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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 

Illinois Pollution Control Board 

James R. Thompson Center 

100 West Randolph Street, Suite 11-500 

Chicago, Illinois 60601 

Division of Legal Counsel 

Illinois Environmental Protection 

Agency 

1021 North Grand Avenue East 

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

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

mailto:richard.saines@bakermckenzie.com


P-2 

3769689-v4\ 

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

 

CALPINE CORPORATION  ) 

(ZION ENERGY CENTER),  ) 

      ) 

 Petitioner,    ) 

      ) 

 v.     ) PCB 16-112 

      ) (Variance-Air) 

ILLINOIS ENVIRONMENTAL  ) 

PROTECTION AGENCY,  ) 

      ) 

 Respondent.    ) 
 

ENTRY OF APPEARANCE OF RICHARD M. SAINES 

 

I 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,    ) 

      ) 

 v.     ) PCB 16-112 

      ) (Variance-Air) 

ILLINOIS ENVIRONMENTAL  ) 

PROTECTION AGENCY,  ) 

      ) 

 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 

(Application ID# 99110042) 

 

P-24 

Exhibit C - Affidavit of Heidi Whidden and 

Waiver of Hearing 

 

P-44 

Exhibit D - Emissions Calculations 

 

P-46 

Exhibit E - Fuel Combustion and Dilution 

Scenarios 

 

P-50 

 

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 NOx 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.  

III. 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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IV. 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 NOx combustors for natural gas firing 

and water injection for oil firing. The Facility does not have any add-on controls for sulfur 

dioxide (SO2) emissions, rather the facility controls SO2 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 (lb/hr) SO2 when operating on distillate oil (no greater than 480 ppm sulfur).  The Facility 

will be limited to 14.2 TPY and 2.92 lb/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 IV, 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. 

VII. 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. 

VIII. 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 SO2 for this scenario. 

 

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

 

Table VIII.A Emissions Summary 

Scenario 

Distillate Oil Sulfur 

Content Limit 

ppm 

Emission 

Limit 

lb/hr 

Limited Annual 

Potential to Emit 

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 

ppm) 
15 2.9 14.2 

 

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 SO2. 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 SO2 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 

SO2 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 SO2 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 SO2. 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 SO2 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 SO2 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 II Significant Impact Level Modeling Results for 15ppm 

Sulfur Distillate Oil 

Operating 

Scenario 
Equipment Operating 

Modeled Impact H1H 

(μg/m
3
)
1
 Exceed 

Any SILs? 1-

hour 

3

-hour 

2

4-hour 

A

nnual 

1 
CTs at 100% load on 

distillate oil 
2.70 4.40 1.74 0.008 No 

2 
CTs at 75% load on 

distillate oil 
2.30 3.95 1.76 0.009 

No 

3 
CTs at 50% load on 

distillate oil 
1.86 2.92 1.46 0.008 

No 

4 
CTs at 100% load on 

natural gas 
3.89 6.45 2.67 0.012 

No 

5 
CTs at 75% load on natural 

gas 
3.22 5.65 2.55 0.013 

No 

6 
CTs at 50% load on natural 

gas 
2.71 4.20 2.11 0.013 

No 

7 
CTs starting up on natural 

gas 
4.64 NA NA NA 

No 

8 
CTs starting up on distillate 

oil 
3.13 NA NA NA 

No 

1 SO2 SILs are 7.5, 25, 5, and 1 μg/m
3
 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 SO2 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 SO2 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 SO2. 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 VIII.B-2. 

Table VIII.B-2 SO2 Class II Significant Impact Level Modeling Results for 115 ppm Sulfur 

Distillate Oil 

Operating 

Scenario 
Equipment Operating 

Modeled Impact H1H 

(μg/m
3
)
1
 Exceed Any 

SILs? 
1-hour 3-hour 24-hour Annual 

9 
CTs at 100% load on distillate 

oil 
20.75 13.22 13.37 0.059 Yes 

10 
CTs at 75% load on distillate 

oil 
17.51 30.32 13.55 0.067 Yes 

11 
CTs at 50% load on distillate 

oil 
8.72 22.40 11.19 0.065 Yes 

12 
CTs starting up on distillate 

oil 
15.58 NA NA NA Yes 

1 SO2 SILs are 7.5, 25, 5, and 1 μg/m
3
 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 SO2 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 SO2 SIL Modeling Results Compared Against NAAQS Limits 

Averaging Period 

Worst Case 

Modeled Impact  

(μg/m
3
) 

NAAQS Limit  

(μg/m
3
) 

Percent of 

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 SO2 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 

SO2 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 SO2 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 SO2.  

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 §104.204(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(b)(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 

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

mailto:richard.saines@bakermckenzie.com


 

P-20 

3769689-v4\ 

EXHIBIT A 

Figures 
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EXHIBIT B 

Copy of Draft Construction Permit (Application ID# 99110042) 
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EXHIBIT C 

Affidavit of Heidi Whidden and Waiver of Hearing 
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EXHIBIT D 

Emissions Calculations
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Project: Calpine ‐ Zion Energy Center Prepared: CWB
Subject: Turbine Emission Comparisons Reviewed: KSA
Task: Turbine PTE Date: May 2016

Pollutant
Unlimited Annual 
Emissions (TPY)

Limited Annual 
Emissions 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)

Assumptions: NOx  0.037 lb/MMBtu 63.60 lb/hr 278.58 73.14
Natural Gas Fired and Distillate Oil #2 Back‐up CO 0.018 lb/MMBtu 30.94 lb/hr 135.53 35.58
Natural Gas Total Rated Capacity, MMBtu/hr 1,719 VOM 0.0017 lb/MMBtu 2.92 lb/hr 12.80 3.36
Fuel Consumption, MMscf/hr 1.6853 PM 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75
Total Hours of Operation (each) 2,300 PM10 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75
#2 Oil Total Rated Capacity, MMBtu/hr 1,928 PM2.5 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75
Fuel Consumption, gal/hr 14,000 SO2 0.0024 lb/MMBtu 4.13 lb/hr 18.07 4.74 4.70 14.09
Allowable Hour of Operation on #2 Oil (each) 500 Lead
Hours of Operation on #2 Oil (each) 22.9 CO2e

3 117.1 lb/MMBtu 201,235 lb/hr 881,408 231,420
Hours of Operation on #2 Oil (Total) 68.6 CO2

4 116.9 lb/MMBtu 201,027 lb/hr 880,499 231,181
Maximum Sulfur Content, ppmv 115 CH4

5 0.002 lb/MMBtu 3.79 lb/hr 16.59 4.36
Maximum Sulfur Content, % 0.0115 N2O

5 0.0002 lb/MMBtu 0.38 lb/hr 1.66 0.44

Conversion Factors:
lb/ton 2,000

lb/kg 2.204

Pollutant
Unlimited Annual 
Emissions (TPY)

Limited Annual 
Emissions based on 
500 hours (TPY)

Limited Annual 
Emissions based on 
22.9 hours (TPY)

Total Limited Annual 
Emissions based on 
68.6 hours (TPY)

CO2 to CO2e 1 NOx  0.176 lb/MMBtu 339.33 lb/hr 1486.26 84.83 3.88
CH4 to CO2e 25 CO 0.036 lb/MMBtu 69.41 lb/hr 304.01 17.35 0.79
N2O to CO2e 298 VOM 0.004 lb/MMBtu 7.71 lb/hr 33.78 1.93 0.09
hours/yr 8,760 PM 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09 0.51
Btu/scf (natural gas) 1,020 PM10 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09 0.51
Btu/gal (distillate oil #2) 137,000 PM2.5 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09 0.51
Btu/MMBtu 1,000,000 SO2 0.0116 lb/MMBtu 22.39 lb/hr 98.08 5.60 0.26 0.77
gal/1000 gal 1,000 Lead 0.000015 lb/MMBtu 2.89E‐02 lb/hr 1.27E‐01 7.23E‐03 3.31E‐04

CO2e
3 163.6 lb/MMBtu 315,358 lb/hr 1,381,266 78,839 3,604

CO2
4 163.0 lb/MMBtu 314,279 lb/hr 1,376,543 78,570 3,592

CH4
5 0.007 lb/MMBtu 12.75 lb/hr 55.84 3.19 0.15

N2O
5 0.0013 lb/MMBtu 2.55 lb/hr 11.17 0.64 0.03

2 Hourly emissions are based on the maximum design maximum horsepower output.
3 CO2e emissions are based on global warming potential of CO2=1, CH4=25, and N2O=298 from 40 CFR 98 Subpart A Table A‐1, November 29, 2013
4 CO2 emission factor from 40 CFR 98 Subpart C Table C‐1 (53.06 kg CO2/MMBtu natural gas and 73.96 kg CO2/MMBtu for distillate fuel oil no. 2), November 29, 2013

Turbines (CT‐1, CT‐2, and CT‐3)
Represented emissions are from 1 of the 3 identical turbines. Natural Gas Emission Factors1,2

Fuel Oil Emission Factors1,2

1 Emission factors are based on unit permitted emission rates when ambient temperatures is 59oF or lower (worst‐case). 

5 CH4 and N2O emission factors from 40 CFR 98 Subpart C, Table C‐2,  (CH4 = 0.001 kg CH4/MMBtu and N2O = 0.0001 kg N2O/MMBtu for natural gas and CH4 = 0.004 kg CH4/MMBtu and N2O = 0.0006 kg N2O/MMBtu for 
distillate oil no. 2), November 29, 2013.
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Project: Calpine ‐ Zion Energy Center Prepared: CWB
Subject: Turbine Emission Comparisons Reviewed: KSA
Task: Turbine PTE Date: October 2015

Pollutant
Unlimited Annual 
Emissions (TPY)

Limited Annual 
Emissions (TPY)

Assumptions: NOx  0.037 lb/MMBtu 63.60 lb/hr 278.58 73.14
Natural Gas Fired and Distillate Oil #2 Back‐up CO 0.018 lb/MMBtu 30.94 lb/hr 135.53 35.58
Natural Gas Total Rated Capacity, MMBtu/hr 1,719 VOM 0.0017 lb/MMBtu 2.92 lb/hr 12.80 3.36
Fuel Consumption, MMscf/hr 1.6853 PM 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75

Total Hours of Operation (each) 2,300 PM10 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75

#2 Oil Total Rated Capacity, MMBtu/hr 1,928 PM2.5 0.011 lb/MMBtu 18.91 lb/hr 82.82 21.75

Fuel Consumption, gal/hr 14,073 SO2 0.0024 lb/MMBtu 4.13 lb/hr 18.07 4.74
Hours of Operation on #2 Oil (each) 500 Lead

Maximum Sulfur Content, ppmv 15 CO2e
3 117.1 lb/MMBtu 201,235 lb/hr 881,408 231,420

Maximum Sulfur Content, % 0.0015 CO2
4 116.9 lb/MMBtu 201,027 lb/hr 880,499 231,181

CH4
5 0.002 lb/MMBtu 3.79 lb/hr 16.59 4.36

Conversion Factors: N2O
5 0.0002 lb/MMBtu 0.38 lb/hr 1.66 0.44

lb/ton 2,000
lb/kg 2.204
CO2 to CO2e 1

CH4 to CO2e 25

Pollutant
Unlimited Annual 
Emissions (TPY)

Limited Annual 
Emissions (TPY)

N2O to CO2e 298 NOx  0.176 lb/MMBtu 339.33 lb/hr 1486.26 84.83
hours/yr 8,760 CO 0.036 lb/MMBtu 69.41 lb/hr 304.01 17.35
Btu/scf (natural gas) 1,020 VOM 0.004 lb/MMBtu 7.71 lb/hr 33.78 1.93
Btu/gal (distillate oil #2) 137,000 PM 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09

Btu/MMBtu 1,000,000 PM10 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09

gal/1000 gal 1,000 PM2.5 0.023 lb/MMBtu 44.34 lb/hr 194.23 11.09
SO2 0.0015 lb/MMBtu 2.92 lb/hr 12.79 0.73
Lead 0.000015 lb/MMBtu 2.89E‐02 lb/hr 1.27E‐01 7.23E‐03

CO2e
3 163.6 lb/MMBtu 315,358 lb/hr 1,381,266 78,839

CO2
4 163.0 lb/MMBtu 314,279 lb/hr 1,376,543 78,570

CH4
5 0.007 lb/MMBtu 12.75 lb/hr 55.84 3.19

N2O
5 0.0013 lb/MMBtu 2.55 lb/hr 11.17 0.64

2 Hourly emissions are based on the maximum design maximum horsepower output.
3 CO2e emissions are based on global warming potential of CO2=1, CH4=25, and N2O=298 from 40 CFR 98 Subpart A Table A‐1, November 29, 2013.

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

Natural Gas Emission Factors1,2

Fuel Oil Emission Factors1,2

1 Emission factors are based on unit permitted emission rates when ambient temperatures is 59oF or lower (worst‐case). 

5 CH4 and N2O emission factors from 40 CFR 98 Subpart C, Table C‐2,  (CH4 = 0.001 kg CH4/MMBtu and N2O = 0.0001 kg N2O/MMBtu for natural gas and CH4 = 0.004 kg CH4/MMBtu and N2O = 0.0006 kg N2O/MMBtu for 
distillate oil no. 2), November 29, 2013.

Turbines (CT‐1, CT‐2, and CT‐3)
Represented emissions are from 1 of the 3 identical turbines.
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Project: Calpine ‐ Zion Energy Center Prepared: CWB
Subject: Turbine Emission Comparisons Reviewed: KSA
Task: Turbine PTE Date: March 2016

Less than 59oF
(lb/hr)

Greater Than 59oF
(lb/hr)

Worstcase
(lb/hr)

Assumptions: NOx  63.60 60.83 63.60 73.14 57.24
Natural Gas Fired and Distillate Oil #2 Back‐up CO 30.94 29.59 30.94 35.58 27.85
Total Hours of Operation (each) 2,300 VOM 2.92 2.63 2.92 3.36 2.63
Hours of Operation on #2 Oil (each) 500 PM 18.91 18.08 18.91 21.75 17.02

PM10 18.91 18.08 18.91 21.75 17.02

Conversion Factors: PM2.5 18.91 18.08 18.91 21.75 17.02

lb/ton 2,000 SO2 4.13 3.62 4.13 4.74 3.71
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CO2e 201,235 192,455 201,235 231,420 181,111
CO2 201,027 192,256 201,027 231,181 180,924
CH4 3.79 3.62 3.79 4.36 3.41
N2O 0.38 0.36 0.38 0.44 0.34

Less than 59oF
(lb/hr)

Greater Than 59oF
(lb/hr)

Worstcase
(lb/hr)

NOx  339.33 318.91 339.33 79.73
CO 69.41 61.61 69.41 15.40
VOM 7.71 7.25 7.71 1.81
PM 44.34 41.68 44.34 10.42
PM10 44.34 41.68 44.34 10.42
PM2.5 44.34 41.68 44.34 10.42
SO2 2.92 2.75 2.92 0.69
Lead 2.89E‐02 2.72E‐02 2.89E‐02 6.80E‐03
CO2e 315,358 296,384 315,358 74,096
CO2 314,279 295,370 314,279 73,843
CH4 12.75 11.98 12.75 3.00
N2O 2.55 2.40 2.55 0.60

NOx  73.14 136.97 410.91
CO 35.58 43.25 129.75
VOM 3.36 4.44 13.33
PM 21.75 27.44 82.31
PM10 21.75 27.44 82.31
PM2.5 21.75 27.44 82.31
SO2 4.74 4.40 14.23
Lead 0.00E+00 6.80E‐03 2.04E‐02
CO2e 231,420 255,207 765,622
CO2 231,181 254,767 764,301
CH4 4.36 6.41 19.22
N2O 0.44 0.94 2.82

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)

Annual Emissions 
1800 Hours of 
Operation

(TPY)

Fuel Oil Emission Factors
Pollutant

Annual Emissions 
500 Hours of 
Operation

(TPY)

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

Pollutant

Natural Gas Emission Factors Annual Emissions 
2300 Hours of 
Operation

(TPY)
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EXHIBIT E 

Fuel Combustion and Dilution Scenarios
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CERTIFICATE OF SERVICE 

 

I, the undersigned, certify that on August 8, 2016, I 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, Illinois 62794-9276  

charles.matoesian@illinois.gov 

 

/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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