-hr 6 hours 2.5E-02 tpy
Significant Emissions Units Emissions - CY2019 Actual Emissions - NOX 2717.8 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.357 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 136 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 170 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2019 Actual Emissions - NOX 0 tpy
CY2019 Actual Emissions - NOX]  277.8 tpy
Notes:
' Diesel Heating Value 133,450 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10° gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 4 March 2020
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August 19, 2024

Table 4. FY2021 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit Fuel Factor CO Emission CY2019 Actual CY2019 Actual
1D Description | Rating/Capacity Type Reference Factor Operation CO Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2019 CEMS Data 246.2 Ib/hr 7,441 hours 916.0 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2019 CEMS Data 2.1 Ib/hr 6,350 hours 6.7 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-1 5 Ib/10° gal 12,857 gallons 3.2E-02 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-1 5 Ib/10° gal 40,339 gallons 1.0E-01 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.85 Ib/MMBtu 29 gallons 0 tpy "
6 Crusher System 12,000 cfm Coal N/A N/A 2,510 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 6,350 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 123 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,510 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.00668 Ib/hp-hr 6 hours 5.3E-03 tpy
Significant Emissions Units Emissions - CY2019 Actual Emissions - CO 922.8 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.357 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 136 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 170 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2019 Actual Emissions - CO 0 tpy
CY2019 Actual Emissions - CO|  922.8 tpy
Notes
" Diesel Heating Value 133,450 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10° gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 5 March 2020
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Table 5. FY2021 Assessable Emissions Calculations - Particulate Matter (PM) Emissions (Filterable and Condensable)

Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor PM Emission CY2019 Actual CY2019 Actual
1D [ Description Rating/Capacity Type Reference Factor Operation PM Emissions
Significant E ions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2019 CEMS Data 0.9 Ib/hr 7,441 hours 3.3 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2019 CEMS Data 3.16 Ib/hr 6,350 hours 2.9 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-7 2.3 |b/103ga| 12,857 gallons 0.0 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-7 2.3 Ib/10°gal 40,339 gallons 0.0 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-2 0.0573 Ib/MMBtu 29 gallons 0.0 tpy '
6 Crusher System 12,000 cfm Coal Permit AQ0173TVP03, Table B 2.05 Ib/hr 2,510 hours 2.6 tpy
7 Limestone Storage Silo 800 cfm Lime Permit AQ0173TVP03, Table B 0.14 Ib/hr 0 hours 0.0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash Permit AQ0173TVP03, Table B 0.86 Ib/hr 6,350 hours 2.7 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate Design Specifications 0.02 gr/dscf 123 hours 0.0 tpy
10 Coal Handling System 20,000 cfm Coal Permit AQ0173TVP03, Table B 3.43 Ib/hr 2,510 hours 4.3 tpy
11 Haul Road 0.25 miles Fugitive Dust See Table 5a 8,760 hours 3.0 tpy
12 Coal Storage Pile 15 day supply Coal See Table 5b 8,760 hours 2.0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 [ 0.0022 Ib/hp-hr 6 hours 0.0 tpy
Significant Emissions Units Emissions - CY2019 Actual Emissions - PM 20.9 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime Design Specifications 0.005 gr/dcf 6.357 hours 0.2 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime Design Specifications 0.005 gr/dcf ’ )
N/A Ash Handling Not Applicable Ash See Table 5¢ 8,760 hours 0.1 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable See Table 5d 8,760 hours 0.5 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0.0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0.0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0.0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0.0 tpy
N/A Central Vac (3) 900 acfm Coal Engineering Estimate 0.05 gr/dcf 1,095 hours 0.2 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea Engineering Estimate 0.005 gr/dcf 136 hours 0.0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea Engineering Estimate 0.005 gr/dcf 170 hours 0.0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate Vendor Data 0.02 gr/acf 15 hours 0.0 tpy
Insignificant Emissions Units Emissions - CY2019 Actual Emissions - PM 1.11 tpy
CY2019 Actual PM Emissions| 22.1 tpy
Notes
" Diesel Heating Value 133,450 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
7,000 grains/Ib
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10® gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, gr/dcf) x (Rating, cfm) x (Conversion, 60 min/hr) x (Operation, hr/yr) / (Conversion, 7,000 gr/lb) / (Conversion, 2,000 Ib/ton)
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 6 March 2020
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Table 5a. FY2021 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit L. CY2019 Actual CY2019 Actual PM
— Factor Reference Emission Factor . ..
ID Description Operation Emissions
11 Coal Haul - Unpaved Portion AP-42, Section 13.2.2 5.10 Ib/VMT 1,190 VMT 3.0 tpy1
CY2019 Actual PM Emissions 3.0 tpy

Notes:

" Coal Haul Road
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation 1a:

¢ 1b s @ (W
= (.VMT) =k(3) (?) PM
k 4.9 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 193.75 tons, estimate - average of full (262.5 ton) and empty (125 ton) truck
a (empirical constant) 0.7 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 17.56 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 7.03 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:
/365 — P)

sl el [-‘ 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Io/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 5.10 Ib/VMT

FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 7 March 2020
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Table 5a. FY2021 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant

Coal Throughput

MM }
Capacity (%{) X Operar::‘on( -m' )
i year.
Throughput = VIV BEL
Coal Heat Value (—J
ton
EU ID 1 CY2019 actual coal throughput 146,690 tons
EU ID 2 CY2019 actual coal throughput 180,524 tons
Total CY2019 actual coal throughput 327,213 tons

Vehicle Miles Traveled (VMT)

il
Throughput (tons) X Roundtrip Distance (T;I;s)
VMT = - -
tons
] , T
Haul Truck Capacity (rn‘p)
Haul truck capacity 138 tons, estimate
Unpaved distance from coal pile to paved road (round trip) 0.50 miles/trip
Unpaved road VMT = 1,189.87 miles

FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 8
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Table 5b. FY2021 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit

Factor Reference Emission Factor

CY2019 Actual Operation

CY2019 Actual PM Emissions

ID Description
Truck Drop Onto Stockpile AP-42, Section 13.2.4 2.43E-04 Ib/ton 327,213 tpy 0.0 tpy1
12 Front End Loader Drop Into Grizzly AP-42, Section 13.2.4 2.43E-04 Ib/ton 327,213 tpy 0.0 tpy '
Front End Loader Movement - Coal Pile to Grizzly AP-42, Section 13.2.2 3.27 Ib/VMT 1,189 VMT 1.9 tpy 2
Stockpile Wind Erosion AP-42, Section 13.2.5 0.00 g/m*-yr 10,150 m? 0.0 tpy?
CY2019 Actual PM Emissions 2.0 tpy
Notes:
" Truck Drop onto Stockpile and Front End Loader Drop to Grizzly
Drop Operation Emission Factor:
AP-42, Section 13.2.4
e Uy 13
b kx0.0032x(§}
\ton ] = ( M i3
2 PM
k 0.74 AP-42, Section 13.2.4

U = mean wind speed
M = coal moisture content
E=

Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation

16.50 miles/hr
30.80 percent

2.43E-04 Ib/ton

Annual Stockpile Throughput:

‘MM Lt
Capacity (%) X Operation (\'2;:')
Throughput = MMBtu
Coal Heat Value ( L IB‘ru)
ton

EU ID 1 CY2019 actual coal throughput
EU ID 2 CY2019 actual coal throughput
Total CY2019 actual coal throughput

146,690 tons
180,524 tons

from Healy environmental report
from Healy environmental report

327,213 tons

2Front End Loader Movement
Coal moved per trip:

with higher winds than seen at the Healy Power Plant
Weighted average from EU ID 1 and 2 CY2019 coal proximate analyses

] 5 . ..frs 1 = )
Coal Density [.f!3) x 27 m) *x Bucket Size(yd?)
Coal (tons) = - R
2000 (55-)
Size of load bucket 11 yd®
Density of coal 52.63 Ib/ft®

Coal moved per trip

7.815555 tons

FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Table 5b. FY2021 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Emission Factor
AP-42, Section 13.2.2, Equation 1a:

b a (W
£ (7r)=%(5) (3)

PM
k 4.9 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 8.4 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 33.2 tons, estimate
a (empirical constant) 0.7 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 11.26 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 4.50 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

E —F 365 — P)
exT = 365
Eex = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 3.27 Ib/VMT

Vehicle Miles Traveled (VMT)

Throughput (tons) x Roundtrip Distance (%)
e Haul Truck Capacity ('_rans
2 < \trip
Total Actual Coal Throughput 327,213 tons
Coal moved per trip 7.815555 tons
Approximate distance from coal pile to grizzly (round trip) 150 feet
VMT = vehicles miles traveled per year 1,189

FY2021 Assessable Emissions
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Table 5b. FY2021 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant
3 Stockpile Wind Erosion

Coal Pile Surface Area

Surface area of active face = 10,150 m? Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)

Emission factor for wind-generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF
N

(g ;
EF (Jn:_\‘?') =K Zl P:

where

k = particle size multiplier (AP-42 Section 13.2.5.3)
N = number of disturbances per year

P, = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m?
AP-42 Section 13.2.5, Equation (3)

Erosion potential function for a dry exposed surface, P
P =58(u"—u)?+25 (u" —u;)

P

[}

0foru® =u;

where u* = friction velocity (m/s)
u, = threshold friction velocity (m/s)
AP-42 Section 13.2.5, Equation (1)
Friction velocity, u*
0.4 x u(z)
u"=—————— whenz >z,

where u* = friction velocity (cm/s)
u(z) = wind speed at height z above test surface (cm/s)
z = height above test surface (cm)
z, = roughness height, cm

Data:
u(z) Using average wind speed recorded at GVEA's Eva Creek Wind farm for each month in CY2019 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated

30 average disturbances/month

FY2021 Assessable Emissions
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Table 5b. FY2021 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Uncrusted Coal Pile Ground Coal
(Table 13.2.5-2) (Table 13.2.5-2)
Average Wind Speed . o Roug_hness T:isﬁr::d Calc?ul_ated Erosiqn Roug_hness Tg:istir;or:d Cak?ulgted Eraslan aarie Emission
Month-Year (u(10)) Wind Direction Height Velocity Fr|(?t|0n X poter?mal Height Velocity Frlc?tlon X e PxN K Factor,
(zo) (w) Velocity (u*) function, (z0) w Velocity (u*) P EF
mph m/s deg cm m/s m/s P cm m/s m/s g/m*-yr
Jan-19 18.6 8.3 150 0.3 1.12 0.41 0 0.01 0.55 0.29 0 0
Feb-19 17.4 7.8 180 0.3 1.12 0.38 0 0.01 0.55 0.27 0 0
Mar-19 19.9 8.9 179 0.3 1.12 0.44 0 0.01 0.55 0.31 0 0
Apr-19 14.8 6.6 173 0.3 1.12 0.33 0 0.01 0.55 0.23 0 0
May-19 15.5 6.9 181 0.3 1.12 0.34 0 0.01 0.55 0.24 0 0
Jun-19 9.7 4.3 204 0.3 1.12 0.21 0 0.01 0.55 0.15 0 0
Jul-19 11.2 5.0 202 0.3 1.12 0.25 0 0.01 0.55 0.17 0 0
Aug-19 13.1 5.9 224 0.3 1.12 0.29 0 0.01 0.55 0.20 0 0
Sep-19 16.9 7.6 197 0.3 1.12 0.37 0 0.01 0.55 0.26 0 0
Oct-19 20 8.9 182 0.3 1.12 0.44 0 0.01 0.55 0.31 0 0
Nov-19 23.1 10.3 153 0.3 1.12 0.51 0 0.01 0.55 0.36 0 0
Dec-19 17.4 7.8 152 0.3 1.12 0.38 0 0.01 0.55 0.27 0 0
CY2019 PM;o Annual Total 0 0.00 0.00 0.5 0.00

@ Per MET data recorded at GVEA's Eva Creek Wind farm CY2019.
® The erosion potential factor for the uncrusted coal pile is zero for all months. Therefore, wind erosion of the uncrusted coal pile is not a significant source of PM emissions.

FY2021 Assessable Emissions
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Table 5¢c. FY2021 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit L L ) L.
— Factor Reference Emission Emission Factor CY2019 Actual Operation CY2019 Actual PM Emissions

ID Description
Front End Loader / Flyash Storage Silo Drop Into Truck AP-42, Section 13.2.4 PM 2.68E-04 Ib/ton 14,319 tons 1.9E-03 tpy1
N/A Front End Loader Movement - Ash Drying Area to Truck AP-42, Section 13.2.2 PM 2.98 Ib/VMT 86 VMT 1.3E-01 tpy 2
Ash Drying Area Wind Erosion AP-42, Section 13.2.5 PM 0.00 g/m? 4,800 m? 0 tpy ®

CY2019 Actual PM Emissions 1.3E-01 tpy
Notes:

' Front End Loader / Flyash Storage Silo Drop into Truck

AP-42, Section 13.2.4

k

U = mean wind speed

M = ash moisture content
E (uncontrolled) =
Efficiency =

E (controlled) =

8 ()

\ton

PM
0.74
16.50
17.5
5.37E-04
50%
2.68E-04

’ 13

k % 0.0032 x (_E:)

S
"

miles/hr Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation with higher winds than seen at the Healy Power Plant
percent Avg of slag, bottom ash, and fly ash from Heat and Material Balance for HCCP - March 6, 1998

Ib/ton

assumption because material is wet

Ib/ton

Annual stockpile throughput:

EU ID 1 CY2019 Ash Throughput 14,319 tons from Healy environmental report
EU ID 2 CY2019 Ash Throughput 19,657 tons from Healy environmental report
Total Ash Throughput 33,976 tons

2 Front End Loader Movement - Ash Pile to Truck

Ash moved per trip:

Ash (tons) =

7 1) 3
Ash Dens:t)‘{J;—rc’;) x 2?{%] x Bucket Size(yd?)

=T
2000 (w—n)
Size of load bucket 8 yd3
Density of ash 60 Ib/ft®
Ash moved per trip 6.48 tons

FY2021 Assessable Emissions
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Table 5¢c. FY2021 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
AP-42, Section 13.2.2

+a 7

£ (o) = ()" (%)’

PM
k 4.9 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 8.4 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 27 tons, estimate
a (empirical constant) 0.7 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 10.26 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 4.10 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

E._=E ( 365 — P]
#2365
Eex = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 2.98 Ib/VMT
Approximate distance from ash pile to truck (round trip) 150 feet
VMT = vehicles miles traveled per year 86.18
9From AP-42, Section 13.2.5, Industrial Wind Erosion
Ash Pile Surface Area
Surface area of active face = 4,800 m? Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)
Emission factor for \(\_/ind—generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF

g
F { m:_\-r) o kZP‘

where

k = particle size multiplier (0.5 for particle size < 10 microns, per AP-42 Section 13.2.5.3)
N = number of disturbances per year
P, = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m2

FY2021 Assessable Emissions
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AP-42 Section 13.2.5, Equation (3)
Erosion potential function for a dry exposed surface, P

P=0foru" su;

where

AP-42 Section 13.2.5, Equation (1)

0=

Friction velocity, u*
. 04 xu(z)

()

P =58(u" ‘—u;):+25 (u*— u;)

u* = friction velocity (m/s)
u; = threshold friction velocity (m/s)

whenz >z,

Table 5¢c. FY2021 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

where u* = friction velocity (cm/s)

u(z) = wind speed at height z above test surface (cm/s)

z = height above test surface (cm)

z, = roughness height, cm

Data:
u(z) Use maximum wind gust speed recorded at McKinley Airport ASOS for each month in CY2018 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated
30 average disturbances/month
Ash pile ®
(Table 13.2.5-2)
Threshold . Emission e
Average Wind Speed Wind Directi Rogge;it’nr;:ss Friction C'a:IQUtI.ated Erospn Factor ET::SO?S,;”ZZ?OF
Month-Year (u(10))® idiecton 9 Velocity e || [peEifE] PxN K (uncontrolled), el
(z0) (u) Velocity (u*) function, EF EF
mph m/s deg cm m/s m/s P g/m®-yr g/m*-yr
Jan-19 18.6 8.3 150 0.3 1.02 0.41 0 0.0
Feb-19 17.4 7.8 180 0.3 1.02 0.38 0 0.0
Mar-19 19.9 8.9 179 0.3 1.02 0.44 0 0.0
Apr-19 14.8 6.6 173 0.3 1.02 0.33 0 0.0
May-19 15.5 6.9 181 0.3 1.02 0.34 0 0.0
Jun-19 9.7 4.3 204 0.3 1.02 0.21 0 0.0
Jul-19 11.2
Aug-19 13.1 5.9 224 0.3 1.02 0.29 0 0.0
Sep-19 16.9 7.6 197 0.3 1.02 0.37 0 0.0
Oct-19 20 8.9 182 0.3 1.02 0.44 0 0.0
Nov-19 231 10.3 153 0.3 1.02 0.51 0 0.0
Dec-19 17.4 7.8 152 0.3 1.02 0.38 0 0.0
CY2018 PM;, Annual Total 0 0.00 0.5 0.00 0.00

#No emission factor exists for ash. Overburden is considered the most representative alternative because it includes both fine (ash) and coarse (slag) particles.

® Per www.ncdc.noaa.gov for CY2018, McKinley Airport ASOS (PAIN).
¢ Control efficiency of 50% is assumed since material wet.

FY2021 Assessable Emissions
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Table 5d. FY2021 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit s CY2019 Actual CY2019 Actual PM
— Factor Reference Emission Factor . L.
ID Description Operation Emissions
Ash Haul - Unpaved (EU ID 1) AP-42, Section 13.2.2 4.56 Ib/VMT 106 VMT 0.24 tpy '
Ash Haul - Unpaved (EU ID 2) AP-42, Section 13.2.2 4.56 Ib/VMT 109 VMT 2.5E-01 tpy
N/A Limestone/Lime Delivery - Paved Portion AP-42, Section 13.2.1 0.40 Ib/VMT 13 VMT 2.5E-03 tpy 2
Limestone/Lime Delivery - Unpaved Portion AP-42, Section 13.2.2 4.15 Ib/VMT 6 VMT 1.2E-02 tpy 2
Miscellaneous Traffic - Paved Portion AP-42, Section 13.2.1 0.007 Ib/VMT 5,185 VMT 1.7E-02 tpy
CY2019 Actual PM Emissions 0.52 tpy
Notes:
! Ash Haul Road
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation 1a:
b s\2 (WY’
B (.l-’.-\va.) o (E) (?) PM
k 4.9 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 151.25 tons, estimate - average of full (197.5 ton) and empty (105 ton) truck
a (empirical constant) 0.7 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 15.71 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 6.28 Ib/VMT
FY2021 Assessable Emissions
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Table 5d. FY2021 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

(365 —P
Eoe = E 365 )
Eext = annual size-specific emission factor extrapolated for water mitigation, Io/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 4.56 Ib/VMT
Ash Throughput

EU ID 1 ash disposal throughput 14,319 tons from Healy environmental report
EU ID 2 ash disposal throughput 19,657 tons from Healy environmental report

Vehicle Miles Traveled (VMT)

Throughput (tons) x Roundtrip Distance (%)
M= Haul Truck Capacity .mns) |
< \trip
Haul truck capacity 92.5 tons, estimate
Unpaved distance to ash drying area (round trip) 0.68 miles/trip
Unpaved distance to EU ID 8 (round trip) 0.51 miles/trip
EU ID 1 unpaved road VMT = 105.55 miles
EU ID 2 unpaved road VMT = 108.67 miles
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Table 5d. FY2021 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
2| imestone/Lime/Sodium Bicarbonate Haul Road
Paved Road Emission Factor
AP-42, Section 13.2.1‘, Equation 1:

i b
—= ) = x(s1)091 () 102
o J-'MT,) k(s2)**(W)

PM
k = particle size multiplier 0.011 Ib/VMT from AP-42 Table 13.2.1-1
sL = surface material silt content (haul road) 0.6 g/m?, from AP-42, Table 13.2.1-3
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
E (uncontrolled) = 0.86 Ib/VMT
Efficiency = 50% assumed control efficiency for pavement cleaning
E (controlled) = 0.43 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

Eext = annual size-specific emission factor extrapolated for water mitigation, Io/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 0.40 Ib/VMT
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation 1a:
£ (sie7) =<3 (3)’
VMT 127 '3, PM
k 4.9 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
a (empirical constant) 0.7 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 14.29 Ib/VMT
Efficiency = 60% assumed control efficiency for water
E (controlled) = 5.72 Ib/VMT
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Table 5d. FY2021 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.

AP-42, Section 13.2.2, Equation 2:

Eoxe =E [:36356; P)

Eext = annual size-specific emission factor extrapolated for water mitigation, Io/VMT

E = emission factor from Equation 1a

P = number of days in a year with at least 0.01 inches of precipitation

E (controlled) =

PM

4.15 Ib/VMT

Throughput

Limestone/Lime Throughput
Sodium Bicarbonate Throughput

Vehicle Miles Traveled (VMT)

Throughput (tons) X Roundtrip Distance (

VMT =

718 tons, CY2018 actual
383 tons, CY2018 actual

miles»
trip J

Haul Truck Capacity

Haul truck capacity

Paved distance (round trip)
Unpaved distance (round trip)
Paved road VMT =

tons
trip

)

25 tons, estimate
0.28 miles/trip
0.13 miles/trip

Unpaved road VMT =

3 Miscellaneous Traffic
Paved Road Emission Factor
AP-42, Section 13.2.1, Equation 1:

_o = k(] )051 7102
E (L-’.-\-IT) k(sL)°31 (W)

k = particle size multiplier

sL = surface material silt content (haul road)
W = mean vehicle weight

E (uncontrolled) =

Efficiency =

E (controlled) =

12.51 miles
5.84 miles
___ M
0.011 Ib/VMT from AP-42 Table 13.2.1-1
0.6 g/m?, from AP-42, Table 13.2.1-3
2 tons, estimate
0.01 Ib/VMT
50% assumed control efficiency for pavement cleaning

7.05E-03 Ib/VMT
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Table 5d. FY2021 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

( P
B = E(1 - 57363)

Eext = annual size-specific emission factor extrapolated for water mitigation, Io/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 0.007 Ib/VMT
Vehicle Miles Traveled (VMT)
Traffic volume 50 trips per day
Paved distance (round trip) 0.28 miles/trip
Paved road VMT = 5,184.66 miles
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Table 6. FY2021 Assessable Emissions Calculations - Volatile Organic Compounds (VOC) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Appendix I11.D.7.7-1209

Emissions Unit Fuel Factor VOC Emission CY2019 Actual CY2019 Actual
ID Description Rating/Capacity Type Reference Factor Operation VOC Emissions
Significant E ions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD AP-42, Table 1.1-19 0.06 Ib/ton 7,441 hours 4.4 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD AP-42, Table 1.1-19 0.04 Ib/ton 6,350 hours 3.6 tpy 2
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 Ib/10° gal 12,857 gallons 2.2E-03 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 1b/10° gal 40,339 gallons 6.9E-03 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.0819 Ib/MMBtu 29 gallons 0 tpy
6 Crusher System 12,000 cfm Coal N/A N/A 2,510 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 6,350 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 123 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,510 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 2.51E-03 Ib/hp-hr 6 hours 2.0E-03 tpy
Significant Emissions Units Emissions - CY2019 Actual Emissions - VOC 8.0 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.357 hours 0 toy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A !
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 136 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 170 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2019 Actual Emissions - VOQ 0 tpy
CY2019 Actual Emissions - VOC] 8.0 tpy
Notes
" EU ID 1 actual coal throughput 146,690 tons
2EU ID 2 actual coal throughput 180,524 tons
3 Diesel Heating Value 133,450 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/ton) x (Potential throughput, ton/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/1 0® gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/1(? gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2021 Assessable Emissions
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Table 7. FY2021 Assessable Emissions Calculations - Sulfur Dioxide (SO;) Emissions

Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor Maximum Fuel S0, Emission CY2019 Actual CY2019 Actual
ID | Description | Rating/Capacity Type Reference Sulfur Content Factor Operation SO, Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2019 CEMS Data N/A 75.5 Ib/hr 7,441 hours 280.9 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2019 CEMS Data N/A 20.2 Ib/hr 6,350 hours 64.1 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal ' 12,857 gallons | 1.4E-03 tpy 3
4 Aucxiliary Boiler No. 2 23.0 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal *? 40,339 gallons | 4.3E-03 tpy®
5 Diesel Generator Engine No. 1 2.75 MW ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal "2 29 gallons 0 tpy*
6 Crusher System 12,000 cfm Coal N/A N/A N/A 2,510 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A N/A 6,350 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A N/A 123 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A N/A 2,510 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal ** 6 hours 8.8E-06 tpy 34
Significant Emissions Units Emissions - CY2019 Actual Emissions - SO, 345.0 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A N/A 6.357 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A N/A i
N/A Ash Handling Not Applicable Ash N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A N/A 136 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A N/A 170 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2019 Actual Emissions - SO, 0 tpy
CY2019 Actual Emissions - sq| 345.0 tpy
Notes:
" Mass balance:
For diesel units, the SO, emission factor is calculated based on the sulfur content in diesel fuel
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol; Stoichiometry: 1 mol S = 1 mol SO,
SO, Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
2 Diesel Fuel Density 7.1 Ib/gal AP 42, Table 3.4-1, footnote a
3 Diesel Heating Value 133,450 Btu/gal lab analysis
4 Engine Heat Rate 7,000 Btu/hp-hr AP 42, Table 3.4-1, footnote e
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) x (Fuel consumption, gal/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) / (Fuel heat value, Btu/gal) x (Engine heat rate, Btu/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 22 March 2020

Appendix I11.D.7.7-1210



Public Review Draft

Table 8. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

CY2019 Actual HAP Emissions by Emissions Unit Category (tons per year) !
; . . . . . . o I CY2019 Actual
Hazardous Air Pollutant Coal-Fired Boilers Diesel Boilers and| Diesel Engines Diesel Engines Coal Preparation and Insignificant HAP Emissions
Heaters <600 hp >600 hp Ash Handling 2 Units ®

Acetaldehyde 9.33E-02 - 4.25E-06 4.88E-08 i i 9.33E-02
Acetophenone 2.45E-03 ---- - ---- - - 2.45E-03
Acrolein 4.74E-02 - 5.13E-07 1.52E-08 i i 4.74E-02
Benzene 0.21 1.24E-04 5.17E-06 1.50E-06 ---- ---- 0.21
Benzyl chloride 1.15E-01 - - - - - 1.15E-01
Biphenyl 2.78E-04 ---- - ---- - - 2.78E-04
Bis(2-ethylhexyl)phthalate (DEHP) 1.19E-02 - - - - - 1.19E-02
Bromoform 6.38E-03 ---- - ---- - - 6.38E-03
1,3 Butadiene - - 2.17E-07 - - - 2.17E-07
Carbon disulfide 2.13E-02 ---- - ---- - - 2.13E-02
2-Chloroacetophenone 1.15E-03 ---- —--- ---- —--- —--- 1.15E-03
Chlorobenzene 3.60E-03 - - - - - 3.60E-03
Chloroform 9.65E-03 e - e - - 9.65E-03
Cumene 8.67E-04 ---- - ---- - - 8.67E-04
Dibenzofurans 1.78E-07 - - - - - 1.78E-07
Dimethyl sulfate 7.85E-03 ---- - ---- - - 7.85E-03
2,4-Dinitrotoluene 4 .58E-05 - —-- -——- —-- - 4 .58E-05
Ethyl benzene 1.54E-02 3.68E-05 - ---- - - 1.54E-02
Ethyl chloride (Chloroethane) 6.87E-03 - - - - - 6.87E-03
Ethylene dibromide (Dibromoethane) 1.96E-04 ---- - ---- - - 1.96E-04
Ethylene dichloride (1,2-Dichloroethane) 6.54E-03 - - - - - 6.54E-03
Formaldehyde 3.93E-02 1.91E-02 6.54E-06 1.53E-07 ---- ---- 5.83E-02
Hexane 1.10E-02 e - e - - 1.10E-02
Hydrochloric acid 1.08 ---- - ---- - - 1.08
Hydrogen fluoride (Hydrofluoric acid) 0.14 -—-- - -—-- - - 0.14
Isophorone 9.49E-02 ---- - ---- - - 9.49E-02
Methyl bromide (Bromomethane) 2.62E-02 - - - - - 2.62E-02
Methyl chloride (Chloromethane) 8.67E-02 ---- - ---- - - 8.67E-02
Methyl chloroform (1,1,1-Trichloroethane) 3.27E-03 1.36E-04 - - - - 3.41E-03
Methyl hydrazine 2.78E-02 ---- - ---- - - 2.78E-02
Methyl methacrylate 3.27E-03 - - - - - 3.27E-03
Methyl tert butyl ether 5.73E-03 ---- - ---- - - 5.73E-03
Methylene chloride (Dichloromethane) 4.74E-02 - - - - - 4.74E-02
Phenol 2.62E-03 ---- - ---- - - 2.62E-03
Polycyclic Organic Matter (POM) 3.12E-03 6.88E-04 9.32E-07 4.09E-07 i o 3.81E-03

Acenaphthene 8.34E-05 1.46E-07 7.87E-09 9.06E-09 ---- ----

Acenaphthylene 4.09E-05 1.22E-05 2.81E-08 1.79E-08 i o

Anthracene 3.44E-05 7.05E-07 1.04E-08 2.38E-09 ---- ----

Benzo(a)anthracene 1.31E-05 2.32E-06 9.31E-09 1.20E-09 o ====

Benzo(a)pyrene 6.22E-06 ---- 1.04E-09 4.97E-10 —--- ----

Benzo(b)fluoranthene - - 5.49E-10 2.15E-09 o o

Benzo(g,h,i)perylene 4.42E-06 ---- 2.71E-09 ---- - -

Benzo(k)fluoranthene - - 8.59E-10 4.22E-10 o o
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Table 8. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

CY2019 Actual HAP Emissions by Emissions Unit Category (tons per year) !
; . . . . . . . I CY2019 Actual
Hazardous Air Pollutant Coal-Fired Boilers Diesel Boilers and| Diesel Engines Diesel Engines Coal Preparation and Insignificant HAP Emissions
Heaters <600 hp >600 hp Ash Handling 2 Units ®
Chrysene 1.64E-05 1.38E-06 1.96E-09 2.96E-09 - -
Dibenz(a,h)anthracene —--- 9.65E-07 3.23E-09 6.70E-10 o e
Acenaphthene 8.34E-05 1.46E-07 7.87E-09 9.06E-09 - -
Fluoranthene 1.16E-04 2.80E-06 4.22E-08 7.80E-09 - -
Fluorene 1.49E-04 2.58E-06 1.62E-07 2.48E-08 - -
Indeno(1,2,3-cd)pyrene - 1.24E-06 - 8.01E-10 - -
Naphthalene 2.13E-03 6.53E-04 4.70E-07 2.52E-07 - -
Pyrene 5.40E-05 2.46E-06 2.65E-08 7.18E-09 - -
Propionaldehyde 6.22E-02 ---- - ---- - —--- 6.22E-02
Styrene 4.09E-03 - - - - - 4.09E-03
2,3,7,8-Tetrachlorodibenzo-p-dioxin 2.34E-09 —— —-- —— —-- —-- 2.34E-09
Tetrachloroethylene (Perchloroethylene) 7.04E-03 - - - - - 7.04E-03
Toluene 3.93E-02 3.58E-03 2.27E-06 5.44E-07 - - 4.29E-02
Vinyl acetate 1.24E-03 - - - - - 1.24E-03
Xylenes (isomers and mixture) 6.05E-03 ---- 1.58E-06 3.73E-07 ---- ---- 6.06E-03
Antimony Compounds 2.94E-03 - - - - - 2.94E-03
Arsenic Compounds 6.71E-02 3.09E-04 ---- ---- ---- ---- 6.74E-02
Beryllium Compounds 3.44E-03 2.31E-04 - - - - 3.67E-03
Cadmium Compounds 8.34E-03 2.31E-04 ---- ---- ---- ---- 8.58E-03
Chromium Compounds 5.55E-02 2.31E-04 ---- ---- ---- ---- 5.57E-02
Cobalt Compounds 1.64E-02 ---- - ---- - —--- 1.64E-02
Cynaide Compounds 0.41 -—-- - -—-- - - 0.41
Lead Compounds 6.87E-02 6.94E-04 ---- ---- ---- ---- 6.94E-02
Magnesium Compounds 1.80 -—-- - -—-- - - 1.80
Manganese Compounds 8.02E-02 4.63E-04 ---- ---- ---- ---- 8.06E-02
Mercury Compounds 3.86E-03 2.31E-04 - - - - 4.10E-03
Nickel Compounds 4.58E-02 2.31E-04 - - - - 4.60E-02
Selenium Compounds 0.21 1.16E-03 ---- ---- ---- ---- 0.21
Total HAPs - Maximum Individual HAP 1.80 1.91E-02 6.54E-06 1.50E-06 0 0 1.80
Total VOC HAP Emissions 1.03 2.36E-02 2.15E-05 3.04E-06 0 0 1.06
Total HAPs Emissions 5.02 2.74E-02 2.15E-05 3.04E-06 0 0 5.05
Notes:
' See individual emissions unit category emissions calculations for details on methodology and assumptions.
2 Emissions units in the coal preparation and handling, ash handling and coal storage pile systems do not have HAP emissions
% HAP emissions from the fuel storage tanks are negligible.
FY2021 Assessable Emissions
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Table 8a. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutant (HAP) Emissions
Coal-Fired Boilers
Golden Valley Electric Association - Healy Power Plant

EU ID 1 CY2019 actual coal throughput 146,690 tons
EU ID 2 CY2019 actual coal throughput 180,524 tons
Total CY2019 actual coal throughput 327,213 tons

CY2019 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor ' Estimated Emissions

1746016 2,3,7,8-Tetrachlorodibenzo-p-dioxin 1.43E-11 Ib/ton 2.34E-09 tpy
121142  2,4-Dinitrotoluene 2.80E-07 Ib/ton 4.58E-05 tpy
532274 2-Chloroacetophenone 7.00E-06 Ib/ton 1.15E-03 tpy
75-07-0 Acetaldehyde 5.70E-04 Ib/ton 9.33E-02 tpy
98862  Acetophenone 1.50E-05 Ib/ton 2.45E-03 tpy
107-02-8 Acrolein 2.90E-04 Ib/ton 4.74E-02 tpy
71-43-2 Benzene 1.30E-03 Ib/ton 2.13E-01 tpy
100447 Benzyl chloride 7.00E-04 Ib/ton 1.15E-01 tpy
92524  Biphenyl 1.70E-06 Ib/ton 2.78E-04 tpy
117817 Bis(2-ethylhexyl)phthalate (DEHP) 7.30E-05 Ib/ton 1.19E-02 tpy
75252  Bromoform 3.90E-05 Ib/ton 6.38E-03 tpy
75150  Carbon disulfide 1.30E-04 Ib/ton 2.13E-02 tpy
108907 Chlorobenzene 2.20E-05 Ib/ton 3.60E-03 tpy
67663  Chloroform 5.90E-05 Ib/ton 9.65E-03 tpy
98828 Cumene 5.30E-06 Ib/ton 8.67E-04 tpy
132649 Dibenzofurans 1.09E-09 Ib/ton 1.78E-07 tpy
77781  Dimethyl sulfate 4 .80E-05 Ib/ton 7.85E-03 tpy
100-41-4 Ethyl benzene 9.40E-05 Ib/ton 1.54E-02 tpy
75003  Ethyl chloride (Chloroethane) 4.20E-05 Ib/ton 6.87E-03 tpy
1006934 Ethylene dibromide (Dibromoethane) 1.20E-06 Ib/ton 1.96E-04 tpy
107062 Ethylene dichloride (1,2-Dichloroethane) 4.00E-05 Ib/ton 6.54E-03 tpy
50-00-0 Formaldehyde 2.40E-04 Ib/ton 3.93E-02 tpy
110543 Hexane 6.70E-05 Ib/ton 1.10E-02 tpy
7647010 Hydrochloric acid - EU ID 1 1.42E-02 Ib/ton * 1.04 tpy
7647010 Hydrochloric acid - EU ID 2 3.71E-04 Ib/ton ° 0.03 tpy
7664393 Hydrogen fluoride (Hydrofluoric acid) - EU ID 1 1.44E-03 Ib/ton ? 0.11 tpy
7664393 Hydrogen fluoride (Hydrofluoric acid) - EU ID 2 3.31E-04 Ib/ton * 2.98E-02 tpy
78591  Isophorone 5.80E-04 Ib/ton 9.49E-02 tpy
74839  Methyl bromide (Bromomethane) 1.60E-04 Ib/ton 2.62E-02 tpy
60344  Methyl hydrazine 1.70E-04 Ib/ton 2.78E-02 tpy
80626 Methyl methacrylate 2.00E-05 Ib/ton 3.27E-03 tpy
1634044 Methyl tert butyl ether 3.50E-05 Ib/ton 5.73E-03 tpy
74873  Methyl chloride (Chloromethane) 5.30E-04 Ib/ton 8.67E-02 tpy
71-55-6  Methyl chloroform (1,1,1-Trichloroethane) 2.00E-05 Ib/ton 3.27E-03 tpy
75092  Methylene chloride (Dichloromethane) 2.90E-04 Ib/ton 4.74E-02 tpy
108952 Phenol 1.60E-05 Ib/ton 2.62E-03 tpy
N/A Polycyclic Organic Matter (POM) 1.91E-05 Ib/ton 3.12E-03 tpy
Polycyclic aromatic compounds(PAH)
83-32-9 Acenaphthene 5.10E-07 Ib/ton 8.34E-05 tpy
203-96-8 Acenaphthylene 2.50E-07 Ib/ton 4.09E-05 tpy
120-12-7 Anthracene 2.10E-07 Ib/ton 3.44E-05 tpy
56-55-3 Benzo(a)anthracene 8.00E-08 Ib/ton 1.31E-05 tpy
205-99-5 Benzo(b,j,k)fluoranthene 1.10E-07 Ib/ton 1.80E-05 tpy
50-32-8 Benzo(a)pyrene 3.80E-08 Ib/ton 6.22E-06 tpy
191-24-2 Benzo(g,h,i)perylene 2.70E-08 Ib/ton 4.42E-06 tpy
218-01-9 Chrysene 1.00E-07 Ib/ton 1.64E-05 tpy
206-44-0 Fluoranthene 7.10E-07 Ib/ton 1.16E-04 tpy
86-73-7 Fluorene 9.10E-07 Ib/ton 1.49E-04 tpy
193-39-5 Ideno(1,2,3-cd)pyrene 6.10E-08 Ib/ton 9.98E-06 tpy
5-methylchrysene 2.20E-08 Ib/ton 3.60E-06 tpy
91-20-3 Naphthalene 1.30E-05 Ib/ton 2.13E-03 tpy

FY2021 Assessable Emissions
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CAS No.
85-01-8
129-00-0
123386
100425
127184
108-88-3
108054
1330-20-7
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

Notes:

August 19, 2024

Table 8a. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutant (HAP) Emissions

Coal-Fired Boilers

Golden Valley Electric Association - Healy Power Plant

Chemical Name
Phenanathrene
Pyrene
Propionaldehyde
Styrene

Tetrachloroethylene (Perchloroethylene)

Toluene

Vinyl acetate

Xylenes (isomers and mixture)
Antimony Compounds

Arsenic Compounds

Beryllium Compounds
Cadmium Compounds
Chromium Compounds

Cobalt Compounds

Cynaide Compounds

Lead Compounds

Magnesium Compounds
Manganese Compounds
Mercury Compounds - EU ID 1
Mercury Compounds - EU ID 2
Nickel Compounds

Selenium Compounds

EU ID 1 CY2019 actual coal throughput 146,690 tons
EU ID 2 CY2019 actual coal throughput 180,524 tons
Total CY2019 actual coal throughput 327,213 tons

CY2019 Actual Source Category Emission Calculations
Emission Factor Estimated Emissions

! Reference: AP-42, Tables 1.1-12, 1.1-13, 1.1-14, 1.1-15, 1.1-18

2HCI and HF emission factors from EU ID 1 source test completed in November 2017
®HCI and HF emission factors from EU ID 2 source test completed in December 2018
* Emission factor from EU ID 1 source test completed in March 2019

® Emission factor from EU ID 2 CEMS average 2019

Conversion Factors:

Coal Heating Value

FY2021 Assessable Emissions

Golden Valley Electric Association - Healy Power Plant

14.37 MMBtu/ton

Page 2
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2.70E-06 Ib/ton 4.42E-04 tpy
3.30E-07 Ib/ton 5.40E-05 tpy
3.80E-04 Ib/ton 6.22E-02 tpy
2.50E-05 Ib/ton 4.09E-03 tpy
4.30E-05 Ib/ton 7.04E-03 tpy
2.40E-04 Ib/ton 3.93E-02 tpy
7.60E-06 Ib/ton 1.24E-03 tpy
3.70E-05 Ib/ton 6.05E-03 tpy
1.80E-05 Ib/ton 2.94E-03 tpy
4.10E-04 Ib/ton 6.71E-02 tpy
2.10E-05 Ib/ton 3.44E-03 tpy
5.10E-05 Ib/ton 8.34E-03 tpy
3.39E-04 Ib/ton 5.55E-02 tpy
1.00E-04 Ib/ton 1.64E-02 tpy
2.50E-03 Ib/ton 4.09E-01 tpy
4.20E-04 Ib/ton 6.87E-02 tpy
1.10E-02 Ib/ton 1.80 tpy
4.90E-04 Ib/ton 8.02E-02 tpy
6.18E-06 Ib/ton * 4.53E-04 tpy
3.78E-05 Ib/ton ° 3.41E-03 tpy
2.80E-04 Ib/ton 4.58E-02 tpy
1.30E-03 Ib/ton 2.13E-01 tpy
Total CY2019 Actual HAP Emissions 5.02 tpy

CY2019 weighted average

March 2020
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Table 8b. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutant (HAP) Emissions
Diesel-Fired Boilers and Heaters
Golden Valley Electric Association - Healy Power Plant
CY2019 Actual Heat Input: 154,269 MMBtuIyr1

CY2019 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor 2* Estimated Emissions
71-43-2 Benzene 1.60E-06 Ib/MMBtu 1.24E-04 tpy
100-41-4 Ethyl benzene 4.77E-07 Ib/MMBtu 3.68E-05 tpy
50-00-0 Formaldehyde 2.47E-04 Ib/MMBtu 1.91E-02 tpy
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 1.77E-06 Ib/MMBtu 1.36E-04 tpy
NA Polycyclic Organic Matter (POM) 8.92E-06 Ib/MMBtu 6.88E-04 tpy
NA Polycyclic aromatic compounds(PAH)
83-32-9 Acenaphthylene 1.58E-07 Ib/MMBtu 1.22E-05 tpy
208-96-8 Acenaphthene 1.90E-09 Ib/MMBtu 1.46E-07 tpy
120-12-7 Anthracene 9.14E-09 Ib/MMBtu 7.05E-07 tpy
56-55-3 Benzo(a)anthracene 3.00E-08 Ib/MMBtu 2.32E-06 tpy
205-82-3/207-09-9 Benzo(b,k)fluoranthene 1.11E-08 Ib/MMBtu 8.55E-07 tpy
191-24-2 Benzo(g,h,l)perylene 1.69E-08 Ib/MMBtu 1.31E-06 tpy
218-01-9 Chrysene 1.78E-08 Ib/MMBtu 1.38E-06 tpy
53-70-3 Dibenz(a,h)anthracene 1.25E-08 Ib/MMBtu 9.65E-07 tpy
206-44-0 Fluoranthene 3.63E-08 Ib/MMBtu 2.80E-06 tpy
86-73-7 Fluorene 3.35E-08 Ib/MMBtu 2.58E-06 tpy
193-39-5 Indeno(1,2,3-cd)pyrene 1.60E-08 Ib/MMBtu 1.24E-06 tpy
91-20-3 Naphthalene 8.47E-06 Ib/MMBtu 6.53E-04 tpy
85-01-8 Phenanthrene 7.87E-08 Ib/MMBtu 6.07E-06 tpy
129-00-0 Pyrene 3.18E-08 Ib/MMBtu 2.46E-06 tpy
108-88-3 Toluene 4.65E-05 Ib/MMBtu 3.58E-03 tpy
1330-20-7 Xylenes 8.17E-07 Ib/MMBtu 6.30E-05 tpy
NA Arsenic Compounds 4.00E-06 Ib/MMBtu 3.09E-04 tpy
NA Beryllium Compounds 3.00E-06 Ib/MMBtu 2.31E-04 tpy
NA Cadmium Compounds 3.00E-06 Ib/MMBtu 2.31E-04 tpy
NA Chromium Compounds 3.00E-06 Ib/MMBtu 2.31E-04 tpy
NA Lead Compounds 9.00E-06 Ib/MMBtu 6.94E-04 tpy
NA Manganese Compounds 6.00E-06 Ib/MMBtu 4.63E-04 tpy
NA Mercury Compounds 3.00E-06 Ib/MMBtu 2.31E-04 tpy
NA Nickel Compounds 3.00E-06 Ib/MMBtu 2.31E-04 tpy
NA Selenium Compounds 1.50E-05 Ib/MMBtu 1.16E-03 tpy
CY2019 Actual HAP Emissions: 2.75E-02 tpy
" Total fuel use based on actual CY2019 operation as noted below:
EU ID 1 Unit No. 1 327 MMBtu/hr
116,247 gallons
Actual Heat Input: 15,513.16 MMBtu/yr
EU ID 2 Unit No. 2 658 MMBtu/hr
986,566 gallons
Actual Heat Input: 131,656.78 MMBtu/hr
EU ID 3 Auxiliary Boiler No. 1 12.554 MMBtu/hr
12,857 gallons
Actual Heat Input: 1,715.76 MMBtu/yr
EU ID 4 Auxiliary Boiler No. 2 23.0 MMBtu/hr
40,339 gallons
Actual Heat Input: 5,383.27 MMBtu/hr
Total CY2019 Heat Input: 154,269 MMBtu/yr
% Reference: AP-42, Tables 1.3-9, and 1.3-10.
® Diesel high heat value: 133,450 Btu/gal lab analysis
FY2021 Assessable Emissions .
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CAS No.
75-07-0
107-02-8
71-43-2
50-00-0
108-88-3
1330-20-7
N/A

91-20-3

Notes:

! Total fuel use based on actual operation as noted below:

Chemical Name
Acetaldehyde

Acrolein
Benzene

Formaldehyde

Toluene

Xylenes (isomers and mixture)
Polycyclic Organic Matter (POM)

Polycyclic aromatic compounds(PAH)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,l)perylene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

CY2019 Actual Heat Input:

August 19, 2024

Table 8c. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutant (HAP) Emissions
Diesel Engines Greater Than or Equal to 600 Horsepower
Golden Valley Electric Association - Healy Power Plant

3.9 MMBtu/yr '

CY2019 Actual Source Category Emission Calculations

Emission Factor 2
2.52E-05 Ib/MMBtu
7.88E-06 Ib/MMBtu
7.76E-04 Ib/MMBtu
7.89E-05 Ib/MMBtu
2.81E-04 Ib/MMBtu
1.93E-04 |b/MMBtu
2.12E-04 Ib/MMBtu

4.68E-06 Ib/MMBtu
9.23E-06 Ib/MMBtu
1.23E-06 Ib/MMBtu
6.22E-07 Ib/MMBtu
1.11E-06 Ib/MMBtu
2.18E-07 Ib/MMBtu
2.57E-07 Ib/MMBtu
5.56E-07 Ib/MMBtu
1.53E-06 Ib/MMBtu
3.46E-07 Ib/MMBtu
4.03E-06 Ib/MMBtu
1.28E-05 Ib/MMBtu
4.14E-07 Ib/MMBtu
1.30E-04 Ib/MMBtu
4.08E-05 Ib/MMBtu
3.71E-06 Ib/MMBtu

CY2019 Actual HAP Emissions:

EU ID 5 Diesel Generator Engine No. 1 2.75 MW
29 gallons
Potential Heat Input: 4 MMBtu/yr
Total CY2019 Heat Input: 4 MMBtulyr

2 Reference: AP-42, Worst Case Tables 3.2-1, 3.2-2, 3.2-3.

FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Estimated Emissions

4.88E-08 tpy
1.52E-08 tpy
1.50E-06 tpy
1.53E-07 tpy
5.44E-07 tpy
3.73E-07 tpy
4.09E-07 tpy

9.06E-09 tpy
1.79E-08 tpy
2.38E-09 tpy
1.20E-09 tpy
2.15E-09 tpy
4.22E-10 tpy
4.97E-10 tpy
1.08E-09 tpy
2.96E-09 tpy
6.70E-10 tpy
7.80E-09 tpy
2.48E-08 tpy
8.01E-10 tpy
2.52E-07 tpy
7.89E-08 tpy
7.18E-09 tpy
3.04E-06 tpy
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Table 8d. FY2021 Assessable Emissions Calculations - Hazardous Air Pollutant (HAP) Emissions
Diesel Engines Less Than 600 Horsepower

Golden Valley Electric Association - Healy Power Plant

CY2019 Actual Heat Input: 11 MMBtulyr '

CY2019 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor ? Estimated Emissions
75-07-0 Acetaldehyde 7.67E-04 Ib/MMBtu 4.25E-06 tpy
107-02-8 Acrolein 9.25E-05 Ib/MMBtu 5.13E-07 tpy
71-43-2 Benzene 9.33E-04 Ib/MMBtu 5.17E-06 tpy
106-99-0 1,3 Butadiene 3.91E-05 Ib/MMBtu 2.17E-07 tpy
50-00-0 Formaldehyde 1.18E-03 Ib/MMBtu 6.54E-06 tpy
108-88-3 Toluene 4.09E-04 Ib/MMBtu 2.27E-06 tpy
1330-20-7 Xylenes (isomers and mixture) 2.85E-04 Ib/MMBtu 1.58E-06 tpy
N/A Polycyclic Organic Matter (POM) 1.68E-04 Ib/MMBtu 9.32E-07 tpy
Polycyclic aromatic compounds(PAH)
Acenaphthene 1.42E-06 Ib/MMBtu 7.87E-09 tpy
Acenaphthylene 5.06E-06 Ib/MMBtu 2.81E-08 tpy
Anthracene 1.87E-06 Ib/MMBtu 1.04E-08 tpy
Benzo(a)anthracene 1.68E-06 Ib/MMBtu 9.31E-09 tpy
Benzo(b)fluoranthene 9.91E-08 Ib/MMBtu 5.49E-10 tpy
Benzo(k)fluoranthene 1.55E-07 Ib/MMBtu 8.59E-10 tpy
Benzo(a)pyrene 1.88E-07 Ib/MMBtu 1.04E-09 tpy
Benzo(g,h,i)perylene 4.89E-07 Ib/MMBtu 2.71E-09 tpy
Chrysene 3.53E-07 Ib/MMBtu 1.96E-09 tpy
Dibenz(a,h)anthracene 5.83E-07 Ib/MMBtu 3.23E-09 tpy
Fluoranthene 7.61E-06 Ib/MMBtu 4.22E-08 tpy
Fluorene 2.92E-05 Ib/MMBtu 1.62E-07 tpy
Ideno(1,2,3-cd)pyrene 3.75E-07 Ib/MMBtu 2.08E-09 tpy
91-20-3 Naphthalene 8.48E-05 Ib/MMBtu 4.70E-07 tpy
Phenanthrene 2.94E-05 Ib/MMBtu 1.63E-07 tpy
Pyrene 4.78E-06 Ib/MMBtu 2.65E-08 tpy
CY2019 Actual HAP Emissions: 2.15E-05 tpy
Notes:
! Total fuel use based on actual operation as noted below:
EU ID 13 Firewater Pump Engine 264 hp
6.0 hr/yr
Potential Heat Input: 11 MMBtu/yr
Total CY2019 Heat Input: 11 MMBtulyr
Engines heat rate: 7,000 Btu/hp-hr
? Reference: AP-42, Table 3.3-2.
FY2021 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 1 March 2020
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Golden Valley Electric Association
FY2021 Assessable Emission Estimates

North Pole Power Plant — Permit No. AQO110TVP03
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Table 1. FY2021 Assessable Emissions Summary

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Assessable Emissions - Tons Per Year

Description NOy co PM,, SO, vVOC HAPs Total
Assessable PTE 5,337 118 479 4,302 4 10,240
From Condition 48 and Table C of the SOB for AQ0110TVP03

Potential to Emit = Regulated Air Pollutant Emissions (tons per year) !

NOy co PM,, HAP
Significant 1095.9 14.8 260 | .
Insignificant 0 0 0 ////////“////////
Total Emissions| 1,096 | 15 | 26 . EE
UseAssessablePTE| | | | -////////////////
Assessable Emission Subtotals 1,096 15 26 253 0
Fees Apply to Pollutant? 2 Yes Yes Yes No Yes No
2019 Actual Emissions 1,390
Fee Estimate * $59,695

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

% Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.

* A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

* Actual emissions are not provided for VOC or HAPs because potential emissions are less than 10 tpy each. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.

FY2021 Assessa ble Emissions
Golden Valley Electric Association - North Pole Power Plant

Page 1
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Table 2a. FY2021 Significant Emission Unit Summary

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Maximum 2019 Actual 2019 Actual
ID Description Make/Model Type Capacity Operation Fuel Consumption
Simple Cvcle Gas ULS 149,925 gallyr
1 P e GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 392.6 hrfyr 82,294 gallyr
No. 2 Diesel 805,827 gallyr
simple Cvdle Gas ULS 1,055,209 gal/yr
2 pTurtiline GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 3,130.3 hrlyr 330,134 gallyr
No. 2 Diesel 10,001,632 gal/yr
. ULS 465,490 gallyr
5 |Combined Bydle Gas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 8,458.7 hrlyr 0 gallyr
Naphtha 25,706,042 gallyr
. ULS 0 gallyr
g  |Combined Cycle Gas GE LMB000PC No. 1 Diesel 455 MMBtu/hr 0 hrlyr 0 gallyr
Turbine
Naphtha 0 gallyr
Emergency . . 1
7 Generator Engine Mitsubishi 0A8829 ULSD 564.6 hp 5.0 hriyr 160 gallyr
11 Boiler Bryan Steam RV500 5.0 MMBtu/hr
12 Boiler Bryan Steam RV500 Propane 5.0 MMBtu/hr 671 hriyr 3,665 gallyr

" The generator has an electrical output of 400 kW. Assuming a 95% efficiency (per Section 2.7.2.1 of ADEC Modeling Review Procedures Manual) and converting from Kw to hp, the input rating is 564.6 hp.
Input Rating, hp= (Output Rating, kW) / (Efficiency, 0.95) * (Conversion, 1.341 hp/kW)

FY2021 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant

Page 2
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Table 2b. FY2021 Insignificant Emission Unit Inventory
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Type/ ] . 2019 Actual 2019 Actual
1 — . Rating/Size . .
ID Description Material Operation Fuel Consumption
3 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hr/yr N/A
4 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hriyr N/A
N/A FHR Warehouse Boiler 1 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr 5068 qalivr
N/A FHR Warehouse Boiler 2 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr ’ galy
N/A Burnham 17 A-T Boiler No. 1 ULSD 0.222 MMBtu/hr 1,642 hri/yr 3,120 gallyr

' EU IDs 3 and 4 are not currently subject to 40 CFR 60 Subpart Kb.

FY2021 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant

Page 3
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Table 3. FY2021 Assessable Emission Calculations - Oxides of Nitrogen (NOy) Emissions

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor NOy Emission 2019 Actual 2019 Actual NOy
ID Description Capacity Type Reference Factor Operation Emissions
Significant Emission Units
ULS
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2019 CEMS Average' 243.3 Ib/hr 392.6 hours 47.8 tpy
No. 2 Diesel
ULS 1,055,209 gallyr 0.0 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 330,134 gallyr 19.4 tpy
No. 2 Diesel 10,001,632 gall/yr 608.7 tpy
ULS
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2019 CEMS Average' 99.3 Ib/hr 8,458.7 hours 420.0 tpy
Naphtha
ULS 0 gallyr 0.0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.24 Ib/MMBtu 0 gallyr 0.0 tpy
Naphtha 0 gallyr 0.0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.031 Ib/hp-hr 5.0 hr/yr 4.4E-02 tpy
1; EZ::: g:g mm;z; :: Propane AP-42 Table 1.5-1 13 1b/10%gal 3,665 gallyr 2.4E-02 tpy
Significant Emission Units - 2019 Actual Emissions - NOy 1095.9 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!ler 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 18 Ib/10°gal 5,068 gallyr 4.6E-02 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD AP-42 Table 1.3-1 18 Ib/10°gal 3,120 gallyr 2.8E-02 tpy
Insignificant Emission Units - 2019 Actual Emissions - NOy 7.4E-02 tpy
2019 Actual Emissions - NOy 1096.0 tpy
Note:

' The emission factors for EU IDs 1 and 5 are an average emission rate from 2019 measured using Continuous Emissions Monitoring Systems (CEMS).

Sample Calculations:
Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel = 133,441 Btu/gal
HHV No. 2 Diesel= 138,321 Btu/gal
HHV Naphtha= 108,141 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions
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Appendix I11.D.7.7-1224

March 2020



Public Review Draft

Table 4. FY2021 Assessable Emission Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor CO Emission 2019 Actual 2019 Actual CO
ID Description Capacity Type Reference Factor Operation Emissions
ULS
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2019 CEMS Average1 13.6 Ib/hr 392.6 hours 2.7 tpy
No. 2 Diesel
ULS 1,055,209 gallyr 0 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 330,134 gallyr 0.07 tpy
No. 2 Diesel 10,001,632 gallyr 2.3 tpy
ULS
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2019 CEMS Average1 2.3 Ib/hr 8,458.7 hours 9.7 tpy
Naphtha
ULS 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.076 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.00668 Ib/hp-hr 5.0 hrlyr 9.4E-03 tpy
1; 22::2: 2:8 mm::ﬁj :: Propane AP-42 Table 1.5-1 7.5 Ib/10%gal 3,665 gallyr 1.4E-02 tpy
Significant Emission Units - 2019 Actual Emissions - CO 14.8 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!Ier 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 5.0 Ib/10%al 5,068 gallyr 1.3E-02 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD AP-42 Table 1.3-1 5.0 Ib/10°gal 3,120 gallyr 7.8E-03 tpy
Insignificant Emission Units - 2019 Actual Emissions - CO 2.0E-02 tpy
2019 Actual Emissions - CO| 14.8 tpy

Note:

" The emission factors for EU IDs 1 and 5 are an average emission rate from 2019 measured using Continuous Emissions Monitoring Systems (CEMS).

Sample Calculations:

Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)

Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV Naphtha=

133,441 Btu/gal
138,321 Btu/gal
108,141 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions
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Table 5. FY2021 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor PM,, Emission 2019 Actual 2019 Actual PM10
ID Description Capacity Type Reference Factor Operation Emissions
ULS 149,925 gallyr 0 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 82,294 gallyr 0.07 tpy
No. 2 Diesel 805,827 gallyr 0.67 tpy
ULS 1,055,209 gallyr 0 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 330,134 gallyr 0.3 tpy
No. 2 Diesel 10,001,632 gallyr 8.3 tpy
ULS 465,490 gallyr 0 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0.00 tpy
Naphtha 25,706,042 gallyr 16.7 tpy
ULS 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.0022 Ib/hp-hr 5.0 hriyr 3.1E-03 tpy
11 Boiler 5.0 MMBtu/hr
Propane AP-42 Table 1.5-1 0.7 3 3,665 gallyr 1.3E-03 ¢
12 Boiler 5.0 MMBtu/hr P Ib/10°gal galy Py
Significant Emission Units - 2019 Actual Emissions - PM10| 26.0 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Boiler 1 0.784 MMBtu/hr No. 2 Diesel AP-42 Tables 1.3-1 17 b0l 5,068 gallyr 4.3E-03 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel and 1.3-2 ' ¢ ' '
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr | No. 1 ULSD AP'4§nT(jal’1'%s_21 31 1.7 Ib/10%gal 3,120 gallyr 2.7E-03 tpy
Insignificant Emission Units - 2019 Actual Emissions - PM10) 7.0E-03 tpy
2019 Actual Emissions - PM10| 26.0 tpy

Sample Calculations:

Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV Naphtha=

133,441 Btu/gal
138,321 Btu/gal
108,141 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions
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Table 6. FY2021 Assessable Emission Calculations - Sulfur Dioxide (SO2) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor Maximum Fuel SO, Emission 2019 Actual 2019 Actual SO,
ID Description Capacity Type Reference Sulfur Content ' Factor Operation Emissions
ULS Mass Balance 0.00045 wt. pct. S 6.1E-05 Ib/gal 149,925 gallyr 0.00 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.09372 wt. pct. S 0.013 Ib/gal 82,294 gallyr 0.52 tpy
No. 2 Diesel Mass Balance 0.29916 wt. pct. S 0.044 Ib/gal 805,827 gallyr 17.60 tpy
ULS Mass Balance 0.00051 wt. pct. S 0.000 Ib/gal 1,055,209 gallyr 0.04 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.08071 wt. pct. S 0.011 Ib/gal 330,134 gallyr 1.81 tpy
No. 2 Diesel Mass Balance 0.31484 wt. pct. S 0.046 Ib/gal 10,001,632 gallyr 229.87 tpy
ULS Mass Balance 0.00200 wt. pct. S 0.000 Ib/gal 465,490 gallyr 0.06 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.08071 wt. pct. S 0.011 Ib/gal 0 gallyr 0.00 tpy
Naphtha Mass Balance 0.00208 wt. pct. S 2.4E-04 Ib/gal 25,706,042 gallyr 3.10 tpy
ULS Mass Balance 0.00045 wt. pct. S 0.000 Ib/gal 0 gallyr 0.00 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.09372 wt. pct. S 0.013 Ib/gal 0 gallyr 0.00 tpy
Naphtha Mass Balance 0.00208 wt. pct. S 2.4E-04 Ib/gal 0 gallyr 0.00 tpy
7 Emergency Generator Engine 564.6 hp ULSD Mass Balance 0.0015 wt. pct. S 2.2E-04 Ib/gal 5.0 hrlyr 0.00 tpy
! Boller 5.0 MMBtu/hr Propane Mass Balance 7.81E-06 wt.pct. S |  6.6E-07 Ib/gal 3,665 gallyr 1.2E-06 tpy
12 Boiler 5.0 MMBtu/hr
Significant Emission Units - 2019 Actual Emissions - SO2 253.0 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hriyr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Boler 1 0784 MMBtuhr |  No. 2 Diesel Mass Balance 0.299 wt.pct. S | 4.07E-02 Ib/gal 5,068 gallyr 1.03E-01 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD Mass Balance 0.0015 wt. pct. S 2.04E-04 Ib/gal 3,120 gallyr 3.2E-04 tpy
Insignificant Emission Units - 2019 Actual Emissions - SO2 1.0E-01 tpy
2019 Actual Emissions - SO2 253.1 tpy
Notes:
Sample Calculations: >>*
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Turbine Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/gal) x (Capacity, gal/hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
Boiler wt, pot. S= (Sulfur compound con'tent, ppmv SO,) x (Conversion, 1.66!5-7 Ib SO,/scf / ppm SO,) x (F-fa(?tor, 8,710 scf/MMBtu) x (Conversion, 0.0216
MMBtu/Ib) x (Conversion, mole SO,/64 Ib SO,) x (Conversion, mole S/mole SO,) x (Conversion, 32 Ib S/ mole S)
Notes:
" Based on the weighted average of monthly maximum fuel sulfur content values for calendar year 2019 as received from supplier sampling.
2 Fuel density assumed equal to 6.8 Ib/gal for ULS and No. 1 Diesel, 7.3 Ib/gal for No. 2 Diesel, 5.2 Ib/gal for naphtha, 4.2 Ib/gal for propane, and 6.8 Ib/gal for No. 2 Fuel Oil.
3 The engine specification datasheet indicates a maximum fuel throughput of 32 gal/hr.
4 Propane fuel analysis results from 2019 indicate a fuel sulfur content less than 0.5 ppmv.
FY2021 Assessable Emissions
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Table 1. FY2021 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility

Assessable Emissions - Tons Per Year
Description NOy Cco PM,, SO, vVOC HAPs Total
Assessable PTE 2,854 217 746 580 23 - 4,420

From Condition 30 and Table C of the SOB for AQ0109TVP03

Regulated Air Pollutant Emissions (tons per year) !
NOy CcoO PM;, VOC SO,

Potential to Emit

Significant 73.8 0.3 1.0 0.0 271

Insignificant 0.3 0.1 0.0 0.0 0.3
Total Emissions 74 0 1 0 27
Use Assessable PTE| | ..
Assessable Emission Subtotals 74 0 1 0 27 0
Fees Apply to Pollutant? 2|  Yes No No No Yes No
CY2019 Actual Emissions 101
Fee Estimate * $4,359
Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.
% Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.
* A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

* Actual emissions are not provided for HAPs because potential emissions for HAPs are less than 10 tpy. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.
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Table 2a. FY2021 Significant Emission Unit Summary
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel 2019 Actual Maximum 2019 Actual
1D Description Make/Model Type Operation Capacity Fuel Consumption
Simple Cvcle Gas No. 1 ULS 2,288 gallyr
1 pTurbyine General Electric Frame 5 MS 5001-M No. 1 Diesel 61.3 hrlyr 268 MMBtu/hr 1,106 gallyr
No. 2 Diesel 60,457 gallyr
Simple Cvcle Gas No. 1 ULS 15,684 gallyr
2 pTurgine General Electric Frame 5 MS 5001-M No. 1 Diesel 1,097.0 hriyr 268 MMBtu/hr 21,127 gallyr
No. 2 Diesel 1,153,638 gallyr
3 D'eseE' Generator | G eneral Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 28 MMBtu/hr
Dieselrgg:weerator 0.5 hriyr 299 galiyr
4 Engine General Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 28 MMBtu/hr
10 Boiler Weil McLain H-688 No. 2 Heating Oil 292 hrlyr 1.7 MMBtu/hr 6892 qalivr
11 Boiler Weil McLain H-688 No. 2 Heating Oil 292 hrlyr 1.7 MMBtu/hr ' gary
Source: Air Quality Permit No. AQ0109TVP03
FY2020 Assessable Emissions
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Table 2b. FY2021 Insignificant Emission Unit Inventory
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Type/ ! ) 2019 Actual
, — . Rating/Size .
ID Description Material Operation
6 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hrfyr
7 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hr/yr
N/A Fuel QOil Storage Tank No. 1 Diesel 12,000 gallons 8,760 hr/yr
8 Burnham Boiler No. 2 Heating Oil 0.44 MMBtu/hr
- : - 13,117 gallyr
9 Burnham Boiler No. 2 Heating Oil 0.44 MMBtu/hr
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr 1174,080 scf
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater Waste Oil 0.28 MMBtu/hr 0 gallyr
N/A Energy Logic EL-340H Heater Waste Oll 0.275 MMBtu/hr 648 gallyr
N/A Metzger Machine Corp. Boiler No. 1 Diesel 0.12 MMBtu/hr 6,192 gallyr
N/A Energy Logic EL-200H Heater Waste QOil - Transformer 0.2 MMBtu/hr 2,352 gallyr
N/A Energy Logic EL-200H Heater Waste Oil - Transformer 0.2 MMBtu/hr 0 gallyr
N/A Energy Logic EL-350H Heater Waste QOil - Transformer 0.35 MMBtu/hr 5,100 gallyr

' Source: Renewal application for AQ0109TVP02

FY2021 Assessable Emissions

Golden Valley Electric Association - Zehnder Power Plant
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Table 3. FY2021 Assessable Emission Calculations - Oxides of Nitrogen (NQ;) Emissions
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor NOy Emission 2019 Actual 2019 Actual NOy
1D Description Capacity Type Reference Factor Operation Emissions
Significant Emision Units
No. 1 ULS 2,288 gallyr 0.1 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 1,106 gallyr 0.1 tpy
No. 2 Diesel 60,457 gallyr 3.5 tpy
No. 1 ULS 15,684 gallyr 0.9 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 21,127 gallyr 1.3 tpy
No. 2 Diesel 1,153,638 gallyr 67.7 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 3.2 Ib/MMBtu 299 galiyr 6.6E-02 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Bo!ler 1.7 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 20 1b/10°gal 6,892 gallyr 0.07 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emision Units - 2019 Actual Emissions - NOg 73.8 tpy
Insignificant Emision Units
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hriyr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A Fuel Oil Storage Tank 12,000 gallons No. 1 Diesel N/A N/A 8,760 hriyr 0 tpy
8 Burnham Bo!ler 0.443 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 18 Ib/10°gal 13,117 galyr 1.2€-01 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham Bo!ler -FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 100 1b/10%scf | 1,174,080 scf 5.9E-02 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 1b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 1b/10°gal 648 gallyr 6.2E-03 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 18 1b/10°gal 6,192 gallyr 5.6E-02 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 11 1b/1 03gal 2,352 gallyr 1.3E-02 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 11 1b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 19 1b/1 03gal 5,100 gallyr 4.8E-02 tpy
Insignificant Emision Units - 2019 Actual Emissions - NO¢ 0.30 tpy
2019 Actual Emissions - NOy| 74.1 tpy

Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=

133,441 Btu/gal
138,321 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions

Golden Valley Electric Association - Zehnder Power Plant Page 4 of 8 March 2020
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Table 4. FY2021 Assessable Emission Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor CO Emission 2019 Actual 2019 Actual CO
ID Description Capacity Type Reference Factor Operation Emissions
No. 1 ULS 2,288 gallyr 5.0E-04 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 1,106 gallyr 2.5E-04 tpy
No. 2 Diesel 60,457 gallyr 1.4E-02 tpy
No. 1 ULS 15,684 gallyr 3.5E-03 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 21,127 gallyr 4.8E-03 tpy
No. 2 Diesel 1,153,638 gal/yr 2.6E-01 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.85 Ib/MMBtu 299 gallyr 1.8E-02 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr | No. 2 Heating Oil AP-42 Table 1.3-1 5 Ib/10%gal 6,892 galiyr 1.7E-02 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - 2019 Actual Emissions - CO 0.32 tpy
Insignificant Emission Units
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A Fuel Oil Storage Tank 12,000 gallons No. 1 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo!ler 0.443 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 5 Ib/10%al 13,117 galiyr 3.3E-02 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham Bo!ler - FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 84 Ib/10%scf 1,174,080 scf 4.9E-02 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 648 gallyr 1.6E-03 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 5 Ib/10%gal 6,192 gallyr 1.5E-02 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 1.7 Ib/10°gal 2,352 gallyr 2.0E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 1.7 Ib/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 5.0 Ib/10%gal 5,100 gallyr 1.3E-02 tpy
Insignificant Emission Units - 2019 Actual Emissions - CO 0.11 tpy
2019 Actual Emissions - C0| 0.43 tpy

Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=

133,441 Btu/gal
138,321 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions
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Table 5. FY2021 Assessable Emission Calculations - Volatile Organic Compound (VOC) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor VOC Emission 2019 Actual 2019 Actual VOC
1D Description Capacity Type Reference Factor Operation Emissions
No. 1 ULS 2,288 gallyr 6.3E-05 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 1,106 gallyr 3.1E-05 tpy
No. 2 Diesel 60,457 gallyr 1.7E-03 tpy
No. 1 ULS 15,684 gallyr 4.3E-04 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 21,127 gallyr 6.0E-04 tpy
No. 2 Diesel 1,153,638 gallyr 3.3E-02 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.08 Ib/MMBtu 299 galiyr 1.7E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr | No. 2 Heating O AP-42 Table 1.3-3 0.34 Ib/10°gal 6,892 gallyr 1.2E-03 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - 2019 Actual Emissions - VOC| 3.8E-02 tpy
Insignificant Emission Units
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel Tanks 4.09d N/A 8,760 hriyr <0.01 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel Tanks 4.09d N/A 8,760 hr/yr <0.01 tpy
N/A Fuel Oil Storage Tank 12,000 gallons No. 1 Diesel Tanks 4.09d N/A 8,760 hri/yr <0.01 tpy
8 Burnham BoHIer 0.443 MMBtu/hr No. 2 Heat!ng Ofl AP-42 Table 1.3-3 0.7 Ib/10°gal 13,117 galyr 4.7E-03 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham BoHIer— FE Bu?ldfng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 7.6 Ib/0fscf | 1,174,080 scf 4.5E-03 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oll AP-42 Table 1.11-3 1 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-3 1 Ib/10%gal 648 gallyr 3.2E-04 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-3 0.713 1b/10°gal 6,192 gallyr 2.2E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 11b/1 03gal 2,352 gallyr 1.2E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 1 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-3 11b/1 03gal 5,100 gallyr 2.6E-03 tpy
Insignificant Emission Units - 2019 Actual Emissions - VOC 1.5E-02 tpy
2019 Actual Emissions - VOC| 5.4E-02 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, Io/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu)

Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=

133,441 Btu/gal
138,321 Btu/gal

(based on average of 2019 fuel tests)
(based on average of 2019 fuel tests)

FY2021 Assessable Emissions
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Table 6. FY2021 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor PM,, Emission 2019 Actual 2019 Actual PM10
1D Description Capacity Type Reference Factor Operation Emissions
No. 1 ULS 2,288 gallyr 1.8E-03 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 1,106 gallyr 9.2E-04 tpy
No. 2 Diesel 60,457 gallyr 5.0E-02 tpy
No. 1 ULS 15,684 gallyr 1.3E-02 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 21,127 gallyr 0.02 tpy
No. 2 Diesel 1,153,638 gallyr 0.96 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 Diesel AP-42 Table 3.4-2 0.0573 Ib/MMBtu 299 galiyr 1.2E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr No. 1 ULSD AP-42 Tables 1.3-2 &
2.38 X 6,892 gallyr 8.2E-03 t
11 Boiler 1.7 MMBtu/hr | No. 2 Heating Oil 1.3-7 Ibr10°gal gay i
Significant Emission Units - 2019 Actual Emissions - PM10 1.05 tpy
Insignificant Emission Units
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A Fuel Oil Storage Tank 12,000 gallons No. 1 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil AP-42 Tables 1.3-1 & 3 g
9 Burnham Boiler 0.443 MMBtu/hr | No. 2 Heating Oil 1.3-2 1.7 1b/10°gal 13,117 gallyr 1.1E-02 tpy
N/A Burnham Bo!ler -FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 5.5 Ib/10°scf 1,174,080 scf 3.2E-03 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-1 12 |b/103ga| ! 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-1 12 Ib/10%gal ! 648 gallyr 3.9E-03 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 T?%'ezs 1318 1.7 Ib/10°gal 6,192 gallyr 5.3E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-1 N/A 2,352 gallyr 0 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-1 N/A 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-1 0.1 |b/103ga| 2 5,100 gallyr 1.3E-04 tpy
Insignificant Emission Units - 2019 Actual Emissions - PM10 2.4E-02 tpy
2019 Actual Emissions - PM10| 1.07 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/1oagal) / (Conversion 1,000 gaI/103gaI) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10650f) / (Conversion 1,000,000 scf/1osscf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=

133,441 Btu/gal
138,321 Btu/gal

' Ash Content of 0.233 percent by weight was determined through testing conducted in December 2016.
2 Ash Content of 0.001 percent by weight was determined through testing conducted in December 2016.

FY2021 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant
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Table 7. FY2021 Assessable Emission Calculations - Sulfur Dioxide (SO,) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Factor Fuel SO, Emission 2019 Actual 2019 Actual SO2
ID Description Type Reference Sulfur Content 2 Factor Operation Emissions
No. 1 ULS Mass Balance 0.00027 wt. pct. S 0.000 Ib/gal 2,288 gallyr 0.00 tpy
1 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.09417 wt. pct. S 0.013 Ib/gal 1,106 gallyr 0.01 tpy
No. 2 Diesel Mass Balance 0.29949 wt. pct. S 0.043 Ib/gal 60,457 gallyr 1.29 tpy
No. 1 ULS Mass Balance 0.00047 wt. pct. S 0.000 Ib/gal 15,684 gallyr 0.00 tpy
2 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.09284 wt. pct. S 0.013 Ib/gal 21,127 gallyr 0.14 tpy
No. 2 Diesel Mass Balance 0.31235 wt. pct. S 0.044 Ib/gal 1,153,638 gallyr 25.58 tpy
3 Diesel Generator Engine No. 1 ULSD Mass Balance 0.0015 wt. pct. S | 2.13E-04 Ib/gal 299 gallyr 3.2E-05 tpy
4 Diesel Generator Engine No. 1 ULSD
10 Boiler No. 2 Heating Ol Mass Balance 0.2 wt. pct. S 0.028 Ib/gal 6,892 gallyr 0.10 toy
11 Boiler No. 2 Heating Oil
Significant Emission Units - 2019 Actual Emissions - SO2 27.1 tpy
Insignificant Emission Units
6 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
N/A Fuel Oil Storage Tank No. 1 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo!ler No. 2 Heat!ng O!I Mass Balance 0.2 wt. pet. S 0.0 Ib/gal 13,117 gallyr 0.19 tpy
9 Burnham Boiler No. 2 Heating Oil Mass Balance
E;ﬁ ;3::::2 EZ::Z: - EE 23::3::2 EZEZ: gzz AP-42 Table 1.4-2 2,000 gr/10%scf 0.6 Ib/10%scf | 1,174,080 scf 3.5E-04 tpy
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 0 galfyr 0 tpy
N/A Energy Logic EL-340H Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 648 gallyr 5.7E-03 tpy
N/A Metzger Machine Corp. Boiler No. 1 Diesel Mass Balance 0.00027 wt. pct. S 0.000 Ib/gal 6,192 gallyr 1.2E-04 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 2,352 gallyr 2.0E-02 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 5,100 gallyr 0 tpy
Insignificant Emission Units - 2019 Actual Emissions - SO2 0.26 tpy
2019 Actual Emissions - SO2 27.4 tpy
Sample Calculations: 3
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gall/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10%scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)
Notes:
' Based on the weighted average of monthly maximum fuel sulfur content values for calendar year 2019 as received from supplier sampling.
2 For waste oil and waste transformer oil, fuel sulfur content was determined by testing conducted in December 2016.
® Diesel fuel density is equal 6.8 Ib/gal for No. 1 Diesel and 7.1 Ib/gal for No. 2 Diesel per plant report.
FY2021 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant Page 8 of 8 March 2020
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Golden Valley Electric Association
FY2021 Assessable Emission Estimates

Delta Power Plant — Permit No. AQO880TVP03
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Table 1. FY2021 Assessable Emissions Summary
Golden Valley Electric Association - Delta Power Plant

Assessable Emissions - Tons Per Year
Description NOy (o]0) PM,, SO, vVOoC HAPs Total

Assessable PTE 249 - 72 - - 321
From Condition 27 and Table D of the Statement of Basis for AQ0880TVPO03.

Regulated Air Pollutant Emissions (tons per year) '

Potential to Emit

Significant
Insignificant

Total Emissions

Use Assessable PTE 2|
Assessable Emission Subtotals 0 0 0 0 0 0

Fees Apply to Pollutant? ® No No No No No No
Total Assessable Emissions 0

Fee Estimate * $0

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

2 Actual emissions are provided for NOy and SO, only, because potential emissions for all other pollutants are less than 10 tpy each. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.

® Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.

* A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2021 Assessa ble Emissions X
Golden Valley Electric Association - Delta Power Plant Appendreddh B 5.7-1241 March 2019



Public Review Draft

Table 2a. FY2021 Significant Emission Unit Inventory
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel 2019 Actual Nominal 2019 Actual
ID Description Make/Model Type Operation Capacity Fuel Consumption
Gas Turbine John Brown Ltd. Frame 5P Fuel Oil 6.5 hrlyr 23.1 MW 7,200 gallyr
2 Black Start Engine Delta Detroit Fuel Oil 0.25 hrlyr 500 bhp 7 gallyr
3 Furnace Thermo Pride Fuel Oil 1,605 hr/yr1 0.4 MMBtu/hr 4,825 gallyr
1. Estimated as follows:
Operation (hr/yr) = (Fuel Consumption, gal/yr) x (Fuel Heating value, 0.133021 MMBtu/gal) / (Capacity, 0.4 MMBtu/hr)
FY2021 Assessable Emissions .
Golden Valley Electric Association - Delta Power Plant AppendlxaLILD577-1242 March 2020
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Table 2b. FY2021 Insignificant Emission Unit Inventory
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Type/ . . 2019 Actual
— . Rating/Size .
ID Description Material Operation
Tank Fuel Oil Storage Tank Fuel Qil 50,000 gallons 8,760 hr/yr

FY2021 Assessable Emissions

Golden Valley Electric Association - Delta Power Plant
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Table 3. FY2021 Assessable Emission Calculations - Oxides of Nitrogen (NOy) Emissions
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Factor NOy Emission Actual 2019 Actual NOy
ID Description Rating/Capacity Type Reference Factor Operation Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AQO0880TVP03 Condition 10.2 0.70 Ib/MMBtu 7,200 gallyr 0.34 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.031 Ib/hp-hr 0.25 hriyr " 0.00 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Table 1.3-1 18 Ib/kgal 4,825 gallyr 0.04 tpy
Significant Emission Units - Total Assessable Emissions - NOy 0.38 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil N/A NA 8,760 hr/yr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - NOy 0 tpy
Total Assessable Emissions - NOy 0.38 tpy

Notes:

! Operating hours were determined based on two startss during calendar year 2019 lasting an estimated duration of 5 minutes, each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO3, Condition 10.2

Example Calculations:

Turbine emissions (tpy) = (Maximum fuel consumption, gal/yr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) / (2,000 Ib/ton)

Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Furnace emissions (tpy) = (Emission factor, Ib/kgal) / (Conversion, 1,000 gal/kgal) x (Operation, gal/yr) / (2,000 Ib/ton)

FY2021 Assessable Emissions
Golden Valley Electric Association - Delta Power Plant

AppendixflLIx7.7-1244
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Table 4. FY2021 Assessable Emission Calculations - Sulfur Dioxide (SC;) Emissions

Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Maximum Fuel Factor SO, Emission Actual 2019 Actual SO,
ID Description Rating/Capacity Type Sulfur Content Reference Factor Operation Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 7,200 gallyr 0.00 tpy
2 Black Start Engine 7 gal/hr Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 0.25 hrlyr 0.00 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 4,825 gallyr 4.8E-04 tpy
Significant Emission Units - Total Assessable Emissions - SQ,(  1.2E-03 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil NA N/A NA 8,760 hriyr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - SO, 0 tpy
Total Assessable Emissions - SOZ| 1.2E-03 tpy
Notes:

1 The emission units fired ULSD in 2019.

2 Mass balance:

Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol

Stoichiometry: 1 mol S = 1 mol SO,

Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
3 Afuel density of 6.7 Ib/gal is assumed based on an API gravity of 43.3 from the February 2006 source test.

FY2021 Assessable Emissions

Golden Valley Electric Association - Delta Power Plant

Turbine and Furnace emissions (tpy) = (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Emission factor, Ib/gal) x (Capacity, gal/hr)

AppendixJIEIR.7.7-1245

x (Operation, hr/yr) / (2,000 Ib/ton)
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OVEA

Golden Valley Electric Association
PO Box 71249, Fairbanks, AK 99707-1249 = (907) 452-1151 * www.gvea.com

Your Touchstone Energy” Cooperative @
March 30, 2021 Email Submittal
dec.aq.airreports@alaska.gov

Alaska Department of Environmental Conservation
Air Permits Program

ATTN: Assessable Emissions Estimate

410 Willoughby Avenue, Suite 303

PO Box 111800

Juneau, AK 99811-1800

Subject: Golden Valley Electric Association
FY2022 Assessable Emission Estimates

Dear Compliance Technician,

Enclosed please find the FY2022 Assessable Emission Estimates for the following Golden
Valley Electric Association (GVEA) facilities.

Facility Air Quality CY2020 Actual Fee Estimate
Permit No. Emissions (Tons)
Healy Power Plant AQO0173TVPO3 1,903 $81,734
North Pole Power Plant AQO0110TVPO4 1,606 $68,989
Zehnder Facility AQO0109TVPO3 168 $ 7,231
Delta AQO0880TVPO3 0 $0

Assessable emission estimates for all facilities are based on actual emissions from
calendar year 2020.

If you have any questions or would like any additional information, please contact me by
phone at 907-458-4557 or by email at nmknight@gvea.com. The certification from Frank
E. Perkins, Vice President Power Supply Follows.

Sincerely,

e

Naomi Morton Knight, P.E.
Environmental Officer

Appendix I11.D.7.7-1247
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March 30, 2021

ADEC - FY2022 Assessable Emissions

Page 2

Certification
Based on information and belief formed after reasonable inquiry, | certify that the

statements and information in and attached to this document are true, accurate and
complete.

Digitally signed by Frank E
Frank E Perkins
: Date: 2021.03.30 08:02:52
Perkins e

Frank E. Perkins
Vice President Power Supply

Enclosures

Appendix I11.D.7.7-1248
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Golden Valley Electric Association
FY2022 Assessable Emission Estimates

Healy Power Plant — Permit No. AQ0173TVP03
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Public Review Draft

Table 8a. FY2022 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Coal-Fired Boilers
Golden Valley Electric Association - Healy Power Plant

EU ID 1 CY2020 actual coal throughput 179,230 tons
EU ID 2 CY2020 actual coal throughput 171,470 tons
Total CY2020 actual coal throughput 350,700 tons

August 19, 2024

CY2020 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor '

Estimated Emissions

1746016 2,3,7,8-Tetrachlorodibenzo-p-dioxin 1.43E-11 Ib/ton 2.51E-09 tpy
121142  2,4-Dinitrotoluene 2.80E-07 Ib/ton 4.91E-05 tpy
532274 2-Chloroacetophenone 7.00E-06 Ib/ton 1.23E-03 tpy
75-07-0 Acetaldehyde 5.70E-04 Ib/ton 9.99E-02 tpy
98862 Acetophenone 1.50E-05 Ib/ton 2.63E-03 tpy
107-02-8 Acrolein 2.90E-04 Ib/ton 5.09E-02 tpy
71-43-2 Benzene 1.30E-03 Ib/ton 2.28E-01 tpy
100447 Benzyl chloride 7.00E-04 Ib/ton 1.23E-01 tpy
92524  Biphenyl 1.70E-06 Ib/ton 2.98E-04 tpy
117817  Bis(2-ethylhexyl)phthalate (DEHP) 7.30E-05 Ib/ton 1.28E-02 tpy
75252  Bromoform 3.90E-05 Ib/ton 6.84E-03 tpy
75150 Carbon disulfide 1.30E-04 Ib/ton 2.28E-02 tpy
108907 Chlorobenzene 2.20E-05 Ib/ton 3.86E-03 tpy
67663  Chloroform 5.90E-05 Ib/ton 1.03E-02 tpy
98828 Cumene 5.30E-06 Ib/ton 9.29E-04 tpy
132649 Dibenzofurans 1.09E-09 Ib/ton 1.91E-07 tpy
77781  Dimethyl sulfate 4.80E-05 Ib/ton 8.42E-03 tpy
100-41-4 Ethyl benzene 9.40E-05 Ib/ton 1.65E-02 tpy
75003 Ethyl chloride (Chloroethane) 4.20E-05 Ib/ton 7.36E-03 tpy
1006934 Ethylene dibromide (Dibromoethane) 1.20E-06 Ib/ton 2.10E-04 tpy
107062 Ethylene dichloride (1,2-Dichloroethane) 4 00E-05 Ib/ton 7.01E-03 tpy
50-00-0 Formaldehyde 2.40E-04 Ib/ton 4.21E-02 tpy
110543 Hexane 6.70E-05 Ib/ton 1.17E-02 tpy
7647010 Hydrochloric acid - EU ID 1 1.42E-02 Ib/ton ? 1.27 tpy
7647010 Hydrochloric acid - EU ID 2 3.71E-04 Ib/ton * 0.03 tpy
7664393 Hydrogen fluoride (Hydrofluoric acid) - EU ID 1 1.44E-03 Ib/ton 2 0.13 tpy
7664393 Hydrogen fluoride (Hydrofluoric acid) - EU ID 2 3.31E-04 Ib/ton ® 2.83E-02 tpy
78591  Isophorone 5.80E-04 Ib/ton 1.02E-01 tpy
74839  Methyl bromide (Bromomethane) 1.60E-04 Ib/ton 2.81E-02 tpy
60344  Methyl hydrazine 1.70E-04 Ib/ton 2.98E-02 tpy
80626 Methyl methacrylate 2.00E-05 Ib/ton 3.51E-03 tpy
1634044 Methyl tert butyl ether 3.50E-05 Ib/ton 6.14E-03 tpy
74873  Methyl chloride (Chloromethane) 5.30E-04 Ib/ton 9.29E-02 tpy
71-55-6  Methyl chloroform (1,1,1-Trichloroethane) 2.00E-05 Ib/ton 3.51E-03 tpy
75092 Methylene chloride (Dichloromethane) 2.90E-04 Ib/ton 5.09E-02 tpy
108952 Phenol 1.60E-05 Ib/ton 2.81E-03 tpy
N/A Polycyclic Organic Matter (POM) 1.91E-05 Ib/ton 3.34E-03 tpy
Polycyclic aromatic compounds(PAH)
83-32-9 Acenaphthene 5.10E-07 Ib/ton 8.94E-05 tpy
203-96-8 Acenaphthylene 2.50E-07 Ib/ton 4 38E-05 tpy
120-12-7 Anthracene 2.10E-07 Ib/ton 3.68E-05 tpy
56-55-3 Benzo(a)anthracens 8.00E-08 Ib/ton 1.40E-05 tpy
205-99-5 Benzo(b,j,k)fluoranthene 1.10E-07 Ib/ton 1.93E-05 tpy
50-32-8 Benzo(a)pyrene 3.80E-08 Ib/ton 6.66E-06 tpy
191-24-2 Benzo(g,h,i)perylene 2.70E-08 Ib/ton 4 73E-06 tpy
218-01-9 Chrysene 1.00E-07 Ib/ton 1.75E-05 tpy
206-44-0 Fluoranthene 7.10E-07 Ib/ton 1.24E-04 tpy
86-73-7 Fluorene 9.10E-07 Ib/ton 1.60E-04 tpy
193-39-5 Ideno(1,2,3-cd)pyrene 6.10E-08 Ib/ton 1.07E-05 tpy
5-methylchrysene 2.20E-08 Ib/ton 3.86E-06 tpy

FY2022 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Public Review Draft

Table 8a. FY2022 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Coal-Fired Boilers
Golden Valley Electric Association - Healy Power Plant

EU ID 1 CY2020 actual coal throughput 179,230 tons
EU ID 2 CY2020 actual coal throughput 171,470 tons
Total CY2020 actual coal throughput 350,700 tons

August 19, 2024

CY2020 Actual Source Category Emission Calculations

Emission Factor '

Estimated Emissions

91-20-3 Naphthalene 1.30E-05 Ib/ton 2.28E-03 tpy
85-01-8 Phenanathrene 2.70E-06 Ib/ton 4.73E-04 tpy
129-00-0 Pyrene 3.30E-07 Ib/ton 5.79E-05 tpy
123386 Propionaldehyde 3.80E-04 Ib/ton 6.66E-02 tpy
100425 Styrene 2.50E-05 Ib/ton 4.38E-03 tpy
127184 Tetrachloroethylene (Perchloroethylene) 4.30E-05 Ib/ton 7.54E-03 tpy
108-88-3 Toluene 2.40E-04 Ib/ton 4.21E-02 tpy
108054 Vinyl acetate 7.60E-06 Ib/ton 1.33E-03 tpy
1330-20-7 Xylenes (isomers and mixture) 3.70E-05 Ib/ton 6.49E-03 tpy
N/A Antimony Compounds 1.80E-05 Ib/ton 3.16E-03 tpy
N/A Arsenic Compounds 4.10E-04 Ib/ton 7.19E-02 tpy
N/A Beryllium Compounds 2.10E-05 Ib/ton 3.68E-03 tpy
N/A Cadmium Compounds 5.10E-05 Ib/ton 8.94E-03 tpy
N/A Chromium Compounds 3.39E-04 Ib/ton 5.94E-02 tpy
N/A Cobalt Compounds 1.00E-04 Ib/ton 1.75E-02 tpy
N/A Cynaide Compounds 2.50E-03 Ib/ton 4.38E-01 tpy
N/A Lead Compounds 4.20E-04 I|b/ton 7.36E-02 tpy
N/A Magnesium Compounds 1.10E-02 Ib/ton 1.93 tpy
N/A Manganese Compounds 4 90E-04 Ib/ton 8.59E-02 tpy
N/A Mercury Compounds - EU ID 1 1.62E-05 Ib/ton * 1.46E-03 tpy
Mercury Compounds - EU 1D 2 4.02E-05 Ib/ton ° 3.45E-03 tpy
N/A Nickel Compounds 2.80E-04 Ib/ton 4.91E-02 tpy
N/A Selenium Compounds 1.30E-03 Ib/ton 2.28E-01 tpy
Total CY2020 Actual HAP Emissions 5.54 tpy

Notes:

! Reference: AP-42, Tables 1.1-12, 1.1-13, 1.1-14, 1.1-15, 1.1-18

2HCl and HF emission factors from EU ID 1 source test completed in November 2017
® HCI and HF emission factors from EU ID 2 source test completed in December 2018
* Emission factor from EU ID 1 source test completed in March 2019

° Emission factor from EU ID 2 CEMS average 2020

Conversion Factors:

Coal Heating Value 14.37 MMBtu/ton ~ CY2020 weighted average

Unit 1 1.13 Ib/TBtu
Unit 2 2.80 Ib/TBtu
FY2022 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 26
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August 19, 2024

Table 8b. FY2022 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel-Fired Boilers and Heaters

CAS No.
71-43-2
100-41-4
50-00-0
71-55-6
NA
NA
83-32-9
208-96-8
120-12-7
56-55-3
205-82-3/207-09-9
191-24-2
218-01-9
53-70-3
206-44-0
86-73-7
193-39-5
91-20-3
85-01-8
129-00-0
108-88-3
1330-20-7
NA
NA
NA
NA
NA
NA
NA
NA
NA

Golden Valley Electric Association - Healy Power Plant

Chemical Name

Benzene

Ethyl benzene

Formaldehyde

Methyl chloroform (1,1,1-Trichloroethane)

Polycyclic Organic Matter (POM)

Polycyclic aromatic compounds(PAH)

Acenaphthylene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(b,k)fluoranthene
Benzo(g,h,l)perylene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Toluene

Xylenes (isomers and mixture)

Arsenic Compounds

Beryllium Compounds

Cadmium Compounds

Chromium Compounds

Lead Compounds

Manganese Compounds

Mercury Compounds

Nickel Compounds

Selenium Compounds

! Total fuel use based on actual CY2020 operation as noted below:
EU ID 1 Unit No. 1

Actual Heat Input:

CY2020 Actual Heat Input:

23

Emission Factor

1.61E-06 Ib/MMBtu
4.78E-07 Ib/MMBtu
2.48E-04 Ib/MMBtu
1.77E-06 |b/MMBtu
8.94E-06 Ib/MMBtu

1.58E-07 Ib/MMBtu
1.90E-09 |Ib/MMBtu
9.16E-09 Ib/MMBtu
3.01E-08 Ib/MMBtu
1.11E-08 Ib/MMBtu
1.70E-08 Ib/MMBtu
1.79E-08 |b/MMBtu
1.25E-08 Ib/MMBtu
3.64E-08 Ib/MMBtu
3.36E-08 Ib/MMBtu
1.61E-08 Ib/MMBtu
8.49E-06 Ib/MMBtu
7.89E-08 Ib/MMBtu
3.19E-08 Ib/MMBtu
4.66E-05 Ib/MMBtu
8.19E-07 Ib/MMBtu
4.00E-06 Ib/MMBtu
3.00E-06 Ib/MMBtu
3.00E-06 Ib/MMBtu
3.00E-06 Ib/MMBtu
9.00E-06 Ib/MMBtu
6.00E-06 Ib/MMBtu
3.00E-06 Ib/MMBtu
3.00E-06 Ib/MMBtu
1.50E-05 Ib/MMBtu

CY2020 Actual HAP Emissions:

327 MMBtu/hr
198,169 gallons
26,384.28 MMBtu/yr

EU ID 2 Unit No. 2

Actual Heat Input:

658 MMBtu/hr
851,816 gallons
113,411.19 MMBtu/hr

EU ID 3 Auxiliary Boiler No. 1

Actual Heat Input:

12.554 MMBtu/hr
3,329 gallons
443.21 MMBtu/yr

EU ID 4 Aucxiliary Boiler No. 2

Actual Heat Input:

23.0 MMBtu/hr
52,535 gallons
6,994.47 MMBtu/hr

Total CY2020 Heat Input:

2 Reference: AP-42, Tables 1.3-9, and 1.3-10.

3 Diesel high heat value:

FY2022 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant

147,233 MMBtulyr

133,141 Btu/gal

Appendixpbbt.D.7.7-1277

147,233 MMBtulyr '

CY2020 Actual Source Category Emission Calculations

Estimated Emissions

1.18E-04 tpy
3.52E-05 tpy
1.82E-02 tpy
1.30E-04 tpy
6.58E-04 tpy

1.17E-05 tpy
1.40E-07 tpy
6.75E-07 tpy
2.22E-06 tpy
8.18E-07 tpy
1.25E-06 tpy
1.32E-086 tpy
9.23E-07 tpy
2.68E-06 tpy
2.47E-06 tpy
1.18E-06 tpy
6.25E-04 tpy
5.81E-06 tpy
2.35E-06 tpy
3.43E-03 tpy
6.03E-05 tpy
2.94E-04 tpy
2.21E-04 tpy
2.21E-04 tpy
2.21E-04 tpy
6.63E-04 tpy
4.42E-04 tpy
2.21E-04 tpy
2.21E-04 tpy
1.10E-03 tpy

2.6E-02 tpy

lab analysis
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Table 8c. FY2022 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel Engines Greater Than or Equal to 600 Horsepower
Golden Valley Electric Association - Healy Power Plant
CY2020 Actual Heat Input: 0.0 MMBtu/yr

CY2020 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor ? Estimated Emissions

75-07-0 Acetaldehyde 2.52E-05 Ib/MMBtu 0.00E+00 tpy
107-02-8 Acrolein 7.88E-06 Ib/MMBtu 0.00E+00 tpy
71-43-2 Benzene 7.76E-04 Ib/MMBtu 0.00E+00 tpy
50-00-0 Formaldehyde 7.89E-05 Ib/MMBtu 0.00E+00 tpy
108-88-3 Toluene 2.81E-04 Ib/MMBtu 0.00E+00 tpy
1330-20-7  Xylenes (isomers and mixture) 1.93E-04 Ib/MMBtu 0.00E+00 tpy
N/A Polycyclic Organic Matter (POM) 2.12E-04 Ib/MMBtu 0.00E+00 tpy
Polycyclic aromatic compounds(PAH)
Acenaphthene 4.68E-06 |b/MMBtu 0.00E+00 tpy
Acenaphthylene 9.23E-06 Ib/MMBtu 0.00E+00 tpy
Anthracene 1.23E-06 Ib/MMBtu 0.00E+00 tpy
Benzo(a)anthracene 6.22E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(b)flucranthene 1.11E-06 Ib/MMBtu 0.00E+00 tpy
Benzo(k)fluoranthene 2.18E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(a)pyrene 2.57E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(g,h,l)perylene 5.56E-07 Ib/MMBtu 0.00E+00 tpy
Chrysene 1.53E-06 Ib/MMBtu 0.00E+00 tpy
Dibenz(a,h)anthracene 3.46E-07 Ib/MMBtu 0.00E+00 tpy
Fluoranthene 4.03E-06 |b/MMBtu 0.00E+00 tpy
Fluorene 1.28E-05 Ib/MMBtu 0.00E+00 tpy
Indeno(1,2,3-cd)pyrene 4.14E-07 |b/MMBtu 0.00E+00 tpy
91-20-3 Naphthalene 1.30E-04 Ib/MMBtu 0.00E+00 tpy
Phenanthrere 4.08E-05 Ib/MMBtu 0.00E+00 tpy
Pyrene 3.71E-06 Ib/MMBtu 0.00E+00 tpy
CY2020 Actual HAP Emissions: 0.00E+00 tpy
Notes:
' Total fuel use based on actual operation as noted below:
EU ID 5 Diesel Generator Engine No. 1 2.75 MW
0 gallons
Potential Heat Input: 0 MMBtu/yr
Total CY2020 Heat Input: 0 MMBtulyr

? Reference: AP-42, Worst Case Tables 3.2-1, 3.2-2, 3.2-3.

* Diesel high heat value: 133,141 Btu/gal

lab analysis

FY2022 Assessable Emissions
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Table 8d. FY2022 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel Engines Less Than 600 Horsepower

Golden Valley Electric Association - Healy Power Plant

CY2020 Actual Heat Input: 11 MMBtulyr 1

CY2020 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor ? Estimated Emissions
75-07-0 Acetaldehyde 7.67E-04 Ib/MMBtu 4.25E-06 tpy
107-02-8 Acrolein 9.25E-05 Ib/MMBtu 5.13E-07 tpy
71-43-2 Benzene 9.33E-04 Ib/MMBtu 5.17E-06 tpy
106-99-0 1,3 Butadiene 3.91E-05 Ib/MMBtu 2.17E-07 tpy
50-00-0 Formaldehyde 1.18E-03 Ib/MMBtu 6.54E-06 tpy
108-88-3 Toluene 4.09E-04 Ib/MMBtu 2.27E-06 tpy
1330-20-7 Xylenes (isomers and mixture) 2.85E-04 |b/MMBtu 1.58E-06 tpy
N/A Polycyclic Organic Matter (POM) 1.68E-04 |b/MMBtu 9.32E-07 tpy
Polycyclic aromatic compounds(PAH)
Acenaphthene 1.42E-06 |b/MMBtu 7.87E-09 tpy
Acenaphthylene 5.06E-06 Ib/MMBtu 2.81E-08 tpy
Anthracene 1.87E-06 Ib/MMBtu 1.04E-08 tpy
Benzo(a)anthracene 1.68E-06 |b/MMBtu 9.31E-09 tpy
Benzo(b)fluoranthene 9.91E-08 |b/MMBtu 5.49E-10 tpy
Benzo(k)fluoranthene 1.55E-07 Ib/MMBtu 8.59E-10 tpy
Benzo(a)pyrene 1.88E-07 |b/MMBtu 1.04E-09 tpy
Benzo(g,h,i)perylene 4.89E-07 |Ib/MMBtu 2.71E-09 tpy
Chrysene 3.53E-07 Ib/MMBtu 1.96E-09 tpy
Dibenz(a,h)anthracene 5.83E-07 Ib/MMBtu 3.23E-09 tpy
Fluoranthene 7.61E-06 Ib/MMBtu 4.22E-08 tpy
Fluorene 2.92E-05 |b/MMBtu 1.62E-07 tpy
Ideno(1,2,3-cd)pyrene 3.75E-07 Ib/MMBtu 2.08E-09 tpy
91-20-3 Naphthalene 8.48E-05 Ib/MMBtu 4.70E-07 tpy
Phenanthrene 2.94E-05 Ib/MMBtu 1.63E-07 tpy
Pyrene 4.78E-06 Ib/MMBtu 2.65E-08 tpy
CY2020 Actual HAP Emissions: 2.1E-05 tpy
Notes:
' Total fuel use based on actual operation as noted below:
EU ID 13 Firewater Pump Engine 264 hp
6.0 hriyr
Potential Heat Input: 11 MMBtu/yr
Total CY2020 Heat Input: 11 MMBtulyr
Engines heat rate: 7,000 Btu/hp-hr
? Reference: AP-42, Table 3.3-2.
FY2022 Assessable Emissions
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Golden Valley Electric Association
FY2022 Assessable Emission Estimates

North Pole Power Plant — Permit No. AQ0O110TVP04
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Table 1. FY2022 Assessable Emissions Summary
Golden Valley Electric Association - North Pole Power Plant
Assessable Emissions - Tons Per Year
Description NOy co PM,, SO, voC HAPs Total
Assessable PTE 3,970 128 102 2,347 4 11 6,554

From Condition 49 and Table C of the SOB for AQ0110TVP04

Regulated Air Pollutant Emissions (tons per year) 1

Potential to Emit

NOy Cco PM,, voC SO, HAP
Significant 1269.7 19.1 30.4 286.8
Insignificant 0 0 0 0
Total Emissions 1,270 19 30 287
Use Assessable PTE 4 0
Assessable Emission Subtotals| 1,270 19 30 4 287 0
Fees Apply to Pollutant? 2 Yes Yes Yes No Yes No
2020 Actual Emissions 1,606
Fee Estimate ° $68,989

Notes:

1 Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

2 Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.

* A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

* Actual emissions are not provided for VOC or HAPs because potential emissions are less than 10 tpy each. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.

FY2022 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant

Page 1
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Table 2a. FY2022 Significant Emissions Unit Summary

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Maximum CY2020 Actual CY2020 Actual
ID Description Make/Model Type Capacity Operation Fuel Consumption
, ULSD 222.153 gallyr
1 S'mp.'reu?bﬁf Gas GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 1,186.8 hrlyr 450,638 gallyr
No. 2 Diesel 2,445,052 gallyr
Simols Cvole Gas ULSD 480,856 gallyr
2 pTurbyirne GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 4,049.7 hriyr 2,902,310 galiyr
No. 2 Diesel 8,438,903 galiyr
. ULSD 132,442 gallyr
5 Cmb'?i‘ib?ny:'e o GE LM6000PC No. 1 Diesel 455 MMBtu/hr 6,391.6 hriyr 0 gallyr
Naphtha 27,922,690 gallyr
. . . - ULSD 0 gallyr
g |©ombined Gyde Qas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 0 hlyr 0 gallyr
Turbine
Naphtha 0 gallyr
7 Emergegrf;is:“era“” Mitsubishi 0A8829 ULSD 564.6 hp' 3.8 hriyr 122 gallyr
11 Boiler Bryan Steam RV500 5.0 MMBtu/hr
12 Boiler Bryan Steam RV500 Fropane 5.0 MMBtu/hr 228.9 myr 12,453 gallyr

" The generator has an electrical output of 400 kW. Assuming a 95% efficiency (per Section 2.7.2.1 of ADEC Modeling Review Procedures Manual) and converting from Kw to hp, the input rating is 564.6 hp.
Input Rating, hp= (Output Rating, kW) / (Efficiency, 0.95) * (Conversion, 1.341 hp/kW)

FY2022 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant

Page 2
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OVEA

Golden Valley Electric Association
PO Box 71249, Fairbanks, AK 99707-1249 = (907) 452-1151 * www.gvea.com

Your Touchstone Energy” Cooperative m
—

March 29, 2022 Email Submittal
dec.aq.airreports@alaska.gov

Alaska Department of Environmental Conservation
Air Permits Program

ATTN: Assessable Emissions Estimate

410 Willoughby Avenue, Suite 303

PO Box 111800

Juneau, AK 99811-1800

Subject: Golden Valley Electric Association
FY2023 Assessable Emission Estimates

Dear Compliance Technician,

Enclosed please find the FY2023 Assessable Emission Estimates for the following Golden
Valley Electric Association (GVEA) facilities.

Facility Air Quality CY2021 Actual Fee Estimate
Permit No. Emissions (Tons)
Healy Power Plant AQO0173TVPO3 1,407 $60,431
North Pole Power Plant AQO0110TVPO4, 1,222 $52,498
Rev. 1
Zehnder Facility AQO0109TVP0O4 124 $ 5,342
Delta AQO0880TVPO3 0 $0

Assessable emission estimates for all facilities are based on actual emissions from
calendar year 2021.

If you have any questions or would like any additional information, please contact me by
phone at 907-458-4557 or by email at nmknight@gvea.com. The certification from Frank
E. Perkins, Vice President Power Supply Follows.

Sincerely,

e

Naomi Morton Knight, P.E.
Environmental Officer

Appendix 11.D.7.7-1308
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ADEC - FY2023 Assessable Emissions

Page 2

Certification
Based on information and belief formed after reasonable inquiry, | certify that the

statements and information in and attached to this document are true, accurate and
complete.

Frank E. Perkins
Vice President Power Supply

Enclosures

Appendix I11.D.7.7-1309
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Golden Valley Electric Association
FY2023 Assessable Emission Estimates

Healy Power Plant — Permit No. AQ0173TVP03
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Table 1. FY2023 Assessable Emissions Summary
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Assessable Emissions - Tons Per Year

Description NOy Cco PM vVOC SO, HAPs Total
Assessable PTE 606 980 198 14 707 13 2,518
From Condition 112 and Table E of the Statement of Basis for Permit AQ0173TVP03.
Regulated Air Pollutant Emissions (tons per year) !
NOy co PM voC SO, HAPs
Significant 288.5 752.8 23.3 8.8 341.9 4.2
Insignificant 0.0 0.0 0.6 0.0 0.0 0.0
Total Emissions 289 753 24 9 342 4
Fees Apply to Pollutant? 2 Yes Yes Yes No Yes No
CY2021 Actual Emissions 1,407
Fee Estimate ° $60,431
Notes:
! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.
% Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.
% A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).
FY2023 Assessable Emissions March 2022

Golden Valley Electric Association - Healy Power Plant Page 1
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Table 2a. FY2023 Significant Emissions Unit Summary
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel / Material CY2021 Actual
ID Name Description Rating Type Operation !
. . Coal/ULSD 7,948 hours
1 Unit No. 1 Foster-Wheeler Boiler (w/ SNCR) 327 MMBtu/hr ULSD 276.822 gallons
. . . Coal/ULSD 5,917 hours
2 Unit No. 2 TRW Integrated Entrained Combustion System (w SCR) 658 MMBtu/hr ULSD 557.434 gallons
3 Auxiliary Boiler No. 1 Cleaver Brooks CB 189-300 12.554 MMBtu/hr ULSD 12,055 gallons
4 Auxiliary Boiler No. 2 Cleaver Brooks CB 100-800 23.0 MMBtu/hr ULSD 69,156 gallons
5 Diesel Generator Engine No. 1 Electro-Motive Diesel EMD 20-645-E4 2.75 MW ULSD 0 gallons
2 grizzlies, 1 primary Stamler crusher, 2 belt feeders, 2 secondary Flextooth-
6 Crusher System Dresser crushers, 2 hoppers, and the No. 1 conveyor belt (tail-end), all 12,000 cfm Coal 2,748 hours 2
commonly vented to Dust Collector No. 1 (baghouse/exhaust fan).
7 Limestone Storage Silo Limestone Storage Silo with Baghouse 800 cfm Lime 5,404 hours
8 Flyash Storage Silo Flyash Storage Silo with Baghouse 5,000 cfm Flyash 7,809 hours
g | Sodium B'Cg;l;?ggte Handling Mill, Sodium Bicarbonate Silo, and Baghouse 440 cfm Sodium Bicarbonate 150 hours
No. 1 conveyor belt (head-end), No. 2 2a conveyor belt, No. 2b conveyor belt,
one bucket elevator, No. 3 conveyor belt, No. 4 conveyor belt, two 600 ton EU
. ID 2 coal storage silos, two EU ID 1 bunkers, all commonly vented to Dust 5
10 Coal Handling System Collector No. 2 (baghouse/exhaust fan). Note: When EU ID 2 is not 20,000 cfm Coal 2,748 hours
operational, dust is collected at the EU ID 1 transfer points via a Dust
Collector No. 3 (baghouse/exhaust fan).
1 Haul Road Haul Road (located on GVEA pr?girct));)l gic;: Usibelli Coal Mine property line 0.25 miles Fugitive Dust 8,760 hours
12 Coal Storage Pile Open Coal Storage Pile 15 day supply Coal 8,760 hours
13 Firewater Pump Engine Caterpillar 3406B 264 hp ULSD 6 hours
Notes:
" Hours are based on CY2021 operation in accordance with condition 112 Permit No. AQ0173TVPO03.
2 Emissions units do not operate continuously.
FY2023 Assessable Emissions March 2022

Golden Valley Electric Association - Healy Power Plant

Page 2
Appendix I11.D.7.7-1313



Public Review Draft

Table 2b. FY2023 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emiss.iops Unit Fuel / Material CY2021 Pfctual Rating

ID Description Make/Model Type Operation

N/A Lime Storage Silo No. 1 N/A Lime 5404 hours ' 1,800 acfm
N/A Lime Storage Silo No. 2 N/A Lime ’ hours ' 1,800 acfm
N/A Ash Handling N/A Ash 8,760 hours Not Applicable
N/A Miscellaneous Roads Not Applicable Not Applicable 8,760 hours Not Applicable
N/A AST Diesel Tanks (2) N/A Diesel 8,760 hours 25,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 2,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 300 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 425 gallons
N/A Central Vac (3) Turbo Tron Coal 1,095 hours 2 900 acfm
N/A Urea Storage Silo A/B Bin Vent Filter N/A Urea 145 hours ° 1,500 acfm
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter N/A Urea 181 hours * 400 acfm
N/A Sodium Bicarbonate Unloading Portable Baghouse N/A Sodium Bicarbonate 15 hours ° 850 scfm

Note:

'1 This emissions unit is associated with EU ID 2.
2 Estimated operation of 1,095 hours is assumed with each of the three units operating one hour per day.

® The estimated maximum annual use is 160 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.
Estimated CY2021 Hours = (160 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2021) / (8,760 potential hours)
*The estimated maximum annual use is 200 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.
Estimated CY2021 Hours = (200 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2021) / (8,760 potential hours)
® This emissions unit is associated with EU ID 1.

FY2023 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant

Page 3
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Table 3. FY2023 Assessable Emissions Calculations - Oxides of Nitrogen (NOX) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor NOy Emission CY2021 Actual CY2021 Actual
ID Description Rating/Capacity Type Reference Factor Operation NOy Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2021 CEMS Data (with SNCR) 55.1 Ib/hr 7,948 hours 219.0 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2021 CEMS Data (with SCR) 23.2 Ib/hr 5,917 hours 68.7 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42 Table 1.3-1 20 1b/10° gal 12,055 gallons 0.1 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42 Table 1.3-1 20 1b/10° gal 69,156 gallons 0.7 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-1 3.2 Ib/MMBtu 0 gallons 0 tpy '
6 Crusher System 12,000 cfm Coal N/A N/A 2,748 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 5,404 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,809 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 150 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,748 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.031 Ib/hp-hr 6 hours 0.02 tpy
Significant Emissions Units Emissions - CY2021 Actual Emissions - NOX 288.5 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 5404 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 145 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 181 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2021 Actual Emissions - NOX 0 tpy
CY2021 Actual Emissions - NOX|  288.5 tpy
Notes:
" Diesel Heating Value 133,366 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10> gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2023 Assessable Emissions March 2022

Golden Valley Electric Association - Healy Power Plant

Page 4
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Table 4. FY2023 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor CO Emission CY2021 Actual CY2021 Actual
D | Description | Rating/Capacity Type Reference Factor Operation CO Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2021 CEMS Data 186.5 Ib/hr 7,948 hours 741.2 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2021 CEMS Data 3.85 Ib/hr 5,917 hours 11.4 tpy
3 Aucxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-1 5 Ib/10° gal 12,055 gallons 0.03 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-1 5 I1b/10° gal 69,156 gallons 0.17 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.85 Ib/MMBtu 0 gallons 0 tpy'
6 Crusher System 12,000 cfm Coal N/A N/A 2,748 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 5,404 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,809 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 150 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,748 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.00668 Ib/hp-hr 6 hours 5.3E-03 tpy
Significant Emissions Units Emissions - CY2021 Actual Emissions - CO 752.8 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 5404 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 145 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 181 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
nsignificant Emissions Units Emissions - CY2021 Actual Emissions - CO 0 tpy
CY2021 Actual Emissions - CO|  752.8 tpy
Notes
" Diesel Heating Value 133,366 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/103 gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2023 Assessable Emissions March 2022

Golden Valley Electric Association - Healy Power Plant

Page 5
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Table 5. FY2023 Assessable Emissions Calculations - Particulate Matter (PM) Emissions (Filterable and Condensable)

Golden Valley Electric Association - Healy Power Plant

Emissions Unit Fuel Factor PM Emission CY2021 Actual CY2021 Actual
ID | Description Rating/Capacity Type Reference Factor Operation PM Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2021 CEMS Data 2.17 Ib/hr 7,948 hours 8.6 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2021 CEMS Data 0.61 Ib/hr 5,917 hours 1.8 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-7 2.3 |b/10°gal 12,055 gallons 0.01 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-7 2.3 Ib/10°gal 69,156 gallons 0.1 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-2 0.0573 Ib/MMBtu 0 gallons 0 tpy'
6 Crusher System 12,000 cfm Coal Permit AQ0173TVP03, Table B 2.05 Ib/hr 2,748 hours 2.8 tpy
7 Limestone Storage Silo 800 cfm Lime Permit AQ0173TVP03, Table B 0.14 Ib/hr 5,404 hours 0.4 tpy
8 Flyash Storage Silo 5,000 cfm Flyash Permit AQ0O173TVP03, Table B 0.86 Ib/hr 7,809 hours 3.4 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate Design Specifications 0.02 gr/dscf 150 hours 5.7E-03 tpy
10 Coal Handling System 20,000 cfm Coal Permit AQ0173TVP03, Table B 3.43 Ib/hr 2,748 hours 4.7 tpy
11 Haul Road 0.25 miles Fugitive Dust See Table 5a 8,760 hours 0.9 tpy
12 Coal Storage Pile 15 day supply Coal See Table 5b 8,760 hours 0.7 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 | 0.0022 Ib/hp-hr 6 hours 1.7E-03 tpy
Significant Emissions Units Emissions - CY2021 Actual Emissions - PM 23.3 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime Design Specifications 0.005 gr/dcf
N/A Lime Storage Silo No. 2 1,800 acfm Lime Design Specifications 0.005 gr/dcf 5,404 hours 0-21 tpy
N/A Ash Handling Not Applicable Ash See Table 5¢ 8,760 hours 0.05 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable See Table 5d 8,760 hours 0.17 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal Engineering Estimate 0.05 gr/dcf 1,095 hours 0.21 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea Engineering Estimate 0.005 gr/dcf 145 hours 4.7E-03 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea Engineering Estimate 0.005 gr/dcf 181 hours 1.6E-03 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate Vendor Data 0.02 gr/acf 15 hours 1.1E-03 tpy
Insignificant Emissions Units Emissions - CY2021 Actual Emissions - PM 0.64 tpy
CY2021 Actual PM Emissions| 23.9 tpy
Notes
" Diesel Heating Value 133,366 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
7,000 grains/lb
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10° gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, gr/dcf) x (Rating, cfm) x (Conversion, 60 min/hr) x (Operation, hr/yr) / (Conversion, 7,000 gr/lb) / (Conversion, 2,000 Ib/ton)
FY2023 Assessable Emissions March 2022

Golden Valley Electric Association - Healy Power Plant
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Table 5a. FY2023 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit L CY2021 Actual CY2021 Actual PM
— Factor Reference Emission Factor . ..
ID Description Operation Emissions
1 Coal Haul - Unpaved Portion AP-42, Section 13.2.2 1.32 Ib/VMT 1,307 VMT 0.9 tpy1
CY2021 Actual PM Emissions 0.9 tpy

Notes:
' Coal Haul Road
Unpaved Road Emission Factor

AP-42, Section 13.2.2, Equation 1a:

\WVMT 12/ \ 3 PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 193.75 tons, estimate - average of full (262.5 ton) and empty (125 ton) truck
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 4.53 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.81 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

(365 — P
exe =E ( 365 )

E.xt = annual size-specific emission factor extrapolated for water mitigation, lo/VMT

E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 1.32 Ib/VMT

FY2023 Assessable Emissions March 2022
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Table 5a. FY2023 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant

Coal Throughput

M ] ) }
Capacity ('f\fﬂ) X Opemtz‘o-n( ‘nr )
Throughput = = ‘'MMB =
Coal Heat Value (g)
ton
EU ID 1 CY2021 actual coal throughput 160,733 tons
EU ID 2 CY2021 actual coal throughput 198,645 tons
Total CY2021 actual coal throughput 359,378 tons

Vehicle Miles Traveled (VMT)
miieS)

Throughput (tons) X Roundtrip Distance (—tr!p

VMT =
tonsy
ul ity
Haul Truck Capacity (trip )
Haul truck capacity 138 tons, estimate
Unpaved distance from coal pile to paved road (round trip) 0.50 miles/trip
Unpaved road VMT = 1,306.83 miles
FY2023 Assessable Emissions
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Table 5b. FY2023 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit

Factor Reference

Emission Factor

CY2021 Actual Operation

CY2021 Actual PM Emissions

ID Description
Truck Drop Onto Stockpile AP-42, Section 13.2.4 1.16E-04 Ib/ton 359,378 tpy 0.02 tpy '
12 Front End Loader Drop Into Grizzly AP-42, Section 13.2.4 1.16E-04 Ib/ton 359,378 tpy 0.02 tpy '
Front End Loader Movement - Coal Pile to Grizzly AP-42, Section 13.2.2 0.93 Ib/VMT 1,306 VMT 0.6 tpy ?
Stockpile Wind Erosion AP-42, Section 13.2.5 0.00 g/mz-yr 10,150 m? 0.0 tpy 3
CY2021 Actual PM Emissions 0.7 tpy
Notes:
" Truck Drop onto Stockpile and Front End Loader Drop to Grizzly
Drop Operation Emission Factor:
AP-42, Section 13.2.4
. U 13
( by kx00032x(g)
to_n) i ( M ) is
2 PM
k 0.35 AP-42, Section 13.2.4

U = mean wind speed
M = coal moisture content
E=

Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation
with higher winds than seen at the Healy Power Plant
Weighted average from EU ID 1 and 2 CY2021 coal proximate analyses

17.67 miles/hr
32.62 percent
1.16E-04 __Ib/ton

Annual Stockpile Throughput:
rMMBtu

Capacity T) X Operation (L

year)

Throughput = MM Btu

Coal Heat Value

EU ID 1 CY2021 actual coal throughput
EU ID 2 CY2021 actual coal throughput
Total CY2021 actual coal throughput

ton )

160,733 tons
198,645 tons

from Healy environmental report
from Healy environmental report

359,378 tons

2Front End Loader Movement
Coal moved per trip:

P ¢ a3
Coal Density (%) x 27 (%) x Bucket Size(yd?)

Coal (tons) =

2000 (E

Size of load bucket
Density of coal
Coal moved per trip

)

11 yd®
52.63 Ib/ft®
7.815555 tons

FY2023 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Table 5b. FY2023 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Emission Factor
AP-42, Section 13.2.2, Equation 1a:

¢ b 5@ (WY
£ () =) (3)

: PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 8.4 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 33.2 tons, estimate
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 3.21 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.28 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:
E —F (365 e
mare \ 365

Eex = annual size-specific emission factor extrapolated for water mitigation, Io/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

__PM
E (controlled) = 0.93 Ib/VMT
Vehicle Miles Traveled (VMT)
s . milesy
Throughput (tons) X Roundtrip Distance ( trip )
e Haul Truck Capacity (s
aul Truck Capacity trip )
Total Actual Coal Throughput 359,378 tons
Coal moved per trip 7.815555 tons
Approximate distance from coal pile to grizzly (round trip) 150 feet
VMT = vehicles miles traveled per year 1,306
FY2023 Assessable Emissions March 2022
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Table 5b. FY2023 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

3 Stockpile Wind Erosion
Coal Pile Surface Area ]
Surface area of active face = 10,150 m* Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)
Emission factor for xvind-generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF

e (m:g_\'r) =k ;P;

where

k = particle size multiplier (AP-42 Section 13.2.5.3)
N = number of disturbances per year
P, = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m?

AP-42 Section 13.2.5, Equation (3)
Erosion potential function for a dry exposed surface, P

P =58 (u*—uf)?+25 (u*—up)

P=0foru*=u,
where u* = friction velocity (m/s)
u, = threshold friction velocity (m/s)

AP-42 Section 13.2.5, Equation (1)
Friction velocity, u*

where u* = friction velocity (cm/s)
u(z) = wind speed at height z above test surface (cm/s)
z = height above test surface (cm)
z, = roughness height, cm

Data:
u(z) Use maximum wind gust speed recorded at McKinley Airport ASOS for each month in CY2021 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated
30 average disturbances/month

FY2023 Assessable Emissions March 2022
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Table 5b. FY2023 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Uncrusted Coal Pile Ground Coal
(Table 13.2.5-2) (Table 13.2.5-2)
Threshold Threshold
; Roughness o Calculated Erosion Roughness o Calculated . . Emission
Month-Year Averag(i (\?QT aSpeed Wind Direction Height \’;;cot Icci)tr;/ Friction potential Height ng;’t; Friction Erosfluo:ci)ig:]entlal PxN K Factor,
(z5) (w) Velocity (u*) function, (Z0) (w Velocity (u*) P g EF
mph m/s deg cm m/s m/s P cm m/s m/s g/m*yr
Jan-21 18.4 8.2 360 0.3 1.12 0.41 0 0.01 0.55 0.29 0 0
Feb-21 24.2 10.8 10 0.3 1.12 0.53 0 0.01 0.55 0.38 0 0
Mar-21 17.3 7.7 3 0.3 1.12 0.38 0 0.01 0.55 0.27 0 0
Apr-21 19.6 8.7 240 0.3 1.12 0.43 0 0.01 0.55 0.30 0 0
May-21 242 10.8 100 0.3 1.12 0.53 0 0.01 0.55 0.38 0 0
Jun-21 16.1 7.2 190 0.3 1.12 0.35 0 0.01 0.55 0.25 0 0
Jul-21 17.3 7.7 190 0.3 1.12 0.38 0 0.01 0.55 0.27 0 0
Aug-21 12.7 5.7 38 0.3 1.12 0.28 0 0.01 0.55 0.20 0 0
Sep-21 18.4 8.2 360 0.3 1.12 0.41 0 0.01 0.55 0.29 0 0
Oct-21 18.4 8.2 170 0.3 1.12 0.41 0 0.01 0.55 0.29 0 0
Nov-21 17.3 7.7 360 0.3 1.12 0.38 0 0.01 0.55 0.27 0 0
Dec-21 219 9.8 355 0.3 1.12 0.48 0 0.01 0.55 0.34 0 0
CY2021 PM;, Annual Total 0 0 0 0.5 0
@ Per https://mesonet.agron.iastate.edu/request/download.phtmli?network=AK_ASOS for CY2021, McKinley Airport ASOS (PAIN).
® The erosion potential factor for the uncrusted coal pile is zero for all months. Therefore, wind erosion of the uncrusted coal pile is not a significant source of PM emissions.
FY2023 Assessable Emissions March 2022
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Table 5¢c. FY2023 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit L. L A -
— Factor Reference Emission Emission Factor CY2021 Actual Operation CY2021 Actual PM Emissions

ID Description
Front End Loader / Flyash Storage Silo Drop Into Truck AP-42, Section 13.2.4 PM 1.39E-04 Ib/ton 17,232 tons 1.2E-03 tpy
N/A Front End Loader Movement - Ash Drying Area to Truck AP-42, Section 13.2.2 PM 0.85 Ib/VMT 106 VMT 4.5E-02 tpy 2
Ash Drying Area Wind Erosion AP-42, Section 13.2.5 PM 0.00 g/m? 4,800 m? 0 tpy®

CY2021 Actual PM Emissions 4.6E-02 tpy
Notes:

' Front End Loader / Flyash Storage Silo Drop into Truck

AP-42, Section 13.2.4

kx 00032 x ()

[ 1b
E (_) = i3
\ton M
7)
PM
k 0.35
U = mean wind speed 17.67 miles/hr Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation with higher winds than seen at the Healy Power Plant
M = ash moisture content 17.5 percent Avg of slag, bottom ash, and fly ash from Heat and Material Balance for HCCP - March 6, 1998
E (uncontrolled) =  2.77E-04  Ib/ton
Efficiency = 50% assumption because material is wet
E (controlled) = 1.39E-04  Ib/ton

Annual stockpile throughput:
EU ID 1 CY2021 Ash Throughput
EU ID 2 CY2021 Ash Throughput
Total Ash Throughput

17,232 tons from Healy environmental report
24,068 tons from Healy environmental report
41,300 tons

2 Front End Loader Movement - Ash Pile to Truck
Ash moved per trip:

— EE
sh Density| -5 ) X —5 | X Bucket Sizelyd
Ash Densit) Jj;’s 27 {23 Bucket Size(yd3)

Ash(tons) =
2000

Size of load bucket
Density of ash
Ash moved per trip

1b
ton

8 yd®
60 lo/ft®
6.48 tons

FY2023 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Table 5¢c. FY2023 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
AP-42, Section 13.2.2

( b 5 \% (WY?
E () = () (3)

PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 8.4 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 27 tons, estimate
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 2.92 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.17 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

E_=F (365 — P)
=N 365
E.x = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 0.85 Ib/VMT
Approximate distance from ash pile to truck (round trip) 150 feet
VMT = vehicles miles traveled per year 105.52
YFrom AP-42, Section 13.2.5, Industrial Wind Erosion
Ash Pile Surface Area
Surface area of active face = 4,800 m* Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)
Emission factorfor\wind—generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF

e (:nt‘g\v) - ;"Z B

=1

where
k = particle size multiplier (0.5 for particle size < 10 microns, per AP-42 Section 13.2.5.3)
N = number of disturbances per year
P; = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m2
FY2023 Assessable Emissions March 2022
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AP-42 Section 13.2.5, Equation (3)
Erosion potential function for a dry exposed surface, P

P =0 foru* <u;

where

AP-42 Section 13.2.5, Equation (1)

Friction velocity, u*
. 04 xu(z)

B In (zi,)

P =58(u*—ug)?+25 (u*— uy)

u* = friction velocity (m/s)
u, = threshold friction velocity (m/s)

+ - -
whenz > z,

Table 5¢c. FY2023 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

where u* = friction velocity (cm/s)

u(z) = wind speed at height z above test surface (cm/s)

z = height above test surface (cm)

Z, = roughness height, cm

Data:
u(z) Use maximum wind gust speed recorded at McKinley Airport ASOS for each month in CY2021 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated
30 average disturbances/month
Ash pile
(Table 13.2.5-2)
Threshold . Emission i oai
Average Wind Speed Wind Directi RoHugihr:ﬁss Friction C'zilc_:utl_ated Sl Factor ETéziI::zllzz(;tor
Month-Year (u(10))® ind Direction 9 Velocity riction " poter_mal PxN k (uncontrolled), c
(zo) ) Velocity (u*) function, EF EF
mph m/s deg cm m/s m/s P g/m*-yr g/m*-yr
Jan-21 18.4 8.2 360 0.3 1.02 0.41 0 0
Feb-21 24.2 10.8 010 0.3 1.02 0.53 0 0
Mar-21 17.3 7.7 003 0.3 1.02 0.38 0 0
Apr-21 19.6 8.7 240 0.3 1.02 0.43 0 0
May-21 24.2 10.8 100 0.3 1.02 0.53 0 0
Jun-21 16.1 7.2 190 0.3 1.02 0.35 0 0
Jul-21 17.3 7.7 190 0.3 1.02 0.38 0 0
Aug-21 12.7 5.7 038 0.3 1.02 0.28 0 0
Sep-21 18.4 8.2 360 0.3 1.02 0.41 0 0
Oct-21 18.4 8.2 170 0.3 1.02 0.41 0 0
Nov-21 17.3 7.7 360 0.3 1.02 0.38 0 0
Dec-21 21.9 9.8 355 0.3 1.02 0.48 0 0
CY2021 PM;q Annual Total 0 0 05 0 0

#No emission factor exists for ash. Overburden is considered the most representative alternative because it includes both fine (ash) and coarse (slag) particles.
® Per https://mesonet.agron.iastate.edu/request/download.phtml?network=AK_ASOS for CY2021, McKinley Airport ASOS (PAIN).

¢ Control efficiency of 50% is assumed since material wet.

FY2023 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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August 19, 2024

Table 5d. FY2023 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit . CY2021 Actual CY2021 Actual PM
D Description Factor Reference Emission Factor e Emissions
Ash Haul - Unpaved (EU ID 1) AP-42, Section 13.2.2 1.18 Ib/VMT 127 VMT 0.07 tpy '
Ash Haul - Unpaved (EU ID 2) AP-42, Section 13.2.2 1.18 Ib/VMT 133 VMT 7.8E-02 tpy '
N/A Limestone/Lime Delivery - Paved Portion AP-42, Section 13.2.1 0.08 Ib/VMT 34 VMT 1.4E-03 tpy 2
Limestone/Lime Delivery - Unpaved Portion AP-42, Section 13.2.2 1.07 Ib/VMT 16 VMT 8.5E-03 tpy ?
Miscellaneous Traffic - Paved Portion AP-42, Section 13.2.1 0.001 Ib/VMT 5,185 VMT 3.4E-03 tpy *
CY2021 Actual PM Emissions 0.17 tpy
Notes:
! Ash Haul Road
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation 1a:
(b 5@ (W2
- (.1-’.N-!T) = (E) ?) PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 151.25 tons, estimate - average of full (197.5 ton) and empty (105 ton) truck
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 4.05 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.62 Ib/VMT
FY2023 Assessable Emissions March 2022
Golden Valley Electric Association - Healy Power Plant Page 16
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Table 5d. FY2023 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:
(365 — P
Eexe =E ( 365 )

E.xt = annual size-specific emission factor extrapolated for water mitigation, lo/VMT

E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

M
E (controlled) = 1.18 Ib/VMT
Ash Throughput
EU ID 1 ash disposal throughput 17,232 tons from Healy environmental report
EU ID 2 ash disposal throughput 24,068 tons from Healy environmental report
Vehicle Miles Traveled (VMT)
, ¢ jauss : miles»
Throughput (tons) X Roundtrip Distance ( trip )
ikl Haul Truck C ity (tons)
aul Truck Capacity Erip
Haul truck capacity 92.5 tons, estimate
Unpaved distance to ash drying area (round trip) 0.68 miles/trip
Unpaved distance to EU ID 8 (round trip) 0.51 miles/trip
EU ID 1 unpaved road VMT = 127.02 miles
EU ID 2 unpaved road VMT = 133.05 miles

FY2023 Assessable Emissions
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Table 5d. FY2023 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
2 Limestone/Lime/Sodium Bicarbonate Haul Road
Paved Road Emission Factor

AP-42, Section 13.2.1, Equation 1:

E (o) = k(sL) 051 (W) 102
\VMT. PM
k = particle size multiplier 0.0022 Ib/VMT from AP-42 Table 13.2.1-1
sL = surface material silt content (haul road) 0.6 g/mz, from AP-42, Table 13.2.1-3
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
E (uncontrolled) = 0.17 Ib/VMT
Efficiency = 50% assumed control efficiency for pavement cleaning

E (controlled) = 0.09 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

/ P
Eoxe = E(..l T 4x 365.)

E.x = annual size-specific emission factor extrapolated for water mitigation, lo/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 0.08 Ib/VMT
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation 1a:
(b , 5 1\@ fw-)”
El——7]=kl=) | =
(I-’MT.) 3 3 PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 3.69 Ib/VMT
Efficiency = 60% assumed control efficiency for water
E (controlled) = 1.47 Ib/VMT
FY2023 Assessable Emissions March 2022
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Table 5d. FY2023 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.

AP-42, Section 13.2.2, Equation 2:

/365 — P
B = £(S555-)

E.xt = annual size-specific emission factor extrapolated for water mitigation, lo/VMT

E = emission factor from Equation 1a

P = number of days in a year with at least 0.01 inches of precipitation

E (controlled) =

PM

1.07 Ib/VMT

Throughput

Limestone/Lime Throughput
Sodium Bicarbonate Throughput

Vehicle Miles Traveled (VMT)

Throughput (tons) X Roundtrip Distance (

2,593 tons, CY2021 actual
386 tons, CY2021 actual

miieS)
trip

VMT =
Haul Truck Capacity (

Haul truck capacity

Paved distance (round trip)
Unpaved distance (round trip)
Paved road VMT =

tons
trip .

25 tons, estimate
0.28 miles/trip
0.13 miles/trip

Unpaved road VMT =

3 Miscellaneous Traffic
Paved Road Emission Factor

AP-42, Section 13.2.1, Equation 1:

( lb
—_— | = '-{‘ 0.91 rpq\ 1.02
. ‘.tw',‘\n_) k(sL)®91(W)

k = particle size multiplier

sL = surface material silt content (haul road)
W = mean vehicle weight

E (uncontrolled) =

Efficiency =

E (controlled) =

33.86 miles
15.80 miles
—_PM__
0.0022 Ib/VMT from AP-42 Table 13.2.1-1
0.6 g/mz, from AP-42, Table 13.2.1-3
2 tons, estimate
0.0028 Ib/VMT
50% assumed control efficiency for pavement cleaning

1.41E-03 Ib/VMT

FY2023 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Table 5d. FY2023 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

E —E(l— i )
s T T\ 4x365

E.xt = annual size-specific emission factor extrapolated for water mitigation, lo/VMT

E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

M
E (controlled) = 0.001 Ib/VMT
Vehicle Miles Traveled (VMT)
Traffic volume 50 trips per day
Paved distance (round trip) 0.28 miles/trip
Paved road VMT = 5,184.66 miles
FY2023 Assessable Emissions March 2022
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Table 6. FY2023 Assessable Emissions Calculations - Volatile Organic Compounds (VOC) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor VOC Emission CY2021 Actual CY2021 Actual
ID | Description Rating/Capacity Type Reference Factor Operation VOC Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD AP-42, Table 1.1-19 0.06 Ib/ton 7,948 hours 4.8 tpy '
2 Unit No. 2 658 MMBtu/hr Coal/ULSD AP-42, Table 1.1-19 0.04 Ib/ton 5,917 hours 4.0 tpy 2
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 Ib/10° gal 12,055 gallons 2.0E-03 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 1b/10° gal 69,156 gallons 0.01 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.0819 Ib/MMBtu 0 gallons 0 tpy®
6 Crusher System 12,000 cfm Coal N/A N/A 2,748 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 5,404 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,809 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 150 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,748 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 2.51E-03 Ib/hp-hr 6 hours 2.0E-03 tpy
Significant Emissions Units Emissions - CY2021 Actual VOC Emissions 8.8 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 5.404 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 145 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 181 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2021 Actual VOC Emissions 0 tpy
CY2021 Actual VOC Emissions| 8.8 tpy
Notes
" EU ID 1 actual coal throughput 160,733 tons
2 EU ID 2 actual coal throughput 198,645 tons
% Diesel Heating Value 133,366 Btu/gal lab analysis
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/ton) x (Potential throughput, ton/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/1 (oM gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/1 0® gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2023 Assessable Emissions March 2022
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Table 7. FY2022 Assessable Emissions Calculations - Sulfur Dioxide (SO,) Emissions

Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor Maximum Fuel SO, Emission CY2021 Actual CY2021 Actual
ID Description Rating/Capacity Type Reference Sulfur Content Factor Operation SO, Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2021 CEMS Data N/A 72.6 Ib/hr 7,948 hours 288.6 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2021 CEMS Data N/A 18.0 Ib/hr 5,917 hours 53.3 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 |p/gal "? 12,055 gallons 1.3E-03 tpy °
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 |p/gal "2 69,156 gallons 7.4E-03 tpy °
5 Diesel Generator Engine No. 1 2.75 MW ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ip/gal "2 0 gallons 0 tpy ®
6 Crusher System 12,000 cfm Coal N/A N/A N/A 2,748 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A N/A 5,404 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A N/A 7,809 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A N/A 150 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A N/A 2,748 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp uLSD Mass Balance 0.0015 wt. pct. S 0.00021 |b/gal 6 hours 8.9E-06 tpy >*
Significant Emissions Units Emissions - CY2021 Actual Emissions - SO, 341.9 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A N/A 5404 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A N/A ’
N/A Ash Handling Not Applicable Ash N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A N/A 145 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A N/A 181 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A N/A 15 hours 0 tpy
Insignificant Emissions Units Emissions - CY2021 Actual Emissions - SO, 0 tpy
CY2021 Actual Emissions - SO, 341.9 tpy
Notes:
" Mass balance:
For diesel units, the SO, emission factor is calculated based on the sulfur content in diesel fuel
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol; Stoichiometry: 1 mol S = 1 mol SO,
SO, Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
2 Diesel Fuel Density 7.1 Ib/gal AP 42, Table 3.4-1, footnote a
3 Diesel Heating Value 133,366 Btu/gal lab analysis
4 Engine Heat Rate 7,000 Btu/hp-hr AP 42, Table 3.4-1, footnote e
Conversion factors: 2,000 Ib/ton
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) x (Fuel consumption, gal/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) / (Fuel heat value, Btu/gal) x (Engine heat rate, Btu/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2023 Assessable Emissions March 2022
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Table 8. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

CY2021 Actual HAP Emissions by Emissions Unit Category (tons per year) !
. - _ i i i i R o CY2021 Actual
Hazardous Air Pollutant . . Diesel Boilers and| Diesel Engines Diesel Engines | Coal Preparation and Insignificant fecf
Coal-Fired Boilers - . HAP Emissions
Heaters <600 hp >600 hp Ash Handling Units
Acetaldehyde 1.02E-01 4.25E-06 0 0.10
Acetophenone 2.70E-03 -—-- -—-- -—-- ---- ---- 2.70E-03
Acrolein 5.21E-02 5.13E-07 0 0.05
Benzene 0.23 9.15E-05 5.17E-06 0 0.23
Benzyl chloride 1.26E-01 -—-- -—-- -—-- ---- ---- 0.13
Biphenyl 3.05E-04 3.05E-04
Bis(2-ethylhexyl)phthalate (DEHP) 1.31E-02 0.01
Bromoform 7.01E-03 -—-- -—-- -—-- ---- ---- 7.01E-03
1,3 Butadiene 2.17E-07 2.17E-07
Carbon disulfide 2.34E-02 -—-- -—-- -—-- ---- ---- 0.02
2-Chloroacetophenone 1.26E-03 -—-- -—-- -—-- ---- ---- 1.26E-03
Chlorobenzene 3.95E-03 -—-- -—-- -—-- ---- ---- 3.95E-03
Chloroform 1.06E-02 -—-- -—-- -—-- ---- ---- 0.01
Cumene 9.52E-04 -—-- -—-- -—-- ---- ---- 9.52E-04
Dibenzofurans 1.96E-07 -—-- -—-- -—-- ---- ---- 1.96E-07
Dimethyl sulfate 8.63E-03 -—-- -—-- -—-- ---- ---- 8.63E-03
2,4-Dinitrotoluene 5.03E-05 -—-- -—-- -—-- ---- ---- 5.03E-05
Ethyl benzene 1.69E-02 2.72E-05 0.02
Ethyl chloride (Chloroethane) 7.55E-03 -—-- -—-- -—-- ---- ---- 7.55E-03
Ethylene dibromide (Dibromoethane) 2.16E-04 -—-- -—-- -—-- ---- ---- 2.16E-04
Ethylene dichloride (1,2-Dichloroethane) 7.19E-03 -—-- -—-- -—-- ---- ---- 7.19E-03
Formaldehyde 4.31E-02 1.41E-02 6.54E-06 0 0.06
Hexane 1.20E-02 -—-- -—-- -—-- ---- ---- 0.01
Hydrochloric acid 0.28 -—-- -—-- -—-- ---- ---- 0.28
Hydrogen fluoride (Hydrofluoric acid) 0.15 -—-- -—-- -—-- ---- ---- 0.15
Isophorone 1.04E-01 -—-- -—-- -—-- ---- ---- 0.10
Methyl bromide (Bromomethane) 2.88E-02 -—-- -—-- -—-- ---- ---- 0.03
Methyl chloride (Chloromethane) 9.52E-02 -—-- -—-- -—-- ---- ---- 0.10
Methyl chloroform (1,1,1-Trichloroethane) 3.59E-03 1.01E-04 -—-- -—-- ---- ---- 3.69E-03
Methyl hydrazine 3.05E-02 -—-- -—-- -—-- ---- ---- 0.03
Methyl methacrylate 3.59E-03 -—-- -—-- -—-- ---- ---- 3.59E-03
Methyl tert butyl ether 6.29E-03 -—-- -—-- -—-- ---- ---- 6.29E-03
Methylene chloride (Dichloromethane) 5.21E-02 -—-- -—-- -—-- ---- ---- 0.05
Phenol 2.88E-03 2.88E-03
Polycyclic Organic Matter (POM) 3.42E-03 5.09E-04 9.32E-07 0 3.93E-03
Acenaphthene 9.16E-05 1.08E-07 7.87E-09 0
Acenaphthylene 4.49E-05 9.03E-06 2.81E-08 0
Anthracene 3.77E-05 5.22E-07 1.04E-08 0
Benzo(a)anthracene 1.44E-05 1.72E-06 9.31E-09 0 o o
Benzo(a)pyrene 6.83E-06 - 1.04E-09 0 - -
Benzo(b)fluoranthene -—-- -—-- 5.49E-10 0 o o
Benzo(g,h,i)perylene 4.85E-06 2.71E-09
FY2023 Assessable Emissions March 2022
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Table 8. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

CY2021 Actual HAP Emissions by Emissions Unit Category (tons per year) !

CY2021 Actual

Hazardous Air Pollutant Coal-Fired Boilers | P1€S€! Boilers and| - Diesel Engines | Diesel Engines | Coal Preparat.ion zand Insign.ificsant HAP Emissions
Heaters <600 hp >600 hp Ash Handling Units
Benzo(k)fluoranthene - - 8.59E-10 0 e e
Chrysene 1.80E-05 1.02E-06 1.96E-09 0 — —
Dibenz(a,h)anthracene - 7.14E-07 3.23E-09 0 e e
Acenaphthene 9.16E-05 1.08E-07 7.87E-09 0 — —
Fluoranthene 1.28E-04 2.07E-06 4.22E-08 0 — —
Fluorene 1.64E-04 1.91E-06 1.62E-07 0 — —
Indeno(1,2,3-cd)pyrene - 9.15E-07 -=-- 0 e e
Naphthalene 2.34E-03 4.83E-04 4.70E-07 0 — —
Pyrene 5.93E-05 1.82E-06 2.65E-08 0 — —
Propionaldehyde 6.83E-02 -—-- -—-- -—-- — — 0.07
Styrene 4.49E-03 - - - o o 4.49E-03
2,3,7,8-Tetrachlorodibenzo-p-dioxin 2.57E-09 ——— ——— ——— ——-- ——-- 2.57E-09
Tetrachloroethylene (Perchloroethylene) 7.73E-03 - - - o o 7.73E-03
Toluene 4.31E-02 2.65E-03 2.27E-06 0 — — 0.05
Vinyl acetate 1.37E-03 -—-- -—-- -—-- — — 1.37E-03
Xylenes (isomers and mixture) 6.65E-03 - 1.58E-06 0 e e 6.65E-03
Antimony Compounds 3.23E-03 - - - o o 3.23E-03
Arsenic Compounds 7.37E-02 2.28E-04 - - o o 0.07
Beryllium Compounds 3.77E-03 1.71E-04 - - o o 3.94E-03
Cadmium Compounds 9.16E-03 1.71E-04 - - o o 9.34E-03
Chromium Compounds 6.09E-02 1.71E-04 - - o o 0.06
Cobalt Compounds 1.80E-02 - - - o o 0.02
Cynaide Compounds - - - - o o 0
Lead Compounds 7.55E-02 5.13E-04 - - o o 0.08
Magnesium Compounds 1.98 -—-- -—-- -—-- — — 1.98
Manganese Compounds 8.80E-02 3.42E-04 -—-- -—-- — — 0.09
Mercury Compounds 1.39E-03 1.71E-04 -—-- -—-- — — 1.56E-03
Nickel Compounds 5.03E-02 1.71E-04 - - o o 0.05
Selenium Compounds 0.23 8.56E-04 - - o o 0.23
Total HAPs - Maximum Individual HAP 1.98 1.41E-02 6.54E-06 0 0 0 1.98
Total VOC HAP Emissions 1.14 1.75E-02 2.15E-05 0 0 0 1.15
Total HAPs Emissions 4.15 2.03E-02 2.15E-05 0 0 0 4.17
Notes:
' See individual emissions unit category emissions calculations for details on methodology and assumptions.
2 Emissions units in the coal preparation and handling, ash handling and coal storage pile systems do not have HAP emissions
% HAP emissions from the fuel storage tanks are negligible.
FY2023 Assessable Emissions March 2022
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CAS No.
1746016
121142
532274
75-07-0
98862
107-02-8
71-43-2
100447
92524
117817
75252
75150
108907
67663
08828
132649
77781
100-41-4
75003
1006934
107062
50-00-0
110543
7647010
7647010
7664393
7664393
78591
74839
60344
80626
1634044
74873
71-55-6
75092
108952
N/A

83-32-9
203-96-8
120-12-7

56-55-3
205-99-5

50-32-8
191-24-2
218-01-9
206-44-0

86-73-7
193-39-5

FY2023 Assessable Emissions

Table 8a. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions

Coal-Fired Boilers

Golden Valley Electric Association - Healy Power Plant

EU ID 1 CY2021 actual coal throughput
EU ID 2 CY2021 actual coal throughput
Total CY2021 actual coal throughput 359,378 tons

Chemical Name

2,3,7,8-Tetrachlorodibenzo-p-dioxin

2,4-Dinitrotoluene

2-Chloroacetophenone

Acetaldehyde

Acetophenone

Acrolein

Benzene

Benzyl chloride

Biphenyl

Bis(2-ethylhexyl)phthalate (DEHP)

Bromoform

Carbon disulfide

Chlorobenzene

Chloroform

Cumene

Dibenzofurans

Dimethyl sulfate

Ethyl benzene

Ethyl chloride (Chloroethane)

Ethylene dibromide (Dibromoethane)

Ethylene dichloride (1,2-Dichloroethane)

Formaldehyde

Hexane

Hydrochloric acid - EU ID 1

Hydrochloric acid - EU ID 2

Hydrogen fluoride (Hydrofluoric acid) - EU ID 1

Hydrogen fluoride (Hydrofluoric acid) - EU ID 2

Isophorone

Methyl bromide (Bromomethane)

Methyl hydrazine

Methyl methacrylate

Methyl tert butyl ether

Methyl chloride (Chloromethane)

Methyl chloroform (1,1,1-Trichloroethane)

Methylene chloride (Dichloromethane)

Phenol

Polycyclic Organic Matter (POM)

Polycyclic aromatic compounds(PAH)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b,j,k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Chrysene
Fluoranthene
Fluorene
Ideno(1,2,3-cd)pyrene
5-methylchrysene

Golden Valley Electric Association - Healy Power Plant
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CY2021 Actual Source Category Emission Calculations
Estimated Emissions

Emission Factor '
1.43E-11 Ib/ton
2.80E-07 Ib/ton
7.00E-06 Ib/ton
5.70E-04 Ib/ton
1.50E-05 Ib/ton
2.90E-04 Ib/ton
1.30E-03 Ib/ton
7.00E-04 Ib/ton
1.70E-06 Ib/ton
7.30E-05 Ib/ton
3.90E-05 Ib/ton
1.30E-04 Ib/ton
2.20E-05 Ib/ton
5.90E-05 Ib/ton
5.30E-06 Ib/ton
1.09E-09 Ib/ton
4.80E-05 Ib/ton
9.40E-05 Ib/ton
4.20E-05 Ib/ton
1.20E-06 Ib/ton
4.00E-05 Ib/ton
2.40E-04 Ib/ton
6.70E-05 Ib/ton
2.85E-03 Ib/ton 2
4.98E-04 Ib/ton ®
1.42E-03 Ib/ton
3.27E-04 Ib/ton ®
5.80E-04 Ib/ton
1.60E-04 Ib/ton
1.70E-04 Ib/ton
2.00E-05 Ib/ton
3.50E-05 Ib/ton
5.30E-04 Ib/ton
2.00E-05 Ib/ton
2.90E-04 Ib/ton
1.60E-05 lb/ton
1.91E-05 Ib/ton

5.10E-07 Ib/ton
2.50E-07 Ib/ton
2.10E-07 Ib/ton
8.00E-08 Ib/ton
1.10E-07 Ib/ton
3.80E-08 Ib/ton
2.70E-08 Ib/ton
1.00E-07 Ib/ton
7.10E-07 Ib/ton
9.10E-07 Ib/ton
6.10E-08 Ib/ton
2.20E-08 Ib/ton
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160,733 tons
198,645 tons

2.57E-09 tpy
5.03E-05 tpy
1.26E-03 tpy
1.02E-01 tpy
2.70E-03 tpy
5.21E-02 tpy
2.34E-01 tpy
1.26E-01 tpy
3.05E-04 tpy
1.31E-02 tpy
7.01E-03 tpy
2.34E-02 tpy
3.95E-03 tpy
1.06E-02 tpy
9.52E-04 tpy
1.96E-07 tpy
8.63E-03 tpy
1.69E-02 tpy
7.55E-03 tpy
2.16E-04 tpy
7.19E-03 tpy
4.31E-02 tpy
1.20E-02 tpy

0.23 tpy

0.05 tpy

0.11 tpy
3.25E-02 tpy
1.04E-01 tpy
2.88E-02 tpy
3.05E-02 tpy
3.59E-03 tpy
6.29E-03 tpy
9.52E-02 tpy
3.59E-03 tpy
5.21E-02 tpy
2.88E-03 tpy
3.42E-03 tpy

9.16E-05 tpy
4.49E-05 tpy
3.77E-05 tpy
1.44E-05 tpy
1.98E-05 tpy
6.83E-06 tpy
4.85E-06 tpy
1.80E-05 tpy
1.28E-04 tpy
1.64E-04 tpy
1.10E-05 tpy
3.95E-06 tpy

August 19, 2024

March 2022
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Table 8a. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Coal-Fired Boilers
Golden Valley Electric Association - Healy Power Plant

EU ID 1 CY2021 actual coal throughput 160,733 tons
EU ID 2 CY2021 actual coal throughput 198,645 tons
Total CY2021 actual coal throughput 359,378 tons

CY2021 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor ' Estimated Emissions
91-20-3 Naphthalene 1.30E-05 Ib/ton 2.34E-03 tpy
85-01-8 Phenanathrene 2.70E-06 Ib/ton 4.85E-04 tpy
129-00-0 Pyrene 3.30E-07 Ib/ton 5.93E-05 tpy
123386 Propionaldehyde 3.80E-04 Ib/ton 6.83E-02 tpy
100425 Styrene 2.50E-05 Ib/ton 4.49E-03 tpy
127184  Tetrachloroethylene (Perchloroethylene) 4.30E-05 Ib/ton 7.73E-03 tpy
108-88-3 Toluene 2.40E-04 Ib/ton 4.31E-02 tpy
108054 Vinyl acetate 7.60E-06 Ib/ton 1.37E-03 tpy
1330-20-7 Xylenes (isomers and mixture) 3.70E-05 Ib/ton 6.65E-03 tpy
N/A Antimony Compounds 1.80E-05 Ib/ton 3.23E-03 tpy
N/A Arsenic Compounds 4.10E-04 Ib/ton 7.37E-02 tpy
N/A Beryllium Compounds 2.10E-05 Ib/ton 3.77E-03 tpy
N/A Cadmium Compounds 5.10E-05 Ib/ton 9.16E-03 tpy
N/A Chromium Compounds 3.39E-04 Ib/ton 6.09E-02 tpy
N/A Cobalt Compounds 1.00E-04 Ib/ton 1.80E-02 tpy
N/A Cyanide Compounds 2.50E-03 Ib/ton 4.49E-01 tpy
N/A Lead Compounds 4.20E-04 Ib/ton 7.55E-02 tpy
N/A Magnesium Compounds 1.10E-02 Ib/ton 1.98 tpy
N/A Manganese Compounds 4.90E-04 Ib/ton 8.80E-02 tpy
N/A Mercury Compounds - EU ID 1 1.72E-05 Ib/ton ® 1.38E-03 tpy
Mercury Compounds - EU ID 2 7 - - 3.35E-06 tpy
N/A Nickel Compounds 2.80E-04 Ib/ton 5.03E-02 tpy
N/A Selenium Compounds 1.30E-03 Ib/ton 2.34E-01 tpy
Total CY2021 Actual HAP Emissions 4.60 tpy

Notes:

" Reference: AP-42, Tables 1.1-12, 1.1-13, 1.1-14, 1.1-18

2HCI emission factors from EU ID 1 source test completed in August 2020

3 HCI emission factors from EU ID 2 source test completed in September 2021
*HF emission factors from EU ID 1 source test completed in November 2017
5HF emission factors from EU ID 2 source test completed in December 2018

8 Emission factor from EU ID 1 source test completed September-October 2021
" Emissions from EU ID 2 CEMS 2021

Conversion Factors:

Coal Heating Value 14.24 MMBtu/ton CY2021 average
Unit 1 1.21 Ib/TBtu
FY2023 Assessable Emissions March 2022
Golden Valley Electric Association - Healy Power Plant Page 26

Appendix I11.D.7.7-1337



Public Review Draft August 19, 2024

Table 8b. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel-Fired Boilers and Heaters
Golden Valley Electric Association - Healy Power Plant
CY2021 Actual Heat Input: 114,090 MMBtulyr1

CY2021 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor 2° Estimated Emissions
71-43-2 Benzene 1.60E-06 Ib/MMBtu 9.15E-05 tpy
100-41-4 Ethyl benzene 4.77E-07 Ib/MMBtu 2.72E-05 tpy
50-00-0 Formaldehyde 2.47E-04 Ib/MMBtu 1.41E-02 tpy
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 1.77E-06 Ib/MMBtu 1.01E-04 tpy
NA Polycyclic Organic Matter (POM) 8.93E-06 Ib/MMBtu 5.09E-04 tpy
NA Polycyclic aromatic compounds(PAH)
83-32-9 Acenaphthylene 1.58E-07 Ib/MMBtu 9.03E-06 tpy
208-96-8 Acenaphthene 1.90E-09 Ib/MMBtu 1.08E-07 tpy
120-12-7 Anthracene 9.15E-09 Ib/MMBtu 5.22E-07 tpy
56-55-3 Benzo(a)anthracene 3.01E-08 Ib/MMBtu 1.72E-06 tpy
205-82-3/207-09-9 Benzo(b,k)fluoranthene 1.11E-08 Ib/MMBtu 6.33E-07 tpy
191-24-2 Benzo(g,h,l)perylene 1.69E-08 Ib/MMBtu 9.67E-07 tpy
218-01-9 Chrysene 1.78E-08 Ib/MMBtu 1.02E-06 tpy
53-70-3 Dibenz(a,h)anthracene 1.25E-08 Ib/MMBtu 7.14E-07 tpy
206-44-0 Fluoranthene 3.63E-08 Ib/MMBtu 2.07E-06 tpy
86-73-7 Fluorene 3.35E-08 Ib/MMBtu 1.91E-06 tpy
193-39-5 Indeno(1,2,3-cd)pyrene 1.60E-08 Ib/MMBtu 9.15E-07 tpy
91-20-3 Naphthalene 8.47E-06 Ib/MMBtu 4.83E-04 tpy
85-01-8 Phenanthrene 7.87E-08 |b/MMBtu 4.49E-06 tpy
129-00-0 Pyrene 3.19E-08 Ib/MMBtu 1.82E-06 tpy
108-88-3 Toluene 4.65E-05 Ib/MMBtu 2.65E-03 tpy
1330-20-7 Xylenes 8.17E-07 Ib/MMBtu 4.66E-05 tpy
NA Arsenic Compounds 4.00E-06 Ib/MMBtu 2.28E-04 tpy
NA Beryllium Compounds 3.00E-06 Ib/MMBtu 1.71E-04 tpy
NA Cadmium Compounds 3.00E-06 Ib/MMBtu 1.71E-04 tpy
NA Chromium Compounds 3.00E-06 Ib/MMBtu 1.71E-04 tpy
NA Lead Compounds 9.00E-06 Ib/MMBtu 5.13E-04 tpy
NA Manganese Compounds 6.00E-06 Ib/MMBtu 3.42E-04 tpy
NA Mercury Compounds 3.00E-06 Ib/MMBtu 1.71E-04 tpy
NA Nickel Compounds 3.00E-06 Ib/MMBtu 1.71E-04 tpy
NA Selenium Compounds 1.50E-05 Ib/MMBtu 8.56E-04 tpy
CY2021 Actual HAP Emissions: 2.03E-02 tpy
" Total fuel use based on actual CY2020 operation as noted below:
EU ID 1 Unit No. 1 327 MMBtu/hr
216,822 gallons
Actual Heat Input: 28,916.66 MMBtu/yr
EU ID 2 Unit No. 2 658 MMBtu/hr
557,434 gallons
Actual Heat Input: 74,342.67 MMBtu/hr
EU ID 3 Auxiliary Boiler No. 1 12.554 MMBtu/hr
12,055 gallons
Actual Heat Input: 1,607.75 MMBtu/yr
EU ID 4 Auxiliary Boiler No. 2 23.0 MMBtu/hr
69,156 gallons
Actual Heat Input: 9,223.01 MMBtu/hr
Total CY2021 Heat Input: 114,090 MMBtu/yr
2 Reference: AP-42, Tables 1.3-9, and 1.3-10.
3 Diesel high heat value: 133,366 Btu/gal lab analysis
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Table 8c. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel Engines Greater Than or Equal to 600 Horsepower
Golden Valley Electric Association - Healy Power Plant
CY2021 Actual Heat Input: 0.0 MMBtuIyr1

CY2021 Actual Source Category Emission Calculations

CAS No. Chemical Name

75-07-0 Acetaldehyde

107-02-8 Acrolein
71-43-2 Benzene

50-00-0 Formaldehyde

108-88-3 Toluene

1330-20-7  Xylenes (isomers and mixture)
N/A Polycyclic Organic Matter (POM)

Polycyclic aromatic compounds(PAH)

Emission Factor >
2.52E-05 Ib/MMBtu
7.88E-06 |Ib/MMBtu
7.76E-04 |Ib/MMBtu
7.89E-05 |Ib/MMBtu
2.81E-04 |Ib/MMBtu
1.93E-04 |Ib/MMBtu
2.12E-04 |Ib/MMBtu

Estimated Emissions

0.00E+00 tpy
0.00E+00 tpy
0.00E+00 tpy
0.00E+00 tpy
0.00E+00 tpy
0.00E+00 tpy
0.00E+00 tpy

Acenaphthene 4.68E-06 Ib/MMBtu 0.00E+00 tpy
Acenaphthylene 9.23E-06 Ib/MMBtu 0.00E+00 tpy
Anthracene 1.23E-06 Ib/MMBtu 0.00E+00 tpy
Benzo(a)anthracene 6.22E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(b)fluoranthene 1.11E-06 Ib/MMBtu 0.00E+00 tpy
Benzo(k)fluoranthene 2.18E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(a)pyrene 2.57E-07 Ib/MMBtu 0.00E+00 tpy
Benzo(g,h,l)perylene 5.56E-07 Ib/MMBtu 0.00E+00 tpy
Chrysene 1.53E-06 Ib/MMBtu 0.00E+00 tpy

Dibenz(a,h)anthracene
Fluoranthene

3.46E-07 Ib/MMBtu
4.03E-06 Ib/MMBtu

0.00E+00 tpy
0.00E+00 tpy

Fluorene 1.28E-05 Ib/MMBtu 0.00E+00 tpy
Indeno(1,2,3-cd)pyrene 4.14E-07 Ib/MMBtu 0.00E+00 tpy
91-20-3 Naphthalene 1.30E-04 Ib/MMBtu 0.00E+00 tpy
Phenanthrene 4.08E-05 Ib/MMBtu 0.00E+00 tpy
Pyrene 3.71E-06 Ib/MMBtu 0.00E+00 tpy
CY2021 Actual HAP Emissions: 0.00E+00 tpy
Notes:
' Total fuel use based on actual operation as noted below:
EU ID 5 Diesel Generator Engine No. 1 2.75 MW
0 gallons
Potential Heat Input: 0 MMBtu/yr
Total CY2021 Heat Input: 0 MMBtulyr

2 Reference: AP-42, Table 3.4-3

% Diesel high heat value: 133,366 Btu/gal lab analysis
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Table 8d. FY2023 Assessable Emissions Calculations - Hazardous Air Pollutants (HAP) Emissions
Diesel Engines Less Than 600 Horsepower
Golden Valley Electric Association - Healy Power Plant

CY2021 Actual Heat Input: 1 MMBtuIyr1
CY2021 Actual Source Category Emission Calculations

CAS No. Chemical Name Emission Factor 2 Estimated Emissions
75-07-0 Acetaldehyde 7.67E-04 Ib/MMBtu 4.25E-06 tpy
107-02-8 Acrolein 9.25E-05 Ib/MMBtu 5.13E-07 tpy
71-43-2 Benzene 9.33E-04 Ib/MMBtu 5.17E-06 tpy
106-99-0 1,3 Butadiene 3.91E-05 Ib/MMBtu 2.17E-07 tpy
50-00-0 Formaldehyde 1.18E-03 Ib/MMBtu 6.54E-06 tpy
108-88-3 Toluene 4.09E-04 Ib/MMBtu 2.27E-06 tpy
1330-20-7 Xylenes (isomers and mixture) 2.85E-04 Ib/MMBtu 1.58E-06 tpy
N/A Polycyclic Organic Matter (POM) 1.68E-04 Ib/MMBtu 9.32E-07 tpy

Polycyclic aromatic compounds(PAH)
Acenaphthene 1.42E-06 Ib/MMBtu 7.87E-09 tpy
Acenaphthylene 5.06E-06 Ib/MMBtu 2.81E-08 tpy
Anthracene 1.87E-06 Ib/MMBtu 1.04E-08 tpy
Benzo(a)anthracene 1.68E-06 Ib/MMBtu 9.31E-09 tpy
Benzo(b)fluoranthene 9.91E-08 Ib/MMBtu 5.49E-10 tpy
Benzo(k)fluoranthene 1.55E-07 Ib/MMBtu 8.59E-10 tpy
Benzo(a)pyrene 1.88E-07 Ib/MMBtu 1.04E-09 tpy
Benzo(g,h,i)perylene 4.89E-07 Ib/MMBtu 2.71E-09 tpy
Chrysene 3.53E-07 Ib/MMBtu 1.96E-09 tpy
Dibenz(a,h)anthracene 5.83E-07 Ib/MMBtu 3.23E-09 tpy
Fluoranthene 7.61E-06 Ib/MMBtu 4.22E-08 tpy
Fluorene 2.92E-05 Ib/MMBtu 1.62E-07 tpy
Ideno(1,2,3-cd)pyrene 3.75E-07 Ib/MMBtu 2.08E-09 tpy
91-20-3 Naphthalene 8.48E-05 Ib/MMBtu 4.70E-07 tpy
Phenanthrene 2.94E-05 Ib/MMBtu 1.63E-07 tpy
Pyrene 4.78E-06 Ib/MMBtu 2.65E-08 tpy
CY2021 Actual HAP Emissions: 2.15E-05 tpy
Notes:
' Total fuel use based on actual operation as noted below:
EU ID 13 Firewater Pump Engine 264 hp
6.0 hr/yr
Potential Heat Input: 11 MMBtu/yr
Total CY2021 Heat Input: 11 MMBtulyr
Engines heat rate: 7,000 Btu/hp-hr

2 Reference: AP-42, Table 3.3-2.
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Table 1. FY2023 Assessable Emissions Summary

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Assessable Emissions - Tons Per Year

Description

NOy

cO

PM,,

SO,

VOC

HAPs

Total

Assessable PTE

5,337

118

479

4,302

10,240

From Condition 53 and Table C of the SOB for AQ0110TVP04 Rev 1

Regulated Air Pollutant Emissions (tons per year) !

Potential to Emit

NOy co PM,,
Significant 955.4 11.5 247
Insignificant 0 0 0

Total Emissions

25

Use Assessable PT

Assessable Emission Subtotals 955 12 25 4 231 0
Fees Apply to Pollutant? 2 Yes Yes Yes No Yes No
2021 Actual Emissions 1,222
Fee Estimate * $52,498

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

% Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.

® A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

* Actual emissions are not provided for VOC or HAPs because potential emissions are less than 10 tpy each. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.

FY2023 Assessable Emissions
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Table 2a. FY2023 Significant Emissions Unit Summary
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Maximum CY2021 Actual CY2021 Actual
ID Description Make/Model Type Capacity Operation Fuel Consumption
Simple Cycle Gas uLs 150 galiyr
1 Turbine GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 169.0 hr/yr 801 gallyr
No. 2 Diesel 371,324 gallyr
Simple Cycle Gas uLs 7,115 galiyr
2 Turbine GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 2,815.0 hriyr 287,123 gallyr
No. 2 Diesel 7,434,443 gallyr
! ULS 9,189 gallyr
5 Comb'”Ti‘:b(i:nyg'e Gas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 8,247.8 hrlyr 0 gallyr
Naphtha 27,185,671 gallyr
. ULS 0 galfyr
g | Combined Cycle Gas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 0 hriyr 0 galiyr
Turbine
Naphtha 0 gallyr
7 Emergeg%ﬁ:”erator Mitsubishi 0A8829 ULSD 564.6 hp' 2.5 hriyr 80 gallyr
11 Béiler Bryan Steam RV500 5.0 MMBtu/hr
P 100.8 hr/
12 Boiler Bryan Steam RV500 ropane 5.0 MMBtu/hr ryr 5,505 gallyr

" The generator has an electrical output of 400 kW. Assuming a 95% efficiency (per Section 2.7.2.1 of ADEC Modeling Review Procedures Manual) and converting from Kw to hp, the input rating is 564.6 hp.
Input Rating, hp= (Output Rating, kW) / (Efficiency, 0.95) * (Conversion, 1.341 hp/kW)
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Table 2b. FY2023 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Type/ Rating/Size CY2021 Actual CY2021 Actual
D' Description Material Operation Fuel Consumption
3 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hr/yr N/A
4 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hri/yr N/A
N/A FHR Warehouse Boiler 1 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr 6,305 gallyr
N/A FHR Warehouse Boiler 2 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr
N/A Burnham 17 A-T Boiler No. 1 ULSD 0.222 MMBtu/hr 2,100 hr/yr 3,990 gallyr

' EU IDs 3 and 4 are not currently subject to 40 CFR 60 Subpart Kb.

FY2023 Assessable Emissions
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Table 3. FY2023 Assessable Emission Calculations - Oxides of Nitrogen (NOy) Emissions

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor NOy Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Factor Operation NO, Emissions
Significant Emission Units
ULS
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2021 CEMS Average1 292.9 Ib/hr 169.0 hours 24.8 tpy
No. 2 Diesel
ULS 7,115 gallyr 0.4 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 287,123 gallyr 17.5 tpy
No. 2 Diesel 7,434,443 gallyr 452.9 tpy
ULS
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2021 CEMS Average1 111.5 Ib/hr 8,247.8 hours 459.8 tpy
Naphtha
ULS 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.24 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.031 Ib/hp-hr 2.5 hriyr 2.2E-02 tpy
1; :Z::Z: ::8 mm::x:: Propane AP-42 Table 1.5-1 13 b/10%gal 5505 galiyr 3.6E-02 tpy
Significant Emission Units - 2021 Actual Emissions - NOy 955.4 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Qil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse BOerr 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 18 Ib/1039al 6,305 gallyr 5.7E-02 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD AP-42 Table 1.3-1 18 |b/1osga| 3,990 gallyr 3.6E-02 tpy
Insignificant Emission Units - 2021 Actual Emissions - NOx 9.3E-02 tpy
2021 Actual Emissions - N0x| 955.5 tpy
Note:

" The emission factors for EU IDs 1 and 5 are an average emission rate from 2021 measured using Continuous Emissions Monitoring Systems (CEMS).

Sample Calculations:
Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/103gal) / (Conversion 1,000 gal/103gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV ULS =

HHV Naphtha=

138,443 Btu/gal
138,443 Btu/gal
133,821 Btu/gal
109,822 Btu/gal

(based on average of CY2021 fuel tests)
(based on average of CY2021 fuel tests)
(based on average of CY2021 fuel tests)
(based on average of CY2021 fuel tests)

FY2023 Assessable Emissions
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Table 4. FY2023 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - North Pole Power Plant

Emission Unit Maximum Fuel Factor CO Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Factor Operation Emissions
uLs
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2021 CEMS Average1 5.4 Ib/hr 169.0 hours 0.5 tpy
No. 2 Diesel
ULS 7,115 gallyr 1.57E-03 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 287,123 gallyr 0.07 tpy
No. 2 Diesel 7,434,443 gallyr 1.7 tpy
uLs
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2021 CEMS Average1 2.3 Ib/hr 8,247.8 hours 9.3 tpy
Naphtha
ULS 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.076 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.00668 Ib/hp-hr 2.5 hrlyr 4.7E-03 tpy
1; 22::2: ‘;’:g mmg:a;:: Propane AP-42 Table 1.5-1 7.5 Ib10°gal 5,505 gallyr 2.1E-02 tpy
Significant Emission Units - CY2021 Actual Emissions - CO 11.5 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!ler 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 5.0 1b/10%gal 6,305 galiyr 1.6E-02 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD AP-42 Table 1.3-1 5.0 Ib/10°gal 3,990 gallyr 1.0E-02 tpy
Insignificant Emission Units - CY2021 Actual Emissions - CO 2.6E-02 tpy
CY2021 Actual Emissions - CO 11.5 tpy
Note:

" The emission factors for EU IDs 1 and 5 are an average emission rate from 2021 measured using Continuous Emissions Monitoring Systems (CEMS).

Sample Calculations:
Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10%gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel = 138,443 Btu/gal
HHV No. 2 Diesel= 138,443 Btu/gal
HHV ULS = 133,821 Btu/gal

HHV Naphtha= 109,822 Btu/gal

(based on average of CY2021 fuel tests
(based on average of CY2021 fuel tests
(based on average of CY2021 fuel tests
(based on average of CY2021 fuel tests

NN
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Table 5. FY2023 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor PM,, Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Factor Operation PM,, Emissions
ULS 150 gallyr 1.20E-04 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 801 gallyr 6.65E-04 tpy
No. 2 Diesel 371,324 gallyr 0.31 tpy
uLs 7,115 gallyr 5.71E-03 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 287,123 gallyr 0.2 tpy
No. 2 Diesel 7,434,443 gallyr 6.2 tpy
ULS 9,189 gallyr 0.01 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 27,185,671 gallyr 17.9 tpy
uLs 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.0022 Ib/hp-hr 2.5 hrlyr 1.6E-03 tpy
11 Boiler 5.0 MMBtu/hr
Propane AP-42 Table 1.5-1 0.7 3 5,505 gallyr 1.9E-03
12 Boiler 5.0 MMBtu/hr P Ib/107gal galy Py
Significant Emission Units - 2021 Actual Emissions - PM,, 24.7 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Boiler 1 0.784 MMBtu/hr No. 2 Diesel AP-42 Tables 1.3-1 17 o/ 10%al 6,305 gallyr 5.4E-03 toy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr|  No. 2 Diesel and 1.3-2 ' ¢ ' '
N/A Burnham 17 A-T Boiler 0.222 MMBtuhr | No. 1 ULSD AP'4:nEat1’";f21'3'1 1.7 1b/10%gal 3,990 gallyr 3.4E-03 tpy
Insignificant Emission Units - 2021 Actual Emissions - PM;, 8.8E-03 tpy
2021 Actual Emissions - PM10| 24.7 tpy

Sample Calculations:

Turbine Emissions, tpy= (Emission factor, Io/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV ULS =

HHV Naphtha=

FY2023 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant
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138,443 Btu/gal
133,821 Btu/gal
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(based on average of CY2021 fuel tests)
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Table 6. FY2023 Assessable Emission Calculations - Sulfur Dioxide (SO,) Emissions
Golden Valley Electric Association - North Pole Power Plant

Emission Unit Maximum Fuel Factor Maximum Fuel SO, Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Sulfur Content ' Factor Operation SO, Emissions
ULS Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 150 gallyr 0.00 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.1066 wt. pct. S 0.014 Ib/gal 801 gallyr 0.01 tpy
No. 2 Diesel Mass Balance 0.3953 wt. pct. S 0.058 Ib/gal 371,324 gallyr 10.72 tpy
ULS Mass Balance 0.0015 wt. pct. S 0.000 Ib/gal 7,115 gallyr 0.00 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.1066 wt. pct. S 0.014 Ib/gal 287,123 gallyr 2.08 tpy
No. 2 Diesel Mass Balance 0.3953 wt. pct. S 0.058 Ib/gal 7,434,443 gallyr 214.53 tpy
ULsS Mass Balance 0.0015 wt. pct. S 0.000 Ib/gal 9,189 gallyr 0.00 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.1066 wt. pct. S 0.014 Ib/gal 0 gallyr 0.00 tpy
Naphtha Mass Balance 0.0020 wt. pct. S 2.3E-04 Ib/gal 27,185,671 gallyr 3.10 tpy
ULS Mass Balance 0.0015 wt. pct. S 0.000 Ib/gal 0 gallyr 0.00 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.1066 wt. pct. S 0.014 Ib/gal 0 gallyr 0.00 tpy
Naphtha Mass Balance 0.0020 wt. pct. S 2.3E-04 Ib/gal 0 gallyr 0.00 tpy
7 Emergency Generator Engine 564.6 hp ULSD Mass Balance 0.0015 wt. pct. S 2.2E-04 Ib/gal 2.5 hrlyr 0.00 tpy
i Boiler 5.0 MMBtu/hr Propane Mass Balance 7.81E-06 wt. pct. S |  6.6E-07 Ib/gal 5,505 gallyr 1.8E-06 tpy
12 Boiler 5.0 MMBtu/hr
Significant Emission Units - CY2021 Actual Emissions - SO, 230.4 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hrlyr 0 tpy
A FHR Warehouse Boiler 1 0.784 MMBtu/hr| _ No. 2 Diesel Mass Balance 0.3953 wt. pct. S | 5.38E-02 Ib/gal 6,305 gallyr 1.69E-01 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr No. 1 ULSD Mass Balance 0.0015 wt. pct. S 2.04E-04 Ib/gal 3,990 gallyr 4.1E-04 tpy
Insignificant Emission Units - CY2021 Actual Emissions - SO,| 1.7E-01 tpy
CY2021 Actual Emissions - SO, 230.6 tpy

Notes:
Sample Calculations: %% *
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Turbine Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/gal) x (Capacity, gal/hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
(Sulfur compound content, ppmv SO,) x (Conversion, 1.66E-7 Ib SO,/scf / ppm SO,) x (F-factor, 8,710 scf/MMBtu) x (Conversion, 0.0216

Boiler wi. pot. $= \\\15tb) x (Conversion, mole SO,/64 Ib SO,) x (Conversion, mole S/mole SO,) x (Conversion, 32 Ib S/ mole S)

Notes:

' Based on the average of monthly maximum fuel sulfur content values for calendar year 2021 as received from supplier sampling.

2 Fuel density assumed equal to 6.8 Ib/gal for ULS and No. 1 Diesel, 7.3 Ib/gal for No. 2 Diesel, 5.2 Ib/gal for naphtha, 4.2 Ib/gal for propane, and 6.8 Ib/gal for No. 2 Fuel Oil.
% The engine specification datasheet indicates a maximum fuel throughput of 32 gal/hr.

4 Propane fuel analysis results from 2021 indicate a fuel sulfur content less than 0.5 ppmv.
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Table 1. FY2023 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Assessable Emissions - Tons Per Year

Description NOy (of0) PM,, SO, vVOC HAPs Total
PTE - After June 9, 2021 2,115 20.9 30.4 69.2 2.59 3.0 2,238
PTE - After September 1, 2022 2,115 20.9 30.4 67.4 2.59 3.0 2,234
Assessable PTE - after June 9, 2021 2,115 20.9 30.4 69.2 0 2,236
Assessable PTE - after September 1, 2022 2,115 20.9 30.4 67.4 0 2,234

From Table C of the SOB for AQ0109TVP04

Potential to Emit

Regulated Air Pollutant Emissions (tons per year) !

NOy CcoO PM;, VOC SO,
Significant 85.6 0.5 1.2 0.1 38.2
Insignificant 0.3 0.1 0.0 0.1 0.3
Total Emissions 86 1 1 0 38
Use Assessable PTE %////////////%% %%////////////%%////////////%
Assessable Emission Subtotals 86 1 1 0 38 0
Fees Apply to Pollutant? 2 Yes No No No Yes No
CY2021 Actual Emissions 124
Fee Estimate > $5,342

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

% Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.
% A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

* Actual emissions are not provided for HAPs because potential emissions for HAPs are less than 10 tpy. Actual emissions must be less
than or equal to potential emissions, so actual emissions are also less than 10 tpy.

FY2023 Assessa ble Emissions
Golden Valley Electric Association - Zehnder Power Plant

Page 1 of 8

Appendix I11.D.7.7-1354

March 2022




Public Review Draft August 19, 2024
Table 2a. FY2023 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility
Emission Unit Fuel CY2021 Actual Maximum CY2021 Actual
ID' Description Make/Model Type Operation Capacity Fuel Consumption
Simple Cvcle Gas No. 1 ULS 6,724 gallyr
1 pTurtﬁne General Electric Frame 5 MS 5001-M No. 1 Diesel 480.6 hr/yr 268 MMBtu/hr 13,161 gallyr
No. 2 Diesel 572,148 gallyr
Simple Cvcle Gas No. 1 ULS 27,715 gallyr
2 pTurb)?ne General Electric Frame 5 MS 5001-M No. 1 Diesel 638.7 hriyr 268 MMBtu/hr 17,459 gallyr
No. 2 Diesel 758,983 gallyr
3 D'eseé Generator | .1 eral Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 2.8|hr/yr 28 MMBtu/hr
Diesel rgg::rator 1,076 galiyr
4 Engine General Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 1.5|hr/yr 28 MMBtu/hr
10 Boiler Weil McLain H-688 No. 2 Heating Oil 1,278 hriyr 1.7 MMBtu/hr 30170 qalivr
11 Boiler Weil McLain H-688 No. 2 Heating Oil 1,278 hrlyr 1.7 MMBtu/hr ’ galy

" Source: Air Quality Permit No. AQ0109TVP04
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Table 2b. FY2023 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Type/ . ) CY2021 Actual
, — . Rating/Size )
ID Description Material Operation
5 Fuel Oil Storage Tank No. 2 Diesel 12,000 gallons 8,760 hrfyr
6 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hr/yr
7 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hrfyr
8 Burnham Bo!ler No. 2 Heat?ng O?I 0.44 MMBtu/hr 18,280 gallyr
9 Burnham Boiler No. 2 Heating Oil 0.44 MMBtu/hr
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr 9,557 scf
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater Waste Oil 0.28 MMBtu/hr 0 gallyr
N/A Energy Logic EL-340H Heater Waste Oll 0.275 MMBtu/hr 750 gallyr
N/A Metzger Machine Corp. Boiler No. 1 Diesel 0.12 MMBtu/hr 6,206 gallyr
N/A Energy Logic EL-200H Heater Waste QOil - Transformer 0.2 MMBtu/hr 2,500 gallyr
N/A Energy Logic EL-200H Heater Waste Oil - Transformer 0.2 MMBtu/hr 0 gallyr
N/A Energy Logic EL-350H Heater Waste QOil - Transformer 0.35 MMBtu/hr 5,100 gallyr

' Source: Renewal application for AQ0109TVP04
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Table 3. FY2023 Assessable Emission Calculations - Oxides of Nitrogen (NQ;) Emissions
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor NOy Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Factor Operation NO, Emissions
Significant Emision Units
No. 1 ULS 6,724 gallyr 0.4 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 13,161 gallyr 0.8 tpy
No. 2 Diesel 572,148 gallyr 34.9 tpy
No. 1 ULS 27,715 gallyr 1.7 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 17,459 gallyr 1.1 tpy
No. 2 Diesel 758,983 gallyr 46.2 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 3.2 Ib/MMBtu 1,076 galiyr 0.24 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtufr | No. 2 Healing Ol AP-42 Table 1.3-1 20 Ib/10°gal 30,170 galiyr 0.30 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emision Units - 2021 Actual Emissions - NO¢ 85.6 tpy
Insignificant Emision Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo!ler 0.443 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 18 Ib/10°gal 18,280 gallyr 0.16 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham Bo!ler -FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 100 Ib/10°scf 9,557 scf 4.78E-04 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 1b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 1b/10°gal 750 gallyr 0.01 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 18 1b/10°gal 6,206 gallyr 0.06 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 11 1b/1 03gal 2,500 gallyr 0.01 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 11 1b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 19 1b/1 03gal 5,100 gallyr 0.05 tpy
Insignificant Emision Units - 2021 Actual Emissions - NO; 0.29 tpy
2021 Actual Emissions - NOy| 85.9 tpy
Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)
HHV No. 1 and 2 Diesel = 138,443 Btu/gal (based on average of CY2021 fuel tests;
FY2023 Assessable Emissions
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Table 4. FY2023 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor CO Emission CY2021 Actual CY2021 Actual
ID Description Capacity Type Reference Factor Operation CO Emissions
No. 1 ULS 6,724 gallyr 1.5E-03 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 13,161 gallyr 3.0E-03 tpy
No. 2 Diesel 572,148 gallyr 1.3E-01 tpy
No. 1 ULS 27,715 gallyr 6.3E-03 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 17,459 gallyr 4.0E-03 tpy
No. 2 Diesel 758,983 gallyr 1.7E-01 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.85 Ib/MMBtu 1,076 galiyr 6.3E-02 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr | No. 2 Heating Oil AP-42 Table 1.3-1 5 Ib/10%gal 30,170 galiyr 7.5E-02 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - CY2021 Actual Emissions - CO 0.46 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo!ler 0.443 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 5 1b/10%al 18,280 galiyr 0.05 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham Bo!ler - FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 84 Ib/10°scf 9,557 scf 4.01E-04 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 750 gallyr 1.9E-03 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 5 Ib/10%gal 6,206 gallyr 0.02 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 1.7 Ib/10°gal 2,500 gallyr 2.1E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 1.7 Ib/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-2 5.0 Ib/10%gal 5,100 gallyr 0.01 tpy
Insignificant Emission Units - CY2021 Actual Emissions - CO 0.08 tpy
CY2021 Actual Emissions - CO| 0.54 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10%scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel =

FY2023 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant

138,443 Btu/gal

Page 5 of 8

(based on average of CY2021 fuel tests)

Appendix II1.D.7.7-1358

March 2022




Public Review Draft

Table 5. FY2023 Assessable Emissions Calculations - Volatile Organic Compound (VOC) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor VOC Emission CY2021 Actual CY2021 Actual
1D Description Capacity Type Reference Factor Operation VOC Emissions
No. 1 ULS 6,724 gallyr 1.9E-04 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 13,161 gallyr 3.7E-04 tpy
No. 2 Diesel 572,148 gallyr 0.02 tpy
No. 1 ULS 27,715 gallyr 7.9E-04 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 17,459 gallyr 5.0E-04 tpy
No. 2 Diesel 758,983 gallyr 0.02 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.08 Ib/MMBtu 1,076 galiyr 6.1E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr | No. 2 Heating O AP-42 Table 1.3-3 0.34 Ib/10°gal 30,170 galiyr 5.1E-03 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - CY2021 Actual Emissions - VOC| 0.05 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hr/yr <0.01 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hr/yr <0.01 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hr/yr <0.01 tpy
8 Burnham BoHIer 0.443 MMBtu/hr No. 2 Heat!ng Ofl AP-42 Table 1.3-3 0.7 Ib/10°gal 18,280 gallyr 6.5E-03 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham BoHIer— FE Bu?ldfng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 7.6 Ib/10%scf 9,557 scf 3.6E-05 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-3 1 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-3 1 Ib/10%gal 750 gallyr 3.8E-04 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-3 0.713 1b/10°gal 6,206 gallyr 2.2E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 11b/1 03gal 2,500 gallyr 1.3E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 1 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-3 11b/1 03gal 5,100 gallyr 2.6E-03 tpy
Insignificant Emission Units - CY2021 Actual Emissions - VOC 0.01 tpy
CY2021 Actual Emissions - VOC| 0.06 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, Io/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu)

Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel =

FY2023 Assessable Emissions

Golden Valley Electric Association - Zehnder Power Plant

138,443 Btu/gal

Page 6 of 8
Appendix I11.D.7.7-1359

(based on average of CY2021 fuel tests)

x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)

March 2022




Public Review Draft August 19, 2024

Table 6. FY2023 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions
Golden Valley Electric Association - Zehnder Facility

Emission Unit Maximum Fuel Factor PM,, Emission CY2021 Actual CY2021 Actual
1D Description Capacity Type Reference Factor Operation PM,, Emissions
No. 1 ULS 6,724 gallyr 5.6E-03 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 13,161 gallyr 1.1E-02 tpy
No. 2 Diesel 572,148 gallyr 4.8E-01 tpy
No. 1 ULS 27,715 gallyr 0.02 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 17,459 gallyr 0.01 tpy
No. 2 Diesel 758,983 gallyr 0.63 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 Diesel AP-42 Table 3.4-2 0.0573 Ib/MMBtu 1,076 galiyr 4.3E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr No. 1 ULSD AP-42 Tables 1.3-2 &
2.38 X 30,170 gallyr 3.6E-02 t
11 Boiler 1.7 MMBtuhr | No. 2 Heating Oil 1.3-7 Ibr10°gal gay i
Significant Emission Units - 2021 Actual Emissions - PM,, 1.20 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil AP-42 Tables 1.3-1 & 3
9 Burnham Boiler 0.443 MMBtu/hr | No. 2 Heating Oil 1.3-2 1.7 1b/10°gal 18,280 gallyr 0.02 tpy
N/A Burnham Bo!ler -FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 5.5 Ib/10°scf 9,557 scf 2.6E-05 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-1 12 |b/103ga| ! 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-1 12 Ib/10%gal ! 750 gallyr 4.5E-03 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 T?%'ezs 1318 1.7 1b/10%gal 6,206 gallyr 5.3E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-1 N/A 2,500 gallyr 0 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Qil - Transformer | AP-42 Table 1.11-1 N/A 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-1 0.1 |b/103ga| 2 5,100 gallyr 1.3E-04 tpy
Insignificant Emission Units - 2021 Actual Emissions - PM,, 0.03 tpy
2021 Actual Emissions - PM | 1.23 tpy

Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/1oagal) / (Conversion 1,000 gaI/103gaI) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel = 138,443 Btu/gal (based on average of CY2021 fuel tests)

' Ash Content of 0.233 percent by weight was determined through testing conducted in December 2016.
2 Ash Content of 0.001 percent by weight was determined through testing conducted in December 2016.
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Table 7. FY2023 Assessable Emission Calculations - Sulfur Dioxide (SO,) Emissions
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Factor Fuel SO, Emission CY2021 Actual CY2021 Actual
ID Description Type Reference Sulfur Content 2 Factor Operation SO, Emissions
No. 1 ULS Mass Balance 0.00072 wt. pct. S 0.000 Ib/gal 6,724 gallyr 0.00 tpy
1 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.10742 wt. pct. S 0.015 Ib/gal 13,161 gallyr 0.10 tpy
No. 2 Diesel Mass Balance 0.39675 wt. pct. S 0.056 Ib/gal 572,148 gallyr 16.12 tpy
No. 1 ULS Mass Balance 0.00072 wt. pct. S 0.000 Ib/gal 27,715 gallyr 0.00 tpy
2 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.10742 wt. pct. S 0.015 Ib/gal 17,459 gallyr 0.13 tpy
No. 2 Diesel Mass Balance 0.39675 wt. pct. S 0.056 Ib/gal 758,983 gallyr 21.38 tpy
3 Diesel Generator Engine No. 1ULSD Mass Balance 0.0015 wt. pct. S | 2.13E-04 Ib/gal 1,076 galiyr 1.1E-04 tpy
4 Diesel Generator Engine No. 1 ULSD
10 Boiler No. 2 Heating Ol Mass Balance 0.2 wt. pct. S 0.028 Ib/gal 30,170 galiyr 0.43 tpy
1 Boiler No. 2 Heating Oil
Significant Emission Units - 2021 Actual Emissions - SO, 38.2 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
7 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo!ler No. 2 Heat!ng O!I Mass Balance 0.2 wt. pet. S 0.0 Ib/gal 18,280 gallyr 0.26 tpy
9 Burnham Boiler No. 2 Heating Oil Mass Balance
N/A Burnham Boiler - FE Building Natural Gas
N/A Burnham Boiler - FE Building Natural Gas AP-42 Table 1.4-2 2,000 gr/10°sct 06 Ib/10°scf 9957 scf 2.9E-06 tpy
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 750 gallyr 6.6E-03 tpy
N/A Metzger Machine Corp. Boiler No. 1 Diesel Mass Balance 0.0007192 wt. pct. S 0.000 Ib/gal 6,206 gallyr 3.2E-04 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 2,500 gallyr 0.02 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 5,100 gallyr 0 tpy
Insignificant Emission Units - 2021 Actual Emissions - SO, 0.33 tpy
2021 Actual Emissions - SO, 38.5 tpy
Sample Calculations: 3
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gall/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10%scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)
Notes:
' Based on the weighted average of monthly maximum fuel sulfur content values for calendar year 2021 as received from supplier sampling.
2 For waste oil and waste transformer oil, fuel sulfur content was determined by testing conducted in December 2016.
® Diesel fuel density is equal 6.8 Ib/gal for No. 1 Diesel and 7.1 Ib/gal for No. 2 Diesel per plant report.
FY2023 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant Page 8 of 8 March 2022
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Golden Valley Electric Association
FY2023 Assessable Emission Estimates

Delta Power Plant — Permit No. AQO880TVP03
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Table 1. FY2023 Assessable Emissions Summary
Golden Valley Electric Association - Delta Power Plant

Assessable Emissions - Tons Per Year
Description NOy (o]0) PM,, SO, vVOoC HAPs Total

Assessable PTE 249 - 72 - - 321
From Condition 27 and Table D of the Statement of Basis for AQ0880TVPO03.

Regulated Air Pollutant Emissions (tons per year) '

Potential to Emit

Significant
Insignificant

Total Emissions

Use Assessable PTE 2|
Assessable Emission Subtotals 0 0 0 0 0 0

Fees Apply to Pollutant? ® No No No No No No
Total Assessable Emissions 0

Fee Estimate * $0

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

2 Actual emissions are provided for NOy and SO, only, because potential emissions for all other pollutants are less than 10 tpy each. Actual
emissions must be less than or equal to potential emissions, so actual emissions are also less than 10 tpy.

® Fees paid on each pollutant emitted in quantities greater than 10 tpy per 18 AAC 50.410.

* A fee rate of $42.95 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2023 Assessa ble Emissions X
Golden Valley Electric Association - Delta Power Plant Appendﬁagﬂhﬂﬂ.7- 1364 March 2022
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Table 2a. FY2023 Significant Emissions Unit Summary
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel CY2021 Actual Nominal CY2021 Actual
ID Description Make/Model Type Operation Capacity Fuel Consumption
Gas Turbine John Brown Ltd. Frame 5P Fuel Oil 6.3 hrlyr 23.1 MW 7,805 gallyr
2 Black Start Engine Delta Detroit Fuel Oil 0.02 hriyr 500 bhp 0 gallyr
3 Furnace Thermo Pride Fuel Oil 2,152 hr/yr1 0.4 MMBtu/hr 6,472 gallyr
1. Estimated as follows:
Operation (hr/yr) = (Fuel Consumption, gal/yr) x (Fuel Heating value, 0.133021 MMBtu/gal) / (Capacity, 0.4 MMBtu/hr)
FY2023 Assessable Emissions .
Golden Valley Electric Association - Delta Power Plant AppendlxaLIhD577- 1365 March 2022
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Table 2b. FY2023 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Type/ . . CY2021 Actual
— . Rating/Size .
ID Description Material Operation
Tank Fuel Oil Storage Tank Fuel Qil 50,000 gallons 8,760 hr/yr

FY2023 Assessable Emissions

Golden Valley Electric Association - Delta Power Plant

AppendpeddkD 5.7-1366
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Table 3. FY2023 Assessable Emissions Calculations - Oxides of Nitrogen (NOyx) Emissions
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Factor NOy Emission Actual CY2021 Actual
ID Description Rating/Capacity Type Reference Factor Operation NOy Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AQO0880TVP03 Condition 10.2 0.70 Ib/MMBtu 7,805 gallyr 0.36 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.031 Ib/hp-hr 0.02 hr/yr " 1.3E-04 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Table 1.3-1 18 Ib/kgal 6,472 gallyr 0.06 tpy
Significant Emission Units - Total Assessable Emissions - NOy 0.42 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil N/A NA 8,760 hr/yr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - NOy 0 tpy
Total Assessable Emissions - NOy 0.42 tpy
Notes:

! Operating hours were determined based on two starts during calendar year 2021 lasting an estimated duration of 5 minutes each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO3, Condition 10.2

Example Calculations:

Turbine emissions (tpy) = (Maximum fuel consumption, gal/yr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) / (2,000 Ib/ton)

Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Furnace emissions (tpy) = (Emission factor, Ib/kgal) / (Conversion, 1,000 gal/kgal) x (Operation, gal/yr) / (2,000 Ib/ton)

FY2023 Assessable Emissions
Golden Valley Electric Association - Delta Power Plant
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Table 4. FY2023 Assessable Emission Calculations - Sulfur Dioxide (SC;) Emissions

Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Maximum Fuel Factor SO, Emission Actual CY2021 Actual
ID Description Rating/Capacity Type Sulfur Content Reference Factor Operation SO, Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 7,805 gallyr 7.8E-04 tpy
2 Black Start Engine 0 gal/hr Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 0.02 hrlyr 7.3E-10 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil 0.0015 wt. pct. S Mass Balance 2° 0.0002 Ib/gal 6,472 gallyr 6.5E-04 tpy
Significant Emission Units - Total Assessable Emissions - SQ,| 1.4E-03 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil NA N/A NA 8,760 hriyr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - SO, 0 tpy
Total Assessable Emissions - SO;| 1.4E-03 tpy
Notes:

1 The emission units fired ULSD in 2021.

2 Mass balance:

Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol

Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
3 Afuel density of 6.7 Ib/gal is assumed based on an API gravity of 43.3 from the February 2006 source test.

FY2023 Assessable Emissions

Golden Valley Electric Association - Delta Power Plant

Turbine and Furnace emissions (tpy) = (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Emission factor, Ib/gal) x (Capacity, gal/hr)

AppendixJIER.7.7-1368
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GVEA

&Ldeﬁ%ﬁlfetntﬂssoma&on

PO Box 71249, Falrbanks, AK 99707-1249 » (907) 452-1151 * www.gvea.com

Your Touchstome Energy” Cooperative _‘_!_-}
CEf'l'I(|eJ M Q\\

March 29, 2023 Email-Submittal-

(hedura tecepd P\eo‘ues*eé
Alaska Department of Environmental Conservation 701% 1130 oool bSHY 1Bk
Air Permits Program
ATTN: Assessable Emissions Estimate
410 Willoughby Avenue, Suite 303
PO Box 111800
Juneau, AK 99811-1800

Subject: Golden Valley Electric Association
FY2024 Assessable Emission Estimates

Dear Compliance Technician,

Enclosed please find the FY2024 Assessable Emission Estimates for the following Golden
Valley Electric Association (GVEA) facilities.

Facility Air Quality €CY2022 Actual Fee Estimate
Permit No. Emissions {Tons)
Healy Power Plant AQO0173TVPO3 1,513 $127.512
North Pole Power Plant AQO110TVPO4, 1,003 $84,504
Rev. 1
Zehnder Facility AQO0109TVP04 98 $ 8,266
Delta AQO0880TVPO3 1.65 $139

Assessable emission estimates for all facilities are based on actual emissions from
calendar year 2022.

If you have any questions or would like any additional information, please contact me by
phone at 907-458-4557 or by email at nmknight@avea.com. The certification from
Christopher Forrest, Director of Power Supply follows.

Sincerely,

Naomi Morton Knight, P.E.
Environmental Officer

Appendix 111.D.7.7-1370
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March 29, 2023
ADEC - FY2024 Assessable Emissions
Page 2

Certification
Based on information and belief formed after reasonable inquiry, | certify that the

statements and information in and attached to this document are true, accurate and
complete.

fpdty D

Christopher Forrest
Director of Power Supply

Enclosures

Appendix II11.D.7.7-1371
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Golden Valley Electric Association
FY2024 Assessable Emission Estimates

Healy Power Plant — Permit No. AQ0173TVP03
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Table 1. FY2024 Assessable Emissions Summary
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Regulated Air Pollutant Emissions (tons per year) o

NOy CO PM,,° VOC SO, HAP
Significant 300.8 835.0 22.2 9.2 344.9
Insignificant 0.0 0.0 0.7 0.0 0.0
Total Emissions 301 835 23 9 345
CY2022 Actual Emissions 1,513
Fee Estimate ® $127,512
Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

2 Assessable emission fees for GHGs have not been established under 18 AAC 50.

3 PM, s emissions are a subset of PM,, emissions and are excluded from the assessable emissions total to

avoid a double payment.
4 HAP emissions are a subset of either VOC emissions or PM emissions and are excluded from the

assessable emissions total to avoid a double payment.
> A fee rate of $84.29 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2024 Assessable Emissions

Golden Valley Electric Association - Healy Power Plant
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Table 2a. FY2024 Significant Emissions Unit Summary
Golden Valley Electric Association - Healy Power Plant
Emissions Unit Fuel / Material CY2022 Actual
ID Name Description Rating Type Operation *
. . Coal/ULSD 8,102 hours
1 Unit No. 1 Foster-Wheeler Boiler (w/ SNCR) 327 MMBtu/hr ULSD 249.930 gallons
. . . Coal/lULSD 6,626 hours
2 Unit No. 2 TRW Integrated Entrained Combustion System (w SCR) 658 MMBtu/hr ULSD 700.600 gallons
3 Auxiliary Boiler No. 1 Cleaver Brooks CB 189-300 12.554 MMBtu/hr ULSD 8,111 gallons
4 Auxiliary Boiler No. 2 Cleaver Brooks CB 100-800 23.0 MMBtu/hr ULSD 64,040 gallons
5 | Diesel Generator Engine No. 1 Electro-Motive Diesel EMD 20-645-E4 2.75 MW ULSD 0 gallons
2 grizzlies, 1 primary Stamler crusher, 2 belt feeders, 2 secondary Flextooth-
6 Crusher System Dresser crushers, 2 hoppers, and the No. 1 conveyor belt (tail-end), all 12,000 cfm Coal 2,754 hours 2
commonly vented to Dust Collector No. 1 (baghouse/exhaust fan).
7 Limestone Storage Silo Limestone Storage Silo with Baghouse 800 cfm Lime 0 hours
8 Flyash Storage Silo Flyash Storage Silo with Baghouse 5,000 cfm Flyash 7,787 hours
9 Sodium Blcg;t;?::qte Handling Mill, Sodium Bicarbonate Silo, and Baghouse 440 cfm Sodium Bicarbonate 3,086 hours
No. 1 conveyor belt (head-end), No. 2 2a conveyor belt, No. 2b conveyor belt,
one bucket elevator, No. 3 conveyor belt, No. 4 conveyor belt, two 600 ton EU
. ID 2 coal storage silos, two EU ID 1 bunkers, all commonly vented to Dust 2
10 Coal Handling System Collector No. 2 (baghouse/exhaust fan). Note: When EU ID 2 is not 20,000 cfm Coal 2,321 hours
operational, dust is collected at the EU ID 1 transfer points via a Dust Collector
No. 3 (baghouse/exhaust fan).
11 Haul Road Haul Road (located on GVEA propecr;)z/i)I fF;ic;;'n Usibelli Coal Mine property line to 0.25 miles Fugitive Dust 8,760 hours
12 Coal Storage Pile Open Coal Storage Pile 15 day supply Coal 8,760 hours
13 Firewater Pump Engine Caterpillar 3406B 264 hp ULSD 6 hours
Notes:
! Hours are based on CY2022 operation in accordance with condition 112 Permit No. AQ0173TVP03.
2 Emissions units do not operate continuously.
FY2024 Assessable Emissions March 2023

Golden Valley Electric Association - Healy Power Plant
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Table 2b. FY2024 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emiss_ions Unit Fuel / Material CY2022 Actual Rating

ID Description Make/Model Type Operation
N/A Lime Storage Silo No. 1 N/A Lime 1 1,800 acfm

- . . 6,580 hours
N/A Lime Storage Silo No. 2 N/A Lime 1,800 acfm
N/A Ash Handling N/A Ash 8,760 hours Not Applicable
N/A Miscellaneous Roads Not Applicable Not Applicable 8,760 hours Not Applicable
N/A AST Diesel Tanks (2) N/A Diesel 8,760 hours 25,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 2,000 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 300 gallons
N/A AST Diesel Tank N/A Diesel 8,760 hours 425 gallons
N/A Central Vac (3) Turbo Tron Coal 1,095 hours 2 900 acfm
N/A Urea Storage Silo A/B Bin Vent Filter N/A Urea 148 hours 3 1,500 acfm
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter N/A Urea 185 hours * 400 acfm
N/A Sodium Bicarbonate Unloading Portable Baghouse N/A Sodium Bicarbonate 0 hours ° 850 scfm

Note:

! This emissions unit is associated with EU ID 2.
? Estimated operation of 1,095 hours is assumed with each of the three units operating one hour per day.

® The estimated maximum annual use is 160 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.

Estimated CY2022 Hours = (160 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2022) / (8,760 potential hours)

*The estimated maximum annual use is 200 hr/yr. This emissions unit is associated with the EU ID 1 SNCR system and the EU ID 2 SCR system.
Estimated CY2022 Hours = (200 hr/yr) x (maximum actual hours for EU IDs 1 or 2 during CY2022) / (8,760 potential hours)

® This emissions unit is associated with EU ID 1.

FY2024 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant Page 3
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Table 3. FY2024 Assessable Emissions Calculations - Oxides of Nitrogen (NOX) Emissions
Golden Valley Electric Association - Healy Power Plant
Emissions Unit Fuel Factor NOy Emission CY2022 Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation NOyx Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/lULSD CY2022 CEMS Data (with SNCR) 51.9 Ib/hr 8,102 hours 210.3 tpy
2 Unit No. 2 658 MMBtu/hr Coal/lULSD CY2022 CEMS Data (with SCR) 27.1 Ib/hr 6,626 hours 89.8 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42 Table 1.3-1 20 Ib/10° gal 8,111 gallons 0.1 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42 Table 1.3-1 20 Ib/10° gal 64,040 gallons 0.6 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-1 3.2 Ib/MMBtu 0 gallons 0 tpy
6 Crusher System 12,000 cfm Coal N/A N/A 2,754 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,787 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 3,086 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,321 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.031 Ib/hp-hr 6 hours 0.02 tpy
Significant Emissions Units Emissions - CY2022 Actual Emissions - NOX 300.8 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.580 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A '
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 148 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 185 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 0 hours 0 tpy
Insignificant Emissions Units Emissions - CY2022 Actual Emissions - NOX 0 tpy
CY2022 Actual Emissions - NOX|[  300.8 tpy
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/lO3 gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2024 Assessable Emissions March 2023

Golden Valley Electric Association - Healy Power Plant
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Table 4. FY2024 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor CO Emission CY2022 Actual CY2022 Actual
D | Description | Rating/Capacity Type Reference Factor Operation CO Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/lULSD CY2022 CEMS Data 203.7 Ib/hr 8,102 hours 825.2 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2022 CEMS Data 2.9 Ib/hr 6,626 hours 9.6 tpy
3 Aucxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-1 5 |b/10° gal 8,111 gallons 0.02 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-1 5 Ib/10° gal 64,040 gallons 0.2 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.85 Ib/MMBtu 0 gallons 0 tpy
6 Crusher System 12,000 cfm Coal N/A N/A 2,754 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,787 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 3,086 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,321 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 0.00668 Ib/hp-hr 6 hours 0.005 tpy
Significant Emissions Units Emissions - CY2022 Actual Emissions - CO 835.0 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.580 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A '
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 148 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 185 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 0 hours 0 tpy
Insignificant Emissions Units Emissions - CY2022 Actual Emissions - CO 0 tpy
CY2022 Actual Emissions - CO[  835.0 tpy
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/lO3 gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2024 Assessable Emissions March 2023

Golden Valley Electric Association - Healy Power Plant
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Table 5. FY2024 Assessable Emissions Calculations - Particulate Matter (PM) Emissions (Filterable and Condensable)
Golden Valley Electric Association - Healy Power Plant
Emissions Unit Fuel Factor PM Emission CY2022 Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation PM Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/lULSD CY2022 CEMS Data 1.3 Ib/hr 8,102 hours 5.3 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2022 CEMS Data 1.5 Ib/hr 6,626 hours 5.0 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-6 2.3 Ib/10%gal 8,111 gallons 0.009 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Tables 1.3-2 and 1.3-6 2.3 Ib/10%gal 64,040 gallons 0.07 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42 Table 3.4-2 0.0573 Ib/MMBtu 0 gallons 0 tpy
6 Crusher System 12,000 cfm Coal Permit AQ0173TVP03, Table B 2.05 Ib/hr 2,754 hours 2.8 tpy
7 Limestone Storage Silo 800 cfm Lime Permit AQ0173TVP03, Table B 0.14 Ib/hr 0 hours 0.0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash Permit AQ0173TVPO03, Table B 0.86 Ib/hr 7,787 hours 3.3 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate Design Specifications 0.02 gr/dscf 3,086 hours 0.1 tpy
10 Coal Handling System 20,000 cfm Coal Permit AQ0173TVPO03, Table B 3.43 Ib/hr 2,321 hours 4.0 tpy
11 Haul Road 0.25 miles Fugitive Dust See Table 5a 8,760 hours 0.9 tpy
12 Coal Storage Pile 15 day supply Coal See Table 5b 8,760 hours 0.7 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 | 0.0022 Ib/hp-hr 6 hours 0.002 tpy
Significant Emissions Units Emissions - CY2022 Actual Emissions - PM 22.2 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime Design Specifications 0.005 gr/dcf 6.580 hours 0.3 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime Design Specifications 0.005 gr/dcf ' '
N/A Ash Handling Not Applicable Ash See Table 5¢ 8,760 hours 0.05 tpy
N/A Miscellaneous Roads Not Applicable Not Applicable See Table 5d 8,760 hours 0.2 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal Engineering Estimate 0.05 gr/dcf 1,095 hours 0.2 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea Engineering Estimate 0.005 gr/dcf 148 hours 0.005 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea Engineering Estimate 0.005 gr/dcf 185 hours 0.002 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate Vendor Data 0.02 gr/acf 0 hours 0 tpy
Insignificant Emissions Units Emissions - CY2022 Actual Emissions - PM 0.68 tpy
CY2022 Actual PM Emissions| 22.9 tpy
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Rating, MMBtu/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gal/10® gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, gr/dcf) x (Rating, cfm) x (Conversion, 60 min/hr) x (Operation, hr/yr) / (Conversion, 7,000 gr/Ib) / (Conversion, 2,000 Ib/ton)
FY2024 Assessable Emissions March 2023
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Table 5a. FY2024 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit . CY2022 Actual CY2022 Actual PM
— Factor Reference Emission Factor . .
ID Description Operation Emissions
11 Coal Haul - Unpaved Portion AP-42, Section 13.2.2 1.32 |p/VMT ! 1,385 yMT ! 0.9 tpy
CY2022 Actual PM Emissions 0.9 tpy

Notes:

! Coal Haul Road
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation la:

1b 548 (W
£ (7ar) = () (3)
VMT 12 3 PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 193.75 tons, estimate - average of full (262.5 ton) and empty (125 ton) truck
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 453 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.81 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

E _& (355 — P)
st 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT
E = emission factor from Equation 1la
P = number of days in a year with at least 0.01 inches of precipitation
PM
E (controlled) = 1.32 Ib/VMT

FY2024 Assessable Emissions March 2023
Golden Valley Electric Association - Healy Power Plant Page 7
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Table 5a. FY2024 Assessable Emissions Calculations - Haul Road Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Coal Throughput

Capacity Mﬁ;ﬂ) * Gperatian( hr )
T yvear
Throughput = MM EBiu
Coal Heat Value —)
ton
EU ID 1 CY2022 actual coal throughput 153,568 tons
EU ID 2 CY2022 actual coal throughput 227,339 tons
Total CY2022 actual coal throughput 380,907 tons

Vehicle Miles Traveled (VMT)

Throughput (tons) X Roundtrip Distance Tg;ies)
VMT = tons =
Haul Truck Capacity (r:r"ip )
Haul truck capacity 138 tons, estimate
Unpaved distance from coal pile to paved road (round trip) 0.50 miles/trip
Unpaved road VMT = 1,385.12 miles

FY2024 Assessable Emissions
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Table 5b. FY2024 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Emissions Unit . ) .
— Factor Reference Emission Factor CY2022 Actual Operation |CY2022 Actual PM Emissions
ID Description

Truck Drop Onto Stockpile AP-42, Section 13.2.4 1.20E-04 |b/ton * 380,907 tpy * 0.02 tpy
12 Front End Loader Drop Into Grizzly AP-42, Section 13.2.4 1.20E-04 Ib/ton * 380,907 tpy ! 0.02 tpy
Front End Loader Movement - Coal Pile to Grizzly AP-42, Section 13.2.2 0.93 Ib/VMT ? 1,385 VMT ? 0.6 tpy
Stockpile Wind Erosion AP-42, Section 13.2.5 0 g/mZyr?® 10,150 m??® 0 tpy
CY2022 Actual PM Emissions 0.7 tpy

Notes:

! Truck Drop onto Stockpile and Front End Loader Drop to Grizzly
Drop Operation Emission Factor:
AP-42, Section 13.2.4

. (E) _ i % 0.0032: (g)m
ton My ™
(7)

k

U = mean wind speed
M = coal moisture content

PM
0.35

17.67 miles/hr
31.80 percent

E= 1.20E-04 Ib/ton

AP-42, Section 13.2.4

Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation

with higher winds than seen at the Healy Power Plant

Weighted average from EU ID 1 and 2 CY2022 coal proximate analyses

Annual Stockpile Throughput:

Capacity (w

) ® Operation (}

ear)

Throughput =
Coal Heat Value

EU ID 1 CY2022 actual coal throughput
EU ID 2 CY2022 actual coal throughput

MMBM)

ton

153,568 tons
227,339 tons

Total CY2022 actual coal throughput

380,907 tons

% Front End Loader Movement
Coal moved per trip:

_(Ib ft?
Coal Density (fta) » 27 (}-‘da

) x Bucket Size(yd?)

Coal (tons) = 5

2000 (m
Size of load bucket
Density of coal
Coal moved per trip

)

11 yd®
52.63 Ib/ft®
7.815555 tons

FY2024 Assessable Emissions
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Table 5b. FY2024 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Emission Factor

AP-42, Section 13.2.2, Equation 1a:

1b 542 (WY
2 (7ar) =< () (3)
VMT 12 3 PM
k 1.5 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 8.4 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 33.2 tons, estimate
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 3.21 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.28 lb/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

g 365 — P)
s 365
Eex = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT
E = emission factor from Equation 1a
P = number of days in a year with at least 0.01 inches of precipitation

___PM
E (controlled) = 0.93 lb/VMT

Vehicle Miles Traveled (VMT)

Throughput (tons) X Roundtrip Distance (7.':;593)
VMT = tons £
Haul Truck Capacity (r:r";','p :]
Total Actual Coal Throughput 380,907 tons
Coal moved per trip 7.815555 tons
Approximate distance from coal pile to grizzly (round trip) 150 feet
VMT = vehicles miles traveled per year 1,385
FY2024 Assessable Emissions March 2023
Golden Valley Electric Association - Healy Power Plant Page 10
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Table 5b. FY2024 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

® Stockpile Wind Erosion
Coal Pile Surface Area
Surface area of active face = 10,150 m’ Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)
Emission factor for wind-generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF

N
EF ( g ): kz P,
m‘}-‘:r' =

where

k = particle size multiplier (AP-42 Section 13.2.5.3)
N = number of disturbances per year
P, = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m2

AP-42 Section 13.2.5, Equation (3)
Erosion potential function for a dry exposed surface, P

P =53 u*—u)?+25(u—u)

P=0foru® =u;

where u* = friction velocity (m/s)
u, = threshold friction velocity (m/s)

AP-42 Section 13.2.5, Equation (1)

Friction velocity, u*
0.4 x ulz)
L J—

B 1n(Z£D:1

where u* = friction velocity (cm/s)
u(z) = wind speed at height z above test surface (cm/s)
z = height above test surface (cm)
Z, = roughness height, cm

u when z = z,

Data:
u(z) Use maximum wind gust speed recorded at McKinley Airport ASOS for each month in CY2021 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated
30 average disturbances/month

FY2024 Assessable Emissions
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Table 5b. FY2024 Assessable Emissions Calculations - Coal Storage Pile Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Uncrusted Coal Pile ° Ground Coal
(Table 13.2.5-2) (Table 13.2.5-2)
Average Wind Speed | Roughness Tg:ist:)?:d Calculated Erosion | Roughness Tguecst:)?uld SRR e Emission
Month-Year (u(10)) ® Wind Direction Height Velocity antlon poter_1t|al Height Velocity Frlqtlon function PxN K Factor,
(z0) w Velocity (u*) function, (zo) ) Velocity (u*) P ' EF
mph m/s deg cm m/s m/s P cm m/s m/s g/m*-yr
Jan-22 2.9 1.3 200 0.3 1.12 0.06 0 0.01 0.55 0.05 0 0
Feb-22 4.9 2.2 297 0.3 1.12 0.11 0 0.01 0.55 0.08 0 0
Mar-22 4.9 2.2 200 0.3 1.12 0.11 0 0.01 0.55 0.08 0 0
Apr-22 4.3 1.9 360 0.3 1.12 0.10 0 0.01 0.55 0.07 0 0
May-22 3.6 1.6 150 0.3 1.12 0.08 0 0.01 0.55 0.06 0 0
Jun-22 4.3 1.9 15 0.3 1.12 0.10 0 0.01 0.55 0.07 0 0
Jul-22 3.4 15 265 0.3 1.12 0.08 0 0.01 0.55 0.05 0 0
Aug-22 2.8 1.3 360 0.3 1.12 0.06 0 0.01 0.55 0.04 0 0
Sep-22 3.8 1.7 180 0.3 1.12 0.08 0 0.01 0.55 0.06 0 0
Oct-22 4.2 1.9 360 0.3 1.12 0.09 0 0.01 0.55 0.06 0 0
Nov-22 3.6 1.6 10 0.3 1.12 0.08 0 0.01 0.55 0.06 0 0
Dec-22 2.9 1.3 20 0.3 1.12 0.06 0 0.01 0.55 0.05 0 0
CY2022 PM;o Annual Total 0 0 0 0.5 0
% Per https://mesonet.agron.iastate.edu/request/download.phtmi?network=AK_ASOS for CY2022, McKinley Airport ASOS (PAIN).
® The erosion potential factor for the uncrusted coal pile is zero for all months. Therefore, wind erosion of the uncrusted coal pile is not a significant source of PM emissions.
FY2024 Assessable Emissions March 2023

Golden Valley Electric Association - Healy Power Plant Page 12

Appendix I11.D.7.7-1385



Public Review Draft August 19, 2024

Table 5¢c. FY2024 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

Emissions Unit o o _ o
— Factor Reference Emission Emission Factor CY2022 Actual Operation CY2022 Actual PM Emissions
ID Description
Front End Loader / Flyash Storage Silo Drop Into Truck AP-42, Section 13.2.4 PM 1.39E-04 |b/ton * 17,232 tons 1.2E-03 tpy
N/A Front End Loader Movement - Ash Drying Area to Truck AP-42, Section 13.2.2 PM 0.85 Ib/VMT * 106 VMT 4.5E-02 tpy
Ash Drying Area Wind Erosion AP-42, Section 13.2.5 PM 0 g/m? 4,800 m??2 0 tpy
CY2022 Actual PM Emissions 4.6E-02 tpy
Notes:
! Front End Loader / Flyash Storage Silo Drop into Truck
AP-42, Section 13.2.4
1.3
by kX 0.0032 x (%]
£ (o) -
ton (ﬂ)
2
PM
k 035
U = mean wind speed 17.67 miles/hr Per MET data recorded at GVEA's Eva Creek Wind Farm CY2019, conservative estimation with higher winds than seen at the Healy Power Plant
M = ash moisture content 17.5 percent Avg of slag, bottom ash, and fly ash from Heat and Material Balance for HCCP - March 6, 1998
E (uncontrolled) =  2.77E-04  Ib/ton
Efficiency = 50% assumption because material is wet
E (controlled) =  1.39E-04  Ib/ton
Annual stockpile throughput:

EU ID 1 CY2022 Ash Throughput 17,232 tons

EU ID 2 CY2022 Ash Throughput 24,068 tons

Total Ash Throughput 41,300 tons

2 Front End Loader Movement - Ash Pile to Truck
Ash moved per trip:

(1B Fi3 _ 5
Ash Density| 73 | X 27| 753 | % Bucket Size(yd?)

.‘da
Ash (tons) = ) 5
2000 (-}
Size of load bucket 8 yd®
Density of ash 60 lb/ft®
Ash moved per trip 6.48 tons
FY2024 Assessable Emissions March 2023
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Table 5¢c. FY2024 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

AP-42, Section 13.2.2
Ib 58 (W7
£ (ar) =+ (D) (3)
VMT (12) 3
k

s = surface material silt content (haul road)
W = mean vehicle weight

a (empirical constant)

b (empirical constant)

E (uncontrolled) =

Efficiency =

E (controlled) =

PM
15
8.4
27
0.9
0.45
2.92
60%
1.17

from AP-42, Table 13.2.2-2

percent, from AP-42, Table 13.2.2-1

tons, estimate

from AP-42, Table 13.2.2-2

from AP-42, Table 13.2.2-2

Ib/VMT

assumed control efficiency for water application
Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.

AP-42, Section 13.2.2, Equation 2:

365 — P)

E”‘f:E( 365

Eex = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation 1la

P = number of days in a year with at least 0.01 inches of precipitation

E (controlled) =

PM

0.85

Ib/VMT

Approximate distance from ash pile to truck (round trip)
VMT = vehicles miles traveled per year

150 feet
105.52

From AP-42, Section 13.2.5, Industrial Wind Erosion
Ash Pile Surface Area

Surface area of active face =

4,800 m’ Engineering estimate of projected use

AP-42 Section 13.2.5, Equation (2)

Emission factor for wind-generated particulate emissions from mixtures of erodible and nonerodible surface material subject to disturbance, EF
N

E‘F( g )_—kE P
meyr :
i=1

where

k = particle size multiplier (0.5 for particle size < 10 microns, per AP-42 Section 13.2.5.3)
N = number of disturbances per year

P; = erosion potential corresponding to the fastest mile of wind for the ith period between disturbances, g/m2

FY2024 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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AP-42 Section 13.2.5, Equation (3)
Erosion potential function for a dry exposed surface, P

P =58 (u*—ul)?+ 25 (u*— uj)

P=0foru® =u;

where

AP-42 Section 13.2.5, Equation (1)

Friction velocity, u*
0.4 = u(z)
® = T

In (z%)

u* = friction velocity (m/s)

u; = threshold friction velocity (m/s)

whenz = z,

Table 5¢c. FY2024 Assessable Emissions Calculations - Ash Handling Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

where u* = friction velocity (cm/s)

u(z) = wind speed at height z above test surface (cm/s)

z = height above test surface (cm)

Z, = roughness height, cm

Data:
u(z) Use maximum wind gust speed recorded at McKinley Airport ASOS for each month in CY2021 (see table below)
z 10 meters
N 365 disturbances/year for active face, estimated
30 average disturbances/month
Ash pile ?
(Table 13.2.5-2)
Average Wind Speed . . . Rough NEss Tlr;:i:stir:)(:d Calgul_ated Erosiqn Elr:nallifcl)crm Emission Factor
TS EET u(10)® Wind Direction Height Velocity Frlc_tlon poteptlal PxN K (uncontrolled), (controlled),
(z0) ) Velocity (u*) |  function, EF EF°
mph m/s deg cm m/s m/s P g/m°-yr g/m®-yr
Jan-22 2.9 1.3 200 0.3 1.02 0.06 0 0
Feb-22 4.9 2.2 297 0.3 1.02 0.11 0 0
Mar-22 4.9 2.2 200 0.3 1.02 0.11 0 0
Apr-22 4.3 1.9 360 0.3 1.02 0.10 0 0
May-22 3.6 1.6 150 0.3 1.02 0.08 0 0
Jun-22 4.3 1.9 015 0.3 1.02 0.10 0 0
Jul-22 3.4 1.5 265 0.3 1.02 0.08 0 0
Aug-22 2.8 1.3 360 0.3 1.02 0.06 0 0
Sep-22 3.8 1.7 180 0.3 1.02 0.08 0 0
Oct-22 4.2 1.9 360 0.3 1.02 0.09 0 0
Nov-22 3.6 1.6 010 0.3 1.02 0.08 0 0
Dec-22 2.9 1.3 020 0.3 1.02 0.06 0 0
CY2022 PM;y Annual Total 0 0 05 0 0

# No emission factor exists for ash. Overburden is considered the most representative alternative because it includes both fine (ash) and coarse (slag) particles.
® Per https://mesonet.agron.iastate.edu/request/download.phtmi?network=AK_ASOS for CY2022, McKinley Airport ASOS (PAIN).

¢ Control efficiency of 50% is assumed since material wet.

FY2024 Assessable Emissions
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Table 5d. FY2024 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit . CY2022 Actual CY2022 Actual PM
— Factor Reference Emission Factor . .
ID Description Operation Emissions
Ash Haul - Unpaved (EU ID 1) AP-42, Section 13.2.2 1.18 |b/VMT ! 127 vMT * 0.07 tpy
Ash Haul - Unpaved (EU ID 2) AP-42, Section 13.2.2 1.18 |b/VMT * 133 yMT * 7.8E-02 tpy
N/A Limestone/Lime Delivery - Paved Portion AP-42, Section 13.2.1 0.08 |b/VMT 2 28 VMT 2 1.1E-03 tpy
Limestone/Lime Delivery - Unpaved Portion AP-42, Section 13.2.2 1.07 |b/VMT 2 13 VMT 2 7.1E-03 tpy
Miscellaneous Traffic - Paved Portion AP-42, Section 13.2.1 0.001 |p/VMT 3 5,185 VMT 2 3.4E-03 tpy
CY2022 Actual PM Emissions 0.16 tpy
Notes:
! Ash Haul Road
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation la:
Ib 5@ (W
£ (7ar) = () (3)
VMT 12 3 PM
k 15 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 51 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 151.25 tons, estimate - average of full (197.5 ton) and empty (105 ton) truck
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 4.05 Ib/VMT
Efficiency = 60% assumed control efficiency for water application
E (controlled) = 1.62 Ib/VMT
FY2024 Assessable Emissions March 2023
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Table 5d. FY2024 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.2, Equation 2:

E _& (355 — P)
st 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation la
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 1.18 Ib/VMT
Ash Throughput
EU ID 1 ash disposal throughput 17,232 tons from Healy environmental report
EU ID 2 ash disposal throughput 24,068 tons from Healy environmental report

Vehicle Miles Traveled (VMT)

Throughput (tons) x Roundtrip Distance TJ;;EES:]
VMT = tons £
Haul Truck Capacity (tﬂ'p )
Haul truck capacity 92.5 tons, estimate
Unpaved distance to ash drying area (round trip) 0.68 miles/trip
Unpaved distance to EU ID 8 (round trip) 0.51 miles/trip
EU ID 1 unpaved road VMT = 127.02 miles
EU ID 2 unpaved road VMT = 133.05 miles

FY2024 Assessable Emissions
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Table 5d. FY2024 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant

2| imestone/Lime/Sodium Bicarbonate Haul Road
Paved Road Emission Factor
AP-42, Section 13.2.1, Equation 1:

E ( lb ): k(sL) 091 (102

VMT PM
k = particle size multiplier 0.0022 Ib/VMT from AP-42 Table 13.2.1-1
sL = surface material silt content (haul road) 0.6 g/m?, from AP-42, Table 13.2.1-3
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
E (uncontrolled) = 0.17 Ib/VMT
Efficiency = 50% assumed control efficiency for pavement cleaning
E (controlled) = 0.09 Ib/VMT

Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

E —5(1 P )
st 4 % 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation la
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 0.08 Ib/VMT
Unpaved Road Emission Factor
AP-42, Section 13.2.2, Equation la:
1b 548 (W
£ (7ar) =) (3)
VMT 12 3 PM
k 15 from AP-42, Table 13.2.2-2
s = surface material silt content (haul road) 5.1 percent, from AP-42, Table 13.2.2-1
W = mean vehicle weight 122.5 tons, estimate - average of full (135 ton) and empty (110 ton) loader/trailer
a (empirical constant) 0.9 from AP-42, Table 13.2.2-2
b (empirical constant) 0.45 from AP-42, Table 13.2.2-2
E (uncontrolled) = 3.69 Ib/VMT
Efficiency = 60% assumed control efficiency for water
E (controlled) = 1.47 Ib/VMT
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Table 5d. FY2024 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions

Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.

AP-42, Section 13.2.2, Equation 2:

E _& (355 — P)
st 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation la

P = number of days in a year with at least 0.01 inches of precipitation

E (controlled) =

PM

1.07 Ib/VMT

Throughput

Limestone/Lime Throughput
Sodium Bicarbonate Throughput

Vehicle Miles Traveled (VMT)

Throughput (tons) x Roundtrip Distance

VMT =

2,042 tons, CY2022 actual
463 tons, CY2022 actual

Trip)

Haul truck capacity

Paved distance (round trip)
Unpaved distance (round trip)
Paved road VMT =

Haul Truck Capacity (zi?:)

25 tons, estimate
0.28 miles/trip
0.13 miles/trip

Unpaved road VMT =

3 Miscellaneous Traffic
Paved Road Emission Factor
AP-42, Section 13.2.1, Equation 1:

lb
_ 0.91 g 102
E (V o T) k(L) 091 (W)

k = particle size multiplier

sL = surface material silt content (haul road)
W = mean vehicle weight

E (uncontrolled) =

Efficiency =

E (controlled) =

28.47 miles
13.29 miles
PM
0.0022 Ib/VMT from AP-42 Table 13.2.1-1
0.6 g/mz, from AP-42, Table 13.2.1-3
2 tons, estimate
0.0028 Ib/VMT
50% assumed control efficiency for pavement cleaning

1.41E-03 Ib/VMT

FY2024 Assessable Emissions
Golden Valley Electric Association - Healy Power Plant
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Table 5d. FY2024 Assessable Emissions Calculations - Miscellaneous Roads Particulate Matter (PM) Emissions
Golden Valley Electric Association - Healy Power Plant
Healy Alaska annually has 100 days with rainfall greater than or equal to 0.01 inches per the Western Regional Climate Center.
AP-42, Section 13.2.1, Equation 2:

E —5(1 il )
st 4 % 365

Eext = annual size-specific emission factor extrapolated for water mitigation, Ib/VMT

E = emission factor from Equation la
P = number of days in a year with at least 0.01 inches of precipitation

PM
E (controlled) = 0.001 Ib/VMT
Vehicle Miles Traveled (VMT)
Traffic volume 50 trips per day
Paved distance (round trip) 0.28 miles/trip
Paved road VMT = 5,184.66 miles
FY2024 Assessable Emissions March 2023
Golden Valley Electric Association - Healy Power Plant Page 20
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Table 6. FY2024 Assessable Emissions Calculations - Volatile Organic Compounds (VOC) Emissions
Golden Valley Electric Association - Healy Power Plant
Emissions Unit Fuel Factor VOC Emission CY2022 Actual CY2022 Actual
ID | Description Rating/Capacity Type Reference Factor Operation VOC Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/lULSD AP-42, Table 1.1-19 0.06 Ib/ton 8,102 hours 4.6 tpy !
2 Unit No. 2 658 MMBtu/hr Coal/lULSD AP-42, Table 1.1-19 0.04 Ib/ton 6,626 hours 4.5 tpy 2
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 Ib/10° gal 8,111 gallons 0.001 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD AP-42, Table 1.3-3 0.34 Ib/10° gal 64,040 gallons 0.01 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD AP-42, Table 3.4-1 0.0819 Ib/MMBtu 0 gallons 0 tpy
6 Crusher System 12,000 cfm Coal N/A N/A 2,754 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A 7,787 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A 3,086 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A 2,321 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD AP-42, Table 3.3-1 2.51E-03 Ib/hp-hr 6 hours 0.002 tpy
Significant Emissions Units Emissions - CY2022 Actual VOC Emissions 9.2 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A 6.580 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A '
N/A Ash Handling Not Applicable Ash N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A 148 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A 185 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A 0 hours 0 tpy
Insignificant Emissions Units Emissions - CY2022 Actual VOC Emissions 0 tpy
CY2022 Actual VOC Emissions| 9.2 tpy
Notes
' EU ID 1 actual coal throughput 153,568 tons
2 EU ID 2 actual coal throughput 227,339 tons
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/ton) x (Potential throughput, ton/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/10° gal) x (Fuel consumption, gal) / (Conversion, 1,000 gaI/lO3 gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/MMBtu) x (Fuel heat value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel consumption, gal) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2024 Assessable Emissions March 2023
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Table 7. FY2024 Assessable Emissions Calculations - Sulfur Dioxide (SO,) Emissions

Golden Valley Electric Association - Healy Power Plant

August 19, 2024

Emissions Unit Fuel Factor Maximum Fuel SO, Emission CY2022 Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Sulfur Content Factor Operation SO, Emissions
Significant Emissions Units
1 Unit No. 1 327 MMBtu/hr Coal/ULSD CY2022 CEMS Data N/A 68.7 Ib/hr 8,102 hours 278.4 tpy
2 Unit No. 2 658 MMBtu/hr Coal/ULSD CY2022 CEMS Data N/A 20.1 Ib/hr 6,626 hours 66.6 tpy
3 Auxiliary Boiler No. 1 12.554 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 |b/gal *? 8,111 gallons | 8.6E-04 tpy
4 Auxiliary Boiler No. 2 23.0 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 0.00021 |b/gal ** 64,040 gallons 0.007 tpy
5 Diesel Generator Engine No. 1 2.75 MW ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal *? 0 gallons 0 tpy
6 Crusher System 12,000 cfm Coal N/A N/A N/A 2,754 hours 0 tpy
7 Limestone Storage Silo 800 cfm Lime N/A N/A N/A 0 hours 0 tpy
8 Flyash Storage Silo 5,000 cfm Flyash N/A N/A N/A 7,787 hours 0 tpy
9 Sodium Bicarbonate Handling System 440 cfm Sodium Bicarbonate N/A N/A N/A 3,086 hours 0 tpy
10 Coal Handling System 20,000 cfm Coal N/A N/A N/A 2,321 hours 0 tpy
11 Haul Road 0.25 miles Fugitive Dust N/A N/A N/A 8,760 hours 0 tpy
12 Coal Storage Pile 15 day supply Coal N/A N/A N/A 8,760 hours 0 tpy
13 Firewater Pump Engine 264 hp ULSD Mass Balance 0.0015 wt. pct. S 0.00021 Ib/gal ** 6 hours 8.9E-06 tpy 3*
Significant Emissions Units Emissions - CY2022 Actual Emissions - SO, 344.9 tpy
Insignificant Emissions Units
N/A Lime Storage Silo No. 1 1,800 acfm Lime N/A N/A N/A 6.580 hours 0 tpy
N/A Lime Storage Silo No. 2 1,800 acfm Lime N/A N/A N/A '
N/A Ash Handling Not Applicable Ash N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tanks (2) 25,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 2,000 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 300 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A AST Diesel Tank 425 gallons Diesel N/A N/A N/A 8,760 hours 0 tpy
N/A Central Vac (3) 900 acfm Coal N/A N/A N/A 1,095 hours 0 tpy
N/A Urea Storage Silo A/B Bin Vent Filter 1,500 acfm Urea N/A N/A N/A 148 hours 0 tpy
N/A Urea Conveyor to Dissolver Tank Bin Vent Filter 400 acfm Urea N/A N/A N/A 185 hours 0 tpy
N/A Sodium Bicarbonate Unloading Portable Baghouse 850 scfm Sodium Bicarbonate N/A N/A N/A 0 hours 0 tpy
Insignificant Emissions Units Emissions - CY2022 Actual Emissions - SO, 0 tpy
CY2022 Actual Emissions - SO, 344.9 tpy
Notes:
! Mass balance:
For diesel units, the SO, emission factor is calculated based on the sulfur content in diesel fuel
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol; Stoichiometry: 1 mol S = 1 mol SO,
SO, Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
2 Diesel Fuel Density 7.1 Ib/gal AP 42, Table 3.4-1, footnote a
® Diesel Heating Value 133,117 Btu/gal lab analysis
* Engine Heat Rate 7,000 Btu/hp-hr AP 42, Table 3.4-1, footnote e
Sample Calculations:
Emissions (tpy) = (Emission factor, Ib/hr) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) x (Fuel consumption, gal/yr) / (Conversion, 2,000 Ib/ton)
Emissions (tpy) = (Emission factor, Ib/gal) / (Fuel heat value, Btu/gal) x (Engine heat rate, Btu/hp-hr) x (Rating, hp) x (Operation, hr/yr) / (Conversion, 2,000 Ib/ton)
FY2024 Assessable Emissions March 2023
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Table 1. FY2024 Assessable Emissions Summary

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Regulated Air Pollutant Emissions (tons per year) L
NOy co PM,, > voc SO, 4
Significant 852.4 8.7 22.3 0.77 118.1
Insignificant 0 0 0 0 0 ////////////////
Total Emissions| 853 9 22 1 118 |
Assessable Emission Subtotals 853 9 22 1 118
2022 Actual Emissions 1,003
Fee Estimate ° $84,504

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.
2 Assessable emission fees for GHGs have not been established under 18 AAC 50.
3 PM, 5 emissions are a subset of PM,, emissions and are excluded from the assessable emissions total to

avoid a double payment.

4 HAP emissions are a subset of either VOC emissions or PM emissions and are excluded from the assessable emissions

total to avoid a double payment.
® A fee rate of $84.29 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2024 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant Page 1

Appendix I11.D.7.7-1399

March 2023



Public Review Draft

Table 2a. FY2024 Significant Emissions Unit Summary
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Maximum CY2022 Actual CY2022 Actual
ID Description Make/Model Type Capacity Operation Fuel Consumption
Simple Cvcle Gas ULSD 66,576 gallyr
1 pTurbﬁne GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 169.0 hriyr 115,669 gallyr
No. 2 Diesel 305,184 gallyr
Simple Cycle Gas ULSD 1,476,484 gallyr
2 pTurb};ne GE Frame 7, Series 7001, Model BR No. 1 Diesel 672 MMBtu/hr 1,913.3 hr/yr 967,541 gallyr
No. 2 Diesel 3,384,881 gallyr
. ULSD 262,514 gallyr
5 | Combined Gycle Gas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 8,100.0 hriyr 0 gallyr
Naphtha 26,058,464 gallyr
] ULSD 0 gallyr
6 Combined Cycle Gas GE LM6000PC No. 1 Diesel 455 MMBtu/hr 0 hriyr 0 gallyr
Turbine
Naphtha 0 gallyr
7 Emergeg%f:”eramr Mitsubishi 0A8829 ULSD 564.6 hp' 1.8 hriyr 58 gallyr
11 Boiler Bryan Steam RV500 5.0 MMBtu/hr
12 Boiler Bryan Steam RV500 Propane 5.0 MMBtu/hr 134.7 hrlyr 7,354 gallyr
Notes:
" The generator has an electrical output of 400 kW. Assuming a 95% efficiency (per Section 2.7.2.1 of ADEC Modeling Review Procedures Manual) and converting from Kw to hp, the rating is 564.6 hp.
Input Rating, hp= (Output Rating, kW) / (Efficiency, 0.95) * (Conversion, 1.341 hp/kW)
FY2024 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant Page 2 March 2023
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Table 2b. FY2024 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Fuel Type/ Rating/Size CY2022 Actual CY2022 Actual
D' Description Material Operation Fuel Consumption
3 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hr/yr N/A
4 Fuel Oil Storage Tank Diesel 50,000 gallons 8,760 hriyr N/A
N/A FHR Warehouse Boiler 1 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr 6,052 gallyr
N/A FHR Warehouse Boiler 2 No. 2 Diesel 0.784 MMBtu/hr 8,760 hr/yr
N/A Burnham 17 A-T Boiler ULSD 0.222 MMBtu/hr 1,703 hr/yr 3,235 gallyr
' EU IDs 3 and 4 are not currently subject to 40 CFR 60 Subpart Kb.
FY2024 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant Page 3 March 2023
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Table 3. FY2024 Assessable Emission Calculations - Oxides of Nitrogen (NOyx) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor NOy Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation NO, Emissions 2
Significant Emission Units
ULSD
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2022 CEMS Average 307.8 Ib/hr 169.0 hours 26.0 tpy
No. 2 Diesel
ULSD 1,476,484 gallyr 86.9 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 967,541 gallyr 58.2 tpy
No. 2 Diesel 3,384,881 gallyr 203.4 tpy
ULSD
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2022 CEMS Average ' 118.0 Ib/hr 8,100.0 hours 477.9 tpy
Naphtha
ULSD 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.24 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.031 Ib/hp-hr 1.8 hriyr 0.02 tpy
1; EZ::Z: 28 mmz:s; :: Propane AP-42 Table 1.5-1 13 Ib/10%gal 7,354 gallyr 0.05 tpy
Significant Emission Units - 2022 Actual Emissions - NOy 852.4 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!ler 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 18 Ib/1oagal 6,052 gallyr 0.05 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr ULSD AP-42 Table 1.3-1 18 Ib/10%gal 3,235 gallyr 0.03 tpy
Insignificant Emission Units - 2022 Actual Emissions - NOy 0.08 tpy
2022 Actual Emissions - NOy 852.5 tpy

Sample Calculations:

Notes:

Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)

Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Operation, galfyr) / (2,000 Ib/ton)

" The emission factors for EU IDs 1 and 5 are an average emission rate from 2022 measured using Continuous Emissions Monitoring Systems (CEMS).

2 Parameters:

HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV ULSD =

HHV Naphtha=

136,602 Btu/gal
136,602 Btu/gal
133,699 Btu/gal
108,471 Btu/gal

(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)

FY2024 Assessable Emissions
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Table 4. FY2024 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - North Pole Power Plant

Emission Unit Maximum Fuel Factor CO Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation CO Emissions 2
ULSD
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel 2022 CEMS Average' 6.5 Ib/hr 169.0 hours 0.5 tpy
No. 2 Diesel
ULSD 1,476,484 gallyr 0.3 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 967,541 gallyr 0.2 tpy
No. 2 Diesel 3,384,881 gallyr 0.8 tpy
ULSD
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel 2022 CEMS Average' 1.7 Ib/hr 8,100.0 hours 6.8 tpy
Naphtha
ULSD 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.076 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.00668 Ib/hp-hr 1.8 hriyr 0.003 tpy
1; :Z:::: 2:8 mm:tzj 2: Propane AP-42 Table 1.5-1 7.5 Ib/10°gal 7,354 gallyr 0.03 tpy
Significant Emission Units - CY2022 Actual Emissions - CO 8.7 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!ler 1 0.784 MMBtu/hr No. 2 D!esel AP-42 Table 1.3-1 50 Ib/1039al 6,052 gallyr 0.02 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr ULSD AP-42 Table 1.3-1 5.0 Ib/10°%gal 3,235 gallyr 0.008 tpy
Insignificant Emission Units - CY2022 Actual Emissions - CO 0.02 tpy
CY2022 Actual Emissions - CO| 8.7 tpy

Sample Calculations:
Turbine Emissions, tpy= (Emission factor, Io/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10%gal) x (Operation, gal/yr) / (2,000 Ib/ton)

Notes:
" The emission factors for EU IDs 1 and 5 are an average emission rate from 2022 measured using Continuous Emissions Monitoring Systems (CEMS).
2 Parameters:
HHV No. 1 Diesel =
HHV No. 2 Diesel=
HHV ULSD =
HHV Naphtha=

136,602 Btu/gal
136,602 Btu/gal
133,699 Btu/gal
108,471 Btu/gal

(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)
(based on average of CY2022 fuel tests)

FY2024 Assessable Emissions
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Table 5. FY2024 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions

Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor PM,, Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation PM,, Emissions "
ULSD 66,576 gallyr 0.053 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 115,669 gallyr 0.09 tpy
No. 2 Diesel 305,184 gallyr 0.3 tpy
ULSD 1,476,484 gallyr 1.2 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 967,541 gallyr 0.8 tpy
No. 2 Diesel 3,384,881 gallyr 2.8 tpy
ULSD 262,514 gallyr 0.2 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 26,058,464 gallyr 17.0 tpy
ULSD 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.0022 Ib/hp-hr 1.8 hrlyr 0.001 tpy
11 Boiler 5.0 MMBtu/hr
Propane AP-42 Table 1.5-1 0.7 3 7,354 gallyr 0.003 ¢
12 Boiler 5.0 MMBtu/hr P Ib/10°gal galy Py
Significant Emission Units - 2022 Actual Emissions - PM;, 22.3 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Boiler 1 0.784 MMBtu/hr No. 2 Diesel AP-42 Tables 1.3-1 17 b0l 6,052 gallyr 0,005 toy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel and 1.3-2 ’ ¢ ' '
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr ULSD AP"‘jﬂEaE'e;; 3 1.7 Ib/10%gal 3,235 gallyr 0.003 tpy
Insignificant Emission Units - 2022 Actual Emissions - PM;, 0.008 tpy
2022 Actual Emissions - PM,| 22.3 tpy

Sample Calculations:

Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

Notes:
' Parameters:
HHV No. 1 Diesel =
HHV No. 2 Diesel=

HHV ULSD =
HHV Naphtha=

FY2024 Assessable Emissions

136,602 Btu/gal
136,602 Btu/gal

133,699 Btu/gal
108,471 Btu/gal

Golden Valley Electric Association - North Pole Power Plant

(based on average of CY2022 fuel tests)
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Table 6. FY2024 Assessable Emission Calculations - Volatile Organic Compounds (VOC) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor VOC Emission CY2022 Actual CY2022 Actual

ID Description Capacity Type Reference Factor Operation VOC Emissions '
ULSD 66,576 gallyr 1.8E-03 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 115,669 gallyr 0.003 tpy
No. 2 Diesel 305,184 gallyr 0.01 tpy
ULSD 1,476,484 gallyr 0.04 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 967,541 gallyr 0.03 tpy
No. 2 Diesel 3,384,881 gallyr 0.1 tpy
ULSD 262,514 gallyr 0.007 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 26,058,464 gallyr 0.6 tpy
uLsSD 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 0 gallyr 0 tpy
Naphtha 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD AP-42 Table 3.3-1 0.0025 Ib/hp-hr 1.8 hrlyr 0.001 tpy
1; 22::2: Z:g mm:tzj :: Propane AP-42 Table 1.5-1 1.0 Ib/10°gal 7,354 gallyr 0.004 tpy
Significant Emission Units - 2022 Actual Emissions - VOC 0.8 tpy

Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A 8,760 hr/yr 0 tpy
N/A FHR Warehouse Bo!ler 1 0.784 MMBtu/hr No. 2 Diesel AP-42 Table 1.3-3 0.713 Ib/103ga| 6,052 gallyr 0.002 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel

N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr ULSD AP-42 Table 1.3-3 0.713 Ib/10%gal 3,235 gallyr 0.001 tpy
Insignificant Emission Units - 2022 Actual Emissions - VOC| 0.003 tpy
2022 Actual Emissions - VOC]| 0.8 tpy

Sample Calculations:

Turbine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/hp-hr) x (Capacity, hp) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%gal) / (Conversion 1,000 gal/10°gal) x (Operation, gal/yr) / (2,000 Ib/ton)

Notes:
' Parameters:
HHV No. 1 Diesel =
HHV No. 2 Diesel=

HHV ULSD =
HHV Naphtha=

FY2024 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant
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136,602 Btu/gal

133,699 Btu/gal
108,471 Btu/gal

based on average of CY2022 fuel tests)
based on average of CY2022 fuel tests)
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(based on average of CY2022 fuel tests’
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Table 7. FY2024 Assessable Emission Calculations - Sulfur Dioxide (SO,) Emissions
Golden Valley Electric Association - North Pole Power Plant

August 19, 2024

Emission Unit Maximum Fuel Factor Maximum Fuel SO, Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Sulfur Content ' Factor 2 Operation S0, Emissions
ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 66,576 gallyr 6.8E-03 tpy
1 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.101 wt. pct. S 0.014 Ib/gal 115,669 gallyr 0.79 tpy
No. 2 Diesel Mass Balance 0.400 wt. pct. S 0.058 Ib/gal 305,184 gallyr 8.9 tpy
ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 1,476,484 gallyr 0.15 tpy
2 Simple Cycle Gas Turbine 672 MMBtu/hr No. 1 Diesel Mass Balance 0.101 wt. pct. S 0.014 Ib/gal 967,541 gallyr 6.6 tpy
No. 2 Diesel Mass Balance 0.400 wt. pct. S 0.058 Ib/gal 3,384,881 gallyr 98.8 tpy
ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 262,514 gallyr 0.03 tpy
5 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.101 wt. pct. S 0.014 Ib/gal 0 gallyr 0 tpy
Naphtha Mass Balance 0.0018 wt. pct. S 2.1E-04 Ib/gal 26,058,464 gallyr 2.7 tpy
ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 0 gallyr 0 tpy
6 Combined Cycle Gas Turbine 455 MMBtu/hr No. 1 Diesel Mass Balance 0.101 wt. pct. S 0.014 Ib/gal 0 gallyr 0 tpy
Naphtha Mass Balance 0.0018 wt. pct. S 2.1E-04 Ib/gal 0 gallyr 0 tpy
7 Emergency Generator Engine 564.6 hp ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 57.6 hrlyr 5.9E-06 tpy
1; :z:::: 22 mm:;ﬁ;:: Propane Mass Balance 3.1E-06 wt. pct. S ° 2.6E-07 Ib/gal 7,354 gallyr 9.6E-07 tpy
Significant Emission Units - CY2022 Actual Emissions - SO, 118.1 tpy
Insignificant Emission Units
3 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hriyr 0 tpy
4 Fuel Oil Storage Tank 50,000 gallons Diesel N/A N/A N/A 8,760 hriyr 0 tpy
WA FHR Warehouse Boiler 1 0.784 MMBtwhr |  No. 2 Diesel Mass Balance 0.400 wt. pet. S 0.058 Ib/gal 6,052 gallyr 0.18 tpy
N/A FHR Warehouse Boiler 2 0.784 MMBtu/hr No. 2 Diesel
N/A Burnham 17 A-T Boiler 0.222 MMBtu/hr ULSD Mass Balance 0.0015 wt. pct. S 2.0E-04 Ib/gal 3,235 gallyr 3.3E-04 tpy
Insignificant Emission Units - CY2022 Actual Emissions - SO, 0.2 tpy
CY2022 Actual Emissions - SO, 118.2 tpy
Sample Calculations: 23.4
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Turbine Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gal/yr) / (2,000 Ib/ton)
Engine Emissions, tpy= (Emission factor, Ib/gal) x (Capacity, gal/hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
Boiler wt, pet. S= (Sulfur compound con'tent, ppmv SO,) x (Conversion, 1.66!5-7 Ib SO,/scf / ppm SO,) x (F-fa(?tor, 8,710 scf/MMBtu) x (Conversion, 0.0216
MMBtu/Ib) x (Conversion, mole SO,/64 Ib SO,) x (Conversion, mole S/mole SO,) x (Conversion, 32 Ib S/ mole S)
Notes:
' Based on the average of monthly maximum fuel sulfur content values for calendar year 2022 as received from supplier sampling.
2 Fuel density assumed equal to 6.8 Ib/gal for ULSD and No. 1 Diesel, 7.3 Ib/gal for No. 2 Diesel, 5.8 Ib/gal for naphtha, and 4.2 Ib/gal for propane.
3 Propane fuel analysis results from 2022 indicate a fuel sulfur content less than 0.2 ppmv.
FY2024 Assessable Emissions
Golden Valley Electric Association - North Pole Power Plant Page 8 March 2023

Appendix I11.D.7.7-1406



Public Review Draft August 19, 2024

This Page Intentionally Left Blank

Appendix I11.D.7.7-1407



Public Review Draft August 19, 2024

Golden Valley Electric Association
FY2024 Assessable Emission Estimates

Zehnder Facility — Permit No. AQ0109TVP04

Appendix I11.D.7.7-1408



Public Review Draft August 19, 2024

This Page Intentionally Left Blank

Appendix I11.D.7.7-1409



August 19, 2024

Public Review Draft
Table 1. FY2024 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility
Regulated Air Pollutant Emissions (tons per year) o

NOx coO PM,,° VOC SO,

Significant 72.7 0.4 1.0 0.04 23.0

Insignificant 0.3 0.1 0.02 0.04 0.4

Assessable Emission Subtotals 73 0 1 0 23

CY2022 Actual Emissions 98
Fee Estimate ° $8,266

Notes:

! Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.

2 Assessable emission fees for GHGs have not been established under 18 AAC 50.

% PM, 5 emissions are a subset of PM,, emissions and are excluded from the assessable emissions total to
avoid a double payment.

* HAP emissions are a subset of either VOC emissions or PM emissions and are excluded from the
assessable emissions total to avoid a double payment.

> A fee rate of $84.29 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2024 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant Page 1 of 8 March 2023

Appendix I11.D.7.7-1410



Public Review Draft

Table 2a. FY2024 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel CY2022 Actual Maximum CY2022 Actual
ID* Description Make/Model Type Operation Capacity Fuel Consumption
Simple Cvcle Gas No. 1 ULS 8,213 gallyr
1 pTurgine General Electric Frame 5 MS 5001-M No. 1 Diesel 896.9 hrlyr 268 MMBtu/hr 443,243 gallyr
No. 2 Diesel 548,946 gallyr
Simple Cvcle Gas No. 1 ULS 5,372 gallyr
2 pTurgine General Electric Frame 5 MS 5001-M No. 1 Diesel 250.1 hrlyr 268 MMBtu/hr 88,030 gallyr
No. 2 Diesel 109,024 gallyr
3 Diesel ngerator General Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 3.4|hrlyr 28 MMBtu/hr
Engine
Diesel Generator 1,218 gallyr
4 Engine General Motors Electro-Motive Diesel 20-645E4 No. 1 ULSD 1.8|hrlyr 28 MMBtu/hr
10 Boiler Weil McLain H-688 No. 2 Heating Oil 743 hrlyr 1.7 MMBtu/hr 17 535 qalivr
11 Boiler Weil McLain H-688 No. 2 Heating Oil 743 hrlyr 1.7 MMBtu/hr ' galy

1 Source: Air Quality Permit No. AQO109TVP04

FY2024 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant
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Table 2b. FY2024 Assessable Emissions Summary
Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Type/ : . CY2022 Actual
n — i Rating/Size .
ID Description Material Operation
5 Fuel Oil Storage Tank No. 2 Diesel 12,000 gallons 8,760 hr/yr
6 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hrlyr
7 Fuel Oil Storage Tank No. 2 Diesel 50,000 gallons 8,760 hrlyr
8 Burnham BOerr No. 2 Heatfng O?I 0.44 MMBtu/hr 18,627 gallyr
9 Burnham Boiler No. 2 Heating Oil 0.44 MMBtu/hr
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr 10,671 scf
N/A Burnham Boiler - FE Building Natural Gas 0.606 MMBtu/hr
N/A Lean Burn Inc. CB 2800 Overhead Shop Heate Waste Oil 0.28 MMBtu/hr 0 gallyr
N/A Energy Logic EL-340H Heater Waste Oll 0.275 MMBtu/hr 0 gallyr
N/A Metzger Machine Corp. Boiler No. 1 Diesel 0.12 MMBtu/hr 9,121 gallyr
N/A Energy Logic EL-200H Heater Waste Oil - Transformer 0.2 MMBtu/hr 916 gallyr
N/A Energy Logic EL-200H Heater Waste QOil - Transformer 0.2 MMBtu/hr 0 gallyr
N/A Energy Logic EL-350H Heater Waste Oil - Transformer 0.35 MMBtu/hr 3,755 gallyr

! Source: Renewal application for AQ0109TVPO04

FY2024 Assessable Emissions

Golden Valley Electric Association - Zehnder Power Plant
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Table 3. FY2024 Assessable Emission Calculations - Oxides of Nitrogen (NOy) Emissions
Golden Valley Electric Association - Zehnder Facility

Emission Unit Maximum Fuel Factor NOy Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation NO, Emissions
Significant Emision Units
No. 1 ULS 8,213 gallyr 0.5 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 443,243 gallyr 26.6 tpy
No. 2 Diesel 548,946 gallyr 33.0 tpy
No. 1 ULS 5,372 gallyr 0.3 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.88 Ib/MMBtu 88,030 gallyr 5.3 tpy
No. 2 Diesel 109,024 gallyr 6.6 tpy
3 Dfesel Generator Engfne 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 3.2 |b/MMBtu 1,218 galiyr 0.27 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 BOerr 1.7 MMBtu/hr No. 2 Heat!ng Ofl AP-42 Table 1.3-1 20 Ib/10%al 17,535 gallyr 0.18 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emision Units - CY2022 Actual Emissions - NOx 72.7 tpy
Insignificant Emision Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hrlyr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham Bo,ler 0.443 MMBtu/hr No. 2 Heatfng Ofl AP-42 Table 1.3-1 18 Ib/10°gal 18,627 gallyr 017 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham Bo,ler -FE Bufldfng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 100 Ib/10%cf 10,671 scf 5.34E-04 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A | Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 19 |b/1oaga| 0 gallyr 0.00 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 18 Ib/10°gal 9,121 gallyr 0.08 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer AP-42 Table 1.11-2 11 |b/1oaga| 916 gallyr 0.01 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 11 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer AP-42 Table 1.11-2 19 |b/1oaga| 3,755 gallyr 0.04 tpy
Insignificant Emision Units - CY2022 Actual Emissions - NOx 0.29 tpy
CY2022 Actual Emissions - NOy| 73.0 tpy

Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, galfyr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel = 136,602 Btu/gal (based on average of CY2022 fuel tests)

FY2024 Assessable Emissions
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Table 4. FY2024 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Zehnder Facility

Emission Unit Maximum Fuel Factor CO Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation CO Emissions
No. 1 ULS 8,213 gallyr 1.9E-03 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 443,243 gallyr 1.0E-01 tpy
No. 2 Diesel 548,946 gallyr 1.2E-01 tpy
No. 1 ULS 5,372 gallyr 1.2E-03 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-1 0.0033 Ib/MMBtu 88,030 gallyr 2.0E-02 tpy
No. 2 Diesel 109,024 gallyr 2.5E-02 tpy
3 D!esel Generator Eng!ne 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.85 Ib/MMBtu 1,218 gallyr 7.1E-02 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler L7 MMBtw/hr|  No. 2 Heating Oil AP-42 Table 1.3-1 5 Ib/10%gal 17,535 gallyr 4.4E-02 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - CY2022 Actual Emissions - CO 0.39 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hrfyr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hr/yr 0 tpy
8 Burnham BO!Ier 0.443 MMBtu/hr No. 2 Heat!ng O!I AP-42 Table 1.3-1 5 Ib/10°gal 18,627 gallyr 0.05 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham BO!Ier - FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-1 84 1b/10%scf 10,671 scf 4.48E-04 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A | Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-2 5.0 Ib/10%gal 0 gallyr 0.0E+00 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-1 5 |b/10%gal 9,121 gallyr 0.02 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 1.7 |b/10°%gal 916 gallyr 7.8E-04 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 1.7 |b/10°%gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-2 5.0 Ib/10%gal 3,755 gallyr 0.01 tpy
Insignificant Emission Units - CY2022 Actual Emissions - CO 0.08 tpy
CY2022 Actual Emissions - CO| 0.47 tpy

Sample Calculations:
Turbine and Engine Emissions, tpy= (Emission factor, lb/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%gal) / (Conversion 1,000 gal/10°gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10%scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel = 136,602 Btu/gal (based on average of CY2022 fuel tests)

FY2024 Assessable Emissions
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Table 5. FY2024 Assessable Emission Calculations - Particulate Matter (PM,,) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Maximum Fuel Factor PM,, Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation PMyq Emissions
No. 1 ULS 8,213 gallyr 6.7E-03 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 443,243 gallyr 3.6E-01 tpy
No. 2 Diesel 548,946 gallyr 4.5E-01 tpy
No. 1 ULS 5,372 gallyr 0.00 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.012 Ib/MMBtu 88,030 gallyr 0.07 tpy
No. 2 Diesel 109,024 gallyr 0.09 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 Diesel AP-42 Table 3.4-2 0.0573 Ib/MMBtu 1,218 gallyr 4.8E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boiler 1.7 MMBtu/hr No. 1 ULSD AP-42 Tables 1.3-2 &
- 2.38 |b/10%gal 17,535 gallyr 2.1E-02 t
11 Boiler 1.7 MMBtuhr | No. 2 Heating Oil 1.3-7 92 gaty by
Significant Emission Units - CY2022 Actual Emissions - PMy, 1.01 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel N/A N/A 8,760 hrlyr 0 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hrlyr 0 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel N/A N/A 8,760 hrlyr 0 tpy
8 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Qil AP-42 Tables 1.3-1 & 3
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil 1.3-2 1.7 Ib/10°gal 18,627 gallyr 0.02 tpy
N/A Burnham Bo!ler -FE Bu!ld!ng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 5.5 |b/10°scf 10,671 scf 2.9E-05 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-1 12 |b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste QOil AP-42 Table 1.11-1 12 |b/103ga| 1 0 gallyr 0.0E+00 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Ti‘t;!‘_szs L31é& 1.7 Ib/10°gal 9,121 gallyr 7.8E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-1 N/A 916 gallyr 0 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-1 N/A 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-1 0.1 |b/10%gal ? 3,755 gallyr 9.6E-05 tpy
Insignificant Emission Units - CY2022 Actual Emissions - PM,, 0.02 tpy
CY2022 Actual Emissions - PM10| 1.04 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, lb/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/103gal) / (Conversion 1,000 gal/103gal) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, 1b/10°scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel =

136,602

Btu/gal

L Ash Content of 0.233 percent by weight was determined through testing conducted in December 2016.
2 Ash Content of 0.001 percent by weight was determined through testing conducted in December 2016.

FY2024 Assessable Emissions
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Table 6. FY2024 Assessable Emissions Calculations - Volatile Organic Compound (VOC) Emissions
Golden Valley Electric Association - Zehnder Facility

Emission Unit Maximum Fuel Factor VOC Emission CY2022 Actual CY2022 Actual
ID Description Capacity Type Reference Factor Operation VOC Emissions
No. 1 ULS 8,213 gallyr 2.3E-04 tpy
1 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 443,243 gallyr 1.2E-02 tpy
No. 2 Diesel 548,946 gallyr 0.02 tpy
No. 1 ULS 5,372 gallyr 1.5E-04 tpy
2 Simple Cycle Gas Turbine 268 MMBtu/hr No. 1 Diesel AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 88,030 gallyr 2.5E-03 tpy
No. 2 Diesel 109,024 gallyr 0.00 tpy
3 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD AP-42 Table 3.4-1 0.08 Ib/MMBtu 1,218 gallyr 6.8E-03 tpy
4 Diesel Generator Engine 28 MMBtu/hr No. 1 ULSD
10 Boler 1.7 MMBWhr | No. 2 Heating O AP-42 Table 1.3-3 0.34 1b/10%gal 17,535 gallyr 3.0E-03 tpy
11 Boiler 1.7 MMBtu/hr No. 2 Heating Oil
Significant Emission Units - CY2022 Actual Emissions - VOC 0.04 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank 12,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hr/yr <0.01 tpy
6 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hrlyr <0.01 tpy
7 Fuel Oil Storage Tank 50,000 gallons No. 2 Diesel AP-42, Section 7.1 N/A 8,760 hr/yr <0.01 tpy
8 Burnham BoHIer 0.443 MMBtu/hr No. 2 Heat?ng Oil AP-42 Table 1.3-3 0.7 Ib/10°gal 18,627 gallyr 6.6E-03 tpy
9 Burnham Boiler 0.443 MMBtu/hr No. 2 Heating Oil
N/A Burnham BoHIer -FE Buﬂdfng 0.606 MMBtu/hr Natural Gas AP-42 Table 1.4-2 7.6 Ib/10%c 10,671 scf 4.1E-05 tpy
N/A Burnham Boiler - FE Building 0.606 MMBtu/hr Natural Gas
N/A | Lean Burn Inc. CB 2800 Overhead Shop Heater 0.28 MMBtu/hr Waste Oil AP-42 Table 1.11-3 1 |b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater 0.275 MMBtu/hr Waste Oil AP-42 Table 1.11-3 1 |b/1oaga| 0 gallyr 0.0E+00 tpy
N/A Metzger Machine Corp. Boiler 0.12 MMBtu/hr No. 1 Diesel AP-42 Table 1.3-3 0.713 |b/10%gal 9,121 gallyr 3.3E-03 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 1 |b/1oaga| 916 gallyr 4.6E-04 tpy
N/A Energy Logic EL-200H Heater 0.20 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 1 |b/10°gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater 0.35 MMBtu/hr | Waste Oil - Transformer | AP-42 Table 1.11-3 1 |b/1oaga| 3,755 gallyr 1.9E-03 tpy
Insignificant Emission Units - CY2022 Actual Emissions - VOC 0.01 tpy
CY2022 Actual Emissions - VOC| 0.06 tpy

Sample Calculations:

Turbine and Engine Emissions, tpy= (Emission factor, Ib/MMBtu) x (Heat Value, Btu/gal) / (Conversion, 1,000,000 Btu/MMBtu) x (Fuel Consumption, gal/yr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/lO3gaI) / (Conversion 1,000 gal/103gal) x (Fuel Consumption, gallyr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10%scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)

HHV No. 1 and 2 Diesel =

FY2024 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant

136,602 Btu/gal

(based on average of CY2022 fuel tests)

Page 7 of 8
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Table 7. FY2024 Assessable Emission Calculations - Sulfur Dioxide (SO,) Emissions

Golden Valley Electric Association - Zehnder Facility

August 19, 2024

Emission Unit Fuel Factor Fuel SO, Emission CY2022 Actual CY2022 Actual
ID Description Type Reference Sulfur Content 2 Factor Operation SO, Emissions
No. 1 ULS Mass Balance 0.00041 wt. pct. S 0.000 Ib/gal 8,213 gallyr 0.00 tpy
1 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.10475 wt. pct. S 0.015 Ib/gal 443,243 gallyr 3.30 tpy
No. 2 Diesel Mass Balance 0.39988 wt. pct. S 0.057 Ib/gal 548,946 gallyr 15.59 tpy
No. 1 ULS Mass Balance 0.00041 wt. pct. S 0.000 Ib/gal 5,372 gallyr 0.00 tpy
2 Simple Cycle Gas Turbine No. 1 Diesel Mass Balance 0.10475 wt. pct. S 0.015 Ib/gal 88,030 gallyr 0.65 tpy
No. 2 Diesel Mass Balance 0.39988 wt. pct. S 0.057 Ib/gal 109,024 gallyr 3.10 tpy
3 Diesel Generator Engine No. 1 ULSD Mass Balance 0.0015 wt. pct. S | 2.13E-04 Ib/gal 1,218 gallyr 1.3E-04 tpy
4 Diesel Generator Engine No. 1 ULSD
10 Boiler No. 2 Heating Oil Mass Balance 0.3015 wt. pct. S 0.043 lb/gal 17,535 gallyr 0.38 tpy
11 Boiler No. 2 Heating Oil
Significant Emission Units - CY2022 Actual Emissions - SO, 23.0 tpy
Insignificant Emission Units
5 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hrlyr 0 tpy
6 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hrlyr 0 tpy
7 Fuel Oil Storage Tank No. 2 Diesel N/A N/A N/A 8,760 hrlyr 0 tpy
8 Burnham Boiler No. 2 Heating Ol Mass Balance 0.3015 wt. pct. S 0.0 Ib/gal 18,627 gallyr 0.40 tpy
9 Burnham Boiler No. 2 Heating Oil Mass Balance
E;ﬁ :3:2222 :Z::z: - EE :3::3:23 Ezz:z: g:z AP-42 Table 1.4-2 2,000 gr/10°sct 0.6 Ib/10°sct 10,671 scf 3.2E-06 tpy
N/A Lean Burn Inc. CB 2800 Overhead Shop Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 0 gallyr 0 tpy
N/A Energy Logic EL-340H Heater Waste Oil Mass Balance 0.124 wt. pct. S 0.018 Ib/gal 0 gallyr 0.0E+00 tpy
N/A Metzger Machine Corp. Boiler No. 1 Diesel Mass Balance 0.0004 wt. pct. S 0.000 Ib/gal 9,121 gallyr 2.6E-04 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 916 gallyr 0.01 tpy
N/A Energy Logic EL-200H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 0 gallyr 0 tpy
N/A Energy Logic EL-350H Heater Waste Oil - Transformer Mass Balance 0.121 wt. pct. S 0.017 Ib/gal 3,755 gallyr 0 tpy
Insignificant Emission Units - CY2022 Actual Emissions - SO, 0.44 tpy
CY2022 Actual Emissions - SO, 23.4 tpy
Sample Calculations: 3
Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol
Stoichiometry: 1 mol S = 1 mol SO,
Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
Emissions, tpy= (Emission factor, Ib/gal) x (Fuel Use gallyr) / (2,000 Ib/ton)
Boiler Emissions, tpy= (Emission factor, Ib/10°scf) / (Conversion 1,000,000 scf/10°scf) x (Fuel Consumption, scf) / (2,000 Ib/ton)
Notes:
! Based on the weighted average of monthly maximum fuel sulfur content values for calendar year 2021 as received from supplier sampling.
2 For waste oil and waste transformer oil, fuel sulfur content was determined by testing conducted in December 2016.
° Diesel fuel density is equal 6.8 Ib/gal for No. 1 Diesel and 7.1 Ib/gal for No. 2 Diesel per plant report.
FY2024 Assessable Emissions
Golden Valley Electric Association - Zehnder Power Plant Page 8 of 8 March 2023
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Golden Valley Electric Association
FY2024 Assessable Emission Estimates

Delta Power Plant — Permit No. AQO880TVP03
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Table 1. FY2024 Assessable Emissions Summary
Golden Valley Electric Association - Delta Power Plant

Assessable Emissions - Tons Per Year
Description NOy co PM,, SO, vOoC Total

Assessable PTE 249 - - 72 - 321
From Condition 27 and Table D of the Statement of Basis for AQ0880TVP03.

Regulated Air Pollutant Emissions (tons per year) !

Potential to Emit

NOy coO PM,, SO, VOC
Significant 14 0.02 0.01 0.254 0.002
Insignificant 0 0 0 0 0.004
Assessable Emission Subtotals 1.40 0.02 0.01 0.25 0.01

Total Assessable Emissions 1.65

Fee Estimate 2 $139

Notes:
1 Regulated air pollutant calculations based on emission factors shown in accompanying spreadsheets.
2 A fee rate of $84.29 per ton applies in accordance with 18 AAC 50.410(b)(1).

FY2024 Assessable Emissions .
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Table 2a. FY2024 Significant Emissions Unit Summary
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel CY2022 Actual Nominal CY2022 Actual
ID Description Make/Model Type Operation Capacity Fuel Consumption
Gas Turbine John Brown Ltd. Frame 5P Fuel Oil 24.7 hrlyr 23.1 MW 28,766 gallyr
2 Black Start Engine Delta Detroit Fuel Oil 0.58 hr/yr 500 bhp 15 gallyr
3 Furnace Thermo Pride Fuel Qil 1,914 hr/yr1 0.4 MMBtu/hr 5,756 gallyr
1. Estimated as follows:
Operation (hr/yr) = (Fuel Consumption, gal/yr) x (Fuel Heating value, 0.133021 MMBtu/gal) / (Capacity, 0.4 MMBtu/hr)
FY2024 Assessable Emissions .
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Table 2b. FY2024 Insignificant Emissions Unit Inventory
Golden Valley Electric Association - Delta Power Plant

Emission Unit Fuel Type/ . ] CY2022 Actual
— . Rating/Size )
ID Description Material Operation
Tank Fuel Oil Storage Tank Fuel Oil 50,000 gallons 8,760 hr/yr

FY2024 Assessable Emissions
Golden Valley Electric Association - Delta Power Plant
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Table 3. FY2024 Assessable Emissions Calculations - Oxides of Nitrogen (NOy) Emissions
Golden Valley Electric Association - Delta Power Plant

Emission Unit Fuel Factor NOy Emission Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation NOy Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AQO0880TVP03 Condition 10.2 0.70 Ib/MMBtu 28,766 gallyr 1.34 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.031 Ib/hp-hr 0.58 hriyr " 4.5E-03 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Table 1.3-1 18 Ib/kgal 5,756 gallyr 0.05 tpy
Significant Emission Units - Total Assessable Emissions - NOy 1.40 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil N/A NA 8,760 hr/yr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - NOy 0 tpy
Total Assessable Emissions - NOy 1.40 tpy

Notes:
! Operating hours were determined based on seven starts during calendar year 2022 lasting an estimated duration of 5 minutes each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO03, Condition 10.2

Example Calculations:

Turbine emissions (tpy) = (Maximum fuel consumption, gal’hr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) x (Operation, hr/yr) / (2,000 Ib/ton)

Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)

Furnace emissions (tpy) = (Rating, MMBtu/hr) x (Emission factor, Ib/kgal) / (Heating value, MMBtu/gal) / (Conversion, 1,000 gal/kgal) x (Operation, hr/yr) / (2,000 Ib/ton)

FY2024 Assessable Emissions
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Table 4. FY2024 Assessable Emissions Calculations - Carbon Monoxide (CO) Emissions
Golden Valley Electric Association - Delta Power Plant

Emission Unit Fuel Factor CO Emission Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation CO Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AP-42 Table 3.1-1 0.0033 Ib/MMBtu 24.7|hrlyr 1.3E-04 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.0067 Ib/hp-hr 0.6(hr/yr 9.7E-04 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Table 1.3-1 5 Ib/kgal 1,914/ hr/yr’ 0.01 tpy
Significant Emission Units - Total Assessable Emissions - CO 0.02 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil N/A NA 8,760 hr/yr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - CO 0 tpy
Total Assessable Emissions - CO 0.02 tpy
Notes:

! Operating hours were determined based on seven starts during calendar year 2022 lasting an estimated duration of 5 minutes each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO3, Condition 10.2

Example Calculations:

Turbine emissions (tpy) = (Maximum fuel consumption, gal’hr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) x (Operation, hr/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Furnace emissions (tpy) = (Rating, MMBtu/hr) x (Emission factor, Ib/kgal) / (Heating value, MMBtu/gal) / (Conversion, 1,000 gal/kgal) x (Operation, hr/yr) / (2,000 Ib/ton)

FY2024 Assessable Emissions
Golden Valley Electric Association - Delta Power Plant
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Table 5. FY2024 Assessable Emissions Calculations - Particulate Matter (PM,,) Emissions
Golden Valley Electric Association - Delta Power Plant

Emission Unit Fuel Factor PM,, Emission Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation PM,, Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AP-42 Table 3.1-2a 0.012 Ib/MMBtu 24.7|hrlyr 4.6E-04 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.0022 Ib/hp-hr 0.6(hr/yr 3.2E-04 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Tables 1.3-1 and 1.3-2 1.70 Ib/kgal 1,914/ hr/yr’ 4.9E-03 tpy
Significant Emission Units - Total Assessable Emissions - PM,, 0.01 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil N/A NA 8,760 hr/yr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - PM,, 0 tpy
Total Assessable Emissions - PM,, 0.01 tpy

Notes:

! Operating hours were determined based on seven starts during calendar year 2022 lasting an estimated duration of 5 minutes each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO3, Condition 10.2

Example Calculations:
Turbine emissions (tpy) = (Maximum fuel consumption, gal’hr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) x (Operation, hr/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Furnace emissions (tpy) = (Rating, MMBtu/hr) x (Emission factor, Ib/kgal) / (Heating value, MMBtu/gal) / (Conversion, 1,000 gal/kgal) x (Operation, hr/yr) / (2,000 Ib/ton)

FY2024 Assessable Emissions
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Table 6. FY2024 Assessable Emission Calculations - Sulfur Dioxide (SC;) Emissions
Golden Valley Electric Association - Delta Power Plant

August 19, 2024

Emission Unit Fuel Maximum Fuel Factor SO, Emission Actual CY2022 Actual
ID Description Rating/Capacity Type Sulfur Content Reference Factor Operation SO, Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil 0.11 wt. pct. S Mass Balance 2° 0.0147 Ib/gal 28,766 gallyr 0.21 tpy
2 Black Start Engine 15 gal/hr Fuel Oil 0.11 wt. pct. S Mass Balance 2° 0.0147 Ib/gal 0.58 hrlyr 6.6E-05 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil 0.11 wt. pct. S Mass Balance 2° 0.0147 Ib/gal 5,756 gallyr 0.04 tpy
Significant Emission Units - Total Assessable Emissions - SQ,| 2.5E-01 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil NA N/A NA 8,760 hriyr 0 tpy
Insignificant Emission Units - Total Assessable Emissions - SO, 0 tpy
Total Assessable Emissions - SOZ| 0.25 tpy
Notes:

" The fuel received at Delta during 2022 had a maximum sulfur analysis result of 0.110 weight percent.

2 Mass balance:

Molar mass ratio is 32 Ib S/mol : 64 Ib SO,/mol

Stoichiometry: 1 mol S = 1 mol SO,

Mass Balance Emission Factor, Ib/gal = (Molar mass ratio, 2 Ib SO,:1 Ib S) x (weight % S in fuel) x (density of fuel, Ib/gal) / 100%
3 Afuel density of 6.7 Ib/gal is assumed based on an API gravity of 43.3 from the February 2006 source test.

FY2024 Assessable Emissions

Golden Valley Electric Association - Delta Power Plant

Turbine and Furnace emissions (tpy) = (Emission factor, Ib/gal) x (Operation, gal/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Emission factor, Ib/gal) x (Capacity, gal/hr)
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Table 7. FY2024 Assessable Emissions Calculations - Volatile Organic Compound (VOC) Emissions
Golden Valley Electric Association - Delta Power Plant

Emission Unit Fuel Factor VOC Emission Actual CY2022 Actual
ID Description Rating/Capacity Type Reference Factor Operation VOC Emissions
Significant Emission Units
1 Gas Turbine 23.1 MW Fuel Oil AP-42 Table 3.1-2a 0.00041 Ib/MMBtu 24.7hrlyr 1.6E-05 tpy
2 Black Start Engine 500 bhp Fuel Oil AP-42 Table 3.3-1 0.0025 Ib/hp-hr 0.6(hr/yr 3.7E-04 tpy
3 Furnace 0.4 MMBtu/hr Fuel Oil AP-42 Table 1.3-3 0.713 Ib/kgal 1,914/ hr/yr! 2.1E-03 tpy
Significant Emission Units - Total Assessable Emissions - VOC 0.002 tpy
Insignificant Emission Units
Tank Fuel Oil Storage Tank 50,000 gallons Fuel Oil See Table 8 NA 8,760 hr/yr 4.5E-03 tpy
Insignificant Emission Units - Total Assessable Emissions - VOC 4.5E-03 tpy
Total Assessable Emissions - VOC 0.007 tpy
Notes:

! Operating hours were determined based on seven starts during calendar year 2022 lasting an estimated duration of 5 minutes each.

Fuel Heating Value 0.133021 MMBtu/gal AQO0880TVPO3, Condition 10.2

Example Calculations:
Turbine emissions (tpy) = (Maximum fuel consumption, gal/hr) x (Fuel Heating value, MMBtu/gal) x (Emission factor, Ib/MMBtu) x (Operation, hr/yr) / (2,000 Ib/ton)
Engine emissions (tpy) = (Rating, bhp) x (Emission factor, Ib/hp-hr) x (Operation, hr/yr) / (2,000 Ib/ton)
Furnace emissions (tpy) = (Rating, MMBtu/hr) x (Emission factor, Ib/kgal) / (Heating value, MMBtu/gal) / (Conversion, 1,000 gal/kgal) x (Operation, hr/yr) / (2,000 Ib/ton)

FY2024 Assessable Emissions
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Table 8. FY2024 Assessable Emissions Calculations - VOC Tank Emissions
Golden Valley Electric Association - Delta Power Plant

Factor Reference Tank
Orientation N/A Horizontal
Contents N/A Diesel
Diameter (ft) N/A 12
Tank Length (ft), Hg N/A 60
Color N/A White
Capacity (gal) N/A 50,000
Diesel Throughput (gal/yr)’' N/A 28,980
Paint Condition N/A Average
Standing Loss (Lg) Calculations
D (ft) AP-42, Section 7.1, Equation 1-14 30.278
He (ft) AP-42, Section 7.1, Equation 1-15 9.42
Ke (per day) AP-42, Section 7.1, Equation 1-12 0.033
Hyo (ft) AP-42, Section 7.1, Equation 1-16 4.71
Ks AP-42, Section 7.1, Equation 1-21 0.998
Taa CR) AP-42, Section 7.1, Equation 1-30 487.40
Ts C°R) AP-42, Section 7.1, Equation 1-31 488.03
Tv °R) AP-42, Section 7.1, Equation 1-33 489.47
Wy, (Ib/ft®) AP-42, Section 7.1, Equation 1-22 1.98E-04
Ls (Ib/yr) AP-42, Section 7.1, Equation 1-4 8.20
Working Loss (L) Calculations
Q (bbl) 42 gal/bbl 690
Vq (ft)) AP-42, Section 7.1, Equation 1-39 3,874
SHa (ft/yr) AP-42, Section 7.1, Equation 1-37 5
Hyx (ft) AP-42, Section 7.1, Equation 1-36 9
N AP-42, Section 7.1, Equation 1-36 1
Kn AP-42, Section 7.1, Equation 1-35 note 52.72
Ly (Ib/yr) AP-42, Section 7.1, Equation 1-35 0.77
TOTAL VOCs L; (tpy) AP-42, Section 7.1, Equation 1-1 4.5E-03
Note:
' Assumed equal to maximum fuel consumption for EU ID 1.
Meteorological Inputs (Fairbanks, AK):
Tax = 38.0 °F 497.7 °R
Tan = 17.4 °F 4771 °R
AP-42, Section 7.1, Table 7.1-6 o= 0.25 White, Average
AP-42, Section 7.1, Table 7.1-7 | = 838 Btu/ft’-d
From the 1995 version of AP-42

Constants:

AP-42, Section 7.1, Table 7.1-2 My 130 Ib/Ib-mol Jet A, Diesel #1

AP-42, Section 7.1, Table 7.1-2 Pya= 0.008 psi Jet A, Diesel #1

AP-42, Section 7.1, Note below Kp= 1 Diesel

equation 1-37 Kg= 1 Diesel
For turnovers <36 Ky = 1
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From: Naomi J. Morton Knight

To: Jones, Dave F (DEC)

Cc: Toni J. Smith

Subject: GVEA, updated fuel prices

Date: Friday, December 29, 2023 1:56:13 PM

CAUTION: This email originated from outside the State of Alaska mail system. Do not click links or
open attachments unless you recognize the sender and know the content is safe.

Dave,

Hope your Holiday’s have been restful! I've been behind on tabulating updates to our fuel pricing. Below is a table
showing the weighted average price of our fuels for the North Pole Power plant Frame 7 units, EU ID’s 1 and 2, by
month. These prices include surcharges, transportation, and storage fees. In the far column | tabulated the difference
between the ULS pricing and the LSHO #1 (<1,000ppm) fuel for months when we’ve received NO. 1 ULS. Some months
like December 22 and January 23 look like the ULS is less expensive, however fuel is received during different times of
the month and the base price of oil is different. Because of this the weighted average cost over time is probably the
best indicator of the cost difference between NO. 1 ULS and the <1000ppm LSHO #1. Over this period GVEA has paid
$0.6512 per gallon more for ULS. The second table shows the gallons of fuel purchased by grade. | know you guys are
under a crunch to get the SIP updates done, hope this helps! Let me know if there is anything else that can help.

GVEA: Fuel Prices by Grade for the North Pole Power Plant 1

Difference
LSHO #1 NO. 1 ULS NO. 2 ULS ULS and
Month HS #2+10 HS #2-15 <1000 ppm <15 ppm <15ppm LSHO #1
Oct-21 $2.3850 $2.9766 $0.5916
Nov-21 $2.4906 $2.5111 $2.8504 $0.3393
Dec-21 $2.4130 $2.3557
Jan-22 $2.4363 $2.4811
Feb-22 $2.7677 $2.7741 $3.3580 $0.5838
Mar-22 $3.5862 $4.1081
Apr-22 $4.1736 $4.1081
May-22 $4.3061 $4.0961 $4.5522 $0.4561
Jun-22 $4.2862 $4.4072 $5.0143 $0.6071
Jul-22 $3.8581 $3.2579
Aug-22 $3.6561
Sep-22 $3.7353 $3.7613 $0.0260
Oct-22 $3.8290 $3.3246 -50.5043
Nov-22 $3.3407
Nov-22 $3.3541
Dec-22 $3.1418 $3.1038 -50.0380
Jan-23 $3.8200 $3.3530 -50.4670
Feb-23 $3.1098 $3.4112 $0.3014
Mar-23 $2.9323 $3.1785 $0.2462
Apr-23 $2.6994 $2.9547
Weighted Average $4.2754 $2.7819 $3.2358 $3.8870 $2.9547 $0.6512

Lincludes surcharges, transportation, and storage. This is the weighted average price of fuel purchased during each
period.

GVEA: Fuel Gallons Purchased by Grade for the North Pole Power Plant
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LSHO #1 NO. 1 ULS NO. 2 ULS
Month HS #2+10 HS #2-15 <1000 ppm <15 ppm <15ppm
Oct-21 662,210 89,915
Nov-21 657,786 127,114 264,564
Dec-21 548,855 435,211
Jan-22 42,891 533,632
Feb-22 112,768 95,288 100,896
Mar-22 652,088 102,633
Apr-22 254,795 112,240
May-22 574,648 9,459 433,142
Jun-22 785,790 496,978 650,376
Jul-22 57 205,884
Aug-22 268
Sep-22 262,214 67,503
Oct-22 328,731 8,041
Nov-22 154,827
Nov-22 40,572
Dec-22 375,943 363,813
Jan-23 286,830 351,057
Feb-23 206,566 88,747
Mar-23 384,170 118,917
Apr-23 184,764 27,625
Total 1,615,557 2,788,838 4,230,815 2,536,971 27,625

Naomi Morton Knight, P.E.
Environmental Officer

Golden Valley Electric Association, Inc.
758 lllinois Street

Fairbanks, AK 99701

907.458.4557 Office

907.590.2591 Cell

nmknight@gvea.com
Safety: You Have The Power!

This message, including all attachments in it, is intended only for the use of the individual or entity to which it is addressed, and may
contain information that is privileged, confidential or otherwise exempt from disclosure. Any unauthorized disclosure or distribution of this
message is prohibited. If you have received this message in error, please delete it and any attachments to it without retaining any copies.
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Table 5-1. Summary of Available SO, Emission Control Technology

Emission Unit

RVANTADTC CIITSSTUIT COTTOOT |

Co

1,2

Simple Cycle Gas Turbine

ULSD

Low Sulfur Fuel

Good Combustion Practices

5,6

Combined Cycle Gas Turbine

ULSD

LSR

Limited Operation

Good Combustion Practices

Emergency Generator Engine

ULSD

Low Sulfur Fuel

Limited Operation

Good Combustion Practices

11,12

Propane-Fired Boiler

Low Sulfur Fuel

Good Combustion Practices

GVEA - North Pole Facility

PM, 5 Serious NAA BACT Analysis
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Public Review Draft

August 19, 2024

Table 5-2. Summary of Technically Feasible SO, Emission Control
Technology

Emission Unit

iy

TCCTITTIICANTY T easToie CUTIToOT |

1,2

Simple Cycle Gas Turbine

ULSD

Low Sulfur Fuel

Good Combustion Practices

5,6

Combined Cycle Gas Turbine

ULSD

Good Combustion Practices and
LSR

Emergency Generator Engine

ULSD

Low Sulfur Fuel

Limited Operation

Good Combustion Practices

11,12

Propane-Fired Boiler

Low Sulfur Fuel

Good Combustion Practices

GVEA North Pole Facility

PM, 5 Serious NAA BACT Analysis

Appendirddd 1017.7-1434
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Public Review Draft

Table 5-3. Ranking of Technically Feasible SO, Emission Control Technology

August 19, 2024

. . . Control SOZ SO, Emissions
Emission Unit Emission Control Technology - Emissions n
Efficiency (pct.) Reduction (tpy)
(tpy)
ULSD (0.0015 wt. pct. S) 99.7 4.5 1,481.9
1 Simple Cycle Turbine Low Sulfur Fuel (0.05 wt. pct. S) 90.0 148.6 1,337.8
Good Combustion Practices (0.50 wt. pct. S) (existing) 0 1,486.4 0
Limited Operation + ULSD (0.0015 wt. pct. S) 99.7 4.1 1,352.0
2 Simple Cycle Turbine Limited Operation + Low Sulfur Fuel (0.05 wt. pct. S) 90.0 135.6 1,220.5
Good Combustion Practices (0.50 wt. pct. S) (existing) 0 1,356.1 0
ULSD (0.0015 wt. pct. S) 70.0% 29 6.7
. . A ULSD (0.0015 wt. pct. S) compared to JetA/No. 1 0 36.0 0.0
e Combined Cycle Gas Turbines (per turbine) a5 0050 wi. pet. 5) + JetANo. T Diesel (0.3 WL, poL. 5,
1.5x1076 gal/yr) Good Combustion Practices (existing) 0 9.54 0.0
ULSD (0.0015 wt. pct. S) + Limited Operation 98.5% 0.00018 0.0116
7 Emergency Generator Engine Low Sulfur Fuel (0.05 wt. pct. S) + Limited Operation 50 0.006 0.0059
Limited Operation (0.1 wt. pct. S) (existing) 0 0.0118 0
11,12 Propane-Fired Boiler Low Sulfur Fuel (existing) 0 0.0002 0
GVEA North Pole Facility Appendlx LLL(D .7.7-1435 August 2017
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Project:

Public Review Draft

Table 5-4. Annualized Costs for ULSD on

GVEA North Pole - PM, s BACT Analysis (EU ID 1 - GE Frame 7 CT)

the Diesel-fired Simple Cycle Gas Turbine (EU ID 1)

August 19, 2024

Shaded cells indicate user inputs

Prepared By:

Checked By:
Rev:

Annualized Costs

DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT I:I excluded in this estimate
(4) Utilities
(a) ULSD Costs: 45,282,462 GAL 0.185 S 8,377,255 $ 8,377,255
Total Direct Annual Costs (TDAC) TDAC = $ 8,377,255
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate $ - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = § -
Total Indirect Annual Costs (TIAC) (refer to Table 5-10) TIAC = $ 1,446,967
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 9,824,223

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON PTE)
COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON ACTUAL HISTORIC RUN TIMES, AVOIDING 142.3 TONS PER YEAR)"
COST EFFECTIVENESS ($ PER TON PM AVOIDED BASED ON 6 TONS SO, AVOIDED = 1 TON PM AVOIDED)*

= 1,482

(TAQ)/(TPY) =
(TAQ)/(TPY) =
(TAQ)/(TPY) =

$
$
$

6,629
9,653
57,920

Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual)
Project Life (EPA OAQPS Control Cost Manual)

[ 850 %

30 years

1 Annual average run hours for EU 1 from 2009-2016 is 833 hours, and the peak in the last four years has been 587 hours. 833 hours equates to 4,305,969 gallons of fuel, a TDAC of

$1,148,832, and a TAC of $3,068,356. The capital cost of bulk fuel storage would be less and the TIAC for actuals is shown in Table 5-10.

2 Alaska Department of Environmental Conservation, Amendments to State Air Quality Control Plan Vol. Ill: Appendix I11.D.5.7, page 52. In reference to fuel oil emissions, "Ambient sampling

and modeling in FNSB indicates that reduction of six tons of SOy emissions result in the same reduction in ambient PM, 5 concentration as the reduction of one ton of directly emitted PM, 5".

GVEA North Pole Facility
PM, 5 Serious NAA BACT Analysis

Appendix [J1.D.7.7-1436
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Project:

Public Review Draft

Table 5-4. Annualized Costs for ULSD on

GVEA North Pole - PM, s BACT Analysis (EU ID 1 - GE Frame 7 CT)

the Diesel-fired Simple Cycle Gas Turbine (EU ID 1)

August 19, 2024

Shaded cells indicate user inputs

Prepared By:

Checked By:
Rev:

Annualized Costs

DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT I:I excluded in this estimate
(4) Utilities
(a) ULSD Costs: 45,282,462 GAL 0.424 S 19,199,764 $ 19,199,764
Total Direct Annual Costs (TDAC) TDAC = $ 19,199,764
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate $ - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = § -
Total Indirect Annual Costs (TIAC) (refer to Table 5-10) TIAC = $ 1,446,967
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 20,646,731

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON PTE)
COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON ACTUAL HISTORIC RUN TIMES, AVOIDING 142.3 TONS PER YEAR)"
COST EFFECTIVENESS ($ PER TON PM AVOIDED BASED ON 6 TONS SO, AVOIDED = 1 TON PM AVOIDED)*

= 1,482

(TAQ)/(TPY) =
(TAQ)/(TPY) =
(TAQ)/(TPY) =

$
$
$

13,932
16,885
101,313

Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual)
Project Life (EPA OAQPS Control Cost Manual)

[ 850 %

30 years

1 Annual average run hours for EU 1 from 2009-2016 is 833 hours, and the peak in the last four years has been 587 hours. 833 hours equates to 4,305,969 gallons of fuel, a TDAC of
$1,148,832, and a TAC of $3,068,356. The capital cost of bulk fuel storage would be less and the TIAC for actuals is shown in Table 5-10.

2 Alaska Department of Environmental Conservation, Amendments to State Air Quality Control Plan Vol. Ill: Appendix I11.D.5.7, page 52. In reference to fuel oil emissions, "Ambient sampling

and modeling in FNSB indicates that reduction of six tons of SOy emissions result in the same reduction in ambient PM, 5 concentration as the reduction of one ton of directly emitted PM, 5".

GVEA North Pole Facility
PM, 5 Serious NAA BACT Analysis

Appendix [J1.D.7.7-1437

August 2017



Project:

Public Review Draft

Table 5-5. Annualized Costs for ULSD on

GVEA North Pole - PM, s BACT Analysis (EU ID 2 - GE Frame 7 CT)

the Diesel-fired Simple Cycle Gas Turbine (EU ID 2)

August 19, 2024

Shaded cells indicate user inputs

Prepared By:

Checked By:
Rev:

Annualized Costs

DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT I:I excluded in this estimate
(4) Utilities
(a) ULSD Costs: 41,312,492 GAL 0.185 S 7,642,811 $ 7,642,811
Total Direct Annual Costs (TDAC) TDAC = $ 7,642,811
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate $ - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = § -
Total Indirect Annual Costs (TIAC) (refer to Table 5-10) TIAC = $ 1,446,967
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 9,089,779

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON PTE)
COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON ACTUALS, AVOIDING 422.3 TONS PER YEAR)"
COST EFFECTIVENESS ($ PER TON PM AVOIDED BASED ON 6 TONS SO, AVOIDED = EQUIVALENT TO 1 TON PM AVOIDED)*

= 1,352.0

(TAQ)/(TPY) =
(TAQ)/(TPY) =
(TAQ)/(TPY) =

$
$
$

6,723
6,964
41,786

Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual)
Project Life (EPA OAQPS Control Cost Manual)

[ 850 %

30 years

1 Annual average run hours for EU 2 from 2009-2016 is 2472 hours, and the peak in the last four years has been 2873 hours. 2472 hours equates to 12,778,338 gallons of fuel, a TDAC of
$3,409,261, and a TAC of $5,328,784. The capital cost of bulk fuel storage would be less and the TIAC for actuals is shown in Table 5-10.

2 Alaska Department of Environmental Conservation, Amendments to State Air Quality Control Plan Vol. Ill: Appendix I11.D.5.7, page 52. In reference to fuel oil emissions, "Ambient sampling

and modeling in FNSB indicates that reduction of six tons of SOy emissions result in the same reduction in ambient PM, 5 concentration as the reduction of one ton of directly emitted PM, 5".

GVEA North Pole Facility
PM, 5 Serious NAA BACT Analysis
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Project:

Public Review Draft

Table 5-5. Annualized Costs for ULSD on

GVEA North Pole - PM, s BACT Analysis (EU ID 2 - GE Frame 7 CT)

the Diesel-fired Simple Cycle Gas Turbine (EU ID 2)

August 19, 2024

Shaded cells indicate user inputs

Prepared By:

Checked By:
Rev:

Annualized Costs

DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT I:I excluded in this estimate
(4) Utilities
(a) ULSD Costs: 41,312,492 GAL 0.424 S 17,516,497 $ 17,516,497
Total Direct Annual Costs (TDAC) TDAC = $ 17,516,497
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate $ - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = § -
Total Indirect Annual Costs (TIAC) (refer to Table 5-10) TIAC = $ 1,446,967
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 18,963,464

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON PTE)
COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON ACTUALS, AVOIDING 422.3 TONS PER YEAR)"
COST EFFECTIVENESS ($ PER TON PM AVOIDED BASED ON 6 TONS SO, AVOIDED = EQUIVALENT TO 1 TON PM AVOIDED)*

= 1,352.0

(TAQ)/(TPY) =
(TAQ)/(TPY) =
(TAQ)/(TPY) =

$
$
$

14,026
14,196
85,178

Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual)
Project Life (EPA OAQPS Control Cost Manual)

[ 850 %

30 years

1 Annual average run hours for EU 2 from 2009-2016 is 2472 hours, and the peak in the last four years has been 2873 hours. 2472 hours equates to 12,778,338 gallons of fuel, a TDAC of
$3,409,261, and a TAC of $5,328,784. The capital cost of bulk fuel storage would be less and the TIAC for actuals is shown in Table 5-10.

2 Alaska Department of Environmental Conservation, Amendments to State Air Quality Control Plan Vol. Ill: Appendix I11.D.5.7, page 52. In reference to fuel oil emissions, "Ambient sampling

and modeling in FNSB indicates that reduction of six tons of SOy emissions result in the same reduction in ambient PM, 5 concentration as the reduction of one ton of directly emitted PM, 5".

GVEA North Pole Facility
PM, 5 Serious NAA BACT Analysis

Appendix [J1.D.7.7-1439

August 2017



Public Review Draft August 19, 2024

Table 5-6. Annualized Costs for ULSD on
the Diesel-fired Combined Cycle Gas Turbines (EU IDs 5 and 6)

Shaded cells indicate user inputs
Project: GVEA North Pole - PM, s BACT Analysis (EU IDs 5 and 6 - GE LM6000PC CT) Prepared By:

Checked By:
Rev:

Annualized Costs

DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1)  Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials Lot I:l excluded in this estimate
(4) Utilities

(a)  ULSD Costs: GAL $ 17,085,516 $ 17,085,516
Total Direct Annual Costs (TDAC) TDAC = $ 17,085,516

JINDIRECT ANNUAL COSTS

(5) Overhead % excluded in this estimate $ - S -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -

Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = S -
Total Indirect Annual Costs (TIAC) TIAC = $ -
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 17,085,516

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR = 6.7

COST EFFECTIVENESS ($ PER TON AVOIDED) (TAC)/(TPY) = $ 2,559,025

Data Inputs for Capital Recovery Factor:

Annual Interest Rate (EPA OAQPS Control Cost Manual) %
Project Life (EPA OAQPS Control Cost Manual) 30 years

GVEA North Pole Facility .
PM2.5 Serious NAA BACT Analysis Appendix 4JLB.7.7-1440 August 2017



Public Review Draft August 19, 2024

Table 5-6. Annualized Costs for ULSD on
the Diesel-fired Combined Cycle Gas Turbines (EU IDs 5 and 6)

Shaded cells indicate user inputs

Project: GVEA North Pole - PM, s BACT Analysis (EU IDs 5 and 6 - GE LM6000PC CT) Prepared By:
Checked By:
Rev:
Annualized Costs
DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1)  Operating & Maintenance Costs % $ - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials Lot I:l excluded in this estimate
(4) Utilities
(a)  ULSD Costs: GAL $ 32,456,669 $ 32,456,669
Total Direct Annual Costs (TDAC) TDAC = $ 32,456,669

JINDIRECT ANNUAL COSTS

(5) Overhead % excluded in this estimate $ - S -
(6) Administrative Charges, Property Taxes, Insurance % of capital S - S -

Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = S -
Total Indirect Annual Costs (TIAC) TIAC = $ -
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 32,456,669

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR = 6.7

COST EFFECTIVENESS ($ PER TON AVOIDED) (TAC)/(TPY) = $ 4,861,277
Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual) %
Project Life (EPA OAQPS Control Cost Manual) 30 years

GVEA North Pole Facility .
PM2.5 Serious NAA BACT Analysis Appendix 41L.B.7.7-1441 August 2017



Public Review Draft

Table 5-7. Annualized Costs for ULSD on
the Diesel-fired Emergency Generator Engine (EU ID 7)

August 19, 2024

Shaded cells indicate user inputs

Project: GVEA North Pole - PM, s BACT Analysis (EU ID 7 - Generac Gen Set Engine) Prepared By:
Checked By:
Rev:
A lized Costs
DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % S - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT l:l excluded in this estimate
(4) Utilities
(a)  ULSD Costs: GAL $ 444 $ 444
Total Direct Annual Costs (TDAC) TDAC = S 444
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate S - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital $ - $ -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = $ -
Total Indirect Annual Costs (TIAC) TIAC = §$ -
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 444

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

= 0.012

COST EFFECTIVENESS ($ PER TON AVOIDED) (TAQ)/(TPY) = $ 38,150
Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual) %
Project Life (EPA OAQPS Control Cost Manual) 30 years
GVEA North Pole Facility Appendlx I;leD . 77_ 1 442 At 2017
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Public Review Draft

Table 5-7. Annualized Costs for ULSD on
the Diesel-fired Emergency Generator Engine (EU ID 7)

August 19, 2024

Shaded cells indicate user inputs

Project: GVEA North Pole - PM, s BACT Analysis (EU ID 7 - Generac Gen Set Engine) Prepared By:
Checked By:
Rev:
A lized Costs
DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % S - $ -
(2) Repair & Replacement Costs % $ - $ -
(3) Maintenance Materials LoT l:l excluded in this estimate
(4) Utilities
(a)  ULSD Costs: GAL $ 1,083 $ 1,083
Total Direct Annual Costs (TDAC) TDAC = $ 1,083
INDIRECT ANNUAL COSTS
(5) Overhead % excluded in this estimate S - $ -
(6) Administrative Charges, Property Taxes, Insurance % of capital $ - $ -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = $ -
Total Indirect Annual Costs (TIAC) TIAC = §$ -
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 1,083

Cost Effectiveness Summary

TOTAL TONS SO, AVOIDED PER YEAR

= 0.012

COST EFFECTIVENESS ($ PER TON AVOIDED) (TAQ)/(TPY) = $ 93,086
Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual) %
Project Life (EPA OAQPS Control Cost Manual) 30 years
GVEA North Pole Facility 1 _
PM, 5 Serious NAA BACT Analysis Appendlx LLJWD . 77 l 443 August 2017



Public Review Draft

August 19, 2024

Table 5-8. GVEA North Pole Facility - SO, BACT Cost Effectiveness

Summary1 for Each Emission Unit Based on PTE

Simple Cycle Gas Turbine (EU ID 1)

ULSD (0.0015 wt. pct. S) 4 $10,875,319 $20,646,731 $19,199,764 $13,932
Good Combustion Practices (0.50 wt. pct. S)
e 1,486 ~ ~ ~ ~
(existing)
Simple Cycle Gas Turbine (EU ID 2)
Limited Operation + ULSD (0.0015 wt. pct. S) 4 $10,875,319 $18,963,464 $17,516,497 $14,026
Good Combustion Practices (0.50 wt. pct. S)
. 1,356 ~ ~ ~ ~
(existing)
Combined Cycle Gas Turbines (EU IDs 5 and 6)
ULSD (0.0015 wt. pct. S) 3 ~ $32,456,669 ~ $4,861,277
LOR (U.UUOU WL. PCL. O] T JEWA/NU. T JIESET (V.0 WL
pct. S, 1.5x1076 gal/yr) Good Combustion 10 ~ ~ ~ ~
Emergency Generator Engine (EU ID 7)
ULSD (0.0015 wt. pct. S) + Limited Operation 0.0002 ~ $1,083 ~ $93,086
Limited Operation (0.1 wt. pct. S) (existing) 0.01 ~ ~ ~ ~
Propane Fired Boilers (EU IDs 11 and 12)
Low Sulfur Fuel (propane) (existing) | 0 | ~ | ~ ~ ~
Summary1 for Each Emission Unit Based on Actuals
Cost
Control Technoloay Obtion SO, Emissions| Total Installed Total Annualized | Annual O&M Cost Effectiveness
e (tpy) Capital ($) Cost ($lyear) ($lyear) ($/ton SO,
removed)
Simple Cycle Gas Turbine (EU ID 1)
ULSD (0.0015 wt. pct. S) 4 $10,875,319 $3,068,356 $1,148,832 $21,563
Good Combustion Practices (0.50 wt. pct. S)
. 1,486 ~ ~ ~ ~
(existing)
Simple Cycle Gas Turbine (EU ID 2)
Limited Operation + ULSD (0.0015 wt. pct. S) 4 $10,875,319 $5,328,784 $3,409,261 $12,618
Good Combustion Practices (0.50 wt. pct. S)
. 1,356 ~ ~ ~ ~
(existing)
Combined Cycle Gas Turbines (EU IDs 5 and 6)
ULSD (0.0015 wt. pct. S) 3 ~ $32,456,669 ~ $4,861,277
LSR (0.0050 wt. pct. S) + JetA/No. 1 Diesel (0.3 wt.
pct. S, 1.5x10”6 gal/yr) Good Combustion 10 ~ ~ ~ ~
Practices (existing)
Emergency Generator Engine (EU ID 7)
ULSD (0.0015 wt. pct. S) + Limited Operation 0.0002 ~ $1,083 ~ $93,086
Limited Operation (0.1 wt. pct. S) (existing) 0.01 ~ ~ ~ ~
Propane Fired Boilers (EU IDs 11 and 12)
Low Sulfur Fuel (propane) (existing) | 0 | ~ | nd ind i
' All emission costs are on a per emission unit basis.
GVEA North Pole Facility .
PM, s Serious NAA BACT Analysis AppendlxpLJJ@.7.7- 1444 August 2017



Public Review Draft

August 19, 2024

Table 5-9. GVEA North Pole Facility - Proposed SO, BACT and Associated
Emission Rate for Each Emission Unit

D D iofi D it Emission
escription escription Rate’
Simple Cycle Gas . Good Combustion Practices | 500 ppm S in
1,2 : Fuel Qil L
Turbine (existing) fuel
5.6 Combined chle Gas LSR LSR (existing) 30 ppm Sin
Turbine fuel
Emergency Generator . Good Combustion Practices | 500 ppm S in
7 : Fuel Qil L
Engine (existing) fuel
11, 12 Boiler Propane Low Sulfur Fuel - Propane 1, 5445 1 gal
(existing)

! Emissions are on a per emission unit basis.

GVEA North Pole Facility

PM, s Serious NAA BACT Analysis

Appendirddd 4oe7.7-1445
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Public Review Draft August 19, 2024

Table 5-10. Capital Cost for New ULSD Storage Based on
Maximum Fuel Use and Actual Fuel Use

North Pole Zehnder North Pole Zehnder
EUs 1 and 2 EUs 1 and 2 EUs1and2 | EUs1and 2
Maximum Fuel | Maximum Fuel | Actual Fuel Actual Fuel
Use Use Use Use
Capital Cost Estimate $30,425,000 $21,050,000
Heat Input, MMBtu/day
(combined for each set of 32,256 12,864 32,256 12,864
combustion turbines)
Percentage of Heat Input 71.5% 28.5% 71.5% 28.5%
Capital Cost (apportioned | ¢ 1 750530 | ¢ 8674362 |$ 15048511 |8 6,001,489

based on heat input ratio)
Capital Cost (apportioned $
per combustion turbine)
Capital Recovery (per $
combustion turbine)

10,875,319

&

4,337,181

&

7,524,255 [ § 3,000,745

1,011,955 | $ 403,577

&

700,136 | $ 279,221

Administrative Charges,
Property Taxes, Insurance | $ 435,013 | $ 173,487 | $ 300,970 | $ 120,030
(per combustion turbine)

Total Annual Indirect Cost

) . $ 1,446,967 | $ 577,064 | $ 1,001,106 | $ 399,251
(per combustion turbine)

Capital recovery factor | 0.0931|

Data Inputs for Capital Recovery Factor:

Annual Interest Rate (EPA OAQPS Control | 8.50 |pct.
Cost Manual)

Project Life (EPA OAQPS Control Cost | 30 lyears
Manual)

Administrative Charges, Property Taxes 4.00%

Insurance (percentage of total capital
cost)

Capital cost estimate for 1.27 million gallons of storage capacity.

GVEA North Pole Facility X
PM2.5 Serious NAA BACT Analysis Appendiradd Ax7.7-1446 August 2017
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GVEA Zehnder BACT Cover Page
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Air Permits Program

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION
ADDENDUM
for
Golden Valley Electric Association
Zehnder Facility

Prepared by: Dave Jones
Reviewed by: Moses Coss
Final Date: March 23, 2024
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Golden Valley Electric Association March 23, 2024
Zehnder Facility BACT Determination Addendum

\WN-SVRFILE\groups\AQ\General\SIP_ BACT 2017\2024 Updated BACT\GVEA Zhender\03.23.24 2024 Final Zehnder BACT
Determination.docx

Table of Contents
1. INTRODUCTION ...ttt ettt ettt sttt ettt sttt s sae e 1
2. BACT EVALUATION.....cootieteetee ettt ettt sttt s ene e 2
3. BACT DETERMINATION FOR NOX ...cccttittiiiriiiniieieeienieeie sttt 3
4. BACT DETERMINATION FOR PM25..uuiiiiiiiiiieiieieeieee et e 4
4.1 PM_,;5 BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines (EUs 1 and 2)........... 4
4.2  PMa.s5 BACT for the Large Diesel Fired Engines..........ccccoecvveeviieeiiieecieeccieeeieeeeeee 6
4.3 PMaz5 BACT for the Diesel Fired BOIIErs .........coceeviieiiiiiiiiiiiicieceeeeeeeee e 9
5. BACT DETERMINATION FOR SO2 ....ooiiiiiiiiiiiiienieeieeteseeeeeie et 11
5.1 SOz BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines..........c.cccccveeeevveernnenns 12
5.2 SOz BACT for the Large Diesel-Fired Engines...........ccccceevieviienienieenienieeieeeeeneen 14
5.3 SOz BACT for the Diesel Fired BOIlers ..........cooeeiiiiiiiiiiiiiiiiieecceeceeeeee, 17
6. BACT DETERMINATION SUMMARY .....ooiiiiiiiiiieiecieieeee et 20
ii

Appendix I11.D.7.7-1449



Public Review Draft August 19, 2024
Golden Valley Electric Association March 23, 2024
Zehnder Facility BACT Determination Addendum

Abbreviations/Acronyms

AAC Alaska Administrative Code
AAAQS ..o, Alaska Ambient Air Quality Standards
Department.................... Alaska Department of Environmental Conservation
BACT ..ot Best Available Control Technology
CFB..oiiiiiiiiin Circulating Fluidized Bed
CFR. oo, Code of Federal Regulations
Cyclones................... Mechanical Separators
DFP....cooiiiiii, Diesel Particulate Filter
DLN..cooiiiiiiiiieees Dry Low NOx
DOC...cocvviiiiiiin, Diesel Oxidation Catalyst
EPA ..o Environmental Protection Agency
ESP..o, Electrostatic Precipitator
EU oo Emission Unit
FITR.......oooi Fuel Injection Timing Retard
GCPs..oveeiiiiee Good Combustion Practices
HAP ..o Hazardous Air Pollutant
ITR....ooii Ignition Timing Retard
LEA. ... Low Excess Air
INB. ..o Low NOx Burners
MR&RS ....oooveieiiinne Monitoring, Recording, and Reporting
NESHAPS .....cccocvine National Emission Standards for Hazardous Air Pollutants
NSCR....coviiiiiienn, Non-Selective Catalytic Reduction
NSPS e, New Source Performance Standards
() 2V D Owner Requested Limit
PSD...ooiii Prevention of Significant Deterioration
PTE. ..o Potential to Emit
RICE, ICE ..................... Reciprocating Internal Combustion Engine, Internal Combustion Engine
SCR v, Selective Catalytic Reduction
N U S Alaska State Implementation Plan
SNCR.....cvviiiieiiens Selective Non-Catalytic Reduction
ULSD it Ultra Low Sulfur Diesel

Units and Measures
gal/hr...cooeiiieiiiiiee, gallons per hour
g/kWh ..o, grams per kilowatt hour
g/hp-hr.....ccccovvvnnnnn, grams per horsepower hour
hr/day.....cccceeeevcerien, hours per day
1177 S hours per year
11 horsepower
Ib/hr .o pounds per hour
Ib/MMBHtu..........ccc...... pounds per million British thermal units
1b/1000 gal..................... pounds per 1,000 gallons
KW o kilowatts
MMBtu/hr.....ccceeeenee million British thermal units per hour
MMsct/hr......ooeveeeeneee million standard cubic feet per hour
01010 parts per million by volume
EPY ettt tons per year

Pollutants
CO et Carbon Monoxide
HAP ..o, Hazardous Air Pollutant
A0 G Oxides of Nitrogen
SOz v, Sulfur Dioxide
PMas.iiiiiiieieien, Particulate Matter with an acrodynamic diameter not exceeding 2.5 microns
PMig ciiieieeieieee, Particulate Matter with an aerodynamic diameter not exceeding 10 microns

il
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1. INTRODUCTION

The Zehnder Facility (Zehnder) is an electric generating facility that combusts distillate fuel in
combustion turbines to provide power to the Golden Valley Electric Association (GVEA) grid.
The power plant contains two fuel oil-fired simple cycle gas combustion turbines and two diesel-
fired generators (electro-motive diesels) used for emergency power and to serve as black start
engines for the GVEA generation system. The primary fuel is stored in two 50,000 gallon
aboveground storage tanks. Turbine startup fuel and electro-motive diesels primary fuel is stored
in a 12,000 gallon above ground storage tank.

In a letter dated April 24, 2015, the Alaska Department of Environmental Conservation
(Department) requested the stationary sources expected to be major stationary sources in the
particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers
(PM25) serious nonattainment area perform a voluntary Best Available Control Technology
(BACT) review in support of the state agency’s required SIP submittal once the nonattainment
area is re-classified as a Serious PM» s nonattainment area. The designation of the area as
“Serious” with regard to nonattainment of the 2006 24-hour PM> s ambient air quality standards
was published in Federal Register Vol. 82, No. 89, May 10, 2017, pages 21703-21706, with an
effective date of June 9, 2017.!

The initial BACT Determination for Zehnder was included in Part 4 of Appendix I11.D.7.07
Control Strategies Chapter, in the State Air Quality Control Plan adopted on November
19, 2019, with amendments adopted on November 18, 2020, as part of a complete SIP
package.? The EPA’s Air Plan Partial Approval and Partial Disapproval; AK, Fairbanks
North Star Borough; 2006 24-hour PM s Serious Area and 189(d) Plan? published in the
Federal Register on December 5, 2023 (88 Fed. Reg. 84658) disapproved of Alaska’s initial
BACT determinations for PM2.s and SO: controls. This BACT addendum addresses the
EPA’s disapproval of the significant emissions units (EUs) listed in the Zehnder facility’s
operating permit AQ0109TVP04. The BACT addendum also accounts for EPA’s comments
listed in Memorandum dated August 24, 2022 from Zach Hedgpeth, LSASD to Matthew
Jentgen, ARD.* This BACT addendum provides the Department’s review of the BACT
analysis for PMa2.s, and the BACT analysis for sulfur dioxide (SO2) emissions, which is a
precursor pollutant that can form PM:s in the atmosphere post combustion. Note that the
section for oxides of nitrogen (NOX), which is also a precursor pollutant that can form
PM:5 in the atmosphere post combustion, has been removed from this addendum because
the EPA has approved? of the Department’s comprehensive NOx precursor demonstration
under 40 C.F.R. 51.1006(a)(1) and 51.1010(a)(2)(ii).

! Federal Register, Vol. 82, No. 89, Wednesday May 10, 2017 (https://dec.alaska.gov/air/anpms/comm/docs/2017-
09391-CFR.pdf )

2 Background and detailed information regarding Fairbanks PM; s State Implementation Plan (SIP) can be found at
http://dec.alaska.gov/air/anpms/communities/fbks-pm2-5-serious-sip/.

3 The EPA’s Air Plan Partial Approval and Partial Disapproval; AK, Fairbanks North Star Borough; 2006 24-hour PM s
Serious Area and 189(d) Plan can be found at https://www.regulations.gov/document/EPA-R10-OAR-2022-0115-0426.

4 Document 000007 _EPA Technical Support Document — GVEA BACT TSD v20220824:
https://www.regulations.gov/document/EPA-R10-OAR-2022-0115-0214.
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The following sections review GVEA’s BACT analysis for the Zehnder Facility for technical
accuracy and adherence to accepted engineering cost estimation practices.

2. BACT EVALUATION

A BACT analysis is an evaluation of all available control options for equipment emitting the
triggered pollutants and a process for selecting the best option based on feasibility, economics,
energy, and other impacts. 40 CFR 52.21(b)(12) defines BACT as a site-specific determination
on a case-by-case basis. The Department’s goal is to identify BACT for the permanent emission
units (EUs) at the GVEA Zehnder facility that emit PM> s and SO,, establish emission limits
which represent BACT, and assess the level of monitoring, recordkeeping, and reporting
(MR&R) necessary to ensure GVEA applies BACT for the EUs. The Department based the
BACT review on the five-step top-down approach set forth in Federal Register Volume 61,
Number 142, July 23, 1996 (Environmental Protection Agency). Table A presents the EUs
subject to BACT review.

Table A: Emission Units Subject to BACT Review

Installation or
EU ID Description of EU Rating/Size Construction
Date
I . . . 268 MMBtu/hr
1 Fuel Oil-Fired Regenerative Simple Cycle Gas Turbine (18.4 MW) 1971
S . . . 268 MMBtu/hr
2 Fuel Oil-Fired Regenerative Simple Cycle Gas Turbine (18.4 MW) 1972
. . . 28 MMBtu/hr
3 Diesel-Fired Emergency Generator Engine (2.75 MW) 1970
. . . 28 MMBtu/hr
4 Diesel-Fired Emergency Generator Engine (2.75 MW) 1970
10 Diesel-Fired Boiler 1.7 MMBtu/hr 2012
11 Diesel-Fired Boiler 1.7 MMBtu/hr 2012

Five-Step BACT Determinations
The following sections explain the steps used to determine BACT for PM2 5 and SO- for the
applicable equipment.

Step 1 Identify All Potentially Available Control Technologies

The Department identifies all available control options for the EU and the pollutant under
consideration. This includes technologies used throughout the world or emission reductions
through the application of available control techniques, changes in process design, and/or
operational limitations. To assist in identifying available controls, the Department reviews
available controls listed on the Reasonably Available Control Technology (RACT), BACT, and
Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC). The RBLC is an EPA
database where permitting agencies nationwide post imposed BACT for PSD sources. It is
usually the first stop for BACT research. In addition to the RBLC search, the Department used
several search engines to look for emerging and tried technologies used to control PM; 5 and SO»
emissions from equipment similar to those listed in Table A.
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Step 2 Eliminate Technically Infeasible Control Technologies:

The Department evaluates the technical feasibility of each control technology based on source
specific factors in relation to each EU subject to BACT. Based on sound documentation and
demonstration, the Department eliminates control technologies deemed technically infeasible due
to physical, chemical, and engineering difficulties.

Step 3 Rank the Remaining Control Technologies by Control Effectiveness
The Department ranks the remaining control technologies in order of control effectiveness with
the most effective at the top.

Step 4 Evaluate the Most Effective Controls and Document the Results as Necessary

The Department reviews the detailed information in the BACT analysis about the control
efficiency, emission rate, emission reduction, cost, environmental, and energy impacts for each
option to decide the final level of control. The analysis must present an objective evaluation of
both the beneficial and adverse energy, environmental, and economic impacts. A proposal to use
the most effective option does not need to provide the detailed information for the less effective
options. If cost is not an issue, a cost analysis is not required. Cost effectiveness for a control
option is defined as the total net annualized cost of control divided by the tons of pollutant
removed per year. Annualized cost includes annualized equipment purchase, erection, electrical,
piping, insulation, painting, site preparation, buildings, supervision, transportation, operation,
maintenance, replacement parts, overhead, raw materials, utilities, engineering, start-up costs,
financing costs, and other contingencies related to the control option. Sections 4 and 5 present
the Department’s BACT Determinations for PMz 5 and SOx.

Step 5 Select BACT

The Department selects the most effective control option not eliminated in Step 4 as BACT for
the pollutant and EU under review and lists the final BACT requirements determined for each
EU in this step. A project may achieve emission reductions through the application of available
technologies, changes in process design, and/or operational limitations. The Department
reviewed GVEA’s BACT analysis and made BACT determinations for PM» s and SO> for the
GVEA Zehnder Facility. These BACT determinations are based on the information submitted by
GVEA in their analysis, information from vendors, suppliers, sub-contractors, RBLC, and an
exhaustive internet search.

3. BACT DETERMINATION FOR NOx

As discussed in the Section 1 Introduction, this BACT addendum has removed the
previous NOx BACT determinations included in the State Air Quality Control Plan
adopted on November 19, 2019, with amendments adopted on November 18, 2020.2
because the optional comprehensive precursor demonstration (as allowed under 40
C.F.R. 51.1006(1) and 51.1010(a)(2)(ii)) for the precursor gas NOx for point sources
illustrates that NOx controls are not needed. The Department submitted with the Serious
SIP a final comprehensive precursor demonstration as justification not to require post
emission controls for NOx. Please see the precursor demonstration for NOx in the
Serious SIP Modeling Chapter I11.D.7.8.2 The PMa.s NAAQS Final SIP Requirements
Rule states if the state determines through a precursor demonstration that controls for a
| precursor gas are not needed for attaining the standard, then the controls identified as
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BACT/BACM or Most Stringent Measure for the precursor gas are not required to be
implemented.® The Department’s NOx precursor demonstration was approved in EPA’s
Air Plan Partial Approval and Partial Disapproval; AK, Fairbanks North Star Borough;
2006 24-hour PMs Serious Area and 189(d) Plan’? published in the Federal Register on

December 5, 2023 (88 Fed. Reg. 84658).

4. BACT DETERMINATION FOR PM: 5

The Department based its PM2 5 assessment on BACT determinations found in the RBLC,
internet research, and BACT analyses submitted to the Department by GVEA for the North Pole
Power Plant and Zehnder Facility, Aurora for the Chena Power Plant, US Army for Fort
Wainwright, and UAF for the Combined Heat and Power Plant.

4.1  PMa2s BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines (EUs 1 and 2)

Possible PM; 5 emission control technologies for the fuel oil-fired simple cycle gas turbines were
obtained from the RBLC. The RBLC was searched for all determinations in the last 10 years
under the process code 15.190, Simple Cycle Gas Turbines (> 25 MW) The search results for
simple cycle gas turbines are summarized in Table 4-1.

Table 4-1. RBLC Summary of PM2.5 Control for Simple Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Good Combustion Practices 25 0.0038 — 0.0076 1b/MMBtu
Clean Fuels 12 5-14 Ib/hr
RBLC Review

A review of similar units in the RBLC indicates restrictions on fuel sulfur contents and good
combustion practices are the principle PM control technologies installed on simple cycle gas
turbines. The lowest PM> s emission rate listed in the RBLC is 0.0038 Ib/MMBtu.

Step 1 - Identification of PM2.s Control Technology for the Simple Cycle Gas Turbines
From research, the Department identified the following technologies as available for control of
PMb s emissions from fuel oil-fired simple cycle gas turbines:

(a) Low Sulfur Fuel
Low sulfur fuel has been known to reduce particulate matter emissions. PM» s emission
rates for low sulfur fuel are not available and therefore a BACT emissions rate cannot be
set for low sulfur fuel. The Department does not consider low sulfur fuel a technically
feasible control technology for the fuel oil-fired simple cycle gas turbines.

(b) Low Ash Fuel
Residual fuels and crude oil are known to contain ash forming components, while refined
fuels are low ash. Fuels containing ash can cause excessive wear to equipment and foul

> https://www.gpo.gov/fdsys/pkg/FR-2016-08-24/pdf/2016-18768.pdf
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combustion components. EUs 1 and 2 are fired exclusively on distillate fuel which is a
form of refined fuel, and potential PM> s emissions are based on emission factors for
distillate fuel. The Department considers low ash fuel a technically feasible control
technology for the fuel oil-fired simple cycle gas turbines.

(c) Limited Operation
Limiting the operation of emission units reduces the potential to emit for those units. Due
to EUs 1 and 2 currently operating under limits, the Department considers limited
operation as a feasible control technology for the fuel oil-fired simple cycle gas turbines.

(d) Good Combustion Practices (GCPs)
GCPs typically include the following elements:

Sufficient residence time to complete combustion;

Providing and maintaining proper air/fuel ratio;

High temperatures and low oxygen levels in the primary combustion zone;
High enough overall excess oxygen levels to complete combustion and
maximize thermal efficiency.

B

Combustion efficiency is dependent on the gas residence time, the combustion
temperature, and the amount of mixing in the combustion zone. GCPs are
accomplished primarily through combustion chamber design as it relates to
residence time, combustion temperature, air-to-fuel mixing, and excess oxygen
levels. Proper management of the combustion process will result in a reduction of PMa.s
emissions. The Department considers GCPs a technically feasible control technology for
the fuel oil-fired simple cycle gas turbines.

Step 2 - Eliminate Technically Infeasible PMz.s Controls for the Simple Cycle Gas Turbines
As explained in Step 1 of Section 4.1, the Department does not consider low sulfur fuel as
technically feasible technology to control PM» 5 emissions from the fuel oil-fired simple cycle
gas turbines.

Step 3 - Rank the Remaining PMz.s Control Technologies for the Simple Cycle Gas Turbines
The following control technologies have been identified and ranked by efficiency for the control
of PM> 5 emissions from the fuel oil-fired simple cycle gas turbines:

(d) Good Combustion Practices  (Less than 40% Control)
(b) Low Ash Fuel (0% Control)
(c¢) Limited Operation (0% Control)

Control technologies already in practice at the stationary source or included in the design of the
EU are considered 0% control for the purpose of the SIP BACT for existing stationary sources.

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA proposes the following as BACT for PM; s emissions from the fuel oil-fired simple cycle
gas turbines:
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(a) PM2s emissions from EUs 1 and 2 shall not exceed 0.012 Ib/MMBtu over a 4-hour
averaging period; and

(b) Maintaining good combustion practices.

Step S - Selection of PM2s5 BACT for the Simple Cycle Gas Turbines
The Department’s finding is that BACT for PM: s emissions from the fuel oil-fired simple cycle
gas turbines is as follows:

(a) PM2s emissions from EUs 1 and 2 shall be controlled by combusting only low ash fuel,

(b) Maintain good combustion practices at all times of operation by following the
manufacturer’s operation and maintenance procedures;

(c) Initial compliance with the proposed PM: s emission limit will be demonstrated by
conducting a performance test to obtain an emission rate; and

(d) PM2s emissions from EUs 1 & 2 shall not exceed 0.012 1b/MMBtu® over a 3-hour
averaging period.

Table 4-2 lists the proposed PM2s BACT determination for this facility along with those for
other fuel oil-fired simple cycle gas turbines located in the Serious PM; 5 nonattainment area.

Table 4-2. Comparison of PM2.s BACT for Simple Cycle Gas Turbines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
GVEA — [Two Fuel Oil-Fired Simple 0.012 Ib/MMBtu® . .
North Pole Cycle Gas Turbines 1,344 MMBru/hr (3-hour averaging period) Good Combustion Practices
GVEA — [Two Fuel Oil-Fired Simple 0.012 Ib/MMBtu® . .
Zehnder Cycle Gas Turbines >36 MMBtu/hr (3-hour averaging period) Good Combustion Practices

4.2 PMaz.5s BACT for the Large Diesel Fired Engines

Possible PM: s emission control technologies for large engines were obtained from the RBLC.
The RBLC was searched for all determinations in the last 10 years under the process codes
17.110-17.190, Large Internal Combustion Engines (>500 hp). The search results for large
diesel-fired engines are summarized in Table 4-3.

Table 4-3. RBLC Summary of PM2.5 Control for Large Diesel-Fired Engines

Control Technology Number of Determinations Emission Limits (g/hp-hr)
Federal Emission Standards 12 0.03 -0.02
Good Combustion Practices 28 0.03-0.24
Limited Operation 11 0.04 -0.17
Low Sulfur Fuel 14 0.15-0.17
No Control Specified 14 0.02 -0.15

6 Table 3.1-2a of US EPA’s AP-42 Emission Factors. https://www3.epa.gov/ttnchiel/ap42/ch03/final/c03s01.pdf
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RBLC Review

A review of similar units in the RBLC indicates that good combustion practices, compliance
with the federal emission standards, low ash/sulfur diesel, and limited operation are the principle
PMb 5 control technologies installed on large diesel-fired engines. The lowest PM» s emission rate
in the RBLC is 0.02 g/hp-hr.

Step 1 - Identification of PM2.s Control Technology for the Large Diesel-Fired Engines
From research, the Department identified the following technologies as available for controls of
PM; 5 emissions from diesel fired engines rated at 500 hp or greater:

(a) Diesel Particulate Filter (DPF)
DPFs are a control technology that is designed to physically filter particulate matter
from the exhaust stream. Several designs exist which require cleaning and replacement
of the filter media after soot has become caked onto the filter media. Regenerative filter
designs are also available that burn the soot on a regular basis to regenerate the filter
media. DPF can reduce PMz s emissions by 85%. The Department considers DPF a
technically feasible control technology for the large diesel-fired engines.

(b) Diesel Oxidation Catalyst (DOC)
DOC can reportedly reduce PMz s emissions by 30% and PM emissions by 50%. A
DOC is a form of “bolt on” technology that uses a chemical process to reduce pollutants
in the diesel exhaust into decreased concentrations. They replace mufflers on vehicles,
and require no modifications. More specifically, this is a honeycomb type structure that
has a large area coated with an active catalyst layer. As CO and other gaseous
hydrocarbon particles travel along the catalyst, they are oxidized thus reducing
pollution. The Department considers DOC a technically feasible control technology for
the large diesel-fired engines.

(c) Positive Crankcase Ventilation
Positive crankcase ventilation is the process of re-introducing the combustion air into
the cylinder chamber for a second chance at combustion after the air has seeped into
and collected in the crankcase during the downward stroke of the piston cycle. This
process allows any unburned fuel to be subject to a second combustion opportunity.
Any combustion products act as a heat sink during the second pass through the piston,
which will lower the temperature of combustion and reduce the thermal NOx formation.
The Department considers positive crankcase ventilation a technically feasible control
technology for the large diesel-fired engines.

(d) Low Sulfur Fuel
Low sulfur fuel has been known to reduce particulate matter emissions. The Department
considers low sulfur fuel as a technically feasible control technology for the large
diesel-fired engine.

(e) Low Ash Diesel
Residual fuels and crude oil are known to contain ash forming components, while
refined fuels are low ash. Fuels containing ash can cause excessive wear to equipment
and foul engine components. The Department considers low ash diesel a technically
feasible control technology for the large diesel-fired engines.
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(f) Federal Emission Standards

(2

(h)

Step 2 -

RBLC NOx determinations for federal emission standards require the engines meet the
requirements of 40 C.F.R. 60 NSPS Subpart IIII, 40 C.F.R 63 Subpart ZZZZ, non-road
engines (NREs), or EPA tier certifications. NSPS Subpart IIII applies to stationary
compression ignition internal combustion engines that are manufactured or
reconstructed after July 11, 2005. The Department considers meeting the technology
based New Source Performance Standards (NSPS) as a technically feasible control
technology for the large diesel-fired engines.

Limited Operation

Limiting the operation of emissions units reduces the potential to emit of those units.
The Department considers limited operation as a feasible control technology for the
large diesel-fired engines.

Good Combustion Practices

The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of PM2 s emissions. The Department
considers GCPs a technically feasible control technology for the large diesel-fired
engines.

Eliminate Technically Infeasible PM2.s Control Technologies for the Large Engines

PM; s emission rates for low sulfur fuel are not available and therefore a BACT emissions rate
cannot be set for low sulfur fuel. Low sulfur fuel is not a technically feasible control technology.

Step 3 -

Rank the Remaining PMz.s Control Technologies for the Large Diesel-Fired Engines

The following control technologies have been identified and ranked by efficiency for the control
of PM> 5 emissions from the large diesel-fired engines:

(g) Limited Operation (94% Control)
(a) Diesel Particulate Filters (85% Control)
(h) Good Combustion Practices (Less than 40% Control)
(b) Diesel Oxidation Catalyst (30% Control)
(e) Low Ash Diesel (25% Control)
(c) Positive Crankcase Ventilation (10% Control)
(f) Federal Emission Standards (Baseline)
Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal
GVEA proposes limited operation as BACT for PM» s emissions from the large diesel-fired
engines:

(a) Limit non-emergency operation of EUs 3 and 4 to no more than 500 hours per year each for

maintenance checks and readiness testing; and
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(b) PMa 5 emissions from EUs 3 and 4 shall not exceed 0.1 Ib/MMBtu’ over a 4-hour
averaging period.

Department Evaluation of BACT for PM2.5s Emissions from the Large Diesel-Fired Engines
The Department reviewed GVEA’s proposal finds that PM> 5 emissions from the large diesel-
fired engines can also be controlled by good combustion practices.

Step 5 - Selection of PM2.s BACT for the Large Diesel-Fired Engines
The Department’s finding is that the BACT for PM» 5 emissions from the large diesel-fired
engines is as follows:

(a) Limit non-emergency operation of EUs 3 and 4 to no more than 100 hours per year each,;

(b) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation;

(¢) PM2.s emissions from EUs 3 and 4 shall not exceed 0.32 g/hp-hr’ over a 3-hour
averaging period; and

(d) Demonstrate compliance with the numerical BACT emission limit by complying with 40
C.F.R 63 Subpart ZZZ7.

Table 4-4 lists the proposed PM2s BACT determination for the facility along with those for other
diesel-fired engines rated at more than 500 hp located in the Serious PM» 5 nonattainment area.

Table 4-4. Comparison of PM2.5s BACT for Large Diesel Engines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
Positive Crankcase Ventilation
UAF Large Diesel-Fired Engines | >500 hp | 0.05-0.32 g/hp-hr Limited Operation

Ultra-Low Sulfur Diesel
Limited Operation
Fort Wainwright | 8 Large Diesel-Fired Engines | > 500 hp | 0.15—0.32 g/hp-hr Ultra-Low Sulfur Diesel
Federal Emission Standards
Positive Crankcase Ventilation

GVEA North Pole| Large Diesel-Fired Engine 600 hp 0.32 g/hp-hr Good Combustion Practices
. . . 11,000 hp Limited Operation
GVEA Zehnder | 2 Large Diesel-Fired Engines (cach) 0.32 g/hp-hr Good Combustion Practices

4.3 PMa2.5 BACT for the Diesel Fired Boilers

Possible PM; 5 emission control technologies for small diesel-fired boilers were obtained from
the RBLC. The RBLC was searched for all determinations in the last 10 years under the process
code 13.220, Commercial/Institutional Size Boilers (<100 MMBtu/hr). The search results for
diesel-fired boilers are summarized in Table 4-5.

Table 4-5. RBLC Summary of PMz.5s Control for Diesel Fired Boilers

|| Control Technology | Number of Determinations | Emission Limits ||

7 Table 3.4-1 of US EPA’s AP-42 Emission Factors (PM). https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s04.pdf
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0.25 1Ib/gal
Good Combustion Practices 3 0.1 tpy
2.17 Ib/hr

RBLC Review

A review of similar units in the RBLC indicates that good combustion practices is the principle
PMb 5 control technology determined for small diesel-fired boilers. The lowest PM> 5 emission
rate listed in the RBLC is 0.1 tpy.

Step 1 - Identification of PM2.s Control Technology for the Diesel Fired Boilers
From research, the Department identified the following technologies as available for control of
PM; 5 emissions from diesel-fired boilers:

(a) Wet Scrubbers
Wet scrubbers use a scrubbing solution to remove PM/PM1o/PMz 5 from exhaust gas
streams. The mechanism for particulate collection is impaction and interception by water
droplets. Wet scrubbers are configured as counter-flow, cross-flow, or concurrent flow,
but typically employ counter-flow where the scrubbing fluid is in the opposite direction
as the gas flow. Wet scrubbers have control efficiencies of 50% - 99%.® One advantage
of wet scrubbers is that they can be effective on condensable particulate matter. A
disadvantage of wet scrubbers is that they consume water and produce water and sludge.
For fine particulate control, a venturi scrubber can be used, but typical loadings for such a
scrubber are 0.1-50 grains/scf. The Department considers the use of wet scrubbers a
technically feasible control technology for the diesel-fired boilers.

(b) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of PM2 s emissions. The Department
considers GCPs a technically feasible control technology for the diesel-fired boilers.

Step 2 - Eliminate Technically Infeasible PM2.s Control Technologies for the Diesel Fired Boilers
All identified control devices are technically feasible for the diesel-fired boilers.

Step 3 - Rank the Remaining PMz.s Control Technologies for the Diesel Fired Boilers
The following control technologies have been identified and ranked by efficiency for the control
of PM> 5 emissions from the diesel-fired boilers:

(a) Wet Scrubbers (50% - 99% Control)
(b) Good Combustion Practices  (Less than 40% Control)

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

8 https://www3.epa.gov/ttn/catc/dirl/fcondnse.pdf
https://www3.epa.gov/ttn/catc/dirl/fiberbed.pdf
https://www3.epa.gov/ttn/catc/dirl/fventuri.pdf
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GVEA proposes the following as BACT for PM2 s emissions from the diesel-fired boilers:
(a) Good Combustion Practices; and

(b) PM2.s emissions shall not exceed 2.13 1b/1,000 gallons® over a 4-hour averaging period.

Department Evaluation of BACT for PMz.s Emissions from Diesel-Fired Boilers

The Department reviewed GVEA’s proposal and finds that the two diesel-fired boilers have a
combined PTE of less than two tpy for PM 5 based on continuous operation of 8,760 hours per
year. At two tpy, the cost effectiveness in terms of dollars per ton for add-on pollution control for
these units is economically infeasible.

Step S - Selection of PM25 BACT for the Diesel-Fired Boilers
The Department’s finding is that BACT for PMa 5 emissions from the diesel-fired boilers is as
follows:

(a) PM2s emissions from the diesel-fired boilers shall not exceed 0.016 Ib/MMBtu '® over a
3-hour averaging period;

(b) Demonstrate compliance with the numerical BACT emission limit by complying with 40
C.F.R 63 Subpart JJJJJJ; and

(c) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation.

Table 4-6 lists the proposed PM2s BACT determination for this facility along with those for other
diesel-fired boilers rated at less than 100 MMBtu/hr in the Serious PM> s nonattainment area.

Table 4-6. Comparison of PM2.s BACT for the Diesel-Fired Boilers at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
. . . 0.016 Limited Operation & Good
UAF 6 Small Diesel-Fired Boilers | <100 MMBtu/hr 1b/MMbtu'® Combustion Practices
Fort Wainwright| 4 Small Diesel-Fired Boilers | <100 MMBtu/hr b /1\%1&“10 Good Combustion Practices
GVEA Zehnder | 2 Small Diesel-Fired Boilers L7 lz/il;/(lzls)tu/hr b /h%ll?tu“’ Good Combustion Practices

5. BACT DETERMINATION FOR SO:

The Department based its SO» assessment on BACT determinations found in the RBLC, internet
research, and BACT analyses submitted to the Department by GVEA for the North Pole Power
Plant and Zehnder Facility, Aurora for the Chena Power Plant, US Army for Fort Wainwright,
and UAF for the Combined Heat and Power Plant.

° Tables 1.3-2 & 1.3-7 of US EPA’s AP-42 Emission Factors: https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf

19 Emissions factor from AP-42 Table’s 1.3-2 (total condensable particulate matter from No. 2 oil, 1.3 Ib/1,000 gal) and
1.3-7 (PM2 5 size-specific factor from distillate oil, 0.83 1b/1,000 gal) converted to Ib/MMBtu. Note that the E.F. has
been corrected from the previous SIP because the small boilers are considered “commercial” under Table 1.3-7
and not “industrial” under Table 1.3-6.
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5.1 SO2 BACT for the Fuel Oil-Fired Simple Cycle Gas Turbines

Possible SO, emission control technologies for the large dual fuel fired boiler was obtained from
the RBLC. The RBLC was searched for all determinations in the last 10 years under the process
code 15.190, Liquid Fuel-Fired Simple Cycle Gas Turbines (> 25 MW). The search results for
simple cycle gas turbines are summarized in Table 5-1.

Table 5-1. RBLC Summary of SOz Controls for Fuel Oil-Fired Simple Cycle Gas Turbines

Control Technology Number of Determinations Emission Limits
Ultra-Low Sulfur Diesel 7 0.0015 % S by wt.
Low Sulfur Fuel 2 0.0026 — 0.055 Ib/MMBtu
Good Combustion Practices 3 0.6 Ib/hr

RBLC Review
A review of similar units in the RBLC indicates that limiting the sulfur content of fuel and good
combustion practices are the principle SO» control technologies determined as BACT for fuel

oil-fired simple cycle gas turbines. The lowest SO2 emission rate listed in the RBLC is
combustion of ULSD at 0.0015 % S by wt.

Step 1 - Identification of SO2 Control Technology for the Simple Cycle Gas Turbines
From research, the Department identified the following technologies as available for control of
SO, emissions from fuel oil-fired simple cycle gas turbines:

(a) Ultra Low Sulfur Diesel (ULSD)
ULSD has a fuel sulfur content of 0.0015 percent sulfur by weight or less. Using ULSD
would reduce SO> emissions because the fuel oil-fired simple cycle gas turbines are
combusting standard diesel that has a sulfur content of up to 0.5 percent sulfur by
weight. Switching to ULSD could reach a great than 99 percent decrease in SO»
emissions from the fuel oil-fired simple cycle gas turbines. The Department considers
ULSD a technically feasible control technology for the fuel oil-fired simple cycle gas
turbines.

(b) Low Sulfur Fuel (No. 1 Fuel Oil)
No. 1 Fuel Oil has a fuel sulfur content of approximately 0.1 percent sulfur by weight.
Using No. 1 fuel oil would reduce SO> emissions because the fuel oil-fired simple cycle
gas turbines are combusting standard No. 2 fuel oil that has a sulfur content of up to 0.5
percent sulfur by weight. Switching to No. 1 fuel oil could reach an 80 percent decrease
in SO, emissions from the fuel oil-fired simple cycle gas turbines during non-startup
operation. The Department considers No. 1 fuel oil a technically feasible control
technology for the fuel oil-fired simple cycle gas turbines.
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(¢) Good Combustion Practices (GCPs)
The theory of GCPs was discussed in detail in the PM»>.s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of SO». The Department considers GCPs a
technically feasible control technology for the fuel oil-fired simple cycle gas turbines.

Step 2 - Eliminate Technically Infeasible SO2 Controls for the Simple Cycle Gas Turbines
All control technologies identified are technically feasible for the fuel oil-fired simple cycle gas
turbines.

Step 3 - Rank Remaining SOz Control Technologies for the Simple Cycle Gas Turbines
The following control technologies have been identified and ranked for control of SO, emissions
from the fuel oil-fired simple cycle turbines:

(a) Ultra Low Sulfur Diesel (99.7% Control)
(b) Low Sulfur Fuel (No. 1 Fuel Oil) (80% Control)
(¢) Good Combustion Practices (Less than 40% Control)

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA provided an economic analysis for switching the fuel combusted in the simple cycle gas
turbines to ultra-low sulfur diesel (ULSD). A summary of the analysis for both of the turbines
combined is shown below:

Table 5-2. GVEA Economic Analysis for Technically Feasible SO2 Controls for Turbines

Control Potential to Emission Total Capital Total Annualized Cost
Alternative Emit Reduction Inves tmell:t ©) Costs Effectiveness
(tpy) (tpy) ($/year) ($/ton)
© OOIIJSL ;,Ds wt) 580 578 $8,674,362 $8,239,935 $14.250

Capital Recovery Factor = 0.0944 (7% interest rate for a 20 year equipment life)

GVEA contends that the economic analysis indicates the level of SO reduction does not justify
the fuel switch to ULSD in the simple cycle turbines based on the excessive cost per ton of SO
removed per year.

GVEA proposes the following as BACT for SO> emissions from the simple cycle gas turbines:

(a) SO emissions from the operation of the fuel oil-fired simple cycle gas turbines will be
controlled with good combustion practices; and

(b) Fuel burned in the fuel oil-fired simple cycle gas turbine will be limited to a sulfur
content of 0.5 percent by weight.

Department Evaluation of BACT for SO2 Emissions from the Simple Cycle Gas Turbines
The Department revised the cost analysis provided for the fuel switch to ULSD in the simple
cycle gas turbines by changing the interest rate to 8.5% (current bank prime interest rate) and
updated the equipment life to 30 years. The Department left the existing 580 ton per vear
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sulfur limit for the facility and the average fuel cost increase provided by GVEA for the
Zehnder Facility of $0.251/gallon unchanged from the previous BACT cost calculation
conducted on November 13, 2019. Additionally, the Department reviewed the cost information
provided by GVEA to appropriately evaluate the total capital investment of installing two new
1.5-million-gallon ULSD storage tanks at GVEA’s North Pole Facility. The capital investment
for EUs 1 and 2 at the Zehnder Facility equates to 28.5% of the total capital investment for the
new tanks.

A summary of these analyses for both of the turbines combined is shown in Table 5-3:

Table 5-3. Department Economic Analysis for Technically Feasible SO2 Controls for Turbines

Control Potential to Emit Emission Total Capital Total Annualized C(.)St
. B Costs Effectiveness
Alternative (tpy) Reduction (tpy) | Investment ($) ($/year) ($/ton)
ULSD 580 578 $8,674,362 $5,109,893 $8,387

Capital Recovery Factor = 0.0931 (8.5% interest rate for a 30-year equipment life)

The Department’s economic analysis indicates the level of SOz reduction justifies the use of
ULSD as BACT for the fuel oil-fired simple cycle gas turbines located in the Serious PM-2.5
nonattainment area.

Step S - Selection of SO2 BACT for the Simple Cycle Gas Turbines
The Department’s finding is that BACT for SO2 emissions from the fuel oil-fired simple cycle
gas turbines is as follows:

(a) SOz emissions from EUs 1 and 2 shall be controlled by limiting the sulfur content of fuel
combusted in the turbines to no more than 0.0015 percent by weight (15 ppmw, ULSD);

(b) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation; and

(c) Compliance with the proposed fuel sulfur content limit will be demonstrated with fuel
shipment receipts and/or fuel test results for sulfur content.

Table 5-4 lists the proposed SO, BACT determination for this facility along with those for other
fuel oil-fired simple cycle gas turbines located in the Serious PM> s nonattainment area.

Table 5-4. Comparison of SO2 BACT for Simple Cycle Gas Turbines at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
GVEA —North| Two Fuel Oil-Fired Simple | -} 300\ ivgme | 0.0015 % S wt. ULSD
Pole Cycle Gas Turbines
GVEA — | Two Fuel Oil-Fired Simple 0
Zehnder Cycle Gas Turbines 536 MMBtu/hr 0.0015 % S wt. ULSD

5.2 SO2 BACT for the Large Diesel-Fired Engines

Possible SO, emission control technologies for large engines were obtained from the RBLC. The
RBLC was searched for all determinations in the last 10 years under the process codes 17.100 to
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17.190, Large Internal Combustion Engines (>500 hp). The search results for large diesel-fired
engines are summarized in Table 5-5.

Table 5-5. RBLC Summary Results for SOz Control for Large Diesel-Fired Engines

Control Technology Number of Determinations Emission Limits (g/hp-hr)
Low Sulfur Diesel 27 0.005-0.02
Federal Emission Standards 6 0.001 —0.005
Limited Operation 6 0.005 —0.006
Good Combustion Practices 3 None Specified
No Control Specified 11 0.005 —0.008

RBLC Review
A review of similar units in the RBLC indicates combustion of low sulfur fuel, limited operation,
good combustion practices, and compliance with the federal emission standards are the principle

SO; control technologies installed on large diesel-fired engines. The lowest SO> emission rate
listed in the RBLC is 0.001 g/hp-hr.

Step 1 - Identification of SO2 Control Technology for the Large Diesel-Fired Engines
From research, the Department identified the following technologies as available for control of
SO» emissions from diesel fired engines rated at 500 hp or greater:

(a) Ultra Low Sulfur Diesel
The theory of ULSD was discussed in detail in the SO» BACT for the fuel oil-fired
simple cycle gas turbines and will not be repeated here. The Department considers
ULSD a technically feasible control technology for the large diesel-fired engines.

(b) Federal Emission Standards
The federal emission standards require the engines meet the requirements of 40
C.F.R. 60 NSPS Subpart IIII, 40 C.F.R 63 Subpart ZZZ7Z7. non-road engines
(NRESs), or EPA tier certifications. NSPS Subpart IIII applies to stationary
compression ignition internal combustion engines that are manufactured or
reconstructed after July 11, 2005. The Department considers meeting the
technology based New Source Performance Standards (NSPS) of Subpart II1I as a
technically feasible control technology for the large diesel-fired engines.

(¢) Limited Operation
Limiting the operation of emission units reduces the potential to emit for those units.
The Department considers limited operation a technically feasible control technology
for the large diesel-fired engines.

(d) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM2 s BACT section for the fuel oil-
fired simple cycle gas turbines and will not be repeated here. Proper management of the
combustion process will result in a reduction of SOz emissions. The Department
considers GCPs a technically feasible control technology for the large diesel-fired
engines.
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Step 2 - Eliminate Technically Infeasible SO2 Control Technologies for the Large Engines
All identified control technologies are technically feasible for the large diesel-fired engines.

Step 3 - Rank the Remaining SO2 Control Technologies for the Large Diesel-Fired Engines
The following control technologies have been identified and ranked by efficiency for the control
of SO> emissions from the large diesel-fired engines.

(a) Ultra-Low Sulfur Diesel (99% Control)

(¢) Limited Operation (94% Control)

(d) Good Combustion Practices  (Less than 40% Control)
(b) Federal Emission Standards  (Baseline)

Step 4 - Evaluate the Most Effective Controls
GVEA BACT Proposal

GVEA provided an economic analysis of the control technologies available for the large diesel-
fired engine to demonstrate that the use of ULSD with limited operation is not economically
feasible on these units. A summary of the analysis for EUs 3 and 4 is shown below:

Table 5-6. GVEA Economic Analysis for Technically Feasible SO2 Controls per Engine

Control Potential to Emit Emission Total Capital Total Annualized C‘_)St
Alternative (tpy) Reduction (tpy) | Investment ($) Costs Effectiveness
2 Py ($/year) ($/ton)
ULSD 3.71 3.70 -- $28,732 $7,768

Capital Recovery Factor = 0.1424 (7% interest rate for a 10 year equipment life)

GVEA contends that the economic analysis indicates the level of SO reduction does not justify
the use of ULSD for the large diesel-fired engines based on the excessive cost per ton of SO»
removed per year.

GVEA proposes the following as BACT for SO emissions from the diesel-fired engines:

(a) SOz emissions from the operation of the diesel fired engines will be controlled with
good combustion practices; and

(b) Limit the sulfur content of fuel combusted in EUs 3 and 4 to no more than 0.5 percent
sulfur by weight.

Department Evaluation of BACT for SO: Emissions from the Diesel-Fired Engines

The Department reviewed GVEA’s proposal for EUs 3 and 4 and finds that ULSD is an
economically feasible control technology for large diesel-fired engines located in the Serious
PMb s nonattainment area. The Department does not agree with some of the assumptions
provided in GVEA’s cost analysis that cause an overestimation of the cost effectiveness.
However, since this overestimation is still cost effective, the Department did not revise the cost
analysis. The Department further finds that SO, emissions from the large diesel-fired engines can
additionally be controlled by limiting the use of the units during non-emergency operation.
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Step 5 - Selection of SO2 BACT for the Large Diesel Fired Engines
The Department’s finding is that the BACT for SO> emissions from the diesel-fired engines is as
follows:

(a) SOz emissions from EUs 3 and 4 shall be controlled limiting the sulfur content of fuel
combusted in the engines to no more than 0.0015 percent by weight;

(b) Limit non-emergency operation of EUs 3 and 4 to no more than 100 hours per year each;

(c) Maintain good combustion practices by following the manufacturer’s maintenance
procedures at all times of operation; and

(d) Compliance with the proposed fuel sulfur content limit will be demonstrated with fuel
shipment receipts and/or fuel test results for sulfur content.

Table 5-7 lists the proposed SO2 BACT determination for this facility along with those for other
diesel-fired engines rated at more than 500 hp located in the Serious PM> 5 nonattainment area.

Table 5-7. Comparison of SO2 BACT for Large Diesel-Fired Engines at Nearby Power Plants
Control Method

Facility Process Description Capacity Limitation

Limited Operation
Fort Wainwright |8 Large Diesel-Fired Engines| > 500 hp | 15 ppmw S in fuel | Good Combustion Practices
Ultra-Low Sulfur Diesel

Limited Operation
UAF Large Diesel-Fired Engine | 13,266 hp| 15 ppmw S in fuel | Good Combustion Practices
Ultra-Low Sulfur Diesel

. . . ) Limited Operation
GVEA North Pole | Large Diesel-Fired Engine | 600 hp 15 ppmw S in fuel . )
Good Combustion Practices

Good Combustion Practices

GVEA Zehnder |2 Large Diesel-Fired Engines| 11,000 hp| 15 ppmw S in fuel )
Ultra-Low Sulfur Diesel

5.3 SOz BACT for the Diesel Fired Boilers

Possible SO; emission control technologies for small diesel-fired boilers were obtained from the
RBLC. The RBLC was searched for all determinations in the last 10 years under the process
code 13.220, Industrial Size Boilers (<100 MMBtu/hr). The search results for diesel-fired
engines are summarized in Table 5-8.

Table 5-8. RBLC Summary of SOz Control for the Small Diesel-Fired Boilers

Control Technology

Number of Determinations

Emission Limits (Ib/MMBtu)

Low Sulfur Fuel 5 0.0036 — 0.0094
Good Combustion Practices 4 0.0005
No Control Specified 5 0.0005

RBLC Review
A review of similar units in the RBLC indicates that good combustion practices and combustion

of low sulfur fuel are the principle SO> control technologies installed on diesel-fired boilers. The
lowest SO> emission rate listed in the RBLC is 0.0005 1b/MMBtu.
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Step 1 - Identification of SO2 Control Technology for the Diesel Fired Boilers
From research, the Department identified the following technologies as available for SO, control
for the diesel-fired boilers:

(a) Ultra Low Sulfur Diesel
ULSD has a fuel sulfur content of 0.0015 percent sulfur by weight or less. Using ULSD
would reduce SO2 emissions because the mid-sized diesel boilers are combusting
standard diesel that has a sulfur content of up to 0.5 percent sulfur by weight. Switching
to ULSD could control 99 percent decrease in SO> emissions from the diesel fired
boilers. The Department considers ULSD a technically feasible control technology for
the diesel-fired boilers.

(b) Good Combustion Practices
The theory of GCPs was discussed in detail in the PM>.s BACT section for the fuel oil-
fired simple cycle gas turbine and will not be repeated here. Proper management of the
combustion process will result in a reduction of SO> emissions. The Department
considers GCPs a technically feasible control technology for the diesel-fired boilers.

Step 2 - Eliminate Technically Infeasible SO2 Control Technologies for the Diesel-Fired Boilers
All identified control technologies are technically feasible for the diesel-fired boilers.

Step 3 - Rank the Remaining SO2 Control Technologies for the Diesel-Fired Boilers
The following control technologies have been identified and ranked by efficiency for the control
of SO; emissions from the diesel-fired boilers.

(a) Ultra Low Sulfur Diesel (99% Control)
(b) Good Combustion Practices  (Less than 40% Control)

Step 4 - Evaluate the Most Effective Controls

GVEA BACT Proposal

GVEA proposes the following as BACT for SOz emissions from the diesel-fired boilers:
(a) Combust only ULSD.

Department Evaluation of BACT for SO2 Emissions from Diesel-Fired Boilers
The Department reviewed GVEA’s proposal and finds that SOz emissions from the diesel-fired
boilers can additionally be controlled with good combustion practices.

Step S - Selection of SO2 BACT for the Diesel-Fired Boilers
The Department’s finding is that BACT for SOz emissions from the diesel-fired boilers is as
follows:

(a) SOz emissions from EUs 10 and 11 shall be controlled limiting the sulfur content of fuel
combusted in the turbines to no more than 0.0015 percent by weight;

(b) Maintain good combustion practices by following the manufacturer’s operating and
maintenance procedures at all times of operation; and
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(c) Compliance with the proposed fuel sulfur content limit will be demonstrated with fuel
shipment receipts and/or fuel test results for sulfur content.

Table 5-9 lists the proposed SO, BACT determination for this facility along with those for other
diesel-fired boilers rated at less than 100 MMBtu/hr in the Serious PM» s nonattainment area.

Table 5-9. Comparison of SOz BACT for the Diesel-Fired Boilers at Nearby Power Plants

Facility Process Description Capacity Limitation Control Method
Limited Operation

Fort Wainwright| 4 Diesel-Fired Boilers |< 100 MMBtu/hr| 15 ppmw S in fuel |Good Combustion Practices
Ultra-Low Sulfur Diesel
Good Combustion Practices

Ultra-Low Sulfur Diesel
Good Combustion Practices

Ultra-Low Sulfur Diesel

UAF 6 Diesel-Fired Boilers |< 100 MMBtu/hr| 15 ppmw S in fuel

GVEA Zehnder| 2 Diesel-Fired Boilers |< 100 MMBtu/hr| 15 ppmw S in fuel
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6. BACT DETERMINATION SUMMARY
Table 6-1. Proposed NOx BACT Limits
EU ID Description of EU Capacity Proposed BACT Limit | Proposed BACT Control
All N/A N/A EPA approved a comprehensive precursor demonstration for NOx
See details in the Section 1 Introduction
Table 6-2. Proposed PMz.s BACT Limits
EUID Description of EU Capacity Proposed BACT Limit Proposed BACT Control
1 Fuel Oil-Fired Regenerative Gas Simple Cycle Gas Turbine | 268 MMBtu/hr 0.012 Ib/MMBtu Low Ash Fuel
2 Fuel Oil-Fired Regenerative Gas Simple Cycle Gas Turbine | 268 MMBtu/hr 0.012 Ib/MMBtu Good Combustion Practices
3 Diesel-Fired Emergency Generator Engine 28 MMBtu/hr 0.32 g/hp-hr Good Combustion Practices
Limited Operation
4 Diesel-Fired Emergency Generator Engine 28 MMBtu/hr 0.32 g/hp-hr (100 hours/year each, for non-emergency operation)
10 Diesel-Fired Boiler 1.7 MMBtu/hr 0.016 Ib/MMBtu
Good Combustion Practices
11 Diesel-Fired Boiler 1.7 MMBtu/hr 0.016 Ib/MMBtu
Table 6-3. Proposed SO2 BACT Limits
EUID Description of EU Capacity Proposed BACT Limit Proposed BACT Control
1 Fuel O%l—F ?red Regeneragve Gas S%mple Cycle Gas Turb¥ne 268 MMBtu/hr 15 ppmw S {n Fuel Ultra Low Sulfur Diesel
2 Fuel Oil-Fired Regenerative Gas Simple Cycle Gas Turbine | 268 MMBtu/hr 15 ppmw S in Fuel
3 Diesel-Fired Emergency Generator Engine 28 MMBtu/hr 15 ppmw S in Fuel Ultra Low Sulfur Diesel
Good Combustion Practices
. : . : Limited Operation
4 Diesel-Fired Emergency Generator Engine 28 MMBtu/hr 15 ppmw S in Fuel (100 hours/year each, for non-emergency operation)
10 Diesel-Fired Boiler 1.7 MMBtu/hr 15 ppmw S in Fuel Ultra Low Sulfur Diesel
11 Diesel-Fired Boiler 1.7 MMBtu/hr 15 ppmw S in Fuel Good Combustion Practices
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Stationary Source: Zehnder Facility

Emission Units: EU IDs 1 and 2 (268 MMBtu/hr (18.4 MW) Simple Cycle Turbines)

Pollutant of Concern: PMas

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements !

0.012 Ib/MMBtu (3-hr
avg);

In each Annual Compliance Certification required by the Operating
Permit, report the compliance status for this requirement.

Conduct a one-time performance test at the maximum achievable load
to demonstrate compliance and submit results to the Department.

Combust Only Low Ash
(Distillate) Fuel

For each shipment of fuel combusted, keep receipts that specify fuel
grade, and quantity of fuel received.

Include a statement in each operating report required by the Operating
Permit, affirming that the fuel delivered was a low ash (distillate) fuel.

Good Combustion
Practices

Keep records of maintenance conducted on emission units to comply
with this BACT measure.

Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

If manufacturer specifications provide specific recommended
combustion settings for CO and Oz concentrations in the flue gas, at
least once during each quarter that the emission unit operates, measure
CO and O in the exhaust stream using a portable handheld
combustion analyzer and report these values in the following semi-
annual operating report required by the Operating Permit.

Emission Units: EU IDs 3 and 4 (28.5 MMBtu/hr (2.75 MW) Emergency Diesel Engines)

Pollutant of Concern: PMas

BACT Measure

Monitoring, Recordkeeping and Reporting Requirements !

Limited Operation (100
hours of non-emergency
operation per year)

Demonstrate compliance by complying with the NESHAP Subpart
7777 emissions limitations, operating limitations, and other
requirements listed in 40 CFR 63.6640(f).

0.32 g/hp-hr (3-hr avg);

Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

Good Combustion
Practices

Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

! While the substantive requirements are described here, for any permit containing the requirement, the actual
language may differ in non-substantive ways and include additional details.
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Emission Units: EU IDs 10 and 11 (1.7 MMBtu/hr Boilers)

Pollutant of Concern: PMas

BACT Measure Monitoring, Recordkeeping and Reporting Requirements !
0.16 Ib/MMBtu/hr (3-hr e Demonstrate compliance by complying with the NESHAP Subpart
avg); JJJ1JJ general requirements listed in 40 CFR 63.11205(a) and the

work practice and management practice standards listed in 40 CFR
63.11223 and Item 12 of Table 2 to NESHAP Subpart JJJJJJ.

Good Combustion e Demonstrate compliance by complying with the NESHAP Subpart
Practices JJJ1JJ general requirements listed in 40 CFR 63.11205(a) and the
work practice and management practice standards listed in 40 CFR
63.11223 and Item 12 of Table 2 to NESHAP Subpart JJJJJJ.

Appendix I11.D.7.7-1472




Public Review Draft

August 19, 2024

Stationary Source: Zehnder Facility

Emission Units: EU IDs 1 and 2 (268 MMBtu/hr (18.4 MW) Simple Cycle Turbines)

Pollutant of Concern: SO:

BACT Measure Monitoring, Recordkeeping and Reporting Requirements For! Bookmark not
defined.
Combust Only Ultra Low e For each shipment of fuel, test the sulfur content or keep receipts that
Sulfur fuel at no more specify fuel grade, date and time, and quantity of fuel received. Keep
than 0.0015 percent records of the results of sulfur content tests and receipts for fuel
sulfur by weight shipments.

e Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Good Combustion
Practices

e Keep records of maintenance conducted on emission units to comply
with this BACT measure.

e Keep a copy of the manufacturer’s and the operator’s recommended
maintenance procedures.

Emission Units: EU IDs 3 and 4 (28.5 MMBtu/hr (2.75 MW) Emergency Diesel Engines)

Pollutant of Concern: SOz

BACT Measure Monitoring, Recordkeeping and Reporting Requirements For! Bookmark not
defined.
Combust Only Ultra Low e For each shipment of fuel, test the sulfur content or keep receipts that
Sulfur fuel at no more specify fuel grade, date and time, and quantity of fuel received. Keep
than 0.0015 percent records of the results of sulfur content tests and receipts for fuel
sulfur by weight shipments.
e Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Limited Operation (100 e Demonstrate compliance by complying with the NESHAP Subpart

hours of non-emergency
operation per year)

7777 emissions limitations, operating limitations, and other
requirements listed in 40 CFR 63.6640(f).

Good Combustion
Practices

e Demonstrate compliance by complying with the NESHAP Subpart
7777 general requirements listed in 40 CFR 63.6605 and the
monitoring, installation, collection, operation, and maintenance
requirements listed in 63.6625(e).

Emission Unit: EU IDs 10 and 11 (1.7 MMBtu/hr Boilers)

Pollutant of Concern: SOz

BACT Measure Monitoring, Recordkeeping and Reporting Requirements Eror! Bookmarknot
defined.
Combust Only Ultra Low e For each shipment of fuel, test the sulfur content or keep receipts that
Sulfur fuel at no more specify fuel grade, date and time, and quantity of fuel received. Keep
than 0.0015 percent records of the results of sulfur content tests and receipts for fuel
sulfur by weight shipments.
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e Include in each semi-annual operating report, a summary of fuel test
results or shipping receipts from the reporting period.

Good Combustion e Demonstrate compliance by complying with the NESHAP Subpart
Practices JJJ1JJ general requirements listed in 40 CFR 63.11205(a) and the
work practice and management practice standards listed in 40 CFR
63.11223 and Item 12 of Table 2 to NESHAP Subpart JJJJJJ.

Appendix I11.D.7.7-1474




Public Review Draft

August 19, 2024

Fuel Prices ($/gallon) representative April 2016 NPP ZNP
Naphtha LSR Turbine ** | DF#1, DF#2 ULSD DF#1, DF#2 ULSD
A PS| Base Price $1.127000 $0.792619| $1.492381| $1.378810| $1.492381| $1.378810
B PSI & Federal surcharges * $0.012405 $0.012405| $0.052405| $0.012405| $0.052405| $0.012405
C  PSI Delivery Charge $0.155000 $0.155000
D PSI Fuel Surcharge C*15% $0.023250 $0.023250
E PSI Truck Freight (C+D) *15% $0.026738 $0.026738
F Big State Delivery $0.020000{ $0.020000| $0.030000| $0.030000
G Big State fuel surcharge (F) * 15% $0.003000| $0.003000( $0.004500| $0.004500
Total $1.139405 $0.805024| $1.567786| $1.619203| $1.579286| $1.630703
* Includes GVEA OPS surcharge, Federal Oil Spill Liability, Federal Excise Tax, and SOA Surcharge
** Estimated, will take delivery early 2017
Naphtha and LSR fuel direct pipe supply to North Pole GT3 (LM600, EUID 5).
DF#1, DF#2, and ULSD trucked from PSI to North Pole and Zehnder.
Sulfur Specification Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16
MAX ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Naphtha, Sulfur Specification 100 20.7 24.0 23.4 23.2 20.7 20.5 20.2 19.3 20.8
LSR Turbine, Sulfur Specification 30]12 predicted
#1HSD 3000 950.0 970.0 940.0 940.0 960.0 980.0 950.0 940.0 950.0
#2 HSD -15 4000 3220.0 3010.0 2840.0 3300.0 3130.0 3170.0 2940.0 2730.0
#2HSD +10 4000 4510.0 4720.0 4080.0,
ULSD 15 0.8
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All prices per gallon

August 19, 2024

Big State Fuel Surcharge

Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-18 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18
Naphtha PSI Base Price $1.338 - - - - - $1.269 - - - - - - - - - - - $1.912 - - -
PSI & Federal surcharges * $0.003 - - - - - $0.003 - - - - - - - - - - - $0.003 - - -
LSR Naphtha |PSI Base Price - $1.329 | $1.071 | $1.083 | $1.022 | $1.004 | $0.999 | $1.055 | $1.056 | $1.200 | $1.418 | $1.561 | $1.584 | $1.540 | $1.494 | 1516 | s1682 | s1641 | $1.723 | $1.716 | $1.779 | $1.785
PS| & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
QB Naphtha |PSI Base Price - $1.590 | $1.587 | $1.625 | $1.569 | $1.481 | $1.516 | $1.542 R R R R R R R - - - $2.142 | $1.829 | $2.158 | $2.207
PS| & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 N N N - - - - - - - $0.003 $0.003 $0.003 $0.003
2 DF2+10 PS| Base Price = = = = $1.625 | $1.576 | $1.621 | $1.708 = = = = = = = - $2.150 | $2.286 | $2.395 | $2.400 | $2.408 -
(o) PS| & Federal surcharges * = = = = $0.003 | $0.003 | $0.003 | $0.003 = = = = = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 =
a. PS| Ops Surcharge = = = = $0.05 $0.05 $0.05 $0.05 = = = = = = = = $0.05 $0.05 $0.05 $0.05 $0.05 =
Big State Delivery = = = = $0.020 | $0.020 | $0.020 | $0.020 = = = = = = = = $0.020 | $0.020 | $0.020 | $0.020 | $0.020 =
f Big State Fuel Surcharge ° ° ° ° 20.5% 20.5% 20.5% 19.0% ° ° ° ° ° ° ° ° 29.0% 27.0% 27.0% 23.5% 26.0% °
S |DF2-15 PSI Base Price $1.750 | s1.797 | $1.712 | $1.732 = = = = $1.874 | $1.911 | $2.040 | $2.021 | $2.174 | $2.204 | $2.188 | $2.175 = = = = = $2.499
(o) PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 = = = = = $0.003
2 PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 = = = = $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 = = = = = $0.05
Big State Delivery $0.020 | $0.020 | $0.020 | $0.020 = = = = $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 | $0.020 = = = = = $0.020
Big State Fuel Surcharge 18.5% 20.5% 20.5% 20.5% ° ° ° ° 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% ° ° ° ° ° 26.0%
ULSD PSI Base Price $1.963 | $1.904 | $1.805 | $1.852 | s1.806 | $1.703 | s1.622 | $1.797 | $2.074 | $2.107 | $2.159 | $2.038 | $2.129 | $2.083 | $2.083 | $2.309 | $2.417 | $3.129 | $2.301 | $2.225 | $2.308 | $2.406
PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003
PS| Delivery Charge $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155
PS| Fuel Surcharge 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PS| Truck Freight 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Big State Delivery $0.133 | $0.133 | $0.133 | $0.133 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | $0.165 | s0.165 | $0.165 | $0.165 | $0.165
Big State Fuel Surchﬂe 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
DF2+10 PS| Base Price = = = = $1.625 | $1.576 | $1.621 | $1.708 = = = = = = = - $2.150 | $2.286 | $2.395 | $2.400 | $2.408 -
PS| & Federal surcharges * = = = = $0.003 | $0.003 | $0.003 | $0.003 = = = = = = = = $0.003 | $0.003 | $0.003 | $0.003 | $0.003 =
PS| Ops Surcharge = = = = $0.05 $0.05 $0.05 $0.05 = = = = = = = = $0.05 $0.05 $0.05 $0.05 $0.05 =
Big State Delivery = = = = $0.030 | $0.030 | $0.030 | $0.030 = = = = = = = = $0.030 | $0.030 | $0.030 | $0.030 | $0.030 =
Big State Fuel Surcharge ° ° ° ° 20.5% 20.5% 20.5% 19.0% ° ° ° ° ° ° ° ° 29.0% 27.0% 27.0% 23.5% 26.0% °
S [DF2-15 PS| Base Price $1.750 | $1.797 | s1.712 | $1.732 = = = = $1.874 | $1.911 | $2.040 | $2.021 | $2.174 | $2.204 | $2.188 | $2.175 - - - - - $2.499
() PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 = = = = $0.003 | $0.003 | $0.003 | $0.003 | 3$0.003 | $0.003 | $0.003 | $0.003 = = = = = $0.003
e] PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 = = = = $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 = = = = = $0.05
c Big State Delivery $0.025 | $0.025 | $0.025 | $0.025 o o = = $0.030 | $0.030 | $0.030 | $0.030 | s$0.030 | $0.030 | $0.030 | s0.030 - - - - - $0.030
L Big State Fuel Surcharge 18.5% 20.5% 20.5% 20.5% ° ° ° ° 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% ° ° ° ° ° 26.0%
Q@ [uso PSI Base Price $1.963 | $1.904 | $1.805 | $1.852 | $1.806 | $1.703 | s1.622 | $1.797 | $2.074 | $2.107 | $2.159 | $2.038 | $2.129 | $2.083 | $2.083 | $2.309 | $2.417 | $3.129 | $2.301 | $2.225 | $2.308 | $2.406
N PS| & Federal surcharges * $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.006 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003 | $0.003
PS| Delivery Charge $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | so0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | $0.155 | s$0.155 | $0.155
PS| Fuel Surcharge 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PS| Truck Freight 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Big State Delivery $0.025 | $0.025 | $0.025 | $0.025 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030 | $0.030
18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
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$1.506
$0.003
$1.393
$0.003
$1.750
$0.003
$2.019
$0.003
$0.050
$0.020
$0.0047
$2.006
$0.003
$0.049
$0.020
$0.0046
$2.101
$0.003
$0.155
$0.0292
$0.0276
$0.159
$0.0371
$2.019
$0.003
$0.050
$0.030
$0.0071
$2.006
$0.003
$0.049
$0.028
$0.0066
$2.101
$0.003
$0.155
$0.0292
$0.0276
$0.029
$0.0068

$1.509

$1.396

$1.753

$2.097

$2.083

$2.512

$2.109

$2.093

$2.352

$0.416

$0.243

$1.116
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GVEA Fuel Pricing per Gallon

August 19, 2024

Average| Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-18 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18
LSR Naphtha |PSI Base Price - $1.329 $1.071 $1.083 $1.022 $1.004 $0.999 $1.055 $1.056 $1.200 $1.418 $1.561 $1.584 $1.540 $1.494 $1.516 $1.682 $1.641 $1.713 $1.716 $1.779 $1.785
PSI & Federal surcharges * - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
Total $/Gallon $1.396 - $1.332 $1.074 $1.086 $1.025 $1.007 $1.002 $1.058 $1.059 $1.203 $1.421 $1.564 $1.587 $1.543 $1.497 $1.519 $1.685 $1.644 $1.716 $1.719 $1.782 $1.788

DF2+10 PSI Base Price - - - - $1.625 $1.576 $1.621 $1.708 - - - - - - - - $2.150 $2.286 $2.395 $2.400 $2.408 -

PSI & Federal surcharges * - - - - $0.003 $0.003 $0.003 $0.003 - - - - - - - - $0.003 $0.003 $0.003 $0.003 $0.003 -

PSI Ops Surcharge - - - - $0.05 $0.05 $0.05 $0.05 - - - - - - - - $0.05 $0.05 $0.05 $0.05 $0.05 -

Delivery Charge - - - - $0.020 $0.020 $0.020 $0.020 - - - - - - - - $0.020 $0.020 $0.020 $0.020 $0.020 -

Delivery Fuel Surcharge % - - - - 20.5% 20.5% 20.5% 19.0% - - - - - - - - 29.0% 27.0% 27.0% 23.5% 26.0% -

Delivery Fuel Surchage (%*Delivery) - - - - $0.004 $0.004 $0.004 $0.004 - - - - - - - - $0.006 $0.005 $0.005 $0.005 $0.005 -

Total $/Gallon $2.097 - - - - $1.702 $1.653 $1.699 $1.785 - - - - - - - - $2.229 $2.364 $2.474 $2.478 $2.486 -
2 DF2-15 PSI Base Price $1.750 $1.797 $1.712 $1.732 - - - - $1.874 $1.911 $2.040 $2.021 $2.174 $2.204 $2.188 $2.175 - - - - - $2.499
o PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 - - - - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 - - - - - $0.003
a_ PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 - - - - $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 - - - - - $0.05
Truck Delivery $0.020 $0.020 $0.020 $0.020 - - - - $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 $0.020 - - - - - $0.020
f Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% - - - - 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% - - - - - 26.0%
S Delivery Fuel Surchate (%*Delivery) $0.004 $0.004 $0.004 $0.004 - - - - $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 $0.005 - - - - - $0.005
o Total $/Gallon $2.083 $1.817 $1.874 $1.789 $1.809 - - - - $1.951 $1.989 $2.117 $2.099 $2.251 $2.282 $2.266 $2.253 - - - - - $2.577
Z ULSD PSI Base Price $1.963 $1.904 $1.805 $1.852 $1.806 $1.703 $1.622 $1.797 $2.074 $2.107 $2.159 $2.038 $2.129 $2.083 $2.083 $2.309 $2.417 $3.129 $2.301 $2.225 $2.308 $2.406
PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
PSI Delivery Charge $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155
PSI Fuel Surcharge % 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PSI Fuel Surcharge (%*Delivery) $0.026 $0.027 $0.027 $0.026 $0.026 $0.026 $0.026 $0.022 $0.026 $0.026 $0.030 $0.031 $0.029 $0.031 $0.031 $0.031 $0.033 $0.035 $0.035 $0.034 $0.033 $0.034
PSI Truck Freight % 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
PSI Truck Freight (%*Delivery+Surchage) $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028
Truck Delivery $0.133 $0.133 $0.133 $0.133 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165 $0.165
Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
Delivery Fuel Surchage (%*Delivery) $0.025 $0.027 $0.027 $0.027 $0.034 $0.034 $0.034 $0.031 $0.038 $0.038 $0.038 $0.038 $0.040 $0.043 $0.043 $0.043 $0.048 $0.045 $0.045 $0.039 $0.043 $0.043
Total $/Gallon $2.512] $2.331 $2.277 $2.178 $2.223 $2.216 $2.112 $2.032 $2.200 $2.487 $2.521 $2.578 $2.458 $2.549 $2.508 $2.508 $2.734 $2.849 $3.560 $2.732 $2.649 $2.735 $2.834

DF2+10 PSI Base Price - - - - $1.625 $1.576 $1.621 $1.708 - - - - - - - - $2.150 $2.286 $2.395 $2.400 $2.408 -

PSI & Federal surcharges * - - - - $0.003 $0.003 $0.003 $0.003 - - - - - - - - $0.003 $0.003 $0.003 $0.003 $0.003 -

PSI Ops Surcharge - - - - $0.05 $0.05 $0.05 $0.05 - - - - - - - - $0.05 $0.05 $0.05 $0.05 $0.05 -

Delivery Charge - - - - $0.030 $0.030 $0.030 $0.030 - - - - - - - - $0.030 $0.030 $0.030 $0.030 $0.030 -

Delivery Fuel Surcharge % - - - - 20.5% 20.5% 20.5% 19.0% - - - - - - - - 29.0% 27.0% 27.0% 23.5% 26.0% -

Delivery Fuel Surchage (%*Delivery) - - - - $0.006 $0.006 $0.006 $0.006 - - - - - - - - $0.009 $0.008 $0.008 $0.007 $0.008 -

Total $/Gallon $2.109 - - - - $1.714 $1.665 $1.711 $1.797 - - - - - - - - $2.242 $2.377 $2.487 $2.490 $2.499 -
DF2-15 PSI Base Price $1.750 $1.797 $1.712 $1.732 - - - - $1.874 $1.911 $2.040 $2.021 $2.174 $2.204 $2.188 $2.175 - - - - - $2.499
PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 - - - - $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 - - - - - $0.003
| &9 PSI Ops Surcharge $0.04 $0.05 $0.05 $0.05 - - - - $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 - - - - - $0.05
OJ Truck Delivery $0.025 $0.025 $0.025 $0.025 - - - - $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 - - - - - $0.030
'C Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% - - - - 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% - - - - - 26.0%
o Delivery Fuel Surchate (%*Delivery) $0.005 $0.005 $0.005 $0.005 - - - - $0.007 $0.007 $0.007 $0.007 $0.007 $0.008 $0.008 $0.008 - - - - - $0.008
= Total $/Gallon $2.093 $1.823 $1.880 $1.795 $1.815 - - - - $1.964 $2.001 $2.129 $2.111 $2.264 $2.294 $2.279 $2.266 - - - - - $2.590
G) ULSD PSI Base Price $1.963 $1.904 $1.805 $1.852 $1.806 $1.703 $1.622 $1.797 $2.074 $2.107 $2.159 $2.038 $2.129 $2.083 $2.083 $2.309 $2.417 $3.129 $2.301 $2.225 $2.308 $2.406
N PSI & Federal surcharges * $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.006 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003 $0.003
PSI Delivery Charge $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155 $0.155
PSI Fuel Surcharge % 16.5% 17.5% 17.5% 16.5% 16.5% 16.5% 16.5% 14.5% 16.5% 16.5% 19.5% 20.0% 19.0% 20.0% 20.0% 20.0% 21.5% 22.5% 22.5% 22.0% 21.0% 22.0%
PSI Fuel Surcharge (%*Delivery) $0.026 $0.027 $0.027 $0.026 $0.026 $0.026 $0.026 $0.022 $0.026 $0.026 $0.030 $0.031 $0.029 $0.031 $0.031 $0.031 $0.033 $0.035 $0.035 $0.034 $0.033 $0.034
PSI Truck Freight % 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0%
PSI Truck Freight (%*Delivery+Surchage) $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.027 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028 $0.028
Truck Delivery $0.025 $0.025 $0.025 $0.025 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030 $0.030
Delivery Fuel Surcharge % 18.5% 20.5% 20.5% 20.5% 20.5% 20.5% 20.5% 19.0% 23.0% 23.0% 23.0% 23.0% 24.0% 26.0% 26.0% 26.0% 29.0% 27.0% 27.0% 23.5% 26.0% 26.0%
Delivery Fuel Surchage (%*Delivery) $0.005 $0.005 $0.005 $0.005 $0.006 $0.006 $0.006 $0.006 $0.007 $0.007 $0.007 $0.007 $0.007 $0.008 $0.008 $0.008 $0.009 $0.008 $0.008 $0.007 $0.008 $0.008
Total $/Gallon $2.352] $2.203 $2.147 $2.048 $2.093 $2.053 $1.950 $1.869 $2.040 $2.324 $2.355 $2.412 $2.292 $2.382 $2.338 $2.338 $2.564 $2.675 $3.389 $2.560 $2.482 $2.564 $2.664

Notes: During the time frame shown here, 5,755,774 gallons of DF2+10 and 8,829,573 gallons of DF2-15 were consumed by EU ID's 1 and 2 at the North Pole Plant, giving a weighted average cost differential between No. 2 HSD and ULSD of $0.424 per gallon.

North Pole ULSD DF2+10 Difference
North Pole ULSD DF2-15 Difference

North Pole ULSD LSR/Naptha Difference

$1.117

Gallons

Product
$0.416 5,755,774 2,392,769
$0.430 8,829,573 3,793,174

$0.424
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Table 5-4. Annualized Costs for ULSD Combustion in
the Diesel-fired Simple Cycle Gas Turbines (EU ID 1 and 2)

August 19, 2024

Shaded cells indicate user inputs
Cost Effectiveness Determination - ULSD Fuel Switch - No Additional Tank Storage Date:
Project: GVEA Zhender - SO, BACT Analysis (EU ID 1 and 2 - Frame 5 CTs, cost per turbine) Prepared By:
Checked By:
Rev:
Annualized Costs
DIRECT ANNUAL COSTS Qry UNIT TOTAL MATERIALS COST TOTAL LABOR COST TOTAL
(1) Operating & Maintenance Costs % S - S -
(2) Repair & Replacement Costs % S - S -
(3) Maintenance Materials LOT \:l
(4) Utilities
(a) ULSD Costs: 18,059,076.92 GAL 0.251 S 4,532,828 S 4,532,828
Total Direct Annual Costs (TDAC) TDAC = $ 4,532,828
|'NDIRECT ANNUAL COSTS
(5) Overhead % S - S -
(6) Administrative Charges, Property Taxes, Insurance % of capital $ - $ -
Capital Recovery Factor [see inputs below] 0.0931
(7) Capital Recovery CRF*TCl = $ -
Total Indirect Annual Costs (TIAC) (refer to Table 5-10) TIAC = § 577,064
TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = $ 5,109,893
Cost Effectiveness Summary
TOTAL TONS SO2 AVOIDED PER YEAR = 578
COST EFFECTIVENESS ($ PER TON AVOIDED BASED ON PTE) (TAC)/(TPY) = $ 8,837
Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control Cost Manual) %
Project Life (EPA OAQPS Control Cost Manual) 30 years
GVEA - Zehnder Facilt 1
ehmder Facily Appendix IIJI.D.7.7-1478 -
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August 19, 2024

Table 5-10. Capital Cost for New ULSD Storage Based on
PTE Maximum Fuel Use and Historic Actual Use

North Pole Zehnder North Pole Zehnder
EUs 1 and 2 EUs 1 and 2
Maximum Fuel | Maximum Fuel EUs 1 and 2 EUs 1 and 2
Actual Fuel Use | Actual Fuel Use
Use Use
Capital Cost Estimate $30,425,000 $21,050,000
Heat Input, MMBtu/day
(combined for each set of 32,256 12,864 32,256 12,864
combustion turbines)
Percentage of Heat Input 71.5% 28.5% 71.5% 28.5%
Capital Cost (apportioned
based on heat input ratio) $ 21,750,638 | $ 8,674,362 | $ 15,048,511 $ 6,001,489
Capital Cost (apportioned | ¢ 16875319 | ¢ 4337181 |8 7524255 |$ 3,000,745
per combustion turbine)
Capital Recovery (per
combustion turbine) $ 1,011,955 [ $ 403,577 | $ 700,136 | $ 279,221
Administrative Charges,
Property Taxes, Insurance | $ 435,013 | $ 173,487 | $ 300,970 | $ 120,030
(per combustion turbine)
Total Annual Indirect Cost | ¢4 146967 | ¢ 577,064 1,001,106 |§ 399,251
(per combustion turbine)
Capital recovery factor | 0.0931|
Data Inputs for Capital Recovery Factor:
Annual Interest Rate (EPA OAQPS Control | 8.50 |pct.
Cost Manual)
Project Life (EPA OAQPS Control Cost | 30 lyears
Manual)
Administrative Charges, Property Taxes | 4.00% |
Insurance (percentage of total capital
cost)
GVEA - Zehnder Facility X
PM2.5 Serious NAA BACT Analysis Appendipigk.8).7.7-1479 August 2017





