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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CALPINE CORPORATION )
(ZION ENERGY CENTER), )
)
Petitioner, )
)
V. ) PCB 16-112
) (Variance-Air)
ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY, )
)
Respondent. )
NOTICE OF FILING
TO: Office of the Clerk of the Division of Legal Counsel
[llinois Pollution Control Board Illinois Environmental Protection
James R. Thompson Center Agency
100 West Randolph Street, Suite 11-500 1021 North Grand Avenue East
Chicago, Illinois 60601 P.O. Box 19276

Springfield, Illinois 62794-927

PLEASE TAKE NOTICE that on the 8th day of August, 2016, on behalf of Calpine
Corporation (Zion Energy Center), an Appearance of Richard M. Saines and Amended
Petition for Variance, were filed with the Office of the Clerk of the Illinois Pollution
Control Board.

Respectfully submitted,

CALPINE CORPORATION (ZION
ENERGY CENTER)

By: /s/ Richard M. Saines

One of its attorneys

Richard M. Saines

Baker & McKenzie

300 E. Randolph Street, Suite 5000
Chicago, Illinois 60601

Phone: (312) 861-2835
richard.saines@bakermckenzie.com
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CALPINE CORPORATION
(ZION ENERGY CENTER),

Petitioner,

PCB 16-112
(\Variance-Air)

V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY,

N N N N N N N N N N N

Respondent.
ENTRY OF APPEARANCE OF RICHARD M. SAINES

| hereby file my appearance in this proceeding, on behalf of Calpine Corporation.

Dated: August 8, 2016
/s/ Richard M. Saines
Richard M. Saines
Baker & McKenzie
300 E. Randolph Street, Suite 5000
Chicago, Illinois 60601
Phone: (312) 861-2835
richard.saines@bakermckenzie.com
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CALPINE CORPORATION
(ZION ENERGY CENTER),

Petitioner,

PCB 16-112
(\Variance-Air)

V.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY,

N N N N N N N N N N N

Respondent.

AMENDED PETITION OF CALPINE CORPORATION FOR VARIANCE
FROM 35 IAC 214.162(b)(2)

Pursuant to Section 35(a) of the Illinois Environmental Protection Act ("Act"), 415 ILCS
5/35(a), and Part 104 of Title 35 of the Illinois Administrative Code, 35 IAC § 104.100 et seq.,
Calpine Corporation's Zion Energy Center (the "Facility™), by and through its counsel, Baker &
McKenzie LLP, hereby submits its Amended Petition of Calpine Corporation for Variance from
35 IAC 214.162.(b)(2). The Facility submitted its initial petition for variance on June 16, 2016.
The Facility submits this amended petition in accordance with the Illinois Pollution Control
Board's (the "Board™) order on July 7, 2016, requiring the Facility to correct certain procedural
deficiencies and directing the Facility to file an amended petition to remedy such deficiencies

pursuant to 35 IAC 104.228.
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I.  INDEX OF DOCUMENTS

Pursuant to 35 IAC §104.106(a), the Facility provides the following index of this amended

petition's constituent documents.

Amended Petition P-3

Exhibit A - Figures P-20

Exhibit B - Copy of Draft Construction Permit | P-24
(Application 1D# 99110042)

Exhibit C - Affidavit of Heidi Whidden and P-44
Waiver of Hearing

Exhibit D - Emissions Calculations P-46
Exhibit E - Fuel Combustion and Dilution P-50
Scenarios

II. SUMMARY

The Facility currently owns three (3) simple cycle natural gas fired turbines with distillate
oil as back up fuel to generate electricity. Each turbine is equipped with dry low NOy combustors
for natural gas firing and water injection for oil firing. The Facility is operated by Calpine
Operating Services Company, Inc. (Calpine).

The Facility is requesting a variance from 35 IAC 214.161(b)(2), which, starting from
January 1, 2017, will require that the sulfur content of all distillate oil used by fuel combustion
sources must not exceed 15 ppm. The new, lower sulfur limit to take effect on January 1, 2017,
was part of an amendment to the rule which became effective as of December 7, 2015.

Calpine operates a large distillate oil tank. Because the distillate oil in the tank is only
used as a backup fuel source, the Facility cannot consume the quantity of the oil currently

residing in the tank by January 1, 2017. Based on recent sampling of the sulfur content, the
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distillate oil in the tank has sulfur content above the 15ppm limit, which will become effective in
2017. Accordingly, the Facility is seeking additional time to allow it to combust the distillate oil
remaining in the storage tank in the normal course of its operations. The Facility will replace all
distillate oil combusted with low sulfur distillate oil that meets the forthcoming 15 ppm sulfur
content limit, but it will likely take beyond January of 2017 to reduce the overall sulfur content
of the oil in the tank down to 15ppm.

The Facility has also explored either combusting the oil beyond electricity demands
and/or removing the contents of the tank and replacing them with compliant distillate oil prior to
January 1, 2017, but current permit requirements, the remote location and physical configuration
of the Facility coupled with the quantity of oil in the tank make such an effort cost prohibitive
and not environmentally prudent. Thus, requiring compliance of the sulfur content limit by
January 1, 2017 would impose an arbitrary burden and hardship on the Facility.

For these reasons, the Facility respectfully requests the variance as set forth in this
amended petition.

I11.  REGULATION FROM WHICH THE VARIANCE IS SOUGHT

Title 35 IAC Part 214 Subpart D contains the rules for sulfur emissions from existing
liquid or mixed fuel combustion emission sources. The equipment configuration at the facility
does not allow for simultaneous combustion of different fuels.

Section 214.161 rule changes became effective on December 7, 2015. The updated rule
restricts the sulfur content of distillate oil to no greater than 15 ppm after January 1, 2017.
Section 214.161 (b)(2) states the sulfur content of all distillate oil used by a combustion source

must not exceed 15 ppm after January 1, 2017.
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DESCRIPTION OF PETITIONER’S SUBJECT ACTIVITY

As mentioned previously, Zion Energy Center (the Facility) currently owns 3 simple
cycle natural gas fired turbines (combustion turbines or CTs) with distillate oil as back up fuel to
generate electricity. Each turbine is equipped with dry low NO, combustors for natural gas firing
and water injection for oil firing. The Facility does not have any add-on controls for sulfur
dioxide (SO,) emissions, rather the facility controls SO, emissions by limiting the fuel sulfur
content.

The Facility is operated by Calpine. The Facility is located at 5701 West Ninth Street,
Zion, Lake County, Illinois. The Facility has not requested any variances from the Board prior to
this submittal.

The Facility operates under a Clean Air Act Permit Program (CAAPP) permit that was re-
issued on October 16, 2014 (ID No 097200ABB, Application No 99110042). Each turbine
exhausts to a stack 75 feet tall and 18 feet in diameter. A figure with the site layout, including
stack locations, is attached as Exhibit A. The Facility has been in operation since 2001 and
currently employs 7 people.

The Facility is currently permitted to emit 78.0 tons per year (TPY) and 96.0 pounds per
hour (Ib/hr) SO, when operating on distillate oil (no greater than 480 ppm sulfur). The Facility
will be limited to 14.2 TPY and 2.92 Ib/hr SO2 when operating on distillate oil (no greater than
15 ppm sulfur) after January 1, 2017.

A. Plant Operation Description

The Facility was permitted and built as a peaking facility with a permit limit of 2,300
hours per year per turbine. Each turbine also has a permit limit of 500 hours while operating on
distillate oil. Any hours operating on distillate oil also count toward the total annual 2,300 hour
limit.
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Power plants are dispatched to meet the system electrical load at the lowest possible cost.
Therefore, those power plants which operate more efficiently with a lower fuel cost will be
dispatched first. Peaking facilities, due to their limited output and fuel costs, are typically
dispatched last, either during extreme weather conditions or limited power availability, thereby
limiting the number of run hours a peaking facility will operate over a year.

If the Facility is called to run which is usually a day ahead, it typically runs 6 to 10 hours
per operating day. Therefore, the Facility does not maintain firm natural gas service. Calpine is
unaware of any facilities that hold a firm natural gas contract for a single peaking power plant.

To alleviate a natural gas shortage event the natural gas provider (Provider) initially
issues an Advisory Action which requests users to take various actions to alleviate the situation.
If such measures are not sufficient, the Provider next issues Operational Flow Orders (OFOs)
mandating specific actions to alleviate the situation. The Provider will interrupt interruptible
services if that will restore system flexibility prior to issuance of generally applicable OFOs or
curtailments of firm services (examples include: hospitals, residential units, and industries
requiring constant gas supply). In the event an OFO is not followed, the Provider will issue a
penalty based on the severity of the violation. These penalties are issued to deter violations of the
Federal Energy Regulatory Commission (FERC) approved tariff, just as a permitting agency
would issue a penalty for a permit violation.

The Facility has been issued or seen the following OFOs over the last three years:

1. No Burn OFO - This OFO requires the facility not to burn natural gas off of the pipeline
whether it is available in the pipeline or not;

2. Restricted Buy OFO -This OFO requires the facility to burn less than a determined
amount of natural gas over a 24-hour period; and

3. 24-Hour Must Buy OFO - This OFO requires a facility to commit to buying and using a

certain rate and total amount of natural gas over a 24-hours period.
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Calpine submitted an application in November 2015 to clarify permit language to allow
for the Facility to burn distillate oil during OFO periods in addition to when natural gas is
completely unavailable. The IEPA is actively working on issuing this construction permit. This
will allow for increased opportunity for operating on distillate oil. A copy of the Facility's draft
construction permit is attached as Exhibit B.

The Facility is contracted to be part of the Critical Power infrastructure for the
transmission company they provide electricity to. The Facility is contractually obligated to
maintain 12 hours of back up fuel (distillate oil) onsite for each turbine in case of emergency.

B. Distillate Oil Tank Analysis

The Facility has one (1) distillate oil tank that has 960,000 gallons of distillate oil in the
tank that supplies fuel to all 3 combustion turbines via a common piping system. The Facility is
currently permitted to burn fuel with greater than 480 ppm sulfur until January 1, 2017; however
only ultra-low sulfur (ULS) fuel (sulfur content no greater than 15 ppm) has been added to the
tank recently due to better availability of ULS fuel. The current sulfur content in the tank is 113
ppm.

When operating on distillate oil, each turbine combusts approximately 14,000 gallons of
distillate oil per hour. The distillate oil in the tank would allow for approximately 68.6 hours of
turbine operation. Based on projections of future distillate oil use as clarified above, it was
determined that the facility would burn approximately 12 hours per year of distillate oil.
Therefore, it will take up to five (5) years or until 2022 to reduce the level of distillate oil in the
tank to where it could be diluted to 15 ppm.

V. NATURE AND EXTENT OF ANTICIPATED FAILURE

Section 241.161 (b)(2) states that after January 1, 2017, the sulfur content of all distillate

oil used by the fuel combustion emission source must not exceed 15 ppm.
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Condition 9b of the most recent draft construction permit states:

I. Beginning January 1, 2017, the CTs shall not be fired with oil with a sulfur content
greater than 0.0015% by weight.

Condition 15b of the most recent draft construction permit states:

The Permittee shall sample and analyze for the sulfur content of the fuel for the CTs in

accordance with the Federal Acid Rain Program 40 CFR 75.11(d) [refer to Part

75,Appendix D, Section 2.2 and Section 2.3 for fuel oil combustion and pipeline natural
gas combustion, respectively] unless it elects to install and operate CEMS for emission of

SO2 from the CTs.

40 CFR 75, Appendix D allows for ‘as delivered’, ‘daily samples’, or ‘in storage tank’
testing of sulfur content when combusting oil. Historically the Facility has used daily samples/in
storage tank to demonstrate compliance with 40 CFR 75 requirements. The most recent in
storage tank sample result for sulfur content was 113 ppm.

The distillate oil in the tank would allow for approximately 68.6 hours of turbine
operation and the Facility does not anticipate using all of the distillate oil before January 1, 2017.
As discussed previously, the Facility is a peaking facility and normally only operates on distillate
oil during periods of cold weather when electrical demand is high and the natural gas system is
unable to supply enough gas for the CTs to operate. A more detailed description of the

operations can be found in Section IV.A.

VI. COMPLIANCE ALTERNATIVES AND HARDSHIP

Immediate compliance with the 15 ppm sulfur limit could be achieved one of two ways;
combusting the distillate oil or draining the tank and shipping off site.

A. Combustion

Per condition 7.1.5 (b)(ii) of the current Clean Air Act Permit Program (CAAPP) permit,
distillate oil can only be fired as a backup fuel or for the purposes of shakedown, evaluation of
operation and emission testing of the CTs. As stated in Section 1V, the Facility normally only
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operates on distillate oil during periods of cold weather when electrical demand is high and the
natural gas system is unable to supply enough gas for the CTs to operate. As mentioned above,
peaking plants are dispatched last, so it is difficult to anticipate when the facility would need to
operate on fuel oil if natural gas is not available.

There is no maintenance scheduled that would require evaluation of operation for the CTs
before the compliance date. Outside of emergency repair situation, it is highly unlikely that the
Facility would be able to combust the distillate oil in the storage tank before January 1, 2017.

The Facility is part of the Critical Power infrastructure contractually required to perform
readiness testing on natural gas and distillate oil on an annual basis. The length of the readiness
testing requirements will not allow for the Facility to combust the remaining distillate oil in the
storage tank before January 1, 2017.

If the Facility were permitted to burn the distillate oil in the tank under any circumstances
prior to January 1, 2017, it is unlikely that there would be need for the electricity generated by
the Facility and Calpine would be operating at a substantial loss. The estimated value of the
distillate oil in the storage tank is $3.8 million. Therefore, combusting the distillate oil when
there is not a demand for electricity would be cost prohibitive for Calpine, and result in
superfluous emissions.

B. Shipping Off Site

The Facility is not currently equipped to empty the storage tank in any other manner than
combustion. The Facility would have to make piping changes, install pumps, and secondary
containment for a loadout area in order to empty the storage tank. These changes are estimated to
cost approximately $250,000.

Additionally, the following Facility plans would need to be reviewed and possibly
updated to account for the changes: Stormwater Pollution Prevention Plan (SWPPP), Spill
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Prevention, Control and Countermeasure plan (SPCC), and Facility Response Plan (FRP).
Review of these programs and permits are estimated to cost approximately $10,000.

The Facility would then need to sell the distillate oil outside of the Illinois market
because other stationary sources would be in the same situation as the Facility. The Facility
could recoup a portion of their investment in the fuel if it were possible to find a buyer. This
option would cost the Facility approximately $260,000 in physical changes and review,
permitting, and training. The amount recouped by selling the fuel would be offset by the cost of
refilling the tank with compliant distillate oil.

The Facility is part of the Critical Power infrastructure and is contractually obligated to
maintain 12 hours of back up fuel (distillate oil) onsite for each turbine in case of emergency.
Therefore, the storage tank cannot be emptied due to contractual obligations. Critical Power
suppliers are contracted based on the ability to operate on multiple fuels in the event of an
emergency affects one fuel source to the site or other sites that provide electricity to the grid. If
an emergency situation occurs during the time the storage tank is being emptied, public safety
could be compromised by the Facility’s reduced or lack of ability to operate.

C. Conclusions on Immediate Compliance

Both immediate compliance options would result in significant economic losses for the
Facility compared to the compliance plan described in Section VII. These losses create an
unreasonable hardship for the Facility to immediately comply with the Subpart 214 fuel sulfur
limits.
VIl. DESCRIPTION OF COMPLIANCE PLAN
The Facility intends to comply over a limited period with Section 214.161 (b)(2) and
214.162(d) similar to the description for other existing electrical generating units found in

Section 214.161 (c) and (d). The Facility proposes the following:
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1. From the date of variance issuance, the Permittee shall not purchase distillate oil
for combustion in the CTs exceeding 15 ppm sulfur content;

2. From January 1, 2017 through December 31, 2021, the sulfur content of all
distillate oil combusted by the CTs shall not exceed 115 ppm sulfur content;

3. On or after January 1, 2022, the sulfur content of all distillate oil combusted by
the CTs shall not exceed 15 ppm sulfur content;

4. The Permittee shall maintain records demonstrating compliance with the
requirements in this section (1-3), such as records from the fuel supplier
indicating the sulfur content of the distillate oil;

5. The Permittee shall submit copies of the records in subsection 4, along with the
test results of the sulfur content of the distillate oil by May 1, 2021;

6. Retain the records for at least 5 years, and provide copies of the records to the
Agency within 30 days after receipt of a request by the Agency; and

7. Notify the Agency within 30 days after discovery of deviations from any of the
requirements in this subsection (1-5). At minimum, and in addition to any
permitting obligations, the notification must include a description of the
deviations, a discussion of the possible cause of the deviations, any corrective
actions taken, and any preventative measures taken.

This schedule will allow the Facility to operate the CTs on distillate oil as market
conditions allow and minimize the potential loss that would be incurred due to immediate
compliance as described in Section VI. 115 ppm was chosen to account for normal variation of
lab analysis.

The estimated cost to achieve compliance through the compliance plan as described

would be no greater than the current operating costs for the Facility.

VIIl.  ENVIRONMENTAL IMPACT OF VARIANCE

The impacts for the proposed variance are limited to air quality. The emissions and

ambient air quality impacts are discussed in this section.
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A. Emissions Impacts

The change in emission from the current permit limit of 480 ppm sulfur to 115 ppm and

15 ppm are summarized in Table VIII.A below. A summary of the calculations for the limited

annual potential to emit for each scenario is included below:

1. The limited potential to emit for 480 ppm (i.e. permitted limit until January 1,
2017) sulfur distillate oil is based on the annual operating limit of 500 hours per
turbine on distillate oil and the remaining 1,800 hours on natural gas.

2. The limited potential to emit for the 115 ppm sulfur distillate oil (i.e. requested
variance from January 1, 2017 to January 1, 2022) is based operating hours
allowed by the remaining distillate oil in the storage tank (68.6 hours) and the
remaining allowable operating hours on natural gas (2,231.4 hours).

3. The limited potential to emit for 15 ppm (i.e. limit after January 1, 2022) sulfur
distillate oil is based on the annual operating limit of 2,300 hours on natural gas as

the worst case emissions for SO, for this scenario.

Copies of the calculations used to populate the table below are attached as Exhibit D.

Table VIII.A Emissions Summary

Distillate Oil Sulfur  [Emission  [Limited Annual

Scenario Content Limit Limit Potential to Emit
ppm Ib/hr TPY

Permitted Limit until January 1,

2017 (480 ppm) 480 96.0 78.0

Requested Variance until

January 1, 2022 (115 ppm) 115 22.4 14.9

Limit after January 1, 2022 (15 15 b 9 14.9

ppm)

The distillate oil in the tank would allow for approximately 68.6 hours of turbine

operation. Using the remaining distillate oil with 115 ppm sulfur content would result in actual

emissions of 0.77 tons of SO,. This is far below the limited potential to emit for the Facility that

goes into effect January 1, 2017 and is unlikely to occur during the same year; therefore, the

impact of the actual SO, emissions from using the remaining distillate oil in the storage tank is

low.
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The most recent construction permit application submitted in November 2015 required
SO, modeling to be completed to demonstrate that the Facility emissions do not cause or
contribute to a violation of the 1-hour, 3-hour, 24-hour, and annual SO, National Ambient Air
Quality Standard (NAAQS).

B. Ambient Air Quality Impacts

As part of the November 2015 construction permit application, the Agency requested a
significant impact level (SIL) analysis be completed for the 1-hour, 3-hour, 24-hour, and annual
averaging periods for SO,. Calpine included modeling results with the application based on all
units operating on distillate oil with a 15 ppm sulfur content. A modeling protocol was submitted
on October 2, 2015 and approved on November 23, 2015. Modeling conventions approved in the
protocol were followed for this modeling analysis.

The modeled concentrations were compared to the SIL values using high first high (H1H)
modeled impacts. Agency modeling guidance requires Prevention of Significant Deterioration
(PSD) sources be modeled at 100%, 75%, and 50% load or at specific operations representing
full and average loads. Therefore, six operating scenarios were evaluated to determine the worst
case concentrations using natural gas and distillate oil with a 15 ppm sulfur content operating
conditions at 100%, 75%, and 50% load.

In addition, two startup scenarios were evaluated for the 1-hour averaging period. Startup
on natural gas was modeled using the average exhaust flow and temperature from 0% load up to
50% load. The SO, emission rates for startup were modeled at the 50% load rate to be
conservative. The current permit limits startup time to a maximum of 90 minutes. However, a
normal startup period for the CTs is 30 minutes or less. Therefore, the modeled impacts for

startup are conservative.
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The Facility is not allowed to operate during malfunction or equipment breakdown that
would cause a violation of an emission standard; therefore, a malfunction scenario was not
modeled.

The most recent SO, SIL modeling analysis results based on all unit operated on distillate
oil at 15 ppm sulfur content are summarized in Table VIII.B-1.

Table VIII.B-1 SO2 Class 11 Significant Impact Level Modeling Results for 15ppm
Sulfur Distillate Oil

Modeled Imp3a1ct H1H
Operating . . (ng/m?) Exceed
Scenario Equipment Operating 1- 3 2 A| Any SILs?
hour -hour | 4-hour | nnual
0,
1 CTs at 100% load on 270 | 440 | 1.74 | 0.008 NO
distillate oil
0
2 CTs at 75% load on 230 | 395 | 1.76 | 0.009 No
distillate oil
0
3 CTs at 50% load on 186 | 292 | 146 | 0008 No
distillate oil
0,
4 CTs at 100% load on 389 | 645 | 267 | 0012 No
natural gas
0
5 CTs at 75/oéggd on natural 3.99 5 65 5 55 0.013 No
0
5 CTs at 50/oéggd on natural 271 420 511 0.013 No
7 CTs startmgg:sp on natural 464 NA NA NA No
8 CTs starting cL:iFI) on distillate 313 NA NA NA No

1 SO, SILs are 7.5, 25, 5, and 1 pg/m® for the 1-hour, 3-hour, 24-hour, and annual averaging
periods, respectively.

Bold concentration indicated the worst case scenario.

Based on the results above, no further SO, modeling was required as the pollutants
concentrations for all averaging periods were less than the SIL when operating on natural gas or
distillate oil with 15 ppm sulfur content.

Additional modeling was conducted for this proposed variance to demonstrate the
environmental impact of using distillate oil with 115 ppm sulfur content. The additional
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modeling was conducted using the same parameters as approved as described above, except for
an increase in SO, emission rate. A SIL analysis based on a sulfur content of 115 ppm was
completed for the 1-hour, 3-hour, 24-hour, and annual averaging periods for SO,. The modeled
concentrations were compared to the SIL values using H1H modeled impacts.

As stated above, the distillate oil in the tank would allow for approximately 68.6 hours of
turbine operation and would not allow for 24-hours of operation of all three CTs, so the modeled
impacts for the 24-hour and annual averaging periods are overestimations.

Operating scenarios 9-12 modeled impacts are based on a sulfur content of 115 ppm and
are summarized in Table VII1.B-2.

Table VII1.B-2 SO, Class 11 Significant Impact Level Modeling Results for 115 ppm Sulfur
Distillate Oil

Modeled Imgalct H1H
Osgglr’]a;trlgg Equipment Operating (ug/m’) EX(:SeIeIiij\ny
1-hour | 3-hour [24-hour| Annual '
= —
g  |CTsat100% 'Ool?d ondistillate| 4 26 | 1329 | 1337 | 0.059 Yes
5 —
10 | CTsat75% 'g?ld ondistillate | 1751 | 353, | 1355 | 0.067 Yes
5 —
17 | CTsats0% 'g"i"ld ondistillate | g5 | 5540 | 1219 | 0.065 Yes
12 CTs starting (;JiFI) on distillate 15.58 NA NA NA Yes

1 SO, SILs are 7.5, 25, 5, and 1 pg/m® for the 1-hour, 3-hour, 24-hour, and annual
averaging periods, respectively.

Bold concentration indicated the worst case scenario.

The results indicate the Facility could potentially contribute to an exceedance of the 1-
hour, 3-hour, and 24-hour SO, NAAQS due to exceeding the SIL at offsite receptors. However,
all of the modeling scenarios demonstrate that the Facility does not cause a modeled NAAQS

exceedance by itself.
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Table VIII.B-3 SO, SIL Modeling Results Compared Against NAAQS Limits

Worst Case ..
Averaging Period Modeled Impact NAAQS IE'm't Percent of
(ng/m?) (ng/m?) NAAQS
1-hour 20.75 196 10.6%
3-hour 30.32 1,300 2.3%
24-hour 13.55 365 3.7%
Annual 0.067 80 0.1%

As previously stated, the remaining distillate oil in the storage tank would not allow for
24-hours of operation of all three CTs, so the modeled impacts for the 24-hour and annual
averaging periods are overestimations. The modeling results for the 1-hour and 3-hour averaging
periods exceed the SIL, but the results are far below the NAAQS. All of the receptors with H1H
impacts exceeding the SIL are within 580 feet of the Facility fenceline and would not contribute
to an exceedance of the NAAQS except in this area. The impact on ambient air quality from
using the remaining distillate oil in the storage tank are low.

The nearest SO, monitoring sites are Cicero (AQS ID 17-031-4002) and Northbrook
(AQS ID 17-031-4201) located approximately 57 and 23 miles from the Facility, respectively.
Neither of which recorded any exceedances in 2013 (IEPA 2013). The highest 1-hour samples in
2013 for Cicero and Northbrook are 14 and 10 ppb (36.7 and 26.2 ug/m3), respectively, and are
well below the 1-hour SO2 NAAQS of 75 ppb (196 ug/m3). Based on the SIL modeling results,
the Facility is not contributing to these monitors.

The Facility is approximately 56 miles from the nearest nonattainment area for the 1-hour
SO, NAAQS, Lemont (AQS ID 17-031-16010). Based on the SIL modeling results, the Facility
is not contributing to this monitor.

C. Conclusions on Impacts

The distillate oil in the tank would allow for approximately 68.6 hours of turbine

operation or approximately 22.8 hours for each CT. Based on projections of future distillate oil
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use, it was determined that the Facility would burn distillate oil approximately 12 hours per year
for all units combined and could take up to five (5) years or until 2022 to use all of the remaining
distillate oil in the storage tank. This operating projection is an increase over historical
operations, but well below the hours of operation and potential to emit limits allowed by the
Facility’s air permit.

Modeling of the requested variance sulfur content of 115 ppm does indicate an
exceedance of the SO, SILs, but the impacts are localized and well below the NAAQS.

Based the limited hours that the CTs can operate on the remaining distillate oil in the
storage tank and the actual sulfur content of the fuel, there will be low environmental impacts
from allowing the Facility to combusting the 960,000 gallons of 115 ppm sulfur distillate oil
remaining in the storage tank.

IX. CONSISTENCY WITH FEDERAL LAW

The three CTs are subject to 40 CFR 60 Subpart GG for Stationary Combustion Turbines.
The fuel sulfur content limit for Subpart GG is 8,000 ppmw (0.8% by weight). The fuel sulfur
limits allowed by the current permit (480 ppmw), the draft construction permit (15 ppmw), and
the proposed variance (115 ppmw) are well under the limits contained within Subpart GG.

The air dispersion modeling as discussed more fully in Section VIII demonstrates that
even under a 115ppm sulfur scenario, the Facility will not cause a violation of the NAAQS SO,
Therefore, the proposed variance is consistent with federal law.

X. AFFIDAVIT VERIFYING FACTS

As required by 35 IAC §104.202(m), the Affidavit of Heidi Whidden is attached as
Exhibit C to verify the facts submitted in this Petition.

XI.  HEARING

Pursuant to 35 IAC 8104.204(n), the Facility waives its right to a hearing on this Petition.
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WHEREFORE, for the reasons set forth above, and pursuant to Section 35(a) of the Act
and 35 IAC §104.210, Petitioner Calpine Corporation's Zion Energy Center respectfully requests

that the Board grant the variance as requested herein from the January 1, 2017 deadline under 35

IAC 214.161(0)(2).

Respectfully submitted,

CALPINE CORPORATION (ZION
ENERGY CENTER)

By: /s/ Richard M. Saines

One of its attorneys

Richard M. Saines

Baker & McKenzie

300 E. Randolph Street, Suite 5000
Chicago, Illinois 60601

Phone: (312) 861-2835
richard.saines@bakermckenzie.com
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EXHIBIT A

Figures
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EXHIBITB

Copy of Draft Construction Permit (Application ID# 99110042)
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CONSTRUCTICH PERMIT - PSD RAPPROVAL - NSPS - REVISED

PERMITTEE

Plant Manager

Application No: 99110042 I.D. Ho.: 097200ABB
Aoplicant’ s Designation: ZIOHNERERGY

Subject: Electricity Generating Peaking Station

Initial Date Issued: December B, Z0i
Dats Bevision Beguest Becsived: Novembsr 25, Z015
Dace Fevision Issusd:

Locaticon: West MNinth Street, Zion, Laks County

DPermit is hersby granted to the above-designated Permitctes to COMSTRUCT
emission unit{s} and/or air pollution control eguipment consisting of three
simple cycle combustion turbines with distillate oil as back-up fuel, two fusl
heaters, and a fusl oil storages tank as described in the above refersnced
application and summarized inm Attachment A. This Permmit is granted based upon
and subject to the findings and special conditions that follow:

In conjunction with this permit, approwval is given with respect to the
Prevention of Significant Detericration of Rir Quality Begulations (PSD) to
construct the above referenced project, in that the Illinocis Environmental
Protection Agency {(RBgency) finds that the application fulfills all applicable
requirements of 40 CER 52.21. This approval is issued pursuant to the Clesan
Lir Ret, as amsnded, 42 T.5.C. 7401 et. seg., the Federal regulations
promalgated thereunder at 40 CFR 52 .21 for Prewvention of Significant
Detericrat of Air Quality ({P5D), and a Delegation of Buthority agrssment
between the United States Envirommental Protection Agency and the Illinois EPR
for the administration of the PSD Program. This approval becomes effective in
accordance with the provisions of 40 CFR 124,15 and may be appealed in
accordance with the provisions of 40 CFR 124.1%. This approval is also bkased
upon and subject to the following findings and conditions:

Findings for Bevised Permit

1. Zion Energy L.L.C. (Zion Ensrgy) operates a peaking power station w
three combustion turbines and the ability to gensrate up to about 480 MW
[nominal) of electricity. The primary fusl for the turbines is natural
gas. Distillate oil is the backup fuel.

Ia. Zion Energy has requested a revised permit that clarifies the scope of
the term ™natural gas curtailment” which is relewant to periods when
backup o0il is fired, given changes in the practices of natural gas
suppliers.

P-25
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b. Zion Energy alsc reguested that the limit for the sulfur content of oil
be lowered to now reflect use of ultra-low sulfur diesel, with
associated reductions in permitted 50, emissions.

3. The Illinois EPA has determined that the reguested changes to the pemit
would still comply with all applicable Illinois Ajir Pollution
Board Regulations and the federal Prevention of Elgnlflcaﬁt
Deterioration of Rir Quality Begulations (PSD), 40 CFR L2_Z1.

4. The permit was previously revised in Z005. Provisions were remowed that
were no longer applicable becauss certain units addressed by the
original permit were not constructed. The limits for sulfur content of
olil were also lowered, with associated reductions in permitted 502
emissions.

5. B copv of the application for revised permmitc, the project summary and a
draft of this revised permit were placed in a location in the wvicinity
of the project, and the public was given notice and an opportunity to
examine this material and to submit comments.

The Illincis EPA is issuing this revised permit for the project subject to the

following special conditions and consistent with the specifications and data

included in the applications. "df d=pa*:u*e from the conditions of this
approval or terms expressed in the applications would need to receive pric
written authorization from Illinocis EFR.

Conditions

1. Standard conditions for issuance of construction permits, attached
hersto and incorporated herein by reference, shall apply to this
project, unless supersedsd by ths f:llowLJg special conditions.

Za. The fuels fired at the facility shall be only natural gas and distillate
oil, as defined in 40 CFR &0_.41c.

b. Distillate oil shall only be fired as a backup fuel, that is:

i. For purposas of shakedown, evaluation of operation and emission
testing of emission units; and

ii. At other times when and to the extent that circumstances, such as
natural gas supply curtailments, including issuance of advisory
action orders and cperational flow orders by the provider of
natural gas, or breakdown of natural gas delivery systems that are
beyond the control of the Permittee that dizs=s Losme £oes meas
so—fize maspeal oo effectively makes it impossil DlE for the
Permittee to fire natural gas in one or more emission units.
Howewver, this reguirement does not reguire that a unitc, once
operating on oil, be shutdown if natural gas becomes available for

the unit during a day if the unit would then be restarted with
natural gas on that sams day.
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3a. The combustion turbines (CT) shall sach be eguipped, operated, and
maintained with low HOy combustors for natural gas firing and water
injection {WI) for oil firing.

I the CIs (3 units) shall not exceed a combined total
of &,900 hours per year. Operation of each individual CT shall
not exceed 3,300 hours inm any single year and 2,300 hours averaged
over any thres consecutive years.

ch CT when firing on bachup fuel (distillate fuel
t exceed 500 hours per year.

iii. If at any time, the operation of an individual CT exceeds Z, 300
hours in & year, the Permittes shall demonstrate that operation o
such CT was consistent with its use as a peaking turbine, by
making a detailed submittal of information to the Illinois EFAR
within 2 months that includes the following:

£

R, The total hours that the CT actually operated during such
yvear and a summary of actual operating hours of the CT for
priocr years;

B. L description of the circumstances that contributed to

actual operation for more than 2,300 hours in a year, with
supporting documentation, including:

1. The circumstances with respect to the public demand
for power, e.g., unusually cold or hot weather;

2z, The circumstances with respect to unawvailability of
other CIs at the facility, e.g., unanticipated or
extendsd ocutage of CTs;

3. The circumstances with respect to electric utility
need for power, e.g., unexpected outages of major
generating units or damage to power transmission
SYsTems;

4. Cther circumstances that the Fermittes believes

contributed to the operation of the CT for more than

2,300 hours in a wear; and

. Further information to demonstrate that the abowve
circumstances are uncommon or unlikely to recccocur so as to
result in actual operation of the CT for more than 2,300
hours in a year.

iwv. Prior to operation of an individual CT for more thanm 2,300 hours
in a wear in a manner that is inconsistent with its use as a
peaking turbine, the Permittee shall cbtain a revised permit
allowing such operation pursuant to PSD, 40 CFR 52.21, which
permit may establish additional reguirements for the CT as are
appropriate as Best BAvailable Control Technology.

pP-27
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w. For the purposes of this permit, peaking operation means operation
when base load gensrating capacity is insufficient to mest
electrical demand and operating reserve reguiremsnts, dus to high
demand, outage of base load generating units, restrictions or
interruptions in the power grid, etc. It alsc includes operation
of a unit for purposes of verifying unit awvailability for the
abowve purposes. Compliance with this requirement shall be presumed
for an indiwvidual CT if it operates for no more than 2,300 hours
DEr YEAT.

The abowe limitations on operation are intended to assure that the

facility is operated as a natural gas fired peaking facility, with

distillate oil used as a backup fuel.

i The emissions of MO, from each CT when firing natural gas shall
not exceed % ppmdv at 15% Q. on an hourly average.

ii. These emission limits do not apply during periods of startup and

shutdown as addressed by Condition 4. Compliance with these limits

shall be demonstrated during the shakedown pericd as provided in
Condition 11{a}.

The emissions of NO, from a CT when firing backup fuel (i_.e. distillate
fuel o©il) shall not exceesd 42 ppmdv at 15% O0; on an hourly average.

Each CT shall use good combustion practices to reduce emissions of CO
and FM, which practices shall include routine operating practices,
maintenance and repalr practices, and other pericdic assessments of the
combustion performance of the CT to reasonably minimize emission of CO
and EFM.

The emissions of C0 and FM from sach CT shall comply with the limits
specified in Table 12 and 1B of the attachment B.

Please I addltlnnal dlBCuBEan heluw in Condition 9{a) and {b).

T RHATR

Each CT shall be operated in a manner consistent with good air pollution
control practices to minimize emissions during startup and shutdown
including:

EW The Permittee shall manage the operation of the CTTs to minimize
multiple startups of a CT in a single day, unless startup is
tripped off, and to provide adeguate time to follow the procedures
for normal startup of the CIs, except for requests for immediate
delivery of power as would result from unexpected loss of a
transmission line or other generating capacity.

b. Operation in accordance with the manufacturer’s written
instructions or other written instructions dewveloped &L ud
maintained by the Permittee that shall include at
following measures:
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Beview of operating parameters of the CT during startup or
shutdown as necessary to make adjustments to reducs or eliminate
sxcsss emissicns.

Implementation of inspection and repair procedurses for a CT prior
to attempting startup following repeated trips.

o The Permittes shall maintain each CT in accordance with written
procedures developed and maintained by them. These procedures
shall be reviewsd at least annually and enhanced consistent with
good air pollution control practice kased on actual operating
experience and performance of the CIs.

Each fuel hsater shall be eguipped with low-HOy burners designed to emit
no more than 0.15 1b BO,/million Btu heat input on an hourly average.

Each fuel hesater shall be maintained and operated with good combustion
practices to control emissions of CO and PM.

Conditions 3, 4, and 5 represent the application of the Best Awvailable
Control Technology as reguired by Ssction 165 of the Clean Air Aot

REeserved

The gas CIs are subject to the MNew Source Performance Standard (HSES)
for Btationary Fas Turbines, 40 CFR €0, Subpart R and GE. The Illinois
EPA is administering WEPS in Illinois on behalf of the United States EPA
under a delegation agreement. In addition to complving with other
applicakle emission standards, each CT must comply with the applicable
emission standards of the MEPE, as follow:

i. The MOy emissions from each CT shall not exceesed the limitc
estaklished by the HN5PS, pursuant to 40 CFR 60.332 (a) (1) .

ii. The emission from sach CT shall not contain 50, in excess of 0.015
percent by wvolums at 15 % O, on a dry basis or the CIs shall not
burn any fuel which contains sulfur in excess of 0.8 percent by
weight, pursuant to 40 CEFR €0.333 (a) and (b).

Hot applicable {Condition previcously addressed auxiliary boilers)

The fuel oil storage tank is subkject to the New Source Performance
Standard (NSPE) for storage wessels, 40 CFR ¢, Subpart A and Ek. The
Illincis EFR is administering MSPS in Illincis on kbehalf of the Uniced

States EPR under a delegation agresment.

At all times, ths Permictee shall maintain and operate the CIs and the
fuel o0il storage tank in a manner consistent with good air pollution
control practice for minimizing emissions, pursuant to the HSFS, 40 CFR
e0_11 (d) .

The emission of smoke or other particulate matter from each CT shall not

hawe an cpacity greater than 30 percent, pursuant to 35 IARC 212.123(a),
except as allowed by 35 IAC 201.145%, 212_123(k} or 212.124.
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1l0a.

Emissions from the CT shall not exceed the limits in Takle 12, 1B and 1C

of Attachment B.

ed with oil

Emissions of By from sach fuel heater shall not exceed 2.25 lb/hr and
2.59% tons/yr.

Compliance with the above annual limits shall be determined from a
running total of 12 months of data.

This permit is issued based on the source not being a participating
Source or new participating source under the Emission Reduction Market
System (ERMS), 35 IAC Part 205, because its VOM emissions during each
seasonal allotment pericd are less than 10 tons. This reflects an
expectation that actual WM emissions will be much less than allowed by
this permit.

The Permittse shall bscome subject to the ERME as a new participating
source if the VOM emissions from the source are 10 tons or greater in
any seasonal allotment pericd. In such case, the Permittes shall hold
Allotment Trading Units (ATU} for its seasonal emissions in accordance
with 35 IAC 205.150(c) {l) and 205.720, beginning with the following
seasonal allotment period. For this purpose, the source’s VOM emissions
shall be determined by the methods and procedures specified in this
permit or the Clean Rir Act Permit Program (CRAFP) permit for the
sSOurce.

The Permittee shall promptly notify the Illinois EPA if the source’s VOM
emissions are 10 tons or greater in a season [see also Condition

leé(h) (wil. By December 31 of the first year in which seasonal WOM
emissions are 10 tons or greater, the Permittee shall submit a reguest
for a rewvision to this construction pe or the source’s CRAPE permitc
to address applicable reguiremsnts of This reguest shall
include a certification acknowledging that it will be reguired to hold
ATUs by the end of sach reconciliation period and an explanation of the
means which it plans to cbtain BTUs. [35 IAC Z05.310(z) and (g)]

Under this permit, each CT mayv be operated for a pericd of up to 1BD
days from initial startup to allow for eguipment shakedown and emissions
testing as reguired. This period may be extended by the Illincis EFA
upon request of the Permittee if additional time is needed to complete
shakedown or perform emission testing, provided however that an hourly
KO, emission limit representing 15 ppmdv RO, B 15% O, (eguivalent to
0.0eZ 1b/mmBtu} shall apply during such extended shakedown for CT
operation.

Upon successful completion of emission testing demonstrating compliance
with applicable limitations, the Permittee may continue to operate the
facility as allowed by Section 359.5 (5) of the Envirommental Frotection

Eot.
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This condition supersedes Standard Condition 6.

Within &0 days after coperating a CT at the greatest load at which
it will normally ke operated but not later than 180 days after ics
initial startup, the Permittes shall perform emissions tests of
the CTs as follows. Emissions shall be measured by an approved
testing service during conditions which are repressntative of
maximum emissions (peak load) for RO, CO, PM, VOM, and ocpacity
and alsc at the minimum normal operating load, and two
intermediate load lewvels for WOy, for firing koth natural gas and
distillate oil.

The Permittes shall perform emissicn tests within 45 days of a
written reguest by the Illinois EPFA. The Illinois EFA will
reguire these tests if, based on observations by Field personnel,
units are poorly maintained or operated so as to make compliance
with permitc limitacions uncertcain.

Any extension to these time periods that may be provided at its
discretion by the Illincis EFA shall not alter the Permittee's
cbligation to perform emission testing for purpose of the HSES in
g timely mannsr as specifisd by 40 CFR 60.H.

The following USEFAR methods and procedures shall ke used for
testing of emissions:

Location of Sample Points USEPRE Method 1

Gas Flow and Velocity USEPE Method 2

Flue Gas Weight USEPA Method 3 or 3R

Hoisture USEPR Method 4

Particulate Matter USEPR Method &

Hitrogen Cxides USEPA Method 20 or 7 or 7
Opacitcy USEPE Method 9

Carkon Monoxide USEPA Method 10

Volatile Crganic Material USEPE Method 158 or 2Z5R

o) P USEPA Method 201 oxr Z01R (40 CFR

51, Appendi= M)

The Permittes may report &ll PM emissions measured by USEER Mathod
5 as PM,,, including kack half condensable particulate. If ths
Permittes reports USEFAR Method 5 B emissions as FH,,, testing
using USEFA method 201 or 201A need not be performed.

Measurements for NOy from the CTs shall be conducted in accordance

with 40 CFR €0.335, as specified kelow, unless alternative testing
procedures are approved by USEPA pursuant to 40 CFR &0.8(k):

A. The WO, emissions shall be computed for each run using the
egquation in 40 CFR 60.335{c) (1).

B. The span wvalues for Method Z0 shall be 300 ppm of HG, and Z1
percent Oy, pursuant to 40 CFR 60.335(c) (3).-

C. The WOy emissions shall be determined at four points in the
normal operating range of the CTs, including the minimum
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point in the range and peak load, pursuant to 40 CFR
60.335({c) {2) .

D 211 lpads shall be corrected to IS0 conditions using the
appropriate eguations supplied by the manufacturer, pursuant
to 40 CFR &0.335(c) (2).

iii. HMeasurements for other pollutants shall be conducted as follows:

E. CoO, PM and VOM concentrations shall be measured at peak,
intermediate and minimum CT load.

B. PM emissions measured by USEPA Method 5, including back half
condensable particulate, may be provided as an alternatiwve to
measuremsnt of FMye emissions using USEFA Method 201 or Z01A.

C. Measuremsnts for organic hazardous air pollutants in the WOM
(2.g., formaldehyde, toluene, acetaldehyde, and acrolein)
shall ke provided, if VOM emissions are measured by Hethod
18. (Sees alsc Conditcion 1Z{c) {iii))

D Unless continucous emissions monitoring is conducted for the

particular pollutant, measurements shall also be performed
for emissions of MO, CO and VoM during startup of a CI, in
gccordance with a plan approved by the Illincis EFA. For
purposes of these measurements, as approved by the Illinois
EFR, ths Permittes may adapt USEPR Beference Test Methods as
necessary to address the short duration and transient
conditions of startups.

Bt least €0 days prior to the actual date of testing, a written test
plan shall be submitted to the Illinois EPR for review. This plan shall
describe the specific procedures for testing and shall include as a
minimum:

i. The personis) who will be performing sampling and analysis and
their experience with similar tests;

ii. The specific conditions under which testing shall be performed
including a discussion of why these conditions will be
representative of maximum emissions and the means by which
operating parameters will be tracked and recorded;

iii. The specific determinations of emissions that are intended to be
made, including sampling and monitoring locations, the test
method(s) that will be used, with the specific analysis method, if
the method can be used with different analysis methods; and
identification of any organic hazardous air pollutants that will
be measured. As part of this plan, the Permittes may set forth a
strategy for performing emission testing of selected CTs prowvided
that all units are fitted for testing, the identity of the units
to be tested are determined immediately befores testing by the
Tllinois EPR or otherwise randomly, and continuous emission
monitoring of HOy is present on all CIs. The Permittes may also
propose & plan for testing across the normal operating range of
the CTs; and
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13a.

lda.

iw. The proposed plans for testing emissions during startup of a CT as

reguired by Condition 12 (k) (iii) (D), including the number of startups
for which measurements will ke performed; the procedures that will be

followed for startup of the CI; the approach that will be gensrally

followed to assure that measurements can ke conducted for and will be

representative of the startup pericd; any proposed adaptations to
reference test methods; and any other significant considerations for
testing of emissions during startup.

The Illinois EPRA shall be notifisd prior to these tests to enables the
Illinocis EFA to chserve these tests. MNotification for the expected date
of testing shall be submitted a minimum of 30 days prior to the expactad
date. Hotification of the actual date and expected time of testing
shall be submitted a minimum of 5 working days pricr to the actual datcs
of the test. The Agency may at its discretion accept notifications with
shorter adwance notice, although the Illincis EPR will not accept such
notifications if they interfere with the Illinois EPA" s ability To
chserve testing.

Three copies of the final reports for emission tests shall be forwarded
o the Compliance Section in Springfield within 30 days after the test
results are compiled and finalized. The final report from testing shall
contain a minimam:

i. A summary of results.

ii. General information.

iii. Description of test method(s), including a description of sampling
points, sampling train, analysis eguipment, and test schedule.

iw. Detailed description of test conditions, including:
A. Fuel consumption {standard ££°);
B. CT firing rate (million Boushr);
C. CT/Generator output rate (MW=}, and
D. Water injection rate during backup fuel firing.
w. Data and calculations, including copies of all raw data sheets and

records of laboratory analysis, sample calculations, and data on
equipment calibration.

The Permittese shall install, operate, and maintain monitors to measure
and record fuel consumption by =ach CT.

The Permittee shall install, operate, and maintalin monitors on each CT to
measure and record the ratio of water to fusl when firing kackup fusl.

i To demonstrate compliance with the HOx limits of this permit, the
Permittee shall install, operate, and maintain a Continuous
Emissions Monitoring (CEM) system on =ach CT to measure emissions
of HO,. The applicable procedurss under 40 CFR e0.13, &0.47a{c)
and 75.12 shall be followed for the installation, evaluation, and
operation of this By CEM system. These monitoring systems shall
be operational through startup and shutdown of the CTs.
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ii. At least 30 days pricr to initial startup of sach CT, ths
Permittee shall submit a detailed monitoring plan to the Illinois
EFA for review and comment. This plan shall describse ths
configuration and coperation of the CEM system for =ach CT,
including WO, diluents and exhaust flow monitoring devices.

iii. These monitoring systems shall ke operated and collect data in
aocordance with the applicable provisions of the Acoid Rain
Program.

k. Hotwithstanding the abowve conditions of the permit specifying monitoring
practices, other credible evidence may be used to establish compliance
or noncompliance with applicable emission limits.

15a. The Permittee shall sample and analwvze for the sulfur content of the
fuel for the CTs in accordance with the Federal Acid Bain Program 40 CEFR
75.11(d) [refer to Part 75,Rppendixz O, Sesction 2.2 and Sesction 2.3 for
fuel oil combustion and pipeline natural gas combustion, respectivelyl
unless it elects to install and coperate CEMS for emission of 50 from
the CIs.

k. SBampling and analysis for the fuel nitrogen content of the fuel for the
CTs is not reguired as a condition of this permit as continuous emission
monitoring for WO, emissions is reguired by Condition 14.

. The above provisions establish a custom schedule for determination of
sulfur content and nitrogen content of fuel, subkject to case-specific
approval by USEPR pursuant to 40 CFR &0.13{i}), in which approwal USEPA
may establish additcional reguirements upon the Permittee for sampling
and analysis of fuel. If USEPR does not approve a custom schedules fox
the CTs, the Permittes shall alsc sample and analyze for sulfur and
nitrogen content of the natural gas and distillate oil keing fired in
the CTs in accordance with 40 CFR 60.334 (b).

léa. The Permittee shall maintain a file of the following items:
i. The written instructions keing followed by the Permittes as good
combustion practices and good air pollution control practice to
minimize emissicn in accordance with Conditions 3{=2}, 4 and 5(b);

ii. The heat content of sach of the fusl fired in the CIs
(Btusstandard £t or BtusSgallon);

iii. The composition of fusl as determined in accordance with Con
15;

iwr. For the life of fusl oil storage tank, the dimensions of the tank
and an analysis showing the capacity of the tank;

w The Sulfur content of backup fuel (weight %); and

wi. A copy of the Final Beportis) for emission testing conductead
pursuant to Condition 12
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The Permittee shall maintain the following daily operating records for

the CTs:

i. The quantity of fuel consumed for each CT (standard ££* or
gallons) ;

ii. Total CT-operating hours and number of starcups for esach CT;

iii. Facility operating hours on a daily kasis. For this purpose, the
Permictee shall consider the facility to operate for one hour if
one or more CTs are operated during an hour. For exampls, if one
CT or four CTs operate from 12:00 noon to €:00 PM om a day, in
both cases, this shall count as six operating hours;

iwr. Each period when a CT was fired on backup fuel, with the reason(s)
for use of backup fuel and supporting documentation along with
water usage in the WI control system (gal/dayl; and

W Earch period when a CT operates when the ambient cemperaturs is
less than or egual to 59°F with ambient temperature, by hour, for
each hour.

The Permittee shall keep inspection, maintenance, and repair logs with
dates and the nature of such activities for the following:

i Each CT including combustors and WL system; and
ii. Each fusl heater.
Hot applicable {Condition prewvicusly addressed auxiliary boilers) .

The Permittee shall maintain the following records relatsed to 2ach
startup of the CIs:

i. Date and time of startup;
ii. Iype of startup, i.e. scheduled or emsrgency;

iii. Whether operating personnel for the CTs or air envirommental staff
are on site during startup; and

iwr. L description of the startup, if written operating procedures are
not followed during the startup or operating problems occur during
the startup, including detailed explanation.

The Permittee shall keep the following operating records for the CIs:

i Total operating hours of each CT (hours/month, hours/year
(Calendar wyear)); and

ii. Total operating hours of each CT operated using backup fuel
{distillate oil) {hours/year (Calendar year)).

The Permittee shall ksep the following records with regard To emissions:
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i Other data, not addressed abowve, used or relisd upon by cthe
Permittese to determine emissions;
ii. HOy, emissions from each CT recorded hourly, guarterly, and annual

{in lb/mmBtu) by combining the N0y concentration (in ppm) and
dilusnt concentration (in percent O, or C0;) measurements
aocording to the procedures in 40 CEFR 75 hppendiz F;

iii. HMonthly emissions of HO,, CO, S50, VOM, and PM from =ach CT
{tons/month) . HOx emissions shall be based on data from the CEM.
211 other emissions shall be calculated based on fuel consumption,
relevant factors developed from emission test data and fuel
composition, with supporting calculations;

iwr. Annual facilicy emissions of WQ,, OO, 50, WOM, and PM, compiled
on at least a monthly basis;

o Ayverage MO, emissions in ppm, on a monthly and annual basis, for
comparison to the limits in Condition 3{c); and

wi. Seasonal emissicns of VOM (May through September] from the
facility.

h. The Permittee shall maintain records that identify:

i. Any periods during which a continuous monitoring system was not
operational, with explanation; and

ii. Any day in which emissions excesded an applicable standard or
limit.
17. A1]1 records reguired by this permit shall ke retained on site for a

perigd of at least 3 years and shall ke readily available for inspection
and copying by the Illinois EPR upon reguest.

18a2. The Permittee shall furnish the Illinois EPFR with written notification
as follows with respect to commencement of construction and operation of

the CTs:

i. The te construction of the CTs commenced, postmarked no later
than 30 days after such date, pursuant to 40 CFR &0.7(a) (1) . The
notification for the TIs shall ke accompanied by a description of
the fuel;

ii. The anticipatsed date of initial startup of the CTs, postmarked not

more than &0 days nor less than 30 days prior to such date,
pursuant to 40 CFR &0.7{a) (2);

iii. The actual date of initial startup of the TIs postmarked withim 15
days after such date, pursuant to 40 CER 60.7(a) (3); and

iwr. The artual date that sach CT begins gainful operation, with
electricity produced by the CT available for sals at mors than the
minimum or avoided cost of the purchaser, postmarksed within 15
days after such date.
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k. The Permittee shall furnish the Illincis EPR with written notification
as follows with respect to firing of kackup fuel:
i Use of backup fuel in a CT for more than 72 hour in a rolling 12-
month pericd following completion of shakedown and emission
testing; and

ii. Use of backup fuel in a CT for a periocd of more than & hours,
other than for purposss of shakedown, emission testing or backu
fuel system evaluation.

c. If there is any exceedance of the reguirements of Condition 2 through 9
of this permit that is not addressed in the regular guarterly reports
required by Condition 1%(a), the Permittee shall submit a writctcen
notification to the Illincis EPA’s Compliance Unit in Springfis=ld,
Illincis within 30 days after the excesdance. The notification shall
imclude a description of the exceedance, a copy of relevant records, and
a description of the exceedance or wiclation and efforts to reduce

emissions and future oocurrences.

1%a. The Permittee shall £fulfill applicable reporting reguirements in ths
HSPS, 40 CFR &0.7{c) for each CT. For this purpose, the guarterly
reports shall be submitted no later than 30 days after the end of the
calendar guarter.

E. In conjunction with the Annual Emission Beport reguired by 35 IAC Partc
254, the Permittee shall prowide the following information for the
preceding calsndar year:

i. The operating hours of =sach CT.

ii. The operating hours of each CT with distillate fuel.
iii. The total number of startups of CTs.

iwr. The total natural gas and oil consumption of the CTs.

. The Permittee shall comply with applicabkle reporting reguirements under
the Rcoid ERa Program, with a single copy of such report sent to
Illinois EFA. This copy shall ke sent to the Division of Air Pollution
Control, Compliance Unit.

1

d. If the emission testing required by Conditiom 12 (a) (i) and (ii)} is not
performed within 45 days of beginning gainful coperation of a CT, the
Permittes shall submit a report summarizing HOy, ©0 and VOM (ox
hydrocarbon) emissions of the CTs as determined by diagnostic
mEasuremants, e.g., combustion gas analyzers, during shakedown of the CTs.

20a. Any reguired reports and notifications concerning eguipment operation,
emissions testing, or a monitoring system shall be sent to the Illinois
EPE at the following address unless otherwise indicated:

Illincis Enwvironmental Protection Agency
Diwision of Rir Pollution Control
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[
i
1

Compliance Unit (#40)
D.0O. Box 1827¢
Springfield, Illinodis ©2754-59276

Telephone: Z17/T7BZ-5811 Fax: Z17/782Z-8348

Cne copy of notifications and reports reguired by this permit that
concern emission testing and monitoring shall also be sent
electronically to the Illincgis EPR, Bureau of Rir, Compliance Section,
Source Monitoring Unit, using the S5tate of Illinois's File Transfer
Website, unless otherwise instructed by the Illinois EPA:

htop: /S filec illinois._gow

Becipient Email Address: EFA.BOA_EMUBillinocis.gow
File Transfer Email Subject: Zion Energy LLC, Ziom, ID 097Z00AEB
Message to Becipient: ™A description of submittal, with date”™

This permit shall become invalid if comstruction is not commenced within
18 months after this permit becomes effective, if construction is
discontinued for a period of 18 months or more, or if construction is
not completed within a reasonable period of time. The 18 month period
may ke extended by the Illinocis EPR upon a satisfactory showing than an
extension is justified.

This permit shall kecome invalid as applisd to a particular CT if
construction is not commenced as part of commencement of construction of
the facility, as addressed above or otherwise, within 185 months after
this permit becomes effective, if its constructi is discontinued for a
periocd of 18 months or more, or if its construction is not completed
within a reascnable pericd of time.

For purposes of the above prowvisions, the definitions of ™construction®™

and “ocommence™ at 40 CEFR 5Z2.21 (bl {A) and (9} shall apply, which reguire
that a source must enter into a binding agreement for on-site

construction or begin actual on-site construction. (Rlsc s=s2 ths

definition of “begin actual construction,* 40 CFR 52.21 (b) (11))

This condition reflects provisions of the PSD rules, 40 CEFR 5Z.Z1(r) (2).

This condition supersedes Standard Condicion 1.

The approval for the above referenced project doss not reliewve the Permittes
of the responsikilicy to comply with all Local, State and Federal Regulations
which are part of the applicable Illinois State Implementation Plan, as well
as all other applicable Fedsral, State, and Local reguirsmsents.

This permit does not excuse the Permittes from any new reguirements that
would be applicable to construction or operation of the CTs based on the
timing of their actual installation.

If vou have any questions concerning this, please contact Bob Smet at Z17/785-5250.

Raymond E. Pilapil. Date Issusd:
Broting Manager, Permit Section
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Division of Air Pollution Contro

FEF:EFZ:ps]
Lrtachments
[a' abe Begion 1

Compliance
USEER
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Etcachment 2

Significant Emission Units

Fated Heat
Input
Unit I.D Description Humber mmEtu he Control
CT 01 - 03 Simple Cycl 3 1,71% Low HO, C

&

1. Hominal capacity ratings arse per unil

2. Bated heat input when firing on natural gas, when firing on distillate

fuel oil the rated heat input is 1528 mmBtu/hr.

Discillate fusl oi

L8]

million gallom.

I
;:II

P-40
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Bag

Hourly Emission Limits

1.

urly Emission Limits for Each CT when Embient Temperature Greater Than 55°F

—
=ds

1b/hr " | 1b/

Matural
1B /mmBtu”

Pollutant

MO, 0037 60.0 0.1e7 321.0
Cco 0017 5.0 0.034 65_0
DM/, 0.011 15.0 0.023 4210
VOM 00016 2.8 0.0 7.5
80, P, 3.8 0.047 90.2

00022 I —

Takles LB

Bollutan

it
'—l
L)
5}
it
r=.

=

MO, ;
To o
T, T, 0.
TGH .

S
S -

o =

= Do) o

=
Al o) b

L] ] e ]

(] el W] )
[ M 2]

L
C
L]
]
s
i
=
1
1

I_L.EL_'

Limits based
and E i

3 ]
ANIOoIMat1

information

om0

Limits based on modeling data and
pplication. If the applicable limits

be presumsd to cons
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NG, 402_8
oM 243
oM 3.3
S0 7.9

1. ta 3 emissions for

>il), at the hourly emission
turbines operate primarily in

Z. Emissions of WOy, CO and VOM during an hour that includes a startup
shall be assumed to be at the limits Takle 1B or 1B,
multiplied by a startup factor (S5 V2 Byoy = L.Z5, 85 = 7 and S5, = 7
when firing matural gas. Emissiomns of MOy, C0 and VOM during am hour
that includss & startup shall be assumed to be at the limits in Table 1A
>r 1B, as applicable, multiplied by a startup factor (S.u): Ssax = 1, S
= 3 and 5, = 1.5 when firing fuel oil. For example, the CO emissions
during an hour that includes startup when firing natural gas when

ambient temperaturs is abowve 55°F shall be assumed to be 203.0 lk/hr (7
29310 2 unless an alternative determination of 1

The esstab of these procedures for determining compliance with the
annual emission limits shall not shield the Permittee from responsibility to
account for all emissions from the source, including emissions during startup
or upset conditions, as other credible information may demonstrate that the
above procedures do not adeguately account for the actual emissions of the

Source.

Takle 10

Znnual Emissions *” (Ton/Year) for Each CT

Fuel ©il
Matural Gas {(Backup Fuel)
Pollutant | 1,800 Hours (Total)”
v 54._00 &9 .00 ({134,
26. 33.35 [
17. 21 .85 { 28
2. 3.22 1_88 4.
3.4271 4 2374 22_55 {25
69 2

ions include 1,800 hours of each CT operation firing natural
I hours of operation on backup fuel.
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Unit M, [x4] M VO 50,

Turbines ({CTs) 402 . 8 127.1 B4._3 13.3 T7.5

Fusl Heaters 5.2 6.9 4.3 0.9

Fusl Storage Tank 0.1

Total Emissions 408.0 134.10 BH.& 14.3 T
1 The . - =0t =m nz are effe-—ive hef- T
z . - [ . i — e Fem= -
= . - el - - ek ek - =_== — - -
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Affidavit of Heidi Whidden and Waiver of Hearing
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Zion Energy Center, operated by Calpine Operating Services Company, Inc., is
denying that a hearing should be held in this matter.

(8

Heldi M. Waid€en Date (¥, /y /;w

Director, Environmental Services East Region
Calpine Operating Services Company, Inc.

I hereby affirm that all information contained in this submission is true and
accurate to the best of my knowledge and belief.

I do hereby swear that I am a duly authorized representative of the operator and I
am authorized to sign this affidavit.

Any person who knowingly makes a false, fictitious, or fraudulent material
statement, ovally or in writing, to the Illinois EPA commits a Class 4 felony. A
second or subsequent offense after conviction is a Class 3 felony. (415 ILCS
5/44(h)

W&Lc— %“/&/Nc
Heidi M idden Date

Director, Environmental Services East Region
Calpine Operating Services Company, Inc.

State of "// “ %//7
County of 27/7? A 7

Z/é
Signed and swom to before me on i/j by Heidi M. Whidden, Director,

Envi?éntal Services East Region, Calpine Operating Services Company, Inc.

e

JAMES W. KLICKOVICH
.. Stgnature of Notarial Officer NOTARY PUBLIC OF NEW JERSEY
Dotee 7o u 1.D. # 2099754
My Commission Expires 4/24/2017

Tltlg (and Rank)
- Ct;)ifimission Expires: /4 Zk//]
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Project: Calpine - Zion Energy Center
Subject: Turbine Emission Comparisons
Task: Turbine PTE

Turbines (CT-1, CT-2, and CT-3)

Represented emissions are from 1 of the 3 identical turbines.

Assumptions:
Natural Gas Fired and Distillate Oil #2 Back-up
Natural Gas Total Rated Capacity, MMBtu/hr
Fuel Consumption, MMscf/hr
Total Hours of Operation (each)
#2 Oil Total Rated Capacity, MMBtu/hr
Fuel Consumption, gal/hr
Allowable Hour of Operation on #2 Oil (each
Hours of Operation on #2 Oil (each)
Hours of Operation on #2 Qil (Total)
Maximum Sulfur Content, ppmv
Maximum Sulfur Content, %

Conversion Factors:
Ib/ton

Ib/kg

CO, to CO,e

CH,to CO,e

N,O to CO,e

hours/yr

Btu/scf (natural gas)
Btu/gal (distillate oil #2)
Btu/MMBtu

gal/1000 gal

1,719
1.6853
2,300
1,928
14,000
500
229
68.6
115
0.0115

2,000

2.204

25

298
8,760
1,020
137,000
1,000,000
1,000

1 Emission factors are based on unit permitted emission rates when ambient temperatures is 5F or lower (worst-case).

Electronic Filing - Received, Clerk's Office : 08/08/2016

Prepared: CWB
Reviewed: KSA
Date: May 2016

Pollutant

Natural Gas Emission Factors"?

d Annual

Limited Annual

Emissions (TPY)

based on
2,300 hours (TPY)

Limited Annual
Emissions based on
2,277.1 hours (TPY)

Total Limited Annual
Emissions based on
2,277.1 hours (TPY)

NO,
co
VOM
PM
PMy
PM, 5
S0,
Lead
co,e®
co,
CH,’
N,O

0.0024

Ib/MMBtu 4.13

Ib/hr

18.07

4.74

4.70

14.09

Pollutant

Fuel Oil Emission Factors"?

d Annual

Limited Annual

Emissions (TPY)

based on
500 hours (TPY)

Limited Annual
Emissions based on
22.9 hours (TPY)

Total Limited Annual
Emissions based on
68.6 hours (TPY)

NO,
co
VOM
PM
PMyo
PM, s
S0,
Lead
co,e’®
co,
CH,®
N,0°

0.0116

Ib/MMBtu 22.39

Ib/hr

98.08

5.60

0.26

0.77

2 Hourly emissions are based on the maximum design maximum horsepower output.
3 CO,e emissions are based on global warming potential of CC,=1, CH,;=25, and N,0=298 from 40 CFR 98 Subpart A Table A-1, November 29, 2013

4 CO, emission factor from 40 CFR 98 Subpart C Table C-1 (53.06 kg CC,/MMBtu natural gas and 73.96 kg CO2/MMBtu for distillate fuel oil no. 2), November 29, 2013
5 CH,and N,O emission factors from 40 CFR 98 Subpart C, Table C-2, (Ct, =0.001 kg CH4/MMBtu and N,O = 0.0001 kg N,O/MMBtu for natural gas and CH, = 0.004 kg CH4/MMBtu and N,O = 0.0006 kg N20/MMBtu for

distillate oil no. 2), November 29, 2013




Project: Calpine - Zion Energy Center
Subject: Turbine Emission Comparisons
Task: Turbine PTE
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Turbines (CT-1, CT-2, and CT-3)

Represented emissions are from 1 of the 3 identical turbines.

Prepared: CWB
Reviewed: KSA
Date: October 2015

Assumptions:
Natural Gas Fired and Distillate Oil #2 Back-up

Natural Gas Total Rated Capacity, MMBtu/hr 1,719
Fuel Consumption, MMscf/hr 1.6853
Total Hours of Operation (each) 2,300
#2 Oil Total Rated Capacity, MMBtu/hr 1,928
Fuel Consumption, gal/hr 14,073
Hours of Operation on #2 Oil (each) 500
Maximum Sulfur Content, ppmv 15
Maximum Sulfur Content, % 0.0015
Conversion Factors:
Ib/ton 2,000
Ib/kg 2.204
CO, to CO,e 1
CH,to COse 25
N,O to CO,e 298
hours/yr 8,760
Btu/scf (natural gas) 1,020
Btu/gal (distillate oil #2) 137,000
Btu/MMBtu 1,000,000
gal/1000 gal 1,000

Pollutant

Natural Gas Emission Factors"?

Unlimited Annual
Emissions (TPY)

Limited Annual
Emissions (TPY)

NO,
co
VOM
PM
PMyo
PM, 5
SO,
Lead
CO,e
CO,
CH,
N,O

3

5

0.0024

Ib/MMBtu

4.13

Ib/hr

18.07

4.74

Pollutant

Fuel Oil Emission Factors™?

Unlimited Annual
Emissions (TPY)

Limited Annual
Emissions (TPY)

1 Emission factors are based on unit permitted emission rates when ambient temperatures is 59°F or lower (worst-case).
2 Hourly emissions are based on the maximum design maximum horsepower output.

NO,
co
VOM
PM
PMyo
PM, 5
S0,
Lead
CO,e’
co,’
CH,’
N,0°

0.0015

Ib/MMBtu

2.92

Ib/hr

12.79

0.73

3 CO,e emissions are based on global warming potential of CO,=1, CH,=25, and N,0=298 from 40 CFR 98 Subpart A Table A-1, November 29, 2013.

4 CO, emission factor from 40 CFR 98 Subpart C Table C-1 (53.06 kg CO,/MMBtu natural gas and 73.96 kg CO2/MMBtu for distillate fuel oil no. 2), November 29, 2013.

5 CH, and N,O emission factors from 40 CFR 98 Subpart C, Table C-2, (CH, = 0.001 kg CH4/MMBtu and N,O = 0.0001 kg N,O/MMBtu for natural gas and CH, = 0.004 kg CH4/MMBtu and N,O = 0.0006 kg N2O/MMBtu for

distillate oil no. 2), November 29, 2013.



Project: Calpine - Zion Energy Center
Subject: Turbine Emission Comparisons
Task: Turbine PTE

Turbines (CT-1, CT-2, and CT-3)
Represented emissions are from 1 of the 3 identical turbines.

Assumptions:
Natural Gas Fired and Distillate Oil #2 Back-up
Total Hours of Operation (each)
Hours of Operation on #2 Oil (each)

Conversion Factors:
Ib/ton

2,300
500

2,000
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Prepared: CWB
Reviewed: KSA
Date: March 2016

Pollutant

Natural Gas Emission Factors

Less than 59°F
(Ib/hr)

Greater Than 59°F
(Ib/hr)

Worstcase
(Ib/hr)

Annual Emissions
2300 Hours of
&) q

Annual Emissions
1800 Hours of
@l q

r(TPY)

(TPY)

NO,
co
VoM
PM
PMyo
PM, 5
S0,
Lead
CO.e
co,

N,O

4.13

3.62

4.13

4.74

3.71

Pollutant

Fuel Oil Emission Factors

Less than 59°F
(Ib/hr)

Greater Than 59°F
(Ib/hr)

Worstcase
(Ib/hr)

Annual Emissions
500 Hours of
Operation
(TPY)

NO,
co
VoM
PM
PM,,
PM, 5
S0,
Lead
CO,e

CH,
N,O

Pollutant

Single Turbine Annual
Emissions

2300 Hours of

Operation on Natural

Gas

(TPY)

Single Turbine Annual
Emissions
1800 Hours of
Operation on Natural
Gas and 500 Hours of
Operation on Fuel Oil
(TPY)

All Turbine Annual
Emissions
2300 Hours of Operation on|
Natural Gas
(TPY)

NO,
co
VoM
PM
PMy,
PM, 5

Lead
CO.e
co,
CH,
N,O

4.74

4.40

14.23
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Fuel Combustion and Dilution Scenarios
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Zion Energy Center
Projected Distillate Oil Combustion Scenario
Readiness Testing and Projected Operation - Low Case

il in il in Calculated Sulfur
Hours of Storage Sulfur Storage  Contentof Qil in
Cperation Tank Content Tank Storage Tank
Event Description per Turbine  gallons (ppm) parts of 5 gallans (ppm)
2016 Start - 950,000 113 108,480,000 - -
2016 Readiness Testing 4 168,000 113 18,984,000 - -
2016 Added Fuel - 158,000 15 2,520,000 960,000 95.9
2017 Start - 950,000 959 92,016,000 - -
2017 Operating Event 4 168,000 959 16,102,800 - -
2017 Added Fuel - 168,000 15 2,520,000 960,000 81.7
2017 Post Event - 950,000 817 78,433,200 - -
2017 Readiness Testing 4 168,000 217 13,725,810 - -
2017 Added Fuel - 168,000 15 2,520,000 960,000 70.0
2018 Start - 950,000 70.0 67,227,390 - -
2018 Operating Event 4 168,000 70.0 11,764,793 - -
2018 Added Fuel - 168,000 15 2,520,000 960,000 60.4
2018 Post Event - 950,000 60.4 57,982,597 - -
2018 Readiness Testing 4 168,000 60.4 10,146,954 - -
2018 Added Fuel - 168,000 15 2,520,000 960,000 525
2019 Start - 950,000 525 50,355,642 - -
201% Operating Event 4 168,000 525 8,812 237 - -
20159 Added Fuel - 168,000 15 2,520,000 960,000 459
2019 Post Event - 950,000 459 44 063,405 - -
2015 Readiness Testing 4 168,000 459 7,711,096 - -
20159 Added Fuel - 168,000 15 2,520,000 960,000 40.5
2020 Start - 950,000 40.5 38,872,309 - -
2020 Operating Event 4 168,000 40.5 6,802,654 - -
2020 Added Fuel - 168,000 15 2,520,000 960,000 36.0
2020 Post Event - 950,000 36.0 34,589,655 - -
2020 Readiness Testing 4 168,000 36.0 6,053,190 - -
2020 Added Fuel - 168,000 15 2,520,000 960,000 324
2021 Start - 950,000 32.4 31,056,465 - -
2021 Operating Event 4 168,000 324 5,434 BBl - -
2021 Added Fuel - 168,000 15 2,520,000 960,000 293
2021 Post Event - 950,000 293 28,141,584 - -
2021 Readiness Testing 4 168,000 293 4924 777 - -
2021 Added Fuel - 168,000 15 2,520,000 960,000 26.8
P-51
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Event Description

2016 Start

2016 Readiness Testing
2016 Added Fuel

2017 Start

2017 Operating Event
2017 Added Fuel

2017 Post Event

2017 Readiness Testing
2017 Added Fuel

2018 Start

2018 Operating Event
2018 Added Fuel

2018 Post Event

2018 Readiness Testing
2018 Added Fuel

2019 Start

2019 Operating Event
2019 Added Fuel

2019 Post Event

2015 Readiness Testing
2019 Added Fuel

2020 Start

2020 Operating Event
2020 Added Fuel

2020 Post Event

2020 Readiness Testing
2020 Added Fuel

2021 Start

2021 Operating Event
2021 Added Fuel

2021 Post Event

2021 Readiness Testing
2021 Added Fuel

Zion Energy Center

Projected Distillate Qil Combustion Scenaric
Readiness Testing and Projected Operation - Average Case

Hours of
Operation
per Turbine

il in
Storage
Tank
gallons
950,000
252,000
252,000
950,000
168,000
168,000
950,000
252,000
252,000
950,000
168,000
168,000
950,000
252,000
252,000
950,000
168,000
168,000
950,000
252,000
252,000
950,000
168,000
168,000
950,000
252,000
252,000
950,000
168,000
168,000
950,000
252,000
252,000

P-52

Sulfur
Content
{ppm)
113
113
15
873
B7.3
15
746
746
15
59.0
59.0
15
513
513
15
418
418
15
371
371
15
313
313
15
284
28.4
15
249
249
15
232
232
15

parts of 5
108,480,000
28,476,000
3,780,000
83,784,000
14 662,200
2,520,000
71,641,800
18,805,973
3,780,000
56,615,828
9,907,770
2,520,000
49,228,058
12,922,365
3,780,000
40,085,693
7,014 996
2,520,000
35,590,696
9,342 558
3,780,000
30,028,139
5,254,924
2,520,000
27,293,214
7,164 4659
3,780,000
23,908,746
4184 030
2,520,000
22,244 715
5,830,238
3,780,000

il in
Storage
Tank
gallons

Calculated Sulfur
Content of Qil in
Storage Tank
(ppm)
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Zion Energy Center
Projected Distillate Oil Combustion Scenario
Readiness Testing and Projected Operation - High Case

Qil in il in Calculated Sulfur
Hours of Storage Sulfur Storage  Content of Qil in
Operation Tank Content Tank Storage Tank
Event Description per Turbine  gallons (ppm) parts of 5 gallons {ppm}
2016 Start - 960,000 113 108,480,000 - -
2016 Readiness Testing 8 336,000 113 37,968,000 - -
2016 Added Fuel - 336,000 15 5,040,000 960,000 78.7
2017 Start - 960,000 78.7 75,552,000 - -
2017 Operating Event 4 168,000 787 13,221,600 - -
2017 Added Fuel - 168,000 15 2,520,000 960,000 B67.6
2017 Post Event - 950,000 67.6 64,850,400 - -
2017 Readiness Testing 8 336,000 67.6 22 697,640 - -
2017 Added Fuel - 336,000 15 5,040,000 960,000 452
2018 Start - 980,000 492 47,192 760 - -
2018 Operating Event 4 158,000 492 8,258,733 - -
2018 Added Fuel - 168,000 15 2,520,000 960,000 4332
2018 Post Event - 950,000 432 41,454,027 - -
2018 Readiness Testing 8 336,000 432 14,508,909 - -
2018 Added Fuel - 336,000 15 5,040,000 960,000 333
2019 Start - 960,000 333 31,985,118 - -
2019 Operating Event 4 168,000 333 5,597,396 - -
2019 Added Fuel - 168,000 15 2,520,000 960,000 30.1
2019 Post Event - 960,000 301 28,907,722 - -
2019 Readiness Testing 8 336,000 301 10,117,703 - -
2019 Added Fuel - 336,000 15 5,040,000 260,000 248
2020 Start - 960,000 248 23,830,019 - -
2020 Operating Event 4 158,000 248 4,170,253 - -
2020 Added Fuel - 168,000 15 2,520,000 260,000 231
2020 Post Event - 960,000 231 22,179,766 - -
2020 Readiness Testing 8 336,000 231 7,762,918 - -
2020 Added Fuel - 336,000 15 5,040,000 960,000 203
2021 Start - 950,000 203 19,456,848 - -
2021 Operating Event 4 168,000 203 3,404 948 - -
2021 Added Fuel - 168,000 15 2,520,000 960,000 153
2021 Post Event - 960,000 19.3 18,571,899 - -
2021 Readiness Testing 8 336,000 19.3 6,500,165 - -
2021 Added Fuel - 336,000 15 5,040,000 260,000 178
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CERTIFICATE OF SERVICE

I, the undersigned, certify that on August 8, 2016, | electronically served the attached
Amended Petition for Variance and Appearance of Richard M. Saines on the

following persons:

John T. Therriault, Clerk

Illinois Pollution Control Board

James R. Thompson Center

100 West Randolph Street, Suite 11-500
Chicago, Illinois 60601
john.therriault@illinois.gov

Charles E. Matoesian - Assistant Counsel
Division of Legal Counsel

Illinois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19276

Springfield, Ilinois 62794-9276
charles.matoesian@illinois.gov
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/s/ Richard M. Saines

Richard M. Saines

Baker & McKenzie

300 E. Randolph Street, Suite 5000
Chicago, Illinois 60601

Phone: (312) 861-2835
richard.saines@bakermckenzie.com
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