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 FILE:  

PROJECT TITLE: HECA Docket:08-AFC-8A 

TECHNICAL AREA(S): Greenhouse Gases and SB 1368 Compliance 

 Telephone   Meeting Location:  

NAME: Gerry Bemis, et al. DATE: 5/10/13 TIME: 10 am 

WITH: HECA, Applicant and SJV APCD 

SUBJECT: SB 1368 Compliance and Applicant Response to USEPA Comments on the 
SJVAPCD’s Preliminary Determination of Compliance 

COMMENTS:  
Purpose of Teleconference: 
Ms Julie Mitchell, Air Quality consultant for HECA, requested a telephone conference so that 
they could discuss with Energy Commission staff and San Joaquin Valley Air Pollution Control 
District staff the applicant’s concerns about an April 11, 2013 letter from the US EPA 
commenting on the Preliminary Determination of Compliance (PDOC) prepared by the SJV 
APCD. In preparation for the telephone conference, on May 9, 2013, Ms Mitchell provided a 
spreadsheet with new information describing how the proposed project would comply with 
California’s Emissions Performance Standard regulations developed under SB 1368. 
 
Participants: 
URS (representing HECA): Julie Mitchell, Jenn Garlock 
Fluor (project engineering): Jim Loney 
HECA: Bob Middlemore 
SJVAPCD: Leonard Scandura, Homero Ramirez, Alan Phillips 
Energy Commission: Gerry Bemis, Will Walters (consultant), Nancy Fletcher, Ed Brady 
 
Gerry Bemis cautioned participants that the meeting was to focus only on exchange of 
technical information. All were cautioned that there could be no effort to change anyone’s 
approach to evaluating this proposed project. In addition Gerry Bemis stated a report of 
conversation (ROC) would be completed documenting the meeting. 
 
Discussion of Applicant’s SB1368 Calculations: 
Ms. Mitchell stated that HECA had refined their SB1368 compliance evaluation. A summary of 
the refined approach is included in a new spreadsheet. She said it was a more refined 
approach than that presented in the Amended AFC. She said that they considered the 
appropriate scope of the carbon dioxide (numerator of the SB 1368 equation) and the 
megawatt-hours produced by the facility (denominator of the SB 1368 equation). Details were 
provided in the spreadsheet (attached to this ROC). 
 
The SJVAPCD stated that they have reconsidered their approach to reviewing GHG BACT 
requirements and concluded that the 400 lb/MWh limit in the PDOC was outside their scope of 
authority and would be removed from the Final DOC. This satisfies the applicant and resolves 
several issues in the US EPA comment letter of April 11, 2013. The SJVAPCD stated they 
would not monitor for compliance with SB 1368. They will continue to need assurances that 
the sequestered carbon dioxide would remain under ground (later, Gerry Bemis alerted the 
SJVAPCD staff that the Energy Commission is very interested in this issue, and there will be a 
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chapter in the Preliminary Staff Analysis detailing concerns with this issue, including 
monitoring, verification and reporting requirements. The district looks forward to reviewing this 
chapter as soon as possible.). The SJVAPCD indicated that ensuring 90% capture of the 
carbon dioxide coming out of the gasifier, and limiting the allowable hours per year that the 
carbon dioxide could be vented during upset conditions, should be sufficient for their 
GHG/BACT purposes as long as the sequestered carbon dioxide remains out of the 
atmosphere. 
 
Ms. Mitchell stated that they broke the project into 3 components for purposes of evaluating 
compliance with the SB 1368 emission performance standard: power, fertilizer, and “common”. 
The common component includes operations associated with both syngas production and CO2 
compression at the HECA site only. Only CO2 emissions and megawatts associated with 
power production are used by the applicant in their evaluation of the emissions performance 
standard. Approximately two thirds of the syngas produced would be used for power 
production and the other one third would be used for fertilizer production. Therefore the 
common component needs to be subdivided into one portion for power production (about 2/3 
of output) and the other portion (1/3) attributed to fertilizer production. These syngas 
allocations are based on the clean syngas exiting the Rectisol® unit, on a lower heating value 
BTU basis. In addition there are two modes of operation for the plant referred to as “on-peak” 
and “off-peak.” On-peak is used when the plant is maximizing power production and off-peak 
describes expected operations when electricity production is reduced and fertilizer production 
is maximized. The plant is expected to operate 16 hours per day on-peak and 8 hours per day 
off-peak. 
 
An example of how to derive net MW capacity (used to determine MWh expected by the 
applicant to be produced by the facility) is as follows: 
 
338.7 MW = 412.5 (gross MW allocated to power) -12.7 MW (auxiliary power consumption) – 
0.713*85.7 MW (% of syngas allocated to power times common power consumption). 
 
The MWh calculation was based upon an assumed 8,000 hrs/year of operation. Energy 
Commission staff requested detailed breakdown of the power consumption and production 
values for all components, especially equipment assigned to “power” “fertilizer” and “common” 
components. Specifically, backup information is needed for all the numbers presented in the 
spreadsheet regarding power consumption and syngas allocations.  
 
Facility performance information in the spreadsheet was derived from new computer modeling 
of how HECA would perform, with the new modeling conducted in March 2013 but not 
presented to the Energy Commission until May 9, 2013. It represents expected facility 
operation at a nominal ambient temperature of 65 °F. HECA representatives have also done 
updated modeling at ambient temperatures of 97 °F (a typical hot day) and 39 °F (a typical 
cold day). Energy Commission staff requested that all this information be made available to 
participants in this proceeding. The equation above is based upon the gasifier producing 
sufficient syngas for 416 MW of gross electrical power, with 412.5 MW worth of gas going to 
electrical power production and 3.5 MW going to fertilizer production, all at 65 °F. 
 
HECA stated that electrical power increases at higher ambient temperatures due to the 
interaction of the gasifier and its components with the gas turbine. Normally, at higher 
temperatures the output of a gas turbine is less at higher ambient temperatures due to the 
inlet air being less dense at higher temperatures, but HECA is expected to have the opposite 



 
effect, which is counter intuitive.  
 
Energy Commission staff requested HECA to document performance data for all three 
reference temperatures noted above, and HECA representatives said they would do so. They 
have to use several computer models to perform these evaluations; some models are 
proprietary to the component supplier and only the output of them is available to HECA, which 
uses a spreadsheet to incorporate all these models into their analysis. Staff also stated that 
annual average conditions were appropriate for SB 1368 compliance purposes, but that other 
conditions also needed to be documented. Staff also requested all the detailed back-up 
computations to understand these data. Staff stated that they believe the SB 1368 evaluation 
needs to include electricity consumed in the air separation unit. 
 
In evaluating compliance with SB 1368, HECA evaluated the facility’s compliance under three 
conditions and got results as follows: 
Early Operations = 300 lbs CO2/MWh;  
Mature Operations = 227 lbs CO2/MWh;  
Mature Operations without upsets = 153 lbs CO2/MWh. 
 
HECA expects early operations to last approximately 2 years, and used the early operations 
condition as the basis of emissions for their air quality permit appication. Early operations has 
hydrogen-rich gas available for the gas turbine 65 to 75 percent of the time (when CO2 venting 
is allowed for 504 hrs/yr), where mature operations has hydrogen-rich gas available about 85 
percent of the time. When upset conditions occur during mature operations, they constitute no 
more than 120 hrs/yr of venting. Without upsets, there is no natural gas used and no CO2 
venting. 
 
Energy Commission staff (Will Walters) stated that the approach identified with this new 
spreadsheet is very different from the Amended AFC and requested the applicant to document 
extensively what their new approach was, and stated that the theory behind it needs careful 
explanation within the context of the regulations implementing SB 1368. Staff expects that the 
analysis should be carbon-based (“follow the carbon”). This new documentation needs to fully 
disclose both the CO2 emissions (numerator) and the MWh (denominator) in determining 
compliance with SB 1368 Requirements. 
 
The applicant requested a detailed e-mail so that they could respond to this request and 
Energy Commission staff agreed to provide that as soon as possible. 
 
The applicant stated that they include consumption of power necessary to initially compress 
CO2 for delivery to offsite enhanced oil recovery (EOR) under auxiliary power consumption 
category in their spreadsheet. They stated that recompression in the oil field for any CO2 
produced during EOR operations was outside the scope for SB 1368 evaluation. However, 
they did not disclose how much of the “common” auxiliary power (which totals 85.7 MW in the 
spreadsheet) was attributable to initial CO2 compression. 
 
In addition Energy Commission staff asked for clarification regarding the maintenance and 
start up periods when the plant would be offline. The applicant stated during plant 
maintenance the plant is not intending to operate using natural gas; however the plant may 
have the ability operate if needed using natural gas during this period, as long as hours/year 
limits using natural gas are met. Additional information regarding reliability and specific 
operating hours would be provided separately. 



 
 
Discussion of US EPA Comments on PDOC 
Since the SJVAPCD will remove their 400 lbs/MWh performance requirement, the US EPA 
comments on that portion of the Preliminary Determination of Compliance (PDOC) was not 
needed. Instead, the district will be satisfied with verification of 90% carbon dioxide capture 
(from the syngas) and a limit on allowable hours/year of CO2 venting, along with assurances 
that the captured CO2 would not be allowed to escape into the atmosphere once it leaves the 
HECA property. 
 
Energy Commission staff (Gerry Bemis) asked the SJVAPCD staff to consider using the 
PSA/FSA section dealing with carbon capture and storage to evaluate the likelihood that the 
captured CO2 would remain out of the atmosphere. 
 

cc:  John Heiser, dockets Date:  
5/10 
/13 

Signed:   

Name Gerry Bemis 
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May 10, 2013 

SB1368 Calculations 

 

For comparison to the California Senate Bill (SB) 1368 Greenhouse Gases Emission 
Performance Standard (EPS) of 1,100 lb CO2/per hour (MWh), CO2 emissions and electricity 
production were calculated following CEC’s “Regulations Establishing and Implementing a 
Greenhouse Gases Emission Performance Standard for Local Publicly Owned Electric Utilities” 
(CEC, 2012).  SB 1368 is a standard that regulates the emissions of CO2 on a lb/MWh basis of 
power produced and sold to publicly owned electric utilities, this standard does not regulate the 
power or CO2 emissions from the Manufacturing Complex.  

More detailed information regarding how the CO2 emissions and power use is portioned between 
the power production, syngas production and Manufacturing Complex were used to revise the 
SB 1368 EPS calculations. The methodology and assumptions for allocating carbon dioxide 
emissions between the production of power and the Manufacturing Complex are outlined below.  

This allocation is required because the common portion of the plant produces syngas and only a 
portion of the syngas is used to produce power, the remainder is used in the production of 
fertilizer. CO2 emissions and power attributable to the production of fertilizer are excluded from 
the calculation of the EPS. The power output calculations are approximated for On-Peak and 
Off-Peak operation, from which the daily average is estimated based on 16 hours and 8 hours of 
operation per day, respectively. 

The plant is divided into three sections. The common section produces clean syngas. The clean 
syngas flows to the remaining sections: the Manufacturing Complex section and the power 
section.  The CO2 emissions from the production of the syngas are allocated between the 
fertilizer production and power production according to the respective portion of clean syngas 
used. The allocation is performed on a lower heating value basis. 

Gross power generation has been attributed to the power block except for the portion of power 
generated which is attributable to the steam used by or produced by the Manufacturing Complex. 
Steam integration with the Manufacturing Complex increases the output of the steam turbine 
above that which would be achieved without steam integration. The power attributable to steam 
integration with the Manufacturing Complex is noted and subtracted from the gross generator 
output to give the portion attributable to the power block. 

The auxiliary loads are also segregated into the three sections noted above. The common 
auxiliary loads are further allocated to power or manufacturing according to the portion of clean 
syngas used by the power block or fertilizer units.  



 

Power net output is the gross generation allocation to power less the auxiliary loads attributable 
to power. The Manufacturing Complex power consumption is the gross generation allocation to 
fertilizer less the auxiliary loads attributable to fertilizer. The daily average net output of syngas 
fired power production was multiplied by 8,000 hours of operation per year to obtain the 
megawatt-hours of power produced per year. Natural gas fired power generation was calculated 
at 336 hours per year (two weeks) times 300 MW net output. The total net power output is the 
sum of power generated from operation on syngas plus power generated from operation on 
natural gas. Conservatively the net output does not include the power output during startup or 
shutdown operations.  

The CO2 emissions are split according to the respective portion of clean syngas used. The CO2 
emitted when burning natural gas in the turbine to produce power is allocated only to the power 
block. The CO2 emitted from the urea unit vent or when burning natural gas in the ammonia 
start-up heater is allocated only to the Manufacturing Complex. The remaining CO2 emissions 
are considered common and split between the power section and Manufacturing Complex. 

Annual CO2 emissions and power output were estimated for the three operating scenarios, as 
described below:  

• Early Operations - expected to last approximately 2 years, during which time hydrogen-
rich fuel availability will be approximately 65 to 75 percent.  During this period, all 
sources are expected to be operated at maximum operating conditions, including two 
plant start-ups and shut-downs.  The CO2 vent is included with maximum permitted 
venting emissions of up to 504 hours at full capacity. Power output includes 8,000 
hours/year of syngas operation and 336 hours/year of natural gas operation. 

• Mature Operations - expected to occur after the first 2 years of commercial operation, 
when the hydrogen-rich fuel availability will be approximately 85 percent.  At this stage, 
significantly less venting is expected to occur; thus, CO2 vent emissions are estimated 
based on approximately 10 days of venting at 50 percent capacity (or 120 hours of 
venting at 100 percent capacity).  All other sources are operated at maximum operating 
conditions, including two plant start-ups and shut-downs. Power output includes 8,000 
hours/year of syngas operation and 336 hours/year of natural gas operation. 

• Steady State Operations - which occur in the same time frame as mature operations; that 
is, after the 2 years of early operation.  In this scenario, emissions are estimated based on 
maximum operating conditions, excluding start-ups, shut-downs and CO2 venting.  
Emissions from operation of the CTG/HRSG on syngas are included; no natural gas use 
is included. Power output includes 8,000 hours/year of syngas operation. 

Table 1 compares the CO2 emissions of the Project with the SB 1368 emission standard for the 
three scenarios.  CO2 emissions from the electricity production at HECA are approximately 
150 lb/MWh during steady-state operations on hydrogen-rich fuel.  The maximum CO2 
emissions during early operations, including emissions from natural-gas operation, start-up, shut-
down, and CO2 venting, would be approximately 300 lb/MWh. Detailed calculations can be 
found in the spreadsheet. 



 

 
Revised Table 1 

Annual CO2 Emissions for SB 1368 Emission Performance Standard 

Operating Parameter 

Early 
Operations 
(Maximum 
Permitted) 

Mature 
Operations 

Steady-State 
Syngas 

Operations 
Total CO2 Annual Emissions Attributable to Power 
Production (ton/yr) 386,494 290,865 188,228 

Net Power Output (MWh) 2,565,374 2,565,374 2,464,574 
CO2 EPS (lb/MWh) 301 227 153 
Source:  HECA, 2013. 
Notes: 
- Early operations emissions include two periods of start-up and shut-down, natural gas use in the CTG, and 504 hours of CO2 

venting. 
- Mature operations emissions include two periods of start-up and shut-down, natural gas use in the CTG and 120 hours of 

CO2 venting. 
- During steady-state operation, the CTG and duct burners will fire only hydrogen-rich fuel and PSA off-gas; no start-ups and 

shut-downs, no natural gas backup use and no CO2 venting. 

CO2 = carbon dioxide 
MWh = megawatt hours 
lb/MWh = pounds per megawatt hours 
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