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PROPOSED AMENDED RULE 2002. ALLOCATIONS FOR OXIDES OF 

NITROGEN (NOx) AND OXIDES OF 

SULFUR (SOx) 

(a) Purpose 

The purpose of this rule is to establish the methodology for calculating facility 

Allocations and adjustments to RTC holdings for Oxides of Nitrogen (NOx) and 

Oxides of Sulfur (SOx). 

(b) RECLAIM Allocations 

 (1) RECLAIM Allocations will begin in 1994. 

 (2) An annual Allocation will be assigned to each facility for each 

compliance year starting from 1994. 

 (3) Allocations and RTC holdings for each year after 2011 are equal to the 

2011 Allocation and RTC holdings, as determined pursuant to 

subdivision (f) unless, as part of the AQMP process, and pursuant to Rule 

2015 (b)(1), (b)(3), (b)(4), or (c), the District Governing Board 

determines that additional reductions are necessary to meet air quality 

standards, taking into consideration the current and projected state of 

technology available and cost-effectiveness to achieve further emission 

reductions. 

 (4) The Facility Permit or relevant sections thereof shall be re-issued at the 

beginning of each compliance year to include allocations determined 

pursuant to subdivisions (c), (d), (e), and (f) and any RECLAIM Trading 

Credits (RTC) obtained pursuant to Rule 2007 - Trading Requirements 

for the next fifteen years thereafter and any other modifications approved 

or required by the Executive Officer. 

 (5) Emission data submitted pursuant to Rule 301 paragraph (l)(10) shall not 

be considered by the Executive Officer in determining facility Allocation 

if new or amended data is submitted more than five years after the 

original due date. 
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(c) Establishment of Starting Allocations 

 (1) The starting Allocation for RECLAIM NOx and SOx facilities initially 

permitted by the District prior to October 15, 1993, shall be determined 

by the Executive Officer utilizing the following methodology: 

Starting Allocation=[A X B1]+ERCs+External Offsets 

where 

A = the throughput for each NOx and SOx source or process unit 

in the facility for the maximum throughput year from 1989 to 

1992 inclusive; and 

B1 = the applicable starting emission factor for the subject source 

or process unit as specified in Table 1 or Table 2 

 (2) (A) Use of 1992 data is subject to verification and revision by the 

Executive Officer or designee to assure validity and accuracy. 

  (B) The maximum throughput year will be determined by the 

Executive Officer or designee from throughput data reported 

through annual emissions reports submitted pursuant to Rule 301 

- Permit Fees, or may be designated by the permit holder prior to 

issuance of the Facility Permit. 

  (C) To determine the applicable starting emission factor in Table 1 or 

Table 2, the Executive Officer or designee will categorize the 

equipment at each facility based on information relative to hours 

of operation, equipment size, heating capacity, and permit 

information submitted pursuant to Rule 201 - Permit to Construct, 

and other relevant parameters as determined by the Executive 

Officer or designee.  No information used for purposes of this 

subparagraph may be inconsistent with any information or 

statement previously submitted on behalf of the facility to the 

District, including but not limited to information and statements 

previously submitted pursuant to Rule 301 - Permit Fees, unless 

the facility can demonstrate, by clear and convincing 

documentation, that such information or statement was 

inaccurate. 

  (D) Throughput associated with each piece of equipment or NOx or 

SOx source will be multiplied by the starting emission factors 

specified in Table 1 or Table 2.  If a lower emission factor was 

utilized for a given piece of equipment or NOx or SOx source 
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pursuant to Rule 301 - Permit Fees, than the factor in Table 1 or 

Table 2, the lower factor will be used for determining that portion 

of the Allocation. 

  (E) Fuel heating values may be used to convert throughput records 

into the appropriate units for determining Allocations based on 

the emission factors in Table 1 or Table 2.  If a different unit basis 

than set forth in Tables 1 and 2 is needed for emissions 

calculations, the Executive Officer shall use a default heating 

value to determine source emissions, unless the Facility Permit 

holder can demonstrate with substantial evidence to the Executive 

Officer that a different value should be used to determine 

emissions from that source. 

 (3) All NOx and SOx ERCs generated at the facility and held by a 

RECLAIM Facility Permit holder shall be reissued as RTCs.  RECLAIM 

facilities will have these RTCs added to their starting Allocations.  RTCs 

generated from the conversion of ERCs shall have a zero rate of 

reduction for the year 1994 through the year 2000.  Such RTCs shall 

have a cumulative rate of reduction for the years 2001, 2002, and 2003, 

equal to the percentage inventory adjustment factor applied to 2003 

Allocations pursuant to paragraph (e)(1) of this rule and shall have a rate 

of reduction for compliance year 2004 and subsequent years determined 

pursuant to paragraph (f)(1) of this rule. 

 (4) Non-RECLAIM facilities may elect to have their ERCs converted to 

RTCs and listed on the RTC Listing maintained by the Executive Officer 

or designee pursuant to Rule 2007 - Trading Requirements, so long as the 

written request is filed before July 1, 1994.  Such RTCs will be assigned 

to the trading zone in which the generating facility is located.  RTCs 

generated from the conversion of ERCs shall have a zero rate of 

reduction for the year 1994 through the year 2000.  Such RTCs shall 

have a cumulative rate of reduction for the years, 2001, 2002, and 2003, 

equal to the percentage inventory adjustment factor applied to 2003 

Allocations pursuant to paragraph (e)(1) of this rule. 

 (5) External offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio, will be 

added to the starting Allocation pursuant to paragraph (c)(1) provided: 

  (A) The offsets were not received from either the Community Bank or 

the Priority Reserve. 
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  (B) External offsets will only be added to the starting Allocation to 

the extent that the Facility Permit holder demonstrates that they 

have not already been included in the starting Allocation or as an 

ERC.  RTCs issued for external offsets shall not include any 

offsets in excess of a 1 to 1 ratio required under Regulation XIII - 

New Source Review. 

  (C) RTCs generated from the conversion of external offsets shall have 

a zero rate of reduction for the year 1994 through the year 2000.  

These RTCs shall have a cumulative rate of reduction for the 

years 2001, 2002, and 2003, equal to the percentage inventory 

adjustment factor applied to 2003 Allocations pursuant to 

paragraph (e)(1) of this rule, and for compliance year 2004 and 

subsequent years allocations shall be determined pursuant to 

paragraph (f)(1) of this rule.  The rate of reduction for the year 

2001 through year 2003 shall not be applied to new facilities 

initially totally permitted on or after January 7, 2005. 

  (D) Existing facilities with units that have Permits to Construct issued 

pursuant to Regulation II - Permits, dated on or after January 1, 

1992, or existing facilities which have, between January 1, 1992 

and October 15, 1993, installed air pollution control equipment 

that was exempt from offset requirements pursuant to Rule 1304 

(a)(5), shall have their starting Allocations increased by the total 

external offsets provided, or the amount that would have been 

offset if the exemption had not applied. 

  (E) Existing facilities with units whose reported emissions are below 

capacity due to phased construction, and/or where the Permit to 

Operate issued pursuant to Regulation II - Permits, was issued 

after January 1, 1992, shall have their starting Allocations 

increased by the total external offsets provided. 

 (6) If a Facility Permit holder can demonstrate that its 1994 Allocation is less 

than the 1992 emissions reported pursuant to Rule 301 - Permit Fees, and 

that the facility was, in 1992, operating in compliance with all applicable 

District rules in effect as of December 31, 1993, the facility's starting 

Allocation will be equal to the 1992 reported emissions. 

 (7) For new facilities initially totally permitted on or after January 1, 1993 

but prior to October 15, 1993, the starting Allocation shall be equal to the 

external offsets provided by the facility to offset emission increases at the 
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facility pursuant to Regulation XIII - New Source Review, not including 

any offsets in excess of a 1 to 1 ratio. 

 (8) The Allocation for new facilities initially totally permitted on and after 

October 15, 1993, shall be equal to the total RTCs provided by the 

facility to offset emission increases at the facility pursuant to Rule 2005- 

New Source Review for RECLAIM. 

 (9) The starting Allocation for existing facilities which enter the RECLAIM 

program pursuant to Rule 2001 - Applicability, shall be determined by 

the methodology in paragraph (c)(1) of this rule.  The most recent two 

years reported emission fee data filed pursuant to Rule 301 - Permit Fees, 

may be used if 1989 through 1992 emission fee data is not available.  For 

facilities lacking reported emission fee data, the Allocation shall be equal 

to the external offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio.  The 

Allocation shall not include any emission offsets received from either the 

Community Bank or the Priority Reserve. 

 (10) A facility may not receive more than one set of Allocations. 

 (11) A facility that is no longer holding a valid District permit on January 1, 

1994 will not receive an Allocation, but may, if authorized by Regulation 

XIII, apply for ERCs. 

 (12) Clean Fuel Adjustment to Starting Allocation 

  Any refiner who is required to make modifications to comply with 

CARB Phase II reformulated gasoline production (California Code of 

Regulations, Title 13, Sections 2250, 2251.5, 2252, 2260, 2261, 2262, 

2262.2, 2262.3, 2262.4, 2262.5, 2262.6, 2262.7, 2263, 2264, 2266, 2267, 

2268, 2269, 2270, and 2271) or federal requirements (Federal Clean Air 

Act, Title II, Part A, Section 211; 42 U.S.C. Section 7545) may receive 

(an) increase(s) in his Allocations except to the extent that there is an 

increase in maximum rating of the new or modified equipment.  Each 

facility requesting an increase to Allocations shall submit an application 

for permit amendment specifying the necessary modifications and 

tentative schedule for completion.  The Facility Permit holder shall 

establish the amount of emission increases resulting from the 

reformulated gasoline modifications for each year in which the increase 

in Allocations is requested.  The increase to its Allocations will be issued 

contemporaneously with the modification according to a schedule 

approved by the Executive Officer or designee (i.e., 1994 through 1997 
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depending on the refinery).  Each increase to the Allocations shall be 

equal to the increased emissions resulting from the modifications solely 

to comply with the state or federal reformulated gasoline requirements at 

the refinery or facility producing hydrogen for reformulated gasoline 

production, and shall be established according to present and future 

compliance limits in current District rules or permits.  Allocation 

increases for each refiner pursuant to this paragraph, shall not exceed 5 

percent of the refiner's total starting Allocation, unless any refiner emits 

less than 0.0135 tons of NOx per thousand barrels of crude processed, in 

which case the Allocation increases for such refiner shall not exceed 20 

percent of that refiner's starting Allocation.  The emissions per amount of 

crude processed will be determined on the basis of information reported 

to the District pursuant to Rule 301 - Permit Fees, for the same calendar 

year as the facility's peak activity year for their NOx starting Allocation. 

(d) Establishment of Year 2000 Allocations 

 (1) (A) The year 2000 Allocations for RECLAIM NOx and SOx facilities 

will be determined by the Executive Officer or designee utilizing 

the following methodology: 
Year 2000 Allocation =  [A X B2]   +  RTCs created from 

ERCs  +  External Offsets, 

where 

A = the throughput for each NOx or SOx source or process 
unit in the facility for the maximum throughput year 
from 1987 to 1992, inclusive, as reported pursuant to 
Rule 301 - Permit Fees; and 

B2 = the applicable Tier I year Allocation emission factor 
for the subject source or process unit, as specified in 
Table 1 or Table 2. 

  (B) The maximum throughput year will be determined by the 

Executive Officer or designee from throughput data reported 

through annual emissions reports pursuant to Rule 301 - Permit 

Fees, or may be designated by the permit holder prior to issuance 

of the Facility Permit. 

  (C) To determine the applicable emission factor in Table 1 or Table 2, 

the Executive Officer or designee will categorize the equipment at 

each facility based on information on hours of operation, 

equipment size, heating capacity, and permit information 

submitted pursuant to Rule 201 - Permit to Construct, and other 
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parameters as determined by the Executive Officer or designee.  

No information used for purposes of this subparagraph may be 

inconsistent with any information or statement previously 

submitted on behalf of the facility to the District including but not 

limited to information and statements previously submitted 

pursuant to Rule 301 - Permit Fees, unless the facility can 

demonstrate, by clear and convincing documentation, that such 

information or statement was inaccurate. 

  (D) Throughput associated with each piece of equipment or NOx or 

SOx source will be multiplied by the Tier I emission factor 

specified in Table 1 or Table 2.  If a factor lower than the factor 

in Table 1 or Table 2 was utilized for a given piece of equipment 

or NOx or SOx source pursuant to Rule 301, the lower factor will 

be used for determining that portion of the Allocation. 

  (E) The fuel heating value may be considered in determining 

Allocations and will be set to 1.0 unless the Facility Permit holder 

demonstrates that it should receive a different value. 

  (F) The year 2000 Allocation is the sum of the resulting products for 

each piece of equipment or NOx or SOx source multiplied by any 

inventory adjustment pursuant to paragraph (d)(4) of this rule. 

 (2) For facilities existing prior to October 15, 1993 which enter RECLAIM 

after October 15, 1993, the year 2000 Allocation will be determined 

according to paragraph (d)(1).  The most recent two years reported 

emission fee data filed pursuant to Rule 301 - Permit Fees, may be used 

if 1989 through 1992 emission fee data is not available.  For facilities 

lacking reported emission fee data, the Allocation shall be equal to their 

external offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio. 

 (3) No facility shall have a year 2000 Allocation [calculated pursuant to 

subdivision (d)] greater than the starting Allocation [calculated pursuant 

to subdivision (c)]. 

 (4) If the sum of all RECLAIM facilities' year 2000 Allocations differs from 

the year 2000 projected inventory for these sources under the 1991 

AQMP, the Executive Officer or designee will establish a percentage 

inventory adjustment factor that will be applied to adjust each facility's 

year 2000 Allocation.  The inventory adjustment will not apply to RTCs 

generated from ERCs or external offsets. 
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(e) Allocations for the Year 2003 

 (1) The 2003 Allocations will be determined by the Executive Officer or 

designee applying a percentage inventory adjustment to reduce each 

facility's unadjusted year 2000 Allocation so that the sum of all 

RECLAIM facilities' 2003 Allocations will equal the 1991 AQMP 

projected inventory for RECLAIM sources for the year 2003, corrected 

based on actual facility data reviewed for purposes of issuing Facility 

Permits and to reflect the highest year of actual Basin-wide economic 

activity for RECLAIM sources considered as a whole during the years 

1987 through 1992. 

 (2) No facility shall have a 2003 Allocation (calculated pursuant this 

subdivision) greater than the year 2000 Allocation [calculated pursuant 

to subdivision (d)]. 

(f) Annual Allocations for NOx and SOx and Adjustments to RTC Holdings 

 (1) Allocations for the years between 1994 and 2000, for RECLAIM NOx 

and SOx facilities shall be determined by a straight line rate of reduction 

between the starting Allocation and the year 2000 Allocation.  For the 

years 2001 and 2002, the Allocations shall be determined by a straight 

line rate of reduction between the year 2000 and year 2003 Allocations.  

NOx Allocations for 2004, 2005, and 2006 and SOx Allocations for 

2004 through 2012 are equal to the facility’s 2003 Allocation, as 

determined pursuant to subdivision (e).  NOx RTC Allocations and 

holdings subsequent to the year 2006 and SOx Allocations and holdings 

subsequent to the year 2012 shall be adjusted to the nearest pound as 

follows: 

  (A) The Executive Officer will adjust NOx RTC holdings, as of 

January 7, 2005 for compliance years 2007 and thereafter by 

multiplying the amount of RTC holdings by the following 

adjustment factors for the relevant compliance year, to obtain 

tradable/usable and non-tradable/non-usable holdings: 
 
 
 

Compliance 
Year 
2007 
2008 
2009 

  
Tradable/Usable 

NOx RTC 
Adjustment 

Factor 
0.883 
0.856 
0.829 

 
 

Non-tradable/ 
Non-usable NOx RTC 

Adjustment Factor 
0 

0.027 
0.054 
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2010 
2011 and after 
through 2015 

 

0.802 
0.775 

 

0.081 
0.108 

 

   RTCs designated as non-tradable/non-usable pursuant to this 

subparagraph shall be held, but shall not be used or traded.  The 

adjustment factors in this subparagraph are subject to change 

pursuant to paragraph (i)(5). 

  (B) The Executive Officer will adjust NOx RTC holdings, as of 

(Date of Amendment) for compliance years 2016 and thereafter 

by multiplying the amount of RTC holdings as of March 20, 

2015 by the following adjustment factors for the relevant 

compliance year to each of the Facility Permit Holders listed in 

Table 7 and all other NOx RTC holders not designated as 

Facility Permit Holders, to obtain tradable/usable and non-

tradable/non-usable holdings: 
 
 
 

Compliance 
Year 
2016 
2017 
2018 
2019 
2020 
2021 

2022 and after 
 

  
Tradable/Usable 

NOx RTC 
Adjustment 

Factor 
0.810 
0.810 
0.715 
0.620 
0.525 
0.430 
0.335 

 

 
 

Non-tradable/ 
Non-usable NOx RTC 

Adjustment Factor 
0 
0 

0.0949 
0.190 
0.285 
0.380 
0.474 

  (C) The Executive Officer will adjust NOx RTC holdings, as of 

(Date of Amendment) for compliance years 2016 and thereafter 

by multiplying the amount of RTC holdings as of March 20, 

2015 by the following adjustment factors for the relevant 

compliance year to each of the Facility Permit Holder listed in 

Table 8 to obtain tradable/usable and non-tradable/non-usable 

holdings: 
 
 
 

Compliance 
Year 
2016 
2017 
2018 
2019 
2020 

  
Tradable/Usable 

NOx RTC 
Adjustment 

Factor 
0.867 
0.867 
0.800 
0.733 
0.666 

 
 

Non-tradable/ 
Non-usable NOx RTC 

Adjustment Factor 
0 
0 

0.0670 
0.134 
0.201 
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2021 
2022 and after 

 

0.599 
0.532 

 

0.268 
0.335  

  (D) RTCs designated as non-tradable/non-usable pursuant to  

subparagraphs (f)(1)(B) and (f)(1)(C) shall be held, but shall not 

be used or traded.  The adjustment factors in this subparagraph 

are subject to change pursuant to paragraph (i)(5). 

  (BE) Commencing on January 1, 2008 with NOx RTC prices 

averaged from January 1, 2007 through December 31, 2007, the 

Executive Officer will calculate the 12-month rolling average 

RTC price for all trades for the current compliance year.  The 

Executive Officer will update the 12-month rolling average once 

per month.  The computation of the rolling average prices will 

not include RTC transactions reported at no price or RTC swap 

transactions.   

  (CF) Notwithstanding the requirements of non-tradable/non-usable 

credits specified in subparagraphs (f)(1)(A), iIn the event that 

the NOx RTC prices exceed $15,000 per ton based on the 12-

month rolling average calculated pursuant to subparagraph 

(f)(1)(BF), the Executive Officer will report to the Governing 

Board.  Notwithstanding the requirements of non-tradable/non-

usable credits specified in subparagraphs (f)(1)(B) and (f)(1)(C) 

and Iif the Governing Board finds that the 12-month rolling 

average RTC price exceeds $15,000 per ton, then the 

incremental NOx reductions as specified in subparagraph 

(f)(1)(DF) shall be  converted to Tradable/Usable NOx RTCs 

upon Governing Board concurrence.  The Executive Officer’s 

report to the Board will be made at a public hearing at the 

earliest possible regularly scheduled Board Meeting, but no 

more than 60 days from Executive Officer determination. 

  (DG) The incremental NOx RTCs restored shall be the difference 

between the Non-tradable/Non-usable Adjustment Factors, as 

specified in subparagraphs (f)(1)(A) (f)(1)(B) and (f)(1)(C), of 

the current compliance year and the most recent prior year the 

adjustment factor was implemented. 

  (EH) RTC conversion pursuant to subparagraph (f)(1)(CF) shall  only 

occur in the compliance year in which Cycle 1 facilities are 

operating. 
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  (FI) Notwithstanding the adjustment factors required pursuant to 

subparagraphs (f)(1)(A) (f)(1)(B) and (f)(1)(C), beginning with 

the following December and each year thereafter that the 

Governing Board finds the $15,000 per ton NOx RTC price is 

exceeded pursuant to subparagraph (f)(1)(CF), the Executive 

Officer will publish the applicable adjustment factors for the 

next compliance year beginning January 1.  The adjustment 

factors will be published at a public hearing during a regularly 

scheduled Board Meeting.  The adjustment factors will be 

determined as follows: 

   (i) If the 12-month rolling average falls below $15,000 per 

ton for at least 6 consecutive months, then the emission 

adjustment factors for the following compliance year 

shall equal the next more stringent adjustment factors 

listed in subparagraphs (f)(1)(A) (f)(1)(B) and (f)(1)(C) 

than the factors currently in effect; otherwise; 

   (ii) The next compliance year adjustment factors shall equal 

the compliance year adjustment factors currently in 

place. 

   The Executive Officer need no longer comply with the annual 

public hearing requirement once the adjustment factors for the 

202210 compliance year have been implemented for a 12-month 

period. 

  (GJ) The NOx RTC adjustment factors for compliance years 200819 

through 201021 shall not be submitted for inclusion into the 

State Implementation Plan until the adjustments have been in 

effect for one full compliance year.  The 202211 NOx RTC 

adjustment factors shall not be submitted for inclusion into the 

State Implementation Plan until 12-months after the adjustments 

have been in effect for one full compliance year. 

  (HK) NOx Allocations for facilities that enter RECLAIM after 

January 7, 2005 for compliance years 2007 and after shall be 

determined by applying the Tradable/Usable and Non-

tradable/Non-usable NOx RTC Adjustment Factors under 

subparagraph (f)(1)(A) to the facility’s Compliance Year 2006 

Allocation and under subparagraphs (f)(1)(B) and (f)(1)(C) to 

the facility’s Compliance Year 2015 Allocation. 
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  (IL) SOx RTC Holdings as of November 5, 2010, for compliance 

years 2013 and after shall be adjusted to achieve an overall 

reduction in the following amounts: 

Compliance Year Minimum emission reductions 

(lbs.) 

2013 2,190,000 

2014 2,920,000  

2015 2,920,000  

2016 2,920,000  

2017 3,650,000  

2018 3,650,000  

2019 and after 4,161,000  
 

  (JM) The Executive Officer shall determine Tradable/usable SOx 

RTC Adjustment Factors for each compliance years after 2012 

as follows: 

Fcompliance year i   =   1 – [Xi / (Ai + Bi + Ci)] 

Where: 

Fcompliance year i =  Tradable/usable SOx RTC 

Adjustment Factor for compliance year i starting with 2013 

Ai = Total SOx RTCs for compliance year i held as of 

November 115, 2010, by all RTC holders, except those 

listed in Table 5 

Bi = Total SOx RTCs for compliance year i credited to any 

facilities listed in Table 5 between August 29, 2009 and 

(rule adoption date)November 5, 2010, and not includeds in 

Ci 

Ci = Total SOx RTCs held as of (rule adoption 

date)November 5, 2010 by facilities listed in Table 5 for 

compliance year i in excess of allocations as determined 

pursuant to subdivision (e). 

Xi = Amount to be reduced for compliance year i starting 

with 2013 as listed in subparagraph (f)(1)(IL). 

  (KN) The Executive Officer shall determine Non-tradable/Non-usable 

SOx RTC Adjustment Factors for compliance years 2017 

through 2019 as follows: 

Ncompliance year j   =   Fcompliance year 2016 -  

Fcompliance year j 

Where: 

Ncompliance year j =  Non-tradable/Non-usable SOx RTC 
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Adjustment Factor for compliance year j  

Fcompliance year j =  Tradable/Usable SOx RTC 

Adjustment Factor for compliance year j as determined 

pursuant to subparagraph (f)(1)(JM) 

j = 2017 through 2019  

Fcompliance year 2016 =  Tradable/usable SOx RTC 

Adjustment Factor for compliance year 2016 as determined 

pursuant to subparagraph (f)(1)(JM) 

 

Non-tradable/Non-usable SOx RTC Adjustment Factors for 

compliance years 2013, 2014, 2020, and all years after 2020 

shall be 0.0. 

  (LO) The Executive Officer shall adjust the SOx RTC holdings as of 

November 5, 2010, for compliance years 2013 and after as 

follows: 

   (i) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/Non-

usable SOx RTC Adjustment Factor (Ncompliance 

year j) for the corresponding compliance year as 

published under subparagraph (f)(1)(MP) to SOx RTC 

holdings held by any RTC holder except those listed in 

Table 5; 

   (ii) Apply no adjustment to SOx RTC holdings that are 

held as of August 29, 2009 by a facility listed in Table 

5, and that are less than or equal to the facility’s 

allocations as determined pursuant to subdivision (e), 

and that were not credited between August 29, 2009 

and November 5, 2010; 

   (iii) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/Non-

usable SOx RTC Adjustment Factor (Ncompliance 

year j) for the corresponding compliance year as 

published under subparagraph (f)(1)(MP) to any SOx 

RTC holding as of (November 5, 2010), that is held by 

a facility that is listed in Table 5, and that is over the 

facility’s allocations as determined pursuant to 

subdivision (e); and 
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   (iv) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/non-

usable SOx RTC Adjustment Factor (Ncompliance 

year j) for the corresponding compliance year as 

published under subparagraph (f)(1)(MP) to any SOx 

RTC holding that was acquired between August 29, 

2009 and November 5, 2010, by a facility that is listed 

in Table 5. 

   No SOx RTC holding shall be subject to the SOx RTC 

adjustments as published under subparagraph (f)(1)(MP) more 

than once. 

  (MP) The Executive Officer shall publish the SOx RTC Adjustment 

Factors determined according to subparagraphs (f)(1)(JM) and 

(f)(1)(KN) within 30 days after November 5, 2010. 

  (NQ) Commencing on January 1, 2017 and ending on February 1, 

2020, the Executive Officer will calculate the 12-month rolling 

average SOx RTC price for all trades during the preceding 12 

months for the current compliance year.  The Executive Officer 

will update the 12-month rolling average once per month.  The 

computation of the rolling average prices will not include RTC 

transactions reported at no price or RTC swap transactions.   

  (OR) In the event that the SOx RTC prices exceed $50,000 per ton 

based on the 12-month rolling average calculated pursuant to 

subparagraph (f)(1)(NQ), the Executive Officer will report to the 

Governing Board at a duly noticed public hearing to be held no 

more than 60 days from Executive Officer determination.  The 

Executive Officer will announce that determination on the 

SCAQMD website.  At the public hearing, the Governing Board 

will decide whether or not to convert any portion of the Non-

tradable/Non-usable RTCs, as determined pursuant to 

subparagraphs (f)(1)(KN) and (f)(1)(LO), and how much to 

convert if any, to Tradable/Usable RTCs.  The portion of Non-

tradable/Non-usable RTCs available for conversion to 

Tradable/Usable RTCs shall not include any portion of Non-

tradable/Non-usable RTCs that are designated for previous 

compliance years and has not already been converted by the 

Governing Board, or that has been otherwise included in the 
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State Implementation Plan pursuant to subparagraph (f)(1)(PS).  

  (PS) The Executive Officer will not submit the emission reductions 

obtained through subparagraph (f)(1)(IL) for compliance years 

2017 through 2019 for inclusion into the State Implementation 

Plan until the adjustments for the RTC Holdings have been in 

effect for one full compliance year. 

  (QT) SOx Allocations for compliance years 2013 and after, for 

facilities that enter RECLAIM after November 5, 2010, and for 

basic equipment listed in Table 4 shall be determined according 

to the BARCT level listed in Table 4 or the permitted emission 

limits, whichever is lower. 

 (2) New facilities initially totally permitted, on and after October 15, 1993, 

but prior to January 7, 2005, and entering the RECLAIM program after 

January 7, 2005 shall not have a rate of reduction until 2001.  Reductions 

from 2001 to 2003, inclusive, shall be implemented pursuant to 

subdivision (e).  New facilities initially totally permitted on or after 

January 7, 2005 using external offsets shall have a rate of reduction for 

such offsets pursuant to subparagraph (c)(5)(C).  New facilities initially 

totally permitted on or after January 7, 2005 using RTCs shall have no 

rate of reduction for such RTCs, provided that RTCs obtained have been 

adjusted according to paragraph (f)(1), as applicable.  The Facility 

Permit for such facilities will require the Facility Permit holder to, at the 

commencement of each compliance year, hold RTCs equal to the amount 

of RTCs provided as offsets pursuant to Rule 2005. 

 (3) Increases to Allocations for permits issued for Clean Fuel adjustments 

pursuant to paragraph (c)(12), shall be added to each year's Allocation. 

 (4) All Power Producing Facilities which have received all District Permits 

to Construct on or after October 15, 1993 shall have access to an 

Adjustment Account for the purpose of complying with the requirements 

specified in Rule 2005 subdivision (f).  The Executive Officer will 

determine and distribute the RTCs from this Adjustment Account 

according to the needs of each Power Producing Facility as specified in 

their Facility Permit. 

 (5) During a State of Emergency as declared by the Governor, the Executive 

Officer will allow Power Producing Facilities access to Adjustment 

Account RTCs for the purpose of compliance with the annual emissions.  

These available RTCs will be limited to those that are in excess of those 
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specified for use in paragraph (f)(4).  The amount and distribution of the 

RTCs will be determined by the Executive Officer based on the impact 

that the State of Emergency has on the RECLAIM program, 

(g) High Employment/Low Emissions (HILO) Facility 

 The Executive Officer or designee will establish a HILO bank funded with the 

following maximum total annual emission Allocations: 

 (1) 91 tons per year of NOx 

 (2) 91 tons per year of Sox 

 (3) After January 1, 1997, new facilities may apply to the HILO bank in 

order to obtain non-tradable RTCs.  Requests will be processed on a 

first-come, first-served basis, pending qualification. 

 (4) When credits are available, annual Allocations will be granted for the 

year of application and all subsequent years. 

 (5) HILO facilities receiving such Allocations from the HILO bank must 

verify their HILO status on an annual basis through their APEP report. 

 (6) Failure to qualify will result in all subsequent years' credits being 

returned to the HILO bank. 

 (7) Facilities failing to qualify for the HILO bank Allocations may reapply 

at any time during the next or subsequent compliance year when credits 

are available. 

(h) Non-Tradable Allocation Credits 

 (1) Any existing RECLAIM facility with reported emissions pursuant to 

Rule 301 - Permit Fees, in either 1987, 1988, or 1993, greater than its 

starting Allocation, shall be assigned non-tradable credits for the first 

three years of the program which shall be determined according to the 

following methodology: 

Non-tradable credit for NOx and SOx: 

Year 1 = ( [A X B1]) - 1994 Allocation; 

Where:     

A = the throughput for each NOx or SOx source or 

process unit in the facility from the single 

maximum throughput year from 1987, 1988, or 

1993; and  

B1 = the applicable starting emission factor, as 

specified in Table 1 or Table 2. 

Year 2 = Year 1 non-tradable credits X  0.667 

Year 3 = Year 1 non-tradable credits X  0.333 
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Year 4 and  

subsequent 

years 

= Zero non-tradable credit. 

 (2) The use of non-tradable credits shall be subject to the following 

requirements: 

  (A) Non-tradable credits may only be used for an increase in 

throughput over that used to determine the facility's starting 

Allocation.  Non-tradable credits may not be used for emissions 

increases associated with equipment modifications, change in 

feedstock or raw materials, or any other changes except increases 

in throughput.  The Executive Officer or designee may impose 

Facility Permit conditions necessary to ensure compliance with 

this subparagraph. 

  (B) The use of activated non-tradable credits shall be subject to a non-

tradable RTC mitigation fee, as specified in Rule 301 subdivision 

(n). 

  (C) In order to utilize non-tradable credits, the Facility Permit holder 

shall submit a request to the Executive Officer or designee in 

writing, including a demonstration that the use of the non-tradable 

credits complies with all requirements of this paragraph, pay any 

fees required pursuant to Rule 301 - Fees, and have received 

written approval from the Executive Officer or designee for their 

use.  The Executive Officer or designee shall deny the request 

unless the Facility Permit holder demonstrates compliance with 

all requirements of this paragraph.  The Executive Officer or 

designee shall, in writing, approve or deny the request within 

three business days of submittal of a complete request and notify 

the Facility Permit holder of the decision.  If the request is denied, 

the Executive Officer or designee will refund the mitigation fee. 

  (D) In the event that a facility transfers any RTCs for the year in 

which non-tradable credits have been issued, the non-tradable 

credit Allocation shall be invalid, and is no longer available to the 

facility. 

(i) RTC Reduction Exemption 

 (1) A facility may file an application for Executive Officer approval to be 

exempted from all or a portion of the requirements pursuant to 

subparagraphs (f)(1)(AB) or (f)(1)(C) with the exception of RTC 
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holdings as of January 7, 2005 for compliance year 2007 (Date of 

Amendment) for compliance year 2016 and thereafter in excess of the 

initial allocation.  For the purposes of this rule, initial allocation refers to 

the RTCs issued by the District to a facility upon entering the RECLAIM 

program.  The application shall contain sufficient data to demonstrate to 

the satisfaction of the Executive Officer that the facility meets the 

following criteria: 

  (A) the facility has been in the program since the start of RECLAIM, 

or existed prior to 1994, but subsequently entered RECLAIM 

pursuant to Rule 2001 because facility emissions exceeded 4 tons 

per year; 

  (B) at least 99 percent of the facility’s emissions reported for the most 

recent completed cCompliance yYear 2013 prior to the date of 

filing an application is from equipment not listed in Table 3 or 

Table 6 and the achieved emission rates for each and every piece 

of equipment at the facility is less than or equal to the 2000 (Tier 

I) Ending Emission Factor listed in Table 1 or the emission factor 

listed in Table 3, whichever is lower, for the corresponding 

equipment type; 

  (C) RTCs that were part of the total initial allocation for the facility 

have never been transferred or sold by the facility for Compliance 

Yearyear 201607 or later compliance years; and 

  (D) the cumulative NOx compliance costs incurred by the facility up 

to the submittal date of the application as specified in paragraph 

(i)(3) to comply with the RECLAIM Allocation as required under 

Rule 2004(b) and (d)(1) exceed the compliance costs that 

otherwise would have occurred to meet and maintain emission 

limits specified in Table 1 or 3, whichever is lower, for each and 

every piece of equipment at the facility.  The compliance costs 

shall be based on the following parameters: 

   (i) cost of controlling emissions using the parameters and 

procedures for determining total direct and indirect 

capital investment and total annual costs as specified in 

the most recent edition of the Control Cost Manual 

published by the U.S. EPA Office of Air Quality and 

Planning Standards, excluding control costs for any 

equipment listed in Table 3 or Table 6, if any; 
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   (ii) realized and anticipated revenues and expenditures of the 

Facility Permit holder resulting from buying and selling 

any RTCs that are or were held by the facility where the 

contract of sale or purchase was executed prior to the 

date of application for exemption pursuant to paragraph 

(i)(1); 

   (iii) costs associated with compliance with the New Source 

Review provisions of Rule 2005, Rule 2012(c), or other 

applicable state or federal requirements shall not be 

included; 

   (iv) costs that result only in improving process efficiency or 

product quality, costs of projects that were initiated 

before the date the facility was subject to RECLAIM 

requirements, or legal costs or any other costs that do not 

directly reduce NOx emissions shall not be included; and 

   (v) any cost savings that resulted in implementing any NOx 

emissions strategy, such as fuel savings, increased 

production or sale; or 

 (2) A facility may file an application for Executive Officer approval to be 

exempted from all or a portion of the requirements pursuant to 

subparagraph (f)(1)(AB) or (f)(1)(C) for the initial allocations portion of 

a facility’s RTC holdings provided that the facility meets all of the 

following: 

  (A) The facility’s starting and year 2000 Allocations were calculated 

using the same emission factors that are equal to or lower than the 

2000 (Tier 1) emission factors listed in Table 1; 

  (B) Emission rate achieved for each source at the facility is less than 

or equal to the emission factors listed in Table 3 for the 

corresponding equipment type; and 

  (C) RTCs for 2007 2016 or later compliance years for the facility 

have never been transferred or sold. 

 (3) A facility shall submit the applications specified pursuant to paragraphs 

(i)(1) or (i)(2) no later than July 7, 2005 (six months after rule 

amendment date) or between January 1 and March 31, 2006, pay the 

appropriate evaluation fee pursuant to Rule 306, and accept enforceable 

permit conditions to ensure compliance with the provisions of this 

subdivision, in order for the Executive Officer to approve the exemption.  



Proposed Amended Rule 2002 (Cont.) (Amended November 5, 2010) 

PAR2002 - 20 

If approved, the facility’s initial RTC allocation shall be designated as 

non-tradable and additional RTCs purchased above the initial allocation 

shall be subject to the RTC adjustments specified in subparagraph 

(f)(1)(AB) or (f)(1)(C), as appropriate.  The Executive Officer shall deny 

an application that is not filed within the time periods specified in this 

paragraph, lacks any information specified under paragraph (i)(7), or fails 

to demonstrate that it meets the requirements in paragraphs (i)(1) or 

(i)(2). 

 (4) Upon approval the exemption shall: 

  (A) be limited to the adjustment factors specified in subparagraph 

(f)(1)(AB) or (f)(1)(C); 

  (B) begin the next compliance year following the exemption 

approval; and 

  (C) not apply to reductions resulting from future periodic BARCT 

review. 

 (5) RTC adjustments exempted pursuant to this subdivision shall be 

distributed proportionally among the remainder of the RTC holders and 

implemented two years from the compliance year of the applicable 

exemption and are subject to applicable paragraph (f)(1) provisions.  

Public notification of the distributed reductions shall occur at least one 

year prior to implementation. 

 (6) A Facility Permit holder has the right to appeal the denial of the 

exemption application to the Hearing Board in the same manner as a 

permit denial as specified in Health and Safety Code Section 42302. 

 (7) An application submitted to request an exemption from the RTCs 

reduction pursuant to paragraphs (i)(1) or (i)(2) shall include the 

following information.   

  (A) Detailed description of each project and itemized listing of how it 

relates to meeting the RECLAIM reduction requirements;  

  (B) Date of start and completion of each project listed in 

subparagraph (i)(7)(A); 

  (C) Detailed calculations or emissions data demonstrating NOx 

emission reductions resulting from each project or combination of 

projects directly resulting in reductions.  The emission levels 

achieved shall be based on actual CEMS data or source tests 

results; 
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  (D)  Itemized revenue and expenditures for each RTC trading activity 

since participation in the RECLAIM program;  

  (E)  Itemized costs for each project and corresponding receipts or 

other equivalent documentation as approved by the Executive 

Officer for such expenditures; and 

  (F) Cost savings resulting from each project(s) (e.g. fuel savings, 

improved productivity, increased sales, etc.) and documentation 

of the values of such savings. 

 (8) A facility qualifying for exemption shall report as part of its Annual 

Permit Emission Program (APEP) report, submitted pursuant to Rule 

2004(b)(4), whether or not emissions from equipment listed in Tables 3 

and 6, if any, remain less than or equal to 1 percent of the total facility 

emissions on an annual basis for the duration of the exemption.  If the 

emissions exceed 1 percent, the facility shall be in violation of the rule 

for each and every day of the compliance year and the Executive Officer 

shall reduce the facility’s initial allocation for the next compliance year 

to the emissions level specified for that year pursuant to subparagraph 

(f)(1)(AB) or (f)(1)(C). 

 (9) A facility applying for exemption shall have 1 percent of its initial 

allocations subject to the requirements pursuant to subparagraph 

(f)(1)(AB) or (f)(1)(C). 

 (10) Non-tradable RTC allocations designated pursuant to paragraph (i)(3) 

shall become tradable in the event the facility permanently ceases to 

operate.   



Proposed Amended Rule 2002 (Cont.) (Amended November 5, 2010) 

PAR2002 - 22 

Table 1 
 

RECLAIM NOx Emission Factors 

Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Afterburner (Direct Flame and 
Catalytic) 

Natural Gas mmcf 130.000 39.000 

Afterburner (Direct Flame and 
Catalytic) 

LPG, Propane, 
Butane 

1000 Gal RV 3.840 

Afterburner (Direct Flame and 
Catalytic) 

Diesel 1000 Gal RV 5.700 

Agr Chem-Nitric Acid Process-
Absrbr 
Tailgas/Nw 

tons pure acid 
produced 

RV 1.440 

Agricultural Chem - Ammonia Process tons produced RV 1.650 

Air Ground Turbines Air Ground 
Turbines 

(unknown 
process units) 

RV 1.860 

Ammonia Plant Neutralizer 
Fert, Ammon 
Nit 

tons produced RV 2.500 

Asphalt Heater, Concrete Natural Gas mmcf 130.000 65.000 

Asphalt Heater, Concrete Fuel Oil 1000 gals RV 9.500 

Asphalt Heater, Concrete LPG 1000 gals RV 6.400 

Boiler, Heater R1109 (Petr 
Refin) 

Natural Gas mmbtu 0.100 0.030 

Boiler, Heater R1109 (Petr 
Refin) 

Fuel Oil mmbtu 0.100 0.030 

Boiler, Heater R1146 (Petr 
Refin) 

Natural Gas mmbtu 0.045 0.045 

Boiler, Heater R1146 (Petr 
Refin) 

Fuel Oil mmbtu 0.045 0.045 

Boiler, Heater R1146 (Petr 
Refin) 

Refinery Gas mmbtu 0.045 0.045 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Natural Gas mmcf 49.180 47.570 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

LPG, Propane, 
Butane 

1000 gals 4.400 4.260 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Diesel Light 
Dist. (0.05% S) 

1000 gals 6.420 6.210 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Refinery Gas mmcf 51.520 49.840 

Boilers, Heaters, Steam Gens Bituminous 
Coal 

tons burned RV 4.800 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Natural Gas mmcf 130.000 39.460 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Refinery Gas mmcf RV 41.340 

* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 
*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant to 

Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Boiler, Heater, Steam Gen 
(Rule 1146.1) 

LPG, Propane, 
Butane 

1000 gallons RV 3.530 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 5.150 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Natural Gas mmcf 47.750 47.750 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Refinery Gas mmcf 50.030 50.030 

Boiler, Heater, Steam Gen 
(Rule 1146) 

LPG, Propane, 
Butane 

1000 gallons 4.280 4.280 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Diesel Light 
Dist (0.05%) 

1000 gallons 6.230 6.230 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Natural Gas mmcf RV 47.750 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Refinery Gas mmcf RV 50.030 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

LPG, Propane, 
Butane 

1000 gallons RV 4.280 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 6.230 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Natural Gas mmcf RV 39.460 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Refinery Gas mmcf RV 41.340 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

LPG, Propane, 
Butane 

1000 gallons RV 3.530 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 5.150 

Boiler, Heater R1109 (Petr 
Refin) 

Refinery Gas mmbtu 0.100 0.030 

Boilers, Heaters, Steam 
Gens, (Petr Refin) 

Natural Gas mmcf 105.000 31.500 

Boilers, Heaters, Steam 
Gens, (Petr Refin) 

Refinery Gas mmcf 110.000 33.000 

Boilers, Heaters, Steam 
Gens, Unpermitted 

Natural Gas mmcf 130.000 32.500 

Boilers, Heaters, Steam 
Gens, Unpermitted 

LPG, Propane, 
Butane 

1000 gallons RV 3.200 

Boilers, Heaters, Steam 
Gens **** 

Natural Gas mmcf 38.460 38.460 

* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 
to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Boilers, Heaters, Steam  
Gens **** 

Refinery Gas  mmbtu  0.035  0.035 

Boilers, Heaters, Steam  
Gens **** 

LPG, Propane, 
Butane 

1000 gallons 3.55 3.55 

Boilers, Heaters, Steam  
Gens **** 

Diesel Light 
Dist (0.05%), 
Fuel Oil No. 2 

mmbtu 0.03847 
 

0.03847 
 

Boilers, Heaters, Steam Gens, 
Unpermitted 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 4.750 

Catalyst Manufacturing Catalyst Mfg tons of catalyst 
produced 

RV 1.660 

Catalyst Manufacturing Catalyst Mfg tons of catalyst 
produced 

RV 2.090 

Cement Kilns Natural Gas mmcf 130.000 19.500 

Cement Kilns Diesel Light 
Dist. (0.05% S) 

1000 gals RV 2.850 

Cement Kilns Kilns-Dry 
Process 

tons cement 
produced 

RV 0.750 

Cement Kilns Bituminous 
Coal 

tons burned RV 4.800 

Cement Kilns Tons Clinker tons clinker RV 2.73*** 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

Natural Gas mmcf 213.000 170.400 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

Diesel Light 
Distillate 
(.05%) 

1000 gallons RV 24.905 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

LPG 1000 gallons RV 16.778 

Ceramic Clay Mfg Drying  tons input to 
process 

RV 1.114 

CO Boiler Refinery Gas mmbtu  0.030 

Cogen, Industr Coke tons burned RV 3.682 

Electric Generation, 
Commercial Institutional Boiler 

Distillate Oil 1000 gallons 6.420 6.210 

Composite Internal 
Combustion 

Waste Fuel Oil 1000 gals burned RV 31.340 

Curing and Drying Ovens Natural Gas mmcf 130.000 32.500 
* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 
to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides Basic 
Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems Factor 

* 

2000 (Tier I) 
Ending Ems 

Factor * 

Curing and Drying Ovens LPG, 
Propane, 
Butane 

1000 gals RV 3.200 

Delacquering Furnace Natural Gas mmcf 182.2*** 182.2*** 

Fiberglass Textile-Type 
Fibr 

tons of material 
processed 

RV 1.860 

Fluid Catalytic Cracking Unit Fresh Feed 1000 BBLS fresh 
feed 

RV  RV*0.3 *** 

Fluid Catalytic Cracking Unit 
with Urea Injection 

Fresh Feed 1000 BBLS fresh 
feed 

RV (RV*0.3)  / (1-
control 

efficiency) *** 

Fugitive Emission Not Classified tons product RV 0.087 

Furnace Process Carbon Black tons produced RV 38.850 

Furnace Suppressor Furnace 
Suppressor 

unknown RV 0.800 

Glass Fiber Furnace Mineral 
Products 

tons product 
produced 

RV 4.000 

Glass Melting Furnace Flat Glass tons of glass pulled RV 4.000 

Glass Melting Furnace Tableware 
Glass 

tons of glass pulled RV 5.680 

Glass Melting Furnaces Container 
Glass 

tons of glass 
produced 

4.000 1.2*** 

ICEs****  All Fuels  Equivalent 
to permitted  
BACT limit 

Equivalent to 
permitted  
BACT limit 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Natural Gas mmcf 2192.450 217.360 

ICEs Permitted (Rule 
1110.2) 

Natural Gas mmcf RV 217.360 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

LPG, 
Propane, 
Butane 

1000 gals RV 19.460 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Gasoline 1000 gals RV 20.130 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Diesel Oil 1000 gals RV 31.340 

ICEs, Exempted per Rule 
1110.2 

All Fuels  RV RV 

ICEs, Exempted per Rule 
1110.2 and subject to Rule 
1110.1 

All Fuels  RV RV 

ICEs, Unpermitted All Fuels  RV RV 

In Process Fuel Coke tons burned RV 24.593 

Incinerators Natural Gas mmcf 130.000 104.000 

Industrial Propane 1000 gallons RV 20.890 

Industrial Gasoline 1000 gallons RV 21.620 
* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations 

pursuant to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput"
Units 

Starting 
Ems 

Factor* 

2000 (Tier I) 
Ending Ems 

Factor * 
Industrial Dist.Oil/Diesel 1000 gallons RV 33.650 

Inorganic Chemicals, 
H2SO4 Chamber 

General tons pure acid 
produced 

RV 0.266 

Inorganic Chemicals, 
H2SO4 Contact 

Absrbr 98.0% 
Conv 

tons 100% 
H2S04 

RV 0.376 

Iron/Steel Foundry Steel Foundry, 
Elec Arc Furn 

tons metal 
processed 

RV 0.045 

Metal Heat Treating 
Furnace 

Natural Gas mmcf 130.000 104.000 

Metal Heat Treating 
Furnace 

Diesel Light 
Distillate (.05%) 

1000 gallons RV 15.200 

Metal Heat Treating 
Furnace 

LPG 1000 gallons RV 10.240 

Metal Forging Furnace 
(Preheated Combustion Air) 

Natural Gas mmcf 213.000 170.400 

Metal Forging Furnace 
(Preheated Combustion Air) 

Diesel Light 
Distillate (.05%) 

1000 gallons RV 24.905 

Metal Forging Furnace 
(Preheated Combustion Air) 

LPG 1000 gallons RV 16.778 

Metal Melting Furnaces Natural Gas mmcf 130.000 65.000 

Metal Melting Furnaces LPG, Propane, 
Butane 

1000 gals RV 6.400 

Miscellaneous  bbls-processed RV 1.240 

Natural Gas Production Not Classified mmcf gas RV 6.320 

Nonmetallic Mineral Sand/Gravel tons product RV 0.030 

NSPS Refinery Gas mmbtu RV 0.030 

Other BACT Heater (24F-1) Natural Gas mmcf RV RV 

Other Heater (24F-1)  Pressure Swing 
Absorber Gas 

mmcf RV RV 

Ovens, Kilns, Calciners, 
Dryers, Furnaces** 

Natural Gas mmcf 130.000 65.000 

Ovens, Kilns, Calciners, 
Dryers, Furnaces** 

Diesel Light Dist. 
(0.05% S) 

1000 gals RV 9.500 

Paint Mfg, Solvent Loss Mixing/Blending tons solvent RV 45.600 

Petroleum Refining Asphalt Blowing                tons of asphalt 
produced 

RV 45.600 

Petroleum Refining, 
Calciner 

Petroleum Coke Calcined Coke RV 0.971*** 

Plastics Prodn Polyester Resins               tons product RV 106.500 

Pot Furnace Lead Battery lbs Niter 0.077*** 0.062*** 

Process Specific ID# 012183 (unknown 
process units) 

RV 240.000 

Process Specific SCC 30500311 tons produced RV 0.140 
* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 
to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation. 
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor* 

2000 (Tier I) 
Ending Ems 

Factor * 
Process Specific ID 14944 (unknown process 

units) 
RV 0.512 

SCC 39090003   RV 170.400 

Sec. Aluminum Sweating Furnace tons produced RV 0.300 

Sec. Aluminum Smelting Furnace tons metal 
produced 

RV 0.323 

Sec. Aluminum Annealing Furnace mmcf 130.000 65.000 

Sec. Aluminum Boring Dryer tons produced RV 0.057 

Sec. Lead Smelting Furnace tons metal charged RV 0.110 

Sec. Lead Smelting Furnace tons metal charged RV 0.060 

Sodium Silicate Furnace Water Glass Tons Glass Pulled RV 6.400 

Steel Hot Plate Furnace Natural Gas mmcf 213.000 106.500 

Steel Hot Plate Furnace Diesel Light Distillate 
(.05%) 

1000 gallons 31.131 10.486 

Steel Hot Plate Furnace LPG, Propane, 
Butane 

1000 gallons 20.970 10.486 

Surface Coal Mine Haul Road                      tons coal RV 62.140 

Tail Gas Unit  hours of operation RV RV 

Turbines Butane 1000 Gallons RV 5.700 

Turbines Diesel Oil 1000 gals RV 8.814 

Turbines Refinery Gas mmcf RV 62.275 

Turbines Natural Gas mmcf RV 61.450 

Turbines (micro-) Natural Gas mmcf 54.4 54.4 

Turbines - Peaking Unit Natural Gas mmcf RV RV 

Turbines - Peaking Unit Dist. Oil/Diesel 1000 gallons RV RV 

Utility Boiler Digester/Landfill  
Gas 

mmcf 52.350 10.080 

Turbine Natural Gas mmcf RV 61.450 

Turbine Fuel Oil 1000 gallons RV 8.810 

Turbine Dist.Oil/Diesel 1000 gallons RV 3.000 

Utility Boiler Burbank Natural Gas mmcf 148.670 17.200 

Utility Boiler Burbank Residual Oil 1000 gallons 20.170 2.330 

Utility Boiler, Glendale Natural Gas mmcf 140.430 16.000 

Utility Boiler, Glendale Residual Oil 1000 gallons 20.160 2.290 

Utility Boiler, LADWP Natural Gas mmcf 86.560 15.830 

Utility Boiler, LADWP Residual Oil 1000 gallons 12.370 2.260 

Utility Boiler, LADWP Digester Gas mmcf 52.350 10.080 

Utility Boiler, LADWP Landfill Gas mmcf 37.760 6.910 

Utility Boiler, Pasadena Natural Gas mmcf 195.640 18.500 

Utility Boiler, Pasadena Residual Oil 1000 gallons 28.290 2.670 

Utility Boiler, SCE Natural Gas mmcf 74.860 15.600 

Utility Boiler, SCE Residual Oil 1000 gallons 10.750 2.240 
* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations 

pursuant to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation. 
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Table 2 
 

RECLAIM SOx Emission Factors 

Sulfur Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Emission 
Factor * 

Ending 
Emission 
Factor * 

Air Blown Asphalt  hours of 
operation 

RV RV 

Asphalt Concrete Cold Ag Handling tons produced RV 0.032 

Calciner Petroleum Coke Calcined Coke RV 0.000 

Catalyst Regeneration  hours of 
operation 

RV RV 

Cement Kiln Distillate Oil 1000 gallons RV RV 

Cement Mfg Kilns, Dry Process tons produced RV RV 

Claus Unit  pounds RV RV 

Cogen Coke pounds per ton RV RV 

Non Fuel Use  hours of 
operation 

RV RV 

External Combustion 
Equipment / 
Incinerator 

Natural Gas  mmcf RV 0.830 

External Combustion 
Equip/Incinerator 

LPG, Propane, 
Butane 

1000 gallons RV 4.600 

External Combustion 
Equip/Incinerator 

Diesel Light Dist. 
(0.05% S) 

1000 gallons 7.00 5.600 

External Combustion 
Equip/Incinerator 

Residual Oil 1000 gallons 8.00 6.400 

External Combustion 
Equip/Incinerator 

Refinery Gas mmcf RV 6.760 

Fiberglass Recuperative Furn, 
Textile-Type Fiber 

tons produced RV 2.145 

Fluid Catalytic 
Cracking Units 

 1000 bbls refinery 
feed 

RV 13.700 

Glass Mfg, 
Forming/Fin  

Container Glass  RV RV 

Grain Milling Flour Mill tons Grain 
Processed 

RV RV 

ICEs Natural Gas  mmcf RV 0.600 

ICEs LPG, Propane, 
Butane 

1000 gallons RV 0.350 

ICEs Gasoline 1000 gallons RV 4.240 

ICEs Diesel Oil 1000 gallons 6.24 4.990 

Industrial Cogeneration, 
Bituminous Coal 

tons produced RV RV 

Industrial (scc 
10200804) 

Cogeneration, Coke tons produced RV RV 

Inorganic Chemcals General, H2SO4 
Chamber 

tons produced RV RV 

Inorganic Chemcals Absrbr 98.0% Conv, 
H2SO4 Contact 

tons produced RV RV 

* RV = Reported Value 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities.   
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Sulfur Oxides 
Basic Equipment 

Fuel 
"Throughput" 

Units 

Starting 
Emission 
Factor * 

Ending 
Emission 
Factor * 

Inprocess Fuel Cement Kiln/Dryer, 
Bituminous Coal 

tons produced RV RV 

Iron/Steel Foundry Cupola, Gray Iron 
Foundry 

tons produced RV 0.720 

Melting Furnace, 
Container Glass 

 tons produced RV RV 

Mericher Alkyd Feed  hours of operation RV RV 

Miscellaneous Not Classified tons produced RV 0.080 

Miscellaneous Not Classified tons produced RV 0.399 

Natural Gas Production Not Classified mmcf RV 527.641 

Organic Chemical (scc 
30100601) 

 tons produced RV RV 

Petroleum Refining 
(scc30600602) 

Column Condenser  RV 1.557 

Petroleum Refining 
(scc30600603) 

Column Condenser  RV 1.176 

Refinery Process Heaters LPG fired 1000 gal RV 2.259 

Pot Furnace Lead Battery lbs Sulfur 0.133*** 0.106*** 

Sec. Lead Reverberatory, 
Smelting Furnace 

tons produced RV RV 

Sec. Lead Smelting Furnace, 
Fugitiv 

tons produced RV 0.648 

Sour Water Oxidizer  hours of operation RV RV 

Sulfur Loading  1000 bbls RV RV 

Sour Water Oxidizer  1000 bbls fresh 
feed 

RV RV 

Sour Water Coker  1000 bbls fresh 
feed 

RV RV 

Sodium Silicate Furnace  tons of glass 
pulled 

RV RV 

Sulfur Plant  hours of operation RV RV 

Tail gas unit  hours of operation RV RV 

Turbines Refinery Gas mmcf RV 6.760 

Turbines Natural Gas mmcf RV 0.600 

Turbines Diesel Oil 1000 gal 6.24 0.080 

Turbines Residual Oil 1000 gallons 8.00 0.090 

Utility Boilers Diesel Light Dist. 
(0.05% S) 

1000 gallons 7.00 0.080 

Utility Boilers Residual Oil 1000 gallons 8.00 0.090 

Other Heater ( 24F-1)  Pressure Swing 
Absorber Gas 

 mmcf RV RV 

* RV = Reported Value 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
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Table 3 
 

RECLAIM NOx 2011 Ending Emission Factors 

Nitrogen Oxides 
Basic Equipment 

BARCT 
Emission Factor 

Asphalt Heater, Concrete 0.036 lb/mmbtu 
(30 ppm) 

Boiler, Heater R1109 (Petr Refin) >110 
mmbtu/hr 

0.006 lb/mmbtu 
(5 ppm) 

Boilers, Heaters, Steam Gens, (Petr 
Refin) >110 mmbtu/hr 

0.006 lb/mmbtu 
(5 ppm) 

Boiler, Heater, Steam Gen (Rule 
1146.1) 2-20 mmbtu/hr 

0.015 lb/mmbtu 
(12 ppm) 

Boiler, Heater, Steam Gen (Rule 1146) 
>20 mmbtu/hr 

0.010 lb/mmbtu 
(9 ppm) 

CO Boiler 85% Reduction 

Delacquering Furnace 0.036 lb/mmbtu 
(30 ppm) 

Fluid Catalytic Cracking Unit 85% Reduction 

Iron/Steel Foundry 0.055 lb/mmbtu 
(45 ppm) 

Metal Heat Treating Furnace 0.055 lb/mmbtu 
(45 ppm) 

Metal Forging Furnace (Preheated 
Combustion Air) 

0.055 lb/mmbtu 
(45 ppm) 

Metal Melting Furnaces 0.055 lb/mmbtu 
(45 ppm) 

Other Heater (24F-1) 0.036 lb/mmbtu 
(30 ppm) 

Ovens, Kilns, Calciners, Dryers, 
Furnaces 

0.036 lb/mmbtu 
(30 ppm) 

Petroleum Refining, Calciner 0.036 lb/mmbtu 
(30 ppm) 

Sec. Aluminum 0.055 lb/mmbtu 
(45 ppm) 

Sec. Lead 0.055 lb/mmbtu 
(45 ppm) 

Steel Hot Plate Furnace 0.055 lb/mmbtu 
(45 ppm) 

Utility Boiler 0.008 lb/mmbtu 
(7 ppm) 
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Table 4 

RECLAIM SOx Tier III Emission Standards 

 

Basic Equipment BARCT Emission Standard 

 

Calciner, Petroleum Coke 10 ppmv (0.11 lbs/ton coke) 

Cement Kiln 5 ppmv (0.04 lbs/ton clinker) 

Coal-Fired Boiler 5 ppmv (95% reduction) 

Container Glass Melting  Furnace 5 ppmv (0.03 lbs/ton glass) 

Diesel Combustion 15 ppmv as required under Rule 431.2 

Fluid Catalytic Cracking Unit 5 ppmv (3.25 lbs/thousand barrels feed) 

Refinery Boiler/Heater 40 ppmv (6.76 lbs/mmscft) 

Sulfur Recovery Units/Tail Gas 5 ppmv for combusted tail gas (5.28 lbs/hour)  

Sulfuric Acid Manufacturing   10  ppmv (0.14 lbs/ton acid produced) 
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Table 5 

List of SOx RECLAIM Facilities Referenced in SubPparagraphs (f)(1)(M) 

and (f)(1)(O) 

 

FACILITY PERMIT HOLDER AQMD ID NO. 

AES HUNTINGTON BEACH, LLC* 115389 

AIR LIQUIDE LARGE INDUSTRIES U.S., LP 148236 

ANHEUSER-BUSCH INC., (LA BREWERY) 16642 

CALMAT CO 119104 

CENCO REFINING CO 800373 

EDGINGTON OIL COMPANY 800264 

EQUILON ENTER. LLC, SHELL OIL PROD. US 800372 

EXIDE TECHNOLOGIES 124838 

INEOS  POLYPROPYLENE LLC 124808 

KIMBERLY-CLARK WORLDWIDE INC.-FULT. MILL 21887 

LUNDAY-THAGARD COMPANY 800080 

OWENS CORNING ROOFING AND ASPHALT, LLC 35302 

PABCO BLDG PRODUCTS LLC,PABCO PAPER, DBA 45746 

PARAMOUNT PETR CORP* 800183 

QUEMETCO INC 8547 

RIVERSIDE CEMENT CO 800182 

TECHALLOY CO., INC. 14944 

TESORO REFINING AND MARKETING CO* 151798 

THE PQ CORP 11435 

US GYPSUM CO 12185 

WEST NEWPORT OIL CO 42775 
 

* SOx RECLAIM facilities that have RTC Holdings larger than initial allocations as of 

August 29, 2009.  
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Table 6 
 

RECLAIM NOx 2022 Ending Emission Factors 

Nitrogen Oxides 
Basic Equipment 

BARCT 
Emission Factor 

Boiler, Heater R1109 (Petr 
Refin) >40 mmbtu/hr 

2 ppm 

Cement Kilns 0.5 lbs per ton clinker 

Fluid Catalytic Cracking Unit 2 ppm 

Gas Turbines 2 ppm 

Glass Melting Furnaces – 
Container Glass 

80% reduction  

(0.24 lb/ton glass produced) 
ICEs, Permitted (Rule 1110.2) 
(Non-OCS) 

11 ppm @15%O2 

0.041 lb/MMBTU 

43.05 lb/mmcf 
Metal Heat Treating Furnace 
>150 mmbtu/hr 

0.011 lb/mmbtu (9 ppm) 

Petroleum Refining, Calciner 10 ppm 

Sodium Silicate Furnace 80% reduction  

(1.28 lb/ton glass pulled) 
SRU/Tail Gas Unit 95% reduction 

2ppm 
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Table 7 

List of NOx RECLAIM Facilities Referenced in Subparagraph (f)(1)(B) 

 

FACILITY PERMIT HOLDER AQMD ID NO. 

CHEVRON PRODUCTS CO. 800030 

EXXONMOBIL OIL CORPORATION 800089 

PHILLIPS 66 CO/LA REFINERY WILMINGTON PL 171107 

PHILLIPS 66 COMPANY/LOS ANGELES REFINERY 171109 

TESORO REF & MKTG CO LLC,CALCINER 174591 

TESORO REFINING & MARKETING CO, LLC 174655 

TESORO REFINING AND MARKETING CO, LLC 151798 

TESORO REFINING AND MARKETING CO, LLC 800436 

ULTRAMAR INC 800026 
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Table 8 

List of NOx RECLAIM Facilities Referenced in Subparagraph (f)(1)(C) 

 

FACILITY PERMIT HOLDER AQMD ID NO. 

AES ALAMITOS, LLC 115394 

AES HUNTINGTON BEACH, LLC 115389 

AES REDONDO BEACH, LLC 115536 

BERRY PETROLEUM COMPANY 119907 

BETA OFFSHORE 166073 

BICENT (CALIFORNIA) MALBURG LLC 155474 

BORAL ROOFING LLC 1073 

BURBANK CITY, BURBANK WATER & POWER 25638 

BURBANK CITY,BURBANK WATER & POWER,SCPPA 128243 

CALIFORNIA PORTLAND CEMENT CO 800181 

CALIFORNIA STEEL INDUSTRIES INC 46268 

CANYON POWER PLANT 153992 

CITY OF ANAHEIM/COMB TURBINE GEN STATION 56940 

CITY OF COLTON 172077 

CITY OF RIVERSIDE PUBLIC UTILITIES DEPT 139796 

CITY OF RIVERSIDE PUBLIC UTILITIES DEPT 129810 

CITY OF RIVERSIDE, PUBLIC UTILITIES DEPT 164204 

CPV SENTINEL LLC 152707 

DISNEYLAND RESORT 800189 

EDISON MISSION HUNTINGTON BEACH, LLC 167432 

EL SEGUNDO POWER, LLC 115663 

EXIDE TECHNOLOGIES 124838 

HARBOR COGENERATION CO, LLC 156741 

INLAND EMPIRE ENERGY CENTER, LLC 129816 

LA CITY, DWP HARBOR GENERATING STATION 800170 

LA CITY, DWP HAYNES GENERATING STATION 800074 

LA CITY, DWP SCATTERGOOD GENERATING STN 800075 

LA CITY, DWP VALLEY GENERATING STATION 800193 

LONG BEACH GENERATION, LLC 115314 

NEW- INDY ONTARIO, LLC 172005 

NRG CALIFORNIA SOUTH LP, ETIWANDA GEN ST 115315 

OWENS-BROCKWAY GLASS CONTAINER INC 7427 

OXY USA INC 169754 

PACIFIC CLAY PRODUCTS INC 17953 

PARAMOUNT PETR CORP 800183 

PASADENA CITY, DWP 800168 

PQ CORPORATION 11435 

PURENERGY OPERATING SERVICES, LLC 132191 

PURENERGY OPERATING SERVICES, LLC 132192 

QUEMETCO INC 8547 
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FACILITY PERMIT HOLDER AQMD ID NO. 

SAN DIEGO GAS & ELECTRIC 4242 

SNOW SUMMIT INC 43201 

SO CAL EDISON CO 4477 

SO CAL GAS CO 800128 

SO CAL GAS CO 800127 

SO CAL GAS CO 5973 

SO CAL GAS CO/PLAYA DEL REY STORAGE FACI 8582 

SOLVAY USA, INC. 114801 

SOUTHERN CALIFORNIA EDISON 160437 

TABC, INC 3968 

TAMCO 18931 

US GOVT, NAVY DEPT LB SHIPYARD 800153 

VERNON CITY, LIGHT & POWER DEPT 14502 

WALNUT CREEK ENERGY, LLC 146536 

WHEELABRATOR NORWALK ENERGY CO INC 51620 

WILDFLOWER ENERGY LP/INDIGO GEN., LLC 127299 
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RULE 2005. NEW SOURCE REVIEW FOR RECLAIM 
 

(a) Purpose 

 This rule sets forth pre-construction review requirements for new facilities subject 

to the requirements of the RECLAIM program, for modifications to RECLAIM 

facilities, and for facilities which increase their allocation to a level greater than 

their starting Allocation plus non-tradable credits.  The purpose of this rule is to 

ensure that the operation of such facilities does not interfere with progress in 

attainment of the National Ambient Air Quality Standards, and that future 

economic growth in the South Coast Air Basin is not unnecessarily restricted. 

(b) Requirements for New or Relocated RECLAIM Facilities 

 (1) The Executive Officer shall not approve the application for a Facility 

Permit to authorize construction or installation of a new or relocated 

facility unless the applicant demonstrates that: 

  (A) Best Available Control Technology will be applied to every 

emission source located at the facility; and 

  (B) the operation of any emission source located at the new or 

relocated facility will not  cause a violation nor make significantly 

worse an existing violation of the state or national ambient air 

quality standard at any receptor location in the District for NO2 as 

specified in Appendix A.  The applicant shall use the modeling 

procedures specified in Appendix A. 

 (2) The Executive Officer shall not approve the application for a Facility 

Permit authorizing operation of a new or relocated facility, unless the 

applicant demonstrates that: 

  (A) the facility holds sufficient RTCs, including any RTCs from the 

Adjustment Acount referenced in Rule 2002 (f)(4), to offset the 

total facility emissions for the first year of operation, at a 1-to-1 

ratio; and 
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  (B) the RTCs procured to comply with the requirements of 

subparagraph (b)(2)(A) were obtained pursuant to the requirements 

of subdivision (e), and 

  (C) the total facility emissions determined to comply with the 

requirements of subparagraph (b)(2)(A) shall also include ship 

emissions directly associated with activities at stationary sources 

subject to this rule as follows: 

   (i) all emissions from ships during the loading and unloading 

of cargo and while at berth where the cargo is loaded or 

unloaded; and 

   (ii) non-propulsion ship emissions within coastal waters under 

District jurisdiction. 

(c) Requirements for Existing RECLAIM Facilities, Modification to New RECLAIM 

Facilities, Facilities which Undergo a Change of Operator, or Facilities which 

Increase an Annual Allocation to a Level Greater Than the Facility's Starting 

Allocation Plus Non-tradable Credits. 

 
(1) The Executive Officer shall not approve an application for a Facility 

Permit Amendment to authorize the installation of a new source or 

modification of an existing source which results in an emission increase as 

defined in subdivision (d), unless the applicant demonstrates that: 

  (A) Best Available Control Technology will be applied to the source; 

and 

  (B) the operation of the source will not result in a significant increase 

in the air quality concentration for NO2 as specified in Appendix 

A.  The applicant shall use the modeling procedures specified in 

Appendix A. 

 (2) The Executive Officer shall not approve an application for a Facility 

Permit Amendment to authorize operation of the new or modified source 

which results in an emission increase as defined in subdivision (d), unless 

the applicant demonstrates that the facility holds sufficient RTCs to offset 

the annual emission increase for the first year of operation at a 1-to-1 

ratio. 
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 (3) The Executive Officer shall not approve an application for Change of 

Operator for a Facility Permit unless the applicant demonstrates that the 

facility holds sufficient RTCs for the compliance year in which the change 

of operator permit is issued.  Credits must be held in an amount equal to:  

  (A) The annual Allocation initially issued to the original Facility 

Permit holder for existing facility as defined in Rule 2000 for the 

same compliance year, in which the change of operator permit is 

issued, multiplied, where applicable, by the Tradable/Usable RTC 

Adjustment Factor for the same compliance year as listed in Rule 

2002(f)(1)(A); or 

  (B) The sum of annual RECLAIM pollutants from all the sources 

located at the facility.  The amount of annual RECLAIM 

pollutants for each source shall be calculated by the maximum 

hourly potential to emit, over an operating schedule of 24 hours 

per day and 365 days per year, or shall be based on a permit 

condition limiting the source’s emission. 

 (4) The Executive Officer shall not approve an application to increase an 

annual Allocation to a level greater than the facility's starting Allocation 

plus non-tradable credits, unless the applicant demonstrates that: 

  (A) each source which creates an emission increase as defined in 

subdivision (d) will: 

   (i) apply Best Available Control Technology; 

   (ii) not result in a significant increase in the air quality 

concentration for NO2 as specified in Appendix A; and 

  (B) the facility holds sufficient RTCs acquired pursuant to subdivision 

(e) to offset the annual increase in the facility's starting Allocation 

plus non-tradable credits at a 1-to-1 ratio for a minimum of one 

year. 

(d) Emission Increase 

 An increase in emissions occurs if a source's maximum hourly potential to emit 

immediately prior to the proposed modification is less than the source's post-

modification maximum hourly potential to emit.  The amount of emission 

increase will be determined by comparing pre-modification and post-modification 

emissions on an annual basis by using:  (1) an operating schedule of 24 hours per 

day, 365 days per year; or (2) a permit condition limiting mass emissions. 
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(e) Trading Zones Restrictions 

 Any increase in an annual Allocation to a level greater than the facility's starting 

plus non-tradable Allocations, and all emissions from a new or relocated facility 

must be fully offset by obtaining RTCs originated in one of the two trading zones 

as illustrated in the RECLAIM Trading Zones Map.  A facility in Zone 1 may 

only obtain RTCs from Zone 1.  A facility in Zone 2 may obtain RTCs from 

either Zone 1 or 2, or both. 

(f) Offsets 

The Facility Permit for a new or modified facility shall require compliance with 

this subdivision, if applicable. 

 
(1) Any facility which was required to provide offsets pursuant to paragraphs 

(b)(2), or subparagraph (c)(4)(B) or any new facility required to provide 

offsets pursuant to paragraph (c)(2) shall, at the commencement of each 

compliance year, hold RTCs in an amount equal to the amount of such 

required offsets.  The Facility Permit holder may reduce the amount of 

offsets required pursuant to this subdivision by accepting a permit 

condition limiting emissions which shall serve in lieu of the starting 

Allocation plus non-tradable credits for purposes of paragraph (c)(4).   

 
(2) Except for the Adjustment Account RTCs referenced in Rule 2002(f)(4), 

Unused unused RTCs acquired to comply with this subdivision or with 

paragraphs (b)(2), (c)(2), or subparagraph (c)(4)(B) may be sold only 

during the reconciliation period for the fourth quarter of the applicable 

compliance year. 
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(3) In lieu of compliance with paragraph (f)(2), the Facility Permit holder 

may accept a permit condition limiting quarterly emissions from the 

facility.  A facility with quarterly emission limits may sell, at any time 

after the end of that quarter and prior to the end of the reconciliation 

period for that compliance year, unused RTCs acquired pursuant to this 

subdivision, excluding the Adjustment Account RTCs referenced in Rule 

2002(f)(4), at the amount not to exceed the difference between the 

permitted emission limit for that quarter and the emissions during that 

quarter as reported to the District in the Quarterly Emission Certification.  

Any facility with quarterly certified emissions exceeding the quarterly 

emission limit for any quarter may sell RTCs, excluding the Adjustment 

Account RTCs referenced in Rule 2002(f)(4), only during the 

reconciliation period for the fourth quarter of the applicable compliance 

year.  If there are a total of three exceedances in any five consecutive 

compliance years, the facility shall permanently comply with paragraph 

(f)(2) in lieu of (f)(3).   
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(g) Additional Federal Requirements for Major Stationary Sources 

 The Executive Officer shall not approve the application for a Facility Permit or an 

Amendment to a Facility Permit for a new, relocated or modified major stationary 

source, as defined in the Clean Air Act, 42 U.S.C. Section 7511a(e), unless the 

applicant: 

 (1) certifies that all other major stationary sources in the state which are 

controlled by the applicant are in compliance or on a schedule for 

compliance with all applicable federal emission limitations or standards 

(42 U.S.C. Section 7503(a)(3)); and 

 (2) submits an analysis of alternative sites, sizes, production processes and 

environmental control techniques for the proposed source which 

demonstrates that the benefits of the proposed source significantly 

outweigh the environmental and social cost imposed as a result of its 

location, construction, or modification (42 U.S.C. Section 7503(a)(5)); 

 (3) Compliance Through California Environmental Quality Act 

  The requirements of paragraph (g)(2) may be met through compliance 

with the California Environmental Quality Act in the following manner. 

  (A) if the proposed project is exempt from California Environmental 

Quality Act analysis pursuant to a statutory or categorical 

exemption pursuant to Title 14, California Code of Regulations, 

Sections 15260 to 15329, paragraph (g)(2) shall not apply to that 

project; 

  (B) if the proposed project qualifies for a negative declaration pursuant 

to Title 14 California Code of Regulations, Section 15070, or a 

mitigated negative declaration as defined in Public Resources 

Code Section 21064.5, paragraph (g)(2) shall not apply to that 

project; or 

  (C) if the proposed project has been analyzed by an environmental 

impact report pursuant to Public Resources Code Section 21002.1 

and Title 14 California Code of Regulations, Section 15080 et seq., 

paragraph (g)(2) shall be deemed satisfied. 
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 (4) Protection of Visibility 

  (A) Conduct a modeling analysis for plume visibility in accordance 

with the procedures specified in Appendix B if the net emission 

increase from the new or modified source exceeds 40 tons/year of 

NOX; and the location of the source, relative to the closest 

boundary of a specified Federal Class I area, is within the distance 

specified in Table 4-1. 

 Table 4-1 
 

Federal Class I Area Distance  
(km) 

  
Agua Tibia 28 
  
Cucamonga 28 
  
Joshua Tree 29 
  
San Gabriel 29 
  
San Gorgonio 32 
  
San Jacinto 28 

 
 

  (B) In relation to a permit application subject to the modeling analysis 

required by subparagraph (g)(4)(A), the Executive Officer shall: 

   (i) deem a permit application complete only when the 

applicant has complied with the requisite modeling 

analysis for plume visibility pursuant to subparagraph 

(g)(4)(A); 

   (ii) notify and provide a copy of the complete permit 

application file to the applicable Federal Land 

Manager(s) within 30 calendar days after the application 

has been deemed complete and at least 60 days prior to 

final action on the permit application; 
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   (iii) consider written comments, relative to visibility impacts 

from the new or modified source, from the responsible 

Federal Land Manager(s), including any regional haze 

modeling performed by the Federal Land Manager(s), 

received within 30 days of the date of notification when 

determining the terms and conditions of the permit; 

   (iv) consider the Federal Land Manager(s) findings with 

respect to the geographic extent, intensity, duration, 

frequency and time of any identified visibility 

impairment of an affected Federal Class I area, including 

how these factors correlate with times of visitor use of 

the Federal Class I area, and the frequency and timing of 

natural conditions that reduce visibility; and, 

   (v) explain its decision or give notice as to where to obtain 

this explanation if the Executive Officer finds that the 

Federal Land Manager(s) analysis does not demonstrate 

that a new or modified source may have an adverse 

impact on visibility in an affected Federal Class I area. 

  (C) If a project has an adverse impact on visibility in an affected 

Federal Class I area, the Executive Officer may consider the cost 

of compliance, the time necessary for compliance, the energy and 

non-air quality environmental impacts of compliance, the useful 

life of the source, and all other relevant factors in determining 

whether to issue or deny the Permit to Construct or Permit to 

Operate. 

(h) Public Notice 

 The applicant shall provide public notice, if required, pursuant to Rule 212 - 

Standards for Approving Permits. 

(i) Rule 1401 

 All new or modified sources shall comply with the requirements of Rule 1401 - 

New Source Review of Carcinogenic Air Contaminants, if applicable. 

(j) Compliance with State and Federal New Source Review Requirements 

 The Executive Officer will report to the District Governing Board regarding the 

effectiveness of Rule 2005 in meeting the state and federal New Source Review 

requirements for the preceding year.  The Executive Officer may impose permit 
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conditions to monitor and ensure compliance with such requirements.  This 

report shall be incorporated in the Annual Program Audit Report prepared 

pursuant to Rule 2015(b)(1). 

(k) Exemptions 

 (1) Functionally identical source replacements are exempt from the 

requirements of subparagraph (c)(1)(B) of this rule. 

 (2) Physical modifications that consist of the installation of equipment where 

the modification will not increase the emissions rate of any RECLAIM 

pollutant, and will not cause an increase in emissions above the facility's 

current year Allocation, shall be exempt from the requirements of 

paragraph (c)(2). 

 (3) Increases in hours of operation or throughput for equipment or processes 

permitted prior to October 15, 1993 that the applicant demonstrates 

would not violate any permit conditions in effect on October 15, 1993 

which were imposed in order to limit emissions to implement New 

Source Review offset requirements, shall be exempt from the 

requirements of this rule. 

 (4) Increase to RECLAIM emission concentration limits or emission rates 

not associated with Best Available Control Technology permit conditions 

provided that the increase is not a result of any modification to equipment 

shall be exempt from the requirements of this rule. 

 (5) The requirements under subparagraphs (b)(1)(B) and (c)(1)(B), and 

clause (c)(4)(A)(ii) shall not apply to equipment used exclusively on a 

standby basis for non-utility electrical power generation or any other 

equipment used on a standby basis in case of emergency, provided the 

source does not operate more than 200 hours per year as evidenced by an 

engine-hour meter or equivalent method and is listed as emergency 

equipment in the Facility Permit. 
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APPENDIX A 
 

The following sets forth the procedure for complying with the air quality modeling 

requirements.  An applicant must either (1) provide an analysis approved by the 

Executive Officer or designee, or (2) show by using the Screening Analysis below, that a 

significant change (increase) in air quality concentration will not occur at any receptor 

location for which the state or national ambient air quality standard for NO2 is exceeded. 
 
Table A-1 of the screening analysis is subject to change by the Executive Officer, based 

on improved modeling data. 

 

SCREENING ANALYSIS 

Compare the emissions from the equipment you are applying for to those in Table A-1.  

If the emissions are less than the allowable emissions, no further analysis is required.  If 

the emissions are greater than the allowable emissions, a more detailed air quality 

modeling analysis is required. 
 

Table A-1 
Allowable Emissions 

for Noncombustion Sources and for 
Combustion Sources less than 40 Million BTUs per hour 

   
Heat Input Capacity NOx 
(million BTUs/hr) (lbs/hr) 

Noncombustion Source 0.068 

2 0.20 

5 0.31 

10 0.47 

20 0.86 

30 1.26 

40 1.31 
 
 

Table A-2 
Most Stringent Ambient Air Quality Standard and 

Allowable Change in Concentration 
For Each Air Contaminant/Averaging Time Combination 

      
    Most Stringent  Significant Change in 

Air  Averaging  Air Quality  Air Quality 
Contaminant  Time  Standard  Concentration 
       
Nitrogen  1-hour  25 pphm 500 ug/m

3
  1 pphm 20 ug/m

3
 

Dioxide  Annual  5.3 pphm 100 ug/m
3
  0.05 pphm 1 ug/m

3
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APPENDIX B 

MODELING ANALYSIS FOR VISIBILITY 
 

(a) The modeling analysis performed by the applicant shall consider: 

 (1) the net emission increase from the new or modified source; and 

 (2) the location of the source and its distance to the closest boundary of 

specified Federal Class I area(s). 

(b) Level 1 and 2 screening analysis for adverse plume impact pursuant to paragraph 

(g)(4) of this rule for modeling analysis of plume visibility shall consider the 

following applicable screening background visual ranges: 
  

Federal Class I Area Screening Background 

 Visual Range (km) 

Agua Tibia 171 

Cucamonga 171 

Joshua Tree 180 

San Gabriel 175 

San Gorgonio 192 

San Jacinto 171 

 

 For level 1 and 2 screening analysis, no adverse plume impact on visibility 

results when the total color contrast value (Delta-E) is 2.0 or less and the plume 

contrast value (C) is 0.05 or less.  If these values are exceeded, the Executive 

Officer shall require additional modeling.  For level 3 analysis the appropriate 

background visual range, in consultation with the Executive Officer, shall be 

used.  The Executive Officer may determine that there is no adverse visibility 

impact based on substantial evidence provided by the project applicant. 

(c) When more detailed modeling is required to determine the project’s visibility 

impact or when an air quality model specified in the Guidelines below is deemed 

inappropriate by the Executive Officer for a specific source-receptor application, 

the model may be modified or another model substituted with prior written 

approval by the Executive Officer, in consultation with the federal 

Environmental Protection Agency and the Federal Land Managers. 

(d) The modeling analysis for plume visibility required pursuant to paragraph (g)(4) 

of this rule shall comply with the most recent version of: 
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 (1) 
“Guideline on Air Quality Model (Revised)” (1986), supplement A 

(1987), supplement B (1993) and supplement C (1994), EPA-450/2-78-

027R, US EPA,  Office of Air Quality Planning and Standards Research 

Triangle Park, NC 27711; and 

 (2) “Workbook for Plume Visual Impact Screening and Analysis (Revised),”  

EPA-454-/R-92-023, US EPA, Office of Air Quality Planning and 

Standards, Research Triangle Park, NC 27711; 

 (3) “User’s Manual for the Plume Visibility Model (PLUVUE II) (Revised),”  

EPA-454/B-92-008, US EPA, Office of Air Quality Planning and 

Standards, Research Triangle Park, NC 27711 (for Level-3 Visibility 

Analysis) 
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ATTACHMENT C 

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 
 

A. QUALITY CONTROL PROGRAM 

Develop and implement a quality control program for the continuous emission 

monitoring systems and their components.  As a minimum, include in each quality 

control program a written plan that describes in detail complete, step-by-step 

procedures and operations for each of the following activities: 

1. Calibration Error Test Procedures 

Identify calibration error test procedures specific to the CEMS that may 

require variance from the procedures used during certification (for 

example, how the gases are to be injected, adjustments of flow rates and 

pressures, introduction of reference values, length of time for injection of 

calibration gases, steps for obtaining calibration error, determination of 

interferences, and when calibration adjustments should be made). 

2. Calibration and Linearity Adjustments 

Explain how each component of the CEMS shall be adjusted to provide 

correct responses to calibration gases, reference values, and/or indications 

of interference both initially and after repairs or corrective action.  Identify 

equations, conversion factors, assumed moisture content, and other factors 

affecting calibration of each CEMS. 

3. Preventative Maintenance 

Keep a written record of procedures, necessary to maintain the CEMS in 

proper operating condition and a schedule for those procedures. 

4. Audit Procedures 

Keep copies of written reports received from testing firms/laboratories of 

procedures and details specific to the installed CEMS that were to be used 

by the testing firms/laboratories for relative accuracy test audits, such as 

sampling and analysis methods.  The testing firms/laboratories shall have 

received approval from the District by going through the District's 

laboratory approval program. 

5. Record Keeping Procedures 

Keep a written record describing procedures that shall be used to 

implement the record keeping and reporting requirements. 
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Specific provisions of Section A-3 and A-5 above of the quality control 

programs shall constitute specific guidelines for facility personnel.  

However, facilities shall be required to take reasonable steps to monitor 

and assure implementation of such specific guidelines.  Such reasonable 

steps may include periodic audits, issuance of periodic reminders, 

implementing training classes, discipline of employees as necessary, and 

other appropriate measures.  Steps that a facility commits to take to 

monitor and assure implementation of the specific guidelines shall be set 

forth in the written plan and shall be the only elements of Section A-3 and 

A-5 that constitute enforceable requirements under the written plan, unless 

other program provisions are independently enforceable pursuant to other 

requirements of the SOx protocols or District or federal rules or 

regulations. 

B. FREQUENCY OF TESTING 

There are three situations which will result in an out-of-control period.  These 

include failure of a calibration error test, failure of a relative accuracy test audit, 

and failure of a BIAS test, and are detailed in this subdivision.  Data collected by a 

CEMS during an out-of-control period shall not be considered valid. 

The frequency at which each quality assurance test must be given is as follows: 

1. Periodic Assessments 

For each monitor or CEMS, perform the following assessments during 

each day in which the unit combusts any fuel or processes any material 

(hereafter referred to as a "unit operating day"), or for a monitor or a 

CEMS on a bypass stack/duct, during each day that emissions pass 

through the bypass stack or duct.  These requirements are effective as of 

the date when the monitor or CEMS completes certification testing. 

a. Calibration Error Testing Requirements for Pollutant 

Concentration Monitors, Fuel Gas Sulfur Content Monitors, and 

O2 Monitors 

Test, record, and compute the calibration error of each SO2 

pollutant concentration monitor, fuel gas sulfur content monitor, if 

applicable, and O2 monitor at least once on each unit operating 

day, or for monitors or monitoring systems on bypass stacks/ducts 

on each day that emissions pass through the bypass stack or duct.  

Conduct calibration error checks, to the extent practicable, 

approximately 24 hours apart.  Perform the daily calibration error 

test according to the procedure in  Chapter 2, Subdivision B, 

Paragraph 1, Subparagraph a, Clause ii of this Attachment. 
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For units with more than one span range, perform the daily 

calibration error test on each scale that has been used since the last 

calibration error test.  For example, if the emissions concentration 

or the fuel gas sulfur content has not exceeded the low-scale span 

range since the previous calendar day, the calibration error test may 

be performed on the low-scale only.  If, however, the emissions 

concentration or the fuel gas sulfur content has exceeded the low-

scale span range since the previous calibration error test, perform 

the calibration error test on both the low- and high-scales. 

i. Design Requirements for Calibration Error Testing of SOx 

Concentration Monitors, the Fuel Gas Sulfur Content 

Monitors, and O2 Monitors 

Design and equip each SOx concentration monitor, fuel gas 

sulfur content monitor, and O2 monitor with a calibration 

gas injection port that allows a check of the entire 

measurement system when calibration gases are introduced.  

For extractive and dilution type monitors, all monitoring 

components exposed to the sample gas, (for example, 

sample lines, filters, scrubbers, conditioners, and as much 

of the probe as practical) are included in the measurement 

system.  For in situ type monitors, the calibration must 

check against the injected gas for the performance of all 

electronic and optical components (for example, 

transmitter, receiver, analyzer). 

Design and equip each pollutant concentration monitor, 

fuel gas sulfur content and O2 monitor to allow daily 

determinations of calibration error (positive or negative) at 

the zero-level (0 to 20 percent of each span range) and 

high-level (80 to 100 percent of each span range) 

concentrations. 

ii. Calibration Error Test for SOx Concentration Monitors, 

Fuel Gas Sulfur Content Monitors, and O2 Monitors 

Measure the calibration error of each SO2 concentration 

analyzer, fuel gas sulfur analyzer, and O2 monitor once 

each day according to the following procedures: 

If any manual or automatic adjustments to the monitor 

settings are made, conduct the calibration error test in a way 

that the magnitude of the adjustments can be determined 

and recorded. 
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Perform calibration error tests at two concentrations: (1) 

zero-level and (2) high level.  Zero level is 0 to 20 percent 

of each span range, and high level is 80 to 100 percent of 

each span range.  All calibration gases used during 

certification tests and quality assurance and quality control 

activities shall be NIST/EPA approved standard reference 

materials (SRM), certified reference materials (CRM), or 

shall be certified according to “EPA Traceability Protocol 

for Assay and Certification of Gaseous Calibration 

Standards,” September 1997, EPA 600/R-97/121 or any 

subsequent version published by EPA. 

Introduce the calibration gas at the gas injection port as 

specified above.  Operate each monitor in its normal 

sampling mode.  For extractive and dilution type monitors, 

pass the audit gas through all filters, scrubbers, 

conditioners, and other monitor components used during 

normal sampling and through as much of the sampling 

probe as practical.  For in situ type monitors, perform 

calibration checking on all active electronic and optical 

components, including the transmitter, receiver, and 

analyzer.  Challenge the SOx concentration monitors, the 

fuel gas sulfur content monitors, and the O2 monitors once 

with each gas.  Record the monitor response from the data 

acquisition and handling system.  Use the following 

equation to determine the calibration error at each 

concentration once each day: 

 

CE = |R - A| 
S 

x 100 (Eq. C-1) 

 
Where: 

CE = Percentage calibration error based on the span 
range 

R = Reference value of zero- or high-level calibration 
gas introduced into the monitoring system. 

A = Actual monitoring system response to the 
calibration gas. 

S = Span range of the instrument 
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b. Calibration Error Testing Requirements for Stack Flow Monitors 

Test, compute, and record the calibration error of each stack flow 

monitor at least once within every 14 calendar day period during 

which at anytime emissions flow through the stack; or for monitors 

or monitoring systems on bypass stacks or ducts, at least once 

within every 14 calendar day period during which at anytime 

emissions flow through the bypass stack or duct.  Introduce a zero 

reference value to the transducer or transmitter. Record flow 

monitor output from the data acquisition and handling systems 

before and after any adjustments.  Calculate the calibration error 

using the following equation : 

 

CE = | R - A | x  100 (Eq. C-2) 
  S   

Where: 

CE = Percentage calibration error based on the span range 

R = Zero reference value introduced into the transducer or 
transmitter. 

A = Actual monitoring system response. 

S = Span range of the flow monitor. 
 

c. Interference Check for Stack Flow Monitors 

Perform the daily flow monitor interference checks specified in  

Chapter 2, Subdivision B, Paragraph 1, Subparagraph c of this 

Attachment at least once per operating day (when the unit(s) 

operate for any part of the day). 

Design Requirements for Flow Monitor Interference Checks 

Design and equip each flow monitor with a means to ensure that 

the moisture expected to occur at the monitoring location does not 

interfere with the proper functioning of the flow monitoring 

system.  Design and equip each flow monitor with a means to 

detect, on at least a daily basis, pluggage of each sample line and 

sensing port, and malfunction of each resistance temperature 

detector (RTD), transceiver, or equivalent. 

Design and equip each differential pressure flow monitor to 

provide (1) an automatic, periodic backpurging (simultaneously on 

both sides of the probe) or equivalent method of sufficient force 

and frequency to keep the probe and lines sufficiently free of 
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obstructions on at least a daily basis to prevent sensing 

interference, and (2) a means to detecting leaks in the system at 

least on a quarterly basis (a manual check is acceptable). 

Design and equip each thermal flow monitor with a means to 

ensure on at least a daily basis that the probe remains sufficiently 

clean to prevent velocity sensing interference. 

Design and equip each ultrasonic flow monitor with a means to 

ensure on at least a daily basis that the transceivers remain 

sufficiently clean (for example, backpurging the system) to prevent 

velocity sensing interference. 

d. Recalibration 

Adjust the calibration, at a minimum, whenever the calibration 

error exceeds the limits of the applicable performance specification 

for the SOx monitor, O2 monitor or stack flow monitor to meet 

such specifications.  Repeat the calibration error test procedure 

following the adjustment or repair to demonstrate that the 

corrective actions were effective.  Document the adjustments 

made.  

e. Out-of-Control Period – Calibration Test 

An out-of-control period occurs when the calibration error of an 

SO2 concentration monitor or a fuel gas sulfur content monitor 

exceeds 5.0 percent based upon the span range value, when the 

calibration error of an O2 monitor exceeds 1.0 percent O2, or when 

the calibration error of a flow monitor exceeds 6.0 percent based 

upon the span range value, which is twice the applicable 

specification.  The out-of-control period begins with the hour of 

completion of the failed calibration error test and ends with the 

hour of completion of following an effective recalibration.  

Whenever the failed calibration, corrective action, and effective 

recalibration occur within the same hour, the hour is not out-of-

control if 2 or more valid readings are obtained during that hour as 

required by Chapter 2, Subdivision B, Paragraph 5, 

Subparagraph a. 

An out-of-control period also occurs whenever interference of a 

flow monitor is identified.  The out-of-control period begins with 

the hour of the failed interference check and ends with the hour of 

completion of an interference check that is passed. 
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f. Data Recording 

Record and tabulate all calibration error test data according to the 

month, day, clock-hour, and magnitude in ppm, dscfh, and percent 

volume.  Program monitors that automatically adjust data  to the 

calibrated corrected calibration values (for example, 

microprocessor control) to record either: (1) the unadjusted 

concentration or flow rate measured in the calibration error test 

prior to resetting the calibration, or (2) the magnitude of any 

adjustment.  Record the following applicable flow monitor 

interference check data: (1) sample line/sensing port pluggage, and 

(2) malfunction of each RTD, transceiver, or equivalent. 

2. Semi-annual Assessments 

a. For each CEMS, perform the following assessments once semi-

annually thereafter, as specified below for the type of test.  These 

semi-annual assessments shall be completed within six months of 

the end of the calendar quarter in which the CEMS was last tested 

for certification purposes (initial and recertification) or within three 

months of the end of the calendar quarter in which the District sent 

notice of a provisional approval for a CEMS, whichever is later.  

Thereafter, the semi-annual tests shall be completed within six 

months of the end of the calendar quarter in which the CEMS was 

last tested. For CEMS on bypass stacks/ducts, the assessments 

shall be performed once every two successive operating quarters in 

which the bypass stacks/ducts were operated.  These tests shall be 

performed after the calendar quarter in which the CEMS was last 

tested as part of the CEMS certification, as specified below for the 

type of test. 

Relative accuracy tests may be performed on an annual basis rather 

than on a semi-annual basis if the relative accuracies during the 

previous audit for the SOx pollutant concentration monitor, flow 

monitoring system, and SOx emission rate measurement system 

areis 7.5 percent or less. 

b. For CEMS on any stack or duct through which no emissions have 

passed in two or more successive quarters, the semi-annual 

assessments must be performed within 14 unit operating days after 

emissions pass through the stack/duct. 

c. The due date for a semi-annual or annual assessment of a major 

source may be postponed to within 14 unit operating days from the 

first re-firing of the major source if the major source is physically 

incapable of being operated and all of the following are met: 
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i. All fuel feed lines to the major source are disconnected and 

either flanges or equivalent sealing devices are placed at 

both ends of the disconnected lines, and 

ii. The fuel meter(s) for the disconnected fuel feed lines are 

maintained and operated and associated fuel records 

showing no fuel flow are maintained on site.   

For any hour that fuel flow records are not available to verify no 

fuel flow, SOx emissions shall be calculated using the maximum 

valid hourly emissions from the last 30 days of operation.   

Prior to re-starting operation of the major source, the Facility 

Permit Holder shall:  (1) provide written notification to the District 

no later than 72 hours prior to starting up the source, (2) start the 

CEMS no later than 24 hours prior to the start-up of the major 

source, and (3) conduct and pass a Cylinder Gas Analysis (CGA) 

prior to the start-up of the major source.  The emissions data from 

the CEMS after the re-start of operations is considered valid only if 

the Facility Permit Holder passes the CGA test.  Otherwise, for a 

non-passing CGA, the CEMS data is considered invalid until the 

semi-annual or annual assessment is performed and passed.  As 

such, SOx emissions shall be calculated using the maximum valid 

hourly emissions from the last 30 days of operation commencing 

with the hour of start up and continuing through the hour prior to 

performing and passing the semi-annual or annual assessment.   

d. An electrical generating facility that either only operates under a 

California Independent System Operator (Cal ISO) contract or is 

owned and operated by a municipality may postpone the due date 

for a semi-annual or annual assessment of a major source to the 

next calendar quarter provided that the facility shows:   

i. The semi-annual or annual assessment was scheduled to be 

performed during the first 45 days of the calendar quarter in 

which the assessment was due; 

ii. The assessment was not completed due to lack of adequate 

operational time; and 

iii. A CGA was conducted and passed within the calendar 

quarter when the assessment was due.   

ea. Relative Accuracy Test Audit 

Perform relative accuracy test audits and bias tests semi-annually 

and no less than 3 months apart for each S02 pollutant 
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concentration monitor, fuel gas sulfur content monitor,  stack gas 

volumetric flow rate measurement systems, and the S02 mass 

emission rate measurement system in accordance with Chapter 2, 

Subdivision B, Paragraphs 10, 11, and 12, and 13 and Attachment 

B of the Protocol for Proposed Rule 2011.  The relative accuracy of 

the pollutant concentration monitor and the mass emission rate 

measurement system shall be less than or equal to 20.0 percent, 

and the relative accuracy of the stack gas volumetric flow rate 

measurement system shall be less than or equal to 15.0 percent.  

For monitors on bypass stacks/ducts, perform relative accuracy test 

audits once every two successive bypass operating quarters in 

accordance with Chapter 2, Subdivision B, Paragraphs 10, 11, and 

12, and 13 and Attachment B (bias test) of the Draft Protocol for 

Proposed Rule 2011. 

fb. Out-of-Control Period – Relative Accuracy Test Audit 

An out-of-control period occurs under any of the following 

conditions: (1) The relative accuracy of an SO2 pollutant 

concentration monitor, a fuel gas sulfur content monitor, or the S02 

emission rate measurement system exceeds 20.0 percent; (2) the 

relative accuracy of the flow rate monitor exceeds 15.0 percent; or 

(3) failure to conduct a relative accuracy test audit by the due date 

for a semi-annual assessment.  The out-of-control period begins 

with the  hour of completion of the failed relative accuracy test 

audit and ends with the hour of completion of a satisfactory 

relative accuracy test audit. 

gc. Out-of-Control Period – BIAS Test 

An out-of-control period occurs if all the following conditions are 

met:  

i. Failure of a bias test as specified in Attachment B of this 
Appendix; 

ii. The CEMS is biased low relative to the reference method 
(i.e. Bias Adjustment Factor (BAF), as determined in 
Attachment B of this Appendix, is greater than 1); and 

iii. The Facility Permit holder does not apply the BAF to the 
CEMS data. 

The out-of-control period begins with the hour of completion of 

the failed bias test audit and ends with the hour of completion of a 

satisfactory bias test. 
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hd. Alternative Relative Accuracy Test Audit  

i. The Facility Permit holder of a major source, that has received 

written approval from the Executive Officer as an 

intermittently operated source, may postpone the due date for a 

semi-annual assessment to the end of the next calendar quarter 

if the Facility Permit holder: 

I. operated the source no more than 240 cumulative 

operating hours and no more than 72 consecutive hours 

during the calendar quarter when a semi-annual 

assessment is due; and 

II. conducted a relative accuracy test audit on the CEMS 

serving the source during the previous four calendar 

quarters and meeting the accuracy criteria as set forth 

under Subparagraph B.2.ea.; and 

III. conducted an alterative relative accuracy test audit on 

the CEMS serving the source during the calendar 

quarter when a semi-annual assessment is due and 

meeting the criteria specified under Clause B.2.hd.iii. 

If any of the requirements under Subclauses B.2.hd.i.I, II and 

III is not met and the source did not have passing RATA during 

the calendar quarter when the semi-annual assessment is due, 

emissions from the source shall be determined pursuant to the 

Missing Data Procedures as specified under Rule 2011, 

Appendix A, Chapter 2, Subdivision E after the semi-annual 

assessment due date until the hour of completion of a 

satisfactory relative accuracy test audit. 

ii. The Facility Permit holder may submit a written request to 

designate a major source as an intermittently operated source 

provided the Facility Permit holder demonstrates that: 

I. During any calendar quarter within the previous two 

compliance years, the source was operated no more than 

240 cumulative operating hours and no more than 72 

consecutive hours ; or 

II. During any calendar quarter within the next two 

compliance years, the source will be operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours. 
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iii. An alternative relative accuracy shall consist of a Cylinder 

Gas Analysis (CGA) method as defined under 40 CFR, Part 

60, Appendix F, combined with a flow accuracy 

verification.  For sources equipped with stack flow 

monitors, the flow accuracy shall be verified by calibrating 

the transducers and transmitters installed on the stack flow 

monitors using procedures under Paragraph B.3 of this 

attachment.  For sources equipped with fuel flow meters 

and no stack flow monitors, the flow accuracy shall be 

verified by calibrating the fuel flow meters either in-line or 

offline in accordance with the procedures outlined in 

40CFR Part 75, Appendix D.  Passing flow accuracy 

verification results that were obtained within the past 4 

quarters may be used in lieu of performing a flow accuracy 

verification during the calendar quarter when a semi-annual 

assessment is due.  The calculated accuracy for the analyzer 

responses for NOx and O2 concentration shall be within 15 

percent or 1 ppm, whichever is greater, as determined by 

the CGA method as defined under 40 CFR, Part 60, 

Appendix F.  Successive alternative relative accuracy test 

audits shall be performed no less than 45 days apart. 

3. Calibration of Transducers and Transmitters on Stack Flow Monitors 

All transducers and transmitters installed on stack flow monitors must be 

calibrated every two operating calendar quarters, in which an operating 

calendar quarter is any calendar quarter during which at anytime emissions 

flow through the stack.  Calibration must be done in accordance with 

Executive Officer approved calibration procedures that employ materials 

and equipment that are NIST traceable.  

When a calibration produces for a transducer and transmitter a percentage 

accuracy of greater than  1%, the Facility Permit holder shall calibrate the 

transducer and transmitter every calendar operating quarter until a 

subsequent calibration which shows a percentage accuracy of less than  

1% is achieved.  An out-of-control period occurs when the percentage 

accuracy exceeds 2%.  If an out-of-control period occurs, the Facility 

Permit holder shall take corrective measures to obtain a percentage 

accuracy of less than 2% prior to performing the next RATA.  The out-

of-control period begins with the hour of completion of the failed 

calibration error test and ends with the hour of completion of following an 

effective recalibration.  Whenever the failed calibration, corrective action, 

and effective recalibration occur within the same hour, the hour is not out-

of-control if two or more valid data readings are obtained during that hour 

as required by Chapter 2, Subdivision B, Paragraph 5, Subparagraph a. 
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ATTACHMENT C 

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 

A. Quality Control Program 

Develop and implement a quality control program for the continuous emission 

monitoring systems and their components.  As a minimum, include in each quality 

control program a written plan that describes in detail complete, step-by-step 

procedures and operations for each of the following activities: 

1. Calibration Error Test Procedures 

Identify calibration error test procedures specific to the CEMS that may 

require variance from the procedures used during certification (for 

example, how the gases are to be injected, adjustments of flow rates and 

pressures, introduction of reference values, length of time for injection of 

calibration gases, steps for obtaining calibration error, determination of 

interferences, and when calibration adjustments should be made). 

2. Calibration and Linearity Adjustments 

Explain how each component of the CEMS will be adjusted to provide 

correct responses to calibration gases, reference values, and/or indications 

of interference both initially and after repairs or corrective action.  Identify 

equations, conversion factors, assumed moisture content, and other factors 

affecting calibration of each CEMS. 

3. Preventative Maintenance 

Keep a written record of procedures, necessary to maintain the CEMS in 

proper operating condition and a schedule for those procedures.   

4. Audit Procedures 

Keep copies of written reports received from testing firms/laboratories of 

procedures and details specific to the installed CEMS that were to be used 

by the testing firms/laboratories for relative accuracy test audits, such as 

sampling and analysis methods.  The testing firms/laboratories shall have 

received approval from the District by going through the District's 

laboratory approval program. 
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5. Record Keeping Procedures 

Keep a written record describing procedures that will be used to 

implement the record keeping and reporting requirements. 

Specific provisions of Section A-3 and A-5 above of the quality control programs 

shall constitute specific guidelines for facility personnel.  However facilities shall 

be required to take reasonable steps to monitor and assure implementation of such 

specific guidelines.  Such reasonable steps may include periodic audits, issuance 

of periodic reminders, implementing training classes, discipline of employees as 

necessary, and other appropriate measures.  Steps that a facility commits to take to 

monitor and assure implementation of the specific guidelines shall be set forth in 

the written plan and shall be the only elements of Section A-3 and A-5 that 

constitute enforceable requirements under the written plan, unless other program 

provisions are independently enforceable pursuant to other requirements of the 

NOx protocols or District or federal rules or regulations. 

B. FREQUENCY OF TESTING 

There are three situations which will result in an out-of-control period.  These 

include failure of a calibration error test, failure of a relative accuracy test audit, 

and failure of a BIAS test, and are detailed in this subdivision.  Data collected by a 

CEMS during an out-of-control period shall not be considered valid. 

The frequency at which each quality assurance test must be performed is as 

follows: 

1. Periodic Assessments 

For each monitor or CEMS, perform the following assessments on each 

day during which the unit combusts any fuel or processes any material 

(hereafter referred to as a "unit operating day"), or for a monitor or a 

CEMS on a bypass stack/duct, on each day during which emissions pass 

through the bypass stack or duct.  These requirements are effective as of 

the date when the monitor or CEMS completes certification testing. 

a. Calibration Error Testing Requirements for Pollutant 

Concentration Monitors and O2 Monitors 

Test, record, and compute the calibration error of each NOx 

pollutant concentration monitor and O2 monitor at least once on 

each unit operating day, or for monitors or monitoring systems on 

bypass stacks/ducts on each day that emissions pass through the 

bypass stack or duct.  Conduct calibration error checks, to the 

extent practicable, approximately 24 hours apart.  Perform the daily 

calibration error test according to the procedure in Paragraph 

B.1.a.ii. of this Attachment. 
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For units with more than one span range, perform the daily 

calibration error test on each scale that has been used since the last 

calibration error test.  For example, if the emissions concentration 

has not exceeded the low-scale span range since the previous 

calendar day, the calibration error test may be performed on the 

low-scale only.  If, however, the emissions concentration has 

exceeded the low-scale span range since the previous calibration 

error test, perform the calibration error test on both the low- and 

high-scales 

i. Design Requirements for Calibration Error Testing of NOx 

Concentration Monitors and O2 Monitors 

Design and equip each NOx concentration monitor and O2 

monitor with a calibration gas injection port that allows a 

check of the entire measurement system when calibration 

gases are introduced.  For extractive and dilution type 

monitors, all monitoring components exposed to the sample 

gas, (for example, sample lines, filters, scrubbers, 

conditioners, and as much of the probe as practical) are 

included in the measurement system.  For in situ type 

monitors, the calibration must check against the injected 

gas for the performance of all electronic and optical 

components (for example, transmitter, receiver, analyzer). 

Design and equip each pollutant concentration monitor and 

O2 monitor to allow daily determinations of calibration 

error (positive or negative) at the zero-level (0 to 20 percent 

of each span range) and high-level (80 to 100 percent of 

each span range) concentrations. 

ii. Calibration Error Test for NOx Concentration Monitors and 

O2 Monitors 

Measure the calibration error of each NOx concentration 

analyzer and O2 monitor once each day according to the 

following procedures: 

If any manual or automatic adjustments to the monitor 

settings are made, conduct the calibration error test in a way 

that the magnitude of the adjustments can be determined 

and recorded. 

Perform calibration error tests at two concentrations: (1) 

zero-level and (2) high level.  Zero level is 0 to 20 percent 

of each span range, and high level is 80 to 100 percent of 
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each span range.  All calibration gases used during 

certification tests and quality assurance and quality control 

activities shall be NIST/EPA approved standard reference 

materials (SRM), certified reference materials CRM), or 

shall be certified according to “EPA Traceability Protocol 

for Assay and Certification of Gaseous Calibration 

Standards,” September 1997, EPA 600/R-97/121 or any 

subsequent version published by EPA. 

Introduce the calibration gas at the gas injection port as 

specified above.  Operate each monitor in its normal 

sampling mode.  For extractive and dilution type monitors, 

pass the audit gas through all filters, scrubbers, 

conditioners, and other monitor components used during 

normal sampling and through as much of the sampling 

probe as practical.  For in situ type monitors, perform 

calibration checking all active electronic and optical 

components, including the transmitter, receiver, and 

analyzer.  Challenge the NOx concentration monitors and 

the O2 monitors once with each gas.  Record the monitor 

response from the data acquisition and handling system.  

Use the following equation to determine the calibration 

error at each concentration once each day: 

CE = |R-A| x  100 (Eq. C-1) 

  S   

 

Where: 

CE = The percentage calibration error based on the 

span range 

R = The reference value of zero- or high-level 

calibration gas introduced into the monitoring 

system. 

A = The actual monitoring system response to the 

calibration gas. 

S = The span range of the instrument 
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b. Calibration Error Testing Requirements for Stack Flow Monitors 

Test, compute, and record the calibration error of each stack flow 

monitor at least once within every 14 calendar day period during 

which at anytime emissions flow through the stack; or for monitors 

or monitoring systems on bypass stacks or ducts, at least once 

within every 14 calendar day period during which at anytime 

emissions flow through the bypass stack or duct.  Introduce a zero 

reference value to the transducer or transmitter. Record flow 

monitor output from the data acquisition and handling systems 

before and after any adjustments.  Calculate the calibration error 

using the following equation : 

CE = | R - A | x  100 (Eq. C-2) 
  S   

Where:   

CE = Percentage calibration error based on the span 
range 

R = Zero reference value introduced into the. 
transducer or transmitter. 

A = Actual monitoring system response. 

S = Span range of the flow monitor. 

c. Interference Check for Stack Flow Monitors 

Perform the daily flow monitor interference checks specified in 

Paragraph B.1.c.i. of this Attachment at least once per operating 

day (when the unit(s) operate for any part of the day). 

i. Design Requirements for Flow Monitor Interference 

Checks 

Design and equip each flow monitor with a means to ensure 

that the moisture expected to occur at the monitoring 

location does not interfere with the proper functioning of 

the flow monitoring system.  Design and equip each flow 

monitor with a means to detect, on at least a daily basis, 

pluggage of each sample line and sensing port, and 

malfunction of each resistance temperature detector (RTD), 

transceiver, or equivalent. 
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Design and equip each differential pressure flow monitor to 

provide (1) an automatic, periodic backpurging 

(simultaneously on both sides of the probe) or equivalent 

method of sufficient force and frequency to keep the probe 

and lines sufficiently free of obstructions on at least a daily 

basis to prevent sensing interference, and (2) a means to 

detecting leaks in the system at least on a quarterly basis (a 

manual check is acceptable). 

Design and equip each thermal flow monitor with a means 

to ensure on at least a daily basis that the probe remains 

sufficiently clean to prevent velocity sensing interference. 

Design and equip each ultrasonic flow monitor with a 

means to ensure on at least a daily basis that the 

transceivers remain sufficiently clean (for example, 

backpurging the system) to prevent velocity sensing 

interference. 

d. Recalibration 

Adjust the calibration, at a minimum, whenever the calibration 
error exceeds the limits of the applicable performance specification 
for the NOx monitor, O2 monitor or stack flow monitor to meet 
such specifications.  Repeat the calibration error test procedure 
following the adjustment or repair to demonstrate that the 
corrective actions were effective.  Document the adjustments 
made. 

e. Out-of-Control Period – Calibration Test 

An out-of-control period occurs when the calibration error  of an 

NOx concentration monitor exceeds 5.0 percent based upon the 

span range value, when the calibration error  of an O2 monitor 

exceeds 1.0 percent O2, or when the calibration error  of a flow 

monitor exceeds 6.0 percent based upon the span range value, 

which is twice the applicable specification.  The out-of-control 

period begins with the hour of completion of the failed calibration 

error  test and ends with the hour of completion following an 

effective recalibration.  Whenever the failed calibration, corrective 

action, and effective recalibration occur within the same hour, the 

hour is not out-of-control if 2 or more valid readings are obtained 

during that hour as required by Chapter 2, Subdivision B, 

Paragraph 5. 

An out-of-control period also occurs whenever interference of a 

flow monitor is identified.  The out-of-control period begins with 
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the hour of the failed interference check and ends with the hour of 

completion of an interference check that is passed. 

f. Data Recording 

Record and tabulate all calibration error test data according to the 

month, day, clock-hour, and magnitude in ppm, DSCFH, and 

percent volume.  Program monitors that automatically adjust data  

to the calibrated corrected calibration values (for example, 

microprocessor control) to record either: (1) the unadjusted 

concentration or flow rate measured in the calibration error test 

prior to resetting the calibration, or (2) the magnitude of any 

adjustment.  Record the following applicable flow monitor 

interference check data: (1) sample line/sensing port pluggage, and 

(2) malfunction of each RTD, transceiver, or equivalent. 

2. Semi-annual Assessments 

a. For each CEMS, perform the following assessments once semi-

annually thereafter, as specified below for the type of test.  These 

semi-annual assessments shall be completed within six months of 

the end of the calendar quarter in which the CEMS was last tested 

for certification purposes (initial and recertification) or within three 

months of the end of the calendar quarter in which the District sent 

notice of a provisional approval for a CEMS, whichever is later.  

Thereafter, the semi-annual tests shall be completed within six 

months of the end of the calendar quarter in which the CEMS was 

last tested.  For CEMS on bypass stacks/ducts, the assessments 

shall be performed once every two successive operating quarters in 

which the bypass stacks/ducts were operated.  These tests shall be 

performed after the calendar quarter in which the CEMS was last 

tested as part of the CEMS certification, as specified below for the 

type of test. 

Relative accuracy tests may be performed on an annual basis rather 

than on a semi-annual basis if the relative accuracies during the 

previous audit for the NOx pollutant concentration monitor, flow 

monitoring system, and NOx emission rate measurement system 

areis 7.5 percent or less. 

b. For CEMS on any stack or duct through which no emissions have 

passed in two or more successive quarters, the semi-annual 

assessments must be performed within 14 unit operating days after 

emissions pass through the stack/duct. 
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c. The due date for a semi-annual or annual assessment of a major 

source may be postponed to within 14 unit operating days from the 

first re-firing of the major source if the major source is physically 

incapable of being operated and all of the following are met: 

i. All fuel feed lines to the major source are disconnected and 

either flanges or equivalent sealing devices are placed at 

both ends of the disconnected lines, and 

ii. The fuel meter(s) for the disconnected fuel feed lines are 

maintained and operated and associated fuel records 

showing no fuel flow are maintained on site. 

For any hour that fuel flow records are not available to verify no 

fuel flow, NOx emissions shall be calculated using the maximum 

valid hourly emissions from the last 30 days of operation. 

Prior to re-starting operation of the major source, the Facility 

Permit Holder shall:  (1) provide written notification to the District 

no later than 72 hours prior to starting up the source, (2) start the 

CEMS no later than 24 hours prior to the start-up of the major 

source, and (3) conduct and pass a Cylinder Gas Analysis (CGA) 

prior to the start-up of the major source.  The emissions data from 

the CEMS after the re-start of operations is considered valid only if 

the Facility Permit Holder passes the CGA test.  Otherwise, for a 

non-passing CGA, the CEMS data is considered invalid until the 

semi-annual or annual assessment is performed and passed.  As 

such, NOx emissions shall be calculated using the maximum valid 

hourly emissions from the last 30 days of operation commencing 

with the hour of start up and continuing through the hour prior to 

performing and passing the semi-annual or annual assessment. 

d. An electrical generating facility that either only operates under a 

California Independent System Operator (Cal ISO) contract or is 

owned and operated by a municipality may postpone the due date 

for a semi-annual or annual assessment of a major source to the 

next calendar quarter provided that the facility shows: 

i. The semi-annual or annual assessment was scheduled to be 

performed during the first 45 days of the calendar quarter in 

which the assessment was due; 

ii. The assessment was not completed due to lack of adequate 

operational time; and 
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iii. A CGA was conducted and passed within the calendar 

quarter when the assessment was due. 

ea. Relative Accuracy Test Audit 

Perform relative accuracy test audits and bias tests semi-annually 

and no less than 3 months apart for each NOx pollutant 

concentration monitor, stack gas volumetric flow rate measurement 

systems, and the NOx mass emission rate measurement system in 

accordance with Chapter 2, Subdivision B, Paragraphs 10, Chapter 

2, Subdivision B, Paragraph 11, and Chapter 2, Subdivision B, 

Paragraph 12, and 18.  The relative accuracy of the pollutant 

concentration monitor and the mass emission rate measurement 

system shall be less than or equal to 20.0 percent, and the relative 

accuracy of the stack gas volumetric flow rate measurement system 

shall be less than or equal to 15.0 percent.  For monitors on bypass 

stacks/ducts, perform relative accuracy test audits once every two 

successive bypass operating quarters in accordance with Chapter 2, 

Subdivision B, Paragraphs 2.B.10, 2.B.11, and 2.B.12, and 18. 

fb. Out-of-Control Period – Relative Accuracy Test Audit 

An out-of-control period occurs under any of the following 

conditions: (1) The relative accuracy of an NOx pollutant 

concentration monitor or the NOx emission rate measurement 

system exceeds 20.0 percent; (2) the relative accuracy of the flow 

rate monitor exceeds 15.0 percent; or (3) failure to conduct a 

relative accuracy test audit by the due date for a semi-annual 

assessment.  The out-of-control period begins with the  hour of 

completion of the failed relative accuracy test audit and ends with 

the hour of completion of a satisfactory relative accuracy test audit. 

gc. Out-of-Control Period – BIAS Test 

An out-of-control period occurs if all the following conditions are 

met:  

i. Failure of a bias test as specified in Attachment B of this 

Appendix; 

ii. The CEMS is biased low relative to the reference method 

(i.e. Bias Adjustment Factor (BAF), as determined in 

Attachment B of this Appendix, is greater than 1); and 
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iii. The Facility Permit holder does not apply the BAF to the 

CEMS data. 

The out-of-control period begins with the hour of completion of 

the failed bias test audit and ends with the hour of completion of a 

satisfactory bias test. 

hd. Alternative Relative Accuracy Test Audit  

i. The Facility Permit holder of a major source, that has received 

written approval from the Executive Officer as an 

intermittently operated source, may postpone the due date for a 

semi-annual assessment to the end of the next calendar quarter 

if the Facility Permit holder: 

I. operated the source no more than 240 cumulative 

operating hours and no more than 72 consecutive hours 

during the calendar quarter when a semi-annual 

assessment is due; and 

II. conducted a relative accuracy test audit on the CEMS 

serving the source during the previous four calendar 

quarters and meeting the accuracy criteria as set forth 

under Subparagraph B.2.ea.; and 

III. conducted an alterative relative accuracy test audit on 

the CEMS serving the source during the calendar 

quarter when a semi-annual assessment is due and 

meeting the criteria specified under Clause B.2.hd.iii. 

If any of the requirements under Subclauses B.2.hd.i.I, II and 

III is not met and the source did not have passing RATA during 

the calendar quarter when the semi-annual assessment is due, 

emissions from the source shall be determined pursuant to the 

Missing Data Procedures as specified under Rule 2012, 

Appendix A, Chapter 2, Subdivision E after the semi-annual 

assessment due date until the hour of completion of a 

satisfactory relative accuracy test audit. 

ii. The Facility Permit holder may submit a written request to 

designate a major source as an intermittently operated source 

provided the Facility Permit holder demonstrates that: 

I. During any calendar quarter within the previous two 

compliance years, the source was operated no more than 
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240 cumulative operating hours and no more than 72 

consecutive hours; or 

II. During any calendar quarter within the next two 

compliance years, the source will be operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours. 

iii. An alternative relative accuracy shall consist of a Cylinder 

Gas Analysis (CGA) method as defined under 40 CFR, Part 

60, Appendix F, combined with a flow accuracy 

verification.  For sources equipped with stack flow 

monitors, the flow accuracy shall be verified by calibrating 

the transducers and transmitters installed on the stack flow 

monitors using procedures under Paragraph B.3 of this 

attachment.  For sources equipped with fuel flow meters 

and no stack flow monitors, the flow accuracy shall be 

verified by calibrating the fuel flow meters either in-line or 

offline in accordance with the procedures outlined in 

40CFR Part 75, Appendix D.  Passing flow accuracy 

verification results that were obtained within the past 4 

quarters may be used in lieu of performing a flow accuracy 

verification during the calendar quarter when a semi-annual 

assessment is due.  The calculated accuracy for the analyzer 

responses for NOx and O2 concentration shall be within 15 

percent or 1 ppm, whichever is greater, as determined by 

the CGA method as defined under 40 CFR, Part 60, 

Appendix F.  Successive alternative relative accuracy test 

audits shall be performed no less than 45 days apart. 

3. Calibration of Transducers and Transmitters on Stack Flow Monitors 

All transducers and transmitters installed on stack flow monitors must be 

calibrated every two operating calendar quarters, in which an operating 

calendar quarter is any calendar quarter during which at anytime emissions 

flow through the stack.  Calibration must be done in accordance with 

Executive Officer approved calibration procedures that employ materials 

and equipment that are NIST traceable.  

When a calibration produces for a transducer and transmitter a percentage 

accuracy of greater than  1%, the Facility Permit holder shall calibrate the 

transducer and transmitter every calendar operating quarter until a 

subsequent calibration which shows a percentage accuracy of less than  

1% is achieved.  An out-of-control period occurs when the percentage 
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accuracy exceeds 2%.  If an out-of-control period occurs, the Facility 

Permit holder shall take corrective measures to obtain a percentage 

accuracy of less than 2% prior to performing the next RATA.  The out-

of-control period begins with the hour of completion of the failed 

calibration error test and ends with the hour of completion of following an 

effective recalibration.  Whenever the failed calibration, corrective action, 

and effective recalibration occur within the same hour, the hour is not out-

of-control if two or more valid data readings are obtained during that hour 

as required by Chapter 2, Subdivision B, Paragraph 5, Subparagraph a.  
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Appendix E Construction and Operation Calculations Refinery Sector 

PROPOSED PROJECT:  GRAND TOTALS - OPERATION

 

4 refineries (Facilities 1, 5,6 & 8) - 5 LoTox with WGSs & 1 SCR 5 refineries (Facilities 4, 5, 6, 7, & 9) - 3 LoTox w/WGSs & 2 SCRs 1 refinery (Facility 2) - 1 Ultracat DGS or 1 LoTox w/WGS 8 refineries (Facilities 1, 3, 4, 5, 6, 7, 8, & 9) - SCRs

Usage Rates Usage Rates Usage Rates Usage Rates

31,093 kWh/day Electricity 40,543 kWh/day Electricity 11,621 kWh/day Electricity 78,389 kWh/day Electricity

468,767 gal/day Water 93,151 gal/day Water 40896.00 gal/day Water 58,307 lbs/day NH3 (aqueous 19%)

175,890 gal/day Wastewater 43,836 gal/day Wastewater 16992.00 gal/day Wastewater 23,672 sf plot space needed

1,028 Mmbtu/day Cooling Water 1 Mmbtu/day Cooling Water 36,576 scf/day Compressed Air 2,400 round trip miles/day truck miles driven

1,233 scf/day Compressed Air 1,479 scf/day Compressed Air 0.44 tons/day Solid Waste Disposal 24 trucks/day no. of trucks

3.64 tons/day Solid Waste Disposal 2.33 tons/day Solid Waste Disposal 3,068 lbs/day NH3 (aqueous 19%) 47,900 round trip miles/year truck miles driven

1.39 tons/day Soda Ash 2.47 tons/day NaOH (50%) 1.81 tons/day
Hydrated Lime 
Ca(OH)2 479 trucks/year no. of trucks

1397.00 lbs/day NH3 (aqueous 19%) 2,794 lbs/day NH3 (aqueous 19%) 3.37 tons/day NaOH (50%)

25,696 sf plot space needed 7,950 lbs/day oxygen 1,200 sf plot space needed

2,100 round trip miles/day truck miles driven 10,959 sf plot space needed 616 round trip miles/day truck miles driven

11 trucks/day no. of trucks 1,550 round trip miles/day truck miles driven 4 trucks/day no. of trucks

24,850 round trip miles/year truck miles driven 11 trucks/day no. of trucks 6,345 round trip miles/year truck miles driven

97 trucks/year no. of trucks 20776 round trip miles/year truck miles driven 86 trucks/year no. of trucks

137 trucks/year no. of trucks

Boilers/HeatersSRU/TGUs FCCU Coke Calciner
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 GRAND TOTALS (For Operation) Net

5 refineries (Facilities 1, 4, 5, 6, & 7) - SCRs Effect

Usage Rates Usage Rates  Notes

of 

Project

Percentage 

Change Significant?

6,524 kWh/day Electricity 168,170 kWh/day 168.17 MWh/day Electricity
Significance Threshold:  1% of supply 
(8362 MW - instantaneous electricity) 7.01

MW 
(instantaneous) 0.08% NO

Note 1:  Instantaneous Electricity Equation:  
166,389 kW-hr/day x 1 work day/24 hr x 1 
MW/1000 kW = 6.9 MW.   Note 2:  This calculation 
takes into account the electricity needed to make 
5.84 tons per day of NaOH to satisfy demand 
(13,235 kWh/day).

3,576 lbs/day NH3 (aqueous 19%) 602,814 gal/day 0.60 MMgal/day Water
Significance Threshold:  5,000,000 gal/day 
water 602,814 gal/day 12.06% NO *See Hydrology/Water Quality Analysis

0 sf plot space needed 236,718 gal/day 0.24 MMgal/day Wastewater
Significance Threshold:  25% increase 
above permitted wastewater limits 236,718 gal/day <25%* NO *See Hydrology/Water Quality Analysis

1,500 round trip miles/day truck miles driven 1,029 MMbtu/day Cooling Water
This data already included in energy 
calculations.

15 trucks/day no. of trucks 39,288 scf/day Compressed Air
This data already included in energy 
calculations.

4,000 round trip miles/year truck miles driven 6.41 tons/day Solid Waste Disposal

Solid Waste Disposal, Air Quality off-site 
transportation emissions, & Energy (fuel 
usage)

40 trucks/year no. of trucks 1.39 tons/day Soda Ash (Na2CO3)
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)   

5.84 tons/day NaOH (50% by weight)
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)  

69,142 lbs/day NH3 (aqueous 19%)
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)  

7,950 lbs/day Oxygen
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)  

1.81 tons/day Hydrated Lime Ca(OH)2
Air Quality:  off-site transportation 
emissions & Energy (fuel usage) Key:

95,127 sf Plot Space Needed
Air Quality:  grading/site-preparation 
construction emissions  

Cooling water already accounted for in both water 
demand and energy demand.

8,166
round trip 
miles/day Daily truck miles driven

Air Quality:  off-site transportation 
emissions & Energy (fuel usage)  

NaOH is 50% by weight, usually delivered by tanker 
truck in an aqueous solution due to high 
concentration

65 trucks/day Daily no. of trucks
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)

103,871
round trip 
miles/year Annual truck miles driven

Air Quality:  off-site transportation 
emissions & Energy (fuel usage) 1 MW = 1000 KW

839 trucks/year Annual no. of trucks
Air Quality:  off-site transportation 
emissions & Energy (fuel usage)

1 tcf (trillion cubic feet) = 1000 bcf (billion cubic 
feet) = 1,000,000 MMcf (million cubic feet)
1 metric ton = 2205 lbs

Gas Turbines
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Appendix E Construction and Operation Calculations Refinery Sector 

Phase III:  Operations - On-Road Vehicles and Fuel Use Phase III:  Operations - Criteria Pollutants From Electricity Generation

Phase III:  Operation

Peak Daily 

Round-trip 

Annual 

Round-trip 

Mileage 

Rate

2016 Mobile Source Emission Factors Phase III:  Operation

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year)

(miles/ 

gallon)
VOC 

(lb/mile)

CO 

(lb/mile)

NOx 

(lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Electricity Generation

VOC 

(lb/MWh)

CO 

(lb/MWh)

NOx 

(lb/MWh)

SOx 

(lb/MWh)

PM10 

(lb/MWh)

PM2.5 

(lb/MWh)

Offsite (Heavy-Heavy Duty Truck) 8,166 103,871 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722 Electricity Needed by 9 Refineries 168 0.02 0.08 0.09 0.00 0.06 0.06

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

VOC 

(lb/day)
CO (lb/day)

NOx 

(lb/day)
SOx (lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

Incremental Increase in Criteria 

Pollutant Emissions from 

Electricty Generation

VOC (lb/day)
CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

Heavy-Heavy Duty Trucks 11.86 53.12 138.04 0.33 6.93 5.69  Emissions from Electricity Needed 
by 9 Refineries

3.36 13.45 15.14 0.00 10.09 9.89

TOTAL 12 53 138 0 7 6 TOTAL 3 13 15 0 10 10

Significance Threshold 55 550 55 150 150 150  Example Calculation:  NOx: 0.09 lbs/MWh x 45.3 MWh = 4.08 lbs

Exceed Significance? NO NO YES NO NO NO

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr)
CO2e 

(lb/yr)

CO2e 

(MT*/year)

Heavy-Heavy Duty Trucks 437,108 6.98 437,255 198

TOTAL 437,108 7 437,255 198

Significance Threshold n/a n/a n/a 10,000

Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase in Fuel Usage 

From Operation (Truck Trips)

Equipment 

Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total 

Annual 

Miles 

Driven 

(miles/year

)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily 

Diesel Fuel 

Usage 

(gal/day)*

Total 

Annual 

Diesel Fuel 

Usage 

(gal/year)

Workers' Vehicles - Offsite 
Delivery/Haul

Heavy Duty 
Truck

8,166 103,871 4.89 1,670 21,241

TOTAL 1,670 21,241

Simple Cycle Turbine Emission Factors
Peak Daily 

Electricity 

Demand 

(MWh/day) 
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Appendix E Construction and Operation Calculations Refinery Sector 

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

1 Boilers/Heaters 14 SCRs 1 73 100 7,300 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 Boilers/Heaters 2 SCRs 1 9 100 900 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 Boilers/Heaters 6 SCRs 1 26 100 2,600 0 0 0 0 1 6 100 600 1 6 100 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Boilers/Heaters 12 SCRs 1 40 100 4,000 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 Boilers/Heaters 15 SCRs 1 103 100 10,300 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 Boilers/Heaters 9 SCRs 1 46 100 4,600 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Boilers/Heaters 9 SCRs 1 71 100 7,100 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 Boilers/Heaters 7 SCRs 1 29 100 2,900 0 0 0 0 1 9 100 900 1 9 100 900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BOILER/HEATER 

SUBTOTALS 8 397 800 39,700 0 0 0 0 8 41 800 4,100 8 41 800 4,100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BOILER/HEATER TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS
24 479 2,400 47,900

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

2 Coke Calciner
1 Ultracat DGS or 1 LoTox 
WGS 1 21 100 200 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 1 26 66 1,745 1 32 50 1,600 0 0 0 0

COKE CALCINER 

SUBTOTALS 1 21 100 200 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 1 26 66 1,745 1 32 50 1,600 0 0 0 0

COKE CALCINER TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

4 86 616 6,345

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

4 FCCU 1 LoTox with WGS 0 0 0 0 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 50 250     
5 FCCU 1 SCR 1 20 100 2,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 FCCU 1 SCR 1 10 100 1,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 FCCU 1 ozone generator for LoTox 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 44 50 2,176
9 FCCU 1 LoTox with WGS 0 0 0 0 1 28 400 11,200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 19 50 950 0 0 0 0

FCCU SUBTOTALS 2 30 200 3,000 2 35 800 14,000 2 2 200 200 2 2 200 200 0 0 0 0 0 0 0 0 2 24 100 1,200 1 44 50 2,176

FCCU TOTALS 
DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS
11 137 1,550 20,776

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

1 Gas Turbine 1 SCR for Gas Turbine 1 8 100 800 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 Gas Turbine 1 SCR for Gas Turbine 1 3 100 300 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Gas Turbine 3 SCR for Gas Turbine 1 12 100 1,200 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 Gas Turbine 1 SCR for Gas Turbine 1 2 100 200 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 Gas Turbine 1 SCR for Gas Turbine 1 5 100 500 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GAS TURBINE SUBTOTALS 
5 30 500 3,000 0 0 0 0 5 5 500 500 5 5 500 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GAS TURBINE TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS
15 40 1,500 4,000

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

1 SRU/TGU 1 LoTox with WGS 0 0 0 0 1 10 400 4,000 0 0 0 0 0 0 0 0 1 4 50 200 0 0 0 0 0 0 0 0     
5 SRU/TGU 2 LoTox with WGSs 0 0 0 0 1 26 400 10,400 0 0 0 0 0 0 0 0 1 10 50 500 0 0 0 0 0 0 0 0     
5 SRU/TGU 1 SCR 1 20 100 2,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 SRU/TGU 1 LoTox with WGSs 0 0 0 0 1 13 400 5,200 0 0 0 0 0 0 0 0 1 5 50 250 0 0 0 0 0 0 0 0     
8 SRU/TGU 1 LoTox with WGS 0 0 0 0 1 5 400 2,000 0 0 0 0 0 0 0 0 1 2 50 100 0 0 0 0 0 0 0 0 0 0 0 0

SRU/TGU SUBTOTALS 1 20 100 2,000 4 54 1,600 21,600 1 1 100 100 1 1 100 100 4 21 200 1,050 0 0 0 0 0 0 0 0 0 0 0 0

SRU/TGU TOTALS 
DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS
11 97 2,100 24,850

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

NH3 NH3 NH3 NH3
Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

GRAND SUBTOTALS 17 498 1,700 47,900 7 96 2,800 38,400 16 49 1,600 4,900 16 49 1,600 4,900 4 21 200 1,050 1 26 66 1,745 3 56 150 2,800 1 44 50 2,176

GRAND TOTALS 
DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS
65 839 8,166 103,871

DAILY TRIPS TOTALS 65

ANNUAL TRIPS TOTALS 839

DAILY MILES TOTALS 8,166

ANNUAL MILES TOTALS 103,871

Operational Truck Trips and Miles Driven

Operational Truck Trips and Miles Driven

Operational Truck Trips and Miles Driven

Operational Truck Trips and Miles Driven

Operational Truck Trips and Miles Driven
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Appendix E Construction and Operation Calculations Refinery Sector

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

1 SRU/TGU 1 LoTox with WGS 0 0 0 0 1 10 400 4,000 0 0 0 0 0 0 0 0 1 4 50 200 0 0 0 0 0 0 0 0     
1 Gas Turbine 1 SCR for Gas Turbine 1 8 100 800 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 Boilers/Heaters 14 SCRs 1 73 100 7,300 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 1 SUBTOTALS 2 81 200 8,100 1 10 400 4,000 2 6 200 600 2 6 200 600 1 4 50 200 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 1 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

8 107 1,050 13,500 5 215 2,761

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

2 Coke Calciner
1 Ultracat DGS or 1 LoTox 
WGS 1 21 100 200 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 1 26 66 1,745 1 32 50 1,600 0 0 0 0

FACILITY 2 SUBTOTALS 1 21 100 200 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 1 26 66 1,745 1 32 50 1,600 0 0 0 0

FACILITY 2 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

4 86 616 6,345 5 126 1,298

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

3 Boilers/Heaters 2 SCRs 1 9 100 900 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FACILITY 3 SUBTOTALS 1 9 100 900 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 3 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

3 11 300 1,100 5 61 225

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

4 FCCU 1 LoTox with WGS 0 0 0 0 1 7 400 2,800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 50 250     
4 Gas Turbine 1 SCR for Gas Turbine 1 3 100 300 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 Boilers/Heaters 6 SCRs 1 26 100 2,600 0 0 0 0 1 6 100 600 1 6 100 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 4 SUBTOTALS 2 29 200 2,900 1 7 400 2,800 2 7 200 700 2 7 200 700 0 0 0 0 0 0 0 0 1 5 50 250 0 0 0 0

FACILITY 4 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

8 55 1,050 7,350 5 215 1,503

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

5 FCCU 1 SCR 1 20 100 2,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 SRU/TGU 2 LoTox with WGSs 0 0 0 0 1 26 400 10,400 0 0 0 0 0 0 0 0 1 10 50 500 0 0 0 0 0 0 0 0     
5 SRU/TGU 1 SCR 1 20 100 2,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Gas Turbine 3 SCR for Gas Turbine 1 12 100 1,200 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Boilers/Heaters 12 SCRs 1 40 100 4,000 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 5 SUBTOTALS 4 92 400 9,200 1 26 400 10,400 4 8 400 800 4 8 400 800 1 10 50 500 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 5 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

14 144 1,650 21,700 5 337 4,438
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Appendix E Construction and Operation Calculations Refinery Sector

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

6 FCCU 1 SCR 1 10 100 1,000 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 SRU/TGU 1 LoTox with WGSs 0 0 0 0 1 13 400 5,200 0 0 0 0 0 0 0 0 1 5 50 250 0 0 0 0 0 0 0 0     
6 Gas Turbine 1 SCR for Gas Turbine 1 2 100 200 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 Boilers/Heaters 15 SCRs 1 103 100 10,300 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 6 SUBTOTALS 3 115 300 11,500 1 13 400 5,200 3 7 300 700 3 7 300 700 1 5 50 250 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 6 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

11 147 1,350 18,350 5 276 3,753

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

7 FCCU 1 ozone generator for LoTox 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 44 50 2,176
7 Gas Turbine 1 SCR for Gas Turbine 1 5 100 500 0 0 0 0 1 1 100 100 1 1 100 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 Boilers/Heaters 9 SCRs 1 46 100 4,600 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 7 SUBTOTALS 2 51 200 5,100 0 0 0 0 2 6 200 600 2 6 200 600 0 0 0 0 0 0 0 0 0 0 0 0 1 44 50 2,176

FACILITY 7 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

7 107 650 8,476 5 133 1,733

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

8 SRU/TGU 1 LoTox with WGS 0 0 0 0 1 5 400 2,000 0 0 0 0 0 0 0 0 1 2 50 100 0 0 0 0 0 0 0 0 0 0 0 0
8 Boilers/Heaters 9 SCRs 1 71 100 7,100 0 0 0 0 1 5 100 500 1 5 100 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 8 SUBTOTALS 1 71 100 7,100 1 5 400 2,000 1 5 100 500 1 5 100 500 1 2 50 100 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 8 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

5 88 750 10,200 5 153 2,086

Operational Truck Trips and Miles Driven
Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Facility
Equipment 

Category

Control Equipment 

Assumed to Be Installed
NH3 NH3 NH3 NH3

Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

9 FCCU 1 LoTox with WGS 0 0 0 0 1 28 400 11,200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 19 50 950 0 0 0 0
9 Boilers/Heaters 7 SCRs 1 29 100 2,900 0 0 0 0 1 9 100 900 1 9 100 900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FACILITY 9 SUBTOTALS 1 29 100 2,900 1 28 400 11,200 1 9 100 900 1 9 100 900 0 0 0 0 0 0 0 0 1 19 50 950 0 0 0 0

FACILITY 9 TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

5 94 750 16,850 5 153 3,446

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles Daily Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

Daily 

Trips

Annual 

Trips

Daily 

Miles

Annual 

Miles

NH3 NH3 NH3 NH3
Solid 

Waste

Solid 

Waste

Solid 

Waste

Solid 

Waste

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Fresh 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Spent 

Catalyst

Soda 

Ash

Soda 

Ash

Soda 

Ash

Soda 

Ash
Lime Lime Lime Lime NaOH NaOH NaOH NaOH Oxygen Oxygen Oxygen Oxygen

GRAND SUBTOTALS 17 498 1,700 47,900 7 96 2,800 38,400 16 49 1,600 4,900 16 49 1,600 4,900 4 21 200 1,050 1 26 66 1,745 3 56 150 2,800 1 44 50 2,176

GRAND TOTALS 

DAILY 

TRIPS 

TOTALS

ANNUAL 

TRIPS 

TOTALS

DAILY 

MILES 

TOTALS

ANNUAL 

MILES 

TOTALS

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Annual 

Diesel 

Fuel 

Usage 

(gal/year)

65 839 8,166 103,871 5 1,670 21,241
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Appendix E Construction and Operation Calculations Refinery Sector

PROPOSED PROJECT:  GHG GRAND TOTALS

Phase III: Operations - GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions Source CO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased use* 169.25 MWh/day Electricity GHGs 30,818 0 0 30,818

Facility 1 41.31 MWh/day Electricity GHGs 7521.50 0.00 0.00 7,522
Facility 2 11.62 MWh/day Electricity GHGs 2115.96 0.00 0.00 2,116
Facility 3 1.63 MWh/day Electricity GHGs 296.44 0.00 0.00 296
Facility 4 25.16 MWh/day Electricity GHGs 4581.72 0.00 0.00 4,582
Facility 5 24.73 MWh/day Electricity GHGs 4503.61 0.00 0.00 4,504
Facility 6 21.88 MWh/day Electricity GHGs 3983.72 0.00 0.00 3,984
Facility 7 8.17 MWh/day Electricity GHGs 1487.28 0.00 0.00 1,487
Facility 8 14.31 MWh/day Electricity GHGs 2605.14 0.00 0.00 2,605
Facility 9 20.45 MWh/day Electricity GHGs 3722.77 0.00 0.00 3,723

water - increased use
1

0.60 MMgal/day Water Conveyance GHGs 811.06 0.0047 0.0085 813

Facility 1 0.07 MMgal/day Water Conveyance GHGs 94.18 0.0005 0.0010 94
Facility 2 0.04 MMgal/day Water Conveyance GHGs 55.02 0.00 0.00 55
Facility 4 0.05 MMgal/day Water Conveyance GHGs 66.35 0.0004 0.0007 66
Facility 5 0.22 MMgal/day Water Conveyance GHGs 294.89 0.0017 0.0031 295
Facility 6 0.11 MMgal/day Water Conveyance GHGs 147.45 0.0009 0.0015 148
Facility 8 0.07 MMgal/day Water Conveyance GHGs 94.18 0.0005 0.0010 94
Facility 9 0.04 MMgal/day Water Conveyance GHGs 58.98 0.0003 0.0006 59

wastewater - increased generation
1

0.24 MMgal/day Wastewater Processing GHGs 318.49 0.0018 0.0033 319

Facility 1 0.01 MMgal/day Wastewater Processing GHGs 18.80 0.00 0.00 19
Facility 2 0.02 MMgal/day Wastewater Processing GHGs 22.86 0.00 0.00 23
Facility 4 0.02 MMgal/day Wastewater Processing GHGs 29.49 0.00 0.00 30
Facility 5 0.10 MMgal/day Wastewater Processing GHGs 132.70 0.00 0.00 133
Facility 6 0.05 MMgal/day Wastewater Processing GHGs 66.35 0.00 0.00 66
Facility 8 0.01 MMgal/day Wastewater Processing GHGs 18.80 0.00 0.00 19
Facility 9 0.02 MMgal/day Wastewater Processing GHGs 29.49 0.00 0.00 30

temporary construction activities
3

1372.90 MT/project Construction GHGs in CO2e  1,373

Facility 1 313  

Facility 2 82
Facility 3 31
Facility 4 97
Facility 5 363
Facility 6 181
Facility 7 85
Facility 8 85
Facility 9 136

operational truck trips 194.10 MT/project Operation GHGs in CO2e  194

Facility 1 26
Facility 2 12
Facility 3 2
Facility 4 14
Facility 5 37
Facility 6 35
Facility 7 16
Facility 8 19
Facility 9 32

TOTAL CO2e 33,517
Significance 

Threshold 10,000
Exceed 

Significance? YES
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Appendix E Construction and Operation Calculations Refinery Sector

Phase III: Operations - GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units GHG Emissions Source CO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased use* 169.25 MWh/day Electricity GHGs 30,818 0 0 30,818

Facility 1 41.31 MWh/day Electricity GHGs 7521.50 0.00 0.00 7521.50
Facility 2 11.62 MWh/day Electricity GHGs 2115.96 0.00 0.00 2115.96
Facility 3 1.63 MWh/day Electricity GHGs 296.44 0.00 0.00 296.44
Facility 4 25.16 MWh/day Electricity GHGs 4581.72 0.00 0.00 4581.72
Facility 5 24.73 MWh/day Electricity GHGs 4503.61 0.00 0.00 4503.61
Facility 6 21.88 MWh/day Electricity GHGs 3983.72 0.00 0.00 3983.72
Facility 7 8.17 MWh/day Electricity GHGs 1487.28 0.00 0.00 1487.28
Facility 8 14.31 MWh/day Electricity GHGs 2605.14 0.00 0.00 2605.14
Facility 9 20.45 MWh/day Electricity GHGs 3722.77 0.00 0.00 3722.77

water - increased use
2

0.60 MMgal/day Water Conveyance GHGs 325.23 0.0019 0.0034 326

Facility 1 0.070 MMgal/day Water Conveyance GHGs 8.90 0.0001 0.0001 9
Facility 2 0.041 MMgal/day Water Conveyance GHGs 55.024 0.000 0.001 55
Facility 4 0.049 MMgal/day Water Conveyance GHGs 66.35 0.00 0.00 66
Facility 5 0.219 MMgal/day Water Conveyance GHGs 27.86 0.0002 0.0003 28
Facility 6 0.110 MMgal/day Water Conveyance GHGs 13.93 0.00 0.00 14
Facility 8 0.070 MMgal/day Water Conveyance GHGs 94.18 0.00 0.00 94
Facility 9 0.044 MMgal/day Water Conveyance GHGs 58.98 0.0003 0.0006 59

wastewater - increased generation
2

0.24 MMgal/day Wastewater Processing GHGs 121.22 0.0007 0.0013 121

Facility 1 0.01 MMgal/day Wastewater Processing GHGs 1.78 0.0000 0.0000 2
Facility 2 0.02 MMgal/day Wastewater Processing GHGs 22.86 0.00 0.00 22.91
Facility 4 0.02 MMgal/day Wastewater Processing GHGs 29.49 0.00 0.00 29.55
Facility 5 0.10 MMgal/day Wastewater Processing GHGs 12.54 0.0001 0.0001 13
Facility 6 0.05 MMgal/day Wastewater Processing GHGs 6.27 0.00 0.00 6.28
Facility 8 0.01 MMgal/day Wastewater Processing GHGs 18.80 0.00 0.00 18.84
Facility 9 0.02 MMgal/day Wastewater Processing GHGs 29.49 0.0002 0.0003 30

temporary construction activities
3

1372.90 MT/project Construction GHGs in CO2e  1,373

Facility 1 313.30  

Facility 2 81.67
Facility 3 30.88
Facility 4 97.11
Facility 5 362.91
Facility 6 181.46
Facility 7 84.93
Facility 8 84.93
Facility 9 135.71

operational truck trips 194.10 MT/project Operation GHGs in CO2e  194
Facility 1 25.77
Facility 2 12.11
Facility 3 2.10
Facility 4 14.03
Facility 5 37.23
Facility 6 35.03
Facility 7 16.18
Facility 8 19.47
Facility 9 32.17

TOTAL CO2e 32,832

Significance 

Threshold 10,000
Exceed 

Significance? YES
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Appendix E Construction and Operation Calculations Refinery Sector

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Appendix E Construction and Operation Calculations Refinery Sector

Facility 1

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
SRU/TGU Subtotal for 1 LoTox with WGS 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Gas Turbine Subtotal for 1 SCR for Gas Turbine 4 21 21 0 1 1 1 1 376 72 48,840 9,332

Boilers/Heaters* Subtotal for 4 SCRs 16 83 84 0 6 6 5 5 1,503 287 195,360 37,326
Subtotal for 5 containment berms 236 118 118 59

TOTAL FOR FACILITY 1 56 338 209 0 274 156 137 78 2,356 697 316,573 145,165

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES YES YES YES

*For Facility 1, a total of 15 SCRs (14 for Boilers/Heaters and 1 for 1 Gas Turbine) could be installed, but peak construction is based on a 1/3rd overlap of 15 SCRs and corresponding containment berms at one time.
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Facility 2

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)

Coke Calciner
Subtotal for 1 Ultracat DGS or 1 

LoTOx WGS
36 233 104 0 30 30 12 12 478 339 72,373 98,508

TOTAL FOR FACILITY 2 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO NO NO NO NO

Facility 3

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
Boilers/Heaters* Subtotal for 2 SCRs 8 42 42 0 3 3 3 3 751 144 97,680 18,663

Subtotal for 2 containment berms 95 47 47 24
TOTAL FOR FACILITY 3 8 42 42 0 98 50 50 26 751 144 97,680 18,663

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO NO NO NO NO NO NO

*For Boilers/Heaters, Facility 3 could install 2 new SCRs so peak construction is based on construction of both units overlapping at one time.  
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles

Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles
Emissions from Construction Activities
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Facility 4

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
FCCU Subtotal for 1 LoTox with WGS 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Gas Turbine Subtotal for 1 SCR for Gas Turbine 4 21 21 0 1 1 1 1 376 72 48,840 9,332

Boilers/Heaters* Subtotal for 1 SCR 4 21 21 0 1 1 1 1 376 72 48,840 9,332
Subtotal for 2 containment berms 95 47 47 24

TOTAL FOR FACILITY 4 44 275 146 0 128 81 62 38 1,229 482 170,053 117,171

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO NO NO YES NO

*For Facility 4, a total of 7 SCRs (6 for Boilers/Heaters and 1 for 1 Gas Turbine) could be installed, but peak construction is based on a 1/3rd overlap of 7 SCRs and corresponding containment berms at one time.
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Facility 5

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
FCCU Subtotal for 1 SCR 10 66 41 0 3 3 2 2 789 371 205,237 96,568

SRU/TGU Subtotal for 1 LoTox with WGSs 36 233 104 0 30 30 12 12 478 339 72,373 98,508
SRU/TGU Subtotal for 1 SCR 10 66 41 0 3 2 2 2 789 371 205,237 96,568

Gas Turbine Subtotal for 2 SCR for Gas Turbine 8 42 42 0 3 3 3 3 751 144 97,680 18,663

Boilers/Heaters Subtotal for 2 SCRs 8 42 42 0 3 3 3 3 751 144 97,680 18,663
Subtotal for 6 containment berms 284 142 142 71

TOTAL FOR FACILITY 5 72 449 270 1 326 184 164 93 3,559 1,368 678,207 328,970

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES YES YES YES

*For Facility 5, a total of 17 SCRs (12 for Boilers/Heaters, 3 for Gas Turbines, 1 for the FCCU, and 1 for a SRU) could be installed, but peak construction is based on a 1/3rd overlap of 6 SCRs and corresponding
 containment berms at one time. 1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles
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Facility 6

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
FCCU Subtotal for 1 SCR 10 66 41 0 3 3 2 2 789 371 205,237 96,568

SRU/TGU Subtotal for 1 LoTox with WGSs 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Gas Turbine Subtotal for 1 SCR for Gas Turbine 4 21 21 0 1 1 1 1 376 72 48,840 9,332

Boilers/Heaters* Subtotal for 4 SCRs 16 83 84 0 6 6 5 5 1,503 287 195,360 37,326
Subtotal for 6 containment berms 284 142 142 71

TOTAL FOR FACILITY 6 66 404 250 1 324 183 163 92 3,145 1,069 521,810 241,733

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES YES YES YES

*For Facility 6, a total of 17 SCRs (15 for Boilers/Heaters, 1 for Gas Turbines, and 1 for the FCCU) could be installed, but peak construction is based on a 1/3rd overlap of 6 SCRs and 
corresponding containment berms at one time.  1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Facility 7

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)

FCCU
Subtotal for 1 ozone generator for 

LoTox
4 21 21 0 1 1 1 1 376 72 48,840 9,332

Gas Turbine Subtotal for 1 SCR for Gas Turbine 4 21 21 0 1 1 1 1 376 72 48,840 9,332

Boilers/Heaters* Subtotal for 2 SCRs 8 42 42 0 3 3 3 3 751 144 97,680 18,663
Subtotal for 3 containment berms 142 71 71 35

TOTAL FOR FACILITY 7 16 83 84 0 148 77 76 41 1,503 287 195,360 37,326

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO NO NO NO NO YES NO

*For Facility 7, a total of 10 SCRs (9 for Boilers/Heaters and 1 for a Gas Turbine) could be installed, but peak construction is based on a 1/3rd overlap of 10 SCRs and corresponding containment berms at one time.
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Facility 8

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
SRU/TGU Subtotal for 1 LoTox with WGS 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Boilers/Heaters* Subtotal for 3 SCRs 12 63 63 0 4 4 4 4 1,127 215 146,520 27,995
Subtotal for 3 containment berms 142 71 71 35

TOTAL FOR FACILITY 8 48 296 167 0 177 106 87 52 1,605 554 218,893 126,502

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES NO YES NO

*For Facility 8, a total of 9 SCRs forBoilers/Heaters could be installed, but peak construction is based on a 1/3rd overlap of 9 SCRs and corresponding containment berms at one time.
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles
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Facility 9

Equipment/Source 

Category
Construction Emissions Summary

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
FCCU Subtotal for 1 LoTox with WGS 36 233 104 0 30 30 12 12 478 339 72,373 98,508

Boilers/Heaters* Subtotal for 2 SCRs 8 42 42 0 3 3 3 3 751 144 97,680 18,663
Subtotal for 3 containment berms 142 71 71 35

TOTAL FOR FACILITY 9 44 275 146 0 175 104 86 50 1,229 482 170,053 117,171

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES NO YES NO

*For Facility 9, a total of 7 SCRs forBoilers/Heaters could be installed, but peak construction is based on a 1/3rd overlap of 7 SCRs and corresponding containment berms at one time.
1 new NH3 storage tank is assumed to be constructed for each SCR, which requires construction of containment one berm per storage tank.
Construction equipment emissions are already included, except fugitive dust/mitgation.

IF ALL CONSTRUCTION OCCURS 

DURING SAME YEAR

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
TOTAL FOR FACILITY 1 56 338 209 0.41 274 156 137 78 2,356 697 316,573 145,165
TOTAL FOR FACILITY 2 36 233 104 0.20 30 30 12 12 478 339 72,373 98,508
TOTAL FOR FACILITY 3 8 42 42 0.08 98 50 50 26 751 144 97,680 18,663
TOTAL FOR FACILITY 4 44 275 146 0.28 128 81 62 38 1,229 482 170,053 117,171
TOTAL FOR FACILITY 5 72 449 270 0.65 326 184 164 93 3,559 1,368 678,207 328,970
TOTAL FOR FACILITY 6 66 404 250 0.55 324 183 163 92 3,145 1,069 521,810 241,733
TOTAL FOR FACILITY 7 16 83 84 0.17 148 77 76 41 1,503 287 195,360 37,326
TOTAL FOR FACILITY 8 48 296 167 0.33 177 106 87 52 1,605 554 218,893 126,502
TOTAL FOR FACILITY 9 44 275 146 0.28 175 104 86 50 1,229 482 170,053 117,171

GRAND TOTAL 389 2,396 1,417 2.97 1,680 970 838 483 15,855 5,422 2,441,003 1,231,208

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? YES YES YES NO YES YES YES YES

IF ALL CONSTRUCTION OCCURS 

OVER A PERIOD OF 5 YEARS (e.g., 

2016 to 2020)

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
TOTAL FOR FACILITY 1 56 338 209 0.41 274 156 137 78 2,356 697 316,573 145,165
TOTAL FOR FACILITY 2 36 233 104 0.20 30 30 12 12 478 339 72,373 98,508
TOTAL FOR FACILITY 3 8 42 42 0.08 98 50 50 26 751 144 97,680 18,663
TOTAL FOR FACILITY 4 44 275 146 0.28 128 81 62 38 1,229 482 170,053 117,171
TOTAL FOR FACILITY 5 72 449 270 0.65 326 184 164 93 3,559 1,368 678,207 328,970
TOTAL FOR FACILITY 6 66 404 250 0.55 324 183 163 92 3,145 1,069 521,810 241,733
TOTAL FOR FACILITY 7 16 83 84 0.17 148 77 76 41 1,503 287 195,360 37,326
TOTAL FOR FACILITY 8 48 296 167 0.33 177 106 87 52 1,605 554 218,893 126,502
TOTAL FOR FACILITY 9 44 275 146 0.28 175 104 86 50 1,229 482 170,053 117,171

GRAND TOTAL OVER 5 YEARS 78 479 283 0.59 336 194 168 97 3,171 1,084 488,201 246,242

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? YES NO YES NO YES YES YES YES

Emissions from Construction Activities
Incremental Increase in Fuel Usage From Construction 

Equipment and Workers' Vehicles
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IF ALL CONSTRUCTION OCCURS 

OVER A PERIOD OF 7 YEARS (e.g., 

2016 to 2022)

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

Unmitigated 

(lb/day)

PM10 

Mitigated 

(lb/day)

PM2.5 

Unmitigated 

(lb/day)

PM2.5 

Mitigated 

(lb/day)

Total Diesel 

Fuel Usage 

(gal/day)

Total Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline Fuel 

Usage 

(gal/project)
TOTAL FOR FACILITY 1 56 338 209 0.41 274 156 137 78 2,356 697 316,573 145,165
TOTAL FOR FACILITY 2 36 233 104 0.20 30 30 12 12 478 339 72,373 98,508
TOTAL FOR FACILITY 3 8 42 42 0.08 98 50 50 26 751 144 97,680 18,663
TOTAL FOR FACILITY 4 44 275 146 0.28 128 81 62 38 1,229 482 170,053 117,171
TOTAL FOR FACILITY 5 72 449 270 0.65 326 184 164 93 3,559 1,368 678,207 328,970
TOTAL FOR FACILITY 6 66 404 250 0.55 324 183 163 92 3,145 1,069 521,810 241,733
TOTAL FOR FACILITY 7 16 83 84 0.17 148 77 76 41 1,503 287 195,360 37,326
TOTAL FOR FACILITY 8 48 296 167 0.33 177 106 87 52 1,605 554 218,893 126,502
TOTAL FOR FACILITY 9 44 275 146 0.28 175 104 86 50 1,229 482 170,053 117,171

GRAND TOTAL OVER 7 YEARS 56 342 202 0.42 240 139 120 69 2,265 775 348,715 175,887

Significant Threshold 75 550 100 150 150 150 55 55
Exceed Significance? NO NO YES NO YES NO YES YES
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Construction Water Use

Water Use from hydrotesting storage tank integrity (post-construction/pre-operation):

Refinery 

ID

plot space (sf) for 

all control equip

No. of 

NH3 

storage 

tanks 

needed

Capacity 

of Storage 

Tank (gal)

Plot space (sf) 

needed per 

storage tank

Plot space (sf) 

needed for all 

storage tanks

Total plot 

space (sf) for 

all control 

equipment & 

chemical 

storage

Total acreage 

disturbed from 

Construction 

(acre)

Number of Tanks 

Overlapping 

Construction per 

day (assumes 1/3rd 

of total number of 

tanks)

Amount of 

Water Needed 

to Hydrotest 

during 

Overlap 

(gal/day)

Amount of Water Needed 

to Hydrotest for Entire 

Project (gal/project)

1 6,417 15 11,000 400 6,000 12,417 0.29 5 55,000 165,000

2 1,200 1 11,000 400 400 1,600 0.04 1 11,000 11,000

3 352 2 11,000 400 800 1,152 0.03 1 11,000 22,000

4 2,463 6 11,000 400 2,400 4,863 0.11 2 22,000 66,000

5 21,418 17 11,000 400 6,800 28,218 0.65 6 66,000 187,000

6 14,165 17 11,000 400 6,800 20,965 0.48 6 66,000 187,000

7 3,840 10 11,000 400 4,000 7,840 0.18 3 33,000 110,000

8 7,409 9 11,000 400 3,600 11,009 0.25 3 33,000 99,000

9 4,263 7 11,000 400 2,800 7,063 0.16 2 22,000 77,000

84 Total 33,600 95,127 2.18 29 319,000 924,000

Water Use for Dust Suppresion (during construction):

Total Area 

Disturbed,

acre

Area Disturbed,

ft2

Depth of 

Water*,

ft

Water 

Use 

Area,

ft3

Water Use,

gal

Number of 

Waterings 

per day

Total Daily 

Water Use,

gal

2.18 95,127 0.005 476 3,558 3 10,674

*Assumes 1/16 inch depth of water applied per washing
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GRAND TOTALS (during Operation)

SRU/TGU System

LoTox with Wet Gas Scrubber

Utility/Infrastructure Daily Usage for 1 unit Daily Usage Daily Usage

Electricity 2,197,800 kWh 6021.37 kWh 41,307.37 Kwh 41.31 MWh Electricity
Water 25.55 MMgal 70000.00 gal 70,000.00 gal Water
Wastewater 5.1 MMgal 13972.60 gal 13,972.60 gal Wastewater
Cooling Water 204,940 MMbtu 561.48 MMbtu 561.48 MMbtu Cooling Water
Compressed Air 50 1000 scf 136.99 scf 136.99 scf Compressed Air
Solid Waste Disposal 250 tons 0.68 tons 0.68 tons Solid Waste Disposal
Soda Ash 95 tons 0.26 tons 0.26 tons Soda Ash (Na2CO3)
Plot Space needed 3953 sf 6,417 sf Plot Space needed
1 Truck Hauling Away Solid 
Waste1 4000

round trip 
miles 400.00

round trip 
miles 11767.00 lb 1532.16 gal 19% Aqueous NH3 

1 Truck Delivering Soda Ash2 200
round trip 
miles 50.00

round trip 
miles 400 Daily round trip miles 1 Truck Hauling Away Solid Waste1

No. of Trucks Hauling Away Solid 
Waste 10 trucks 1 truck 50 Daily round trip miles 1 Truck Delivering Soda Ash2

No. of Trucks Delivering Soda Ash 4 trucks 1 truck 1 daily trucks No. of Trucks Hauling Away Solid Waste
1 daily trucks No. of Trucks Delivering Soda Ash

100 Daily round trip miles 1 Truck Delivering Aqueous Ammonia3, 4

1 daily trucks No. of Trucks Delivering Aqueous Ammonia
100 Daily round trip miles 1 Truck Hauling Away Spent Catalyst

1 SCR for 1 boiler/heater 1 daily trucks No. of Truck Hauling Away Spent Catalyst
with one 11,000 gal Aqueous 

NH3 tank Daily Usage for 1 unit 100 Daily round trip miles 1 Truck Delivering Fresh Catalyst
Electricity 882,205 kWh 2417 kWh 1 daily trucks No. of Trucks Delivering Fresh Catalyst
Plot Space needed 176 sf
19% Aqueous NH3 usage at 95% 
control 278,495 lb 763 lb
19% Aqueous NH3 usage at 95% 
control 36,262 gal 99 gal 750.00 Daily round trip miles Total Daily Truck Miles
No. of Trucks Delivering Aqueous 
NH3 5 trucks 1 truck 5.00 Daily trucks Total No. of Trucks
1 Truck Delivering Aqueous 
NH33,4 500

round trip 
miles 100

round trip 
miles 13,500 Annual round trip miles Annual Truck Miles

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck 107 Annual trucks Annual Trucks
1 Truck hauling spent catalyst 
(once every five years) 100

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering fresh catalyst 
(once every five years) 100

round trip 
miles 100

round trip 
miles

14 SCRs for 14 boilers/heaters

14 SCRs for 14 boilers/heaters Daily Usage for 14 units

Electricity 12,350,870 kWh 33,838 kWh
Plot Space needed 2464 sf
19% Aqueous NH3 usage at 95% 
control 3,898,930 lb 10,682 lb
19% Aqueous NH3 usage at 95% 
control 507,673 gal 1,391 gal
No. of Trucks Delivering Aqueous 
NH3 73 trucks 1 truck

Trucks Delivering Aqueous NH33,4 7,300
round trip 
miles 100

round trip 
miles

No. of Trucks Hauling Spent 
Catalyst 5 trucks 1 truck
Trucks hauling spent catalyst 
(once every five years per SCR) 500

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering Fresh 
Catalyst 5 trucks 1 truck
1 Truck delivering fresh catalyst 
(once every five years per SCR) 500

round trip 
miles 100

round trip 
miles

*assume that not all 14 scr will be on same five year catalyst replacement schedule

Facility 1

Facility 1

Annual Usage for 1 unit

Facility 1

Annual Usage for 14 units

Annual Usage for 1 unit

PAReg XX 17 August 2015



Appendix E Construction and Operation Calculations Refinery Sector

Modify existing Gas Turbine 

SCR

with additional catalyst Daily Usage for 1 unit

Electricity 528,520 kWh 1448 kWh
Plot Space needed 0 sf
19% Aqueous NH3 usage at 95% 
control 396,025 lb 1,085 lb
19% Aqueous NH3 usage at 95% 
control 51,566 gal 141 gal
No. of Trucks Delivering Aqueous 
NH3 8 trucks 1 truck

1 Truck Delivering Aqueous NH3 800
round trip 
miles 100

round trip 
miles

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck
1 Truck hauling spent catalyst 
(once every five years) 100

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering fresh catalyst 
(once every five years) 100

round trip 
miles 100

round trip 
miles

1Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 10 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
250 tons/yr solid waste x 1 truck/25 tons = 10 trucks/year to haul extra solid waste away for recycling
This facility either sends its solid waste to a Class III landfill for disposal which is 80.64 miles (one-way) away or to a cement plant cement plant outside of the SCAQMD for recycling.
 A maximum of 200 miles, one-way to the California/Arizona border is assumed.

2Assumes delivery of soda ash arrives in a 25 ton capacity truck.  It will take an extra 4 trucks to deliver one year's worth of soda ash.
95 tons/yr soda ash x 1 truck/25 tons = 3.8 trucks/year to deliver soda ash

3, 4Assumes delivery of aqueous ammonia to fill one 2,000 gallon tank.  It will take an extra 4 trucks to deliver one year's worth of aqueous ammonia for 1 scr.
6,654 gal/yr NH3  x 1 tank/2,000 gal = 3.3 refills via truck/year to deliver aqueous ammonia

However, to fill 14 aqueous ammonia tanks, one delivery truck can hold up to 7,000 gallons. Thus, the annual number of deliveries to supply all 14 tanks would be 29 trucks.
201,206 gal/yr NH3  x 1 truck/7,000 gal = 28.7 trucks/year to deliver aqueous ammonia

Facility 1 can buy recycled water from California Water Service Company.

Facility 1 already accesses recycled water and will have increased future access to recycled water.

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Heavy-Heavy Duty Trucks 750 13,500 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty Trucks 1.09 4.88 12.68 0.03 0.64 0.52 3156.15 0.05 3,157
TOTAL 1 5 13 0 1 1 3,156 0 3,157

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty Trucks 56810.72 0.91 56,830 26
TOTAL 56,811 1 56,830 26

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Facility 1

Annual Usage for 1 unit
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Incremental Increase in Fuel 

Usage From Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage 

(gal/year)

Workers' Vehicles - Offsite 
Delivery/Haul Heavy Duty Truck 750 13,500 4.89 153 2,761

TOTAL 153 2,761

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions Source
CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased use 41.31 MWh/day Electricity GHGs 7521.50 0.0000 0.0000 7,522

water - increased use1 0.07 MMgal/day

Water 
Conveyance 
GHGs 94.18 0.0005 0.0010 94

wastewater - increased 
generation1 0.01 MMgal/day

Wastewater 
Processing 
GHGs 18.80 0.0001 0.0002 19

temporary construction activities3 313 MT/year
Construction 
GHGs in CO2e 313

operational truck trips 25.77 MT/year
Operation GHGs 
in CO2e 26

TOTAL CO2e 7,974

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased use 41.31 MWh/day Electricity GHGs 7521.50 0.0000 0.00 7,522

water - increased use2 0.07 MMgal/day

Water 
Conveyance 
GHGs 8.90 0.0001 0.0001 9

wastewater - increased 
generation2 0.01 MMgal/day

Wastewater 
Processing 
GHGs 1.78 0.0000 0.0000 2

temporary construction activities3 313.30 MT/year
Construction 
GHGs in CO2e 313

operational truck trips 25.77 MT/year
Operation GHGs 
in CO2e 26

TOTAL CO2e 7,871

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

PAReg XX 19 August 2015



Appendix E Construction and Operation Calculations Refinery Sector

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Appendix E Construction and Operation Calculations

Worksheet B-18

Facility H:  Coke Calciner

Refinery Sector

Facility 2 - Coke Calciner   

Coke Calciner  

UltraCat DGS   
Utility/Infrastructure Annual Usage Daily Usage Daily Usage

Electricity 4,241,535 kW 11620.64 kW 11.62 MW
Compressed Air 13,350 1000 scf 36,576 scf 25.40 scfm
Solid Waste Disposal 48.4 tons 0.13 tons
Aqueous Ammonia (NH3 19%) 1,120,000 lbs 3068.49 lbs 128 lb/hr
Aqueous Ammonia (NH3 19%) 145,833 gal 400 gal
Hydrated Lime Ca(OH)2 659 tons 1.81 tons
Plot Space Needed 371.25 sf
1 Truck Hauling Away Solid 

Waste
1 800

round trip 
miles 400.00

round trip 
miles

No. of Trucks Hauling Away Solid 

Waste 2 trucks 1 truck

1 Truck Delivering NH3 aq
2 200

round trip 
miles 100.00

round trip 
miles

No. of Trucks Delivering NH3aq 21 trucks 1 truck

1 Truck Delivering Hydrated Lime
2 1,745

round trip 
miles 66.20

round trip 
miles

No. of Trucks Delivering Hydrated 

Lime 26 trucks 1 truck

Total Truck Miles
2745 round trip 

miles 501
round trip 
miles

Total No. of Trucks 49 trucks 3 trucks

1Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 2 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
48.4 tons/yr solid waste x 1 truck/25 tons = 1.9 trucks/year to haul extra solid waste away for recycling
This facility sends its solid waste to a cement plant outside of the SCAQMD for recycling.  A maximum of 200 miles, one-way to the California/Arizona border is assumed.

Facility 2 - Coke Calciner

Belco wet gas scrubber  

Utility/Infrastructure Annual Usage Daily Usage Daily Usage

Electricity 3,679,200 kWh 17710.86 kWh 17.71 MWh

Note:  This 
calculation takes 
into account the 
electricity needed to 
make 3.37 tons per 
day of NaOH to 
satisfy demand 
(7,631 kWh/day).

Water 14.93 MMgal 40896.00 gal 0.04 Mmgal
Wastewater 6.2 MMgal 16992.00 gal 0.02 Mmgal
Solid Waste Disposal 160 tons 0.44 tons
NaOH (50%) 1,228 tons 3.37 tons 22 gal/hr 280.434 lb/hr
Plot Space Needed 1200 sf density = 12.747 lb/gal for NaOH at 50%
1 Truck Hauling Away Solid 

Waste
2 2800

round trip 
miles 400.00

round trip 
miles

1 Truck Delivering NaOH
3 1,600

round trip 
miles 50.00

round trip 
miles

No. of Trucks Hauling Away Solid 

Waste 7 trucks 1 truck
No. of Trucks Delivering NaOH 32 trucks 1 truck

Total Truck Miles 4400.00
round trip 
miles 450.00

round trip 
miles

Total No. of Trucks 39.00 trucks 2.00 trucks

2Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 7 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
160 tons/yr solid waste x 1 truck/25 tons = 6.4 trucks/year to haul extra solid waste away for recycling
This facility sends its solid waste to a cement plant outside of the SCAQMD for recycling.  A maximum of 200 miles, one-way to the California/Arizona border is assumed.

3Assumes that one 10,000 gallon capacity storage tank will be installed for NaOH storage.  It will take 32 trucks to deliver one year's worth of NaOH 50% solution, but the peak would be one truck per day.
1,228 tons/yr NaOH  x 2,000 lbs/ ton = 854,000 lbs/yr x 1 gal NaOH @ 50%/12.77 lbs = 192,326 gal/year x 1 truck/6,000 gallons = 32 trucks/year

GRAND TOTALS (during Operation)

Note: Since this facility has the option to choose between a WGS or DGS, the peak usage is chosen for the grand totals.
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Worksheet B-18

Facility H:  Coke Calciner

Refinery Sector

Daily Usage Daily Usage

11,620.64 Kwh 11.62 MWh Electricity
40,896.00 gal Water
16,992.00 gal Wastewater
36,576.00 scf Compressed Air

0.44 tons Solid Waste Disposal
3068.49 lb 399.54 gal 19% Aqueous NH3 

1.81 tons Hydrated Lime Ca(OH)2
3.37 tons NaOH

1,200 sf Plot Space needed
400 Daily round trip miles 1 Truck Hauling Away Solid Waste
66 Daily round trip miles 1 Truck Delivering Hydrated Lime
50 Daily round trip miles 1 Truck Delivering NaOH

100 Daily round trip miles 1 Truck Delivering Aqueous Ammonia
1 daily trucks No. of Trucks Hauling Away Solid Waste
1 daily trucks No. of Trucks Delivering Hydrated Lime
1 daily trucks No. of Trucks Delivering NaOH
1 daily trucks No. of Trucks Delivering Aqueous Ammonia

2800 Annual round trip miles Annual Distance of Trucks Hauling Away Solid Waste
1,745 Annual round trip miles Annual Distance of Delivering Hydrated Lime
1,600 Annual round trip miles Annual Distance of Delivering NaOH

200 Annual round trip miles Annual Distance of Delivering Aqueous Ammonia
7 Annual trucks No. of Trucks Hauling Away Solid Waste

26 Annual trucks No. of Trucks Delivering Hydrated Lime
32 Annual trucks No. of Trucks Delivering NaOH
21 Annual trucks No. of Trucks Delivering Aqueous Ammonia

616 Daily round trip miles Total Daily Truck Miles
4 Daily trucks Total No. of Trucks

6,345 Annual round trip miles Annual Truck Miles
86 Annual trucks Annual Trucks

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily Round-

trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)

CO 

(lb/mile)
NOx (lb/mile)

SOx 

(lb/mile)
PM10 (lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy Duty Truck) 616.20 6,345 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)
CH4 (lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty Trucks 0.89 4.01 10.42 0.02 0.52 0.43 2593.09 0.04 2,594
TOTAL 1 4 10 0 1 0 2,593 0 2,594

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty Trucks 26701.17 0.43 26,710 12
TOTAL 26,701 0 26,710 12

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)
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Worksheet B-18

Facility H:  Coke Calciner

Refinery Sector

Incremental Increase in Fuel 

Usage From Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total 

Peak 

Daily 

Diesel 

Fuel 

Usage 

(gal/day)

*

Total Annual 

Diesel Fuel 

Usage 

(gal/year)

Workers' Vehicles - Offsite 
Delivery/Haul Heavy Duty Truck 616 6,345 4.89 126 1,298

TOTAL 126 1,298

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)

N2O 

(MT/yr)
CH4 (MT/yr)

Total 

CO2e 

(MT/yr)

electricity - increased use 11.62 MWh/day Electricity GHGs 2115.96 0.0000 0.0000 2,116

water - increased use1 0.04 MMgal/day

Water 
Conveyance 
GHGs 55.02 0.0003 0.0006 55

wastewater - increased generation1 0.02 MMgal/day

Wastewater 
Processing 
GHGs 22.86 0.0001 0.0002 23

temporary construction activities3 82 MT/year
Construction 
GHGs in CO2e  82

operational truck trips 12.11 MT/year
Operation GHGs 
in CO2e  12

TOTAL CO2e 2,288

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)

N2O 

(MT/yr)
CH4 (MT/yr)

Total 

CO2e 

(MT/yr)

electricity - increased use 11.62 MWh/day Electricity GHGs 2115.96 0.00 0.00 2,116

water - increased use2 0.04 MMgal/day

Water 
Conveyance 
GHGs 55.02 0.00 0.00 55.13

wastewater - increased generation2 0.02 MMgal/day

Wastewater 
Processing 
GHGs 22.86 0.00 0.00 22.91

temporary construction activities3 81.67 MT/year
Construction 
GHGs in CO2e  82

operational truck trips 12.11 MT/year
Operation GHGs 
in CO2e  12

TOTAL CO2e 2,288

Note:  This facility does not have current access or future access to recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

3 GHGs from temporary construction activities are amortized over 30 years. 
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GRAND TOTALS (during Operation)

1 SCR for 1 boiler/heater
with one 11,000 gal Aqueous 

NH3 tank

Utility/Infrastructure Daily Usage for 1 unit Daily Usage Daily Usage

Electricity 297,110 kWh 814.00 kWh 1628.00 Kwh 1.63 MWh Electricity
Plot Space needed 176 sf  176.00 sf Plot Space needed
19% Aqueous NH3 usage at 95% 
control 234,695 lb 643.00 lb 1286.00 lb 167.45 gal 19% Aqueous NH3 usage at 95% control
19% Aqueous NH3 usage at 95% 
control 30,559 gal 83.72 gal 352.00 sf Plot Space Needed
No. of Trucks Delivering Aqueous 
NH3 5 trucks 1 truck 1.00 truck No. of Trucks Delivering Aqueous NH3

1 Truck Delivering Aqueous NH31,2 500
round trip 
miles 100.00

round trip 
miles 100.00 Daily round trip miles 1 Truck Delivering Aqueous NH31,2

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck 1.00 truck No. of Trucks Hauling Spent Catalyst 
1 Truck hauling spent catalyst 
(once every five years) 100

round trip 
miles 100.00

round trip 
miles 100.00 Daily round trip miles 1 Truck hauling spent catalyst (once every five years)

No. of Trucks Delivering Fresh 
Catalyst 1 trucks 1 truck 1.00 truck No. of Trucks Delivering Fresh Catalyst 
1 Truck delivering fresh catalyst 
(once every five years) 100

round trip 
miles 100.00

round trip 
miles 100.00 Daily round trip miles 1 Truck delivering fresh catalyst (once every five years)

2 SCR for 2 boilers/heaters 300.00 Daily round trip miles Total Daily Truck Miles
Utility/Infrastructure Daily Usage for 2 units 3.00 Daily trucks Total No. of Trucks
Electricity 594,220 kWh 1628.00 kWh 1,100 Annual round trip miles Annual Truck Miles

Plot Space needed 352 sf  11 Annual trucks Annual Trucks
19% Aqueous NH3 usage at 95% 
control 469,390 lb 1286.00 lb
19% Aqueous NH3 usage at 95% 
control 61,118 gal 167.45 gal
No. of Trucks Delivering Aqueous 
NH3 9 trucks 1 truck

1 Truck Delivering Aqueous NH31,2 900
round trip 
miles 100.00

round trip 
miles

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck
1 Truck hauling spent catalyst 
(once every five years) 100

round trip 
miles 100.00

round trip 
miles

No. of Trucks Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering fresh catalyst 
(once every five years) 100

round trip 
miles 100.00

round trip 
miles

Facility 3

Annual Usage for 1 unit

Facility 3

Annual Usage for 2 units
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Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Heavy-Heavy Duty Trucks 300 1,100 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty Trucks 0.44 1.95 5.07 0.01 0.25 0.21 1262.46 0.02 1,263
TOTAL 0 2 5 0 0 0 1,262 0 1,263

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in Offsite 

Combustion Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty Trucks 4629.02 0.07 4,631 2
TOTAL 4,629 0 4,631 2

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase in Fuel 

Usage From Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage 

(gal/year)

Workers' Vehicles - Offsite 
Delivery/Haul Heavy Duty Truck 300 1,100 4.89 61 225

TOTAL 61 225

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions Source
CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased use 1.63 MWh/day Electricity GHGs 296.44 0.0000 0.0000 296

temporary construction activities3 31 MT/year
Construction 
GHGs in CO2e 31

operational truck trips 2.10 MT/year
Operation GHGs 
in CO2e 2

TOTAL CO2e 329

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased use 1.63 MWh/day Electricity GHGs 296.44 0.0000 0.00 296

temporary construction activities3 30.88 MT/year
Construction 
GHGs in CO2e 31

operational truck trips 2.10 MT/year
Operation GHGs 
in CO2e 2

TOTAL CO2e 329

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.
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GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Worksheet B-26

Facility E

Refinery Sector

1 SCR for 1 boiler/heater GRAND TOTALS (during Operation)
with one 11,000 gal 

Aqueous NH3 tank

LoTox Wet Gas 

Scrubber

Utility/Infrastructure Daily Usage for 1 unit Utility/Infrastructure Daily Usage Daily Usage Daily Usage

Electricity 297,110 kWh 814.00 kWh Electricity 6,887,000 kWh 18868.49 kWh 25162.35 kWh Electricity 25.16 MWh
Plot Space needed 148 sf  Water 18 MMgal 49315.07 gal 49315.07 gal Water 0.05 Mmgal
19% Aqueous NH3 
usage at 95% control 234,695 lb 643.00 lb Wastewater 8 MMgal 21917.81 gal 21917.81 gal Wastewater 0.02 Mmgal
19% Aqueous NH3 
usage at 95% control 30,559 gal 83.72 gal Cooling Water 240 MMbtu 0.66 MMbtu 0.66 MMbtu Cooling Water
No. of Trucks 
Delivering Aqueous 
NH3 5 trucks 1 truck Compressed Air 280 1000 scf 767.12 scf 767.12 scf Compressed Air
1 Truck Delivering 
Aqueous NH31,2 500

round trip 
miles 100

round trip 
miles Solid Waste Disposal 160 tons 0.44 tons 0.44 tons Solid Waste Disposal

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck NaOH (50%) 164 tons 0.45 tons 0.45 tons NaOH (50%)
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles Plot Space Needed 1575 sf 4249.00 lb

19% Aqueous NH3 usage 
at 95% control 553.26 gal

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck

1 Truck Hauling Away 
Solid Waste3 2800

round trip 
miles 400

round trip 
miles 2463.00 sf Plot Space Needed

1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100.00

round trip 
miles

1 Truck Delivering 
NaOH4 250

round trip 
miles 50

round trip 
miles 400

Daily round trip 
miles

1 Truck Hauling Away 
Solid Waste

No. of Trucks Hauling 
Away Solid Waste 7 trucks 1 truck 50

Daily round trip 
miles 1 Truck Delivering NaOH

No. of Trucks 
Delivering NaOH 5 trucks 1 truck 1 daily trucks

No. of Trucks Hauling 
Away Solid Waste

1 daily trucks No. of Trucks Delivering NaOH
1 daily trucks No. of Trucks Delivering Aqueous NH3

100
Daily round trip 
miles 1 Truck Delivering Aqueous NH31,2

1 daily trucks No. of Trucks Hauling Spent Catalyst 

100
Daily round trip 
miles 1 Truck hauling spent catalyst (once every five years)

1 daily trucks No. of Trucks Delivering Fresh Catalyst 
6  SCR for 6 

boilers/heaters 100
Daily round trip 
miles 1 Truck delivering fresh catalyst (once every five years)

Utility/Infrastructure Daily Usage for 6 units

Electricity 1,782,660 kWh 4884.00 kWh
Plot Space needed 888 sf  
19% Aqueous NH3 
usage at 95% control 1,408,170 lb 3858.00 lb
19% Aqueous NH3 
usage at 95% control 183,355 gal 502.34 gal
No. of Trucks 
Delivering Aqueous 
NH3 26 trucks 1 truck 750

Daily round trip 
miles Total Daily Truck Miles

1 Truck Delivering 
Aqueous NH31,2 2,600

round trip 
miles 100.00

round trip 
miles 5 Daily trucks Total No. of Trucks

No. of Trucks Hauling 
Spent Catalyst 6 trucks 1 truck 7,350

Annual round 
trip miles Annual Truck Miles

1 Truck hauling spent 
catalyst (once every 
five years) 600

round trip 
miles 100.00

round trip 
miles 55 Annual trucks Annual Trucks

No. of Trucks 
Delivering Fresh 
Catalyst 6 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 600

round trip 
miles 100.00

round trip 
miles

   

   

FCCU

Facility 4 Facility 4

Facility 4

Annual Usage for 6 units

Annual Usage for 1 unit Annual Usage
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Worksheet B-26

Facility E

Refinery Sector

Modify 1 existing 

Gas Turbine SCR
with additional 

catalyst Daily Usage for 1 unit

Electricity 142,715 kWh 391 kWh
Plot Space needed 0 sf
19% Aqueous NH3 
usage at 95% control 142,715 lb 391 lb
19% Aqueous NH3 
usage at 95% control 18,583 gal 51 gal
No. of Trucks 
Delivering Aqueous 
NH3 3 trucks 1 truck
1 Truck Delivering 
Aqueous NH3 300

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100

round trip 
miles

1,2 Assumes delivery of aqueous ammonia to fill one tank.  It will take an extra 5 trucks to deliver one year's worth of aqueous ammonia for one tank
To fill 6 aqueous ammonia tanks, one delivery truck can hold up to 7,000 gallons. Thus, the annual number of deliveries to supply all 6 tanks would be 26 trucks.

183,355 gal/yr NH3  x 1 truck/7,000 gal = 26.2 trucks/year to deliver aqueous ammonia

3Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 7 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
160 tons/yr solid waste x 1 truck/25 tons = 6.4 trucks/year to haul extra solid waste away for recycling
This facility either sends its solid waste to a cement plant cement plant outside of the SCAQMD for recycling.
 A maximum of 200 miles, one-way to the California/Arizona border is assumed.

4Assumes that one 10,000 gallon capacity storage tank will be installed for NaOH storage.  It will take 5 trucks to deliver one year's worth of NaOH 50% solution, but the peak would be one truck per day.
164 tons/yr NaOH  x 2,000 lbs/ ton = 328,000 lbs/yr x 1 gal NaOH @ 50%/12.77 lbs = 25,685 gal/year x 1 truck/6,000 gallons = 4.28 trucks/year

Facility 4

Annual Usage for 1 unit
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Worksheet B-26

Facility E

Refinery Sector

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment 

Type

Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy 
Duty Truck) 750 7,350 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty 
Trucks 1.09 4.88 12.68 0.03 0.64 0.52 3156.15 0.05 3,157

TOTAL 1 5 13 0 1 1 3,156 0 3,157

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty 
Trucks 30930.28 0.49 30,941 14

TOTAL 30,930 0 30,941 14

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase 

in Fuel Usage From 

Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage 

(gal/year)

Workers' Vehicles - 
Offsite Delivery/Haul Heavy Duty Truck 750 7,350 4.89 153 1,503

TOTAL 153 1,503

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)
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Worksheet B-26

Facility E

Refinery Sector

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased 
use 25.16 MWh/day Electricity GHGs 4581.72 0.0000 0.0000 4,582

water - increased use1 0.05 MMgal/day

Water 
Conveyance 
GHGs 66.35 0.0004 0.0007 66

wastewater - increased 
generation1 0.02 MMgal/day

Wastewater 
Processing 
GHGs 29.49 0.0002 0.0003 30

temporary construction 
activities3 97 MT/year

Construction 
GHGs in CO2e  97

operational truck trips 14.03 MT/year
Operation GHGs 
in CO2e  14

TOTAL CO2e 4,789

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased 
use 25.16 MWh/day Electricity GHGs 4581.72 0.0000 0.00 4,582

water - increased use2 0.05 MMgal/day

Water 
Conveyance 
GHGs 66.35 0.00 0.00 66.48

wastewater - increased 
generation2 0.02 MMgal/day

Wastewater 
Processing 
GHGs 29.49 0.00 0.00 29.55

temporary construction 
activities3 97.11 MT/year

Construction 
GHGs in CO2e  97

operational truck trips 14.03 MT/year
Operation GHGs 
in CO2e  14

TOTAL CO2e 4,789

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

3 GHGs from temporary construction activities are amortized over 30 years. 
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Refinery Sector

Note:  This calculation takes into 
account the electricity needed to make 
0.45 ton per day of NaOH to satisfy 
demand (1,019 kWh/day).
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Worksheet B-22

Facility A

Refinery Sector

1 SCR for 1 FCCU with one 

11,000 aqueous NH3 

storage tank + 1 SCR for 

2 LoTox with Wet 

Gas Scrubber

Utility/Infrastructure
Daily Usage for 1 

unit Utility/Infrastructure
Daily Usage 
for 2 units

Electricity 1,300,130 kWh 3562.00 kWh Electricity 4,894,800 kWh 13410.41 kWh
Plot Space needed 4950 sf  Water 80 MMgal 219178.08 gal
19% Aqueous NH3 usage at 
95% control 1,019,810 lb 2794.00 lb Wastewater 36 MMgal 98630.14 gal
19% Aqueous NH3 usage at 
95% control 132,788 gal 363.80 gal Cooling Water 1100 MMbtu 3.01 MMbtu
No. of Trucks Delivering 
Aqueous NH3 20 trucks 1 truck Compressed Air 200 1000 scf 547.95 scf
1 Truck Delivering Aqueous 
NH31,2 2,000

round trip 
miles 100

round trip 
miles Solid Waste Disposal 640 tons 1.75 tons

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck Soda Ash 246 tons 0.67 tons
1 Truck hauling spent 
catalyst (once every five 
years) 100

round trip 
miles 100

round trip 
miles Plot Space Needed 11860 sf

No. of Trucks Delivering 
Fresh Catalyst 1 trucks 1 truck

1 Truck Hauling Away 
Solid Waste3 10400

round trip 
miles 400.00

round trip 
miles

1 Truck delivering fresh 
catalyst (once every five 
years) 100

round trip 
miles 100.00

round trip 
miles

1 Truck Delivering 
Soda Ash4 500

round trip 
miles 50.00

round trip 
miles

No. of Trucks Hauling 
Away Solid Waste 26 trucks 1 truck
No. of Trucks 
Delivering Soda Ash 10 trucks 1 truck

1 SCR for 1 boiler/heater

with one 11,000 gal 

Aqueous NH3 tank

Utility/Infrastructure Daily Usage for 1 unit Daily Usage for 12 units

Electricity 164,615 kWh 451 kWh 1,975,380 kWh 5,412 kWh

Plot Space needed 384 sf  4,608 sf  

19% Aqueous NH3 usage at 
95% control 181,040 lb 496 lb 2,172,480 lb 5,952 lb

19% Aqueous NH3 usage at 
95% control 23,573 gal 64.58 gal 282,875 gal 775 gal

No. of Trucks Delivering 
Aqueous NH3 3 trucks 1 truck 40 trucks 1 truck

1 Truck Delivering Aqueous 
NH31,2 300

round trip 
miles 100

round trip 
miles 4,000

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck hauling spent 
catalyst (once every five 
years) 100

round trip 
miles 100

round trip 
miles 500

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering 
Fresh Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck delivering fresh 
catalyst (once every five 
years) 100

round trip 
miles 100.00

round trip 
miles 500

round trip 
miles 100.00

round trip 
miles

Facility 5

Facility 5

Annual Usage for 1 unit

Facility 5

Annual Usage for 12 units

SRU/TGU

Annual Usage for 2 
unitsAnnual Usage for 1 unit

FCCU + 1 SRU/TGU

Facility 5
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Facility A

Refinery Sector

Daily Usage Daily Usage
24733.41 kWh Electricity 24.73341096 MWh

219178.08 gal Water 0.219178082 Mmgal

98630.14 gal Wastewater 0.098630137 Mmgal  

3.01 MMbtu Cooling Water

547.95 scf Compressed Air

1.75 tons Solid Waste Disposal

0.67 tons Soda Ash

21,418 sf Plot Space Needed

10,546 lb
19% Aqueous NH3 
usage at 95% control 1373.18 gal

400
Daily round trip 
miles

1 Truck Hauling Away 
Solid Waste

50
Daily round trip 
miles

1 Truck Delivering Soda 
Ash

1 daily trucks
No. of Trucks Hauling 
Away Solid Waste

1 daily trucks No. of Trucks Delivering Soda Ash
3 daily trucks No. of Trucks Delivering Aqueous NH3

300
Daily round trip 
miles 1 Truck Delivering Aqueous NH31,2

3 daily trucks No. of Trucks Hauling Spent Catalyst 

300
Daily round trip 
miles 1 Truck hauling spent catalyst (once every five years)

3 daily trucks No. of Trucks Delivering Fresh Catalyst 

300
Daily round trip 
miles 1 Truck delivering fresh catalyst (once every five years)

 

   

1350 Daily round trip 
miles Total Daily Truck Miles

11
Daily trucks Total No. of Trucks

19,500
Annual round trip 
miles Annual Truck Miles

122
Annual trucks Annual Trucks

Grand Totals
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Worksheet B-22

Facility A

Refinery Sector

Modify 1 existing Gas 

Turbine SCR

with additional catalyst Daily Usage for 1 unit Daily Usage for 3 units

Electricity 285,795 kWh 783 kWh 857,385 kWh 2349 kWh

Plot Space needed 0 sf 0 sf

19% Aqueous NH3 usage at 
95% control 219,000 lb 600 lb 657000 lb 1,800 lb

19% Aqueous NH3 usage at 
95% control 28,516 gal 78 gal 85,547 gal 234 gal

No. of Trucks Delivering 
Aqueous NH3 4 trucks 1 truck 12 trucks 1 truck

1 Truck Delivering Aqueous 
NH3 400

round trip 
miles 100

round trip 
miles 1,200

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling Spent 
Catalyst 1 trucks 1 truck 1 trucks 1 truck
1 Truck hauling spent 
catalyst (once every five 
years) 100

round trip 
miles 100

round trip 
miles 100

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering 
Fresh Catalyst 1 trucks 1 truck 1 trucks 1 truck
1 Truck delivering fresh 
catalyst (once every five 
years) 100

round trip 
miles 100

round trip 
miles 100

round trip 
miles 100

round trip 
miles

1,2 Assumes delivery of aqueous ammonia to fill one tank.  It will take an extra 4 trucks to deliver one year's worth of aqueous ammonia for one tank
One delivery truck can hold up to 7,000 gallons. 

28,516 gal/yr NH3  x 1 truck/7,000 gal = 4.1 trucks/year to deliver aqueous ammonia

3Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 26 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
640 tons/yr solid waste x 1 truck/25 tons = 25.6 trucks/year to haul extra solid waste away for recycling

This facility sends its solid waste to a cement plant outside of the SCAQMD for recycling.  A maximum of 200 miles, one-way to the California/Arizona border is assumed.

4Assumes delivery of soda ash arrives in a 25 ton capacity truck.  It will take an extra 10 trucks to deliver one year's worth of soda ash.
246 tons/yr soda ash x 1 truck/25 tons = 9.84 trucks/year to deliver soda ash

Facility 5 already accesses recycled water.
Facility 5 has two distinct wastewater systems. System One is the un-segregated system, which handles water from cooling towers, boiler blowdowns, and stormwater. 
This wastewater receives primary treatment, the maximum capacity for this system is 5000 gpm; the facility is currently running at about 3000 gpm. 

System Two is the segregated system, which handles process water.  This wastewater receives primary and secondary (biological) treatment.
The maximum capacity for this system is 2000 gpm; the facility is currently running at about 1800 gpm.
Facility 5 has some wastewater storage capacity to handle surges due to storms and upsets.

Facility 5

Annual Usage for 1 unit Annual Usage for 3 units

Facility 5
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Facility A

Refinery Sector

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy Duty 
Truck)

1350 19,500 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

*Assumes 260 days/year

Incremental Increase in 

Offsite Combustion 

Emissions from Operation 

Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty Trucks 1.96 8.78 22.82 0.05 1.15 0.94 5681.07 0.09 5,683
TOTAL 2 9 23 0 1 1 5,681 0 5,683

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in 

Offsite Combustion 

Emissions from Operation 

Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty Trucks 82059.93 1.31 82,087 37
TOTAL 82,060 1 82,087 37

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase in 

Fuel Usage From Operation 

(Truck Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage (gal/year)

Workers' Vehicles - Offsite 
Delivery/Haul Heavy Duty Truck 1350 19,500 4.89 276 3,988

TOTAL 276 3,988

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased use 24.73 MWh/day Electricity GHGs 4503.61 0.0000 0.0000 4,504

water - increased use1 0.22 MMgal/day

Water 
Conveyance 
GHGs 294.89 0.0017 0.0031 295

wastewater - increased 
generation1 0.10 MMgal/day

Wastewater 
Processing 
GHGs 132.70 0.0008 0.0014 133

temporary construction 
activities3 363 MT/year

Construction 
GHGs in CO2e 363

operational truck trips 37.23 MT/year
Operation GHGs 
in CO2e 37

TOTAL CO2e 5,332

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased use 24.73 MWh/day Electricity GHGs 4503.61 0.0000 0.00 4,504

water - increased use2 0.22 MMgal/day

Water 
Conveyance 
GHGs 27.86 0.0002 0.0003 28

wastewater - increased 
generation2 0.10 MMgal/day

Wastewater 
Processing 
GHGs 12.54 0.0001 0.0001 13

temporary construction 
activities3 362.91 MT/year

Construction 
GHGs in CO2e 363

operational truck trips 37.23 MT/year
Operation GHGs 
in CO2e 37

TOTAL CO2e 4,944

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.
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GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Worksheet B-25

Facility D

Refinery Sector

1 SCR for 1 FCCU 

with one 11,000 

LoTox with Wet Gas 

Scrubber

Utility/Infrastructure
Daily Usage for 1 

unit Utility/Infrastructure Daily Usage
Electricity 456,980 kWh 1252.00 kWh Electricity 2,447,400 kWh 6705.21 kWh
Plot Space needed 2475 sf  Water 40 MMgal 109589.04 gal
19% Aqueous NH3 
usage at 95% control 509,905 lb 1397.00 lb Wastewater 18 MMgal 49315.07 gal
19% Aqueous NH3 
usage at 95% control 66,394 gal 181.90 gal Cooling Water 550 MMbtu 1.51 MMbtu
No. of Trucks 
Delivering Aqueous 
NH3 10 trucks 1 truck Compressed Air 100 1000 scf 273.97 scf
1 Truck Delivering 
Aqueous NH31,2 1,000

round trip 
miles 100

round trip 
miles Solid Waste Disposal 320 tons 0.88 tons

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck Soda Ash 123 tons 0.34 tons
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles Plot Space Needed 5930 sf   

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck

1 Truck Hauling Away 
Solid Waste5 5200

round 
trip 
miles 400.00

round trip 
miles

1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100.00

round trip 
miles

1 Truck Delivering 
Soda Ash6 250

round 
trip 
miles 50.00

round trip 
miles

No. of Trucks Hauling 
Away Solid Waste 13 trucks 1 truck

No. of Trucks 
Delivering Soda Ash 5 trucks 1 truck

1 SCR for 1 boiler/heater
with one 11,000 gal 

Aqueous NH3 tank

Utility/Infrastructure Daily Usage for 1 unit Daily Usage for 15 units

Electricity 329,230 kWh 902 kWh 4,938,450 kWh 13,530 kWh
Plot Space needed 384 sf  5,760 sf  
19% Aqueous NH3 
usage at 95% control 368,650 lb 1,010 lb 5,529,750 lb 15,150 lb
19% Aqueous NH3 
usage at 95% control 48,001 gal 131.51 gal 720,020 gal 1,973 gal
No. of Trucks 
Delivering Aqueous 
NH3 7 trucks 1 truck 103 trucks 1 truck
1 Truck Delivering 
Aqueous NH31,2 700

round trip 
miles 100

round trip 
miles 10,300

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles 500

round trip 
miles 100

round trip 
miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100.00

round trip 
miles 500

round trip 
miles 100.00

round trip 
miles

Modify 1 existing 

Gas Turbine SCR

with additional 

catalyst Daily Usage for 1 unit

Electricity 142,715 kWh 391 kWh

Plot Space needed 0 sf

19% Aqueous NH3 
usage at 95% control 109,500 lb 300 lb

SRU/TGU System

Annual Usage

FCCU

Annual Usage for 1 unit

Facility 6 Facility 6

Annual Usage for 1 unit

Facility 6 Facility 6

Annual Usage for 1 unit Annual Usage for 15 units

Facility 6
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Facility D

Refinery Sector

19% Aqueous NH3 
usage at 95% control 14,258 gal 39 gal
No. of Trucks 
Delivering Aqueous 
NH3 2 trucks 1 truck

1 Truck Delivering 
Aqueous NH3 200

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100

round trip 
miles

Facility 6 will have increased access to recycled water.

5Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 13 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
320 tons/yr solid waste x 1 truck/25 tons = 12.8 trucks/year to haul extra solid waste away for recycling
This facility sends its solid waste to a cement plant outside of the SCAQMD for recycling.  A maximum of 200 miles, one-way to the California/Arizona border is assumed.

6Assumes delivery of soda ash arrives in a 25 ton capacity truck.  It will take an extra 5 trucks to deliver one year's worth of soda ash.
123 tons/yr soda ash x 1 truck/25 tons = 4.92 trucks/year to deliver soda ash

Facility 6 can buy recycled water from California Water Service Company.

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment 

Type

Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy 
Duty Truck) 1350 18,350 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

*Assumes 260 days/year

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty 
Trucks 1.96 8.78 22.82 0.05 1.15 0.94 5681.07 0.09 5,683

TOTAL 2 9 23 0 1 1 5,681 0 5,683

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty 
Trucks 77220.49 1.23 77,246 35

TOTAL 77,220 1 77,246 35

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
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Refinery Sector

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase 

in Fuel Usage From 

Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage 

(gal/year)

Workers' Vehicles - 
Offsite Delivery/Haul Heavy Duty Truck 1350 18,350 4.89 276 3,753

TOTAL 276 3,753

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased 
use 21.88 MWh/day Electricity GHGs 3983.72 0.0000 0.0000 3,984

water - increased use1 0.11 MMgal/day

Water 
Conveyance 
GHGs 147.45 0.0009 0.0015 148

wastewater - increased 
generation1 0.05 MMgal/day

Wastewater 
Processing 
GHGs 66.35 0.0004 0.0007 66

temporary construction 
activities3 181 MT/year

Construction 
GHGs in CO2e  181

operational truck trips 35.03 MT/year
Operation GHGs 
in CO2e  35

TOTAL CO2e 4,414

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source
CO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased 
use 21.88 MWh/day Electricity GHGs 3983.72 0.0000 0.00 3,984

water - increased use2 0.11 MMgal/day

Water 
Conveyance 
GHGs 13.93 0.0001 0.0001 14

wastewater - increased 
generation2 0.05 MMgal/day

Wastewater 
Processing 
GHGs 6.27 0.0000 0.0001 6

temporary construction 
activities3 181.46 MT/year

Construction 
GHGs in CO2e  181

operational truck trips 35.03 MT/year
Operation GHGs 
in CO2e  35

TOTAL CO2e 4,220

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Refinery Sector

GRAND TOTALS (during Operation)

Daily Usage Daily Usage

21878.21 Kwh 21.88 MWh Electricity
109589.04 gal 0.109589041 Mmgal Water

49315.07 gal 0.049315068 Mmgal Wastewater

1.51 MMbtu Cooling Water

273.97 scf Compressed Air

0.88 tons Solid Waste Disposal

0.34 tons soda ash

14,165 sf Plot Space needed

16,847 lb 19% Aqueous NH3 usage at 95% control 2193.62 gal

400 Daily round trip miles 1 Truck Hauling Away Solid Waste5

50 Daily round trip miles 1 Truck Delivering Soda Ash6

1 daily trucks
No. of Trucks Hauling 
Away Solid Waste

1 daily trucks No. of Trucks Delivering Soda Ash

3 daily trucks No. of Trucks Delivering Aqueous NH3
300 Daily round trip miles 1 Truck Delivering Aqueous NH31,2

3 daily trucks No. of Trucks Hauling Spent Catalyst 
300 Daily round trip miles 1 Truck hauling spent catalyst (once every five years)

3 daily trucks No. of Trucks Delivering Fresh Catalyst 

300 Daily round trip miles 1 Truck delivering fresh catalyst (once every five years)

1,350 Daily round trip miles Total Daily Truck Miles

11 Daily trucks Total No. of Trucks

18,350 Annual round trip miles Annual Truck Miles

147 Annual trucks Annual Trucks
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Modify 1 existing 

Gas Turbine SCR
with additional 

catalyst Daily Usage for 1 unit

Electricity 428,510 kWh 1174 kWh
Plot Space needed 0 sf
19% Aqueous NH3 
usage at 95% control 281,415 lb 771 lb
19% Aqueous NH3 
usage at 95% control 36,643 gal 100 gal
No. of Trucks 
Delivering Aqueous 
NH3 5 trucks 1 truck
1 Truck Delivering 
Aqueous NH3 500

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100

round trip 
miles

1 SCR for 1 boiler/heater
with one 11,000 gal 

Aqueous NH3 tank

Utility/Infrastructure Daily Usage for 1 unit Daily Usage for 9 units

Electricity 243,090 kWh 666 kWh 2,187,810 kWh 5,994 kWh
Plot Space needed 384 sf  3,456 sf  
19% Aqueous NH3 
usage at 95% control 271,925 lb 745 lb 2,447,325 lb 6,705 lb
19% Aqueous NH3 
usage at 95% control 35,407 gal 97.01 gal 318,662 gal 873 gal
No. of Trucks 
Delivering Aqueous 
NH3 5 trucks 1 truck 46 trucks 1 truck
1 Truck Delivering 
Aqueous NH31,2 500

round trip 
miles 100

round trip 
miles 4,600

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles 500

round trip 
miles 100

round trip 
miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100.00

round trip 
miles 500

round trip 
miles 100.00

round trip 
miles

FCCU:  1LoTox 

Ozone Generator for 

existing WGS

Utility/Infrastructure Daily Usage for 1 unit

Electricity 365,000 kWh 1,000 kWh
Plot Space needed 384 sf  
Oxygen (in pounds) 2,901,750 lb 7,950 lb 9.527 lbs O2 for 1 gallon
Oxygen (in gallons) 304,582 gal 834 gal
No. of Trucks 
Delivering Oxygen 44 trucks 1 truck
1 Truck Delivering 
Oxygen 2,176

round trip 
miles 50

round trip 
miles

GRAND TOTALS (during Operation)

Daily Usage Daily Usage

8168.00 Kwh 8.17 MWh Electricity
7950.00 lb oxygen

Annual Usage for 1 unit

Facility 7

Facility 7

Annual Usage for 1 unit

Facility 7 Facility 7

Annual Usage for 1 unit Annual Usage for 9 units
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6,705 lb 19% Aqueous NH3 usage at 95% control873 gal
3840.00 sf Plot Space needed

2 daily trucks No. of Trucks Delivering Aqueous NH3
200 Daily round trip miles 1 Truck Delivering Aqueous NH31,2

2 daily trucks No. of Trucks Hauling Spent Catalyst 
200 Daily round trip miles 1 Truck hauling spent catalyst (once every five years)

2 daily trucks No. of Trucks Delivering Fresh Catalyst 
200 Daily round trip miles 1 Truck delivering fresh catalyst (once every five years)

1 daily trucks No. of Trucks Delivering Oxygen
50 Daily round trip miles 1 Truck delivering Oxygen

650.00 Daily round trip miles Total Daily Truck Miles
5.00 Daily trucks Total No. of Trucks

8,476 Annual round trip miles Annual Truck Miles
107 Annual trucks Annual Trucks

2Assumes Hauling Sulfur away in a 25 ton capacity truck.  It will take 1 extra truck to haul away one year's worth of sulfur;  the peak would be one truck per day.
6.58 long tons/yr Sulfur x 2,240 lbs/long ton = 14,739 lbs/yr x 1 ton/2000 lbs = 7.37 tons/yr x 1 truck/25 tons = 0.29 trucks/year to haul extra sulfur away to a buyer  

Facility 7 will have future access to recycled water.

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment 

Type

Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)
PM10 (lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy 
Duty Truck) 650 8,476 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

*Assumes 260 days/year

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day)
SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)
CH4 (lb/day) CO2e (lb/day)

Heavy-Heavy Duty 
Trucks 0.94 4.23 10.99 0.03 0.55 0.45 2735.33 0.04 2,736

TOTAL 1 4 11 0 1 0 2,735 0 2,736

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
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Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty 
Trucks 35666.96 0.57 35,679 16

TOTAL 35,667 1 35,679 16

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase 

in Fuel Usage From 

Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual 

Diesel Fuel 

Usage 

(gal/year)
Workers' Vehicles - 
Offsite Delivery/Haul Heavy Duty Truck 650 8,476 4.89 133 1,733

TOTAL 133 1,733

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased 
use 8.17 MWh/day Electricity GHGs 1487.28 0.0000 0.0000 1,487
temporary construction 
activities3 85 MT/year

Construction 
GHGs in CO2e  85

operational truck trips 16.18 MT/year
Operation GHGs 
in CO2e  16

TOTAL CO2e 1,588

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source

CO2 

(MT/yr)
N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased 
use 8.17 MWh/day Electricity GHGs 1487.28 0.0000 0.00 1,487
temporary construction 
activities3 84.93 MT/year

Construction 
GHGs in CO2e  85

operational truck trips 16.18 MT/year
Operation GHGs 
in CO2e  16

TOTAL CO2e 1,588

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
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GRAND TOTALS (during Operation)

LoTox with Wet Gas 

Scrubber

Utility/Infrastructure Daily Usage Daily Usage Daily Usage Daily Usage

Electricity 1,809,000 kWh 4956.16 kWh 4.96 MWh 14307.16 Kwh 14.31 MWh Electricity
Water 25.55 MMgal 70000.00 gal 0.07 Mmgal  70000.00 gal 0.07 MMgal Water
Wastewater 5.1 MMgal 13972.60 gal 0.01 Mmgal 13972.60 gal 0.01 MMgal Wastewater
Cooling Water 168,700 MMbtu 462.19 MMbtu 462.19 MMbtu Cooling Water
Compressed Air 100 1000 scf 273.97 scf 273.97 scf Compressed Air
Solid Waste Disposal 120 tons 0.33 tons 0.33 tons Solid Waste Disposal
Soda Ash 45 tons 0.12 tons 0.12 tons Soda Ash
plot space needed 3953 sf 10,467 lb 19% Aqueous NH3 usage at 95% control 1,363 gal
1 Truck Hauling Away 
Solid Waste1 2000

round trip 
miles 400.00

round trip 
miles 7409.00 sf Plot Space needed

1 Truck Delivering Soda 
Ash3 100

round trip 
miles 50.00

round trip 
miles 400.00 Daily round trip miles 1 Truck Hauling Away Solid Waste1

No. of Trucks Hauling 
Away Solid Waste 5 trucks 1 truck 50.00 Daily round trip miles 1 Truck Delivering Soda Ash3

No. of Trucks Delivering 
Soda Ash 2 trucks 1.00 truck 1.00 daily trucks No. of Trucks Hauling Away Solid Waste

1.00 daily trucks No. of Trucks Delivering Soda Ash
       1 daily trucks No. of Trucks Delivering Aqueous NH3

100 Daily round trip miles 1 Truck Delivering Aqueous NH31,2

  1 daily trucks No. of Trucks Hauling Spent Catalyst 
     100 Daily round trip miles 1 Truck hauling spent catalyst (once every five years)

1 daily trucks No. of Trucks Delivering Fresh Catalyst 
100 Daily round trip miles 1 Truck delivering fresh catalyst (once every five years)

750.00 Daily round trip miles Total Daily Truck Miles
1 SCR for 1 boiler/heater 5.00 Daily trucks Total No. of Trucks
with one 11,000 gal 

Aqueous NH3 tank 10,200 Annual round trip miles Annual Truck Miles
Utility/Infrastructure Daily Usage for 1 unit Daily Usage for 9 units 88 Annual trucks Annual Trucks
Electricity 379,235 kWh 1,039 kWh 3,413,115 kWh 9,351 kWh
Plot Space needed 384 sf  3,456 sf  
19% Aqueous NH3 
usage at 95% control 424,495 lb 1,163 lb 3,820,455 lb 10,467 lb
19% Aqueous NH3 
usage at 95% control 55,273 gal 151.43 gal 497,455 gal 1,363 gal
No. of Trucks Delivering 
Aqueous NH3 8 trucks 1 truck 71 trucks 1 truck
1 Truck Delivering 
Aqueous NH31,2 800

round trip 
miles 100

round trip 
miles 7,100

round trip 
miles 100

round trip 
miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck hauling spent 
catalyst (once every five 
years) 100

round trip 
miles 100

round trip 
miles 500

round trip 
miles 100

round trip 
miles

No. of Trucks Delivering 
Fresh Catalyst 1 trucks 1 truck 5 trucks 1 truck
1 Truck delivering fresh 
catalyst (once every five 
years) 100

round trip 
miles 100.00

round trip 
miles 500

round trip 
miles 100.00

round trip 
miles

1Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 30 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
120 tons/yr solid waste x 1 truck/25 tons = 4.8 trucks/year to haul extra solid waste away for recycling

3Assumes delivery of soda ash arrives in a 25 ton capacity truck.  It will take an extra 2 trucks to deliver one year's worth of soda ash.
45 tons/yr soda ash x 1 truck/25 tons = 1.8 trucks/year to deliver soda ash

Facility 8 will not have future access to recycled water, but currently uses non-potable well water to supply the facility.

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment 

Type

Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC 

(lb/mile)
CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy 
Duty Truck) 750 10,200 4.89 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

*Assumes 260 days/year

Annual Usage for 1 unit Annual Usage for 9 units

SRU/TGU System

Facility 8

Annual Usage

Facility 8 Facility 8

PAReg XX 44 August 2015



Appendix E Construction and Operation Calculations 

Worksheet B-28
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Refinery Sector

Incremental Increase 

in Offsite Combustion 

Emissions from 

Operation Vehicles

VOC 

(lb/day)
CO (lb/day) NOx (lb/day) SOx (lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Heavy-Heavy Duty 
Trucks 1.09 4.88 12.68 0.03 0.64 0.52 3156.15 0.05 3,157

TOTAL 1 5 13 0 1 1 3,156 0 3,157

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase 

in Offsite Combustion 

Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty 
Trucks 42923.65 0.69 42,938 19

TOTAL 42,924 1 42,938 19

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase 

in Fuel Usage From 

Operation (Truck 

Trips)

Equipment 

Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage 

Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual 

Diesel Fuel 

Usage 

(gal/year)
Workers' Vehicles - 
Offsite Delivery/Haul

Heavy Duty 
Truck 750 10,200 4.89 153 2,086

TOTAL 153 2,086

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated
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Appendix E Construction and Operation Calculations 

Worksheet B-28

Facility G

Refinery Sector

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased 
use 14.31 MWh/day Electricity GHGs 2605.14 0.0000 0.0000 2,605

water - increased use1 0.07 MMgal/day

Water 
Conveyance 
GHGs 94.18 0.0005 0.0010 94

wastewater - increased 
generation1 0.01 MMgal/day

Wastewater 
Processing 
GHGs 18.80 0.0001 0.0002 19

temporary construction 
activities3 151 MT/year

Construction 
GHGs in CO2e  151

operational truck trips 19.47 MT/year
Operation 
GHGs in CO2e  19

TOTAL CO2e 2,889

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG 

Emissions 

Source

CO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr) Total CO2e 

(MT/yr)

electricity - increased 
use 14.31 MWh/day Electricity GHGs 2605.14 0.0000 0.00 2,605

water - increased use2 0.07 MMgal/day

Water 
Conveyance 
GHGs 94.18 0.00 0.00 94.37

wastewater - increased 
generation2 0.01 MMgal/day

Wastewater 
Processing 
GHGs 18.80 0.00 0.00 18.84

temporary construction 
activities3 151.16 MT/year

Construction 
GHGs in CO2e  151

operational truck trips 19.47 MT/year
Operation 
GHGs in CO2e  19

TOTAL CO2e 2,889

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF
3 GHGs from temporary construction activities are amortized over 30 years. 
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Appendix E Construction and Operation Calculations 

Worksheet B-27

Facility F

 Refinery Sector

FCCU GRAND TOTALS (during Operation)
LoTox with Wet Gas 

Scrubber

Utility/Infrastructure Daily Usage Daily Usage Daily Usage

Electricity 5,789,000 kWh 15860.27 kWh 20445.12 Kwh 20.45 MWh Electricity

Note:  This calculation takes 
into account the electricity 
needed to make 2.02 tons per 
day of NaOH to satisfy demand 
(4,585 kWh/day).

Water 16 MMgal 43835.62 gal 43835.62 gal 0.043835616 Mmgal Water
Wastewater 8 MMgal 21917.81 gal 21917.81 gal 0.021917808 Mmgal Wastewater
Cooling Water 200 MMbtu 0.55 MMbtu 0.55 MMbtu Cooling Water
Compressed Air 260 1000 scf 712.33 scf 712.33 scf Compressed Air
Solid Waste Disposal 690 tons 1.89 tons 1.89 tons Solid Waste Disposal
NaOH (50%) 738 tons 2.02 tons  
Plot Space needed 1575 sf 2.02 tons NaOH (50% by weight)
1 Truck Hauling Away 
Solid Waste3 11200

round trip 
miles 400.00

round trip 
miles 4263.00 sf Plot Space needed

1 Truck Delivering 
NaOH4 950

round trip 
miles 50.00

round trip 
miles 4,207 lb 19% Aqueous NH3 usage at 95% control 547.79 gal

No. of Trucks Hauling 
Away Solid Waste 28 trucks 1 truck 400 Daily round trip miles 1 Truck Hauling Away Solid Waste5

No. of Trucks 
Delivering NaOH 19 trucks 1 truck 1 daily trucks No. of Trucks Hauling Away Solid Waste

1 daily trucks No. of Trucks Delivering Aqueous NH3
1 SCR for 1 boiler/heater 100 Daily round trip miles 1 Truck Delivering Aqueous NH31,2

with one 11,000 gal 

Aqueous NH3 tank 1 daily trucks No. of Trucks Hauling Spent Catalyst 
Utility/Infrastructure Daily Usage for 1 unit Daily Usage for 7 units 100 Daily round trip miles 1 Truck hauling spent catalyst (once every five years)
Electricity 195,640 kWh 536 kWh 1,369,480 kWh 3,752 kWh 1 daily trucks No. of Trucks Delivering Fresh Catalyst 
Plot Space needed 384 sf  2,688 sf  100 Daily round trip miles 1 Truck delivering fresh catalyst (once every five years)
19% Aqueous NH3 
usage at 95% control 219,365 lb 601 lb 1,535,555 lb 4,207 lb
19% Aqueous NH3 
usage at 95% control 28,563 gal 78.26 gal 199,942 gal 548 gal
No. of Trucks 
Delivering Aqueous 
NH3 4 trucks 1 truck 29 trucks 1 truck
1 Truck Delivering 
Aqueous NH31,2 400

round trip 
miles 100

round trip 
miles 2,900

round trip 
miles 100

round trip 
miles 700 Daily round trip miles Total Daily Truck Miles

No. of Trucks Hauling 
Spent Catalyst 1 trucks 1 truck 9 trucks 1 truck 4 Daily trucks Total No. of Trucks
1 Truck hauling spent 
catalyst (once every 
five years) 100

round trip 
miles 100

round trip 
miles 900

round trip 
miles 100

round trip 
miles 16,850 Annual round trip miles Annual Truck Miles

No. of Trucks 
Delivering Fresh 
Catalyst 1 trucks 1 truck 9 trucks 1 truck 94 Annual trucks Annual Trucks
1 Truck delivering 
fresh catalyst (once 
every five years) 100

round trip 
miles 100.00

round trip 
miles 900

round trip 
miles 100.00

round trip 
miles  

 

Facility 9 will have future access to recycled water.

3Assumes Hauling Solid Waste away in a 25 ton capacity truck.  It will take an extra 28 trucks to haul away one year's worth of solid waste, but the peak would be one truck per day.
690 tons/yr solid waste x 1 truck/25 tons = 27.6 trucks/year to haul extra solid waste away for recycling
This facility sends its solid waste to a cement plant outside of the SCAQMD for recycling.  A maximum of 200 miles, one-way to the California/Arizona border is assumed.

4Assumes that one 10,000 gallon capacity storage tank will be installed for NaOH storage.  It will take 19 trucks to deliver one year's worth of NaOH 50% solution, but the peak would be one truck per day.
738 tons/yr NaOH  x 2,000 lbs/ ton = 1,476,000 lbs/yr x 1 gal NaOH @ 50%/12.77 lbs = 115,583 gal/year x 1 truck/6,000 gallons = 19.2 trucks/year

Phase III:  Operations - On-Road Vehicles and Fuel Use

Phase III:  Operation
Peak Daily 

Round-trip 

Annual 

Round-trip Mileage Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type
Distance 

(miles/day)

Distance 

(miles/year) (miles/ gallon)
VOC (lb/mile) CO (lb/mile) NOx (lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)
Offsite (Heavy-Heavy 
Duty Truck) 700 16,850 4.89 0.00145203 0.00650533 0.01690387 0.00004033 ######### 0.00069721 4.20820129 0.00006722

*Assumes 260 days/year

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

VOC (lb/day) CO (lb/day) NOx (lb/day) SOx (lb/day)
PM10 

(lb/day)
PM2.5 (lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

Offsite (Heavy-Heavy 
Duty Truck) 1.02 4.55 11.83 0.03 0.59 0.49 2945.74 0.05 2,947

SUBTOTAL 1 5 12 0 1 0 2,946 0 2,947

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Facility 9

Annual Usage

Facility 9 Facility 9

Annual Usage for 1 unit Annual Usage for 7 units
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Appendix E Construction and Operation Calculations 

Worksheet B-27

Facility F

 Refinery Sector

Incremental Increase 

in Offsite 

Combustion 

Emissions from 

Operation Vehicles

CO2 (lb/yr) CH4 (lb/yr) CO2e (lb/yr)
CO2e 

(MT*/year)

Heavy-Heavy Duty 
Trucks 70908.19 1.13 70,932 32

TOTAL 70,908 1 70,932 32

Significance Threshold n/a n/a n/a 10,000
Exceed Significance? n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day or year  x   Round-Trip length (mile/day or year) = Offsite Operation Emissions (lb/day or year)

Incremental Increase 

in Fuel Usage From 

Operation (Truck 

Trips)

Equipment Type

Total Miles 

Driven in a 

Peak Day 

(miles/day)

Total Annual 

Miles Driven 

(miles/year)

Mileage Rate 

(miles/gal)

Total Peak 

Daily Diesel 

Fuel Usage 

(gal/day)*

Total Annual Diesel 

Fuel Usage 

(gal/year)

Offsite Delivery/Haul Heavy Duty Truck 700 16850 4.89 143 3,446
TOTAL 143 3,446

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2017

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

GHG Emissions - Unmitigated

GHG Activity Amount Units GHG Emissions SourceCO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)
Total CO2e 

(MT/yr)

electricity - increased 
use 20.45 MWh/day Electricity GHGs 3722.77 0.0000 0.0000 3,723

water - increased use1 0.04 MMgal/day

Water 
Conveyance 
GHGs 58.98 0.0003 0.0006 59

wastewater - increased 
generation1 0.02 MMgal/day

Wastewater 
Processing 
GHGs 29.49 0.0002 0.0003 30

temporary construction 
activities3 136 MT/year

Construction 
GHGs in CO2e  136

operational truck trips 32.17 MT/year
Operation GHGs 
in CO2e  32

TOTAL CO2e 3,979

GHG Emissions - Mitigated by Using Recycled Water

GHG Activity Amount Units
GHG Emissions 

Source
CO2 (MT/yr) N2O (MT/yr) CH4 (MT/yr)

Total CO2e 

(MT/yr)

electricity - increased 
use 20.45 MWh/day Electricity GHGs 3722.77 0.0000 0.00 3,723

water - increased use2 0.04 MMgal/day

Water 
Conveyance 
GHGs 58.98 0.0003 0.00 59

wastewater - increased 
generation2 0.02 MMgal/day

Wastewater 
Processing 
GHGs 29.49 0.00 0.00 30

temporary construction 
activities3 135.71 MT/year

Construction 
GHGs in CO2e  136

operational truck trips 32.17 MT/year
Operation GHGs 
in CO2e  32

TOTAL CO2e 3,979

Note:  The mitigation calculations assume that 100% of the total water demand for this facility can potentially be supplied by recycled water.

GHG Emission Factors:
1 metric ton (MT) = 2,205 pounds
120,000 lb CO2/MMscf fuel burned
0.64 lb N20/MMscf fuel burned
2.3 lb CH4/MMscf fuel burned
1,110 lb CO2e/MWh for electricity when source of power is not identified
  (CEC, September 6, 2007 - Reporting and Verification of Greenhouse Gas Emissions in the Electricity Sector)
12,700 kWh/MMgallons for electricity use for water conveyance - potable water1

1,200 kWh/MMgallons for electricity use for water conveyance - recycled water as mitigation2

640 lb CO2/MWh for electricity use due to water conveyance
0.0067 lb CH4/MWh for electricity use due to water conveyance
0.0037 lb N2O/MWh for electricity use  due to water conveyance

1California's Water – Energy Relationship, Table 1-3, Page 11, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

2California's Water – Energy Relationship, Table 1-2, Page 9, California Energy Commission, Final Staff Report, CEC-700-2005-011-SF, November 2005. 
http://www.energy.ca.gov/2005publications/CEC-700-2005-011/CEC-700-2005-011-SF.PDF

3 GHGs from temporary construction activities are amortized over 30 years. 
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Appendix E Construction and Operation Calculations 

Worksheet B-30

Solid Waste Handling

Refinery Sector

Refinery 

ID

Current Solid Waste 

Hauled away 

(tons/day)

Solid Waste is trucked 

to?

Distance to out of 

state cement plant 

for recycling   

(miles, one-way)

Proposed increase 

in Solid Waste 

(ton/day)

Increase in Solid 

Waste will be 

trucked to?

1 4.66
cement plant or Class 

III landfill
200 0.68 cement plant

2 175 cement plant 200 0.44 cement plant

4 0.99 n/a n/a 0.00 n/a

5 1.12 cement plant 200 1.75 cement plant

6 0.41 cement plant 200 0.88 cement plant

7 2.16 n/a n/a 0.00 n/a

8 not provided cement plant 200 0.33 cement plant

9 2 cement plant 200 1.89 cement plant

5.97
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Appendix E Construction and Operation Calculations

Worksheet B-37

NaOH Losses - Option 1 and

NaOH Losses - Alternative C, Option 1

Refinery Sector

PROPOSED PROJECT:  NaOH LOSSES

Facility 

ID

NaOH 

Demand 

(tons/day)

Q = Fill Rate 

= NaOH 

Demand 

(MMgal/day)

S = 

Saturation 

Factor

P = 

Vapor 

Pressure 

of 

material 

Loaded 

(psia)

M = NaOH 

vapor 

molecular 

weight 

(lb/lbmole)

T= 

temperature 

of liquid 

loaded (
o
R)

Daily PM10 

Filling Loss 

(lb/day)

Eloading = 

Hourly 

PM10 

Filling 

Loss 

(lb/hr)

Eworking = 

Hourly 

PM10 

Working 

Loss (lb/hr)

Total Hourly 

PM10 Loss 

(lb/hr)

Acute 

Screening 

Level - 25 

meters 

(lb/hr)

Does Hourly 

Filling Loss 

Exceed 

Acute 

Screening 

Level? 

(Yes/No)

Significant

?

Electricity 

Needed to 

Produce 

NaOH* 

(kWh/day)

2 3.37 0.53 1.45 0.0420 24.8 544.67 1.82E-02 7.60E-04 2.28E-03 3.04E-03 4.00E-03 NO NO 7631
4 0.45 0.07 1.45 0.0420 24.8 544.67 2.44E-03 1.01E-04 3.04E-04 4.06E-04 4.00E-03 NO NO 1019
9 2.02 0.32 1.45 0.0420 24.8 544.67 1.10E-02 4.57E-04 1.37E-03 1.83E-03 4.00E-03 NO NO 4585

TOTAL 5.84 0.92  0.03 13,235

NaOH @ 50% solution density = 12.747 lb/gal
Mv for NaOH solution = 24.8 lb/lbmol
Vapor Pressure for NaOH = 2.18 mmHg at 29.4oC or 85oF = 0.042 psia
Loading Temperature = 85oF to 100oF (544.67oR to 559.67oR)
Breathing Loss = 3 * Filling Loss

Filling Loss:

 where:

S = saturation factor (dimensionless; obtained from Table 5.2-1 in AP-42)

= 1.45 (Splash loading: dedicated normal service)

P = vapor pressure of the material loaded at temperature T (psia)

M = vapor molecular weight (lb/lb-mole)

Q = volume of material loaded (1,000 gal/day)

T = temperature of liquid loaded (
o
R).

*It takes approximately 2,500 kWh to produce one metric ton of NaOH.  

Thus, approximately 22,444 kWh per day of additional electricity may be needed to produce additional NaOH  to meet the needs of the proposed project, calculated as follows:
9.9 tons 

NaOH

x 2,000 lbs x 1 metric 

ton

x 2,500 kWh = 22,444 

kWh/day

Day ton 2,205 lbs 1 metric ton of 

NaOH 

produced

 
    

T

QMPS

day
lbELoading 46.12, 
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Appendix E Construction and Operation Calculations Refinery Sector

Refinery Operation Activities for 1 SCR

Facility Type No. of SCR Operation Activity

Affected Facilities with SCR Retrofits 1 Operation/Maintenance of SCR + One Ammonia Tank

Operation Schedule 365 days/yr - 24 hours/day

Catalyst Replacement Schedule:  Approximately once every 5 years

Ammonia Delivery Schedule:   Two truck deliveries (at 7,000 gallons per truck) per week would be needed to fill one storage tank.

Activity

No. of Facilities 

receiving deliveries  

on a peak day

Days of Deliveries

Crew Size 

per 

delivery

Supply Deliveries 1 1.00 1

Operation Number

Round- 

trip 

Distance

Mileage 

Rate 2016 Mobile Source Emission Factors

On-Road Equipment Type Fuel Needed (miles/day)

(miles/ 

gallon)

VOC 

(lb/mile) CO (lb/mile)

NOx 

(lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)

Truck Delivery of Spent Catalyst Modules diesel 1 100 8.9 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Truck Delivery of Fresh Catalyst diesel 1 100 8.9 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Truck Delivery of Aqueous Ammonia diesel 1 100 8.9 0.00145203 0.00650533 0.01690387 0.00004033 0.00084894 0.00069721 4.20820129 0.00006722

Incremental Increase in Combustion 

Emissions from On-Road Vehicles
VOC (lb/day) CO (lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/ 

project)
Truck Delivery of Spent Catalyst Modules 0.15 0.65 1.69 0.00 0.08 0.07 420.82 0.01 420.96 0.1909

Truck Delivery of Fresh Catalyst 0.15 0.65 1.69 0.0040 0.0849 0.0697 420.82 0.01 420.96 0.1909

Truck Delivery of Aqueous Ammonia 0.15 0.65 1.69 0.0040 0.0849 0.0697 420.82 0.01 420.96 0.1909

SUBTOTAL 0.44 1.95 5.07 0.01 0.25 0.21 1262.46 0.02 1262.88 0.57

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day  x   Round-Trip length (mile) = Offsite Emissions (lb/day)

*SCAQMD Regulation XXVII - Climate Change, Rule 2700 - General, Table 1 - Global Warming Potentials, CO2 = 1 and CH4 = 21

*1 metric ton (MT) = 2,205 pounds

Emissions Summary VOC (lb/day) CO (lb/day)
NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2eq 

(lb/day)

CO2eq* 

(MT/ 

project)

Emissions from On-Road Vehicles 0.15 0.65 1.69 0.00 0.0849 0.0697 420.82 0.01 420.96 0.1909

TOTAL for 1 Facility 0 1 2 0 0 0 421 0 421 0

Significance Threshold 55 550 55 150 150 55 n/a n/a n/a n/a

Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds
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Appendix E Construction and Operation Calculations Refinery Sector

Incremental Increase in Fuel Usage 

Delivery Activities Equipment Type

Total Peak Daily 

Diesel Fuel Usage 

(gal/day)

Total 

Peak 

Annual 

Diesel 

Fuel 

Usage 

(gal/yr)

Truck Delivery of Spent Catalyst Modules Heavy Duty Truck 11.24 11.24 This activity would occur once every 5 Years

Truck Delivery of Fresh Catalyst Heavy Duty Truck 11.24 11.24 This activity would occur once every 5 Years

Truck Delivery of Aqueous Ammonia Heavy Duty Truck 11.24 1168.54

TOTAL for 1 Facility 33.71 1,191.01

Source:

On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2016

http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)
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Appendix E Construction and Operation Calculations Refinery Sector

Install 1 SCR for 1 refinery boiler/process heater or refinery gas turbine

Activity Days/ wk Hrs/day
Wks/ 

month

Days/ 

month
Months

Total 

Days
Crew Size

Construction 5 8 4.33 21.67 6 130.00 20

Total 6 130.00

Construction

Max 

Equipment 

Rating Number

Operating 

Schedule

Usage 

Factor
2015 Mobile Source Emission Factors

Off-Road Equipment Type
hp Needed (hr/day)

VOC 

(lb/hr)
CO (lb/hr)

NOx 

(lb/hr)

SOx 

(lb/hr)

PM10 

(lb/hr)
PM2.5 (lb/hr)

CO2 

(lb/hr)

CH4 

(lb/hr)

Rough Terrain Crane (28 ton) 120 1 8 1 0.0800 0.3559 0.4822 0.0006 0.0415 0.0382 50.1 0.0072

Welding Machines Composite 2 8 1 0.0534 0.1994 0.2301 0.0003 0.0187 0.0172 25.6 0.0048

Air Compressor Composite 1 1 1 0.0773 0.3257 0.5175 0.0007 0.0357 0.0329 63.6 0.0070

Backhoe Composite 1 4 1 0.0666 0.3716 0.4501 0.0008 0.0298 0.0274 66.8 0.0060

Plate Compactor Composite 1 4 1 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005

Forklift Composite 1 3 1 0.0459 0.2200 0.3163 0.0006 0.0156 0.0143 54.4 0.0041

Concrete Pump Composite 1 2 1 0.0621 0.2825 0.4121 0.0006 0.0267 0.0245 49.6 0.0056

Concrete Saw Composite 1 2 1 0.0835 0.3982 0.4921 0.0007 0.0374 0.0345 58.5 0.0075

Generator Composite 1 8 1 0.0640 0.2913 0.4717 0.0007 0.0268 0.0246 61.0 0.0058

Aerial Lift (Man lift) Composite 1 2 1 0.0439 0.1837 0.2670 0.0004 0.0167 0.0154 34.7 0.0040

Incremental Increase in 

Combustion Emissions from 

Construction Equipment

VOC 

(lb/day)
CO (lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)
CH4 (lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)

Rough Terrain Crane (28 ton) 0.64 2.85 3.86 0.00 0.33 0.31 401.18 0.06 402.40 0.79

Welding Machines 0.85 3.19 3.68 0.01 0.30 0.27 409.64 0.08 411.26 0.81

Air Compressor 0.08 0.33 0.52 0.00 0.04 0.03 63.61 0.01 63.75 0.13

Backhoe 0.27 1.49 1.80 0.00 0.12 0.11 267.20 0.02 267.70 0.53

Plate Compactor 0.02 0.11 0.13 0.00 0.00 0.00 17.26 0.00 17.29 0.03

Forklift 0.14 0.66 0.95 0.00 0.05 0.04 163.19 0.01 163.45 0.32

Concrete Pump 0.12 0.56 0.82 0.00 0.05 0.05 99.21 0.01 99.45 0.20

Concrete Saw 0.17 0.80 0.98 0.00 0.07 0.07 116.93 0.02 117.24 0.23

Generator 0.51 2.33 3.77 0.01 0.21 0.20 487.94 0.05 488.91 0.96

Aerial Lift (Man lift) 0.09 0.37 0.53 0.00 0.03 0.03 69.44 0.01 69.61 0.14

SUBTOTAL 3 13 17 0 1 1 2,096 0 2,101 4

*SCAQMD Regulation XXVII - Climate Change, Rule 2700 - General, Table 1 - Global Warming Potentials, CO2 = 1 and CH4 = 21

*1 metric ton (MT) = 2,205 pounds; construction GHGs are amortized over 30 years
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Construction Number

Round- trip 

Distance

Mileage 

Rate 2015 Mobile Source Emission Factors

On-Road Equipment Type Fuel Needed (miles/day)

(miles/ 

gallon)

VOC 

(lb/mile)

CO 

(lb/mile)

NOx 

(lb/mile) SOx (lb/mile)

PM10 

(lb/mile) PM2.5 (lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)

Offsite (Construction Worker 

Vehicle)
gasoline 20 50 20 0.00066 0.00614 0.00060 0.00001 0.00009 0.00006 1.10193 0.00006

Offsite (Flatbed Truck - Heavy-

Heavy Duty)
diesel 1 100 8.9 0.00179 0.00767 0.02123 0.00004 0.00105 0.00088 4.20902 0.00008

Offsite (Delivery Truck - 

Medium Duty)
diesel 1 100 12.2 0.00174 0.01169 0.01285 0.00003 0.00050 0.00041 2.81248 0.00008

Onsite (Pickup Truck) gasoline 5 4 20 0.00066 0.00614 0.00060 0.00001 0.00009 0.00006 1.10193 0.00006

Onsite (Watering Truck) diesel 3 4 8.9 0.00174 0.01169 0.01285 0.00003 0.00050 0.00041 2.81248 0.00008

Incremental Increase in 

Combustion Emissions from 

On-Road Construction 

Vehicles

VOC 

(lb/day)
CO (lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)

Offsite (Construction Worker 

Vehicle)
0.66 6.14 0.60 0.01 0.09 0.06 1101.93 0.06 1103.17 2.17

Offsite (Flatbed Truck - Heavy-

Heavy Duty)
0.18 0.77 2.12 0.00 0.10 0.09 420.90 0.01 421.08 0.83

Offsite (Delivery Truck - 

Medium Duty)
0.17 1.17 1.29 0.00 0.05 0.04 281.25 0.01 281.42 0.55

Onsite (Pickup Truck) 0.01 0.12 0.01 0.00 0.00 0.00 22.04 0.00 22.06 0.04

Onsite (Watering Truck) 0.02 0.14 0.15 0.00 0.01 0.00 33.75 0.00 33.77 0.07

SUBTOTAL 1 8 4 0 0 0 1,826 0 1,828 4

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day  x   Round-Trip length (mile) = Offsite Construction Emissions (lb/day)

*1 metric ton (MT) = 2,205 pounds; construction GHGs are amortized over 30 years

Construction Emissions 

Summary

VOC 

(lb/day)
CO (lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)

Combustion Emissions from 

Construction Equipment
2.89 12.67 17.05 0.02 1.21 1.12 2095.60 0.26 2101.07 4.13

Combustion Emissions from 

On-Road Construction 

Vehicles

1.03 8.20 4.02 0.02 0.25 0.19 1826.12 0.08 1827.73 3.59

TOTAL for 1 SCR 4 21 21 0 1 1 3,922 0 3,929 8

Significance Threshold 75 550 100 150 150 55 n/a n/a n/a n/a

Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds; construction GHGs are amortized over 30 years

TOTAL for 2 SCRs 

Overlapping Construction 8 42 42 0 3 3 7,843 1 7,858 15

Significance Threshold 75 550 100 150 150 55 n/a n/a n/a n/a

Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds; construction GHGs are amortized over 30 years

TOTAL for 8 Facilities 

Overlapping Construction by 

Installing 2 SCRs each 63 334 337 1 23 21 62,747 5 62,861 124

Significance Threshold 75 550 100 150 150 55 n/a n/a n/a n/a

Exceed Significance? NO NO YES NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds; construction GHGs are amortized over 30 years
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Incremental Increase in Fuel 

Usage From Construction 

Equipment and Workers' 

Vehicles

Total 

Construction 

Hours for 

Project Equipment Type

Diesel Fuel 

Usage 

(gal/hr)

Total Diesel 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total 

Gasoline 

Fuel Usage 

(gal/day)

Total 

Gasoline Fuel 

Usage 

(gal/project)

Operation of Portable 

Equipment 1,040 Rough Terrain Crane (28 ton)5.51 44.08 5,730.40 N/A N/A

Operation of Portable 

Equipment 2,080 Welding Machines 10.02 160.32 20,841.60 N/A N/A

Operation of Portable 

Equipment 130 Air Compressor 5.06 5.06 657.80 N/A N/A

Operation of Portable 

Equipment 520 Backhoe 13.52 54.08 7,030.40 N/A N/A

Operation of Portable 

Equipment 520 Plate Compactor 2.17 8.68 1128.40 N/A N/A

Operation of Portable 

Equipment 390 Forklift 10.02 30.06 3907.80 N/A N/A

Operation of Portable 

Equipment 260 Concrete Pump 3.25 6.50 845.00 N/A N/A

Operation of Portable 

Equipment 260 Concrete Saw 1.75 3.50 455.00 N/A N/A

Operation of Portable 

Equipment 1,040 Generator 5.06 40.48 5,262.40 N/A N/A

Operation of Portable 

Equipment 260 Aerial Lift (Man lift) 1.75 3.50 455.00 N/A N/A

Workers' Vehicles - Commuting N/A Light-Duty Vehicles N/A N/A N/A 50.00 6,500.00

Workers' Vehicles - Offsite 

Delivery/Haul N/A Flatbed Truck N/A 11.24 1,460.67 11.24 1,460.67

Workers' Vehicles - Offsite 

Delivery/Haul N/A Delivery Truck N/A 8.20 1,065.57 8.20 1,065.57

Workers' Vehicles - Onsite 

Hauling N/A Pickup Truck N/A N/A N/A 1.00 130.00

Workers' Vehicles - Onsite N/A Watering Truck N/A N/A N/A 1.35 175.28

376 48,840 72 9,332

TOTAL for 2 SCRs Overlapping Construction 751 97,680 144 18,663

6,011 781,441 1,148 149,304

Sources:
1.  Off-Road Mobile Emission Factors, Scenario Year 2015
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/off-road-mobile-source-emission-factors
2.  PM2.5 Significance Thresholds and Calculation Methodology, Appendix A - Updated CEIDARS Table with PM2.5 Fractions
http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-thresholds/particulate-matter-(pm)-2.5-significance-thresholds-and-calculation-methodology/final_pm2_5methodology.pdf?sfvrsn=2
3.  On-Road Mobile Emission Factors (EMFAC 2007 v2.3), Scenario Year 2015
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

TOTAL for 1 SCR

TOTAL for 8 Facilities Overlapping Construction by Installing @ SCRs each
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Install 1 SCR for 1 FCCU

Activity Days/ wk Hrs/day Wks/ month
Days/ 

month
Months Total Days Crew Size

Construction 5 8 4.33 21.67 12 260.00 140
Total 12 260.00

Construction

Max 

Equipment 

Rating Number

Operating 

Schedule

Usage 

Factor

2016 Mobile Source Emission Factors

Off-Road Equipment Type
hp Needed (hr/day)

VOC (lb/hr) CO (lb/hr) NOx (lb/hr) SOx (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) CO2 (lb/hr) CH4 (lb/hr)

Crane Composite 1 8 1 0.1073 0.4152 0.8625 0.0014 0.0352 0.0324 129 0.0097
Rough Terrain Crane (28 ton) 120 1 8 1 0.0690 0.3509 0.4155 0.0006 0.0341 0.0314 50.1 0.0062
Welding Machines Composite 5 8 1 0.0434 0.1912 0.2054 0.0003 0.0150 0.0138 25.6 0.0039
Air Compressor Composite 1 8 1 0.0641 0.3165 0.4318 0.0007 0.0282 0.0259 63.6 0.0058
Backhoe Composite 1 8 1 0.0559 0.3666 0.3681 0.0008 0.0222 0.0204 66.8 0.0050
Plate Compactor Composite 1 2 1 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Forklift Composite 1 6 1 0.0399 0.2181 0.2493 0.0006 0.0119 0.0109 54.4 0.0036
Concrete Pump Composite 1 2 1 0.0087 0.0417 0.0539 0.0001 0.0022 0.0021 7.2 0.0008
Concrete Saw Composite 1 2 1 0.0679 0.3892 0.4267 0.0007 0.0298 0.0274 58.5 0.0061
Generator Composite 2 8 1 0.0527 0.2821 0.4052 0.0007 0.0216 0.0198 61.0 0.0048
Aerial Lift (Man lift) Composite 2 2 1 0.0358 0.1768 0.2310 0.0004 0.0134 0.0123 34.7 0.0032

Incremental Increase in 

Combustion Emissions from 

Construction Equipment

VOC (lb/day) CO (lb/day)
NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day) CO2 (lb/day) CH4 (lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)

Crane (140 ton) 0.86 3.32 6.90 0.01 0.28 0.26 1029.02 0.08 1030.65 4.05
Rough Terrain Crane (28 ton) 0.55 2.81 3.32 0.00 0.27 0.25 401.18 0.05 402.23 1.58
Welding Machines 1.73 7.65 8.22 0.01 0.60 0.55 1024.11 0.16 1027.39 4.04
Air Compressor 0.51 2.53 3.45 0.01 0.23 0.21 508.86 0.05 509.83 2.00
Backhoe 0.45 2.93 2.94 0.01 0.18 0.16 534.38 0.04 535.22 2.10
Plate Compactor 0.01 0.05 0.06 0.00 0.00 0.00 8.63 0.00 8.65 0.03
Forklift 0.24 1.31 1.50 0.00 0.07 0.07 326.37 0.02 326.83 1.28
Concrete Pump 0.02 0.08 0.11 0.00 0.00 0.00 14.50 0.00 14.53 0.06
Concrete Saw 0.14 0.78 0.85 0.00 0.06 0.05 116.93 0.01 117.18 0.46
Generator 0.84 4.51 6.48 0.01 0.34 0.32 975.88 0.08 977.48 3.84
Aerial Lift (Man lift) 0.14 0.71 0.92 0.00 0.05 0.05 138.89 0.01 139.16 0.55

SUBTOTAL 5 27 35 0 2 2 5,079 0 5,089 20

*SCAQMD Regulation XXVII - Climate Change, Rule 2700 - General, Table 1 - Global Warming Potentials, CO2 = 1 and CH4 = 21
1 metric ton (MT) = 2,205 pounds
Construction GHGs are amortized over 30 years

Construction Number

Round- trip 

Distance

Mileage 

Rate 2016 Mobile Source Emission Factors

On-Road Equipment Type Fuel Needed (miles/day)

(miles/ 

gallon)

VOC 

(lb/mile) CO (lb/mile)

NOx 

(lb/mile) SOx (lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile) CO2 (lb/mile) CH4 (lb/mile)

Offsite (Construction Worker 
Vehicle) gasoline 140 50 20 0.0006 0.0054 0.0005 0.0000 0.0001 0.0001 1.1063 0.0001

Offsite (Flatbed Truck - Heavy-
Heavy Duty) diesel 1 100 8.9 0.0015 0.0065 0.0169 0.0000 0.0008 0.0007 4.2082 0.0001
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Offsite (Delivery Truck - 
Medium Duty) diesel 1 100 12.2 0.0015 0.0100 0.0107 0.0000 0.0004 0.0003 2.8401 0.0001

Onsite (Pickup Truck) gasoline 5 4 20 0.0006 0.0054 0.0005 0.0000 0.0001 0.0001 1.1063 0.0001
Onsite (Watering Truck) diesel 3 4 12.2 0.0015 0.0100 0.0107 0.0000 0.0004 0.0003 2.8401 0.0001

Incremental Increase in 

Combustion Emissions from On-

Road Construction Vehicles

VOC (lb/day) CO (lb/day)
NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day) CO2 (lb/day) CH4 (lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)

Offsite (Construction Worker 
Vehicle)

4.21 37.65 3.59 0.08 0.66 0.43 7743.92 0.37 7751.72 30.47

Offsite (Flatbed Truck - Heavy-
Heavy Duty)

0.15 0.65 1.69 0.00 0.08 0.07 420.82 0.01 420.96 1.65

Offsite (Delivery Truck - 
Medium Duty)

0.15 1.00 1.07 0.00 0.04 0.03 284.01 0.01 284.14 1.12

Onsite (Pickup Truck) 0.01 0.11 0.01 0.00 0.00 0.00 22.13 0.00 22.15 0.09
Onsite (Watering Truck) 0.02 0.12 0.13 0.00 0.01 0.00 34.08 0.00 34.10 0.13

SUBTOTAL 5 40 6 0 1 1 8,505 0 8,513 33

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day  x   Round-Trip length (mile) = Offsite Construction Emissions (lb/day)
Construction GHGs are amortized over 30 years

Construction Emissions Summary VOC (lb/day) CO (lb/day)
NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)
PM2.5 (lb/day) CO2 (lb/day) CH4 (lb/day)

CO2eq* 

(lb/day)

CO2eq* 

(MT/project)
Combustion Emissions from 

Construction Equipment
5.49 26.69 34.77 0.06 2.10 1.93 5078.75 0.50 5089.16 20.00

Combustion Emissions from On-

Road Construction Vehicles
4.53 39.53 6.49 0.08 0.80 0.54 8504.96 0.39 8513.07 33.46

TOTAL for 1 SCR 10 66 41 0 3 2 13,584 1 13,602 53

Significance Threshold 75 550 100 150 150 55 n/a n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in Fuel Usage 

From Construction Equipment and 

Workers' Vehicles

Total 

Constructio

n Hours for 

Project Equipment Type

Diesel Fuel 

Usage 

(gal/hr)

Total Diesel 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/project)

Total Gasoline 

Fuel Usage 

(gal/day)

Total 

Gasoline 

Fuel Usage 

(gal/project)

Operation of Portable Equipment 2,080 Crane 1.75 14.00 3,640.00 N/A N/A
Operation of Portable Equipment 2,080 Rough Terrain Crane (28 ton) 5.51 44.08 11,460.80 N/A N/A
Operation of Portable Equipment 10,400 Welding Machines 10.02 400.80 104,208.00 N/A N/A
Operation of Portable Equipment 2,080 Air Compressor 5.06 40.48 10,524.80 N/A N/A
Operation of Portable Equipment 2,080 Backhoe 13.52 108.16 28,121.60 N/A N/A
Operation of Portable Equipment 520 Plate Compactor 2.17 4.34 1128.40 N/A N/A
Operation of Portable Equipment 1,560 Forklift 10.02 60.12 15631.20 N/A N/A
Operation of Portable Equipment 520 Concrete Pump 3.25 6.50 1690.00 N/A N/A
Operation of Portable Equipment 520 Concrete Saw 1.75 3.50 910.00 N/A N/A
Operation of Portable Equipment 4,160 Generator 5.06 80.96 21,049.60 N/A N/A
Operation of Portable Equipment 1,040 Aerial Lift (Man lift) 1.75 7.00 1820.00 N/A N/A
Workers' Vehicles - Commuting N/A Light-Duty Vehicles N/A N/A N/A 350.00 91,000.00
Workers' Vehicles - Offsite 
Delivery/Haul N/A Flatbed Truck N/A 11.24 2,921.35 11.24 2,921.35
Workers' Vehicles - Offsite 
Delivery/Haul N/A Delivery Truck N/A 8.20 2,131.15 8.20 2,131.15
Workers' Vehicles - Onsite Hauling N/A Pickup Truck N/A N/A N/A 1.00 260.00
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Workers' Vehicles - Onsite N/A Watering Truck N/A N/A N/A 0.98 255.74
789 205,237 371 96,568

TOTAL for 2 SCR Overlapping Construction 1,579 410,474 743 193,136

3,947 1,026,184 1,857 482,841

Sources:
1.  Off-Road Mobile Emission Factors, Scenario Year 2016
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/off-road-mobile-source-emission-factors
2.  PM2.5 Significance Thresholds and Calculation Methodology, Appendix A - Updated CEIDARS Table with PM2.5 Fractions
http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-thresholds/particulate-matter-(pm)-2.5-significance-thresholds-and-calculation-methodology/final_pm2_5methodology.pdf?sfvrsn=2
3.  On-Road Mobile Emission Factors (EMFAC 2007 v2.3), Scenario Year 2016
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)

TOTAL for 1 SCR

TOTAL for 5 SCR Overlapping Construction in 2017
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Fugitive PM10 Emissions Associated with Installing One Ammonia Tank for One SCR Retrofit (due to building containment berm)

1.  GRADING ACTIVITIES (Backhoe)

G = Fugitive PM10 Emission Rate (lbs/day) = 0.75 x T x 1.0 x (S)1.5 x (M)-1.4
Source:  AP-42, 10/98, Table 11.9-1 (PM10 Equation for Overburden Bulldozing)

S = Silt Content 7.5 % Source: AP-42, 10/98, Table 11.9-3 (Correction Factors for Overburden Bulldozing)

M = Moisture Content 2 % Source: AP-42, 10/98, Table 11.9-3 (Correction Factors for Overburden Bulldozing)

T = max hours of operation/day 8 hr/day
G = Fugitive PM10 = 46.70 lbs/day

2.  TRENCHING/STOCKPILE LOADING (Backhoe)

LPM10 = Emission Factor per particle size (lbs/ton) = kPM10 x (0.0032) x (U/5)1.3 x (M/2)-1.4
Source:  AP-42, 01/95, p. 13.2.4-3 (Equation 1 for English Units)

U = Mean Wind Speed 12 mile/hr Source:  AP-42, 10/98, Table 11.9-5 (See Mine I)

M = Material Moisture Content 2 % Source:  AP-42, 10/98, Table 11.9-3 (Overburden Bulldozing)

kPM10 = Particle Size Multiplier for PM10 0.35 dimensionless Source:  AP-42, 01/95, p. 13.2.4-3

G = Maximum Daily Weight of Material Moved 10 tons/day
Note:  One backhoe can trench approximately 0.1 acre per day or 4,356 square feet per day, 
with a cut of 3 feet in depth, 13,068 cubic feet = 484 cubic yards and 1 cubic yard = 1 ton soil.

Tday, t = Truck Operating time, maximum 8 hr/day
LPM10 = Emission Factor per particle size = 0.0035 lbs PM10/ton soil moved  

PPM10 = Emission Rate based on particle size = (LPMx G) = 0.03 lbs PM10/day  

3.  STOCKPILE WIND EROSION

Q = Wind Erosion Emission Rate based on particle size (lbs/day) = kPM10* 0.72 x U x Tc * (A x B /43,560 sq. ft/acre) Source:  AP-42, 10/98, Table 11.9-1 (Emission Factor Equation for Active Storage Pile)

A = Length of Stockpile 15 ft
B = Width of Stockpile 15 ft

U = Mean Wind Speed 12 mile/hr Source:  AP-42, 10/98, Table 11.9-5 (General Characteristics of Surface Coal Mines - Mine I)

kPM10 = Particle Size Multiplier for PM10 0.5 dimensionless Source:  AP-42, 01/95, p. 13.2.5-3 (PM10 Aerodynamic Particle Size Multiplier (k) for Equation 2)

Tc = Time Piles Remain Uncovered 24 hr/day Note:  This calculation assumes that the piles remain uncovered for 24 hours/day.
QPM10 = 0.54 lbs PM10/day

4.  TRUCK FILLING/DUMPING

TF = Fugitive PM10 Emissions From Truck Filling = G (ton/day) x TF, PM10 (lb/ton)
TD = Fugitive PM10 Emissions From Truck Dumping = G (ton/day) x TD, PM10 (lb/ton)

TFPM10 = Emission Factor for Truck Filling = 0.0221 lb/ton of material moved
TDPM10 = Emission Factor for Truck Dumping = 0.0091 lb/ton of material moved

G = Maximum Daily Weight of Material Trucked Away 1 ton/day
TF = 0.02 lbs PM10/day

TD = 0.01 lbs PM10/day

 
FUGITIVE PM10 EMISSIONS SUMMARY

Activity

Unmitigated 

PM10 

(lbs/day)

Mitigated PM10 
1 

(lbs/day)

1. Grading 46.70 23.35
2. Trenching/Stockpile Loading 0.03 0.02
3. Storage Piles - Wind Erosion 0.54 0.27
4. Truck Filling/Dumping 0.03 0.02

TOTAL FOR 1 NH3 TANK BERM + 1 SCR 47.30 23.65

TOTAL FOR 2 NH3 TANK BERMS + 2 SCRS 94.60 47.30

TOTAL FOR 5 NH3 TANK BERMS + 5 SCRS 236.50 118.25

1  Water two times per day per SCAQMD Rule 403 (50% control efficiency)
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Refinery

Peak Operational Truck Trips per year at one facility (Refinery 6) = 147

EF, g/hr
Annual No 

of Trips
Idling, h/y

Emisions, 

lb/yr

Emisions, 

ton/yr
1.67 147 36.75 0.14 6.78E-05

Heavy-duty idling rates from emfac2011_idling_emission_rates.xlsx (http://www.arb.ca.gov/msei/emfac2011_idling_emission_rates.xlsx).

Emisions, 

ton/yr

Cancer 

Potency 

Factor, 

(mg/kg-d)-1

X/Q at 25 

m,

(ug/m3)/ 

(ton/yr)

CEF MP MWHF
Carcinogenic 

Health Risk

Screening 

Level
Significant?

6.78E-05 1.1 29.64 676.63 1 1 1.50E-06 1.00E-05 NO

Carcinogenic health risk = emissions, ton/yr x cancer potency, (mg/kg-day)-1 x X/Q, (ug/m3)/(ton/yr) x CEF x MP x MWHF
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Offsite Consequence Input Data for NH3 spill of one 11,000 gallon storage tank at a refinery facility

Refinery

Ammonia 

Storage,

gal

Berm 

Capacity,

gal

Ammonia 

Berm,

ft3

Height of 

Berm,

ft

Area,

ft2

11,000 12,100 1,618 3.0 539
Berms must be able to contain 110% the volume of the tank

Typical berm heights are three feet tall.
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Estimated distance to toxic endpoint: 0.1 miles (0.2 kilometers)

Estimated Distance Calculation 

This is the downwind distance to the toxic endpoint specified for this regulated substance under the RMP Rule. Report all distances shorter than 0.1 mile as 0.1 mile, 

and all distances longer than 25 miles as 25 miles.

Chemical: Ammonia (water solution)

Initial concentration: 20 %

CAS number: 7664-41-7

Threat type: Toxic Liquid

Scenario type: Worst-case

Liquid temperature: 25 C

Quantity released: 12100 gallons

Mitigation measures:

Diked area: 539 square feet

Dike height: 3 feet

Release rate to outside air: 11.7 pounds per minute

Surrounding terrain type: Urban surroundings (many obstacles in the immediate area)

Toxic endpoint: 0.14 mg/L; basis: ERPG-2

Wind speed: 1.5 meters/second (3.4 miles/hour)

Stability class: F

Air temperature: 77 degrees F (25 degrees C)

Scenario Summary

Assumptions about this scenario

RMP*Comp
RMP*Comp 

Back

RMP*Comp | US EPA

7/28/2015https://cdxnodengn.epa.gov/cdx-rmp-maintain/action/rmp-comp/toxicLiquid
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Ammonia 
Slip Conc at 
the Exit of 
the Stack, 

ppm

Dispersion 
Factor

Molecular 
Weight, 
g/mol

Peak 
Conc at a 
Receptor 
25 m from 
the Stack, 

ug/m3

Acute 
REL, 

ug/m3

Chronic 
REL, 

ug/m3

Acute 
Hazard 
Index

Chronic 
Hazard 
Index

5 0.01 17.03 35 3,200 200 0.01 0.17

Conc., ug/m3 = (conc., ppm x 1,000 x molecular weight, g/mol)/24.5 m3/kmol

Hazard index = conc. at receptor 25 m from stack, ug/m3/REL, ug/m3

Ammonia slip is limited to five ppm by permitting. 

Based on the Staff Report for Toxic Air Contaminants 1401.1 – Requirements for New and Relocated 
Facilities Near Schools, and 1402 – Control of Toxic Air Contaminants from Existing Source, June 2015 
the concentration at a receptor 25 m from a stack would be much less than one percent of the 
concentration at the release from the exist of the stack.

PAReg XX 63 August 2015



Appendix E Construction and Operation Calculations
Worksheet B-1

Phase I:  Demolition

Refinery and Non-Refinery Sector

Activity No. of Scrubbers

Phase I:  Demolition 1 Preparation to Install WGS or DGS

Activity Days/ wk
Wks/ 

month

Days/ 

month
Months

Total 

Days

Crew 

Size

Demolition 5 4.33 21.67 1 21.67 50
Construction 5 4.33 21.67 17 368.33 175

Total 18 390

Phase I:  Demolition Rating Number
Operation 

Schedule
2016 Off-Road Emission Factors

Off-Road Equipment Type Fuel (hp) Needed (hr/day)
VOC 

(lb/hr)

CO 

(lb/hr)
NOx (lb/hr)

SOx 

(lb/hr)

PM10 

(lb/hr)

PM2.5 

(lb/hr)

CO2 

(lb/hr)

CH4 

(lb/hr)
crane diesel comp 1 8 0.097200 0.331700 0.278900 0.000240 0.027900 0.025600 25.348000 0.007650
front end loader diesel comp. 1 8 0.042600 0.301600 0.406900 0.000390 0.031300 0.028800 40.459700 0.012200
forklift diesel comp. 1 8 0.057200 0.318300 0.492300 0.000380 0.041200 0.037900 40.003700 0.012100
concrete saw diesel comp. 1 8 0.080800 0.471900 0.577800 0.000780 0.043400 0.043400 74.083200 0.007170
jack hammer diesel comp. 1 8 0.061400 0.314000 0.395400 0.000500 0.032800 0.032800 46.908000 0.005530

Phase I:  Demolition Number

Round- 

trip 

Distance

Mileage 

Rate
2016 Mobile Source Emission Factors

On-Road Equipment Type Fuel Needed (miles/day)
(miles/ 

gallon)

VOC 

(lb/mile)

CO 

(lb/mile)

NOx 

(lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)

Offsite (Construction Worker 
Vehicle) gasoline 50 30 20 0.002910 0.01100 0.000880 0.000010 0.000780 0.000220 1.030600 0.000070

Offsite (Flatbed Truck - 
Heavy-Heavy Duty) diesel 3 50 4.89 0.007800 0.14800 0.033200 0.000060 0.001170 0.000500 5.440400 0.000080

Offsite (Delivery Truck - 
Medium Duty) diesel 5 50 6 0.006570 0.10040 0.029500 0.000050 0.001200 0.000520 4.688000 0.000060

Onsite (Pickup Truck) gasoline 1 10 20 0.006570 0.10040 0.029500 0.000050 0.001200 0.000520 4.688000 0.000060
Onsite (Watering Truck - 
Medium Duty) diesel 1 10 6 0.006570 0.10040 0.029500 0.000050 0.001200 0.000520 4.688000 0.000060

Incremental Increase in 

Onsite Combustion 

Emissions from 

Construction Equipment

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

crane 0.78 2.65 2.23 0.00 0.22 0.20 202.78 0.06
front end loader 0.34 2.41 3.26 0.00 0.25 0.23 323.68 0.10

forklift 0.46 2.55 3.94 0.00 0.33 0.30 320.03 0.10
concrete saw 0.65 3.78 4.62 0.01 0.35 0.35 592.67 0.06
jack hammer 0.49 2.51 3.16 0.00 0.26 0.26 375.26 0.04
SUBTOTAL 2.71 13.90 17.21 0.02 1.41 1.35 1814.42 0.36

Equation:  Emission Factor (lb/hr)  x  No. of Equipment x  Work Day (hr/day) = Onsite Construction Emissions (lbs/day)
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Appendix E Construction and Operation Calculations
Worksheet B-1

Phase I:  Demolition

Refinery and Non-Refinery Sector

Incremental Increase in 

Offsite Combustion 

Emissions from 

Construction Vehicles

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

Offsite (Construction Worker 
Vehicle) 4.37 16.50 1.32 0.02 1.17 0.33 1545.90 0.11
Offsite (Flatbed Truck - 
Heavy-Heavy Duty) 1.17 22.20 4.98 0.01 0.18 0.08 816.06 0.01
Offsite (Delivery Truck - 
Heavy Duty) 1.64 25.10 7.38 0.01 0.30 0.13 1172.00 0.02
Onsite (Pickup Truck) 0.07 1.00 0.30 0.00 0.01 0.01 46.88 0.00
Onsite (Watering Truck - 
Medium Duty) 0.07 1.00 0.30 0.00 0.01 0.01 46.88 0.00

SUBTOTAL 7.31 65.81 14.27 0.04 1.67 0.55 3627.72 0.13

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day  x   Round-Trip length (mile) = Offsite Construction Emissions (lb/day)

Total Incremental 

Combustion Emissions 

from Construction 

Activities

VOC 

(lb/day)

CO 

(lb/day)

NOx 

(lb/day)

SOx 

(lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

CO2e 

(MT*)

Phase I:  Demolition 

TOTAL
10 80 31 0.06 3 2 5442 0 5452 2

Significant Threshold 75 550 100 150 150 55 n/a n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds; GHGs from temporary construction activities are amortized over 30 years.

Incremental Increase in 

Fuel Usage From 

Construction Equipment 

and Workers' Vehicles

Total 

Demolitio

n Hours

Equipme

nt Type

Diesel 

Fuel 

Usage 

(gal/hr)

Total 

Diesel 

Fuel 

Usage 

(gal/day)

Total 

Gasoline 

Fuel 

Usage 

(gal/day)

Total 

Diesel 

Fuel 

Usage 

(gal/pha

se I)

Total 

Gasoline 

Fuel 

Usage 

(gal/phase 

I)
Operation of Portable 
Equipment 173 crane 3.9 31.20 N/A 676.00 N/A

Operation of Portable 
Equipment 173 front end 

loader 2.1 16.80 N/A 364.00 N/A

Operation of Portable 
Equipment 173 Forklift 1.1 8.80 N/A 190.67 N/A

Operation of Portable 
Equipment 173 Concrete 

Saw 1.5 12.00 N/A 260.00 N/A

Operation of Portable 
Equipment 173 jack 

hammer 1.5 12.00 N/A 260.00 N/A

Workers' Vehicles - 
Commuting N/A

Light-
Duty 
Vehicles

N/A N/A 75.00 N/A 1625.00

Workers' Vehicles - Offsite 
Delivery/Haul N/A Flatbed 

Truck N/A 30.67 N/A 664.62 N/A

Workers' Vehicles - Offsite 
Delivery/Haul N/A Delivery 

Truck N/A 41.67 N/A 902.78 N/A

Workers' Vehicles - Onsite 
Hauling N/A Pickup 

Truck N/A N/A 0.50 N/A 10.83

Workers' Vehicles - Onsite 
Hauling N/A Watering 

Truck N/A 1.67 N/A 36.11 N/A

TOTAL 155 76 3,354 1,636

Sources:
1.  Off-Road Mobile Emission Factors, Scenario Year 2016
EF from Burden in EMFAC2011

2.  PM2.5 Significance Thresholds and Calculation Methodology, Appendix A - Updated CEIDARS Table with PM2.5 Fractions
http://www.aqmd.gov/ceqa/handbook/PM2_5/PM2_5.html/finalAppA.doc
On-Road Mobile Emission Factors (EMFAC 2011), Scenario Year 2016
http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysis-handbook/emfac-2007-(v2-3)-emission-factors-(on-road)
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Appendix E Construction and Operation Calculations
Worksheet B-3

Phase II:  Fugitive Dust

Refinery and Non-Refinery Sector

Fugitive PM10 Emissions Associated with foundation work for WGS or DGS Installation

1.  GRADING ACTIVITIES (Backhoe)

G = Fugitive PM10 Emission Rate (lbs/day) = 0.75 x T x 1.0 x (S)1.5 x (M)-1.4
Source:  AP-42, 10/98, Table 11.9-1 (PM10 Equation for Overburden Bulldozing)

S = Silt Content 7.5 % Source: AP-42, 10/98, Table 11.9-3 (Correction Factors for Overburden Bulldozing)

M = Moisture Content 2 % Source: AP-42, 10/98, Table 11.9-3 (Correction Factors for Overburden Bulldozing)

T = max hours of operation/day 8 hr/day
G = Fugitive PM10 = 46.70 lbs/day

2.  TRENCHING/STOCKPILE LOADING (Backhoe)

LPM10 = Emission Factor per particle size (lbs/ton) = kPM10 x (0.0032) x (U/5)1.3 x (M/2)-1.4
Source:  AP-42, 01/95, p. 13.2.4-3 (Equation 1 for English Units)

U = Mean Wind Speed 12 mile/hr Source:  AP-42, 10/98, Table 11.9-5 (See Mine I)

M = Material Moisture Content 2 % Source:  AP-42, 10/98, Table 11.9-3 (Overburden Bulldozing)

kPM10 = Particle Size Multiplier for PM10 0.35 dimensionless Source:  AP-42, 01/95, p. 13.2.4-3

G = Maximum Daily Weight of Material Moved 1 tons/day
Note:  One backhoe can trench approximately 0.1 acre per day or 4,356 square feet per day, with 
a cut of 3 feet in depth, 13,068 cubic feet = 484 cubic yards and 1 cubic yard = 1 ton soil.

Tday, t = Truck Operating time, maximum 5 hr/day
LPM10 = Emission Factor per particle size = 0.0035 lbs PM10/ton soil moved  

PPM10 = Emission Rate based on particle size = (LPMx G) = 0.0035 lbs PM10/day  

3.  STOCKPILE WIND EROSION

Q = Wind Erosion Emission Rate based on particle size (lbs/day) = kPM10* 0.72 x U x Tc * (A x B /43,560 sq. ft/acre) Source:  AP-42, 10/98, Table 11.9-1 (Emission Factor Equation for Active Storage Pile)

A = Length of Stockpile 21 ft
B = Width of Stockpile 21 ft
U = Mean Wind Speed 12 mile/hr Source:  AP-42, 10/98, Table 11.9-5 (General Characteristics of Surface Coal Mines - Mine I)

kPM10 = Particle Size Multiplier for PM10 0.5 dimensionless Source:  AP-42, 01/95, p. 13.2.5-3 (PM10 Aerodynamic Particle Size Multiplier (k) for Equation 2)

Tc = Time Piles Remain Uncovered 24 hr/day Note:  This calculation assumes that the piles remain uncovered for 24 hours/day.
QPM10 = 1.05 lbs PM10/day

4.  TRUCK FILLING/DUMPING

TF = Fugitive PM10 Emissions From Truck Filling = G (ton/day) x TF, PM10 (lb/ton)
TD = Fugitive PM10 Emissions From Truck Dumping = G (ton/day) x TD, PM10 (lb/ton)

TFPM10 = Emission Factor for Truck Filling = 0.0221 lb/ton of material moved
TDPM10 = Emission Factor for Truck Dumping = 0.0091 lb/ton of material moved

G = Maximum Daily Weight of Material Trucked Away 1 ton/day
TF = 0.02 lbs PM10/day

TD = 0.01 lbs PM10/day

FUGITIVE PM10 EMISSIONS SUMMARY

Activity

Unmitigated 

PM10 

(lbs/day)

Mitigated PM10 
1 

(lbs/day)

1. Grading 46.70 18.21
2. Trenching/Stockpile Loading 0.00 0.00
3. Storage Piles - Wind Erosion 1.05 0.41
4. Truck Filling/Dumping 0.03 0.01

TOTAL 47.78 18.64
1  Water three times per day per SCAQMD Rule 403 (61% control efficiency)
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Appendix E Construction and Operation Calculations
Worksheet B-2

Phase II:  Construction

 Refinery and Non-Refinery Sector

Activity

No. of 

Scrubbers  

Phase II:  Construction 1 Install WGS or DGS

Activity Days/wk Wks/month Days/month Months Total Days Crew Size

Demolition 5 4.33 21.67 1 21.67 50
Construction 5 4.33 21.67 17 368.33 175

Total 18 390

Phase II:  Construction Rating Number

Operation 

Schedule 2016 Off-Road Emission Factors

Off-Road Equipment Type Fuel (hp) Needed (hr/day) VOC (lb/hr) CO (lb/hr) NOx (lb/hr) SOx (lb/hr)

PM10 

(lb/hr)

PM2.5 

(lb/hr)

CO2 

(lb/hr)

CH4 

(lb/hr)

backhoe diesel comp. 1 8 0.0426 0.3016 0.4069 0.0004 0.0313 0.0288 40.5 0.0122
crane diesel comp. 2 8 0.0972 0.3317 0.2789 0.0002 0.0279 0.0256 25 0.0077
aerial lift diesel comp. 3 8 0.0216 0.4173 0.3549 0.0006 0.0146 0.0134 66.0 0.0199
forklift diesel comp. 1 8 0.0572 0.3183 0.4923 0.0004 0.0412 0.0379 40.0 0.0121
generator diesel comp. 1 8 0.0799 0.4754 0.6043 0.0008 0.0424 0.0424 77.9 0.0071
welder diesel comp. 10 8 0.0553 0.2932 0.3713 0.0005 0.0297 0.0297 45.0 0.0050
cement mixer diesel comp. 1 2 0.0074 0.0386 0.0462 0.0001 0.0019 0.0019 6.3 0.0007

Phase II:  Construction Number

Round-trip 

Distance

Mileage 

Rate 2016 Mobile Source Emission Factors

On-Road Equipment Type Fuel Needed (miles/day)

(miles/ 

gallon) VOC (lb/mile) CO (lb/mile)

NOx 

(lb/mile)

SOx 

(lb/mile)

PM10 

(lb/mile)

PM2.5 

(lb/mile)

CO2 

(lb/mile)

CH4 

(lb/mile)

Offsite (Construction Worker Vehicle) gasoline 175 30 20 0.002910 0.011000 0.000880 0.000010 0.000780 0.000220 1.030600 0.000070
Offsite (Flatbed Truck - Heavy-Heavy Duty) diesel 3 50 4.89 0.007800 0.148000 0.033200 0.000060 0.001170 0.000500 5.440400 0.000080
Offsite (Delivery Truck - Medium Duty) diesel 5 50 6 0.006570 0.100400 0.029500 0.000050 0.001200 0.000520 4.688000 0.000060
Onsite (Pickup Truck) gasoline 1 10 20 0.006570 0.100400 0.029500 0.000050 0.001200 0.000520 4.688000 0.000060

 
Incremental Increase in Onsite 

Combustion Emissions from 

Construction Equipment VOC (lb/day) CO (lb/day) NOx (lb/day) SOx (lb/day) PM10 (lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

backhoe 0.34 2.41 3.26 0.00 0.25 0.23 323.68 0.10
crane 1.56 5.31 4.46 0.00 0.45 0.41 405.57 0.12
aerial lift 0.52 10.02 8.52 0.02 0.35 0.32 1583.75 0.48
forklift 0.46 2.55 3.94 0.00 0.33 0.30 320.03 0.10
generator 0.64 3.80 4.83 0.01 0.34 0.34 623.03 0.06
welder 4.42 23.46 29.70 0.04 2.38 2.38 3597.29 0.40
cement mixer 0.01 0.08 0.09 0.00 0.00 0.00 12.63 0.00

SUBTOTAL 7.95 47.62 54.80 0.07 4.10 3.98 6865.97 1.25

Equation:  Emission Factor (lb/hr)  x  No. of Equipment x  Work Day (hr/day) = Onsite Construction Emissions (lbs/day)

Incremental Increase in Offsite 

Combustion Emissions from 

Construction Vehicles VOC (lb/day) CO (lb/day) NOx (lb/day) SOx (lb/day) PM10 (lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

Offsite (Construction Worker Vehicle) 15.28 57.75 4.62 0.05 4.10 1.16 5410.65 0.37
Offsite (Flatbed Truck - Heavy-Heavy Duty) 1.17 22.20 4.98 0.01 0.18 0.08 816.06 0.01
Offsite (Delivery Truck - Medium Duty) 1.64 25.10 7.38 0.01 0.30 0.13 1172.00 0.02
Onsite (Pickup Truck) 0.07 1.00 0.30 0.00 0.01 0.01 46.88 0.00

SUBTOTAL 18.16 106.05 17.27 0.07 4.58 1.37 7445.59 0.40

Equation:  No. of Vehicles  x  Emission Factor (lb/mile)  x  No. of Round-Trips/Day  x   Round-Trip length (mile) = Offsite Construction Emissions (lb/day)
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Appendix E Construction and Operation Calculations
Worksheet B-2

Phase II:  Construction

 Refinery and Non-Refinery Sector

FUGITIVE PM10 EMISSIONS SUMMARY

Activity

Unmitigated 

PM10 

(lbs/day)

Mitigated 

PM10 
1 

(lbs/day)

Unmitigated 

PM2.5 

(lbs/day)

Mitigated 

PM2.5 
1 

(lbs/day)

1. Grading 46.70 18.21 9.71 4.86
2. Trenching/Stockpile Loading 0.00 0.00 0.00 0.00
3. Storage Piles - Wind Erosion 1.05 0.41 0.22 0.11
4. Truck Filling/Dumping 0.03 0.01 0.01 0.00

SUBTOTAL 47.78 18.64 9.94 4.97
1  Water two times per day per SCAQMD Rule 403 (50% control efficiency)

Total Incremental Combustion 

Emissions from Construction Activities VOC (lb/day) CO (lb/day) NOx (lb/day) SOx (lb/day) PM10 (lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day)

CH4 

(lb/day)

CO2e 

(lb/day)

CO2e 

(MT)*

Phase II:  Construction TOTAL 26 154 72 0.14 27 10 14312 2 14346 80

Significant Threshold 75 550 100 150 150 55 n/a n/a n/a n/a
Exceed Significance? NO NO NO NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds; GHGs from temporary construction activities are amortized over 30 years.

Incremental Increase in Fuel Usage 

From Construction Equipment and 

Workers' Vehicles

Total 

Construction 

Hours

Equipment 

Type

Diesel Fuel 

Usage 

(gal/hr)

Total Diesel 

Fuel Usage 

(gal/day)

Total 

Gasoline Fuel 

Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/phase II)

Total 

Gasoline 

Fuel Usage 

(gal/phase 

II)

Operation of Portable Equipment 2947 backhoe 2.1 16.80 N/A 6,188.00 N/A
Operation of Portable Equipment 2947 crane 3.9 62.40 N/A 11,492.00 N/A
Operation of Portable Equipment 2947 aerial lift 1.2 28.80 N/A 3,536.00 N/A
Operation of Portable Equipment 2947 forklift 1.1 8.80 N/A 3,241.33 N/A
Operation of Portable Equipment 2947 generator 4.2 33.60 N/A 12,376.00 N/A
Operation of Portable Equipment 2947 welder 1.18 94.40 N/A 3,477.07 N/A
Operation of Portable Equipment 737 cement mixer 2.8 5.60 N/A 2,062.67 N/A

Workers' Vehicles - Commuting N/A
Light-Duty 
Vehicles N/A N/A 262.50 N/A 96,687.50

Workers' Vehicles - Offsite Delivery/Haul N/A Flatbed Truck N/A 30.67 N/A 11,298.57 N/A
Workers' Vehicles - Offsite Delivery/Haul N/A Delivery Truck N/A 41.67 N/A 15,347.22 N/A
Workers' Vehicles - Onsite Hauling N/A Pickup Truck N/A N/A 0.50 N/A 184.17

TOTAL 323 263 69,019 96,872

Sources:
1.  Off-Road Mobile Emission Factors, Scenario Year 2012
http://www.aqmd.gov/ceqa/handbook/offroad/offroad.html/offroadEF07_25.xls
2.  PM2.5 Significance Thresholds and Calculation Methodology, Appendix A - Updated CEIDARS Table with PM2.5 Fractions
http://www.aqmd.gov/ceqa/handbook/PM2_5/PM2_5.html/finalAppA.doc
3.  On-Road Mobile Emission Factors (EMFAC 2007 v2.3), Scenario Year 2012
http://www.aqmd.gov/ceqa/handbook/onroad/onroad.html/onroadEF07_26.xls
http://www.aqmd.gov/ceqa/handbook/onroad/onroad.html/onroadEFHHDT07_26.xls
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Appendix E Construction and Operation Calculations
Worksheet B-4

Overlapping Phase I and Phase II

Refinery and Non-Refinery Sector

One Facility Undergoing Demolition Overlapping with One Facility Under Construction
Total Incremental Combustion 

Emissions from Construction Activities

VOC 

(lb/day) CO (lb/day)

NOx 

(lb/day) SOx (lb/day)

PM10 

(lb/day)

PM2.5 

(lb/day)

CO2 

(lb/day) CH4 (lb/day)

CO2e 

(lb/day) CO2e (MT*)

Phase I:  Demolition TOTAL 10 80 31 0 3 2 5,442 0 5,452 2

Phase II:  Construction TOTAL 26 154 72 0 27 10 14,312 2 14,346 80

Overlapping Phase I + Phase II TOTAL 36 233 104 0 30 12 19,754 2 19,799 82

Significant Threshold 75 550 100 150 150 55 n/a n/a n/a n/a
Exceed Significance? NO NO YES NO NO NO n/a n/a n/a n/a

*1 metric ton (MT) = 2,205 pounds

Incremental Increase in Fuel Usage 

From Construction Equipment and 

Workers' Vehicles

Total Diesel 

Fuel Usage 

(gal/day)

Total 

Gasoline 

Fuel Usage 

(gal/day)

Total Diesel 

Fuel Usage 

(gal/both 

phases)

Total 

Gasoline 

Fuel Usage 

(gal/both 

phases)

Phase I:  Demolition TOTAL 155 76 3,354 1,636

Phase II:  Construction TOTAL 323 263 69,019 96,872

Overlapping Phase I + Phase II TOTAL 478 339 72,373 98,508
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Appendix E Construction and Operation Calculations Refinery and Non-Refinery Sector

Facility

plot space (sf) 

for WGS or 

DGS

Acreage

1 3,953 0.09075

2 371 0.00852

3 0 0

4 1,575 0.03616

5 11,860 0.27227

6 5,930 0.13613

7 0 0

8 3,953 0.09075

9 1,575 0.03616

Total 29,217 1

Area 

Disturbe

d,

ft2

Depth of 

Water,

ft

Water 

Use,

ft3

Water 

Use,

gal

Number 

of 

Watering

s per day

Total 

Daily 

Water 

Use,

gal

29,217 0.005 146 1,093 3 3,278

Assumed 1/16 inch depth of water applied per washing
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Appendix E Construction and Operation Calculations Non-Refinery Sector

Non-

Refinery 

Facility 

Number

Affected Device
Proposed NOx 

Control

NH3Tank Size, 

gallon
NH3 Use, ton/yr

NH3 Use, 

gal/yr

1 Turbines 3 SCRs 5,000 742.5 193,857

1 ICEs 5 SCRs 1,000

2 Turbines 4 SCRs 2,000 81.8 21,355

2 ICEs 6 SCRs 1,000

3 ICEs 5 SCRs 1,000

4 Turbine 1 SCR 2,000 178.1 46,510

5 Turbines 2 SCRs 2,000 52.2 13,622

6 Turbine 1 SCR 2,000 195.1 50,933

7 Turbines 2 SCRs 2,000 158.9 41,479

8 Glass Furnace 2 SCRs 1,000 20.5 5,352

8 Glass Furnace 1 DGS 1,062 0.9 113,126

9 SiO2:Na2O Furnace 1 SCR 600 2.7 42,048

10 Metal Heat Treating SCR mfr 1 2,000 182.6 47,688

10 Metal Heat Treating SCR mfr 2 2,000 182.6 47,688

11 Turbines
SCR 

(Replacement)
10,000 407 106,078

1,798 623,657

Facility 8 has two options, SCR or DGS.

Faciliy 11 has an existing NH3 tank and the annual usage is existing, not an increase.

The type of ammonia to be used is aqueous, 19% by weight.

Assumed that haul and delivery trucks can hold 20 yd3 of material.

Non-

Refinery 

Facility 

Number

Electricity, kwh/yr
Electricity, 

kwh/day
Electricity, Mwh/day

Instantaneous 

Electricity, MW

1 5,183,169 14,200 14.20 0.59

1 61,269 168 0.17 0.01

2 1,052,422 2,883 2.88 0.12

2 74,656 205 0.20 0.01

3 168,490 462 0.46 0.02

4 222,099 608 0.61 0.03

5 444,198 1,217 1.22 0.05

6 222,099 608 0.61 0.03

7 3,419,977 9,370 9.37 0.39

8 258,007 707 0.71 0.03

8 806,270 2,209 2.21 0.09

9 455,520 1,248 1.25 0.05

10 2,091,180 5,729 5.73 0.24

10 2,091,180 5,729 5.73 0.24

11 0 0 0 0.00

16,550,537 45,344 45 1.89

Note:  Instantaneous Electricity Equation:  45,344 kW-hr/day x 1 work day/24 hr x 1 MW/1000 kW = 1.9 MW
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Urea Use, 

gal/yr

Electricity, 

kwh/yr

Hydrated Lime 

Tank Capacity, 

lb

Hydrated 

Lime, lb/yr

Catalyst 

Delivered, 

ton/yr

Catalyst 

Delivered, 

ft3/yr

Solid 

Waste, lb/yr

Filter Waste, 

lb/yr

5,183,169 N/A N/A N/A N/A

16,134 61,269 N/A N/A 0.9 N/A N/A

1,052,422 N/A N/A N/A N/A

19,659 74,656 N/A N/A 3.28 N/A N/A

44,368 168,490 N/A N/A 2.46 N/A N/A

222,099 N/A N/A N/A N/A

444,198 N/A N/A N/A N/A

222,099 N/A N/A N/A N/A

3,419,977 N/A N/A N/A N/A

258,007 N/A N/A N/A N/A

806,270 150,000 682,229 1315 837,281 5,664

455,520 N/A N/A 328 N/A N/A

2,091,180 N/A N/A 743

2,091,180 N/A N/A 743

Same N/A N/A Same N/A N/A

80,161 16,550,537 150,000 682,229 7 3,130 837,281 5,664

Note:  Instantaneous Electricity Equation:  45,344 kW-hr/day x 1 work day/24 hr x 1 MW/1000 kW = 1.9 MW
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NH3/Urea 

Number of 

Delivery 

Trips

Hydrated 

Lime 

Number of 

Delivery 

Trips

Solid Waste 

Number of 

Haul Trips

Filter 

Waste 

Minimum 

Number of 

Haul Trips

Catalyst 

Delivery

TOTAL 

per year

39

17

11

20

45

23

7

25

21

5

107 5 11 1 0 123

70

24

24

Existing

437 5 11 1 0 454
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Non-

Refinery 

Facility 

Number

Equipment/Source Category
Nox Control Technology Assumed to Be 

Installed
County Equipment Electricity Provider Natural Gas Provider Solid Waste

1 Utility 5 SCR - ICE, 3 SCR - turbine Los Angeles ICE, turbine Self So Cal Gas Sunshine Canyon Landfill

2 Utility 6 SCR - ICE, 4 SCR - turbine Riverside ICE, turbine Self So Cal Gas Badlands Sanitary Landfill 

3 Utility 5 SCR Los Angeles ICE Self/SCE So Cal Gas Chiquita Canyon Landfill

4 State Hospital Utility 1 SCR Los Angeles Turbine Self/SCE So Cal Gas

5 Airport 2 SCR Los Angeles Turbine Self/DWP So Cal Gas Sunshine Canyon Landfill

6 Paper mfg 1 SCR San Bernardino Turbine Self/SCE So Cal Gas Milliken Sanitary Landfill

7 Oil Field 2 SCR Los Angeles Turbine Self/SCE So Cal Gas Chiquita Canyon Landfill

8 Container Glass Mfg 2 SCRs or 1 DGS Los Angeles Glass furnace City of Vernon City of Vernon

9 Glass mfg 1 DGS or 1 SCR Los Angeles SiO2:Na2O furnace SCE So Cal Gas South Gate Transfer Station

10 Metal forging 1 SCR San Bernardino Heat treating furnace SCE So Cal Gas Mid-Valley Landfill
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Phase Number Phase Name Phase Type Start Date End Date Num Days 

Week

Num Days

1 Demolition Demolition 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/18/2016 5 2

3 Building Construction Building Construction 1/20/2016 1/3/2017 5 250

4 Paving Paving 6/8/2016 6/14/2016 5 5

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Building Construction Cranes 1 6 226 0.29

Building Construction Forklifts 1 6 89 0.2

Building Construction Generator Sets 1 8 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6 97 0.37

Building Construction Welders 2 8 46 0.45

Building Construction Aerial Lifts 1 8 62 0.31

Demolition Concrete/Industrial Saws 1 8 81 0.73

Demolition Rubber Tired Dozers 1 8 255 0.4

Demolition Tractors/Loaders/Backhoes 1 8 97 0.37

Demolition Cranes 1 8 226 0.29

Paving Cement and Mortar Mixers 1 6 9 0.56

Paving Paving Equipment 1 8 130 0.36

Paving Plate Compactors 1 6 125 0.42

Paving Tractors/Loaders/Backhoes 1 8 97 0.37

Site Preparation Rubber Tired Dozers 1 7 255 0.4

Site Preparation Tractors/Loaders/Backhoes 1 8 97 0.37

Site Preparation Trenchers 1 8 80 0.5
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Peak Daily Criteria Construction Emissions per Control Equipment at Non-Refinery Facility

Description
ROG, 

lb/day

NOx, 

lb/day

CO, 

lb/day

SO2, 

lb/day

PM10 

Total, 

lb/day

PM2.5 

Total, 

lb/day

Daily Unmitigated 3.7 31.7 21.7 0.03 7.1 4.1

Daily Mitigated 3.7 31.7 21.7 0.03 3.5 2.3

Emissions estimated with CalEEMod for 2016.

Project Peak Daily Criteria Construction Emissions for Non-Refinery Facilities

Description
ROG, 

lb/day

NOx, 

lb/day

CO, 

lb/day

SO2, 

lb/day

PM10 

Total, 

lb/day

PM2.5 

Total, 

lb/day

Daily Unmitigated 40 349 239 0.38 78 45

Daily Mitigated 40 349 239 0.38 39 25

Emissions estimated with CalEEMod for 2016.
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Construction Fuel Use

Diesel Fuel Use for Off-Road Construction Equipment

Phase Name Offroad Equipment Type Amount
Usage 

Hours
Horse Power

Load 

Factor

Fuel Use by 

Piece of 

Equipment, 

gal/hr

Total 

Diesel 

Fuel Use, 

gal/day

Number of  

Days for 

Entire 

Project

Total Diesel 

Fuel Use, 

gal/project

Building Construction Cranes 1 6.00 226 0.29 3.9 23.4 250 5,850

Building Construction Aerial Lifts 1 8 62 0.31 1.2 9.6 250 2,400

Building Construction Forklifts 1 6.00 89 0.20 1.1 6.6 250 1,650

Building Construction Generator Sets 1 8.00 84 0.74 4.2 33.6 250 8,400

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37 2.1 12.6 250 3,150

Building Construction Welders 2 8.00 46 0.45 NA 250 0

85.8 21,450

Demolition Cranes 1 8 226 0.29 3.9 31.2 10 312

Demolition Concrete/Industrial Saws 1 8.00 81 0.73 NA 10 0

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37 2.1 16.8 10 168

Demolition Rubber Tired Dozers 1 8.00 255 0.40 5.9 47.2 10 472

95.2 952

Paving Cement and Mortar Mixers 1 6.00 9 0.56 2.8 16.8 5 84

Paving Paving Equipment 1 8.00 130 0.36 2.8 22.4 5 112

Paving Plate Compactors 1 6.00 125 0.42 2.8 16.8 5 84

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37 2.1 16.8 5 84

72.8 364

Site Preparation Rubber Tired Dozers 1 7.00 255 0.40 5.9 41.3 2 83

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37 2.1 16.8 2 34

Site Preparation Trenchers 1 8 80 0.5 2.1 16.8 2 34

74.9 149.8

Fuel use by equipment from Offroad for 2015

Max Daily Usage, gal/day 95.2 21,450
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Fuel Use for On-Road Vehicles During Construction

Phase Name Offroad Equipment Count Worker 

Trip 

Number 

(gasoline)

Vendor 

Trip 

Number 

(diesel)

Hauling Trip 

Number 

(diesel)

Worker 

Trip 

Length

Vendor Trip 

Length

Hauling 

Trip 

Length

Worker, 

mpg

Vendor, 

mpg
Hauling, mpg

Worker Trip Fuel Use 

(gasoline), gal/day

Vendor 

Trip Fuel 

Use 

(diesel), 

gal/day

Hauling 

Trip Fuel 

Use 

(diesel), 

gal/day

Number of  

Days for Entire 

Project

Worker Trip 

Fuel Use 

(gasoline), 

gal/project

Vendor Trip 

Fuel Use 

(diesel), 

gal/project

Hauling Trip 

Fuel Use 

(diesel), 

gal/project

Demolition (Diesel) 3 15 0 5 14.7 6.9 20 19 12.2 8.9 23 0 22 10 232 0 225

Site Preparation (Diesel) 2 8 0 0 14.7 6.9 20 19 12.2 8.9 12 0 0 2 25 0 0

Building Construction 

(Gasoline)
6 18 7 0 14.7 6.9 20 19 12.2 8.9 28 8 0 250 6,963 1,980 0

Paving (Diesel) 4 13 0 0 14.7 6.9 20 19 12.2 8.9 20 0 0 5 101 0 0

28 7.9 22 6,963 1,980 225

Fuel use by equipment from EMFAC2011 for 2015

Maximum Daily Fuel Use

Source Gasoline, gal/day

Diesel 

Fuel, 

gal/day

Gasoline, 

gal/project

Diesel Fuel, 

gal/project

Construction Equipment 0 95 0 21,450

On-Road Vehicles 28 30 6,963 2,204

Total 28 126 6,963 23,654

Total for 11 facilities 306 1,381 76,595 260,197
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Construction Water Use Estimate for Dust Suppression and Hydrotesting

Construction Water Use for Dust Suppression (during construction - demolition/site prep)

Area 

Disturbed,

acre

Area Disturbed,

ft2

Depth of 

Water,

ft

Water 

Use Area,

ft3

Water 

Use,

gal

Number 

of 

Washings

Total 

Daily 

Water 

Use,

gal

0.28 12,272 0.005 61 459 3 1,377

Assumed 1/16 inch depth of water applied per washing

Construction Water Use for Hydrotesting (after construction is completed)

Facility 

Number

Nox Control 

Technology Assumed 

to Be Installed

Total 

Number 

of Units

Plot 

Space 

Needed 

Per Unit 

(sf)

plot space 

(sf) for all 

control 

equip

No. of 

NH3 

storage 

tanks 

needed

Capacity 

of Storage 

Tank (gal)

Plot space 

(sf) 

needed 

per 

storage 

tank

Plot space 

(sf) 

needed for 

all storage 

tanks

Total plot 

space (sf) 

for all 

control 

equipment 

& 

chemical 

storage

Total 

acreage 

disturbed 

from 

Constructio

n

Number of Tanks 

Overlapping 

Construction per 

day 

Amount of 

Water Needed to 

Hydrotest 

during Overlap 

(gal/day)

Amount of 

Water Needed to 

Hydrotest for 

Entire Project 

(gal/project)

1
5 SCR - ICE, 3 SCR - 

turbine
8 176 1,408 2 3,000 400 800 2,208 0.05 2 6,000

6,000

2
6 SCR - ICE, 4 SCR - 

turbine
10 176 1,760 2 1,500 400 800 2,560 0.06 2 3,000

3,000

3 5 SCR 5 176 880 1 1,000 400 400 1,280 0.03 1 1,000 1,000

4 1 SCR 1 176 176 1 2,000 400 400 576 0.01 1 2,000 2,000

5 2 SCR 2 176 352 1 2,000 400 400 752 0.02 1 2,000 2,000

6 1 SCR 1 176 176 1 2,000 400 400 576 0.01 1 2,000 2,000

7 2 SCR 2 176 352 1 2,000 400 400 752 0.02 1 2,000 2,000

8 2 SCR 2 176 352 2 1,062 400 800 1,152 0.03 2 2,124 2,124

9 1 Tri-Mer 1 640 640 1 600 400 400 1,040 0.02 1 600 600

10 1 SCR 1 176 176 2 2,000 400 800 976 0.02 2 4,000 4,000

11 1 Replacement SCR 1 0 0 1 10,000 400 400 400 0.01 1 10,000 10,000

Total 6,272 15 27,162 4,400 6,000 12,272 0.28 15 34,724 34,724

* replacement means that no additional plot space would be needed
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Non-Refinery Facility Operational Emissions

EMFAC2011 Emission Factors

Category ROG CO NOx SOx PM10 PM2.5 CO2

Pass (lb/mile) 0.0005613 0.005211 0.000498 9.85E-06 0.000105 4.47E-05 0.863285

Deliv (lbmile) 0.0003299 0.001586 0.009749 1.73E-05 0.000421 0.000256 1.766573

HHDT-DSL (lb/mile) 0.0003516 0.001493 0.009812 2.38E-05 0.000572 0.000367 2.435248

EMFAC2011 Emission Factors for 2015 fleet

Heavy-duty Truck Trips

Description

NH3/Urea 

Number of 

Delivery 

Trips

Adsorbent 

Number 

of 

Delivery 

Trips

Solid 

Waste 

Number 

of Haul 

Trips

Filter 

Waste 

Number 

of Haul 

Trips

Catalyst 

Number 

of 

Delivery 

Trips

Total 

Heavy 

Duty 

Truck 

Trips

Annual 437 5 11 1 11 465

Peak Day 11 1 1 1 11 25

Adsorbent, solid waste and filter waste based on vendor calcs for SOx portion of Ultracat system

One catalyst delivery trips per facilty was assumed.

Peak day assumed one ammonia/urea delivery occurs at each non-refinery facility and adsorbent, solid waste and haul trip occurs on same day.

Peak Day

Vehicle Type No of Trips
Distance, 

mile/trip

ROG, 

lb/day

CO, 

lb/day

NOx, 

lb/day

SOx, 

lb/day

PM10, 

lb/day

PM2.5, 

lb/day

Total Miles 

Per Day

Total 

Gallons 

Per Day

Heavy Duty Truck 25 100 0.88 3.73 24.5 0.06 1.43 0.92 2,500 511

Medium Duty Truck 11 80 0.29 1.40 8.58 0.02 0.37 0.23 880 99

1.17 5.13 33.1 0.07 1.80 1.14 3,380 610

Assumed one tech trip for control system mantainance occurs at each of the ten non-refinery facilities

Default truck trips were assumed to 80 miles round trip.  Ammonia deliveries were assumed to be 100 miles round trip.

Annual

Vehicle Type No of Trips
Distance, 

mile/trip

CO2, 

metric 

ton/yr

Total 

Miles Per 

Year

Total 

Gallons 

Per Year

Heavy Duty Truck 465 100 51 46,536 9,517
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Medium Duty Truck 286 80 25 22,880 2,574

77 69,416 12,090

Assumed one tech trip every other week for control system mantainance occurs at each of the 11 non-refinery facilities

Default truck trips were assumed to 80 miles round trip.  Ammonia deliveries were assumed to be 100 miles round trip.

Phase III:  Operations - Criteria Pollutants From Electricity Generation
Phase III:  Operation

Electricity Generation VOC 
(lb/MWh)

CO 
(lb/MWh)

NOx 
(lb/MWh)

SOx 
(lb/MWh)

PM10 
(lb/MWh)

PM2.5 
(lb/MWh)

Electricity Needed by 
11 Non-Refineries 45 0.02 0.08 0.09 0.00 0.06 0.06

Incremental Increase 
in Criteria Pollutant 

Emissions from 
Electricty Generation

VOC 
(lb/day)

CO 
(lb/day)

NOx 
(lb/day)

SOx 
(lb/day)

PM10 
(lb/day)

PM2.5 
(lb/day)

 Emissions from 
Electricity Needed by 

11 Non-Refineries
0.91 3.63 4.08 0.00 2.72 2.67

TOTAL 1 4 4 0 3 3
 Example Calculation:  NOx: 0.09 lbs/MWh x 45.3 MWh = 4.08 lbs

Peak Daily 
Electricity 
Demand 

(MWh/day) 

Simple Cycle Turbine Emission Factors
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Offsite Consequence Input Data for NH3 spill of one 5,000 gallon storage tank at a non-refinery facility

Non-Refinery

Ammonia 

Storage,

gal

Berm 

Capacity,

gal

Ammonia 

Berm,

ft3

Height of 

Berm,

ft

Area,

ft2

5,000 5,500 735 3.0 245

Berms must be able to contain 110% the volume of the tank

Typical berm heights are three feet tall.
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Estimated distance to toxic endpoint: <0.1 miles (<0.16 kilometers); report as 0.1 mile

Estimated Distance Calculation 

This is the downwind distance to the toxic endpoint specified for this regulated substance under the RMP Rule. Report all distances shorter than 0.1 mile as 0.1 mile, 

and all distances longer than 25 miles as 25 miles.

Chemical: Ammonia (water solution)

Initial concentration: 20 %

CAS number: 7664-41-7

Threat type: Toxic Liquid

Scenario type: Worst-case

Liquid temperature: 25 C

Quantity released: 5500 gallons

Mitigation measures:

Diked area: 245 square feet

Dike height: 3 feet

Release rate to outside air: 5.3 pounds per minute

Surrounding terrain type: Urban surroundings (many obstacles in the immediate area)

Toxic endpoint: 0.14 mg/L; basis: ERPG-2

Wind speed: 1.5 meters/second (3.4 miles/hour)

Stability class: F

Air temperature: 77 degrees F (25 degrees C)

Scenario Summary

Assumptions about this scenario

RMP*Comp
RMP*Comp 

Back

7/24/2015https://cdxnodengn.epa.gov/cdx-rmp-maintain/action/rmp-comp/toxicLiquid
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Ammonia Slip Estimate

Ammonia 

Slip Conc 

at the Exit 

of the 

Stack, 

ppm

Dispersion 

Factor

Molecular 

Weight, 

g/mol

Peak Conc 

at a 

Receptor 25 

m from the 

Stack, 

ug/m3

Acute REL, 

ug/m3

Chronic 

REL, 

ug/m3

Acute 

Hazard 

Index

Chronic 

Hazard 

Index

5 0.01 17.03 35 3,200 200 0.01 0.17

Conc., ug/m3 = (conc., ppm x 1,000 x molecular weight, g/mol)/24.5 m3/kmol

Hazard index = conc. at receptor 25 m from stack, ug/m3/REL, ug/m3

Ammonia slip is subject to a permit limit of 5 ppm. 

Based on the Staff Report for Toxic Air Contaminants 1401.1 – Requirements for New and Relocated 

Facilities Near Schools, and 1402 – Control of Toxic Air Contaminants from Existing Source, June 2015 the 

concentration at a receptor 25 m from a stack would be much less than one percent of the concentration at 

the release from the exist of the stack.
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Non-Refinery - Diesel Idling Emissions

Facility 8 has the peak annual trips per year = 123 +26 tech trips (bi-weekly)=149 total trips

EF, g/hr

Annual 

No of 

Trips

Idling, h/y
Emisions, 

lb/yr

Emisions, 

ton/yr

1.67 149 37.26745 0.14 6.88E-05

Heavy-duty idling rates from emfac2011_idling_emission_rates.xlsx (http://www.arb.ca.gov/msei/emfac2011_idling_emission_rates.xlsx).

Emisions, 

ton/yr

Cancer 

Potency 

Factor, 

(mg/kg-d)-

1

X/Q at 25 

m,

(ug/m3)/ 

(ton/yr)

CEF MP MWHF Carcinogenic Health Risk
Screening 

Level
Significant?

6.88E-05 1.1 29.64 676.63 1 1 1.52E-06 1.00E-05 NO

Carcinogenic health risk = emissions, ton/yr x cancer potency, (mg/kg-day)-1 x X/Q, (ug/m3)/(ton/yr) x CEF x MP x MWHF
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ProjectNameLocationScopeEMFAC_IDWindSpeedPrecipitationFrequencyClimateZoneUrbanizationLevelOperationalYearUtilityCompanyCO2IntensityFactorCH4IntensityFactorN2OIntensityFactorTotalPopulationTotalLotAcreageUsingHistoricalEnergyUseData
RECLAIM AD SCAQMD 2.2 31 8 Urban 2015 Los Angeles Department of Water & Power1227.89 0.029 0.006 0 1 0
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PollutantSelection PollutantFullName PollutantName
1 Reactive Organic Gases (ROG) ROG
1 Nitrogen Oxides (NOx) NOX
1 Carbon Monoxide (CO) CO
1 Sulfur Dioxide (SO2) SO2
1 Particulate Matter 10um (PM10) PM10
1 Particulate Matter 2.5um (PM2.5) PM2_5
1 Fugitive PM10um (PM10) PM10_FUG
1 Fugitive PM2.5um (PM2.5) PM25_FUG
1 Biogenic Carbon Dioxide (CO2) CO2_BIO
1 Non-Biogenic Carbon Dioxide (CO2) CO2_NBIO
1 Carbon Dioxide (CO2) CO2
1 Methane (CH4) CH4
1 Nitrous Oxide (N2O) N2O
1 CO2 Equivalent GHGs (CO2e) CO2E
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LandUseType LandUseSubType LandUseUnitAmount LandUseSizeMetric LotAcreage LandUseSquareFeet Population
Industrial General Heavy Industry 43.56 1000sqft 1 43560 0
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PhaseNumber PhaseName PhaseType PhaseStartDate PhaseEndDate NumDaysWeek NumDays PhaseDescription
1 Demolition Demolition 2016/01/01 2016/01/14 5 10
2 Site Preparation Site Preparation 2016/01/15 2016/01/18 5 2
3 Building Construction Building Construction 2016/01/20 2017/01/03 5 250
4 Paving Paving 2016/06/08 2016/06/14 5 5
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PhaseName OffRoadEquipmentType OffRoadEquipmentUnitAmount UsageHours HorsePower LoadFactor
Demolition Concrete/Industrial Saws 1 8 81 0.73
Demolition Cranes 1 8 226 0.29
Demolition Rubber Tired Dozers 1 8 255 0.4
Demolition Tractors/Loaders/Backhoes 1 8 97 0.37
Site Preparation Rubber Tired Dozers 1 7 255 0.4
Site Preparation Tractors/Loaders/Backhoes 1 8 97 0.37
Site Preparation Trenchers 1 8 80 0.5
Building Construction Aerial Lifts 1 8 62 0.31
Building Construction Cranes 1 6 226 0.29
Building Construction Forklifts 1 6 89 0.2
Building Construction Generator Sets 1 8 84 0.74
Building Construction Tractors/Loaders/Backhoes 1 6 97 0.37
Building Construction Welders 2 8 46 0.45
Paving Cement and Mortar Mixers 1 6 9 0.56
Paving Paving Equipment 1 8 130 0.36
Paving Plate Compactors 1 6 125 0.42
Paving Tractors/Loaders/Backhoes 1 8 97 0.37
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PhaseName WorkerTripNumber VendorTripNumber HaulingTripNumber WorkerTripLength VendorTripLength HaulingTripLength WorkerVehicleClass VendorVehicleClass HaulingVehicleClass
Demolition 15 0 49 14.7 6.9 20 LD_Mix HDT_Mix HHDT
Site Preparation 8 0 0 14.7 6.9 20 LD_Mix HDT_Mix HHDT
Building Construction 18 7 0 14.7 6.9 20 LD_Mix HDT_Mix HHDT
Paving 13 0 0 14.7 6.9 20 LD_Mix HDT_Mix HHDT
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PhaseName WorkerPercentPave VendorPercentPave HaulingPercentPave RoadSiltLoading MaterialSiltContent MaterialMoistureContent AverageVehicleWeight MeanVehicleSpeed
Demolition 100 100 100 0.1 8.5 0.5 2.4 40
Site Preparation 100 100 100 0.1 8.5 0.5 2.4 40
Building Construction 100 100 100 0.1 8.5 0.5 2.4 40
Paving 100 100 100 0.1 8.5 0.5 2.4 40
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PhaseName DemolitionSizeMetric DemolitionUnitAmount
Demolition Ton of Debris 500
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PhaseName MaterialImported MaterialExported GradingSizeMetric ImportExportPhased MeanVehicleSpeed AcresOfGrading MaterialMoistureContentBulldozing MaterialMoistureContentTruckLoading MaterialSiltContent
Site Preparation 0 0 0 7.1 1 7.9 12 6.9
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PhaseName ArchitecturalCoatingStartDate ArchitecturalCoatingEndDate EF_Residential_Interior ConstArea_Residential_Interior EF_Residential_Exterior ConstArea_Residential_Exterior EF_Nonresidential_Interior ConstArea_Nonresidential_Interior EF_Nonresidential_Exterior ConstArea_Nonresidential_Exterior
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ParkingLotAcreage
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VehicleTripsLandUseSubType VehicleTripsLandUseSizeMetric WD_TR ST_TR SU_TR HW_TL HS_TL HO_TL CC_TL CW_TL CNW_TL PR_TP DV_TP PB_TP HW_TTP HS_TTP HO_TTP CC_TTP CW_TTP CNW_TTP
General Heavy Industry 1000sqft 1.5 1.5 1.5 0 0 0 8.4 16.6 6.9 92 5 3 0 0 0 28 59 13
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Season EmissionType LDA LDT1 LDT2 MDV LHD1 LHD2
A FleetMix 0.514499 0.060499 0.179997 0.139763 0.042095 0.006675
A CH4_IDLEX 0 0 0 0 0.001309 0.001023
A CH4_RUNEX 0.013984 0.029514 0.019657 0.030056 0.016394 0.011954
A CH4_STREX 0.010839 0.025416 0.014671 0.025703 0.02727 0.017952
A CO_IDLEX 0 0 0 0 0.190064 0.152757
A CO_RUNEX 1.233474 3.189989 1.739629 2.486494 1.63021 1.189601
A CO_STREX 2.353874 5.693141 3.413938 5.206356 5.255995 3.391635
A CO2_NBIO_IDLEX 0 0 0 0 8.332614 9.178367
A CO2_NBIO_RUNEX 308.212585 363.470979 438.806245 569.400369 576.196465 555.270558
A CO2_NBIO_STREX 64.829833 75.690488 91.133106 117.952064 44.555746 30.726279
A NOX_IDLEX 0 0 0 0 0.045728 0.09691
A NOX_RUNEX 0.110055 0.312796 0.203818 0.320636 1.416374 2.274808
A NOX_STREX 0.159103 0.327401 0.327752 0.506279 1.457145 0.977107
A PM10_IDLEX 0 0 0 0 0.000488 0.001068
A PM10_PMBW 0.03675 0.03675 0.03675 0.03675 0.046153 0.062741
A PM10_PMTW 0.008 0.008 0.008 0.008 0.008948 0.009983
A PM10_RUNEX 0.002056 0.004908 0.002107 0.002358 0.008642 0.016542
A PM10_STREX 0.002808 0.005384 0.002799 0.003289 0.00141 0.000939
A PM25_IDLEX 0 0 0 0 0.000449 0.000982
A PM25_PMBW 0.01575 0.01575 0.01575 0.01575 0.01978 0.026889
A PM25_PMTW 0.002 0.002 0.002 0.002 0.002237 0.002496
A PM25_RUNEX 0.001881 0.004504 0.001933 0.002168 0.007953 0.015216
A PM25_STREX 0.002568 0.004943 0.002573 0.003029 0.001291 0.000844
A ROG_DIURN 0.066402 0.189701 0.077836 0.089694 0.003055 0.001955
A ROG_HTSK 0.14692 0.32917 0.168393 0.195309 0.076216 0.052279
A ROG_IDLEX 0 0 0 0 0.030443 0.023575
A ROG_RESTL 0.054554 0.136894 0.066595 0.080483 0.001725 0.001108
A ROG_RUNEX 0.035351 0.097338 0.044946 0.071591 0.116884 0.109968
A ROG_RUNLS 0.329804 1.166493 0.541766 0.61118 0.445414 0.299477
A ROG_STREX 0.18834 0.445148 0.257689 0.452871 0.480847 0.313738
A SO2_IDLEX 0 0 0 0 0.000088 0.000094
A SO2_RUNEX 0.003609 0.00417 0.004911 0.006213 0.005871 0.005586
A SO2_STREX 0.000776 0.000943 0.00106 0.001357 0.000554 0.000378
A TOG_DIURN 0.066402 0.189701 0.077836 0.089694 0.003055 0.001955
A TOG_HTSK 0.14692 0.32917 0.168393 0.195309 0.076216 0.052279
A TOG_IDLEX 0 0 0 0 0.03235 0.025262
A TOG_RESTL 0.054554 0.136894 0.066595 0.080483 0.001725 0.001108
A TOG_RUNEX 0.049912 0.128354 0.065324 0.102752 0.13759 0.128711
A TOG_RUNLS 0.329804 1.166493 0.541766 0.61118 0.445414 0.299477
A TOG_STREX 0.201307 0.475598 0.275275 0.483697 0.513556 0.335238
S FleetMix 0.514499 0.060499 0.179997 0.139763 0.042095 0.006675
S CH4_IDLEX 0 0 0 0 0.001309 0.001023
S CH4_RUNEX 0.013984 0.029514 0.019657 0.030056 0.016394 0.011954
S CH4_STREX 0.010839 0.025416 0.014671 0.025703 0.02727 0.017952
S CO_IDLEX 0 0 0 0 0.190064 0.152756
S CO_RUNEX 1.350882 3.453577 1.905978 2.728272 1.656744 1.198792
S CO_STREX 1.868119 4.517537 2.699157 4.111903 4.259587 2.777588
S CO2_NBIO_IDLEX 0 0 0 0 8.332614 9.178367
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S CO2_NBIO_RUNEX 324.06492 381.257222 460.796131 598.471554 576.196459 555.270551
S CO2_NBIO_STREX 64.829834 75.690489 91.133105 117.952065 44.555747 30.726279
S NOX_IDLEX 0 0 0 0 0.045728 0.09691
S NOX_RUNEX 0.09727 0.274387 0.179725 0.283025 1.31395 2.138796
S NOX_STREX 0.147973 0.30427 0.304804 0.470634 1.401942 0.940016
S PM10_IDLEX 0 0 0 0 0.000488 0.001068
S PM10_PMBW 0.03675 0.03675 0.03675 0.03675 0.046153 0.062741
S PM10_PMTW 0.008 0.008 0.008 0.008 0.008948 0.009983
S PM10_RUNEX 0.002056 0.004908 0.002107 0.002358 0.008642 0.016542
S PM10_STREX 0.002808 0.005384 0.002799 0.003289 0.00141 0.000939
S PM25_IDLEX 0 0 0 0 0.000449 0.000982
S PM25_PMBW 0.01575 0.01575 0.01575 0.01575 0.01978 0.026889
S PM25_PMTW 0.002 0.002 0.002 0.002 0.002237 0.002496
S PM25_RUNEX 0.001881 0.004504 0.001933 0.002168 0.007953 0.015216
S PM25_STREX 0.002568 0.004943 0.002573 0.003029 0.001291 0.000844
S ROG_DIURN 0.106937 0.310496 0.126009 0.146254 0.004832 0.00306
S ROG_HTSK 0.155669 0.358306 0.179941 0.208545 0.082417 0.056164
S ROG_IDLEX 0 0 0 0 0.030443 0.023575
S ROG_RESTL 0.084087 0.217884 0.102674 0.124565 0.002767 0.001756
S ROG_RUNEX 0.036348 0.100738 0.046745 0.075462 0.119071 0.110744
S ROG_RUNLS 0.31515 1.093856 0.508247 0.577209 0.436118 0.291869
S ROG_STREX 0.160037 0.378639 0.2195 0.385076 0.425075 0.277672
S SO2_IDLEX 0 0 0 0 0.000088 0.000094
S SO2_RUNEX 0.003797 0.004379 0.00516 0.006534 0.005871 0.005587
S SO2_STREX 0.000767 0.000922 0.001048 0.001338 0.000536 0.000367
S TOG_DIURN 0.106937 0.310496 0.126009 0.146254 0.004832 0.00306
S TOG_HTSK 0.155669 0.358306 0.179941 0.208545 0.082417 0.056164
S TOG_IDLEX 0 0 0 0 0.03235 0.025262
S TOG_RESTL 0.084087 0.217884 0.102674 0.124565 0.002767 0.001756
S TOG_RUNEX 0.051697 0.132929 0.068158 0.107954 0.14002 0.129611
S TOG_RUNLS 0.31515 1.093856 0.508247 0.577209 0.436118 0.291869
S TOG_STREX 0.17106 0.404544 0.234481 0.41129 0.453984 0.29669
W FleetMix 0.514499 0.060499 0.179997 0.139763 0.042095 0.006675
W CH4_IDLEX 0 0 0 0 0.001309 0.001023
W CH4_RUNEX 0.013984 0.029514 0.019657 0.030056 0.016394 0.011954
W CH4_STREX 0.010839 0.025416 0.014671 0.025703 0.02727 0.017952
W CO_IDLEX 0 0 0 0 0.190064 0.152756
W CO_RUNEX 1.193516 3.100688 1.684197 2.407556 1.624424 1.186618
W CO_STREX 2.433359 5.864449 3.527735 5.365933 5.306769 3.437683
W CO2_NBIO_IDLEX 0 0 0 0 8.332614 9.178367
W CO2_NBIO_RUNEX 303.274273 358.142873 432.029902 560.763704 576.196459 555.270551
W CO2_NBIO_STREX 64.829834 75.690489 91.133105 117.952065 44.555747 30.726279
W NOX_IDLEX 0 0 0 0 0.045728 0.09691
W NOX_RUNEX 0.106433 0.302816 0.197086 0.309883 1.388776 2.234735
W NOX_STREX 0.161047 0.33106 0.331685 0.511887 1.462705 0.981562
W PM10_IDLEX 0 0 0 0 0.000488 0.001068
W PM10_PMBW 0.03675 0.03675 0.03675 0.03675 0.046153 0.062741
W PM10_PMTW 0.008 0.008 0.008 0.008 0.008948 0.009983
W PM10_RUNEX 0.002056 0.004908 0.002107 0.002358 0.008642 0.016542
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W PM10_STREX 0.002808 0.005384 0.002799 0.003289 0.00141 0.000939
W PM25_IDLEX 0 0 0 0 0.000449 0.000982
W PM25_PMBW 0.01575 0.01575 0.01575 0.01575 0.01978 0.026889
W PM25_PMTW 0.002 0.002 0.002 0.002 0.002237 0.002496
W PM25_RUNEX 0.001881 0.004504 0.001933 0.002168 0.007953 0.015216
W PM25_STREX 0.002568 0.004943 0.002573 0.003029 0.001291 0.000844
W ROG_DIURN 0.067842 0.198859 0.078401 0.089081 0.003369 0.002144
W ROG_HTSK 0.166957 0.383619 0.189492 0.216372 0.089406 0.061396
W ROG_IDLEX 0 0 0 0 0.030443 0.023575
W ROG_RESTL 0.053212 0.133717 0.064685 0.078352 0.001771 0.001126
W ROG_RUNEX 0.0349 0.095978 0.044277 0.07031 0.116392 0.109768
W ROG_RUNLS 0.370102 1.380262 0.6353 0.711159 0.483048 0.326354
W ROG_STREX 0.192428 0.453488 0.263055 0.461497 0.485385 0.317378
W SO2_IDLEX 0 0 0 0 0.000088 0.000094
W SO2_RUNEX 0.00355 0.004108 0.004834 0.006118 0.005871 0.005586
W SO2_STREX 0.000777 0.000946 0.001062 0.00136 0.000555 0.000379
W TOG_DIURN 0.067842 0.198859 0.078401 0.089081 0.003369 0.002144
W TOG_HTSK 0.166957 0.383619 0.189492 0.216372 0.089406 0.061396
W TOG_IDLEX 0 0 0 0 0.03235 0.025262
W TOG_RESTL 0.053212 0.133717 0.064685 0.078352 0.001771 0.001126
W TOG_RUNEX 0.049222 0.126641 0.064347 0.101088 0.137046 0.128482
W TOG_RUNLS 0.370102 1.380262 0.6353 0.711159 0.483048 0.326354
W TOG_STREX 0.205676 0.484505 0.281005 0.492909 0.518404 0.339126

PAReg XX 100 August 2015



Appendix E Construction and Operation Calculations Refinery Sector

MHD HHD OBUS UBUS MCY SBUS MH
0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098
0.007624 0.024528 0.018472 0 0 0.005424 0
0.005872 0.01213 0.003081 0 0 0.007712 0

0 0 0 0 0 0 0
1.836153 2.871608 2.240681 0 0 1.05372 0
1.373582 1.934274 1.632938 5.524531 23.495508 5.135838 5.101083

21.332757 64.369068 11.409411 10.884497 9.784148 34.385192 9.556879
608.920432 571.324293 576.199581 0 0 576.185345 0
998.23524 1662.819965 1089.859137 2143.365925 146.800774 1136.115926 657.208031
59.236621 62.554688 37.01571 29.696387 44.886823 130.61329 32.339246
6.682209 5.33745 6.457943 0 0 8.137056 0
3.731903 6.93817 4.826998 13.194861 1.191712 8.334269 1.761286
2.187072 3.901161 1.538267 1.232285 0.306462 2.274502 0.900295
0.02811 0.022337 0.022314 0 0 0.02741 0
0.11256 0.060052 0.094097 0.679664 0.036749 0.574428 0.050551
0.01124 0.03473 0.010451 0.008 0.008 0.011038 0.00859

0.093253 0.121195 0.063139 0.209684 0.000578 0.088393 0.029094
0.003758 0.003922 0.001248 0.000836 0.001854 0.00737 0.00179
0.025861 0.02055 0.020529 0 0 0.025217 0
0.04824 0.025737 0.040327 0.291285 0.01575 0.246184 0.021665
0.00281 0.008682 0.002613 0.002 0.002 0.002759 0.002147

0.085789 0.111499 0.058087 0.192889 0.000467 0.081246 0.026727
0.003176 0.003151 0.001076 0.000743 0.001467 0.006316 0.001546
0.003664 0.002617 0.001084 0.005873 0.999598 0.040185 1.405902
0.148396 0.146196 0.030425 0.104047 0.47086 0.287265 0.090027
0.16415 0.528083 0.397688 0 0 0.116768 0

0.002103 0.001662 0.000524 0.00321 0.572527 0.016957 0.543208
0.168477 0.274802 0.16882 0.826002 2.51152 0.436072 0.164067
0.617851 0.571991 0.308148 0.717582 1.628305 2.250725 2.067505
1.440778 2.38542 0.73497 0.796077 2.134906 2.363626 0.588984
0.005958 0.00559 0.005638 0 0 0.005638 0
0.009834 0.016287 0.010788 0.021114 0.001953 0.011277 0.00674
0.000987 0.001726 0.000581 0.0005 0.000681 0.001952 0.0005
0.003664 0.002617 0.001084 0.005873 0.999598 0.040185 1.405902
0.148396 0.146196 0.030425 0.104047 0.47086 0.287265 0.090027
0.186873 0.601183 0.452737 0 0 0.132932 0
0.002103 0.001662 0.000524 0.00321 0.572527 0.016957 0.543208
0.193707 0.313538 0.197872 0.920387 2.755048 0.485774 0.196115
0.617851 0.571991 0.308148 0.717582 1.628305 2.250725 2.067505
1.542818 2.556696 0.785914 0.850607 2.295552 2.530875 0.630464
0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098
0.007185 0.023116 0.017408 0 0 0.005111 0
0.005872 0.01213 0.003081 0 0 0.007712 0

0 0 0 0 0 0 0
1.334224 2.086629 1.628171 0 0 0.765677 0
1.380654 1.944328 1.656457 5.55465 22.684238 5.105164 5.148108

17.587788 53.891387 9.346911 9.183033 8.738903 29.5561 7.621596
645.097383 605.267596 610.432532 0 0 610.417451 0
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998.235235 1662.819964 1089.859128 2143.365925 146.800774 1136.115939 657.208019
59.236621 62.554688 37.01571 29.696388 44.886823 130.613294 32.339247
6.897161 5.509144 6.665681 0 0 8.398808 0
3.508187 6.557672 4.535044 12.429094 1.036711 7.838125 1.607728
2.099169 3.74208 1.476893 1.177907 0.290277 2.150793 0.864345
0.023696 0.01883 0.018811 0 0 0.023107 0
0.11256 0.060052 0.094097 0.679664 0.036749 0.574428 0.050551
0.01124 0.03473 0.010451 0.008 0.008 0.011038 0.00859

0.093253 0.121195 0.063139 0.209684 0.000578 0.088393 0.029094
0.003758 0.003922 0.001248 0.000836 0.001854 0.00737 0.00179
0.021801 0.017324 0.017306 0 0 0.021258 0
0.04824 0.025737 0.040327 0.291285 0.01575 0.246184 0.021665
0.00281 0.008682 0.002613 0.002 0.002 0.002759 0.002147

0.085789 0.111499 0.058087 0.192889 0.000467 0.081246 0.026727
0.003176 0.003151 0.001076 0.000743 0.001467 0.006316 0.001546
0.005753 0.004301 0.001692 0.008697 1.700317 0.061434 2.183595
0.155025 0.151308 0.031846 0.107985 0.561483 0.292874 0.094741
0.154696 0.497669 0.374783 0 0 0.110043 0
0.003374 0.002841 0.000815 0.00494 1.085294 0.026954 0.872502
0.169056 0.275038 0.169948 0.834999 2.434698 0.437395 0.164617
0.603843 0.566792 0.301618 0.672654 1.535435 2.074873 2.031341
1.250518 2.040298 0.647208 0.713405 1.867254 2.084582 0.497069
0.006312 0.005923 0.005973 0 0 0.005973 0
0.009834 0.016287 0.010788 0.021114 0.001938 0.011277 0.006741
0.000922 0.001551 0.000546 0.000471 0.000656 0.001867 0.000466
0.005753 0.004301 0.001692 0.008697 1.700317 0.061434 2.183595
0.155025 0.151308 0.031846 0.107985 0.561483 0.292874 0.094741
0.17611 0.566558 0.426662 0 0 0.125276 0

0.003374 0.002841 0.000815 0.00494 1.085294 0.026954 0.872502
0.194354 0.313797 0.19914 0.929912 2.674178 0.487223 0.196917
0.603843 0.566792 0.301618 0.672654 1.535435 2.074873 2.031341
1.338953 2.186635 0.692039 0.762252 2.007642 2.231743 0.53206
0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098
0.008231 0.026479 0.019941 0 0 0.005855 0
0.005872 0.01213 0.003081 0 0 0.007712 0

0 0 0 0 0 0 0
2.529293 3.955628 3.086528 0 0 1.451495 0
1.370893 1.931917 1.623723 5.51775 23.371998 5.120318 5.084938

21.772496 65.087304 11.624986 11.025507 9.827199 35.310007 9.600634
558.961786 524.450208 528.925504 0 0 528.912437 0
998.235235 1662.819964 1089.859128 2143.365925 146.800774 1136.115939 657.208019
59.236621 62.554688 37.01571 29.696388 44.886823 130.613294 32.339247

6.38537 5.100348 6.171066 0 0 7.77559 0
3.662149 6.824618 4.73854 12.941701 1.159392 8.195525 1.722599
2.201793 3.919972 1.547748 1.239148 0.308334 2.301931 0.903018
0.034204 0.027179 0.027152 0 0 0.033352 0
0.11256 0.060052 0.094097 0.679664 0.036749 0.574428 0.050551
0.01124 0.03473 0.010451 0.008 0.008 0.011038 0.00859

0.093253 0.121195 0.063139 0.209684 0.000578 0.088393 0.029094
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0.003758 0.003922 0.001248 0.000836 0.001854 0.00737 0.00179
0.031467 0.025005 0.02498 0 0 0.030684 0
0.04824 0.025737 0.040327 0.291285 0.01575 0.246184 0.021665
0.00281 0.008682 0.002613 0.002 0.002 0.002759 0.002147

0.085789 0.111499 0.058087 0.192889 0.000467 0.081246 0.026727
0.003176 0.003151 0.001076 0.000743 0.001467 0.006316 0.001546
0.00411 0.002907 0.001186 0.006858 1.127888 0.047474 1.666334

0.182742 0.187402 0.035009 0.132355 0.623192 0.361068 0.118237
0.177206 0.570084 0.429318 0 0 0.126055 0
0.002194 0.001738 0.00054 0.003517 0.567437 0.01842 0.588696
0.168308 0.274748 0.168506 0.824141 2.514867 0.43494 0.163868
0.668492 0.609357 0.329156 0.83574 1.898047 2.652978 2.181787
1.465078 2.415535 0.742361 0.805192 2.153808 2.416549 0.593399
0.005469 0.005132 0.005176 0 0 0.005175 0
0.009833 0.016287 0.010788 0.021113 0.001952 0.011277 0.00674
0.000995 0.001738 0.000585 0.000503 0.000683 0.001968 0.000501
0.00411 0.002907 0.001186 0.006858 1.127888 0.047474 1.666334

0.182742 0.187402 0.035009 0.132355 0.623192 0.361068 0.118237
0.201735 0.648997 0.488745 0 0 0.143505 0
0.002194 0.001738 0.00054 0.003517 0.567437 0.01842 0.588696
0.193521 0.313479 0.197524 0.918421 2.75856 0.484571 0.195866
0.668492 0.609357 0.329156 0.83574 1.898047 2.652978 2.181787
1.568829 2.588987 0.793772 0.860354 2.315874 2.587544 0.635197
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RoadPercentPave RoadSiltLoading MaterialSiltContent MaterialMoistureContent MobileAverageVehicleWeight MeanVehicleSpeed
100 0.1 4.3 0.5 2.4 40
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WoodstovesLandUseSubType NumberConventional NumberCatalytic NumberNoncatalytic NumberPellet WoodstoveDayYear WoodstoveWoodMass
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FireplacesLandUseSubType NumberWood NumberGas NumberPropane NumberNoFireplace FireplaceHourDay FireplaceDayYear FireplaceWoodMass
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ROG_EF
0.0000198
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Area_EF_Residential_Interior Area_Residential_Interior Area_EF_Residential_Exterior Area_Residential_Exterior Area_EF_Nonresidential_Interior Area_Nonresidential_Interior Area_EF_Nonresidential_Exterior Area_Nonresidential_Exterior ReapplicationRatePercent
50 0 100 0 250 65340 250 21780 10
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NumberSnowDays NumberSummerDays
0 250
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EnergyUseLandUseSubType T24E NT24E LightingElect T24NG NT24NG
General Heavy Industry 1.99 3.83 3.42 14.78 6.86
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WaterLandUseSubType WaterLandUseSizeMetric IndoorWaterUseRate OutdoorWaterUseRate ElectricityIntensityFactorToSupply ElectricityIntensityFactorToTreat ElectricityIntensityFactorToDistribute ElectricityIntensityFactorForWastewaterTreatment SepticTankPercent AerobicPercent AnaerobicandFacultativeLagoonsPercent AnaDigestCombDigestGasPercent AnaDigestCogenCombDigestGasPercent
General Heavy Industry 1000sqft 10073250 0 9727 111 1272 1911 10.33 87.46 2.21 100 0
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SolidWasteLandUseSubType SolidWasteLandUseSizeMetric SolidWasteGenerationRate LandfillNoGasCapture LandfillCaptureGasFlare LandfillCaptureGasEnergyRecovery
General Heavy Industry 1000sqft 54.01 6 94 0
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VegetationLandUseType VegetationLandUseSubType AcresBegin AcresEnd CO2peracre
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BroadSpeciesClass NumberOfNewTrees CO2perTree
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ConstMitigationEquipmentType FuelType Tier NumberOfEquipmentMitigated TotalNumberOfEquipmentMitigated DPF OxidationCatalyst
Cement and Mortar Mixers Diesel No Change 0 1 No Change 0
Concrete/Industrial Saws Diesel No Change 0 1 No Change 0
Cranes Diesel No Change 0 1 No Change 0
Forklifts Diesel No Change 0 1 No Change 0
Generator Sets Diesel No Change 0 1 No Change 0
Paving Equipment Diesel No Change 0 1 No Change 0
Plate Compactors Diesel No Change 0 1 No Change 0
Rubber Tired Dozers Diesel No Change 0 2 No Change 0
Tractors/Loaders/Backhoes Diesel No Change 0 4 No Change 0
Welders Diesel No Change 0 2 No Change 0
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Appendix E Construction and Operation Calculations Refinery Sector

SoilStabilizerCheck SoilStabilizerPM10PercentReduction SoilStabilizerPM25PercentReduction ReplaceGroundCoverCheck ReplaceGroundCoverPM10PercentReduction ReplaceGroundCoverPM25PercentReduction WaterExposedAreaCheck WaterExposedAreaFrequency
0 0 0 0 0 0 1 3
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Appendix E Construction and Operation Calculations Refinery Sector

WaterExposedAreaPM10PercentReduction WaterExposedAreaPM25PercentReduction WaterUnpavedRoadMoistureContentCheck WaterUnpavedRoadVehicleSpeedCheck WaterUnpavedRoadMoistureContent WaterUnpavedRoadVehicleSpeed CleanPavedRoadPercentReduction
61 61 0 0 0 0 0
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Appendix E Construction and Operation Calculations Refinery Sector

ProjectSetting IncreaseDensityCheck IncreaseDensityDUPerAcre IncreaseDensityJobPerAcre IncreaseDiversityCheck ImproveWalkabilityDesignCheck ImproveWalkabilityDesignIntersections ImproveDestinationAccessibilityCheck ImproveDestinationAccessibilityDistance
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Appendix E Construction and Operation Calculations Refinery Sector

IncreaseTransitAccessibilityCheck IncreaseTransitAccessibilityDistance IntegrateBelowMarketRateHousingCheck IntegrateBelowMarketRateHousingDU ImprovePedestrianNetworkCheck ImprovePedestrianNetworkSelection ProvideTrafficCalmingMeasuresCheck
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Appendix E Construction and Operation Calculations Refinery Sector

ProvideTrafficCalmingMeasuresPercentStreet ProvideTrafficCalmingMeasuresPercentIntersection ImplementNEVNetworkCheck ImplementNEVNetworkNumber LimitParkingSupplyCheck LimitParkingSupplySpacePercentReduction UnbundleParkingCostCheck UnbundleParkingCostCost
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OnStreetMarketPricingCheck OnStreetMarketPricingPricePercentIncrease ProvideBRTSystemCheck ProvideBRTSystemPercentBRT ExpandTransitNetworkCheck ExpandTransitNetworkTransitCoveragePercentIncrease IncreaseTransitFrequencyCheck
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Appendix E Construction and Operation Calculations Refinery Sector

IncreaseTransitFrequencyImplementationLevel IncreaseTransitFrequencyHeadwaysPercentReduction
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Appendix E Construction and Operation Calculations Refinery Sector

ImplementTripReductionProgramCheck ImplementTripReductionProgramPercentEmployee ImplementTripReductionProgramType TransitSubsidyCheck TransitSubsidyPercentEmployee TransitSubsidyDailySubsidyAmount ImplementEmployeeParkingCashOutCheck
0 0 0
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Appendix E Construction and Operation Calculations Refinery Sector

ImplementEmployeeParkingCashOutPercentEmployee WorkplaceParkingChargeCheck WorkplaceParkingChargePercentEmployee WorkplaceParkingChargeCost EncourageTelecommutingCheck EncourageTelecommutingPercentEmployee9_80
0 0
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Appendix E Construction and Operation Calculations Refinery Sector

EncourageTelecommutingPercentEmployee4_40 EncourageTelecommutingPercentEmployee1_5days MarketCommuteTripReductionOptionCheck MarketCommuteTripReductionOptionPercentEmployee EmployeeVanpoolCheck EmployeeVanpoolPercentEmployee
0 0
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Appendix E Construction and Operation Calculations Refinery Sector

EmployeeVanpoolPercentModeShare ProvideRideSharingProgramCheck ProvideRideSharingProgramPercentEmployee ImplementSchoolBusProgramCheck ImplementSchoolBusProgramPercentFamilyUsing
2 0 0

PAReg XX 126 August 2015



Appendix E Construction and Operation Calculations Refinery Sector

LandscapeLawnmowerCheck LandscapeLawnmowerPercentElectric LandscapeLeafblowerCheck LandscapeLeafblowerPercentElectric LandscapeChainsawCheck LandscapeChainsawPercentElectric UseLowVOCPaintResidentialInteriorCheck UseLowVOCPaintResidentialInteriorValue
0 0 0 0 50
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UseLowVOCPaintResidentialExteriorCheck UseLowVOCPaintResidentialExteriorValue UseLowVOCPaintNonresidentialInteriorCheck UseLowVOCPaintNonresidentialInteriorValue UseLowVOCPaintNonresidentialExteriorCheck UseLowVOCPaintNonresidentialExteriorValue
0 100 0 250 0 250
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Appendix E Construction and Operation Calculations Refinery Sector

HearthOnlyNaturalGasHearthCheck NoHearthCheck UseLowVOCCleaningSuppliesCheck
0 0 0
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Appendix E Construction and Operation Calculations Refinery Sector

ExceedTitle24Check ExceedTitle24CheckPercentImprovement InstallHighEfficiencyLightingCheck InstallHighEfficiencyLightingPercentEnergyReduction OnSiteRenewableEnergyCheck KwhGeneratedCheck KwhGenerated PercentOfElectricityUseGeneratedCheck PercentOfElectricityUseGenerated
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Appendix E Construction and Operation Calculations Refinery Sector

ApplianceType ApplianceLandUseSubType PercentImprovement
ClothWasher 30
DishWasher 15
Fan 50
Refrigerator 15
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Appendix E Construction and Operation Calculations Refinery Sector

ApplyWaterConservationStrategyCheck ApplyWaterConservationStrategyPercentReductionIndoor ApplyWaterConservationStrategyPercentReductionOutdoor UseReclaimedWaterCheck PercentOutdoorReclaimedWaterUse PercentIndoorReclaimedWaterUse UseGreyWaterCheck
0 0 0
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Appendix E Construction and Operation Calculations Refinery Sector

PercentOutdoorGreyWaterUse PercentIndoorGreyWaterUse InstallLowFlowBathroomFaucetCheck PercentReductionInFlowBathroomFaucet InstallLowFlowKitchenFaucetCheck PercentReductionInFlowKitchenFaucet InstallLowFlowToiletCheck PercentReductionInFlowToilet
0 32 0 18 0 20
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InstallLowFlowShowerCheck PercentReductionInFlowShower TurfReductionCheck TurfReductionTurfArea TurfReductionPercentReduction UseWaterEfficientIrrigationSystemCheck UseWaterEfficientIrrigationSystemPercentReduction WaterEfficientLandscapeCheck MAWA ETWU
0 20 0 0 6.1 0
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Appendix E Construction and Operation Calculations Refinery Sector

InstituteRecyclingAndComposting 
ServicesCheck

InstituteRecyclingAndCompostingServices 
WastePercentReduction
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Appendix E Construction and Operation Calculations Refinery Sector

OperOffRoadEquipmentType OperOffRoadEquipmentNumber OperHoursPerDay OperDaysPerYear OperHorsePower OperLoadFactor OperFuelType
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Appendix E Construction and Operation Calculations Refinery Sector

SubModuleID PhaseName Season Remarks
1
3
4 Average of construction estimates
5 Architectural Coating
5 Building Construction Engineering estimate
5 Demolition Engineering estimate
5 Grading Engineering estimate
5 Paving Engineering estimate
5 Site Preparation Engineering estimate
6
8
9 Engineering estimate

10
25
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South Coast AQMD Air District, Annual

RECLAIM

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

General Heavy Industry 43.56 1000sqft 1.00 43,560.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

8

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Los Angeles Department of Water & Power

2015Operational Year

CO2 Intensity 
(lb/MWhr)

1227.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

CalEEMod Version: CalEEMod.2013.2.2 Date: 7/24/2015 10:44 AMPage 1 of 27
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Project Characteristics - 

Land Use - 

Construction Phase - Average of construction estimates

Off-road Equipment - 

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Trips and VMT - 

Demolition - 

Grading - Engineering estimate

Architectural Coating - 

Construction Off-road Equipment Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 250.00

tblConstructionPhase NumDays 1.00 2.00

tblConstructionPhase PhaseEndDate 1/2/2017 1/3/2017

tblConstructionPhase PhaseEndDate 1/10/2017 6/14/2016

tblConstructionPhase PhaseStartDate 1/19/2016 1/20/2016

tblConstructionPhase PhaseStartDate 1/4/2017 6/8/2016

tblGrading AcresOfGrading 0.00 1.00

tblOffRoadEquipment HorsePower 8.00 125.00

tblOffRoadEquipment LoadFactor 0.43 0.42

tblOffRoadEquipment OffRoadEquipmentType Cranes

tblOffRoadEquipment OffRoadEquipmentType Trenchers

tblOffRoadEquipment OffRoadEquipmentType Aerial Lifts

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Paving

tblOffRoadEquipment PhaseName Demolition

tblOffRoadEquipment PhaseName Site Preparation

tblOffRoadEquipment PhaseName Building Construction

tblProjectCharacteristics OperationalYear 2014 2015

tblTripsAndVMT WorkerTripNumber 8.00 15.00

tblTripsAndVMT WorkerTripNumber 5.00 8.00

tblTripsAndVMT WorkerTripNumber 10.00 13.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.3813 2.7264 2.0892 3.2800e-
003

0.0427 0.1684 0.2111 0.0122 0.1613 0.1735 0.0000 283.1063 283.1063 0.0559 0.0000 284.2792

2017 2.6200e-
003

0.0188 0.0152 2.0000e-
005

2.4000e-
004

1.1400e-
003

1.3800e-
003

6.0000e-
005

1.0900e-
003

1.1500e-
003

0.0000 2.1233 2.1233 4.0000e-
004

0.0000 2.1317

Total 0.3840 2.7453 2.1045 3.3000e-
003

0.0429 0.1695 0.2125 0.0123 0.1623 0.1746 0.0000 285.2296 285.2296 0.0563 0.0000 286.4110

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2016 0.3813 2.6078 2.0892 3.2800e-
003

0.0359 0.1684 0.2043 9.9500e-
003

0.1613 0.1712 0.0000 283.1060 283.1060 0.0559 0.0000 284.2790

2017 2.6200e-
003

0.0180 0.0152 2.0000e-
005

2.4000e-
004

1.1400e-
003

1.3800e-
003

6.0000e-
005

1.0900e-
003

1.1500e-
003

0.0000 2.1233 2.1233 4.0000e-
004

0.0000 2.1317

Total 0.3840 2.6258 2.1045 3.3000e-
003

0.0361 0.1695 0.2057 0.0100 0.1623 0.1724 0.0000 285.2293 285.2293 0.0563 0.0000 286.4107

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 4.35 0.00 0.00 15.87 0.00 3.20 18.62 0.00 1.31 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Energy 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 274.4767 274.4767 6.2600e-
003

2.0200e-
003

275.2336

Mobile 0.0540 0.1949 0.7133 1.5900e-
003

0.1096 2.7600e-
003

0.1124 0.0293 2.5400e-
003

0.0319 0.0000 130.1681 130.1681 5.5600e-
003

0.0000 130.2848

Waste 0.0000 0.0000 0.0000 0.0000 10.9635 0.0000 10.9635 0.6479 0.0000 24.5700

Water 0.0000 0.0000 0.0000 0.0000 3.1958 73.0532 76.2490 0.3300 8.1100e-
003

85.6915

Total 0.2670 0.2411 0.7527 1.8700e-
003

0.1096 6.2700e-
003

0.1159 0.0293 6.0500e-
003

0.0354 14.1593 477.6990 491.8584 0.9897 0.0101 515.7810

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Energy 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 274.4767 274.4767 6.2600e-
003

2.0200e-
003

275.2336

Mobile 0.0540 0.1949 0.7133 1.5900e-
003

0.1096 2.7600e-
003

0.1124 0.0293 2.5400e-
003

0.0319 0.0000 130.1681 130.1681 5.5600e-
003

0.0000 130.2848

Waste 0.0000 0.0000 0.0000 0.0000 10.9635 0.0000 10.9635 0.6479 0.0000 24.5700

Water 0.0000 0.0000 0.0000 0.0000 3.1958 73.0532 76.2490 0.3299 8.0900e-
003

85.6864

Total 0.2670 0.2411 0.7527 1.8700e-
003

0.1096 6.2700e-
003

0.1159 0.0293 6.0500e-
003

0.0354 14.1593 477.6990 491.8584 0.9897 0.0101 515.7759

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.20 0.00
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/18/2016 5 2

3 Building Construction Building Construction 1/20/2016 1/3/2017 5 250

4 Paving Paving 6/8/2016 6/14/2016 5 5

OffRoad Equipment

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 255 0.40

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 6.00 226 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 2 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Paving Equipment 1 8.00 130 0.36

Paving Plate Compactors 1 6.00 125 0.42

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Demolition Cranes 1 8.00 226 0.29

Site Preparation Trenchers 1 8.00 80 0.50

Building Construction Aerial Lifts 1 8.00 62 0.31

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 3 15.00 0.00 49.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 6 18.00 7.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 4 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 5.3500e-
003

0.0000 5.3500e-
003

8.1000e-
004

0.0000 8.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0147 0.1511 0.0982 1.2000e-
004

8.1400e-
003

8.1400e-
003

7.6300e-
003

7.6300e-
003

0.0000 10.9868 10.9868 2.7600e-
003

0.0000 11.0448

Total 0.0147 0.1511 0.0982 1.2000e-
004

5.3500e-
003

8.1400e-
003

0.0135 8.1000e-
004

7.6300e-
003

8.4400e-
003

0.0000 10.9868 10.9868 2.7600e-
003

0.0000 11.0448

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 4.4000e-
004

7.0800e-
003

5.3500e-
003

2.0000e-
005

4.2000e-
004

1.1000e-
004

5.3000e-
004

1.2000e-
004

1.0000e-
004

2.1000e-
004

0.0000 1.6501 1.6501 1.0000e-
005

0.0000 1.6503

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
004

4.4000e-
004

4.6000e-
003

1.0000e-
005

8.2000e-
004

1.0000e-
005

8.3000e-
004

2.2000e-
004

1.0000e-
005

2.2000e-
004

0.0000 0.7709 0.7709 4.0000e-
005

0.0000 0.7718

Total 7.4000e-
004

7.5200e-
003

9.9500e-
003

3.0000e-
005

1.2400e-
003

1.2000e-
004

1.3600e-
003

3.4000e-
004

1.1000e-
004

4.3000e-
004

0.0000 2.4210 2.4210 5.0000e-
005

0.0000 2.4221

Unmitigated Construction Off-Site

Water Exposed Area
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.0900e-
003

0.0000 2.0900e-
003

3.2000e-
004

0.0000 3.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0147 0.1511 0.0982 1.2000e-
004

8.1400e-
003

8.1400e-
003

7.6300e-
003

7.6300e-
003

0.0000 10.9868 10.9868 2.7600e-
003

0.0000 11.0448

Total 0.0147 0.1511 0.0982 1.2000e-
004

2.0900e-
003

8.1400e-
003

0.0102 3.2000e-
004

7.6300e-
003

7.9500e-
003

0.0000 10.9868 10.9868 2.7600e-
003

0.0000 11.0448

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 4.4000e-
004

7.0800e-
003

5.3500e-
003

2.0000e-
005

4.2000e-
004

1.1000e-
004

5.3000e-
004

1.2000e-
004

1.0000e-
004

2.1000e-
004

0.0000 1.6501 1.6501 1.0000e-
005

0.0000 1.6503

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
004

4.4000e-
004

4.6000e-
003

1.0000e-
005

8.2000e-
004

1.0000e-
005

8.3000e-
004

2.2000e-
004

1.0000e-
005

2.2000e-
004

0.0000 0.7709 0.7709 4.0000e-
005

0.0000 0.7718

Total 7.4000e-
004

7.5200e-
003

9.9500e-
003

3.0000e-
005

1.2400e-
003

1.2000e-
004

1.3600e-
003

3.4000e-
004

1.1000e-
004

4.3000e-
004

0.0000 2.4210 2.4210 5.0000e-
005

0.0000 2.4221

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 5.8000e-
003

0.0000 5.8000e-
003

2.9500e-
003

0.0000 2.9500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9800e-
003

0.0203 0.0144 1.0000e-
005

1.2000e-
003

1.2000e-
003

1.1000e-
003

1.1000e-
003

0.0000 1.3530 1.3530 4.1000e-
004

0.0000 1.3616

Total 1.9800e-
003

0.0203 0.0144 1.0000e-
005

5.8000e-
003

1.2000e-
003

7.0000e-
003

2.9500e-
003

1.1000e-
003

4.0500e-
003

0.0000 1.3530 1.3530 4.1000e-
004

0.0000 1.3616

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0822 0.0822 0.0000 0.0000 0.0823

Total 3.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0822 0.0822 0.0000 0.0000 0.0823

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.2600e-
003

0.0000 2.2600e-
003

1.1500e-
003

0.0000 1.1500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9800e-
003

0.0154 0.0144 1.0000e-
005

1.2000e-
003

1.2000e-
003

1.1000e-
003

1.1000e-
003

0.0000 1.3530 1.3530 4.1000e-
004

0.0000 1.3616

Total 1.9800e-
003

0.0154 0.0144 1.0000e-
005

2.2600e-
003

1.2000e-
003

3.4600e-
003

1.1500e-
003

1.1000e-
003

2.2500e-
003

0.0000 1.3530 1.3530 4.1000e-
004

0.0000 1.3616

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0822 0.0822 0.0000 0.0000 0.0823

Total 3.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 9.0000e-
005

0.0000 9.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0822 0.0822 0.0000 0.0000 0.0823

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 7/24/2015 10:44 AMPage 12 of 27

PAReg XX 149 August 2015

Appendix E Construction and Operation Calculations Non-Refinery Sector



3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3454 2.4380 1.7133 2.6100e-
003

0.1564 0.1564 0.1501 0.1501 0.0000 226.1142 226.1142 0.0507 0.0000 227.1795

Total 0.3454 2.4380 1.7133 2.6100e-
003

0.1564 0.1564 0.1501 0.1501 0.0000 226.1142 226.1142 0.0507 0.0000 227.1795

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.7000e-
003

0.0784 0.1010 1.9000e-
004

5.3400e-
003

1.2400e-
003

6.5800e-
003

1.5200e-
003

1.1400e-
003

2.6600e-
003

0.0000 17.1079 17.1079 1.2000e-
004

0.0000 17.1105

Worker 8.9700e-
003

0.0132 0.1370 3.0000e-
004

0.0245 2.1000e-
004

0.0247 6.5000e-
003

1.9000e-
004

6.7000e-
003

0.0000 22.9422 22.9422 1.2400e-
003

0.0000 22.9681

Total 0.0167 0.0916 0.2380 4.9000e-
004

0.0298 1.4500e-
003

0.0313 8.0200e-
003

1.3300e-
003

9.3600e-
003

0.0000 40.0501 40.0501 1.3600e-
003

0.0000 40.0786

Unmitigated Construction Off-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.3454 2.3242 1.7133 2.6100e-
003

0.1564 0.1564 0.1501 0.1501 0.0000 226.1139 226.1139 0.0507 0.0000 227.1793

Total 0.3454 2.3242 1.7133 2.6100e-
003

0.1564 0.1564 0.1501 0.1501 0.0000 226.1139 226.1139 0.0507 0.0000 227.1793

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.7000e-
003

0.0784 0.1010 1.9000e-
004

5.3400e-
003

1.2400e-
003

6.5800e-
003

1.5200e-
003

1.1400e-
003

2.6600e-
003

0.0000 17.1079 17.1079 1.2000e-
004

0.0000 17.1105

Worker 8.9700e-
003

0.0132 0.1370 3.0000e-
004

0.0245 2.1000e-
004

0.0247 6.5000e-
003

1.9000e-
004

6.7000e-
003

0.0000 22.9422 22.9422 1.2400e-
003

0.0000 22.9681

Total 0.0167 0.0916 0.2380 4.9000e-
004

0.0298 1.4500e-
003

0.0313 8.0200e-
003

1.3300e-
003

9.3600e-
003

0.0000 40.0501 40.0501 1.3600e-
003

0.0000 40.0786

Mitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 2.5000e-
003

0.0182 0.0135 2.0000e-
005

1.1300e-
003

1.1300e-
003

1.0800e-
003

1.0800e-
003

0.0000 1.8096 1.8096 3.9000e-
004

0.0000 1.8179

Total 2.5000e-
003

0.0182 0.0135 2.0000e-
005

1.1300e-
003

1.1300e-
003

1.0800e-
003

1.0800e-
003

0.0000 1.8096 1.8096 3.9000e-
004

0.0000 1.8179

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.0000e-
005

5.7000e-
004

7.7000e-
004

0.0000 4.0000e-
005

1.0000e-
005

5.0000e-
005

1.0000e-
005

1.0000e-
005

2.0000e-
005

0.0000 0.1357 0.1357 0.0000 0.0000 0.1358

Worker 6.0000e-
005

1.0000e-
004

1.0000e-
003

0.0000 2.0000e-
004

0.0000 2.0000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1779 0.1779 1.0000e-
005

0.0000 0.1781

Total 1.2000e-
004

6.7000e-
004

1.7700e-
003

0.0000 2.4000e-
004

1.0000e-
005

2.5000e-
004

6.0000e-
005

1.0000e-
005

7.0000e-
005

0.0000 0.3136 0.3136 1.0000e-
005

0.0000 0.3139

Unmitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 2.5000e-
003

0.0174 0.0135 2.0000e-
005

1.1300e-
003

1.1300e-
003

1.0800e-
003

1.0800e-
003

0.0000 1.8096 1.8096 3.9000e-
004

0.0000 1.8179

Total 2.5000e-
003

0.0174 0.0135 2.0000e-
005

1.1300e-
003

1.1300e-
003

1.0800e-
003

1.0800e-
003

0.0000 1.8096 1.8096 3.9000e-
004

0.0000 1.8179

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.0000e-
005

5.7000e-
004

7.7000e-
004

0.0000 4.0000e-
005

1.0000e-
005

5.0000e-
005

1.0000e-
005

1.0000e-
005

2.0000e-
005

0.0000 0.1357 0.1357 0.0000 0.0000 0.1358

Worker 6.0000e-
005

1.0000e-
004

1.0000e-
003

0.0000 2.0000e-
004

0.0000 2.0000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1779 0.1779 1.0000e-
005

0.0000 0.1781

Total 1.2000e-
004

6.7000e-
004

1.7700e-
003

0.0000 2.4000e-
004

1.0000e-
005

2.5000e-
004

6.0000e-
005

1.0000e-
005

7.0000e-
005

0.0000 0.3136 0.3136 1.0000e-
005

0.0000 0.3139

Mitigated Construction Off-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 1.7300e-
003

0.0178 0.0130 2.0000e-
005

1.1000e-
003

1.1000e-
003

1.0100e-
003

1.0100e-
003

0.0000 1.7650 1.7650 5.2000e-
004

0.0000 1.7759

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7300e-
003

0.0178 0.0130 2.0000e-
005

1.1000e-
003

1.1000e-
003

1.0100e-
003

1.0100e-
003

0.0000 1.7650 1.7650 5.2000e-
004

0.0000 1.7759

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3000e-
004

1.9000e-
004

1.9900e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

0.0000 0.3341 0.3341 2.0000e-
005

0.0000 0.3344

Total 1.3000e-
004

1.9000e-
004

1.9900e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

0.0000 0.3341 0.3341 2.0000e-
005

0.0000 0.3344

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 1.7300e-
003

0.0178 0.0130 2.0000e-
005

1.1000e-
003

1.1000e-
003

1.0100e-
003

1.0100e-
003

0.0000 1.7650 1.7650 5.2000e-
004

0.0000 1.7759

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7300e-
003

0.0178 0.0130 2.0000e-
005

1.1000e-
003

1.1000e-
003

1.0100e-
003

1.0100e-
003

0.0000 1.7650 1.7650 5.2000e-
004

0.0000 1.7759

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.3000e-
004

1.9000e-
004

1.9900e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

0.0000 0.3341 0.3341 2.0000e-
005

0.0000 0.3344

Total 1.3000e-
004

1.9000e-
004

1.9900e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

9.0000e-
005

0.0000 1.0000e-
004

0.0000 0.3341 0.3341 2.0000e-
005

0.0000 0.3344

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0540 0.1949 0.7133 1.5900e-
003

0.1096 2.7600e-
003

0.1124 0.0293 2.5400e-
003

0.0319 0.0000 130.1681 130.1681 5.5600e-
003

0.0000 130.2848

Unmitigated 0.0540 0.1949 0.7133 1.5900e-
003

0.1096 2.7600e-
003

0.1124 0.0293 2.5400e-
003

0.0319 0.0000 130.1681 130.1681 5.5600e-
003

0.0000 130.2848

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

General Heavy Industry 65.34 65.34 65.34 289,344 289,344

Total 65.34 65.34 65.34 289,344 289,344

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

General Heavy Industry 16.60 8.40 6.90 59.00 28.00 13.00 92 5 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.514499 0.060499 0.179997 0.139763 0.042095 0.006675 0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 224.1739 224.1739 5.2900e-
003

1.1000e-
003

224.6247

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 224.1739 224.1739 5.2900e-
003

1.1000e-
003

224.6247

NaturalGas 
Mitigated

5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

NaturalGas 
Unmitigated

5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

General Heavy 
Industry

942638 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

Total 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

General Heavy 
Industry

942638 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

Total 5.0800e-
003

0.0462 0.0388 2.8000e-
004

3.5100e-
003

3.5100e-
003

3.5100e-
003

3.5100e-
003

0.0000 50.3028 50.3028 9.6000e-
004

9.2000e-
004

50.6089

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

General Heavy 
Industry

402494 224.1739 5.2900e-
003

1.1000e-
003

224.6247

Total 224.1739 5.2900e-
003

1.1000e-
003

224.6247

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Unmitigated 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

General Heavy 
Industry

402494 224.1739 5.2900e-
003

1.1000e-
003

224.6247

Total 224.1739 5.2900e-
003

1.1000e-
003

224.6247

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0505 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1574 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 6.0000e-
005

1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Total 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0505 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1574 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 6.0000e-
005

1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Total 0.2079 1.0000e-
005

5.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0800e-
003

1.0800e-
003

0.0000 0.0000 1.1500e-
003

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 76.2490 0.3299 8.0900e-
003

85.6864

Unmitigated 76.2490 0.3300 8.1100e-
003

85.6915

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

General Heavy 
Industry

10.0733 / 
0

76.2490 0.3300 8.1100e-
003

85.6915

Total 76.2490 0.3300 8.1100e-
003

85.6915

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

General Heavy 
Industry

10.0733 / 
0

76.2490 0.3299 8.0900e-
003

85.6864

Total 76.2490 0.3299 8.0900e-
003

85.6864

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 10.9635 0.6479 0.0000 24.5700

 Unmitigated 10.9635 0.6479 0.0000 24.5700

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

General Heavy 
Industry

54.01 10.9635 0.6479 0.0000 24.5700

Total 10.9635 0.6479 0.0000 24.5700

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

General Heavy 
Industry

54.01 10.9635 0.6479 0.0000 24.5700

Total 10.9635 0.6479 0.0000 24.5700

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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South Coast AQMD Air District, Summer

RECLAIM

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

General Heavy Industry 43.56 1000sqft 1.00 43,560.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

8

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Los Angeles Department of Water & Power

2015Operational Year

CO2 Intensity 
(lb/MWhr)

1227.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 

Land Use - 

Construction Phase - Average of construction estimates

Off-road Equipment - 

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Trips and VMT - 

Demolition - 

Grading - Engineering estimate

Architectural Coating - 

Construction Off-road Equipment Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 250.00

tblConstructionPhase NumDays 1.00 2.00

tblConstructionPhase PhaseEndDate 1/2/2017 1/3/2017

tblConstructionPhase PhaseEndDate 1/10/2017 6/14/2016

tblConstructionPhase PhaseStartDate 1/19/2016 1/20/2016

tblConstructionPhase PhaseStartDate 1/4/2017 6/8/2016

tblGrading AcresOfGrading 0.00 1.00

tblOffRoadEquipment HorsePower 8.00 125.00

tblOffRoadEquipment LoadFactor 0.43 0.42

tblOffRoadEquipment OffRoadEquipmentType Cranes

tblOffRoadEquipment OffRoadEquipmentType Trenchers

tblOffRoadEquipment OffRoadEquipmentType Aerial Lifts

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Paving

tblOffRoadEquipment PhaseName Demolition

tblOffRoadEquipment PhaseName Site Preparation

tblOffRoadEquipment PhaseName Building Construction

tblProjectCharacteristics OperationalYear 2014 2015

tblTripsAndVMT WorkerTripNumber 8.00 15.00

tblTripsAndVMT WorkerTripNumber 5.00 8.00

tblTripsAndVMT WorkerTripNumber 10.00 13.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.6645 31.6449 21.7158 0.0346 5.8890 1.7129 7.0870 2.9774 1.6266 4.0796 0.0000 3,309.666
9

3,309.666
9

0.6983 0.0000 3,324.330
0

2017 2.6227 18.7997 15.1854 0.0251 0.2450 1.1365 1.3815 0.0658 1.0901 1.1559 0.0000 2,350.813
3

2,350.813
3

0.4446 0.0000 2,360.149
5

Total 6.2872 50.4446 36.9013 0.0597 6.1340 2.8494 8.4685 3.0432 2.7167 5.2355 0.0000 5,660.480
2

5,660.480
2

1.1428 0.0000 5,684.479
6

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.6645 31.6449 21.7158 0.0346 2.3513 1.7129 3.5493 1.1757 1.6266 2.2778 0.0000 3,309.666
9

3,309.666
9

0.6983 0.0000 3,324.330
0

2017 2.6227 18.0031 15.1854 0.0251 0.2450 1.1365 1.3815 0.0658 1.0901 1.1559 0.0000 2,350.813
3

2,350.813
3

0.4446 0.0000 2,360.149
5

Total 6.2872 49.6480 36.9013 0.0597 2.5962 2.8494 4.9307 1.2415 2.7167 3.4337 0.0000 5,660.480
2

5,660.480
2

1.1428 0.0000 5,684.479
6

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 1.58 0.00 0.00 57.67 0.00 41.78 59.21 0.00 34.41 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Energy 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mobile 0.3017 0.9956 4.0124 9.0800e-
003

0.6134 0.0152 0.6285 0.1639 0.0139 0.1778 819.7953 819.7953 0.0337 820.5028

Total 1.4690 1.2488 4.2297 0.0106 0.6134 0.0344 0.6478 0.1639 0.0332 0.1971 1,123.636
7

1,123.636
7

0.0395 5.5700e-
003

1,126.193
8

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Energy 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mobile 0.3017 0.9956 4.0124 9.0800e-
003

0.6134 0.0152 0.6285 0.1639 0.0139 0.1778 819.7953 819.7953 0.0337 820.5028

Total 1.4690 1.2488 4.2297 0.0106 0.6134 0.0344 0.6478 0.1639 0.0332 0.1971 1,123.636
7

1,123.636
7

0.0395 5.5700e-
003

1,126.193
8

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/18/2016 5 2

3 Building Construction Building Construction 1/20/2016 1/3/2017 5 250

4 Paving Paving 6/8/2016 6/14/2016 5 5

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 255 0.40

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 6.00 226 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 2 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Paving Equipment 1 8.00 130 0.36

Paving Plate Compactors 1 6.00 125 0.42

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Demolition Cranes 1 8.00 226 0.29

Site Preparation Trenchers 1 8.00 80 0.50

Building Construction Aerial Lifts 1 8.00 62 0.31

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 3 15.00 0.00 49.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 6 18.00 7.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 4 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2013.2.2 Date: 7/24/2015 10:47 AMPage 7 of 22

PAReg XX 171 August 2015

Appendix E Construction and Operation Calculations Non-Refinery Sector



3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.0700 0.0000 1.0700 0.1620 0.0000 0.1620 0.0000 0.0000

Off-Road 2.9407 30.2234 19.6380 0.0239 1.6279 1.6279 1.5254 1.5254 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Total 2.9407 30.2234 19.6380 0.0239 1.0700 1.6279 2.6978 0.1620 1.5254 1.6874 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0838 1.3432 0.9500 3.6100e-
003

0.0854 0.0213 0.1067 0.0234 0.0196 0.0430 364.1444 364.1444 2.5900e-
003

364.1987

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0783 0.9750 2.1200e-
003

0.1677 1.4000e-
003

0.1691 0.0445 1.2900e-
003

0.0458 178.4188 178.4188 9.1500e-
003

178.6110

Total 0.1465 1.4215 1.9251 5.7300e-
003

0.2530 0.0227 0.2758 0.0679 0.0209 0.0887 542.5631 542.5631 0.0117 542.8097

Unmitigated Construction Off-Site

Water Exposed Area
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.4173 0.0000 0.4173 0.0632 0.0000 0.0632 0.0000 0.0000

Off-Road 2.9407 30.2234 19.6380 0.0239 1.6279 1.6279 1.5254 1.5254 0.0000 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Total 2.9407 30.2234 19.6380 0.0239 0.4173 1.6279 2.0452 0.0632 1.5254 1.5886 0.0000 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0838 1.3432 0.9500 3.6100e-
003

0.0854 0.0213 0.1067 0.0234 0.0196 0.0430 364.1444 364.1444 2.5900e-
003

364.1987

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0627 0.0783 0.9750 2.1200e-
003

0.1677 1.4000e-
003

0.1691 0.0445 1.2900e-
003

0.0458 178.4188 178.4188 9.1500e-
003

178.6110

Total 0.1465 1.4215 1.9251 5.7300e-
003

0.2530 0.0227 0.2758 0.0679 0.0209 0.0887 542.5631 542.5631 0.0117 542.8097

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.9799 20.2613 14.4005 0.0143 1.1973 1.1973 1.1015 1.1015 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Total 1.9799 20.2613 14.4005 0.0143 5.7996 1.1973 6.9968 2.9537 1.1015 4.0552 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0334 0.0418 0.5200 1.1300e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 95.1567 95.1567 4.8800e-
003

95.2592

Total 0.0334 0.0418 0.5200 1.1300e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 95.1567 95.1567 4.8800e-
003

95.2592

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.2618 0.0000 2.2618 1.1519 0.0000 1.1519 0.0000 0.0000

Off-Road 1.9799 15.3919 14.4005 0.0143 1.1973 1.1973 1.1015 1.1015 0.0000 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Total 1.9799 15.3919 14.4005 0.0143 2.2618 1.1973 3.4591 1.1519 1.1015 2.2534 0.0000 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0334 0.0418 0.5200 1.1300e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 95.1567 95.1567 4.8800e-
003

95.2592

Total 0.0334 0.0418 0.5200 1.1300e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 95.1567 95.1567 4.8800e-
003

95.2592

Mitigated Construction Off-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7851 19.6612 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Total 2.7851 19.6612 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0583 0.6046 0.6971 1.5200e-
003

0.0438 9.9500e-
003

0.0537 0.0125 9.1500e-
003

0.0216 152.6202 152.6202 1.0900e-
003

152.6431

Worker 0.0752 0.0940 1.1700 2.5500e-
003

0.2012 1.6800e-
003

0.2029 0.0534 1.5500e-
003

0.0549 214.1025 214.1025 0.0110 214.3332

Total 0.1335 0.6986 1.8672 4.0700e-
003

0.2450 0.0116 0.2566 0.0658 0.0107 0.0765 366.7228 366.7228 0.0121 366.9763

Unmitigated Construction Off-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7851 18.7438 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 0.0000 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Total 2.7851 18.7438 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 0.0000 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0583 0.6046 0.6971 1.5200e-
003

0.0438 9.9500e-
003

0.0537 0.0125 9.1500e-
003

0.0216 152.6202 152.6202 1.0900e-
003

152.6431

Worker 0.0752 0.0940 1.1700 2.5500e-
003

0.2012 1.6800e-
003

0.2029 0.0534 1.5500e-
003

0.0549 214.1025 214.1025 0.0110 214.3332

Total 0.1335 0.6986 1.8672 4.0700e-
003

0.2450 0.0116 0.2566 0.0658 0.0107 0.0765 366.7228 366.7228 0.0121 366.9763

Mitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5018 18.1647 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Total 2.5018 18.1647 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0534 0.5501 0.6556 1.5200e-
003

0.0438 8.8800e-
003

0.0526 0.0125 8.1700e-
003

0.0206 150.1482 150.1482 1.0500e-
003

150.1703

Worker 0.0676 0.0849 1.0583 2.5500e-
003

0.2012 1.6200e-
003

0.2028 0.0534 1.4900e-
003

0.0549 205.9080 205.9080 0.0101 206.1209

Total 0.1210 0.6350 1.7139 4.0700e-
003

0.2450 0.0105 0.2555 0.0658 9.6600e-
003

0.0755 356.0563 356.0563 0.0112 356.2912

Unmitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5018 17.3681 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 0.0000 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Total 2.5018 17.3681 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 0.0000 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0534 0.5501 0.6556 1.5200e-
003

0.0438 8.8800e-
003

0.0526 0.0125 8.1700e-
003

0.0206 150.1482 150.1482 1.0500e-
003

150.1703

Worker 0.0676 0.0849 1.0583 2.5500e-
003

0.2012 1.6200e-
003

0.2028 0.0534 1.4900e-
003

0.0549 205.9080 205.9080 0.0101 206.1209

Total 0.1210 0.6350 1.7139 4.0700e-
003

0.2450 0.0105 0.2555 0.0658 9.6600e-
003

0.0755 356.0563 356.0563 0.0112 356.2912

Mitigated Construction Off-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 778.2485 778.2485 0.2273 783.0208

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 778.2485 778.2485 0.2273 783.0208

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0543 0.0679 0.8450 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6296 154.6296 7.9300e-
003

154.7962

Total 0.0543 0.0679 0.8450 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6296 154.6296 7.9300e-
003

154.7962

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 0.0000 778.2485 778.2485 0.2273 783.0208

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 0.0000 778.2485 778.2485 0.2273 783.0208

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0543 0.0679 0.8450 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6296 154.6296 7.9300e-
003

154.7962

Total 0.0543 0.0679 0.8450 1.8400e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 154.6296 154.6296 7.9300e-
003

154.7962

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 7/24/2015 10:47 AMPage 17 of 22

PAReg XX 181 August 2015

Appendix E Construction and Operation Calculations Non-Refinery Sector



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.3017 0.9956 4.0124 9.0800e-
003

0.6134 0.0152 0.6285 0.1639 0.0139 0.1778 819.7953 819.7953 0.0337 820.5028

Unmitigated 0.3017 0.9956 4.0124 9.0800e-
003

0.6134 0.0152 0.6285 0.1639 0.0139 0.1778 819.7953 819.7953 0.0337 820.5028

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

General Heavy Industry 65.34 65.34 65.34 289,344 289,344

Total 65.34 65.34 65.34 289,344 289,344

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

General Heavy Industry 16.60 8.40 6.90 59.00 28.00 13.00 92 5 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.514499 0.060499 0.179997 0.139763 0.042095 0.006675 0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

NaturalGas 
Unmitigated

0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

General Heavy 
Industry

2582.57 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Total 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Unmitigated 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

General Heavy 
Industry

2.58257 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Total 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.2766 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.8625 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 4.5000e-
004

4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Total 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.2766 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.8625 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 4.5000e-
004

4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Total 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Mitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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South Coast AQMD Air District, Winter

RECLAIM

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

General Heavy Industry 43.56 1000sqft 1.00 43,560.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

8

Wind Speed (m/s) Precipitation Freq (Days)2.2 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Los Angeles Department of Water & Power

2015Operational Year

CO2 Intensity 
(lb/MWhr)

1227.89 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Project Characteristics - 

Land Use - 

Construction Phase - Average of construction estimates

Off-road Equipment - 

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Off-road Equipment - Engineering estimate

Trips and VMT - 

Demolition - 

Grading - Engineering estimate

Architectural Coating - 

Construction Off-road Equipment Mitigation - 
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 250.00

tblConstructionPhase NumDays 1.00 2.00

tblConstructionPhase PhaseEndDate 1/2/2017 1/3/2017

tblConstructionPhase PhaseEndDate 1/10/2017 6/14/2016

tblConstructionPhase PhaseStartDate 1/19/2016 1/20/2016

tblConstructionPhase PhaseStartDate 1/4/2017 6/8/2016

tblGrading AcresOfGrading 0.00 1.00

tblOffRoadEquipment HorsePower 8.00 125.00

tblOffRoadEquipment LoadFactor 0.43 0.42

tblOffRoadEquipment OffRoadEquipmentType Cranes

tblOffRoadEquipment OffRoadEquipmentType Trenchers

tblOffRoadEquipment OffRoadEquipmentType Aerial Lifts

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Paving

tblOffRoadEquipment PhaseName Demolition

tblOffRoadEquipment PhaseName Site Preparation

tblOffRoadEquipment PhaseName Building Construction

tblProjectCharacteristics OperationalYear 2014 2015

tblTripsAndVMT WorkerTripNumber 8.00 15.00

tblTripsAndVMT WorkerTripNumber 5.00 8.00

tblTripsAndVMT WorkerTripNumber 10.00 13.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.6728 31.7013 21.6972 0.0343 5.8890 1.7130 7.0870 2.9774 1.6267 4.0796 0.0000 3,285.526
6

3,285.526
6

0.6983 0.0000 3,300.190
4

2017 2.6289 18.8215 15.2376 0.0249 0.2450 1.1366 1.3815 0.0658 1.0901 1.1560 0.0000 2,336.757
9

2,336.757
9

0.4446 0.0000 2,346.094
8

Total 6.3017 50.5228 36.9348 0.0593 6.1340 2.8496 8.4685 3.0432 2.7168 5.2355 0.0000 5,622.284
5

5,622.284
5

1.1429 0.0000 5,646.285
2

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 3.6728 31.7013 21.6972 0.0343 2.3513 1.7130 3.5493 1.1757 1.6267 2.2778 0.0000 3,285.526
6

3,285.526
6

0.6983 0.0000 3,300.190
4

2017 2.6289 18.0249 15.2376 0.0249 0.2450 1.1366 1.3815 0.0658 1.0901 1.1560 0.0000 2,336.757
9

2,336.757
9

0.4446 0.0000 2,346.094
8

Total 6.3017 49.7262 36.9348 0.0593 2.5962 2.8496 4.9308 1.2415 2.7168 3.4338 0.0000 5,622.284
5

5,622.284
5

1.1429 0.0000 5,646.285
2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 1.58 0.00 0.00 57.67 0.00 41.78 59.21 0.00 34.41 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Energy 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mobile 0.3102 1.0493 3.8644 8.6200e-
003

0.6134 0.0152 0.6286 0.1639 0.0140 0.1779 779.7241 779.7241 0.0337 780.4319

Total 1.4776 1.3026 4.0817 0.0101 0.6134 0.0345 0.6479 0.1639 0.0333 0.1971 1,083.565
5

1,083.565
5

0.0396 5.5700e-
003

1,086.123
0

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Energy 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mobile 0.3102 1.0493 3.8644 8.6200e-
003

0.6134 0.0152 0.6286 0.1639 0.0140 0.1779 779.7241 779.7241 0.0337 780.4319

Total 1.4776 1.3026 4.0817 0.0101 0.6134 0.0345 0.6479 0.1639 0.0333 0.1971 1,083.565
5

1,083.565
5

0.0396 5.5700e-
003

1,086.123
0

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/18/2016 5 2

3 Building Construction Building Construction 1/20/2016 1/3/2017 5 250

4 Paving Paving 6/8/2016 6/14/2016 5 5

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 255 0.40

Demolition Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 6.00 226 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 2 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Paving Equipment 1 8.00 130 0.36

Paving Plate Compactors 1 6.00 125 0.42

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Demolition Cranes 1 8.00 226 0.29

Site Preparation Trenchers 1 8.00 80 0.50

Building Construction Aerial Lifts 1 8.00 62 0.31

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 3 15.00 0.00 49.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 6 18.00 7.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 4 13.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 1.0700 0.0000 1.0700 0.1620 0.0000 0.1620 0.0000 0.0000

Off-Road 2.9407 30.2234 19.6380 0.0239 1.6279 1.6279 1.5254 1.5254 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Total 2.9407 30.2234 19.6380 0.0239 1.0700 1.6279 2.6978 0.1620 1.5254 1.6874 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0886 1.3919 1.0891 3.6100e-
003

0.0854 0.0214 0.1068 0.0234 0.0197 0.0430 363.2785 363.2785 2.6200e-
003

363.3336

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0640 0.0860 0.8984 1.9900e-
003

0.1677 1.4000e-
003

0.1691 0.0445 1.2900e-
003

0.0458 167.3573 167.3573 9.1500e-
003

167.5495

Total 0.1525 1.4779 1.9875 5.6000e-
003

0.2530 0.0228 0.2758 0.0679 0.0210 0.0888 530.6358 530.6358 0.0118 530.8831

Unmitigated Construction Off-Site

Water Exposed Area
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.4173 0.0000 0.4173 0.0632 0.0000 0.0632 0.0000 0.0000

Off-Road 2.9407 30.2234 19.6380 0.0239 1.6279 1.6279 1.5254 1.5254 0.0000 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Total 2.9407 30.2234 19.6380 0.0239 0.4173 1.6279 2.0452 0.0632 1.5254 1.5886 0.0000 2,422.168
9

2,422.168
9

0.6092 2,434.962
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0886 1.3919 1.0891 3.6100e-
003

0.0854 0.0214 0.1068 0.0234 0.0197 0.0430 363.2785 363.2785 2.6200e-
003

363.3336

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0640 0.0860 0.8984 1.9900e-
003

0.1677 1.4000e-
003

0.1691 0.0445 1.2900e-
003

0.0458 167.3573 167.3573 9.1500e-
003

167.5495

Total 0.1525 1.4779 1.9875 5.6000e-
003

0.2530 0.0228 0.2758 0.0679 0.0210 0.0888 530.6358 530.6358 0.0118 530.8831

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 5.7996 0.0000 5.7996 2.9537 0.0000 2.9537 0.0000 0.0000

Off-Road 1.9799 20.2613 14.4005 0.0143 1.1973 1.1973 1.1015 1.1015 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Total 1.9799 20.2613 14.4005 0.0143 5.7996 1.1973 6.9968 2.9537 1.1015 4.0552 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0341 0.0459 0.4791 1.0600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 89.2572 89.2572 4.8800e-
003

89.3598

Total 0.0341 0.0459 0.4791 1.0600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 89.2572 89.2572 4.8800e-
003

89.3598

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.2618 0.0000 2.2618 1.1519 0.0000 1.1519 0.0000 0.0000

Off-Road 1.9799 15.3919 14.4005 0.0143 1.1973 1.1973 1.1015 1.1015 0.0000 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Total 1.9799 15.3919 14.4005 0.0143 2.2618 1.1973 3.4591 1.1519 1.1015 2.2534 0.0000 1,491.406
1

1,491.406
1

0.4499 1,500.853
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0341 0.0459 0.4791 1.0600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 89.2572 89.2572 4.8800e-
003

89.3598

Total 0.0341 0.0459 0.4791 1.0600e-
003

0.0894 7.5000e-
004

0.0902 0.0237 6.9000e-
004

0.0244 89.2572 89.2572 4.8800e-
003

89.3598

Mitigated Construction Off-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7851 19.6612 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Total 2.7851 19.6612 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0639 0.6198 0.8369 1.5100e-
003

0.0438 0.0101 0.0538 0.0125 9.2500e-
003

0.0217 151.3403 151.3403 1.1200e-
003

151.3639

Worker 0.0768 0.1032 1.0780 2.3900e-
003

0.2012 1.6800e-
003

0.2029 0.0534 1.5500e-
003

0.0549 200.8288 200.8288 0.0110 201.0594

Total 0.1407 0.7230 1.9150 3.9000e-
003

0.2450 0.0117 0.2567 0.0658 0.0108 0.0766 352.1690 352.1690 0.0121 352.4233

Unmitigated Construction Off-Site
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3.4 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7851 18.7438 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 0.0000 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Total 2.7851 18.7438 13.8165 0.0210 1.2613 1.2613 1.2102 1.2102 0.0000 2,010.066
1

2,010.066
1

0.4510 2,019.536
7

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0639 0.6198 0.8369 1.5100e-
003

0.0438 0.0101 0.0538 0.0125 9.2500e-
003

0.0217 151.3403 151.3403 1.1200e-
003

151.3639

Worker 0.0768 0.1032 1.0780 2.3900e-
003

0.2012 1.6800e-
003

0.2029 0.0534 1.5500e-
003

0.0549 200.8288 200.8288 0.0110 201.0594

Total 0.1407 0.7230 1.9150 3.9000e-
003

0.2450 0.0117 0.2567 0.0658 0.0108 0.0766 352.1690 352.1690 0.0121 352.4233

Mitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5018 18.1647 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Total 2.5018 18.1647 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0584 0.5637 0.7945 1.5100e-
003

0.0438 8.9600e-
003

0.0527 0.0125 8.2500e-
003

0.0207 148.8859 148.8859 1.0900e-
003

148.9087

Worker 0.0688 0.0931 0.9716 2.3900e-
003

0.2012 1.6200e-
003

0.2028 0.0534 1.4900e-
003

0.0549 193.1150 193.1150 0.0101 193.3278

Total 0.1272 0.6568 1.7661 3.9000e-
003

0.2450 0.0106 0.2556 0.0658 9.7400e-
003

0.0756 342.0009 342.0009 0.0112 342.2365

Unmitigated Construction Off-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.5018 17.3681 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 0.0000 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Total 2.5018 17.3681 13.4715 0.0210 1.1260 1.1260 1.0804 1.0804 0.0000 1,994.757
0

1,994.757
0

0.4334 2,003.858
3

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0584 0.5637 0.7945 1.5100e-
003

0.0438 8.9600e-
003

0.0527 0.0125 8.2500e-
003

0.0207 148.8859 148.8859 1.0900e-
003

148.9087

Worker 0.0688 0.0931 0.9716 2.3900e-
003

0.2012 1.6200e-
003

0.2028 0.0534 1.4900e-
003

0.0549 193.1150 193.1150 0.0101 193.3278

Total 0.1272 0.6568 1.7661 3.9000e-
003

0.2450 0.0106 0.2556 0.0658 9.7400e-
003

0.0756 342.0009 342.0009 0.0112 342.2365

Mitigated Construction Off-Site
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3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 778.2485 778.2485 0.2273 783.0208

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 778.2485 778.2485 0.2273 783.0208

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0555 0.0745 0.7786 1.7300e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 145.0430 145.0430 7.9300e-
003

145.2096

Total 0.0555 0.0745 0.7786 1.7300e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 145.0430 145.0430 7.9300e-
003

145.2096

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.5 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 0.0000 778.2485 778.2485 0.2273 783.0208

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.6916 7.0991 5.1871 7.6600e-
003

0.4388 0.4388 0.4046 0.4046 0.0000 778.2485 778.2485 0.2273 783.0208

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0555 0.0745 0.7786 1.7300e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 145.0430 145.0430 7.9300e-
003

145.2096

Total 0.0555 0.0745 0.7786 1.7300e-
003

0.1453 1.2100e-
003

0.1465 0.0385 1.1200e-
003

0.0397 145.0430 145.0430 7.9300e-
003

145.2096

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.3102 1.0493 3.8644 8.6200e-
003

0.6134 0.0152 0.6286 0.1639 0.0140 0.1779 779.7241 779.7241 0.0337 780.4319

Unmitigated 0.3102 1.0493 3.8644 8.6200e-
003

0.6134 0.0152 0.6286 0.1639 0.0140 0.1779 779.7241 779.7241 0.0337 780.4319

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

General Heavy Industry 65.34 65.34 65.34 289,344 289,344

Total 65.34 65.34 65.34 289,344 289,344

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

General Heavy Industry 16.60 8.40 6.90 59.00 28.00 13.00 92 5 3

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.514499 0.060499 0.179997 0.139763 0.042095 0.006675 0.015446 0.029572 0.001914 0.002508 0.004341 0.000594 0.002098

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

NaturalGas 
Unmitigated

0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

General Heavy 
Industry

2582.57 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Total 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Unmitigated 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

General Heavy 
Industry

2.58257 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Total 0.0279 0.2532 0.2127 1.5200e-
003

0.0192 0.0192 0.0192 0.0192 303.8319 303.8319 5.8200e-
003

5.5700e-
003

305.6810

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.2766 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.8625 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 4.5000e-
004

4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Total 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.2766 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.8625 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 4.5000e-
004

4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Total 1.1395 4.0000e-
005

4.6000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

9.5300e-
003

9.5300e-
003

3.0000e-
005

0.0101

Mitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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APPENDIX F 

NOTICE OF PREPARATION/INITIAL STUDY (NOP/IS) 

(ENVIRONMENTAL CHECKLIST) 



 

 

SSSooouuuttthhh   CCCoooaaasssttt   

AAAiiirrr   QQQuuuaaallliiitttyyy   MMMaaannnaaagggeeemmmeeennnttt   DDDiiissstttrrriiicccttt   
21865 Copley Drive, Diamond Bar, CA 91765-4178 

(909) 396-2000  www.aqmd.gov   
 

 

SUBJECT: NOTICE OF PREPARATION OF A DRAFT PROGRAM 

ENVIRONMENTAL ASSESSMENT 
 

PROJECT TITLE: PROPOSED AMENDED REGULATION XX - REGIONAL CLEAN 

AIR INCENTIVES MARKET (RECLAIM) 

 

In accordance with the California Environmental Quality Act (CEQA), the South Coast Air Quality 

Management District (SCAQMD), as the Lead Agency, has prepared this Notice of Preparation (NOP) 

and Initial Study (IS).  This NOP serves two purposes:  1) to solicit information on the scope of the 

environmental analysis for the proposed project; and, 2) to notify the public that the SCAQMD will 

prepare a Draft Program Environmental Assessment (PEA) to further assess potential environmental 

impacts that may result from implementing the proposed project. 

This letter, NOP and the attached IS are not SCAQMD applications or forms requiring a response from 

you.  Their purpose is simply to provide information to you on the above project.  If the proposed 

project has no bearing on you or your organization, no action on your part is necessary.  

Comments focusing on your area of expertise, your agency‟s area of jurisdiction, if applicable, or 

issues relative to the environmental analysis should be addressed to Ms. Barbara Radlein (c/o CEQA) 

at the address shown above, or sent by fax to (909) 396-3324 or by email to bradlein@aqmd.gov .  

Comments must be received no later than 5:00 p.m. on Friday, January 16, 2015.  Please include the 

name and phone number of the contact person.  Questions relative to the proposed amended regulation 

for the refinery sector should be directed to Ms. Minh Pham at (909) 396-2613 or by email to 

mpham@aqmd.gov.  Questions relative to the proposed amended regulation for the non-refinery sector 

should be directed to Mr. Kevin Orellana at (909) 396-3492 or by email to korellana@aqmd.gov. 

The Public Hearing for the proposed amended regulation is scheduled for March 6, 2015.  (Note:  

Public meeting dates are subject to change). 

 

Date: December 4, 2014 Signature:  

   

Michael Krause 

Program Supervisor, CEQA Section 

Planning, Rules, and Area Sources 

 

 
Reference:  California Code of Regulations, Title 14, §§ 15082 (a), 15103, 15365, and 15375 

mailto:bradlein@aqmd.gov
mailto:mpham@aqmd.gov
mailto:korellana@aqmd.gov


SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 

21865 Copley Drive, Diamond Bar, CA  91765-4178 

 

NOTICE OF PREPARATION OF A DRAFT PROGRAM ENVIRONMENTAL ASSESSMENT 

Project Title: 

Draft Program Environmental Assessment for Proposed Amended Regulation XX – Regional Clean Air Incentives 

Market (RECLAIM) 

Project Location:  

South Coast Air Quality Management District (SCAQMD) area of jurisdiction consisting of the four-county South 

Coast Air Basin (Orange County and the non-desert portions of Los Angeles, Riverside and San Bernardino 

counties), and the Riverside County portions of the Salton Sea Air Basin and the Mojave Desert Air Basin 

Description of Nature, Purpose, and Beneficiaries of Project: 

SCAQMD staff is proposing amendments to Regulation XX – Regional Clean Air Incentives Market (RECLAIM), 

Rule 2002 – Allocations for Oxides of Nitrogen (NOx) and Oxides of Sulfur (SOx), to reduce the allowable NOx 

emission limits based on current Best Available Retrofit Control Technology (BARCT) to achieve additional NOx 

emission reductions for the following industrial equipment and processes:  1) fluid catalytic cracking units (FCCUs); 

2) refinery boilers and heaters; 3) refinery gas turbines; 4) sulfur recovery units – tail gas treatment units 

(SRU/TGUs); 5) non-refinery/non-power plant gas turbines; 6) non-refinery sodium silicate furnaces; 7) non-

refinery/non-power plant internal combustion engines (ICEs); 8) container glass melting furnaces; 9) coke calcining; 

10) Portland cement kilns; and, 11) metal heat treating furnaces.  Additional amendments are proposed to establish 

procedures and criteria for reducing NOx RECLAIM Trading Credits (RTCs) and NOx RTC adjustment factors for 

year 2016 and later.  For clarity and consistency throughout the regulation, other minor changes are proposed to: 1) 

Rule 2011 Appendix A – Protocol for Monitoring, Reporting, and Recordkeeping Oxides of Sulfur (SOx) 

Emissions; and, 2) Rule 2012 Appendix A – Protocol for Monitoring, Reporting, and Recordkeeping Oxides of 

Nitrogen (NOx) Emissions.  The Initial Study identifies the following environmental topics as areas that may be 

adversely affected by the proposed project:  aesthetics; air quality and greenhouse gas emissions; energy; hydrology 

and water quality; hazards and hazardous materials; solid and hazardous waste; and, transportation and traffic.  

Impacts to these environmental areas will be further analyzed in the Draft Program Environmental Assessment 

(PEA). 

Lead Agency: 

South Coast Air Quality Management District 
Division: 

Planning, Rule Development and Area Sources 

NOP/IS and all supporting 

documentation are available at: 

SCAQMD Headquarters 

21865 Copley Drive 

Diamond Bar, CA 91765 

or by calling: 

 

(909) 396-2039 

or by accessing the SCAQMD’s website at: 

http://www.aqmd.gov/home/library/document

s-support-material/lead-agency-scaqmd-

projects/aqmd-projects---year-2014 

The NOP/IS is provided to the public through the following: 

 Los Angeles Times (December 5, 2014) 

 SCAQMD Public Information Center 

 

 

 SCAQMD Mailing List & Interested Parties 

 SCAQMD Website 

NOP/IS Review Period (43 days): 

December 5, 2014 – January16, 2015 

The proposed project may have statewide, regional or areawide significance; therefore, a CEQA scoping meeting is 

required (pursuant to Public Resources Code §21083.9 (a)(2)) and will be held on January 8, 2015.  See Scheduled 

Public Meeting Dates below for details. 

Scheduled Public Meeting Dates (subject to change): 

Working Group Meeting:  January 7, 2015, 1:30 p.m.; SCAQMD Headquarters 

CEQA and Socioeconomic Scoping Meeting:  January 8, 2015, 10:00 a.m.; SCAQMD Headquarters 

SCAQMD Governing Board Hearing:  March 6, 2015, 9:00 a.m.; SCAQMD Headquarters 

Send CEQA Comments to: 

Ms. Barbara Radlein 

Phone: 

(909) 396-2716 

Email:  

bradlein@aqmd.gov 

Fax:  

(909) 396-3324 

Direct Questions on Proposed Amended 

Regulation for Refinery Sector: 
Ms. Minh Pham 

Phone:  
 

(909) 396-2613 

Email:  

 

mpham@aqmd.gov 

Fax:  

 

(909) 396-3324 

Direct Questions on Proposed Amended 

Regulation for Non-Refinery Sector: 
Mr. Kevin Orellana 

Phone:  
 

(909) 396-3492 

Email:  

 

korellana@aqmd.gov 

Fax:  

 

(909) 396-3324 

http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/aqmd-projects---year-2014
http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/aqmd-projects---year-2014
http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/aqmd-projects---year-2014
mailto:bradlein@aqmd.gov
mailto:mpham@aqmd.gov
mailto:korellana@aqmd.gov
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INTRODUCTION 

The California Legislature created the South Coast Air Quality Management District 

(SCAQMD) in 1977
1
 as the agency responsible for developing and enforcing air pollution 

control rules and regulations in the South Coast Air Basin (Basin) and portions of the Salton Sea 

Air Basin and Mojave Desert Air Basin referred to herein as the District.  By statute, the 

SCAQMD is required to adopt an air quality management plan (AQMP) demonstrating 

compliance with all federal and state ambient air quality standards for the District
2
.  Furthermore, 

the SCAQMD must adopt rules and regulations that carry out the AQMP
3
.  The Final 2012 

AQMP concluded that reductions in emissions of particulate matter (PM), oxides of sulfur 

(SOx), oxides of nitrogen (NOx), and volatile organic compounds (VOC) are necessary to attain 

the state and national ambient air quality standards for ozone, and particulate matter with an 

aerodynamic diameter of 2.5 microns or less (PM2.5).  Ozone, a criteria pollutant which has 

been shown to adversely affect human health, is formed when VOCs react with NOx in the 

atmosphere.  VOCs, NOx, SOx (especially sulfur dioxide) and ammonia also contribute to the 

formation of PM10 and PM2.5. 

 

The Basin is designated by the United States Environmental Protection Agency (EPA) as a non-

attainment area for PM2.5 emissions because the federal PM2.5 standards have been exceeded.  

For this reason, the SCAQMD is required to evaluate all feasible control measures in order to 

reduce direct PM2.5 emissions, as well as PM2.5 precursors, such as NOx and SOx.  The Final 

2012 AQMP sets forth a comprehensive program for the Basin to comply with the federal 24-

hour PM2.5 air quality standard, satisfy the planning requirements of the federal Clean Air Act, 

and provide an update to the Basin‟s commitments towards meeting the federal 8-hour ozone 

standard.  In particular, the Final 2012 AQMP contains a multi-pollutant control strategy to 

achieve attainment with the federal 24-hour PM2.5 air quality standard with direct PM2.5 and 

NOx reductions identified as the two most effective tools in reaching attainment with the PM2.5 

standard.  The 2012 AQMP also serves to satisfy the recent requirements promulgated by the 

EPA for a new attainment demonstration of the revoked 1-hour ozone standard, as well as to 

provide additional measures to partially fulfill long-term reduction obligations under the 2007 8-

hour Ozone State Implementation Plan (SIP). 

 

As part of this ongoing PM2.5 reduction effort, SCAQMD staff is proposing amendments to 

Regulation XX – Regional Clean Air Incentives Market (RECLAIM) to achieve additional NOx 

emission reductions to address best available retrofit control technology (BARCT) requirements.  

The primary focus of the proposed project is to bring the NOx RECLAIM program up-to-date 

with the latest BARCT requirements while achieving the proposed NOx emission reductions in 

the 2012 AQMP Control Measure #CMB-01:  Further NOx Reductions from RECLAIM (e.g., at 

least three to five tons per day by 2023).  The proposed project may achieve additional NOx 

emission reductions depending on the actual BARCT NOx emission control efficiencies.  In 

addition, the proposed project is designed to implement both the Phase I and Phase II reduction 

commitments described in #CMB-01. 

 

The proposed project may require installation of new or modification of existing NOx emission 

control equipment for the following industrial equipment and processes at NOx RECLAIM 

facilities:  1) fluid catalytic cracking units (FCCUs); 2) refinery boilers and heaters; 3) refinery 

                                                 
1 The Lewis-Presley Air Quality Management Act, 1976 Cal. Stats., ch 324 (codified at Health and Safety Code, §§40400-

40540). 
2 Health and Safety Code, §40460 (a). 
3 Health and Safety Code, §40440 (a). 
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gas turbines; 4) sulfur recovery units – tail gas treatment units (SRU/TGUs); 5) non-

refinery/non-power plant gas turbines; 6) non-refinery sodium silicate furnaces; 7) non-

refinery/non-power plant internal combustion engines (ICEs); 8) container glass melting 

furnaces; 9) coke calcining; 10) Portland cement kilns, and, 11) metal heat treating furnaces.  

Additional amendments are proposed to establish procedures and criteria for reducing NOx 

RECLAIM RTCs and NOx RTC adjustment factors for year 2016 and later.  Other minor 

changes are proposed for clarity and consistency throughout the proposed amended regulation. 

 

The proposed project is estimated to reduce at least three tons per day of NOx emissions or more 

starting in 2016.  Despite this projected direct environmental benefit to air quality, this Initial 

Study, prepared pursuant to the California Environmental Quality Act (CEQA), identifies the 

following environmental topics as areas that may be adversely affected by the proposed project:  

aesthetics; air quality and greenhouse gas emissions; energy; hydrology and water quality; 

hazards and hazardous materials; solid and hazardous waste; and, transportation and traffic.  A 

Draft Program Environmental Assessment (PEA) will be prepared to analyze further whether the 

potential impacts to these environmental topics are significant.  Any other potentially significant 

environmental impacts identified through this Notice of Preparation/Initial Study (NOP/IS) 

process will also be analyzed in the Draft PEA. 

 

CALIFORNIA ENVIRONMENTAL QUALITY ACT 

The California Environmental Quality Act (CEQA), California Public Resources Code §21000 et 

seq., requires environmental impacts of proposed projects to be evaluated and feasible methods 

to reduce, avoid or eliminate significant adverse impacts of these projects to be identified and 

implemented.  The lead agency is the “public agency that has the principal responsibility for 

carrying out or approving a project that may have a significant effect upon the environment” 

(Public Resources Code §21067).  Since the SCAQMD has the primary responsibility for 

supervising or approving the entire project as a whole, it is the most appropriate public agency to 

act as lead agency (CEQA Guidelines
4
 §15051 (b)). 

 

CEQA requires that all potential adverse environmental impacts of proposed projects be 

evaluated and that methods to reduce or avoid identified significant adverse environmental 

impacts of these projects be implemented if feasible.  The purpose of the CEQA process is to 

inform the SCAQMD Governing Board, public agencies, and interested parties of potential 

adverse environmental impacts that could result from implementing the proposed project and to 

identify feasible mitigation measures or alternatives, when an impact is significant. 

 

Public Resources Code §21080.5 allows public agencies with regulatory programs to prepare a 

plan or other written documents in lieu of an environmental impact report once the Secretary of 

the Resources Agency has certified the regulatory program.  The SCAQMD's regulatory program 

was certified by the Secretary of Resources Agency on March 1, 1989, and has been adopted as 

SCAQMD Rule 110 – Rule Adoption Procedures to Assure Protection and Enhancement of the 

Environment. 

 

CEQA includes provisions for the preparation of program CEQA documents in connection with 

issuance of rules, regulations, plans, or other general criteria to govern the conduct of a 

continuing program, including adoptions of broad policy programs as distinguished from those 

prepared for specific types of projects such as land use projects (CEQA Guidelines §15168).  A 

                                                 
4 The CEQA Guidelines are codified at Title 14 California Code of Regulations, §15000 et seq. 
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program CEQA document also allows consideration of broad policy alternatives and program-

wide mitigation measures at a time when an agency has greater flexibility to deal with basic 

problems of cumulative impacts.  Lastly, a program CEQA document also plays an important 

role in establishing a structure within which CEQA review of future related actions can 

effectively be conducted.  This concept of covering broad policies in a program CEQA document 

and incorporating the information contained therein by reference into subsequent CEQA 

documents for specific projects is known as “tiering” (CEQA Guidelines §15152). 

 

A program CEQA document will provide the basis for future environmental analyses and will 

allow future project-specific CEQA documents, if necessary, to focus solely on the new effects 

or detailed environmental issues not previously considered.  If an agency finds that no new 

effects could occur, or no new mitigation measures would be required, the agency can approve 

the activity as being within the scope of the project covered by the program CEQA document 

and no new environmental document would be required (CEQA Guidelines §15168 (c)(2)). 

 

The proposed amendments to Regulation XX (PAReg XX) are considered a “project” as defined 

by CEQA.  Specifically, PARegXX includes amendments to Rule 2002 – Allocations for Oxides 

of Nitrogen (NOx) and Oxides of Sulfur (SOx), Rule 2011 Appendix A – Protocol for 

Monitoring, Reporting, and Recordkeeping Oxides of Sulfur (SOx) Emissions (Attachment C – 

Quality Assurance and Quality Control Procedures), and Rule 2012 Appendix A – Protocol for 

Monitoring, Reporting, and Recordkeeping Oxides of Nitrogen (NOx) Emissions (Attachment C 

– Quality Assurance and Quality Control Procedures), to be discussed in further detail under 

“Project Description.”  PAReg XX will assure that the BARCT commitments for NOx emission 

reductions in the Final 2012 AQMP are achieved and maintained as well as provide an overall 

environmental benefit to air quality.  However, SCAQMD‟s review of the proposed project also 

shows that implementation of PAReg XX may also have a significant adverse effect on the 

environment.  Since PAReg XX may have statewide, regional or areawide significance, a CEQA 

scoping meeting is also required to be held for the proposed project pursuant to Public Resources 

Code §21083.9 (a)(2).  Information regarding the CEQA scoping meeting can be found on the 

NOP. 

 

In addition, since the proposed project:  1) is connected to the issuance of rules, regulations, 

plans, or other general criteria to govern the conduct of a continuing program (CEQA Guidelines 

§15168 (a)(3)); and, 2) contains a series of actions that can be characterized as one large project 

and the series of actions are related as individual activities that would be carried out under the 

same authorizing regulatory authority and having similar environmental effects which can be 

mitigated in similar ways (CEQA Guidelines §15168 (a)(4)), the appropriate type of CEQA 

document to be prepared for the proposed project will be a Program Environmental Assessment 

(PEA).  The PEA is a substitute CEQA document, prepared in lieu of a program environmental 

impact report (EIR) (CEQA Guidelines §15252), pursuant to the SCAQMD‟s Certified 

Regulatory Program (CEQA Guidelines §15251 (l); codified in SCAQMD Rule 110).  The PEA 

is also a public disclosure document intended to:  1) provide the lead agency, responsible 

agencies, decision makers and the general public with information on the environmental impacts 

of the proposed project; and, 2) be used as a tool by decision makers to facilitate decision making 

on the proposed project. 

 

The first step of preparing a Draft PEA is to prepare a Notice of Preparation (NOP) with an 

Initial Study (IS) that includes an Environmental Checklist and project description.  The 

Environmental Checklist provides a standard evaluation tool to identify a project's adverse 
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environmental impacts.  The NOP/IS is also intended to provide information about the proposed 

project to other public agencies and interested parties prior to the release of the Draft PEA. 

 
Thus, the SCAQMD as Lead Agency has prepared this NOP/IS for the proposed project.  The 

initial evaluation in the NOP/IS identified the following topics as potentially being adversely 

affected by the proposed project:  aesthetics; air quality and greenhouse gas emissions; energy; 

hydrology and water quality; hazards and hazardous materials; solid and hazardous waste; and, 

transportation and traffic.  Written comments received on the scope of the environmental 

analysis will be considered when preparing the Draft PEA. 

 

PROJECT LOCATION 

The proposed amendments to Regulation XX would apply to equipment and processes operated 

at NOx RECLAIM facilities located throughout the entire SCAQMD jurisdiction.  The 

SCAQMD has jurisdiction over an area of approximately 10,743 square miles, consisting of the 

four-county South Coast Air Basin (Basin) (Orange County and the non-desert portions of Los 

Angeles, Riverside and San Bernardino counties), and the Riverside County portions of the 

Salton Sea Air Basin (SSAB) and Mojave Desert Air Basin (MDAB).  The Basin, which is a 

subarea of the SCAQMD‟s jurisdiction, is bounded by the Pacific Ocean to the west and the San 

Gabriel, San Bernardino, and San Jacinto mountains to the north and east.  It includes all of 

Orange County and the nondesert portions of Los Angeles, Riverside, and San Bernardino 

counties.  The Riverside County portion of the SSAB is bounded by the San Jacinto Mountains 

in the west and spans eastward up to the Palo Verde Valley.  The federal nonattainment area 

(known as the Coachella Valley Planning Area) is a subregion of Riverside County and the 

SSAB that is bounded by the San Jacinto Mountains to the west and the eastern boundary of the 

Coachella Valley to the east (Figure 1-1). 
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Figure 1-1:  Southern California Air Basins 

 

PROJECT BACKGROUND  

On October 15, 1993, the SCAQMD Governing Board adopted Regulation XX, referred to 

herein as the RECLAIM program.  Regulation XX is comprised of 15 rules which contain a 

declining market-based cap and trade mechanism to reduce NOx and SOx emissions from the 

largest stationary sources in the Basin and subsequently help meet air quality standards while 

providing facilities with the flexibility to seek the most cost-effective solution for achieving the 

required reductions.  Instead of setting specific limits on each piece of equipment and each 

process that contributes to air pollution as is stipulated by traditional „command-and-control‟ 

regulations, under the RECLAIM program each facility has a NOx and/or SOx annual emissions 

limit (allocation) and facility operators can decide what equipment, processes and materials they 

will use to reduce emissions to meet or go further below their annual emission limits.  In lieu of 

reducing emissions, facility owners or operators may elect to use the trading market to purchase 

RTCs from other facilities that have reduced emissions below their annual target. 

 

The portion of Regulation XX that focuses on reducing NOx emissions is referred to as “NOx 

RECLAIM” while the portion that focuses on reducing SOx emissions is referred to as “SOx 

RECLAIM.”  Regulation XX contains applicability requirements, NOx and SOx facility 

allocations, general requirements, as well as monitoring, reporting, and recordkeeping 

requirements for NOx and SOx sources located at RECLAIM facilities.  The RECLAIM 

program started with 41 SOx facilities and 392 NOx facilities, but by the end of the 2005 

compliance year, the program was populated with 33 SOx facilities and 304 NOx facilities.  The 

population at the end of compliance year 2011 consists of 33 SOx facilities and 276 NOx 

facilities.  The reduction in the number of facilities participating in the RECLAIM program since 

inception has been primarily due to facility shutdowns and/or consolidations. 

 

Under the NOx RECLAIM program, the RECLAIM facilities were issued annual allocations of 

NOx emissions (also known as facility caps), which declined annually from 1993 until 2003 and 

remained constant after 2003, until SCAQMD staff conducted a BARCT reassessment for NOx 

in 2005.  In 1993, annual allocations were issued to the RECLAIM facilities and the facility cap 

reflected BARCT in effect at that time.  A BARCT reassessment is now necessary for NOx 

RECLAIM to assure that the participating facilities will continue to achieve emission reductions 

as expeditiously as possible to carry out the commitments in the 2012 AQMP.  Under the 

RECLAIM program, the facilities have the flexibility to install air pollution control equipment, 

change method of operations, or purchase RTCs to meet BARCT levels. 

 

To assure a more liquid market, as well as protect RECLAIM participants from price fluctuations 

that may be caused if all the RTCs expire at the same time, two trading cycles were established.  

Further, to balance emissions among the participating facilities in the RECLAIM program, the 

affected facilities were randomly divided into two cycles which vary by compliance year.  That 

is, the Cycle 1 compliance year spans from January 1 to December 31 while the Cycle 2 

compliance year spans from July 1 to June 30.  A backstop level of $15,000 per ton was 

established to trigger program reevaluation. 

 

Between compliance year 1994 and compliance year 1999, NOx emissions at RECLAIM 

facilities, in aggregate, were below the annual allocations, and the price of NOx RTCs remained 

relatively stable, ranging from $1,500 to $3,000 per ton.  However, beginning June 2000, 

RECLAIM program participants experienced a sharp and sudden increase in NOx RTC prices 
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for both 1999 and 2000 compliance years.  This was mainly due to an increased demand for 

power generation due to the California energy situation and the delay of installing NOx control 

equipment by many power plant operators, which resulted in the power-generating industry 

purchasing a large quantity of RTCs and depleting the supply of available RTCs.  The average 

price of NOx RTCs for compliance year 2000, traded in the year 2000 increased sharply to over 

$45,000 per ton compared to the average price of $4,284 per ton traded in 1999.  Since the RTC 

price for NOx exceeded the backstop price of $15,000 per ton, an evaluation of the RECLAIM 

program was triggered. 

 

The Governing Board, at its October 2000 meeting, directed staff to examine the issues affecting 

the high price of NOx RTCs and recommend actions to stabilize NOx RTC prices.  Additionally, 

the Governing Board directed the Executive Officer to form an Advisory Committee to provide 

input to staff regarding possible approaches to stabilize NOx RTC prices.  Fourteen power 

producing facilities, each with a generating capacity of 50 megawatts (MW) or greater, 

purchased 67 percent of the NOx RTCs that were traded during compliance year 2000, 

suggesting that the increased demand and high prices of NOx RTCs were primarily due to the 

power producers.  However, the annual allocations for all the power producers only accounted 

for approximately 14 percent of total RECLAIM annual allocations for compliance year 2000.  

At the same time, the RECLAIM program reached the „cross-over point‟ where emissions equal 

allocations because many RECLAIM facilities, relying on previously low RTC prices, did not 

determine that it was more cost-effective to begin installing controls until after the RTC prices 

had peaked. 

 

In recognition of the inherent lag time between the ability of facility operators to actually install 

and operate new control equipment, the Governing Board concluded that immediate changes to 

the RECLAIM program were necessary and, at the January 19, 2001 Board Meeting, directed 

staff to form a working group to develop and propose amendments to the RECLAIM program.  

The goal of the proposed amendments was to implement realistic, effective solutions to reduce 

and stabilize the prices of NOx RTCs.  In May 2001, Regulation XX was amended to place 

trading restrictions on power producing facilities with the caveat that they could fully rejoin the 

trading market in the 2004 compliance year, provided that the Governing Board determined prior 

to July 2003 that their re-entry would not result in any negative effect on the remainder of the 

RECLAIM facilities or on California‟s energy security needs.  In addition, the amendments also 

required the power plants to install BARCT and introduced credit generating rules.  Lastly, a 

Mitigation Fee Program was established for the power plants to make up excess emissions 

through an option to pay a fee used to mitigate emissions through alternative means or programs. 

 

Pursuant to these requirements, SCAQMD staff examined the energy security needs of 

California and the potential impacts on the RECLAIM market.  The Governing Board 

determined that reentry of the power plants would not be expected to have a negative effect on 

California‟s energy security needs or on other RECLAIM facilities.  Overall, power plants 

equipped with BARCT have reduced their NOx emission rates by approximately 80 percent or 

more from previously uncontrolled levels. 

 

Based on these emission levels, the 14 power producing facilities are anticipated to emit a total 

of 1,395 tons per year of NOx and their total annual allocations are 1,705 tons per year for each 

year from 2003 to 2010.  Further, the RTC holdings for the compliance years 2003 through 2010 

range from 1,550 to 2,330 tons per year of NOx.  This represented a surplus in the NOx RTC 

holdings at the time ranging from 155 to 935 tons per year.  When considering the data relative 
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to the typical annual operational capacity of a power producing unit at below 30 percent, except 

for 2001 when in-Basin units operated at 35 percent capacity, on average it would take all units 

operating at a capacity of 55 percent to cause a shortage in NOx RTCs.  Therefore, based on the 

projected excess RTCs and typical operating capacities, power producers were then considered 

likely to be sellers of NOx RTCs in the RECLAIM program.  For these reasons, the Governing 

Board at the June 6, 2003 public hearing, made the finding that lifting the trading restrictions for 

power producers in the RECLAIM trading market would not have a negative effect on the 

remainder of the RECLAIM facilities or on California‟s energy security needs.  Subsequently, 

the Governing Board adopted proposed changes to RECLAIM Rules 2007, 2011, and 2012 at the 

December 5, 2003 public hearing which removed most of the trading restrictions on power 

producers.  As a result, effective September 2004, the power producers were given unrestricted 

use of RTCs. 

 

On January 7, 2005, amendments were made to the NOx RECLAIM program that resulted in a 

reduction of RTCs across the board by 7.7 tons per day, based on a BARCT evaluation.  The 

RTCs were reduced from compliance years 2007 to 2011.  The total RTCs in the NOx 

RECLAIM universe allocated in compliance year 2011 amounted to 26.5 tons per day.  The 

audited emissions in compliance year 2011 were 20.01 tons per day, equating to 6.49 tons per 

day of excess holdings.  The proposed RTC shave reduction will be based on compliance year 

2011 activity levels for the affected facilities. 

 

PROJECT DESCRIPTION 

The proposed project will affect the following types of equipment and processes at the top NOx 

emitting facilities in the NOx RECLAIM program:  1) FCCUs; 2) refinery boilers and heaters; 3) 

refinery gas turbines; 4) SRU/TGUs; 5) non-refinery/non-power plant gas turbines; 6) non-

refinery sodium silicate furnaces; 7) non-refinery/non-power plant ICEs; 8) container glass 

melting furnaces; 9) coke calcining; 10) Portland cement kilns; and, 11) metal heat treating 

furnaces.  The proposed amendments to the RECLAIM regulation contain the following key 

elements: 

 

 Amend Rule 2002 - Allocations for Oxides of Nitrogen (NOx) and Oxides of Sulfur 

(SOx), to establish procedures and criteria for reducing NOx RTCs and NOx RTC 

adjustment factors for year 2016 and later.  

 Amend Rule 2002 to add new BARCT emission factors ending in 2021 for an assortment 

of equipment/process categories. 

 Amend Rule 2011 Appendix A – Protocol for Monitoring, Reporting, and Recordkeeping 

Oxides of Sulfur (SOx) Emissions (Attachment C – Quality Assurance and Quality 

Control Procedures) 

 Amend Rule 2012 Appendix A – Protocol for Monitoring, Reporting, and Recordkeeping 

Oxides of Nitrogen (NOx) Emissions (Attachment C – Quality Assurance and Quality 

Control Procedures) 

 Make administrative and other minor changes such as correcting typographical errors as 

well as clarifying and updating the rule and rule protocol language for consistency. 

The following is a summary of the key proposed amendments.  A copy of the proposed amended 

Rule (PAR) 2002 can be found in Appendix A of this NOP/IS.  A copy of the proposed amended 

protocols for Rules 2011 and 2012 can be found in Appendices B and C, respectively. 
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PAR 2002 

 

Annual Allocations for NOx and SOX and Adjustments to RTC Holdings – subdivision (f) 

 Change compliance year “2011 and after” to “2011 to 2015” for the existing NOx RTC 

adjustment factors in subparagraph (f)(1)(A). 

 Add new RTC adjustment factors to subparagraph (f)(1)(B) in order to achieve projected 

NOx emission reductions from NOx RTC holders beginning in compliance year 2016 and 

later.  It should be noted that the proposed rule language describes an evenly distributed 

percent of NOx RTC reductions applicable to all RECLAIM facilities.  However, an 

alternate approach of distributing the NOx RTC reductions among the top NOx 

RECLAIM facilities would not be precluded. 

 Clarify procedures for entering the RECLAIM program after January 7, 2005 in 

subparagraph (f)(1)(I) to reflect the new RTC adjustment factors added to subparagraph 

(f)(1)(B). 

 

RTC Reduction Exemption – subdivision (i) 

 Clarify paragraph (i)(1) that the RTC reduction exemption does not include RTC 

holdings for compliance year 2016 and thereafter. 

 Clarify subparagraph (i)(1)(B) that the application for an RTC reduction exemption needs 

to demonstrate that the reported emissions for Compliance Year 2013 are not from 

equipment listed in existing Table 3 or new Table 6 and that the achieved emission rates 

are less than the emission factors listed in existing Table 3 or new Table 6, whichever is 

lower. 

 Clarify subparagraph (i)(1)(C) that the application for an RTC reduction exemption needs 

to demonstrate that the RTCs for Compliance Year 2016 have never been transferred or 

sold by the facility. 

 Clarify clause (i)(1)(D)(i) to allow the exclusion of control costs for any equipment listed 

in existing Table 3 or new Table 6. 

 Clarify paragraph (i)(3) that an application for an RTC reduction exemption shall be 

submitted no later than six months after the adoption of the proposed project. 

 Clarify paragraph (i)(8) to require a facility qualifying for an exemption to include 

emissions from equipment listed in existing Table 3 or new Table 6 in its Annual Permit 

Emission Program (APEP) report. 

 

RECLAIM NOx 2021 Ending Emission Factors – new Table 6 

 Add new BARCT emission factors ending in 2021 for certain boilers and heaters, cement 

kilns, FCCUs, gas turbines, container glass melting furnaces, permitted ICEs, metal heat 

treating furnaces, petroleum coke calciners, sodium silicate furnaces, and SRU/TGUs. 
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Rule 2011 Appendix A (SOx Protocol for Rule 2011) 

 

Attachment C - Quality Assurance and Quality Control Procedures 

 Add new procedures and criteria for postponing the due date of semi-annual or annual 

assessments of a major source. 

 Add new procedures and criteria for postponing the due date of semi-annual or annual 

assessments of an electrical generating facility (EGF). 

 

Rule 2012 Appendix A (NOx Protocol for Rule 2012) 

 

Attachment C - Quality Assurance and Quality Control Procedures 

 Add new procedures and criteria for postponing the due date of semi-annual or annual 

assessments of a major source. 

 Add new procedures and criteria for postponing the due date of semi-annual or annual 

assessments of an electrical generating facility (EGF). 

 

TECHNOLOGY OVERVIEW 

 

NOx Emission Sources 

The NOx RECLAIM program currently consists of 276 facilities as of the 2011 compliance year.   

Of these, 139 facilities operate NOx emitting equipment for which there is no new BARCT 

identified.  For this reason, the proposed project will focus on reducing NOx emissions from the 

major and large sources of the top emitters of NOx for which new BARCT has been identified 

(e.g., facilities that emit 85 percent of the total NOx emissions from all RECLAIM facilities).  

However, a BARCT assessment for approximately ICEs that are operating at the 139 remaining 

NOx RECLAIM facilities would not be precluded from the proposed project.  The following are 

the top emitters of NOx in the RECLAIM program: 

 

 Six refineries owned by five companies operate FCCUs, refinery boilers and heaters, 

refinery gas turbines, and SRU/TGUs:  Tesoro (two locations:  Wilmington and Carson); 

Phillips 66 (two locations:  Wilmington and Carson); Chevron; ExxonMobil; and, 

Ultramar (also referred to as Valero) 

 One coke calciner plant:  Tesoro (Wilmington location) 

 One cement manufacturing plant:  California Portland Cement (CPCC) 

 One container glass manufacturing plant:  Owens-Brockway Glass Container Inc. 

 One sodium silicate manufacturing plant:  PQ Corporation 

 One steel plant operating two metal heat treating furnaces rated > 150 million British 

Thermal Units per hr (mmBTU/hr):  California Steel 

 Seven facilities operating gas turbines:  Southern California Gas Company, SDGE, 

THUMS Long Beach, Wheelabrator Norwalk Energy, LA City Dept. of Airports, Tin 

Inc., and Berry Petroleum 

 Three facilities operating IC Engines:  SDGE and Southern California Gas Company 

(two facilities) 
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Of the above-listed facilities, six refineries operate one FCCU each, one SRU/TGU each, and a 

multitude of refinery process heaters and boilers and refinery gas turbines.  The quantity of major 

and large source NOx emissions from the six refineries alone comprises approximately 54 

percent of the total NOx emitted from the universe of RECLAIM facilities.  The major and large 

sources belonging to non-refineries among the top NOx emitting facilities emit 25 percent of the 

RECLAIM universe‟s total.  The remaining 11 percent of emissions that contribute to the 85 

percent total come from process units and equipment that is exempt from SCAQMD Rule 219 - 

Equipment Not Requiring A Written Permit Pursuant To Regulation II. 

 

Combustion Equipment 

To appreciate the mechanics of NOx control equipment and techniques, it is necessary to first 

understand how NOx emissions are generated from the affected equipment and processes.  

Combustion is a high temperature chemical reaction resulting from burning a gas, liquid, or solid 

fuel (e.g., natural gas, diesel, fuel oil, gasoline, propane, and coal) in the presence of air (oxygen 

and nitrogen) to produce:  1) heat energy; and, 2) water vapor or steam.  An ideal combustion 

reaction is when the entire amount of fuel needed is completely combusted in the presence of air 

so that only carbon dioxide (CO2) and water are produced as by-products.  However, since fuel 

contains other components such as nitrogen and sulfur plus the amount of air mixed with the fuel 

can vary, in practice, the combustion of fuel is not a “perfect” reaction.  As such, uncombusted 

fuel plus smog-forming by-products such as NOx, SOx, carbon monoxide (CO), and soot (solid 

carbon) can be discharged into the atmosphere. 

 

Of the total NOx emissions that can be generated, there are two types of NOx formed during 

combustion:  1) thermal NOx; and, 2) fuel NOx.  Thermal NOx is produced from the reaction 

between the nitrogen and oxygen in the combustion air at high temperatures while fuel NOx is 

formed from a reaction between the nitrogen already present in the fuel and the available oxygen 

in the combustion air.  As the source of nitrogen in fuel is more prevalent in oil and coal, and is 

negligible in natural gas, the amount of fuel NOx generated is dependent on fuel type.  For 

example, with oil that contains significant amounts of fuel-bound nitrogen, fuel NOx can account 

for up to 50 percent of the total NOx emissions generated.  Though boilers, process heaters, 

petroleum coke calciners, FCCUs, gas turbines, and other miscellaneous equipment have varying 

purposes in commercial, industrial, and utility applications, at a minimum, they all generate 

thermal NOx as a combustion by-product.  The following provides a brief description of the 

various types of existing combustion equipment that may be affected by the proposed 

amendments to Regulation XX and subsequently retrofitted with NOx control equipment. 

 

REFINERY CATEGORY 

 

Refinery Process Heaters and Boilers 

Refinery process heaters and boilers are used extensively throughout various processes in 

refinery operations such as distillation, hydrotreating, fluid catalytic cracking, alkylation, 

reforming, and delayed coking. 

 

A process heater is a type of combustion equipment that burns liquid, gaseous, or solid fossil fuel 

for the purpose of transferring heat from combustion gases to heat water or process streams.  

Process heaters are not kilns or ovens used for drying, curing, baking, cooking, calcining, or 

vitrifying; or any unfired waste heat recovery heater that is used to recover sensible heat from the 

exhaust of any combustion equipment. 



Initial Study - Chapter 1 

PAReg XX 1-11 December 2014 

A typical boiler, also referred to as a steam generator, is a steel or cast-iron pressure vessel 

equipped with burners that combust liquid, gas, or solid fossil fuel to produce steam or hot water.  

Boilers are classified according to the amount of energy output in millions of British Thermal 

Units per hour (mmBTU/hr), the type of fuel burned (natural gas, diesel, fuel oil, etc.), operating 

steam pressure in pounds per square inch (psi), and heat transfer media.  In addition, boilers are 

further defined by the type of burners used and air pollution control techniques.  The burner is 

where the fuel and combustion air are introduced, mixed, and then combusted. 

 

There are about 23 boilers and 189 heaters in the refineries classified as major or large NOx 

sources.  There are a total of 212 boilers and heaters classified as major and large NOx sources at 

the refineries.  Collectively, the 212 boilers and heaters emitted approximately 7.39 tons per day 

in 2011. 

 

Refinery process heaters and boilers are primarily fueled by refinery gas, one of several products 

generated at the refinery.  In addition, most of the refinery process heaters and boilers are 

designed to also operate on natural gas, but liquid or solid fuels are rarely used.  The combustion 

of fuel generates NOx, primarily “thermal” NOx with small contribution from “fuel” NOx and 

“prompt” NOx. 

 

Commercially available technologies for controlling NOx from refinery boilers and process 

heaters are selective catalytic reduction (SCR), Great Southern Flameless Heaters, and LoTOx
TM

 

applications with scrubbers.  Other potential technologies on the horizon are ClearSign, Cheng 

Low NOx and KnowNOx
TM

.  All of these control technologies can be designed to reach two 

parts per million by volume (ppmv) NOx at three percent oxygen.  For a full description of these 

control technologies, see the NOx Control Technologies section.  The Draft PEA will evaluate 

the possibility that each refinery may rely on any of these control technologies in order to 

comply with the refinery process heaters and boilers portion of the proposed project. 

 

Refinery Gas Turbines 

Gas turbines are used in refineries to produce both electricity and steam.  Refinery gas turbines 

are typically combined cycle units that use two work cycles from the same shaft operation.  

Refinery gas turbines also have an additional element of heat recovery from its exhaust gases to 

produce more power by way of a steam generator.  Gas turbines can operate on both gaseous and 

liquid fuels.  Gaseous fuels include natural gas, process gas, and refinery gas.  Liquid fuels 

typically include diesel.  The units in this category are power plant turbines (turbines that 

produce solely electric utility power) and some of these units are cogenerating units that, in 

addition to producing in-house power, also recover the useful energy from heat recovery for 

producing process steam.  There are a total of 21 gas turbines/duct burners classified as major 

NOx sources at the refineries in the SCAQMD.  Collectively, the 21 gas turbines/duct burners 

emitted about 1.33 tons per day of NOx in 2011. 

 

Frame gas turbines are exclusively used for power generation and continuous base load operation 

ranging up to 250 MW with simple-cycle efficiencies of approximately 40 percent and 

combined-cycle efficiencies of 60 percent.  The existing gas turbines operating at the refineries 

are rated from seven MW to 83 MW.  Most of the refinery gas turbines are operated with duct 

burners, heat recovery steam generator (HRSG), SCR, and CO catalysts.  In addition, some 

refinery gas units utilize water or steam injection, Ammonia Slip Catalysts (ASC), Cheng Low 

NOx, and Dry Low Emissions (DLN or DLE) combustors.  Figure 1-2 shows a typical layout of 

a combined cycle utility gas turbine with a duct burner, HRSG, and control system. 



Initial Study - Chapter 1 

PAReg XX 1-12 December 2014 

 
 

Figure 1-2:  Gas Turbine with Duct Burner 

 

The type of NOx control option to be utilized for refinery gas turbines will depend on each 

refinery‟s individual operations and the current control technologies and techniques in place.  For 

a full description of these control technologies, see the NOx Control Technologies section.  The 

Draft PEA will evaluate the possibility that each refinery may rely on any of these control 

technologies in order to comply with the refinery gas turbines portion of the proposed project. 

 

Sulfur Recovery Units and Tail Gas Units (SRU/TGUs) 

Refinery SRU/TGTUs, including their incinerators, are classified as major sources of both NOx 

and SOx emissions.  Because sulfur is a naturally occurring and undesirable component of crude 

oil, refineries employ a sulfur recovery system to maximize sulfur removal.  A typical sulfur 

removal or recovery system will include a sulfur recovery unit (e.g., Claus unit) followed by a 

tail gas treatment unit (e.g., amine treating) for maximum removal of hydrogen sulfide (H2S).  A 

Claus unit consists of a reactor, catalytic converters and condensers.  Two chemical reactions 

occur in a Claus unit.  The first reaction occurs in the reactor, where a portion of H2S reacts with 

air to form sulfur dioxide (SO2) followed by a second reaction in the catalytic converters where 

SO2 reacts with H2S to form liquid elemental sulfur.  Side reactions producing carbonyl sulfide 

(COS) and carbon disulfide (CS2) can also occur.  These side reactions are problematic for Claus 

plant operators because COS and CS2 cannot be easily converted to elemental sulfur and carbon 

dioxide.  Liquid sulfur is recovered after the final condenser.  The combination of two converters 

with two condensers in series will generally remove as much as 95 percent of the sulfur from the 

incoming acid gas.  To increase removal efficiency, some newer sulfur recovery units may be 

designed with three to four sets of converters and condensers. 
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To recover the remaining sulfur compounds after the final pass through the last condenser, the 

gas is sent to a tail gas treatment process such as a SCOT or Wellman-Lord treatment process.  

For example, the SCOT tail gas treatment is a process where the tail gas is sent to a catalytic 

reactor and the sulfur compounds in the tail gas are converted to H2S.  The H2S is absorbed by a 

solution of amine or diethanol amine (DEA) in the H2S absorber, steam-stripped from the 

absorbent solution in the H2S stripper, concentrated, and recycled to the front end of the sulfur 

recovery unit.  This approach typically increases the overall sulfur recovery efficiency of the 

Claus unit to 99.8 percent or higher.  However, the fresh acid gas feed rate to the sulfur recovery 

unit is reduced by the amount of recycled stream, which reduces the capacity of the sulfur 

recovery unit.  The residual H2S in the treated gas from the absorber is typically vented to a 

thermal oxidizer where it is oxidized to sulfur dioxide (SO2) before venting to the atmosphere. 

 

The Wellman-Lord tail gas treatment process is when the sulfur compounds in the tail gas are 

first incinerated to oxidize to SO2.  After the incinerator, the tail gas enters a SO2 absorber, where 

the SO2 is absorbed in a sodium sulfite (Na2SO3) solution to form sodium bisulfite (NaHSO3) 

and sodium pyrosulfate (Na2S2O5).  The absorbent rich in SO2 is then stripped, and the SO2 is 

recycled back to the beginning of the Claus unit.  The residual sulfur compounds in the treated 

tail gas from the SO2 absorber is then vented to a thermal (or catalytic) oxidizer (incinerator) 

where the residual H2S in the tail gas is oxidized to SO2 before venting to the atmosphere.  NOx 

is a by-product of operating the incinerator. 

 

There are three main strategies that can be employed to further reduce NOx emissions from each 

SRU/TGU operating at the six refineries:  1) increase the efficiency of the sulfur recovery unit; 

2) improve the efficiency of the tail gas treatment process; and, 3) install a wet gas scrubber 

(WGS) as an alternative to the thermal oxidizer
5
.  The type of NOx control option to be utilized 

in response to this portion of the proposed project will depend on each refinery‟s individual 

operations and the current control technologies and techniques in place.  Commercially available 

control technologies for NOx emissions are SCR, LoTOx
TM

 with scrubber, and KnowNOx
TM

.  

While SCR is considered as a high temperature NOx reduction technology, LoTOx
TM

 and 

KnowNOx
TM

 technologies are known for low temperature multi-pollutant control systems since 

they can be integrally connected with a WGS to reduce NOx, SOx, PM, VOC, hazardous air 

pollutants (HAPs), and other toxic compounds.  For a full description of these control 

technologies, see the NOx Control Technologies section. 

 

The Draft PEA will evaluate the possibility that each refinery may rely on any of these control 

technologies in order to comply with the SRU/TGU portion of the proposed project. 

 

Petroleum Coke Calciner 

Petroleum coke, the heaviest portion of crude oil, cannot be recovered in the normal oil refining 

process.  Instead, it is processed in a delayed coker unit to generate a carbonaceous solid referred 

to as “green coke,” a commodity.  To improve the quality of the product, if the green coke has a 

low metals content, it will be sent to a calciner to make calcined petroleum coke.  Calcined 

petroleum coke can be used to make anodes for the aluminum, steel, and titanium smelting 

industry.  If the green coke has a high metals content, it is used as fuel grade coke by the fuel, 

cement, steel, calciner and specialty chemicals industries. 

 

                                                 
5
 All six refineries have thermal oxidizers at the end of their tail gas treatment units. 
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As shown in Figure 1-3, the process of making calcined petroleum coke begins when the green 

coke feed produced by the delayed coker unit is screened and transported to the calciner unit 

where it is stored in a covered coke storage barn.  The screened and dried green coke is 

introduced into the top end of a rotary kiln and is tumbled by rotation under high temperatures 

that range between 2000 and 2500 degrees Fahrenheit (
o
F).  The rotary kiln relies on gravity to 

move coke through the kiln countercurrent to a hot stream of combustion air produced by the 

combustion of natural gas or fuel oil.  As the green coke flows to the bottom of the kiln, it rests 

in the kiln for approximately one additional hour to eliminate any remaining moisture, 

impurities, and hydrocarbons.  Once discharged from the kiln, the calcined coke is dropped into a 

cooling chamber, where it is quenched with water, treated with de-dusting agents to minimize 

dust, carried by conveyors to storage tanks.  Eventually, the calcined coke is transported by truck 

to the Port of Long Beach for export, or is loaded onto railcars for shipping to domestic 

customers.  As the green coke is processed under high heat conditions in the rotary kiln, NOx 

emissions are generated.  NOx is also generated from combusting fuel oil to generate high 

heating values in the rotary kiln. 

 

 

 
 

Figure 1-3:  Coke Calciner Process 

 

The Tesoro Wilmington coke calciner is only petroleum coke calciner in the Basin and produces 

approximately 400,000 short tons per year of calcined products.  This petroleum coke calciner is 

a global supplier of calcined coke to the aluminum industry, and fuel grade coke to the fuel, 

cement, steel, calciner, and specialty chemicals businesses.  The existing control system also 

includes a spray dryer, a reverse-air baghouse, a slurry storage system, a slurry circulating 

system, and a pneumatic conveying system.  Calcium hydroxide (CaOH) slurry is the absorbing 

medium for SO2 control. 

 

There are two commercially available multi-pollutant control technologies for the low 

temperature removal of NOx emissions from the coke calciner:   1) LoTOx
TM

 with scrubber; and, 

2) UltraCat.  For a full description of these control technologies, see the NOx Control 

Technologies section.  The type of NOx control option to be utilized for the coke calciner in 

response to the proposed project will depend on this facility‟s individual operations and the 

current control technologies and techniques in place.  Thus, the Draft PEA will evaluate the 
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possibility that operators of the petroleum coke calcining facility may rely on either of the above-

mentioned control technologies to further control NOx emissions in order to comply with the 

BARCT requirements for the petroleum coke calcining portion of the proposed project. 

 

FCCUs 

The purpose of an FCCU at a refinery is to convert or “crack” heavy oils (hydrocarbons), with 

the assistance of a catalyst, into gasoline and lighter petroleum products.  Each FCCU consists of 

three main components:  a reaction chamber, a catalyst regenerator and a fractionator.  All six 

refineries each operate one FCCU. 

 

As shown in Figure 1-4, the cracking process begins in the reaction chamber where fresh catalyst 

is mixed with pre-heated heavy oils (crude) known as the fresh feed.  The catalyst typically used 

for cracking is a fine powder made up of tiny particles with surfaces covered by several 

microscopic pores.  A high heat-generating chemical reaction occurs that converts the heavy oil 

liquid into a cracked hydrocarbon vapor mixed with catalyst.  As the cracking reaction 

progresses, the cracked hydrocarbon vapor is routed to a distillation column or fractionator for 

further separation into lighter hydrocarbon components than crude such as light gases, gasoline, 

light gas oil, and cycle oil. 

 

Towards the end of the reaction, the catalyst surface becomes inactive or spent because the pores 

are gradually coated with a combination of heavy oil liquid residue and solid carbon (coke), 

thereby reducing its efficiency or ability to react with fresh heavy liquid oil in the feed.  To 

prepare the spent catalyst for re-use, the remaining oil residue is removed by steam stripping.  

The spent catalyst is later cycled to the second component of the FCCU, the regenerator, where 

hot air burns the coke layer off of the surface of each catalyst particle to produce reactivated or 

regenerated catalyst.  Subsequently, the regenerated catalyst is cycled back to the reaction 

chamber and mixed with more fresh heavy liquid oil feed.  Thus, as the heavy oils enter the 

cracking process through the reaction chamber and exit the fractionator as lighter components, 

the catalyst continuously circulates between the reaction chamber and the regenerator. 

 

Figure 1-4:  Simplified Schematic of FCCU Process 

 

During the regeneration cycle, large quantities of catalyst are lost in the form of catalyst fines or 

particulates thus making FCCUs a major source of primary particulate emissions (PM10 and 
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PM2.5) at refineries.  In addition, particulate (PM) precursor emissions such as SOx (because 

crude oil naturally contains sulfur) and NOx, additional secondary particulates (i.e., formed as a 

result of various chemical reactions), plus carbon monoxide (CO) and carbon dioxide (CO2) are 

produced due to coke burn-off during the regenerator process. 

 

Approximately 90 percent of the NOx generated from the FCCUs are from the nitrogen in the 

feed that is accumulated in the coke which is then burned-off in the regenerator.  This portion of 

the NOx is called “fuel” NOx.  “Fuel” NOx is a combination of nitric oxide (NO), nitrogen 

dioxide (NO2), and nitrous oxide (N2O).  The remaining 10 percent of the NOx generated from 

the FCCUs are “thermal” NOx which is generated in the high temperature zones in the 

regenerator, and “prompt” NOx generated from the reaction between nitrogen and oxygen in the 

combustion air.  The potential available control technologies to reduce NOx emissions from a 

FCCU are:  1) SCR; 2) LoTOx
TM

 with scrubber; and/or, 3) NOx reducing additives. 

 

The type of NOx control option to be utilized for FCCUs in response to the proposed project will 

depend on each refinery’s individual operations and the current control technologies and 

techniques in place.  Thus, the Draft PEA will evaluate the possibility that refinery operators of 

the FCCUs may rely on the above-mentioned control technologies to further control NOx 

emissions in order to comply with the BARCT requirements for FCCUs. 

 

NON-REFINERY / NON-POWER PLANT CATEGORY 

 

Portland Cement Kilns 

In the NOx RECLAIM program, there is one facility (CPCC) with two cement kilns capable of 

producing gray cement from limestone, sand, shale, and clay raw materials.  The CPCC facility, 

under normal operation, has typically been among the highest NOx emitters in the RECLAIM 

program.  However, on November 20, 2009, CPCC operators announced the shutdown of both 

cement kilns.  CPCC operators indicated that the shutdown is not permanent to the extent that 

when the economy improves, they plan to bring the cement kilns back on-line. 

 

The manufacturing of gray Portland cement follows a four-step process of:  1) acquiring raw 

materials; 2) preparing the raw materials to be blended into a raw mix; 3) pyroprocessing of the 

raw mix to make clinker (e.g., lumps of limestone and clay); and, 4) grinding and milling clinker 

into cement.  The raw materials used for manufacturing cement include calcium, silica, alumina 

and iron, with calcium having the highest concentration.  These raw materials are obtained from 

a limestone quarry for calcium, sand for silica; and shale and clay for alumina and silica. 

 

The raw materials are crushed, milled, blended into a raw mix and stored.  Primary, secondary 

and tertiary crushers are used to crush the raw materials until they are about ¾-inch or smaller in 

size.  Raw materials are then conveyed to rock storage silos.  Belt conveyors are typically used 

for this transport.  Roller mills or ball mills are used to blend and pulverize raw materials into 

fine powder.  Pneumatic conveyors are typically used to transport the fine raw mix to be stored 

in silos until it is ready to be pyroprocessed. 

 

The pyroprocess in a kiln consists of three phases during which clinker is produced from raw 

materials undergoing physical changes and chemical reactions.  The first phase in a kiln, the 

drying and pre-heating zone, operates at a temperature between 70 
o
F and 1650 

o
F and 

evaporates any remaining water in the raw mix of materials entering the kiln.  Essentially this is 

the warm-up phase which stabilizes the temperature of the refractory fire brick inside the mouth 
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opening of the kiln.  The second phase, the calcining zone, operates at a temperature between 

1100 
o
F and 1650 

o
F and converts the calcium carbonate from the limestone in the kiln feed into 

calcium oxide and releases carbon dioxide.  During the third phase, the burning zone operates on 

average at 2200 
o
F to 2700 

o
F (though the flame temperature can exceed 3400 

o
F) during which 

several reactions and side reactions occur.  The first reaction is calcium oxide (produced during 

the calcining zone) with silicate to form dicalcium silicate and the second reaction is the melting 

of calcium oxide with alumina and iron oxide to form the liquid phase of the materials.  Despite 

the high temperatures, the constituents of the kiln feed do not combust during pyroprocessing.  

As the materials move towards the discharge end of the kiln, the temperature drops and 

eventually clinker nodules form and volatile constituents, such as sodium, potassium, chlorides, 

and sulfates, evaporate.  Any excess calcium oxide reacts with dicalcium silicate to form 

tricalcium silicate.  The red hot clinker exits the kiln, is cooled in the clinker cooler, passes 

through a crusher and is conveyed to storage for protection from moisture.  Since clinker is water 

reactive, if it gets wet, it will set into concrete. 

 

Heat needed to operate CPCC‟s kilns is supplied through the combustion of different fuels such 

as coal, coke, oil, natural gas, and discarded automobile tires.  The combustion gases are vented 

to a baghouse for dust control, and the collected dust is returned to the process or recycled if they 

meet certain criteria, or is discarded to landfills.  CPCC does not currently have any post-

combustion control for NOx emissions. 

 

NOx emissions from the cement kilns are generated from the following:  1) from combusting 

fuel to generate high heating values in the kilns; and, 2) oxidation of sulfides (e.g., pyrites) in the 

raw materials entering the cement kiln.  As is the case with CPCC, long, dry cement kilns have 

achieved NOx reductions to the 2000 (Tier 1) level by utilizing low NOx burners and mid-kiln 

firing with tire-derived fuel (TDF).  With TDF, whole tires are introduced at an inlet location 

about midway along the kiln‟s calcining zone.  TDF lowers NOx emissions by lowering the 

flame temperatures and reducing thermal NOx with the introduction of a slower burning fuel. 

 

In the event that CPCC operators decide to fire up its kilns, the type of NOx control technology 

to be utilized to comply with the proposed project will depend on CPCC‟s individual operations 

and how the kilns will function with the current control technologies and techniques in place at 

CPCC (e.g., the baghouse).  The potential available control technologies to reduce NOx 

emissions from cement kilns are:  1) SCR with or without a WGS; 2) UltraCat; or, 3) SNCR.  

For a full description of these control technologies, see the NOx Control Technologies section.  

Thus, the Draft PEA will evaluate the possibility that CPCC operators may rely on the above-

mentioned control technologies to further control NOx emissions from cement kilns to comply 

with the proposed project. 

 

Container Glass Melting Furnaces 

In the NOx RECLAIM program there is one facility among the top NOx emitting facilities that 

operates glass melting furnaces.  This facility produces container glass from dry, solid raw 

materials that are melted in the furnaces and then formed into glass container bottles. 

 

A container glass melting furnace is the main equipment used for manufacturing glass products, 

such as bottles, glass wares, pressed and blown glass, tempered glass, and safety glass.  The 

manufacturing process consists of four phases:  1) preparing the raw materials; 2) melting the 

mixture of raw materials in the furnace; 3) forming the desired shape; and, 4) finishing the final 

product.  Raw materials, such as sand, limestone, and soda ash, are crushed and mixed with 
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cullets (recycled glass pieces) to ensure homogeneous melting.  The raw materials mixture is 

then conveyed to a continuous regenerative side-port melting furnace.  As the mixture enters the 

furnace through a feeder, it melts and blends with the molten glass already in the furnace, and 

eventually flows to a refiner section, to a forming machine, and then, to annealing ovens.  The 

final products undergo inspection, testing, packaging and storage.  Any damaged or undesirable 

glass is transferred back to be recycled as cullet suitable for remelting. 

 

NOx is generated from a container glass melting furnace in two ways:  1) during the 

decomposition of the silica in the raw materials; and, 2) from combusting fuel to generate high 

heating values in the furnace.  The container glass melting furnace contributes over 99 percent of 

the total NOx emissions from a glass manufacturing plant.  To effectively achieve the largest 

reduction of NOx emissions, SCR and UltraCat technologies are commercially available options 

for treating the flue gas of glass melting furnaces.  For a full description of these control 

technologies, see the NOx Control Technologies section.  The Draft PEA will evaluate the 

possibility that these control technologies may be relied up in order to comply with the glass 

melting furnace portion of the proposed project. 

 

Sodium Silicate Furnace 

In the NOx RECLAIM program, there is only one facility that produces sodium silicate in a 

melting furnace.  Sodium silicate, a type of glass with a wide variety of industrial uses, should 

not to be confused with container or flat glass.  Sodium silicate exists in a solid or liquid form, 

depending on the temperature.  The combination of heating a batch-fed mixture of soda ash and 

sand causes the materials to produce sodium silicate and CO2.  NOx emissions are also created 

from combusting fuel needed to heat the furnace.  In order to generate high heating values, the 

furnace is fired by several natural gas-fired burners.  The flue gas then exits the furnace via a 

stack into the atmosphere. 

 

Approximately 15 to 20 percent of NOx emission reductions can be achieved by utilizing blower 

air staging to lower the flue gas temperature in the furnace.  To effectively achieve the largest 

reduction of NOx emissions, however, SCR technology is best suited for treating the flue gas of 

sodium silicate furnaces. 

 

In addition, UltraCat, an alternate to SCR technology, is also available for multi-pollutant 

control.  For a full description of these control technologies, see the NOx Control Technologies 

section.  The Draft PEA will evaluate the possibility that these control technologies may be 

relied up in order to comply with the sodium silicate furnace portion of the proposed project. 

 

Metal Heat Treating Furnaces 

A metal melting furnace burns liquid or gaseous fuel to generate enough pre-heated air at a 

temperature high enough to melt solid metal and into a liquid molten consistency and to maintain 

the metal in a liquid state until it is ready for later use.  The types of furnaces that are used for 

metal melting are reverberatory, cupola, induction, direct arc furnaces, sweat furnaces, and 

refining kettles.  The burner flame and combustion products come in direct contact with the 

metal. 

 

Heat treating operations are directly related to the metal producing and secondary metal 

processing industries.  Materials handled by the heat treating industry are a variety of products 

provided by manufacturers that are used by other manufacturers, to make consumable or usable 

products.  Typical materials used for heat treating are iron, steel, ferro-alloys, glass, and other 
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nonferrous metals.  Heat treatment furnaces are used for activities that include forging, 

hardening, tempering, annealing, normalizing, sintering, and case hardening of steels and 

solution and heat treatment of corrosion resistant and aluminum metals.  Kilns are not considered 

heat treating furnaces.  Among the top NOx emitting facilities in the NOx RECLAIM program, 

there is only one facility that processes steel in two metal heat furnaces with individual heat 

ratings above 150 mm BTU/hr. 

 

As with all combustion sources, the type of burner used can affect the emissions.  Some burners 

are lower NOx emitting than others.  But for these types of furnaces, there are often dozens of 

burners that cumulatively require a high heat input.  To achieve higher efficiency and to consume 

less fuel, recuperative and regenerative burners are used.  These burners employ the principle of 

using preheated inlet air which is heated by the exhaust gases for more efficient combustion.  

However, to effectively achieve a substantial NOx reduction from these metal heat treating 

furnaces, SCR is the technology that is best suited for the flue gas treatment of NOx.  For a full 

description of these control technologies, see the NOx Control Technologies section. 

 

The Draft PEA will evaluate the possibility that the operator of the metal heat treating furnaces 

may rely on a combination of recuperative and regenerative burners along with SCR technology 

to further control NOx emissions in order to comply with the BARCT requirements for the metal 

heat treating furnace portion of the proposed project. 

 

Gas Turbines (Non-Refinery/Non-Power Plant) 

Stationary gas turbines are used primarily to drive compressors or to generate power.  Gas 

turbines operate either in simple cycle or combined cycle.  Simple cycle units use the mechanical 

energy of shaft work that is transferred to and used by a gas compressor, for example, or to run 

an electrical generator to produce electricity.  A combined cycle unit adds an additional element 

of heat recovery from its exhaust gases to produce more power by way of a steam generator.  

Combined cycle units are more efficient due to their use of two work cycles from the same shaft 

operation.  Gas turbines can operate on both gaseous and liquid fuels.  Gaseous fuels include 

natural gas, process gas, and refinery gas.  Liquid fuels typically include diesel.  The units in this 

category are not power plant turbines (turbines that produce solely electric utility power).  Some 

of these units are cogenerating units that, in addition to producing in-house power, also recover 

the useful energy from heat recovery for producing process steam. 

 

Among the top non-power plant NOx emitting facilities in the RECLAIM universe, there are 

twenty gas turbines that are either major or large source units.  Four of these units are currently 

utilizing some level of NOx control along with SCR.  Six of these units are operated on an 

offshore oil drilling platform (outer continental shelf, or OCS).  The OCS turbines, which are 

fired on diesel or process gas, have the highest NOx emission concentrations in this source 

category.  Four of the OCS units with lower NOx parts per million (ppm) concentrations 

currently are equipped with SCR systems. 

 

There are several methods of NOx control for gas turbines, with differing levels of reduction, 

such as steam or water injection, dry low emissions (DLE or DLN), and SCR.  For a full 

description of these control technologies, see the NOx Control Technologies section.  The type 

of NOx control option to be utilized for gas turbines will depend on the facility‟s individual 

operations and the current control technologies and techniques in place.  The Draft PEA will 

evaluate the possibility that these control technologies may be relied up in order to comply with 

the stationary gas turbine portion of the proposed project. 
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Internal Combustion Engines (Non-Refinery/Non-Power Plant) 

Stationary Internal Combustion Engines (ICEs) are used primarily to drive pumps, compressors, 

or to generate power.  There are generally two types of engines, spark-ignited (SI) or 

compression ignited (CI) engines.  SI engines ignite the air/fuel mixture with a spark while CI 

engines use the heat of compression to ignite the fuel that is injected into the combustion 

chamber.  Engines can run at either stoichiometrically rich burn or lean burn conditions, 

depending on the air to fuel ratio.  Rich burn combustion corresponds to an air-to-fuel ratio that 

is fuel-rich while lean burn combustion corresponds to a fuel-lean air-to-fuel ratio.  Small SI 

engines typically run as rich burn, but many larger units as well as CI engines operate under lean 

burn conditions.  For lean burn engines, more air is inducted than is required for complete 

combustion and the resultant exhaust oxygen level is high (over five percent).  Rich burn engines 

typically operate very close to stoichiometric conditions by drawing only the necessary air to 

combust the fuel.  SI engines are typically fired on gaseous fuels such as natural gas, while CI 

engines are fired on liquid fuels such as diesel. 

 

Among the top NOx emitting facilities in the RECLAIM universe, there are 31 engines that are 

either major or large source units.  Currently, there are nine rich burn engines equipped non-

selective catalytic reduction (NSCR).  Of the remaining 22 engines, there are 16 SI lean burn 

engines units and six CI lean burn units.  The CI lean burn units are all operated on an offshore 

oil drilling platform (outer continental shelf, or OCS).  The engine sizes range from a little over 

700 brake horsepower (bhp) to 5,500 bhp.  Diesel-fueled CI engines have the highest NOx 

emission concentrations in this source category while two-stroke SI engines have higher NOx 

emissions than four-stroke SI engines since the higher efficiencies in two-stroke engines translate 

to a hotter combustion temperature that can create more NOx. 

 

Because the flue gas from rich burn engines has typically very low excess oxygen, NOx 

reductions can be achieved with NSCR technology.  For lean burn exhaust with higher oxygen 

content, SCR is more effective at reducing NOx emissions.  For a full description of these 

control technologies, see the NOx Control Technologies section.  The type of NOx control 

option to be utilized for stationary ICEs will depend on the facility‟s individual operations and 

the current control technologies and techniques in place.  For the ICEs operating at the 139 

remaining NOx RECLAIM faculties, the ICEs would also need to meet the BARCT levels on a 

programmatic basis.  The Draft PEA will evaluate the possibility that these control technologies 

may be relied up in order to comply with the stationary ICEs portion of the proposed project. 

 

NOx Control Technologies 

As reducing NOx emissions is the main objective of the currently proposed amendments to the 

RECLAIM program, there are two primary approaches for reducing NOx emissions:  1) by 

combustion control techniques that minimize the amount of NOx formed by the combustion 

equipment; or, 2) by installing a device that controls the NOx after it has been generated or post-

combustion.  On an equipment/process basis, Table 1-1 summarizes the potential control 

technologies that will be considered as part of the BARCT analysis for the proposed project.  

The following discussions will elaborate on the various technologies listed in Table 1-1. 

  



Initial Study - Chapter 1 

PAReg XX 1-21 December 2014 

Table 1-1 

BARCT Control Technology Options for Top NOx Emitting Equipment/Processes 

Equipment/Process BARCT Control Technology Options 

FCCUs 1. SCR 

2. LoTOx
TM

 with scrubber 

3. NOx reducing additives 

Refinery Process Heaters and Boilers 1. SCR 

2. LoTOx
TM

 with scrubber 

3. KnowNOx
TM 

with scrubber 

4. Great Southern Flameless Heaters 

5. ClearSign 

6. Cheng Low NOx 

Refinery Gas Turbines 1. SCR 

2. Ammonia Slip Catalyst (ASC) 

3. CO Catalyst 

4. Dry Low Emissions (DLE or DLN) 

5. Cheng Low NOx 

SRU/TGUs 1. SCR 

2. LoTOx
TM

 with scrubber 

3. KnowNOx
TM

 with scrubber 

Petroleum Coke Calciner 1. LoTOx
TM

 with scrubber 

2. UltraCat 

Portland Cement Kilns 1. SCR with or without scrubber 

2. UltraCat  

3. SNCR 

Container Glass Melting Furnaces 1. SCR 

2. UltraCat 

Sodium Silicate Furnaces 3. SCR 

4. UltraCat 

Metal Heat Treating Furnaces SCR 

ICEs (Non-Refinery/Non-Power Plant) 1. SCR 

2. NSCR 

Non-Refinery/Non-Power Plant Gas 

Turbines 

6. SCR 

7. Flue Gas Recirculation 

8. Staged Combustion/Low NOx Burners 

9. Water/Steam Injection 

10. Dry Low Emissions (DLE or DLN) 

 

Flue Gas Recirculation 

Flue Gas Recirculation (FGR) is a very common NOx reduction method used in boilers and 

process heaters that recycles a portion of low oxygen combustion by-products from the 

stack.  These recirculated gases reduce the overall combustion temperature, which in turn, 

helps to reduce the formation of NOx.  FGR can reduce thermal NOx emissions by as much 

as 70 percent or greater, depending on the method of introduction of the recirculated flue 

gases, the amount of FGR flow, and the type of fuel combusted.  For example, when firing 

natural gas, typical NOx reductions are 45 percent with a 10 percent recirculation rate, and 

75 percent with a 20 percent recirculation rate. 
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Staged Combustion & Low-NOx Burners 

Staged combustion is another technique utilized in boilers, process heaters, metal melting 

furnaces, heat treating furnaces and other miscellaneous equipment to help achieve lower 

NOx emissions by dividing the combustion process into a number of stages in which the air-

to-fuel ratio is varied to manipulate the conditions that would make NOx formation less 

ideal.  Staged combustion is divided into two categories:  staged air combustion and staged 

fuel combustion.  Staged air combustion controls the formation of NOx by staging or 

staggering the total amount of air required for combustion to occur and can be achieved by 

installing low-NOx burners.  Only a portion of the total air needed for combustion is used to 

form a fuel-rich primary combustion zone, in which all of the fuel is partially burned.  Then, 

combustion is fully completed when the remainder of the combustion air is injected in a 

secondary zone which is located downstream of the fuel-rich primary zone.  Because some 

heat is transferred prior to the completion of combustion, peak combustion temperatures are 

lower (which reduces formation of thermal NOx) with stage air combustion than with 

conventional combustion. 

 

Without limiting the combustion air, staged fuel combustion controls the formation of NOx 

by staging the amount of fuel needed for combustion.  With a high level of excess air in the 

primary combustion zone, the peak combustion temperature drops and subsequently reduces 

NOx formation.  Additional fuel is later injected in the secondary combustion zone at a 

higher pressure and velocity than in the primary combustion zone, to stimulate FGR, further 

reduce combustion temperature, and decrease the availability of oxygen needed to form 

NOx. 

 

Water/Steam Injection 

The process of injecting water or steam into the flame in the combustion equipment reduces 

the flame temperature which lowers the formation of thermal NOx.  Water/steam injection is 

typically used in conjunction with other NOx control methods such as FGR or burner 

modifications (e.g., low-NOx burners).  Estimated reductions in NOx emissions from 

utilizing water/steam injection vary with the type of fuel combusted.  For example, the use 

of water/steam injection and natural gas can achieve as much as 80 percent reduction in 

NOx. 

 

Selective Catalytic Reduction 

Selective Catalytic Reduction (SCR) is post-combustion control equipment that is 

considered to be BARCT, if cost-effective, for NOx control of existing combustion sources 

such as boilers, process heaters, and FCCUs as it is capable of reducing NOx emissions by 

as much as 95 percent or higher.  A typical SCR system design consists of an ammonia 

storage tank, ammonia vaporization and injection equipment, a booster fan for the flue gas 

exhaust, an SCR reactor with catalyst, an exhaust stack plus ancillary electronic 

instrumentation and operations control equipment.  The way an SCR system reduces NOx is 

by a matrix of nozzles injecting a mixture of ammonia and air directly into the flue gas 

exhaust stream from the combustion equipment.  As this mixture flows into the SCR reactor 

that is replete with catalyst, the catalyst, ammonia, and oxygen (from the air) in the flue gas 

exhaust reacts primarily (i.e., selectively) with NO and NO2 to form nitrogen and water in 

the presence of a catalyst.  The amount of ammonia introduced into the SCR system is 

approximately a one-to-one molar ratio of ammonia to NOx for optimum control efficiency, 

though the ratio may vary based on equipment-specific NOx reduction requirements.  There 
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are two main types of catalysts: one in which the catalyst is coated onto a metal structure 

and a ceramic-based catalyst onto which the catalyst components are calcified.  Commercial 

catalysts used in SCRs are available in two types of solid, block configurations or modules, 

plate or honeycomb type, and are comprised of a base material of titanium dioxide (TiO2) 

that is coated with either tungsten trioxide (WO3), molybdic anhydride (MoO3), vanadium 

pentoxide (V2O5), iron oxide (Fe2O3), or zeolite catalysts.  These catalysts are used for SCRs 

because of their high activity, insensitivity to sulfur in the exhaust, and useful life span of 

approximately five years or more.  Ultimately, the material composition of the catalyst is 

dependent upon the application and flue gas conditions such as gas composition, 

temperature, et cetera. 

 

For conventional SCRs, the minimum temperature for NOx reduction is 500 
o
F and the 

maximum operating temperature for the catalyst is 800 
o
F.  Depending on the application, 

the type of fuel combusted, and the presence of sulfur compounds in the exhaust gas, the 

optimum flue gas temperature of an SCR system is case-by-case and will range between 550 
o
F and 750 

o
F to limit the occurrence of several undesirable side reactions at certain 

conditions.  One of the major concerns with the SCR process is the poisoning of the catalyst 

due to the presence of sulfur and the oxidation of sulfur dioxide (SO2) in the exhaust gas to 

sulfur trioxide (SO3) and the subsequent reaction between SO3 and ammonia to form 

ammonium bisulfate or ammonium sulfate.  The formation of either ammonium bisulfate or 

ammonium sulfate depends on the amount of SO3 and ammonia present in the flue gas and 

can cause equipment plugging downstream of the catalyst.  The presence of particulates, 

heavy metals and silica in the flue gas exhaust can also limit catalyst performance.  

However, minimizing the quantity of injected ammonia and maintaining the ammonia 

temperature within a predetermined range will help avoid these undesirable reactions while 

minimizing the production of unreacted ammonia which is commonly referred to as 

„ammonia slip.‟  Depending on the type of combustion equipment utilizing SCR technology, 

the typical amount of ammonia slip can vary between less than five ppmv when the catalyst 

is fresh and 20 ppmv at the end of the catalyst life. 

 

In addition to the conventional SCR catalysts, there are high temperature SCR catalysts that 

can withstand temperatures up to 1200 
o
F and low temperature SCR catalysts that can 

operate below 500 
o
F. 

 

Non-Selective Catalytic Reduction 

Non-selective catalytic reduction (NSCR) is an add-on NOx control technology for high 

temperature exhaust streams with low O2 content.  NSCR uses a catalyst reaction to 

simultaneously convert NOx, CO, and VOC into water, CO2, and nitrogen (N2). 

 

One type of NSCR system injects a reducing agent into the exhaust gas stream prior to the 

catalyst reactor to reduce the NOx.  Another type of NSCR system has an afterburner and 

two catalytic reactors (one reduction catalyst and one oxidation catalyst).  In this latter 

system, natural gas is injected into the afterburner to combust unburned hydrocarbons at a 

minimum temperature of 1,700 °F and the gas stream is cooled prior to entering the first 

catalytic reactor where CO and NOx are reduced.  A second heat exchanger cools the gas 

stream to reduce the potential reformation of NOx before the second catalytic reactor where 

the remaining CO is converted to CO2. 
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NSCR can achieve a NOx control efficiency ranging from 80 to 90 percent.  The NOx 

reduction efficiency is dependent upon similar factors as for SCR, including the catalyst 

material and condition, the space velocity, and the catalyst bed operating temperature, air-to-

fuel ratio, the exhaust gas temperature, and the presence of masking or poisoning agents.  

The operating temperatures for NSCR system range from approximately 700 °F to 1500 °F, 

depending on the catalyst.  In order to achieve NOx reductions of 90 percent, the 

temperature must be between 800 °F and 1200 °F and the O2 concentration must be less than 

four percent.  To control NOx, CO, and VOC simultaneously, NSCR catalyst must operate 

in a narrow air-to-fuel ratio band (15.9-to-16.1 for natural gas-fired engines) that is close to 

stoichiometric.  An electronic controller, which includes an oxygen sensor and feedback 

mechanism, is often necessary to maintain the air-to-fuel ratio in this narrow band.  At this 

air-to-fuel ratio, the oxygen concentration in the exhaust is low, while concentrations of 

VOC and CO are not excessive.  

 

Selective Non-Catalytic Reduction 

Selective non-catalytic reduction (SNCR) is another post-combustion control technique 

typically used to reduce the quantity of NOx produced in the hot flue gas, by injecting 

ammonia.  The main differences between SNCR and SCR is that the SNCR reaction 

between ammonia and NOx in the hot flue gas occurs without the need for a catalyst and at 

much higher temperatures (i.e., between 1200 
o
F to 2000 

o
F).  The SNCR reaction is also 

affected by the short residence time of ammonia and the molecular ratio between ammonia 

and the initial quantities of NOx such that small quantities of unreacted ammonia remains 

(i.e., as ammonia slip) and is subsequently released in the flue gas.  With a control efficiency 

ranging between 80 and 85 percent, SNCR does not achieve as great of NOx emission 

reductions as SCR.  The need for the exhaust temperature to be high limits the applicability 

of SNCR to boilers, cement kilns, and in some cases, FCCUs.  Therefore, the use of SNCR 

alone would not be considered equivalent to BARCT. 

 

Wet Gas Scrubbers (WGSs) 

WGS technology is a multi-pollutant control system that primarily controls SOx and PM 

emissions but can be installed to function with NOx control equipment.  WGSs can be used 

to control emissions from FCCUs, refinery process heaters and boilers, SRU/TGUs, 

petroleum coke calciners, and cement kilns. There are two types of wet gas scrubbers:  1) 

caustic-based non-regenerative WGS; and, 2) regenerative WGS. 

 

In non-regenerative wet gas scrubbing, caustic soda (sodium hydroxide - NaOH) or other 

alkaline reagents, such as soda ash, are used as an alkaline absorbing reagent (absorbent) to 

capture SO2 emissions.  The absorbent captures SO2 and sulfuric acid mist (H2SO4) and 

converts it to various types of sulfites and sulfates (e.g., NaHSO3, Na2SO3, and Na2SO4).  

The absorbed sulfites and sulfates are later separated by a purge treatment system and the 

treated water, free of suspended solids, is either discharged or recycled. 

 

One example of the caustic-based non-regenerative scrubbing system is the proprietary 

Electro Dynamic Venturi (EDV) scrubbing system offered by BELCO Technologies 

Corporation (see Figure 1-6).  An EDV scrubbing system consists of three main modules:  

1) a spray tower module; 2) a filtering module; and, 3) a droplet separator module.  The flue 

gas enters the spray tower module, which is an open tower with multiple layers of spray 

nozzles.  The nozzles supply a high density stream of caustic/water solution that is directed 

in a countercurrent flow to the gas flow and encircles, encompasses, wets, and saturates the 
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flue gas.  Multiple stages of liquid/gas absorption occur in the spray tower module and SO2 

and acid mist are captured and converted to sulfites and sulfates.  Large particles in the flue 

gas are also removed by impaction with the water droplets. 

 

The flue gas saturated with heavy water droplets continues to move up the wet scrubber to 

the filtering module where the flue gas reaches super-saturation.  At this point, water 

continues to condense and the fine particles in the gas stream begin to cluster together, to 

form larger and heavier groups of particles.  Next, the flue gas, super-saturated with heavy 

water droplets, enters the droplet separator module causing the water droplets to impinge on 

the walls of parallel spin vanes and drain to the bottom of the scrubber. 

 

The spent caustic/water solution purged from the WGS is later processed in a purge 

treatment unit.  The purge treatment unit contains a clarifier that removes suspended solids 

for disposal.  The effluent from the clarifier is oxidized with agitated air to help convert 

sulfites to sulfates and also reduce the chemical oxygen demand (COD) so that the effluent 

can be safely discharged to a wastewater system. 

 

A regenerative WGS removes SO2 from the flue gas by using a buffer solution that can be 

regenerated.  The buffer is then sent to a regenerative plant where the SO2 is extracted as 

concentrated SO2.  The concentrated SO2 is then sent to a sulfur recovery unit (SRU) to 

recover the liquid SO2, sulfuric acid and elemental sulfur as a by-product.  When the inlet 

SO2 concentrations are high, a substantial amount of sulfur-based by-products can be 

recovered and later sold as a commodity for use in the fertilizer, chemical, pulp and paper 

industries.  For this reason, the use of a regenerative WGS is favored over a non-

regenerative WGS. 

 

One example of a regenerative scrubber is the proprietary LABSORB offered by BELCO 

Technologies Corporation 
6, 7

.  The LABSORB scrubbing process uses a patented non-

organic aqueous solution of sodium phosphate salts as a buffer.  This buffer is made from 

two common available products, caustic and phosphoric acid.  The LABSORB system 

consists of:  1) a quench pre-scrubber; 2) an absorber; and, 3) a regeneration section which 

typically includes a stripper and a heat exchanger. 

 

In the scrubbing side of the regenerative scrubbing system, the quench pre-scrubber is used 

to wash out any large particles that are carried over, plus any acid components in the flue 

gas such as hydrofluoric acid (HF), hydrochloric acid (HCl), and SO3.  The absorption of 

SO2 is carried out in the absorber.  The absorber typically consists of one single, high-

efficiency packed bed scrubber filled with high-efficiency structural packing material.  

However, if the inlet SO2 concentration is low, a multiple-staged packed bed scrubber, or a 

spray-and-plate tower scrubber, may be used instead to achieve an ultra-low outlet SO2 

concentration. 

 

                                                 
6
 Evaluating Wet Scrubbers, Edwin H. Weaver of BELCO Technologies Corporation, Petroleum Technology 

Quarterly, Quarter 3, 2006. 
7
 A Logical and Cost Effective Approach for Reducing Refinery FCCU Emissions.  S.T. Eagleson, G. Billemeyer, N. 

Confuorto, and E. H. Weaver of BELCO, and S. Singhania and N. Singhania of Singhania Technical Services Pvt., 

India, Presented at PETROTECH 6
th

 International Petroleum Conference in India, January 2005. 
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The third step in the regenerative wet gas scrubbing system is the regenerative section in 

which the SO2-rich buffer stream is steam heated to evaporate the water from the buffer.  

The buffer stream is then sent to a stripper/condenser unit to separate the SO2 from the 

buffer.  The buffer free of SO2 is returned to the buffer mixing tank while the condensed- 

SO2 gas stream is sent back to the SRU for further treatment. 

 

LoTOx
TM

 Application with Scrubber 

The LoTOx
TM

 is a registered trademark of Linde LLC (previously BOC Gases) and was 

later licensed to BELCO of Dupont for refinery applications.  LoTOx
TM 

stands for “Low 

Temperature Oxidation” process in which ozone (O3) is used to oxidize insoluble NOx 

compounds into soluble NOx compounds which can then be removed by absorption in a 

caustic, lime or limestone solution.  The LoTOx
TM

 process is a low temperature application, 

optimally operating at about 325 
o
F. 

 

A typical combustion process produces about 95 percent NO and five percent NO2.  Because 

both NO and NO2 are relatively insoluble in an aqueous solution, a WGS alone is not 

efficient in removing these insoluble compounds from the flue gas stream.  However, with a 

LoTOx
TM

 system and the introduction of O3, NO and NO2 can be easily oxidized into a 

highly soluble compound N2O5 (see Reactions 5 and 6) and subsequently converted to nitric 

acid (HNO3) (see Reaction 7).  Then, in a wet gas scrubber for example, the HNO3 is rapidly 

absorbed in caustic (NaOH) (see Reaction 8), limestone or lime solution (see Reactions 9 

and 10).  In addition, because the rates of oxidizing reactions for NOx (see Reactions 5 and 

6) are fast compared to the very slow SO2 oxidation reaction (see Reaction 11), no 

ammonium bisulfate ((NH4)HSO4) or sulfur trioxide (SO3) is formed. 

 

NO + O3 → NO2 + O2                                            (Reaction 5 - Fast) 

2 NO2 + O3 → N2O5 + O2                                   (Reaction 6 – Fast) 

N2O5 + H2O → 2 HNO3                                       (Reaction 7) 

HNO3+ NaOH → NaNO3 + H2O             (Reaction 8) 

2HNO3 + CaCO3 → Ca(NO3)2 + H2O +  CO2      (Reaction 9) 

2HNO3 + Ca(OH) → Ca(NO3)2 + 2H2O         (Reaction 10) 

SO2 + O3 → SO3 + O2                                            (Reaction 11 - Very slow) 

 

The LoTOx
TM

 process requires a source of oxygen and generates O3 on site.  Typically 

oxygen (O2) is stored as a liquid in vacuum-jacketed vessels or is delivered by pipeline.  O3 

is an unstable gas and it is typically generated on demand from the O2 supply using an O3 

generator.  An O3 generator is shaped similar to a shell and tube heat exchanger and uses a 

corona discharge to dissociate the O2 molecules into individual atoms so that the individual 

oxygen atoms combine with each other to form O3.  The LoTOx
TM

 process contains an 

ozone injection manifold designed to achieve uniform distribution and complete mixing.  A 

ratio of 1.75 parts NOx to 2.5 parts O3 is needed in order to achieve a NOx conversion and 

reduction of 90 percent to 95 percent.  Since sulfur dioxiode (SO2) is an ozone scavenger 

because it readily bonds with O3 to form sulfur trioxide (SO3), the LoTOx
TM

 process 

typically has a very low O3 slip (excess O3) that ranges from zero ppmv to three ppmv.  

Figure 1-5 shows a schematic of the O3 generation process. 
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Figure 1-5:  Ozone Generation Process 

 

The LoTOx
TM

 process can be integrated with any type of wet scrubbers (e.g., venturi, 

packed beds), semi-dry scrubbers, or wet electrostatic precipitators (ESPs).  For example, 

Linde has engineered more than 24 LoTOx
TM

 applications for EDV
TM

 scrubbers engineered 

by BELCO since 2007 for refinery FCCU applications.  A LoTOx
TM

 system with an EDV
TM

 

scrubber is shown in Figure 1-6. 

 

 
Figure 1-6:  EDV Scrubber with LoTOx

TM
 Application 
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In addition, MECS, BELCO‟s sister company, has engineered more than two dozen 

DynaWave scrubbers with LoTOx
TM

 systems specifically designed for refinery SRU/TGUs.  

Figure 1-7 shows a schematic for a DynaWave scrubber with a LoTOx
TM

 application. 

 

 
Figure 1-7:  DynaWave Scrubber with LoTOx

TM
 Application 

 

When compared to SCR technology, the LoTOx
TM

 application has several advantages, as 

follows:  

 

 Unlike SCR which operates at high temperatures, LoTOx
TM

 is a low temperature 

operating system that does not require additional heat input to maintain operational 

efficiency and enable maximum heat recovery of high temperature combustion gases.   

 Unlike SCR which is primarily designed to reduce only NOx, LoTOx
TM

 can be 

integrally connected to a scrubber (e.g., wet or semi-dry scrubber, or wet electrostatic 

ESP) and become a multi-component air pollution control system capable of reducing 

NOx, SOx and PM in one system. 

 There is no formation of ammonia slip, SO3, or (NH4)HSO4 with the LoTOx
TM

 

process. 

 

KnowNOx
TM 

Application with Scrubber 

In lieu of using O3 to convert NO and NO2 to N2O5 and HNO3, the KnowNOx
TM

 technology 

uses chlorine dioxide ClO2.  The manufacturer of KnowNOx
TM

 claims that the conversion 

reactions (see Reactions 12 and 13) are in the gas phase, which can occur much faster than 

the liquid phase reactions with O3 (see Reactions 5 through 8 in the previous LoTOx
TM

 

Application discussion). 

 

5 NO + 2 ClO2 + H2O → 5 NO2 + 2 HCl   (Reaction 12 - Gas Phase)  

5 NO2 + ClO2 + 3 H2O → 5 HNO3 + 2 HCl  (Reaction 13 – Gas Phase)  

5 SO2 + 2 ClO2 + 6 H2O → 5 H2SO4 + 2 HCl (Reaction 10)  
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With the KnowNOx
TM

 technology, it takes less than 0.5 seconds to achieve 99.8 percent or 

more conversion.  The reactions require a smaller vessel relative to the size needed for the 

LoTOx
TM

 reaction chamber.  In addition, the KnowNOx
TM

 process can simultaneously 

reduce NOx, SO2, PM and other contaminants.  

 

The KnowNOx
TM

 process includes a three-staged scrubbing system:  1) SO2 is removed via 

a DynaWave scrubber; 2) then ClO2 is injected into the scrubber exhaust stream where the 

NO and NO2 are converted into HNO3 and other soluble salts; and, 3) any H2S that is 

generated during the second stage is converted to soluble salts.  To date, the KnowNOx
TM

 

technology has been installed at two locations in the U.S. but has not yet been tested in any 

refinery applications.  Figure 1-8 shows a schematic of a scrubber with KnowNOx
TM

. 

 
Figure 1-8:  Scrubber with KnowNOx

TM
 Application 

 

NOx Reducing Additives 

Combustion in a FCCU regenerator generates various pollutants (e.g., NO, N2O, NO2, HCN, 

NH3, SO2, etc.) and their dynamic interaction with each other is complex.  “Fuel” nitrogen in the 

coke is first converted to HCN.  HCN is thermodynamically unstable and it is converted to NH3, 

N2, NO, N2O, and NO2.  The rates of these reactions depend heavily on the FCCU regenerator 

temperatures and configuration.  NOx reducing additives can be used to promote the conversion 

of NOx, HCN, and NH3 to elemental nitrogen (N2) and reduce NOx emissions.  The removal 

efficiency for NOx reducing additives can range between 50 percent and 80 percent.  A 

simplified version of the chemical reactions in the FCCU regenerator is shown in Figure 1-9. 
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Figure 1-9:  Nitrogen Chemistry in the FCCU Regenerator 

 

When using NOx reducing additives, manufacturers recommend the following best practices to 

minimize the formation of NOx and simultaneously promote the conversion of CO to CO2:  1) 

minimize excess oxygen since higher amounts of excess oxygen favors the undesirable formation 

of NOx rather than N2; 2) reduce nitrogen in the feed stream; and, 3) utilize non-platinum CO 

promoters.  

 

Ammonia Slip Catalyst (ASC) and CO Catalyst 

SCR manufacturers have developed Ammonia Slip Catalyst (ASC) which is a layer of catalyst 

that is installed downstream of the SCR catalyst to enhance the selective reduction of NO to N2 

and supporting the oxidation of CO to CO2 while suppressing the oxidation of NH3 to NOx.  

Early generation of ASCs were based on precious metal which is highly active for NH3 

oxidation.  The use of ASCs allow for operations at higher NH3/NOx ratios to ensure complete 

NOx conversion while maintaining low ammonia slip. 

 

Similar to ASC, CO catalyst is used in conjunction with the SCR catalyst to concurrently reduce 

NOx to N2 and oxidize CO and hydrocarbon to CO2 and water.  CO catalyst is typically made of 

platinum, palladium or rhodium, and is capable of removing approximately 90 percent of CO and 

85 percent to 90 percent of hydrocarbon or hazardous air pollutants from an exhaust stream. 

 

Great Southern Flameless Heaters  

In 2012, Coffeyville Resources purchased the world‟s first flameless crude heater designed by 

Great Southern Flameless for their Coffeyville refinery in Kansas to comply with a Consent 

Decree issued by the U.S. EPA.  The flameless heater has been in operation for over one year 

and has proven an achieved-in-practice performance of five ppmv NOx at three percent O2 with 

pilot lights in operation, and three ppmv NOx without pilot lights for flameless technology. 

 

Great Southern can supply flameless heaters or oxy-fuel flameless heaters with maximum rating 

from 10 mmBTU/hr to 320 mmBTU/hr (e.g., equivalent to 240 mmBTU/hr process duty.)  Their 

production capacity is 30 heaters per year.  The modules are designed and fabricated in 

Oklahoma and then they are shipped in pieces to the field where they are assembled at the site.  

The heaters can use the same foundation of the conventional heaters.  From cold start, the heater 

is brought up in natural draft mode in the same manner as any typical conventional heater.  The 

firing rate of the heater is gradually increased to the required level while the combustion air is 
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gradually increased to 850 
o
F.  Once the combustion air temperature exceeds 850 

o
F, it will 

sustain the automatic ignition of fuel, and the heater is transitioned into the staged fuel firing 

mode with pilots off-line.  The heater is operated in the staged firing mode until steady state 

operation is achieved.  At this point, the heater is transitioned into flameless firing mode.  Visible 

flame from the conventional nozzles disappears and the NOx emissions decrease substantially in 

the flameless mode operation.  The heater can also be designed for combustion with oxygen. 

 

According to Great Southern Flameless, flameless heaters can be designed to achieve:  1) five 

ppmv NOx at three percent O2; or, 2) two ppmv NOx at three percent O2 with the pilot lights off 

during flameless firing and with a fuel mix of 25 percent natural gas and 75 percent refinery gas.  

In addition, oxy-fuel flameless heaters can be designed to achieve:  1) two ppmv NOx at three 

percent O2; or, 2) one ppmv with the pilot lights off during flameless firing. 

 

UltraCat 

UltraCat is a commercially available multi-pollutant control technology designed to remove NOx 

and other pollutants such as SO2, PM, HCl, Dioxins, and HAPs such as mercury in low 

temperature applications.  UltraCat technology is comprised of filter tubes which are made of 

fibrous ceramic materials embedded with proprietary catalysts.  The optimal operating 

temperature range of an UltraCat system is approximately 350 
o
F to 750 

o
F.  In order to achieve a 

NOx removal efficiency of approximately 95 percent, aqueous ammonia is injected upstream of 

the UltraCat filters.  In addition, to remove SO2, HCl, and other acid gases with a removal 

efficiency ranging from 90 percent to 98 percent, dry sorbent such as hydrated lime, sodium 

bicarbonate or trona is also injected upstream of the UltraCat filters.  UltraCat is also capable of 

controlling particulates to a level of 0.001 grains per standard cubic foot of dry gas (dscf). 

 

The UltraCat filters are arranged in a baghouse configuration with a low pressure drop such as 

five inches water column (inH20) across the system.  The UltraCat system is equipped with a 

reverse pulse-jet cleaning action that back flushes the filters with air and inert gas to dislodge the 

PM deposited on the outside of the filter tubes.  Depending on the loading, catalytic filter tubes 

need to be replaced every five to 10 years.  The UltraCat system is shown in Figure 1-10. 

 

 
Figure 1-10:  UltraCat System 

 

ClearSign Technology 

The ClearSign Combustion Corporation in Seattle has developed two technologies applicable for 

boilers and heaters:  1) DUPLEX™ technology; and, 2) Electrodynamic Combustion Control 

(ECC™).  These technologies are expected to generate very low NOx and CO emissions without 

the need for FGR, SCR, or large quantities of excess air. 
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DUPLEX™ technology can be installed in new boilers or heaters.  Also, existing boilers and 

heaters can be retrofit with DUPLEX™ technology.  The DUPLEX™ technology comprises a 

proprietary DUPLEX™ tile installed downstream of the conventional burners.  The hot 

combustion flame from the conventional burners impinges onto the DUPLEX™ tile, and the tile 

helps evenly radiate the heat with a high emissivity to the combustion products.  The 

DUPLEX™ operation also creates more mixing and shorter flames.  Since the flame length is 

one parameter that limits the total heat release in a furnace, decreased flame length can allow for 

significantly higher process throughputs.  The DUPLEX™ tile is expected to have a three- to 

five-year lifespan. 

 

The ECC™ technology uses an electric field to effectively shape the flame, accelerate flame 

speed, and improve flame stability.  The total electrical field power required to generate such 

effects is less than 0.1 percent of the firing rate.  Emission performance from a bench test has 

been demonstrated for both DUPLEX™ and ECC™ and the NOx and CO emissions were both 

demonstrated to be less than five ppmv as long as the furnace temperatures were steadily 

maintained between 1200 
o
F and 1800 

o
F.  Beside the benefits of reducing air pollution, 

ClearSign believes that their burners will provide substantial economic benefits from more 

uniform heat distribution, improved process throughput, and potentially reduced maintenance 

costs. 

 

Cheng Low NOx 

Cheng Low NOx burner technology applies steam injection to the inlet fuel for combustion in 

the gas turbine.  This is different than traditional steam injection which involves the injection of 

the steam to the compressed combustion air before entering the combustion chamber.  The 

burner retrofits involve the installation of a new set of nozzles that can deliver a uniform, 

homogenous mix of steam and fuel to the combustion chamber, and in turn, will reduce NOx 

formation.  Steam injection also provides an added boost to the gas turbine‟s output power due to 

the increased mass flow rate.  The heat recovery steam generator (HRSG) typically will produce 

the process steam for the system.  The NOx emission level that can be achieved by utilizing 

Cheng Low NOx burner technology is typically under five ppm and can go as low as two ppm 

with a 3:1 or 4:1 steam-to-fuel ratio. 

 

Dry Low NOx (DLN) or Dry Low Emissions (DLE) 

Staged combustion is identified through a variety of names, including Dry Low NOx (DLN) and 

Dry Low Emissions (DLE), and is a type of dry control which involves a major modification to a 

turbine’s combustion system.  The majority of gas turbines manufactured today are lean-premix 

dual-staged combustion turbines.  Two stage rich/lean combustors are essentially air-staged, 

premixed combustors in which the primary zone is operated fuel rich and the secondary zone is 

operated fuel lean.  The rich mixture produces lower flame temperatures and higher 

concentrations of CO and H2, because of incomplete combustion, while decreasing the amount of 

oxygen available for the formation of NOx.  Before entering the secondary zone, the exhaust of 

the primary zone is quenched (to extinguish the flame) by large amounts of air and a lean 

mixture is created.  Thus, by staging DLE combustors so that the air and fuel is pre-mixed and 

combusting the mixture to produce a lower flame temperature, lower NOx emissions (e.g., in the 

range between three ppm and 25 ppm for gaseous fuel and 10 ppm for liquid fuel) are created as 

a by-product. 
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ALTERNATIVES 

The Draft PEA will discuss and compare a range of reasonable alternatives to the proposed 

project as required by CEQA Guidelines §15126.6 and by SCAQMD Rule 110 where there are 

potential significant adverse environmental impacts.  Alternatives must include realistic 

measures for attaining the basic objectives of the proposed project and provide a means for 

evaluating the comparative merits of each alternative.  In addition, the range of alternatives must 

be sufficient to permit a reasoned choice and it need not include every conceivable project 

alternative.  The key issue is whether the selection and discussion of alternatives fosters 

informed decision making and public participation.  A CEQA document need not consider an 

alternative whose effect cannot be reasonably ascertained and whose implementation is remote 

and speculative. 

 

SCAQMD Rule 110 does not impose any greater requirements for a discussion of project 

alternatives in an environmental assessment than is required for an Environmental Impact Report 

under CEQA.  Alternatives will be developed based in part on the major components of the 

proposed project.  The rationale for selecting alternatives rests on CEQA's requirement to present 

"realistic" alternatives; that is alternatives that can actually be implemented.  CEQA also requires 

an evaluation of a "No Project Alternative." 

 

SCAQMD‟s policy document Environmental Justice Program Enhancements for fiscal year (FY) 

2002-03, Enhancement II-1 recommends that all SCAQMD CEQA environmental assessments 

include a feasible project alternative with the lowest air toxics emissions.  In other words, for any 

major equipment or process type under the scope of the proposed project that creates a 

significant environmental impact, at least one alternative, where feasible, shall be considered 

from a “least harmful” perspective with regard to hazardous air emissions. 

 

The Governing Board may choose to adopt any portion or all of any alternative presented in the 

PEA with appropriate findings as required by CEQA.  The Governing Board is able to adopt any 

portion or all of any of the alternatives presented because the impacts of each alternative will be 

fully disclosed to the public and the public will have the opportunity to comment on the 

alternatives and impacts generated by each alternative.  Written suggestions on potential project 

alternatives received during the comment period for the Initial Study will be considered when 

preparing the Draft PEA. 
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INTRODUCTION 

The environmental checklist provides a standard evaluation tool to identify a project's adverse 

environmental impacts.  This checklist identifies and evaluates potential adverse environmental 

impacts that may be created by adopting the proposed amendments to Regulation XX. 

 

GENERAL INFORMATION 

Project Title: Proposed Amended Regulation XX – Regional Clean Air Incentives 

Market (RECLAIM) 

Lead Agency Name: South Coast Air Quality Management District 

Lead Agency Address: 21865 Copley Drive, Diamond Bar, CA  91765 

CEQA Contact Person: Barbara Radlein, (909) 396-2716 

Regulation XX Contact 

Person: 

Minh Pham, (909) 396-2613 

Project Sponsor's Name: South Coast Air Quality Management District 

Project Sponsor's Address: 21865 Copley Drive, Diamond Bar, CA  91765 

General Plan Designation: Not applicable 

Zoning: Not applicable 

Description of Project: SCAQMD staff is proposing amendments to Regulation XX – 

RECLAIM, Rule 2002 – Allocations for NOx and SOx, to reduce 

the allowable NOx emission limits based on current BARCT to 

achieve additional NOx emission reductions for the following 

industrial equipment and processes:  1) FCCUs; 2) refinery boilers 

and heaters; 3) refinery gas turbines; 4) SRU/TGUs; 5) non-

refinery/non-power plant gas turbines; 6) non-refinery sodium 

silicate furnaces; 7) non-refinery/non-power plant ICEs; 8) container 

glass melting furnaces; 9) coke calcining; 10) Portland cement kilns; 

and, 11) metal heat treating furnaces.  Additional amendments are 

proposed to establish procedures and criteria for reducing NOx 

RTCs and NOx RTC adjustment factors for year 2016 and later.  For 

clarity and consistency throughout the regulation, other minor 

changes are proposed to: 1) Rule 2011 Appendix A – Protocol for 

Monitoring, Reporting, and Recordkeeping SOx Emissions 

(Attachment C – Quality Assurance and Quality Control 

Procedures); and, 2) Rule 2012 Appendix A – Protocol for 

Monitoring, Reporting, and Recordkeeping NOx Emissions 

(Attachment C – Quality Assurance and Quality Control 

Procedures).  The Initial Study identifies the following 

environmental topics as areas that may be adversely affected by the 

proposed project:  aesthetics; air quality and greenhouse gas 

emissions; energy; hydrology and water quality; hazards and 

hazardous materials; solid and hazardous waste; and, transportation 

and traffic.  Impacts to these environmental areas will be further 

analyzed in the Draft PEA. 

Surrounding Land Uses and 

Setting: 

Industrial, commercial, and residential 

Other Public Agencies Whose 

Approval is Required: 

Not applicable 
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POTENTIALLY SIGNIFICANT IMPACT AREAS 

The following environmental impact areas have been assessed to determine their potential to be 

affected by the proposed project.  Any checked items represent areas that may be adversely 

affected by the proposed project.  An explanation relative to the determination of impacts can be 

found following the checklist for each area. 

 Aesthetics  Geology and Soils  
Population and 

Housing 

 
Agriculture and Forest 

Resources 
 

Hazards and 

Hazardous Materials 
 Public Services 

 

Air Quality and 

Greenhouse Gas 

Emissions 

 
Hydrology and Water 

Quality 
 Recreation 

 Biological Resources  
Land Use and 

Planning 
 

Solid and Hazardous 

Waste 

 Cultural Resources  Mineral Resources  
Transportation and 

Traffic 

 Energy  Noise  
Mandatory Findings of 

Significance 
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DETERMINATION 

On the basis of this initial evaluation:  

 I find the proposed project, in accordance with those findings made pursuant to 

CEQA Guideline §15252, COULD NOT have a significant effect on the 

environment, and that an ENVIRONMENTAL ASSESSMENT with no 

significant impacts has been prepared. 

 I find that although the proposed project could have a significant effect on the 

environment, there will NOT be significant effects in this case because revisions 

in the project have been made by or agreed to by the project proponent.  An 

ENVIRONMENTAL ASSESSMENT with no significant impacts will be 

prepared. 

 I find that the proposed project MAY have a significant effect(s) on the 

environment, and an ENVIRONMENTAL ASSESSMENT will be prepared. 

 I find that the proposed project MAY have a "potentially significant impact" on 

the environment, but at least one effect 1) has been adequately analyzed in an 

earlier document pursuant to applicable legal standards, and 2) has been 

addressed by mitigation measures based on the earlier analysis as described on 

attached sheets.  An ENVIRONMENTAL ASSESSMENT is required, but it 

must analyze only the effects that remain to be addressed.  

 I find that although the proposed project could have a significant effect on the 

environment, because all potentially significant effects (a) have been analyzed 

adequately in an earlier ENVIRONMENTAL ASSESSMENT pursuant to 

applicable standards, and (b) have been avoided or mitigated pursuant to that 

earlier ENVIRONMENTAL ASSESSMENT, including revisions or mitigation 

measures that are imposed upon the proposed project, nothing further is 

required. 

 

Date: December 4, 2014 Signature:  

   

Michael Krause 

Program Supervisor, CEQA Section 

Planning, Rules, and Area Sources 



Initial Study - Chapter 2 

 

PAReg XX 2-4 December 2014 

ENVIRONMENTAL CHECKLIST AND DISCUSSION 

Since NOx is a precursor pollutant to fine particulate matter (PM10 and PM2.5) and ozone, 

SCAQMD staff is proposing amendments to Regulation XX – RECLAIM, to achieve additional 

NOx emission reductions as outlined in the Final 2012 AQMP.  Specifically, amendments are 

proposed to Rule 2002 – Allocations for NOx and SOx to address BARCT requirements, which 

may require installation or modification of NOx emission control equipment or techniques.  For 

clarity and consistency throughout the regulation, other minor changes that are administrative in 

nature and include minor clarifications are proposed to:  1) Rule 2011 Appendix A – Protocol for 

Monitoring, Reporting, and Recordkeeping SOx Emissions (Attachment C – Quality Assurance 

and Quality Control Procedures); and, 2) Rule 2012 Appendix A – Protocol for Monitoring, 

Reporting, and Recordkeeping NOx Emissions (Attachment C – Quality Assurance and Quality 

Control Procedures). 

 

The amendments proposed in Rule 2002 for the overall reductions in NOx RTC allocations, 

which include the anticipated feasible NOx emissions reductions due to compliance with 

proposed BARCT requirements, are expected to involve physical changes at affected facilities 

which may cause potentially significant impacts to the following environmental topics:  

aesthetics; air quality and GHG emissions; energy; hydrology and water quality; hazards and 

hazardous materials; solid and hazardous waste; and, transportation and traffic.  Therefore, the 

type of emission reduction projects that may be undertaken to comply with the proposed project, 

primarily the reduced total amounts of NOx credits available in the RECLAIM program, are the 

main focus of the analysis in this Initial Study.  

 

Preliminary review of the SCAQMD‟s RECLAIM database indicates that certain equipment at 

the top emitting NOx RECLAIM facilities are currently not operating at proposed BARCT 

levels.  This analysis assumes that operators at RECLAIM facilities will elect to reduce 

emissions at their facilities through further control of emissions from equipment not operating at 

BARCT rather than purchasing NOx RTCs, as is currently allowed under the RECLAIM 

program.  The rationale for this assumption is that controlling emissions from equipment not 

operating at BARCT will produce the most conservative analysis of secondary adverse 

environmental impacts.  The physical changes involved with the type of emission control 

strategies that are expected to occur focus on the installation of new or the modification of 

existing NOx emission control equipment for the following industrial equipment and processes:  

1) FCCUs; 2) refinery boilers and heaters; 3) refinery gas turbines; 4) SRU/TGUs; 5) non-

refinery/non-power plant gas turbines; 6) non-refinery sodium silicate furnaces; 7) non-

refinery/non-power plant ICEs; 8) container glass melting furnaces; 9) coke calcining; 10) 

Portland cement kilns; and, 11) metal heat treating furnaces.  To control NOx emissions from 

these sources, an assortment of technologies may be applied individually or in combination to 

meet proposed BARCT, depending on the source category, as follows (in alphabetical order):  

Cheng Low NOx; ClearSign; Dry Low Emissions (DLE or DLN); Flue Gas Recirculation; Great 

Southern Flameless Heaters; KnowNOx
TM

 with scrubber; LoTOx
TM

 with scrubber; NOx 

reducing additives; NSCR; SCR with or without scrubber; SNCR; Staged Combustion/Low NOx 

Burners; UltraCat; and Water/Steam Injection.  For the purpose of the CEQA analysis, the 

selection of certain control technology is based on the potential to cause secondary adverse 

environmental impacts in order to render the analysis conservative regardless of costs.  It is 

important to note that the rule development process, including the proposed BARCT 

determination and RTC shave methodology, are ongoing and as such may be revised based on 
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input from stakeholders and the public.  As additional information becomes available, the project 

will be updated and any additional environmental impacts will be evaluated in the Draft PEA. 

 

It must be also noted that the projects assumed to occur as a means of reducing NOx emissions in 

response to the proposed amendments could occur voluntarily under the existing RECLAIM 

program.  In addition, as with the current regulation or with the proposed project, affected 

facilities may purchase NOx RTCs instead of implementing physical changes to achieve a 

reduction in NOx emissions.  However, the proposed amendments to the RECLAIM program 

would further induce such control strategies to occur as facility allocations are being reduced. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

I. AESTHETICS.  Would the project:     

a) Have a substantial adverse effect on a 

scenic vista? 

    

b) Substantially damage scenic resources, 

including, but not limited to, trees, 

rock outcroppings, and historic 

buildings within a state scenic 

highway? 

    

c) Substantially degrade the existing 

visual character or quality of the site 

and its surroundings? 

    

d) Create a new source of substantial 

light or glare which would adversely 

affect day or nighttime views in the 

area? 

    

Significance Criteria 

The proposed project impacts on aesthetics will be considered significant if: 

- The project will block views from a scenic highway or corridor. 

- The project will adversely affect the visual continuity of the surrounding area. 

- The impacts on light and glare will be considered significant if the project adds lighting 

which would add glare to residential areas or sensitive receptors. 

Discussion 

 

I. a) & b) No Impact.  Depending on how the affected facilities choose to comply with the 

proposed NOx reductions, implementation of the proposed project could involve construction 

activities related to the modification of existing equipment at the top NOx emitting RECLAIM 

facilities. 
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The physical changes involved with the type of NOx emission control strategies that are 

expected focus on the installation of new or the modification of existing control equipment at the 

following stationary sources of NOx:  1) FCCUs; 2) refinery boilers and heaters; 3) refinery gas 

turbines; 4) SRU/TGUs; 5) non-refinery/non-power plant gas turbines; 6) non-refinery sodium 

silicate furnaces; 7) non-refinery/non-power plant ICEs; 8) container glass melting furnaces; 9) 

coke calcining; 10) Portland cement kilns; and, 11) metal heat treating furnaces.  To control NOx 

emissions from these sources, an assortment of technologies may be applied individually or in 

combination to meet proposed BARCT, depending on the source category, as follows (in 

alphabetical order):  Cheng Low NOx; ClearSign; Dry Low Emissions (DLE or DLN); Flue Gas 

Recirculation; Great Southern Flameless Heaters; KnowNOx
TM

; LoTOx
TM

 with scrubber; NOx 

reducing additives; NSCR; SCR with or without scrubber; SNCR; Staged Combustion/Low NOx 

Burners; UltraCat; and Water/Steam Injection. 

 

Construction activities are expected as part of the proposed project.  However, the construction 

activities would be temporary and would not be expected to adversely impact views and 

aesthetics resources since most of the heavy equipment and activities would be expected to occur 

within the confines of each existing facility and would be expected to introduce only minor 

visual changes to areas outside each facility, if at all, depending on the location of the 

construction activities within the facility.  Except for the potential use of cranes, the majority of 

the construction equipment is expected to be low in height and not substantially visible to the 

surrounding area due to existing fencing along the property lines and existing structures currently 

within the facilities that would buffer the views of the construction activities.  Further, the 

construction activities are expected to be temporary in nature and will cease following 

completion of the equipment installation or modifications.   

 

Depending on the type of NOx emissions control employed, the proposed project could 

potentially introduce minor visual changes at some facilities.  The affected units, depending upon 

their locations within each facility, could potentially be visible to areas outside of each facility.  

However, the affected units are expected to be about the same size profile relative to the existing 

equipment or structures present at each affected facility.  The general appearance of the affected 

units is not expected to differ significantly from other equipment units such that no significant 

impacts to aesthetics are expected.  Further, no scenic highways or corridors are located in the 

vicinities of the affected facilities such that the proposed project would not obstruct scenic 

resources or degrade the existing visual character of a site, including but not limited to, trees, 

rock outcroppings, or historic buildings.  Accordingly, these impact issues will not be further 

analyzed in the Draft PEA.  Further, since no significant aesthetics impacts were identified for 

these issues, no mitigation measures are necessary or required. 

 

I. c) Potentially Significant Impact.  All construction and operational activities associated with 

the proposed project are expected to take place within the boundaries of the existing RECLAIM 

facilities.  As explained in 1. a) and b), during construction, cranes may be needed during 

construction and they may be visible to the surrounding areas.  However, except for the use of 

cranes, the majority of construction equipment that will be used to comply with the proposed 

project will be low in height and will not be visible to the surrounding areas due to the presence 

of existing fences and other structures that buffer views.  Since the construction activities are 

temporary in nature, all construction equipment will be removed following completion of the 

proposed project. 
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Of the new equipment that may be installed, or the existing equipment that may be modified as 

part of the proposed project, all of the control technologies except for WGSs will be similar in 

size, appearance, and profile to the existing equipment and surrounding structures.  Thus, no 

operational aesthetics impacts from the installation or application of the following technologies 

would be expected to substantially degrade the existing visual character or quality of the 

site and its surroundings:  Cheng Low NOx; ClearSign; Dry Low Emissions (DLE or DLN); 

Flue Gas Recirculation; Great Southern Flameless Heaters; KnowNOx
TM

; NOx reducing 

additives; NSCR; SCR without scrubber; SNCR; Staged Combustion/Low NOx Burners; 

UltraCat; and Water/Steam Injection. 

 

However, wet gas scrubber (WGS) technology in combination with LoTOx
TM

 or an SCR is 

potentially BARCT for five FCCUs, six SRU/TGUs, multiple refinery process heaters and 

boilers, a petroleum coke calciner, and Portland cement kilns.  If a WGS scrubber is installed for 

any of these source categories, upon completion of construction, the operation of the WGS will 

emit flue gas that is saturated with water that, depending on weather conditions, could form a 

visible steam plume.  Depending on the size of the WGS installed, the flue gas stack could be as 

tall as 200 feet above grade.  For this reason, each WGS, its stack, and subsequent steam plume 

may have the potential to generate significant aesthetic impacts.  Therefore, these potential 

impacts to aesthetics will be addressed in the Draft PEA for the proposed project. 

 

I. d) Less Than Significant Impact.  There are no components in the proposed project that 

would require construction activities to occur at night.  Therefore, no additional lighting at the 

affected facilities would be required as a result of complying with the proposed project.  

However, if facility operators determine that the construction schedule requires nighttime 

activities, temporary lighting may be required.  Nonetheless, since construction of the proposed 

project would be completely located within the boundaries of each affected facility, additional 

temporary lighting is not expected to be discernable from the existing permanent night lighting. 

 

Some facilities, such as refineries for example, operate 24 hours per day, so lighting is already 

part of the existing setting.  However, additional permanent light sources may be installed on any 

installation of new equipment, to provide illumination for operations personnel at night, in 

accordance with applicable safety standards.  Similarly, any existing equipment that would be 

modified as part of the proposed project are located in existing structures or areas that already 

have lighting systems in place for the same reasons.  These additional light sources are not 

expected to create an impact because each component of the proposed project will be located 

within an existing industrial facility that operates up to 24 hours per day and the equipment is not 

restricted to operate during a specific time of day.  The proposed project contains no provisions 

that would require affected equipment to operate differently during existing daytime or nighttime 

operations.  Further, any new lighting that will be installed on the proposed equipment will be 

consistent in intensity and type with the existing lighting on equipment and other structures 

within each affected facility.  While residential areas are located near some of the affected 

facilities, any additional lighting will be placed by and focused on the new equipment.  For the 

aforementioned reasons, the proposed project is not expected to create a new source of 

substantial light or glare that would adversely affect day or nighttime views in the area.  

Therefore, less than significant impacts to light and glare are expected from the proposed project.  

Accordingly, this impact issue will not be further analyzed in the Draft PEA. Further, since no 
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significant aesthetics impacts were identified for this issue, no mitigation measures are necessary 

or required. 

 

Based upon these considerations, significant adverse impacts to aesthetics may occur from 

implementing the proposed project and thus, impact issue I. c) will be further analyzed in the 

Draft PEA. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

II. AGRICULTURE AND FOREST 

RESOURCES.  Would the project: 
    

a) Convert Prime Farmland, Unique 

Farmland, or Farmland of Statewide 

Importance (Farmland), as shown on 

the maps prepared pursuant to the 

Farmland mapping and Monitoring 

Program of the California Resources 

Agency, to non- agricultural use? 

    

b) Conflict with existing zoning for 

agricultural use, or a Williamson Act 

contract?   

    

c) Conflict with existing zoning for, or 

cause rezoning of, forest land (as 

defined in Public Resources Code 

§12220(g)), timberland (as defined by 

Public Resources Code §4526), or 

timberland zoned Timberland 

Production (as defined by Government 

Code §51104 (g))? 

    

d) Result in the loss of forest land or 

conversion of forest land to non-forest 

use? 

    

Significance Criteria 

Project-related impacts on agriculture and forest resources will be considered significant if any 

of the following conditions are met: 

- The proposed project conflicts with existing zoning or agricultural use or Williamson Act 

contracts. 

- The proposed project will convert prime farmland, unique farmland or farmland of 

statewide importance as shown on the maps prepared pursuant to the farmland mapping 

and monitoring program of the California Resources Agency, to non-agricultural use. 
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- The proposed project conflicts with existing zoning for, or causes rezoning of, forest land 

(as defined in Public Resources Code §12220 (g)), timberland (as defined in Public 

Resources Code §4526), or timberland zoned Timberland Production (as defined by 

Government Code § 51104 (g)). 

- The proposed project would involve changes in the existing environment, which due to 

their location or nature, could result in conversion of farmland to non-agricultural use or 

conversion of forest land to non-forest use. 

Discussion 

 

II. a), b), c), & d)  No Impact.  Land use, including agriculture- and forest-related uses, and 

other planning considerations are determined by local governments.  While implementation of 

the proposed project may cause air pollution control equipment to be installed and operated on 

existing equipment to control NOx emissions, these activities will occur at established NOx 

RECLAIM facilities which are located on previously developed land in primarily industrial areas 

and are not located in the vicinity of agricultural or forest areas. 

 

Further, no new construction of buildings or other structures is expected that would require 

conversion of farmland to non-agricultural use or conflict with zoning for agricultural uses or a 

Williamson Act contract.  Further, because the proposed project does not require construction or 

operation activities within an area designated as forest land, implementation of the proposed 

project is not expected to conflict with any forest land zoning codes or convert forest land to 

non-forest uses.  Similarly, there is nothing in the proposed project that would affect or conflict 

with existing land use plans, policies, or regulations or require conversion of farmland to non-

agricultural uses or forest land to non-forest uses.  Thus, no agricultural land use or planning 

requirements will be altered by the proposed project.   

 

Finally, in the event the proposed project is implemented, the installation of NOx control 

equipment will ensure that projected NOx emission reductions will occur and that air quality in 

the region will improve.  Thus, assuring that these air quality improvements occur could provide 

benefits to agricultural and forest land resources by reducing the adverse oxidation impacts of 

ozone on plants and animals located in the Basin.  Accordingly, these impact issues will not be 

further analyzed in the Draft PEA. 

 

Based upon these considerations, significant agricultural and forest resources impacts are not 

expected from implementing the proposed project, and thus, this topic will not be further 

analyzed in the Draft PEA.  Since no significant agriculture and forest resources impacts were 

identified for any of the issues, no mitigation measures are necessary or required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

III. AIR QUALITY AND 

GREENHOUSE GAS EMISSIONS.  

Would the project: 

    

a) Conflict with or obstruct implementation 

of the applicable air quality plan? 

    

b) Violate any air quality standard or 

contribute to an existing or projected air 

quality violation? 

    

c) Result in a cumulatively considerable 

net increase of any criteria pollutant for 

which the project region is non-

attainment under an applicable federal 

or state ambient air quality standard 

(including releasing emissions that 

exceed quantitative thresholds for ozone 

precursors)? 

    

d) Expose sensitive receptors to substantial 

pollutant concentrations? 

    

e) Create objectionable odors affecting a 

substantial number of people? 

    

f) Diminish an existing air quality rule or 

future compliance requirement resulting 

in a significant increase in air 

pollutant(s)?  

    

g) Generate greenhouse gas emissions, 

either directly or indirectly, that may 

have a significant impact on the 

environment? 

    

h) Conflict with an applicable plan, policy 

or regulation adopted for the purpose of 

reducing the emissions of greenhouse 

gases? 

    

Significance Criteria 

To determine whether or not air quality and GHG impacts from adopting and implementing the 

proposed project are significant, impacts will be evaluated and compared to the criteria in Table 

2-1.  The project will be considered to have significant adverse air quality impacts if any one of 

the thresholds in Table 2-1 are equaled or exceeded.  
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Table 2-1 

SCAQMD Air Quality Significance Thresholds 

 Mass Daily Thresholds 
a
 

Pollutant Construction
 b

  Operation
 c
 

NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

PM2.5 55 lbs/day 55 lbs/day 

SOx 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

 Toxic Air Contaminants (TACs), Odor, and GHG Thresholds 

TACs 

(including carcinogens and non-carcinogens) 

Maximum Incremental Cancer Risk ≥ 10 in 1 million 

Cancer Burden > 0.5 excess cancer cases (in areas ≥ 1 in 1 million) 

Chronic & Acute Hazard Index ≥ 1.0 (project increment) 

Odor Project creates an odor nuisance pursuant to SCAQMD Rule 402 

GHG 10,000 MT/yr CO2eq for industrial facilities 

Ambient Air Quality Standards for Criteria Pollutants 
d
 

NO2 

 

1-hour average 

annual arithmetic mean 

SCAQMD is in attainment; project is significant if it causes or 

contributes to an exceedance of the following attainment standards: 

0.18 ppm (state) 

0.03 ppm (state) and 0.0534 ppm (federal) 

PM10 

24-hour average 

annual average 

 

10.4 g/m
3
 (construction)

e
 & 2.5 g/m

3  
(operation) 

1.0 g/m
3
 

PM2.5 

24-hour average 

 

10.4 g/m
3
 (construction)

e
 & 2.5 g/m

3  
(operation) 

SO2 

1-hour average 

24-hour average 

 

0.25 ppm (state) & 0.075 ppm (federal – 99
th

 percentile) 

0.04 ppm (state) 

Sulfate 

24-hour average 

 

25 g/m
3 
(state) 

CO 

 

1-hour average 

8-hour average 

SCAQMD is in attainment; project is significant if it causes or 

contributes to an exceedance of the following attainment standards: 

20 ppm (state) and 35 ppm (federal) 

9.0 ppm (state/federal) 

Lead 

30-day Average 

Rolling 3-month average 

Quarterly average 

 

1.5 g/m
3 
(state) 

0.15 g/m
3 
(federal) 

1.5 g/m
3 
(federal) 

a Source:  SCAQMD CEQA Handbook (SCAQMD, 1993) 
b  Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air Basins).  
c For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds. 
d Ambient air quality thresholds for criteria pollutants based on SCAQMD Rule 1303, Table A-2 unless otherwise stated. 
e Ambient air quality threshold based on SCAQMD Rule 403.  

KEY: lbs/day = pounds per day ppm = parts per million g/m3 = microgram per cubic meter ≥  = greater than or equal to 
 MT/yr  CO2eq = metric tons per year of CO2 equivalents > = greater than  
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Discussion 

 

Upon initial examination of the proposed project, the main focus of this analysis pertains to 

establishing BARCT for the multiple stationary source categories in the NOx RECLAIM 

program.  To control NOx emissions from these sources, an assortment of technologies may be 

applied individually or in combination to meet proposed BARCT, depending on the source 

category, as follows (in alphabetical order):  Cheng Low NOx; ClearSign; Dry Low Emissions 

(DLE or DLN); Flue Gas Recirculation; Great Southern Flameless Heaters; KnowNOx
TM

; 

LoTOx
TM

 with scrubber; NOx reducing additives; NSCR; SCR with or without scrubber; SNCR; 

Staged Combustion/Low NOx Burners; UltraCat; and Water/Steam Injection. 

 

The physical changes involved with the type of NOx emission control strategies that are 

expected to be utilized focus on the installation of new or the modification of existing control 

equipment.  The possibility of these types of NOx control technologies being used to comply 

with the proposed project and potential secondary adverse air quality and GHG impacts they may 

generate will be further evaluated in the Draft PEA.  The remaining portions of the proposed 

project are procedural in nature and will not result in any physical changes that could cause an 

adverse air quality impact. 

 

III. a) No Impact.  The SCAQMD is required by law to prepare a comprehensive district-wide 

AQMP which includes strategies (e.g., control measures) to reduce emission levels to achieve 

and maintain state and federal ambient air quality standards, and to ensure that new sources of 

emissions are planned and operated to be consistent with the SCAQMD‟s air quality goals.  The 

AQMP‟s air pollution reduction strategies include control measures which target stationary, 

mobile and indirect sources.  These control measures are based on feasible methods of attaining 

ambient air quality standards.  Pursuant to the provisions of both the state and federal Clean Air 

Acts, the SCAQMD is required to attain the state and federal ambient air quality standards for all 

criteria pollutants, including PM10 and PM2.5.  Although the District is currently classified as in 

attainment for both state and federal NO2 ambient air quality standards, NOx is a precursor 

pollutant to PM10, PM2.5, and ozone.  The proposed project implements 2012 AQMP Control 

Measure #CMB-01 which will bring the NOx RECLAIM program up-to-date with the latest 

BARCT requirements to achieve, at a minimum, the proposed NOx emission reductions in 

#CMB-01 (e.g., at least three to five tons per day by 2023).  Therefore, the proposed project will 

not obstruct or conflict with the implementation of the 2012 AQMP. 

 

Although the proposed project has the potential to temporarily increase criteria pollutants and 

TAC emissions (as diesel PM) that could exceed the air quality significance thresholds for 

construction activities, the proposed project is not expected to interfere with achieving at least 

three to five tons per day of NOx emission reductions by the year 2023, which is consistent with 

the goals of the 2012 AQMP to achieve additional NOx emission reductions (and reduce NOx 

precursors as PM 2.5 and PM10) from stationary sources, which will assist in attaining state and 

federal PM2.5 and PM10 ambient air quality standards.  Further, the temporary increase in 

criteria pollutant and TAC emissions (as diesel PM) due to construction is not expected to 

impede the emission reduction goals of the 2012 AQMP because the inventory prepared for the 

2012 AQMP already takes into account the future emission estimates from all construction 
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activities associated with implementing the proposed control measures
8
.  Further, 

implementation of all other SCAQMD NOx rules along with AQMP control measures, when 

considered together, is expected to reduce NOx emissions throughout the region overall by 2023.  

Therefore, implementing the proposed project will not conflict or obstruct implementation of the 

AQMP.  Accordingly, this impact issue will not be further analyzed in the Draft PEA.  Further, 

since no significant impacts were identified for this issue, no mitigation measures are necessary 

or required. 

 

III. b) Potentially Significant Impact.  The objective of the proposed project is to reduce NOx 

emissions from the top NOx emitting stationary sources in the NOx RECLAIM program.  The 

proposed project is estimated to reduce emissions, at a minimum, of up to three to five tons per 

day of NOx by 2023 from these affected sources.  Compliance with the proposed project is 

expected to be achieved by applying a wide assortment of NOx technologies, either individually 

or in combination on the affected sources. 

 

Implementation of the proposed project is expected to involve construction activities related to 

the installation or modification of the aforementioned NOx control technologies at the top NOx 

emitting facilities.  The proposed project may also involve the construction of new buildings or 

other structures as part of installation or modification of the NOx controls.  Construction-related 

activities are also expected to generate emissions from worker vehicles, trucks, and construction 

equipment.  Due to the large scale of construction that would be expected from implementing the 

proposed project, project-specific construction emissions are potentially significant. 

 

While the operational-related activities are expected to reduce emissions of NOx, a simultaneous 

increase in emissions of other criteria pollutants are expected from operations of stationary 

support equipment associated with the installed or modified NOx control equipment, as well as 

operational emissions associated with periodic truck deliveries of supplies and waste haul trips 

associated with operation and maintenance of the NOx control equipment.  Thus, the air quality 

impacts associated with the construction and operational phases of the proposed project are 

potentially significant and will be evaluated in the Draft PEA. 

 

III. c) & g) Potentially Significant Impact.  The anticipated NOx emission reductions that 

would result from implementing the proposed project are expected to improve the overall air 

quality in the Basin by enhancing the probability of attaining and maintaining state and federal 

ambient air quality standards for PM10 and PM2.5.  The primary effect of implementing the 

proposed project would be the installation of various types of air pollution control equipment to 

reduce NOx emissions.  Because construction equipment may be utilized to install air pollution 

control equipment, air pollutants, including GHG emissions, would be generated during their 

use.  Some types of air pollution control equipment contemplated by the proposed project could 

have the potential to create secondary adverse air quality impacts, including GHG emissions.  

For this reason, operational activities associated with the proposed project also have the potential 

to increase emissions of air pollutants and GHGs.  Thus, while the purpose of the proposed 

project is to reduce NOx emissions from the top NOx emitting facilities in the NOx RECLAIM 

program, a simultaneous increase in GHG emissions could occur from the operation of some 

                                                 
8
 SCAQMD Final Program Environmental Impact Report for the 2012 Air Quality Management Plan, SCH# 

2012061093, November 2012.  http://www.aqmd.gov/home/library/documents-support-material/lead-agency-

scaqmd-projects/aqmd-projects---year-2012/aqmp-2012 

http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/aqmd-projects---year-2012/aqmp-2012
http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/aqmd-projects---year-2012/aqmp-2012
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types of air pollution control equipment, if installed.  Thus, the secondary construction and 

operation impacts associated with reducing NOx have the potential for creating significant 

adverse cumulative air quality impacts that will be evaluated in the Draft PEA.  These potential 

increases will also be evaluated in the Draft PEA as part of the cumulative impacts discussion. 

 

III. d)  Potentially Significant Impact.  Emission sources associated with the construction-

related activities as a result of implementing the proposed project may temporarily emit TACs.  

Further, emissions sources associated with the operational-related activities as a result of 

implementing the proposed project may also emit TACs.  The impact of these emissions on 

sensitive populations, including individuals at hospitals, nursing facilities, daycare centers, 

schools, and elderly intensive care facilities, as well as residential and off-site occupational areas, 

will be evaluated in the Draft PEA. 

 

III. e)  Potentially Significant Impact.  The installation of NOx control equipment could result 

in combustion-source criteria pollutant emissions from construction activity through the use of 

heavy-duty construction equipment and from vehicle trips generated by construction 

workers/haul trucks traveling to and from the project site, as well as fugitive dust emissions 

related to site work and general grading.  Mobile source emissions, primarily NOx and diesel PM, 

typically result from the use of diesel-fueled construction equipment such as graders, scrapers, 

bulldozers, wheeled loaders, cranes, etc.  During structure erection/finishing phases, paving 

operations and the application of architectural coatings (e.g., paints) and other building materials, 

VOCs would be released.  Operation-period impacts, which could include criteria pollutant and 

TAC emissions from permitted stationary sources, may also occur.  Depending on the type of 

control equipment installed, the proposed project could potentially result in an increase in vehicle 

trips (both passenger vehicles and trucks) on local roadways, which could in turn result in an 

increase in operational-period criteria pollutant emissions.  As such, the impacts of implementing 

the proposed project could create objectionable odors affecting a substantial number of people.  

Thus, the potential impacts of objectionable odors affecting a substantial number of people will 

be analyzed in the Draft PEA. 

 

III. f) No Impact.  The proposed project will be required to comply with all applicable 

SCAQMD, CARB, and EPA rules and regulations.  Thus, the proposed project is not expected to 

diminish an existing air quality rule or future compliance requirements.  Further, adopting and 

implementing the proposed project enhances existing air pollution control rules that are expected 

to assist the SCAQMD in its efforts to attain and maintain with a margin of safety the state and 

federal ambient air quality standards for PM10 and PM2.5. Accordingly, this impact issue will 

not be further analyzed in the Draft PEA.  Further, since no significant impacts were identified 

for this issue, no mitigation measures are necessary or required. 

 

III. h) Less Than Significant Impact.  As mentioned in the discussion in Section III. b), c) and 

g), construction equipment may be utilized as part of implementing the proposed project and as 

such, GHG emissions would be generated during their use.  Although the primary effect of 

installing air pollution control equipment is to reduce NOx emissions, some types of control 

equipment contemplated by the proposed project could also have the potential to create 

secondary adverse air quality impacts, including GHG emissions.  While the purpose of the 

proposed project is to reduce NOx emissions from the top NOx emitting facilities in the NOx 

RECLAIM program, a simultaneous increase in GHG emissions could occur from the operation 

of some types of air pollution control equipment, if installed. 
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In December 2010, CARB adopted regulations establishing a cap and trade program for the 

largest sources of GHG emissions in the state that altogether are responsible for about 85 percent 

of California‟s GHGs.  While the proposed project would not be subject to a GHG reduction 

plan, all of the affected facilities are currently subject to individual GHG emission reductions 

pursuant to AB32, the state-wide GHG reduction plan.  Among these facilities are fossil-fuel 

fired power plants, including both plants that generate power within California‟s borders, and 

those located outside of California that generate power imported to the state.  GHG emissions 

from this universe of sources were capped for 2013 at a level approximately two percent below 

the emissions level forecast for 2012, and the cap will steadily decrease at a rate of two to three 

percent annually from now to 2020.  Sources regulated by the cap must reduce their GHG 

emissions or buy credits from others who have done so.  This means that the any additional 

power needed to operate air pollution control equipment as a result of the proposed project 

cannot result in an increase in GHG emissions from the increased use of third-party power, 

compared to GHG emissions at the time of issuance of this NOP/IS.  Further, even in the event 

that some of the affected facilities may experience increases in GHG emissions as a result of 

implementing the proposed project, the affected facilities would still be required to comply with 

their overall GHG reduction requirements pursuant to AB32.  For these reasons, the proposed 

project would not conflict with AB32 as well as any applicable GHG reduction plan, policy, and 

regulations that have been adopted to implement AB32.  Accordingly, this impact issue will not 

be further analyzed in the Draft PEA. Further, since less than significant impacts were identified 

for this issue, no mitigation measures are necessary or required. 

 

Based upon these considerations, significant adverse impacts to air quality and GHGs may occur 

from implementing the proposed project and thus, impact issues III. b), c), d), e), and g) will be 

further analyzed in the Draft PEA. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

IV. BIOLOGICAL RESOURCES.  
Would the project: 

    

a) Have a substantial adverse effect, 

either directly or through habitat 

modifications, on any species 

identified as a candidate, sensitive, or 

special status species in local or 

regional plans, policies, or regulations, 

or by the California Department of 

Fish and Game or U.S. Fish and 

Wildlife Service? 

    
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

 

b) Have a substantial adverse effect on 

any riparian habitat or other sensitive 

natural community identified in local 

or regional plans, policies, or 

regulations, or by the California 

Department of Fish and Game or U.S. 

Fish and Wildlife Service? 

    

c) Have a substantial adverse effect on 

federally protected wetlands as 

defined by §404 of the Clean Water 

Act (including, but not limited to, 

marsh, vernal pool, coastal, etc.) 

through direct removal, filling, 

hydrological interruption, or other 

means? 

    

d) Interfere substantially with the 

movement of any native resident or 

migratory fish or wildlife species or 

with established native resident or 

migratory wildlife corridors, or 

impede the use of native wildlife 

nursery sites? 

    

e) Conflicting with any local policies or 

ordinances protecting biological 

resources, such as a tree preservation 

policy or ordinance?  

    

f) Conflict with the provisions of an 

adopted Habitat Conservation plan, 

Natural Community Conservation 

Plan, or other approved local, regional, 

or state habitat conservation plan?  

    

Significance Criteria 

Impacts on biological resources will be considered significant if any of the following criteria 

apply: 

- The project results in a loss of plant communities or animal habitat considered to be rare, 

threatened or endangered by federal, state or local agencies. 

- The project interferes substantially with the movement of any resident or migratory 

wildlife species. 



Initial Study - Chapter 2 

 

PAReg XX 2-17 December 2014 

- The project adversely affects aquatic communities through construction or operation of 

the project. 

Discussion 

IV. a), b), c), & d)  No Impact.  The proposed project would only affect units operating at the 

top NOx emitting facilities in the NOx RECLAIM program facilities with locations scattered 

throughout the District.  All of the affected units operating at existing facilities are located 

primarily in developed industrial areas, which have already been greatly disturbed and paved.  

These areas currently do not support riparian habitat, federally protected wetlands, or migratory 

corridors.  Additionally, special status plants, animals, or natural communities are not expected 

to be found within close proximity to the affected facilities.  Therefore, the proposed project 

would have no direct or indirect impacts that could adversely affect plant or animal species or the 

habitats on which they rely in the SCAQMD‟s jurisdiction.  The current and expected future land 

use development to accommodate population growth is primarily due to economic considerations 

or local government planning decisions.  A conclusion in the Final Program EIR for the 2012 

AQMP was that population growth in the region would have greater adverse effects on plant 

species and wildlife dispersal or migration corridors in the basin than SCAQMD regulatory 

activities, (e.g., air quality control measures or regulations).  In addition, by reducing air 

pollutants, biological resources will benefit.  Moreover, the current and expected future land use 

development to accommodate population growth is primarily due to economic considerations or 

local government planning decisions.  Accordingly, these impact issues will not be further 

analyzed in the Draft PEA. 

 

IV. e) & f) No Impact.  The proposed project is not envisioned to conflict with local policies or 

ordinances protecting biological resources or local, regional, or state conservation plans.  Land 

use and other planning considerations are determined by local governments and no land use or 

planning requirements will be altered by the proposed project.  Additionally, the proposed 

project will not conflict with any adopted Habitat Conservation Plan, Natural Community 

Conservation Plan, or any other relevant habitat conservation plan, and would not create 

divisions in any existing communities because all activities associated with complying with the 

proposed project will occur at existing industrial facilities.  Accordingly, these impact issues will 

not be further analyzed in the Draft PEA. 

 

Based upon these considerations, significant biological resources impacts are not expected from 

implementing the proposed project, and thus, this topic will not be further analyzed in the Draft 

PEA.  Since no significant biological resources impacts were identified for any of the issues, no 

mitigation measures are necessary or required. 
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Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

V. CULTURAL RESOURCES.  Would 

the project: 
    

a) Cause a substantial adverse change in 

the significance of a historical 

resource as defined in §15064.5? 

    

b) Cause a substantial adverse change in 

the significance of an archaeological 

resource as defined in §15064.5? 

    

c) Directly or indirectly destroy a unique 

paleontological resource, site, or 

feature? 

    

d) Disturb any human remains, including 

those interred outside formal 

cemeteries? 

    

Significance Criteria 

Impacts to cultural resources will be considered significant if: 

- The project results in the disturbance of a significant prehistoric or historic archaeological 

site or a property of historic or cultural significance to a community or ethnic or social 

group. 

- Unique paleontological resources are present that could be disturbed by construction of the 

proposed project. 

- The project would disturb human remains. 

Discussion 

V. a) No Impact.  There are existing laws in place that are designed to protect and mitigate 

potential impacts to cultural resources.  Since construction-related activities associated with the 

implementation of the proposed project are expected to be confined within the existing footprint 

of the affected facilities that have been fully developed and paved, no impacts to historical 

resources are expected to occur as a result of implementing the proposed project.  Accordingly, 

this impact issue will not be further analyzed in the Draft PEA. 

 

V. b), c), & d) No Impact.  Installing or modifying add-on controls and other associated 

equipment to comply with the proposed project may require disturbance of previously disturbed 

areas at the affected existing industrial facilities.  However, since construction-related activities 

are expected to be confined within the existing footprint of the affected facilities that have been 

fully developed and paved, the proposed project is not expected to require physical changes to 

the environment, which may disturb paleontological or archaeological resources.  Furthermore, it 

is envisioned that these areas are already either devoid of significant cultural resources or whose 

cultural resources have been previously disturbed.  Therefore, the proposed project has no 
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potential to cause a substantial adverse change to a historical or archaeological resource, directly 

or indirectly destroy a unique paleontological resource or site or unique geologic feature, or 

disturb any human remains, including those interred outside a formal cemeteries.  The proposed 

project is, therefore, not anticipated to result in any activities or promote any programs that could 

have a significant adverse impact on cultural resources in the District.  Accordingly, these impact 

issues will not be further analyzed in the Draft PEA. 

 

Based upon these considerations, significant cultural resources impacts are not expected from 

implementing the proposed project, and thus, this topic will not be further analyzed in the Draft 

PEA.  Since no significant cultural resources impacts were identified for any of the issues, no 

mitigation measures are necessary or required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

VI. ENERGY.  Would the project:     

a) Conflict with adopted energy 

conservation plans?  

    

b) Result in the need for new or 

substantially altered power or natural 

gas utility systems?  

    

c) Create any significant effects on local 

or regional energy supplies and on 

requirements for additional energy?  

    

d) Create any significant effects on peak 

and base period demands for 

electricity and other forms of energy?  

    

e) Comply with existing energy 

standards?  

    

 

Significance Criteria 

Impacts to energy and mineral resources will be considered significant if any of the following 

criteria are met: 

- The project conflicts with adopted energy conservation plans or standards. 

- The project results in substantial depletion of existing energy resource supplies. 

- An increase in demand for utilities impacts the current capacities of the electric and natural 

gas utilities. 

- The project uses non-renewable resources in a wasteful and/or inefficient manner. 

  



Initial Study - Chapter 2 

 

PAReg XX 2-20 December 2014 

Discussion 

The proposed project would reduce emissions of NOx from various stationary sources at 

facilities that are the top NOx emitters in the NOx RECLAIM program.  The expected options 

for compliance are either installing or modifying air pollution control equipment appropriate to 

the type of process unit.  Further, it is expected that the installation and operation of any 

equipment used to comply with the proposed project will also comply with all applicable existing 

energy standards. 

 

VI. a) & e) No Impact.  The proposed project is not subject to any existing energy conservation 

plans.  If a facility that is subject to Regulation XX and the proposed project is also subject to 

energy conservation plans, it is not expected that the proposed project will affect in any way or 

interfere with that facility‟s ability to comply with its energy conservation plan or energy 

standards.  Further, project construction and operation activities will not utilize non-renewable 

energy resources in a wasteful or inefficient manner.  Accordingly, these impact issues will not 

be further analyzed in the Draft PEA.  Further, since no significant impacts were identified for 

these issues, no mitigation measures are necessary or required. 

 

VI. b), c) & d.  Potentially Significant Impact.  Installation or modification of air pollution 

control equipment to comply with the proposed project is expected to increase demand for 

gasoline and diesel fuel to operate construction equipment and to fuel worker vehicles and 

haul/delivery trucks.  In addition, installation or modification of air pollution control equipment 

to comply with the proposed project is also expected to increase demand for energy used (e.g., 

electricity) for operating the primary equipment as well as support equipment such as pumps, 

fans, controllers, et cetera.  Any additional electricity required is typically either supplied by 

each affected facility‟s cogeneration units, for those that have them, or by the local electrical 

utility, as appropriate.  It is possible that some facilities may need new or substantially altered 

power utility systems to be built to accommodate any additional electricity demands created by 

the proposed project.  In some cases, an increase in natural gas use may also be needed for 

operations subject to the proposed project.  Finally, operation and maintenance activities 

associated with operating the installed or modified air pollution control equipment may also 

increase demand for gasoline and diesel fuel for worker vehicles and haul/delivery trucks. 

 

Based upon these considerations, significant adverse impacts to energy may occur from the 

implementation of the proposed project and thus, impact issues VI. b), c), and d) will be further 

analyzed in the Draft PEA. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

VII. GEOLOGY AND SOILS.  Would 

the project: 
    

a) Expose people or structures to 

potential substantial adverse effects, 

including the risk of loss, injury, or 

death involving: 

    

 Rupture of a known earthquake 

fault, as delineated on the most 

recent Alquist-Priolo Earthquake 

Fault Zoning Map issued by the 

State Geologist for the area or 

based on other substantial 

evidence of a known fault? 

    

 Strong seismic ground shaking?     

 Seismic–related ground failure, 

including liquefaction? 

    

b) Result in substantial soil erosion or the 

loss of topsoil? 

    

c) Be located on a geologic unit or soil 

that is unstable or that would become 

unstable as a result of the project, and 

potentially result in on- or off-site 

landslide, lateral spreading, 

subsidence, liquefaction or collapse? 

    

d) Be located on expansive soil, as 

defined in Table 18-1-B of the 

Uniform Building Code (1994), 

creating substantial risks to life or 

property? 

    

e) Have soils incapable of adequately 

supporting the use of septic tanks or 

alternative wastewater disposal 

systems where sewers are not 

available for the disposal of 

wastewater? 

    

Significance Criteria 

Impacts on the geological environment will be considered significant if any of the following 

criteria apply: 

- Topographic alterations would result in significant changes, disruptions, displacement, 

excavation, compaction or over covering of large amounts of soil. 
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- Unique geological resources (paleontological resources or unique outcrops) are present 

that could be disturbed by the construction of the proposed project. 

- Exposure of people or structures to major geologic hazards such as earthquake surface 

rupture, ground shaking, liquefaction or landslides. 

- Secondary seismic effects could occur which could damage facility structures, e.g., 

liquefaction. 

- Other geological hazards exist which could adversely affect the facility, e.g., landslides, 

mudslides. 

Discussion 

VII. a) No Impact.  Since the proposed project would result in construction activities at existing 

RECLAIM facilities located in developed industrial settings to install or modify NOx control 

equipment, little site preparation is anticipated that could adversely affect geophysical conditions 

in the jurisdiction of the SCAQMD.  Southern California is an area of known seismic activity.  

Accordingly, the installation of add-on controls at existing affected facilities to comply with the 

proposed project is expected to conform to the Uniform Building Code and all other applicable 

state and local building codes.  As part of the issuance of building permits, local jurisdictions are 

responsible for assuring that the Uniform Building Code is adhered to and can conduct 

inspections to ensure compliance.  The Uniform Building Code is considered to be a standard 

safeguard against major structural failures and loss of life.  The basic formulas used for the 

Uniform Building Code seismic design require determination of the seismic zone and site 

coefficient, which represents the foundation condition at the site.  The Uniform Building Code 

requirements also consider liquefaction potential and establish stringent requirements for 

building foundations in areas potentially subject to liquefaction.  Thus, the proposed project 

would not alter the exposure of people or property to geological hazards such as earthquakes, 

landslides, mudslides, ground failure, or other natural hazards.  As a result, substantial exposure 

of people or structures to the risk of loss, injury, or death involving the rupture of an earthquake 

fault, seismic ground shaking, ground failure or landslides is not anticipated.  Accordingly, this 

impact issue will not be further analyzed in the Draft PEA. 

 

VII. b) No Impact.  Since add-on controls will likely be installed at existing developed facilities, 

during construction of the proposed project, a slight possibility exists for temporary erosion 

resulting from excavating and grading activities, if required.  These activities are expected to be 

minor since the existing facilities are generally flat and have previously been graded and paved.  

Further, wind erosion is not expected to occur to any appreciable extent, because operators at 

dust generating sites would be required to comply with the best available control measure 

(BACM) requirements of SCAQMD Rule 403 – Fugitive Dust.  In general, operators must 

control fugitive dust through a number of soil stabilizing measures such as watering the site, 

using chemical soil stabilizers, revegetating inactive sites, etc.  The proposed project involves the 

installation or modification of add-on control equipment at existing facilities, so that grading 

could be required to provide stable foundations.  Potential air quality impacts related to grading 

are addressed elsewhere in this Initial Study (as part of construction air quality impacts).  No 

unstable earth conditions or changes in geologic substructures are expected to result from 

implementing the proposed project.  Accordingly, this impact issue will not be further analyzed 

in the Draft PEA. 
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VII. c)  No Impact.  Since the proposed project will affect existing facilities, it is expected that 

the soil types present at the affected facilities will not be made further susceptible to expansion 

or liquefaction.  Furthermore, subsidence is not anticipated to be a problem since only minor 

excavation, grading, or filling activities are expected occur at affected facilities.  Additionally, 

the affected areas are not envisioned to be prone to new landslide impacts or have unique 

geologic features since the affected equipment units are located at existing facilities in industrial 

areas.  Accordingly, this impact issue will not be further analyzed in the Draft PEA. 

 

VII. d) & e) No Impact.  Since the proposed project will affect equipment units at existing 

facilities located in industrial zones, it is expected that people or property will not be exposed to 

new impacts related to expansive soils or soils incapable of supporting water disposal.  Further, 

typically each affected facility has some degree of existing wastewater treatment systems that 

will continue to be used and are expected to be unaffected by the proposed project.  Sewer 

systems are available to handle wastewater produced and treated by each affected facility.  Each 

existing facility affected by the proposed project does not require installation of septic tanks or 

alternative wastewater disposal systems.  As a result, the proposed project will not require 

facility operators to utilize septic systems or alternative wastewater disposal systems.  Thus, 

implementation of the proposed project will not adversely affect soils associated with a septic 

system or alternative wastewater disposal system.  Accordingly, these impact issues will not be 

further analyzed in the Draft PEA. 

 

Based upon these considerations, significant geology and soils impacts are not expected from the 

implementation of the proposed project, and thus, this topic will not be further analyzed in the 

Draft PEA.  Since no significant geology and soils impacts were identified for any of the issues, 

no mitigation measures are necessary or required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

VIII. HAZARDS AND HAZARDOUS 

MATERIALS.  Would the project: 
    

a) Create a significant hazard to the 

public or the environment through the 

routine transport, use, and disposal of 

hazardous materials? 

    

b) Create a significant hazard to the 

public or the environment through 

reasonably foreseeable upset 

conditions involving the release of 

hazardous materials into the 

environment? 

    
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

 

c) Emit hazardous emissions, or handle 

hazardous or acutely hazardous 

materials, substances, or waste within 

one-quarter mile of an existing or 

proposed school? 

    

d) Be located on a site which is included 

on a list of hazardous materials sites 

compiled pursuant to Government 

Code §65962.5 and, as a result, would 

create a significant hazard to the 

public or the environment? 

    

e) For a project located within an airport 

land use plan or, where such a plan has 

not been adopted, within two miles of 

a public use airport or a private 

airstrip, would the project result in a 

safety hazard for people residing or 

working in the project area? 

    

f) Impair implementation of or 

physically interfere with an adopted 

emergency response plan or 

emergency evacuation plan? 

    

g) Expose people or structures to a 

significant risk of loss, injury or death 

involving wildland fires, including 

where wildlands are adjacent to 

urbanized areas or where residences 

are intermixed with wildlands? 

    

h) Significantly increased fire hazard in 

areas with flammable materials? 

    

Significance Criteria 

Impacts associated with hazards will be considered significant if any of the following occur: 

- Non-compliance with any applicable design code or regulation. 

- Non-conformance to National Fire Protection Association standards. 

- Non-conformance to regulations or generally accepted industry practices related to 

operating policy and procedures concerning the design, construction, security, leak 

detection, spill containment or fire protection. 
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- Exposure to hazardous chemicals in concentrations equal to or greater than the Emergency 

Response Planning Guideline (ERPG) 2 levels. 

Discussion 

VIII. a) & b) Potentially Significant Impact.  In general, the major types of public safety risks 

associated with hazards and hazardous materials consist of impacts resulting from toxic 

substance releases, fires, and explosions.  At the affected RECLAIM facilities, a number of 

hazardous materials are currently in use.  However, the proposed project may alter the hazards 

associated with these facilities because new or modified air pollution control equipment and 

related components could be installed at any or all of the affected facilities such that their 

operations may increase the quantity of hazardous materials (e.g., catalysts, scrubbing agents) 

used by the control equipment.  In addition, any increases in the shipping, handling, storing, and 

disposing of hazardous materials inherently poses a certain risk of a release to the environment.  

Thus, the routine transport of hazardous materials, use, and disposal of hazardous materials may 

increase as a result of implementing the proposed project. 

 

For example, if the control option chosen by each affected facility operator involves the 

installation of a wet gas scrubber, the proposed project may alter the transportation modes for 

catalyst and scrubbing agent feedstock and any other associated chemicals to/from the existing 

facilities.  In addition, since SCR and SNCR technologies utilize ammonia, a toxic air 

contaminant (TAC) and acutely hazardous material, adverse hazard and hazardous materials 

impacts could occur as a result of the use, transport and storage of ammonia as well as the 

potential for an accidental release of ammonia into the environment.  Moreover, the utilization of 

ammonia in these technologies can release unreacted ammonia referred to ammonia slip. 

 

For these reasons, implementation of the proposed project may alter the hazards associated with 

the existing affected facilities.  Therefore, potential hazards impacts as a result of implementing 

the proposed project are potentially significant and will be addressed in the Draft PEA. 

 

VIII. c) Potentially Significant Impact.  Some affected facilities may be located within one-

quarter mile of a sensitive receptor (e.g., a day care center).  Therefore, a potential for significant 

impacts from hazardous emissions or the handling of acutely hazardous materials, substances 

and wastes near sensitive-receptors may occur and will be addressed in the Draft PEA. 

 

VIII. d) Less Than Significant Impact.  Government Code §65962.5 refers to the "Hazardous 

Waste and Substances Site List," which is a list of facilities that may be subject to the Resource 

Conservation and Recovery Act (RCRA) corrective action program.  While none of the affected 

facilities are included on the list prepared by the Department of Toxic Substances Control 

(DTSC) pursuant to Government Code §65962.5, some of the facilities are included on a list of 

RCRA-permitted sites that require corrective action as identified by DTSC.  Furthermore, some 

of the affected facilities may be subject to corrective action under the Spill Cleanup Program 

(SCP) formerly "Spills, Leaks, Investigation & Cleanup (SLIC) Program" administered by the 

Regional Water Quality Control Board (RWQCB) pursuant to California Water Code §13304. 

 

In the event that the installation of new or modification of existing air pollution control 

equipment would involve soil disturbing activities such as grading and excavation during 

construction of the proposed project, there is the potential for uncovering some contaminated 
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soil.  Contaminated soil is defined in SCAQMD Rule 1166 - Volatile Organic Compound 

Emissions From Decontamination of Soil, as soil with the potential to meet or exceed a VOC 

concentration of 50 ppmv.  Rule 1166 includes requirements for SCAQMD notification at least 

24 hours prior to the start of excavation activities, monitoring (at least once every 15 minutes, 

within three inches of the excavated soil surface), as well as implementation of a mitigation plan 

when VOC-contaminated soil is detected.  To ensure compliance with SCAQMD Rule 1166, the 

affected facility or a construction contractor will need to obtain a pre-approved SCAQMD Rule 

1166 VOC-Contaminated Soil Mitigation Plan (Plan) in order to assure that fugitive emissions 

will be controlled prior to the start of excavation activities.  In general, a SCAQMD Rule 1166 

Plan will require the contaminated soil pile to be covered with heavy plastic sheeting and will 

include watering requirements to assure the soil remains moist and will require removal of the 

VOC-contaminated soils from the disturbed site within 30 days from the time of excavation. 

 

Soil remediation activities are also under the jurisdiction of the RWQCB and are implemented 

via a Soil Management Plan for the management of small quantities of contaminated soil.  

Following SCAQMD approval of a Rule 1166 Plan, a Soil Management Plan will need to be 

submitted to the RWQCB for approval.  The RWQCB, when considering the Soil Management 

Plan, relies on the analysis in this CEQA document and the SCAQMD Rule 1166 Plan. 

 

In the event that any excavated soils contain concentrations of certain substances, such as heavy 

metals and hydrocarbons, the handling, processing, transportation and disposal of the 

contaminated soil would also be subject to applicable hazardous waste regulations (i.e., Title 22 

of the California Code of Regulations and other local and federal rules).  Title 22, Division 4.5 - 

Environmental Health Standards for the Management of Hazardous Waste has multiple 

requirements for hazardous waste characterization, handling, transport, and disposal, such as 

requirements to use approved disposal and treatment facilities, to use certified hazardous waste 

transporters, and to have manifests for tracking the hazardous materials.  If discovered, 

contaminated excavated soil would be properly characterized to determine an appropriate offsite 

processing method(s).  These methods may include recycling of the soil if it is considered a non-

hazardous waste, off-site treatment to reduce the contaminant concentrations to non-hazardous 

levels so that the treated soil could be used as landfill cover, or disposal as a hazardous waste at a 

permitted hazardous waste facility. 

 

In addition, there are other regulatory requirements that address the discovery and remediation of 

contaminated sites, including the discovery of such sites during construction activities.  Further, 

health and safety plans, worker training, and various other activities which serve to protect 

workers from exposure to contamination are also required.  The following federal and state 

regulatory requirements are specific to worker protection and contaminated soil discovery: 

 

 Hazardous Waste Operations and Emergency Response Standard (HAZWOPER, Fed-

OSHA, 29 CFR 1910.120 and Cal-OSHA HAZWOPER, 8 CCR 5192) including the 

requirements for health and safety plans, worker training, evaluation of the potential for 

chemical exposure, and physical hazards at the site. 

 

 Resource Conservation and Recovery Act and Associated Hazardous and Solid Waste 

Amendments (40 CFR 260) are the federal laws and regulations that govern the 

generation, transportation, treatment, and disposal of hazardous waste. 
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 Hazardous Waste Control Law (California Health and Safety Code, Chapter 6.5) governs 

the generation, transportation, treatment, and disposal of hazardous waste. 

 

 Cal-OSHA Construction Worker Safety Orders in Title 8 CCR including Permissible 

Exposure Levels (8 CCR 5155), injury and illness prevention plans, and workplace 

safety. 

 

Hazardous wastes from the existing affected facilities are required to be managed in accordance 

with applicable federal, state, and local rules and regulations.  Thus, while the types of additional 

waste that may be generated from implementing the proposed project could potentially change 

from the existing setting, the affected facilities would still be required to comply with all of the 

aforementioned regulations.  For example, if the use of a new or increased use of an existing 

catalyst is needed to operate the installed or modified air pollution control equipment, for those 

affected facilities which already use catalyst for other operational activities on-site, the additional 

collected spent catalyst will continue to be handled in the same manner as currently handled such 

that it will be disposed and/or recycled at approved facilities.  Further, if any of other affected 

facilities are new to handling catalyst waste, the same disposal/recycling procedures are expected 

to be followed. 

 

For any affected RECLAIM facility that is designated pursuant to Government Code §65962.5 as 

a large quantity generator of hazardous waste, complying with the proposed project will not alter 

in any way how each facility would manage their hazardous wastes and each affected facility 

would be expected to continue to be managed in accordance with all applicable federal, state, 

and local rules and regulations.  Similarly, for any affected RECLAIM facility that is not 

designated pursuant to Government Code §65962.5 as a large quantity generator, implementing 

the proposed project would not change a facility‟s status regarding hazardous waste generation.  

Thus, implementing the proposed project would not be expected to interfere with site cleanup 

activities or create additional site contamination.  Thus, for the aforementioned reasons, less than 

significant hazards impacts from the soil disturbing activities as well as the disposal and/or 

recycling of hazardous materials are expected from implementing the proposed project.  

Accordingly, this impact issue will not be further analyzed in the Draft PEA.  Further, since no 

significant impacts were identified for this issue, no mitigation measures are necessary or 

required. 

 

VIII. e) No Impact.  Federal Aviation Administration, 14 CFR Part 77 – Safe, Efficient Use and 

Preservation of the Navigable Airspace
9
, provides information regarding the types of projects 

that may affect navigable airspace.  Projects may adversely affect navigable airspace if they 

involve construction or alteration of structures greater than 200 feet above ground level within a 

specified distance from the nearest runway or objects within 20,000 feet of an airport or seaplane 

base with at least one runway more than 3,200 feet in length and the object would exceed a slope 

of 100:1 horizontally (100 feet horizontally for each one foot vertically from the nearest point of 

the runway).   

                                                 
9 Department of Transportation.  Federal Aviation Administration, 14 CFR Part 77 [Docket No. FAA–2006–25002; 

Amendment No. 77–13] RIN 2120–AH31.  Safe, Efficient Use and Preservation of the Navigable Airspace.  42296 Federal 

Register / Vol. 75, No. 139 / Wednesday, July 21, 2010 / Rules and Regulations.  http://www.gpo.gov/fdsys/pkg/FR-2010-07-

21/pdf/2010-17767.pdf. 

http://www.gpo.gov/fdsys/pkg/FR-2010-07-21/pdf/2010-17767.pdf
http://www.gpo.gov/fdsys/pkg/FR-2010-07-21/pdf/2010-17767.pdf
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Construction activities from implementing the proposed project are expected to occur within the 

existing confines of the affected facilities.  However, some of these facilities may be located 

within two miles of an airport (either public or private) and are located within an airport land use 

plan.  Nonetheless, the installation of the NOx control devices is expected to be constructed 

according to the all appropriate building, land use and fire codes and operated at a low enough 

height relative to existing flight patterns so that the structure would not interfere with plane flight 

paths consistent with Federal Aviation Regulation, Part 77.  Such codes are designed to protect 

the public from hazards associated with normal operation.  Therefore, the proposed project is not 

expected to result in a safety hazard for people residing or working in the area of the affected 

facilities even if construction would occur within the vicinity of an airport.  Accordingly, this 

impact issue will not be further analyzed in the Draft PEA.  Further, since no significant impacts 

were identified for this issue, no mitigation measures are necessary or required. 

 

VIII. f) No Impact.  Health and Safety Code §25506 specifically requires all businesses 

handling hazardous materials to submit a business emergency response plan to assist local 

administering agencies in the emergency release or threatened release of a hazardous material.  

Business emergency response plans generally require the following: 

 

 Identification of individuals who are responsible for various actions, including 

reporting, assisting emergency response personnel and establishing an emergency 

response team;  

 Procedures to notify the administering agency, the appropriate local emergency 

rescue personnel, and the California Office of Emergency Services;  

 Procedures to mitigate a release or threatened release to minimize any potential harm 

or damage to persons, property or the environment;  

 Procedures to notify the necessary persons who can respond to an emergency within 

the facility;  

 Details of evacuation plans and procedures;  

 Descriptions of the emergency equipment available in the facility;  

 Identification of local emergency medical assistance; and 

 Training (initial and refresher) programs for employees in:  

1. The safe handling of hazardous materials used by the business; 

2. Methods of working with the local public emergency response agencies; 

3. The use of emergency response resources under control of the handler; 

4. Other procedures and resources that will increase public safety and prevent or 

mitigate a release of hazardous materials. 

 

In general, every county or city and all facilities using a minimum amount of hazardous materials 

are required to formulate detailed contingency plans to eliminate, or at least minimize, the 

possibility and effect of fires, explosion, or spills.  In conjunction with the California Office of 

Emergency Services, local jurisdictions have enacted ordinances that set standards for area and 

business emergency response plans.  These requirements include immediate notification, 

mitigation of an actual or threatened release of a hazardous material, and evacuation of the 

emergency area.  Emergency response plans are typically prepared in coordination with the local 

city or county emergency plans to ensure the safety of not only the public (surrounding local 

communities), but the facility employees as well.   



Initial Study - Chapter 2 

 

PAReg XX 2-29 December 2014 

 

The existing industrial facilities affected by the proposed project already have their own 

emergency response plans in place.  The proposed project would not impair implementation of, 

or physically interfere with any adopted emergency response plan or emergency evacuation plan.  

However, depending on the physical changes that may be taken in order to reduce NOx 

emissions such as installing NOx control equipment, an affected facility‟s emergency response 

plan may need to be updated to accommodate any changes that may occur.  For example, if 

additional storage of hazardous materials (e.g., ammonia) is needed in order to operate a new 

SCR unit at an affected facility, then such modifications may require a revision to an affected 

facility‟s emergency response plan.  However, these modifications would not be expected to 

interfere with the existing emergency response procedures in place.  

 

Thus, the proposed project is not expected to impair implementation of or physically interfere 

with an adopted emergency response plan or emergency evacuation plan, but may require 

changes or updates.  Accordingly, this impact issue will not be further analyzed in the Draft 

PEA.  Further, since no significant impacts were identified for this issue, no mitigation measures 

are necessary or required. 

 

VIII. g) No Impact.  Flammable materials such as natural gas, diesel and gasoline are currently 

used at several of the affected facilities and additional fuels may be used during either 

construction or operation of the proposed project.  While the hazards associated with these fuels 

could result in a torch fire in the event that a release occurred and caught fire, a torch fire would 

be expected to remain on-site because the affected RECLAIM facilities are located at existing, 

established industrial sites in urban areas where wildlands are not prevalent.  In addition, no 

substantial or native vegetation typically exists on or near the affected facilities (specifically 

because they could be a fire hazard), so the proposed project is not expected to expose people or 

structures to wild fires.  For these reasons, the proposed project is not expected to increase the 

existing risk of fire hazards in areas with flammable brush, grass, or trees, so there would be no 

public exposure to fire hazards and as such no risk of loss or injury associated with wildland fires 

would be expected.  Accordingly, this impact issue will not be further evaluated in the Draft 

PEA.  Further, since no significant impacts were identified for this issue, no mitigation measures 

are necessary or required. 

 

VIII. h)  Potentially Significant Impact.  The Uniform Fire Code and Uniform Building Code 

set standards intended to minimize risks from flammable or otherwise hazardous materials.  

Local jurisdictions are required to adopt the uniform codes or comparable regulations.  Local fire 

agencies require permits for the use or storage of hazardous materials and permit modifications 

for proposed increases in their use.  Permit conditions depend on the type and quantity of the 

hazardous materials used.  Permit conditions may include, but are not limited to, specifications 

for sprinkler systems, electrical systems, ventilation, and containment.  The fire departments 

make annual business inspections to ensure compliance with permit conditions and other 

appropriate regulations.  Further, businesses are required to report increases in the storage or use 

of flammable and otherwise hazardous materials to local fire departments.  Local fire 

departments ensure that adequate permit conditions are in place to protect against the potential 

risk of upset. 

 

For any affected facility that installs NOx control equipment as a result of implementing the 

proposed project, the increased transport, handling, or use of flammable or hazardous materials 
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could occur.  For example, for control equipment that utilizes ammonia (e.g., SCR or SNCR), 

explosion risks resulting from the industrial handling of aqueous ammonia solutions could 

increase.  As such, the potential for increased probability of explosion, fire, or other hazards will 

be addressed in the Draft PEA.  Impacts related to public exposure to toxic air contaminants will 

be addressed in the “Air Quality and Greenhouse Gas” section of the Draft PEA. 

 

Based upon these considerations, significant adverse impacts to hazards and hazardous materials 

may occur from implementing the proposed project and thus, impact issues VIII. a), b), c), and h) 

will be further analyzed in the Draft PEA. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

IX. HYDROLOGY AND WATER 

QUALITY.  Would the project: 
    

a) Violate any water quality standards, 

waste discharge requirements, exceed 

wastewater treatment requirements of 

the applicable Regional Water Quality 

Control Board, or otherwise 

substantially degrade water quality? 

    

b) Substantially deplete groundwater 

supplies or interfere substantially with 

groundwater recharge such that there 

would be a net deficit in aquifer 

volume or a lowering of the local 

groundwater table level (e.g. the 

production rate of pre-existing nearby 

wells would drop to a level which 

would not support existing land uses 

or planned uses for which permits 

have been granted)? 

    

c) Substantially alter the existing 

drainage pattern of the site or area, 

including through alteration of the 

course of a stream or river, or 

substantially increase the rate or 

amount of surface runoff in a manner 

that would result in substantial erosion 

or siltation on- or off-site or flooding 

on- or off-site? 

    
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

 

d) Create or contribute runoff water 

which would exceed the capacity of 

existing or planned storm water 

drainage systems or provide 

substantial additional sources of 

polluted runoff? Place housing or other structures within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map, which would impede or redirect flood flows? 

    

e) Place housing or other structures 

within a 100-year flood hazard area as 

mapped on a federal Flood Hazard 

Boundary or Flood Insurance Rate 

Map or other flood hazard delineation 

map, which would impede or redirect 

flood flows? 

    

f) Expose people or structures to a 

significant risk of loss, injury or death 

involving flooding, including flooding 

as a result of the failure of a levee or 

dam, or inundation by seiche, tsunami, 

or mudflow? 

    

g) Require or result in the construction of 

new water or wastewater treatment 

facilities or new storm water drainage 

facilities, or expansion of existing 

facilities, the construction of which 

could cause significant environmental 

effects? 

    

h) Have sufficient water supplies 

available to serve the project from 

existing entitlements and resources, or 

are new or expanded entitlements 

needed? 

    

i) Result in a determination by the 

wastewater treatment provider which 

serves or may serve the project that it 

has adequate capacity to serve the 

project‟s projected demand in addition 

to the provider‟s existing 

commitments? 

    
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Significance Criteria 

Potential impacts on water resources will be considered significant if any of the following 

criteria apply: 

Water Demand: 

- The existing water supply does not have the capacity to meet the increased demands of 

the project, or the project would use more than 262,820 gallons per day of potable water. 

- The project increases demand for total water by more than five million gallons per day. 

Water Quality: 

- The project will cause degradation or depletion of ground water resources substantially 

affecting current or future uses. 

- The project will cause the degradation of surface water substantially affecting current or 

future uses. 

- The project will result in a violation of National Pollutant Discharge Elimination System 

(NPDES) permit requirements. 

- The capacities of existing or proposed wastewater treatment facilities and the sanitary 

sewer system are not sufficient to meet the needs of the project. 

- The project results in substantial increases in the area of impervious surfaces, such that 

interference with groundwater recharge efforts occurs. 

- The project results in alterations to the course or flow of floodwaters. 

Discussion 

IX. a), g) & i)  Potentially Significant Impact.  In the event that the proposed project is 

implemented, operators of the affected RECLAIM facilities may install new or modify existing 

air pollution control equipment to reduce NOx emissions.  Operational activities associated with 

some types of NOx control equipment utilize water such that if there is an increase in the 

demand for water, a subsequent increase in the amount wastewater discharged at an affected 

facility may occur.  For example, water/steam injection and WGS technology both utilize water 

in their processes.  In addition, operators of the affected RECLAIM facilities could choose to 

install control equipment that utilize SCR or SNCR, which both utilize ammonia, a TAC and 

acutely hazardous material, that if spilled, an accidental ammonia release into the environment 

could cause adverse water quality impacts.  

 

Depending on the type of NOx controls employed, the impacts of the proposed project on each 

affected facility‟s wastewater discharge and the Industrial Wastewater Discharge Permit could be 

potentially significant.  Thus, implementing the proposed project may result in the potential for 

generating increased volumes of wastewater that could adversely affect water quality standards 

or waste discharge requirements resulting in the need for new or increased wastewater treatment 

capacity.  Accordingly, these topic areas will be evaluated further in the Draft PEA.  

 

IX. b) & h)  Potentially Significant Impact.  In the event that the proposed project is 

implemented, operators of the affected RECLAIM facilities may install new or modify existing 
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air pollution control equipment to reduce NOx emissions.  Construction activities associated with 

the proposed project may require site preparation/earthmoving activities such as grading and the 

limited use of water may be utilized as a dust suppressant.  In addition, operational activities 

associated with some types of NOx control equipment utilize water such that there may be an 

increase in the demand for water.  For example, water/steam injection and WGS technology both 

utilize water in their processes. 

 

In addition, each affected facility may not have sufficient water supplies available for 

implementing the proposed project since WGSs could be installed along with NOx control 

equipment at the affected facilities and WGSs heavily rely on water for their operation.  Thus, 

the need for new or expanded water supply entitlements may be necessary.  While it is not 

possible to predict water availability in the future, existing entitlements and resources in the 

district are currently at historically low drought levels.  Thus, the water demand that would result 

from implementing the proposed project may result in significant adverse water impacts. 

 

Thus, implementing the proposed project would require additional water, some of which could 

come from ground water supplies, require new water supply facilities, or require an expansion of 

existing water supply facilities.  Accordingly, these topic areas are potentially significant and as 

such, will be evaluated further in the Draft PEA.  

 

IX. c) & d)  Less Than Significant Impact.  Changes to each affected RECLAIM facility‟s 

storm water collection systems are expected to be less than significant since most of the changes 

that may be associated with the proposed project will occur within existing units (e.g., by 

installing NOx control equipment).  Further, typically most of the areas likely to be affected by 

the proposed project are currently paved and are expected to remain paved.  Any new units 

constructed will be curbed and the existing units will remain curbed to contain any runoff.  Any 

runoff occurring will continue to be handled by each affected facility‟s wastewater system and 

sent to an on-site wastewater treatment system prior to discharge.  The surface water runoff is 

expected to be handled with each affected facility‟s current wastewater treatment system.  Storm 

water runoff will be collected and discharged in accordance with each facility‟s discharge permit 

terms and conditions.  Storm Water Pollution Prevention Plans may need to be updated, as 

necessary, to reflect any operational modifications and included additional Best Management 

Practices, if required.  Thus, the proposed project would not be expected to substantially increase 

the rate or amount of surface runoff in a manner that would result in substantial erosion or 

siltation on- or off-site or flooding on- or off-site.  Further, any construction that may occur as a 

result of implementing the proposed project will occur at the existing affected facilities, and as 

such, would not involve modifications that would alter the course of a stream or river. 

 

Therefore, less than significant storm water quality impacts may result from the operation of the 

proposed project.  Accordingly, these impact issues will not be further evaluated in the Draft 

PEA.  Further, since no significant impacts were identified for these issues, no mitigation 

measures are necessary or required. 

 

IX. e)  No Impact.  Once implemented, the proposed project is not expected to require 

additional workers, except during construction activities.  Further, the proposed project is 

expected to involve construction activities located at the affected RECLAIM facilities and would 

not require the construction of any new housing so it would not place new housing in 100-year 

flood areas as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map or 
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other flood delineation map.  Since the proposed project would not require locating new facilities 

within a flood zone, it is not expected that implementation of the proposed project would expose 

people or property to any known water-related flood hazards.  

 

As a result, the proposed project would not be expected to create or substantially increase risks 

from flooding or expose people or structures to significant risk of loss, injury or death involving 

flooding.  Consequently, this topic will not be evaluated further in the Draft PEA.  Further, since 

no significant impacts were identified for this issue, no mitigation measures are necessary or 

required. 

 

IX. f)  No Impact.  The proposed project does not require construction in areas that could be 

affected by tsunamis.  Of the RECLAIM facilities affected by the proposed project, some are 

located near the Ports of Long Beach, Los Angeles, and San Pedro.  The port areas are protected 

from tsunamis by the construction of breakwaters.  Construction of breakwaters combined with 

the distance of each facility from the water is expected to minimize the potential impacts of a 

tsunami or seiche so that no significant impacts are expected.  The proposed project does not 

require construction of facilities in areas that are susceptible to mudflows (e.g., hillside or slope 

areas).  Existing affected facilities that are currently located on hillsides or slope areas may be 

susceptible to mudflow, but this would be considered part of the existing setting.  As a result, the 

proposed project is not expected to generate significant adverse mudflow impacts.  Finally, the 

proposed project will not affect in any way any potential flood hazards inundation by seiche, 

tsunami, or mud flow that may already exist at the affected RECLAIM facilities.  Accordingly, 

this impact issue will not be further evaluated in the Draft PEA.  Further, since no significant 

impacts were identified for this issue, no mitigation measures are necessary or required. 

 

Based upon these considerations, significant adverse impacts to hydrology and water quality may 

occur from implementing the proposed project and thus, impact issues IX. a), b), g), h), and i) 

will be further analyzed in the Draft PEA. 

 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

X. LAND USE AND PLANNING.  
Would the project: 

    

a) Physically divide an established 

community?  

    

b) Conflict with any applicable land use 

plan, policy, or regulation of an 

agency with jurisdiction over the 

project (including, but not limited to 

the general plan, specific plan, local 

coastal program or zoning ordinance) 

adopted for the purpose of avoiding or 

mitigating an environmental effect?  

    
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Significance Criteria 

Land use and planning impacts will be considered significant if the project conflicts with the 

land use and zoning designations established by local jurisdictions. 

Discussion 

X. a)  No Impact.  The proposed project does not require the construction of new facilities, but 

any physical effects that will result from the proposed project, will occur at existing RECLAIM 

facilities located in heavy industrial areas and would not be expected to go beyond existing 

boundaries.  Thus, implementing the proposed project will not result in physically dividing any 

established communities. 

 

X. b) No Impact.  There are no provisions in the proposed project that would affect land use 

plans, policies, or regulations.  Land use and other planning considerations are determined by 

local governments and no land use or planning requirements will be altered by the proposed 

project.  Further, the proposed project would be consistent with the typical industrial zoning of 

the affected facilities.  Typically, all proposed construction activities are expected to occur 

within the confines of the existing facilities.  The proposed project would not affect in any way 

habitat conservation or natural community conservation plans, agricultural resources or 

operations, and would not create divisions in any existing communities.  Further, no new 

development or alterations to existing land designations will occur as a result of the 

implementation of the proposed project.  Therefore, present or planned land uses in the region 

will not be affected as a result of implementing the proposed project. 

 

Based upon these considerations, significant land use planning impacts are not expected from the 

implementation of the proposed project, and thus, will not be further analyzed in the Draft PEA.  

Further, since no significant impacts were identified for any of these issues, no mitigation 

measures are necessary or required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XI. MINERAL RESOURCES.  Would 

the project: 
    

a) Result in the loss of availability of a 

known mineral resource that would be 

of value to the region and the residents 

of the state?  

    

b) Result in the loss of availability of a 

locally-important mineral resource 

recovery site delineated on a local 

general plan, specific plan or other 

land use plan?  

    
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Significance Criteria 

Project-related impacts on mineral resources will be considered significant if any of the 

following conditions are met: 

- The project would result in the loss of availability of a known mineral resource that 

would be of value to the region and the residents of the state. 

- The proposed project results in the loss of availability of a locally-important mineral 

resource recovery site delineated on a local general plan, specific plan or other land use 

plan. 

Discussion 

XI. a) & b) No Impact.  There are no provisions in the proposed project that would result in the 

loss of availability of a known mineral resource of value to the region and the residents of the 

state such as aggregate, coal, clay, shale, et cetera, or of a locally-important mineral resource 

recovery site delineated on a local general plan, specific plan or other land use plan.  

 

Based upon these considerations, significant mineral resource impacts are not expected from the 

implementation of the proposed project, and thus, will not be further analyzed in the Draft PEA.  

Since no significant mineral resource impacts were identified for any of these issues, no 

mitigation measures are necessary or required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XII. NOISE.  Would the project result in:     

a) Exposure of persons to or generation 

of permanent noise levels in excess of 

standards established in the local 

general plan or noise ordinance, or 

applicable standards of other agencies? 

    

b) Exposure of persons to or generation 

of excessive groundborne vibration or 

groundborne noise levels?  

    

c) A substantial temporary or periodic 

increase in ambient noise levels in the 

project vicinity above levels existing 

without the project? 

    
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

 

d) For a project located within an airport 

land use plan or, where such a plan has 

not been adopted, within two miles of 

a public use airport or private airstrip, 

would the project expose people 

residing or working in the project area 

to excessive noise levels? 

    

Significance Criteria 

Noise impact will be considered significant if: 

- Construction noise levels exceed the local noise ordinances or, if the noise threshold is 

currently exceeded, project noise sources increase ambient noise levels by more than 

three decibels (dBA) at the site boundary.  Construction noise levels will be considered 

significant if they exceed federal Occupational Safety and Health Administration 

(OSHA) noise standards for workers. 

- The proposed project operational noise levels exceed any of the local noise ordinances at 

the site boundary or, if the noise threshold is currently exceeded, project noise sources 

increase ambient noise levels by more than three dBA at the site boundary. 

Discussion 

XII. a), b), & c)  Less Than Significant Impact.  Modifications or changes associated with the 

implementation of the proposed project will take place at existing RECLAIM facilities that are 

located in heavy industrial settings.  The existing noise environment at each of the affected 

facilities is typically dominated by noise from existing equipment onsite, vehicular traffic around 

the facilities, and trucks entering and exiting facility premises.  Construction activities associated 

with implementing the proposed project may generate some noise associated with the use of 

construction equipment and construction-related traffic.  However, noise from the proposed 

project is not expected to produce noise in excess of current operations at each of the existing 

facilities.  If NOx control devices are installed or existing devices are modified, the operations 

phase of the proposed project may add new sources of noise to each affected facility.  However, 

control devices are not typically equipment that generate substantial amounts of noise.  

Nonetheless, for any noise that may be generated by the control devices, it is expected that each 

facility affected will comply with all existing noise control laws or ordinances.  Further, 

Occupational Safety and Health Administration (OSHA) and California-OSHA (Cal/OSHA) 

have established noise standards to protect worker health.  These potential noise increases are 

expected within the allowable noise levels established by the local noise ordinances for industrial 

areas, and thus are expected to be less than significant.  Therefore, less than significant noise 

impacts are expected to result from the operation of the proposed project will not be further 

evaluated in the Draft PEA.  Accordingly, these impact issues will not be further evaluated in the 

Draft PEA. 
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XII. d)  Less Than Significant Impact.  Though some of the facilities affected by the proposed 

project are located at sites within an airport land use plan, or within two miles of a public airport, 

the addition of new or modification of existing NOx control equipment would not expose people 

residing or working in the project area to the same degree of excessive noise levels associated 

with airplanes.  All noise producing equipment must comply with local noise ordinances and 

applicable OSHA or Cal/OSHA workplace noise reduction requirements.  Therefore, less than 

significant noise impacts are expected to occur at sites located within an airport land use plan, or 

within two miles of a public airport.  Accordingly, this impact issue will not be further evaluated 

in the Draft PEA. 

 

Based upon these considerations, significant noise impacts are not expected from the 

implementation of the proposed project and will not be further analyzed in the Draft PEA. 

Further, since no significant impacts were identified for any of these issues, no mitigation 

measures are necessary or required. 

 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XIII. POPULATION AND HOUSING.  
Would the project: 

    

a) Induce substantial growth in an area 

either directly (for example, by 

proposing new homes and businesses) 

or indirectly (e.g. through extension of 

roads or other infrastructure)?  

    

b) Displace substantial numbers of 

people or existing housing, 

necessitating the construction of 

replacement housing elsewhere?  

    

Significance Criteria 

Impacts of the proposed project on population and housing will be considered significant if the 

following criteria are exceeded: 

- The demand for temporary or permanent housing exceeds the existing supply. 

- The proposed project produces additional population, housing or employment inconsistent 

with adopted plans either in terms of overall amount or location. 

Discussion 

XIII. a)  No Impact.  The construction activities associated with the proposed project at each 

affected facility are not expected to involve the relocation of individuals, require new housing or 

commercial facilities, or change the distribution of the population.  The reason for this 

conclusion is that operators of affected facilities who need to perform any construction activities 
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to comply with the proposed project can draw from the large existing labor pool in the local 

southern California area.  Further, it is not expected that the installation of new or the 

modification of existing NOx control equipment will require new employees during operation of 

the equipment.  In the event that new employees are hired, it is expected that the number of new 

employees at any one facility would be small.  Human population within the jurisdiction of the 

SCAQMD is anticipated to grow regardless of implementing the proposed project.  As a result, 

the proposed project is not anticipated to generate any significant adverse effects, either direct or 

indirect, on population growth in the district or population distribution.  

XIII. b) & c)  No Impact.  Because the proposed project includes modifications and/or changes 

at existing facilities located in heavy industrial settings, the proposed project is not expected to 

result in the creation of any industry that would affect population growth, directly or indirectly 

induce the construction of single- or multiple-family units, or require the displacement of people 

or housing elsewhere in the district. 

Based upon these considerations, significant population and housing impacts are not expected 

from the implementation of the proposed project, and thus, will not be further evaluated in the 

Draft PEA.  Since no significant population and housing impacts were identified for any of these 

issues, no mitigation measures are necessary or required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XIV. PUBLIC SERVICES.  Would the 

proposal result in substantial adverse 

physical impacts associated with the 

provision of new or physically altered 

governmental facilities, need for new 

or physically altered government 

facilities, the construction of which 

could cause significant environmental 

impacts, in order to maintain 

acceptable service ratios, response 

times or other performance objectives 

for any of the following public 

services: 

    

 a) Fire protection?     

 b) Police protection?     

 c) Schools?     

 d) Other public facilities?     

Significance Criteria 

Impacts on public services will be considered significant if the project results in substantial 

adverse physical impacts associated with the provision of new or physically altered 
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governmental facilities, or the need for new or physically altered government facilities, the 

construction of which could cause significant environmental impacts, in order to maintain 

acceptable service ratios, response time or other performance objectives. 

Discussion 

XIV. a) & b) Less Than Significant Impact.  Implementation of the proposed project is 

expected to cause facility operators to install new or modify existing NOx control devices, all the 

while continuing current operations at existing affected facilities.  The proposed project may 

result in a greater demand for catalyst, scrubbing agents and other chemicals, which will need to 

be transported to the affected facilities to support the function of NOx control equipment and 

stored onsite prior to use.  As first responders to emergency situations, police and fire 

departments may assist local hazmat teams with containing hazardous materials, putting out 

fires, and controlling crowds to reduce public exposure to releases of hazardous materials.  In 

addition, emergency or rescue vehicles operated by local, state, and federal law enforcement 

agencies, police and sheriff departments, fire departments, hospitals, medical or paramedic 

facilities, that are used for responding to situations where potential threats to life or property 

exist, including, but not limited to fire, ambulance calls, or life-saving calls, may be needed in 

the event of an accidental release or other emergency.  While the specific nature or degree of 

such impacts is currently unknown, the affected facilities have existing emergency response 

plans so any changes to those plans would not be expected to dramatically alter how emergency 

personnel would respond to an accidental release or other emergency.  In addition, due the low 

probability and unpredictable nature of accidental releases, the proposed project is not expected 

to increase the need or demand for additional public services (e.g., fire and police departments 

and related emergency services, et cetera) above current levels.  Accordingly, these impact issues 

will not be further evaluated in the Draft PEA. 

 

XIV. c)  No Impact.  As noted in the previous “Population and Housing” discussion, the 

proposed project is not expected to induce population growth in any way because the local labor 

pool (e.g., workforce) is expected to be sufficient to accommodate any construction activities 

that may be necessary at affected facilities and operation of new or modified NOx control 

equipment is not expected to require additional employees.  Therefore, there will be no increase 

in local population and thus no impacts are expected to local schools or parks.  Accordingly, this 

impact issue will not be further evaluated in the Draft PEA. 

 

XIV. d)  No Impact.  The proposed project is expected to result in the use of new or modified 

add-on control equipment for NOx control.  Besides permitting the equipment or altering permit 

conditions by the SCAQMD, there is no need for other types of government services.  The 

proposed project would not result in the need for new or physically altered government facilities 

in order to maintain acceptable service ratios, response times, or other performance objectives.  

There will be no increase in population and, therefore, no need for physically altered government 

facilities.  Accordingly, this impact issue will not be further evaluated in the Draft PEA. 

 

Based upon these considerations, significant public services impacts are not expected from the 

implementation of the proposed project and will not be further evaluated in the Draft PEA.  

Since no significant public services impacts were identified for any of these issues, no mitigation 

measures are necessary or required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XV. RECREATION.     

a) Would the project increase the use of 

existing neighborhood and regional 

parks or other recreational facilities 

such that substantial physical 

deterioration of the facility would 

occur or be accelerated? 

    

b) Does the project include recreational 

facilities or require the construction or 

expansion of recreational facilities that 

might have an adverse physical effect 

on the environment or recreational 

services? 

    

Significance Criteria 

Impacts to recreation will be considered significant if: 

- The project results in an increased demand for neighborhood or regional parks or other 

recreational facilities. 

- The project adversely affects existing recreational opportunities. 

Discussion 

XV. a) & b) No Impact.  As discussed earlier under the topic of “Population and Housing,” 

there are no provisions in the proposed project that would affect or increase the demand for or 

use of existing neighborhood and regional parks or other recreational facilities or require the 

construction of new or the expansion of existing recreational facilities that might have an adverse 

physical effects on the environment because the proposed project will not directly or indirectly 

increase or redistribute population.  Based upon these considerations, including the conclusion of 

“no impact” for the topic of “Population and Housing,” significant recreation impacts are not 

expected from implementing the proposed project, and thus, this topic will not be further 

analyzed in the Draft PEA.  Since no significant recreation impacts were identified, no mitigation 

measures are necessary or required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XVI. SOLID AND HAZARDOUS 

WASTE.  Would the project: 
    

a) Be served by a landfill with sufficient 

permitted capacity to accommodate 

the project‟s solid waste disposal 

needs? 

    

b) Comply with federal, state, and local 

statutes and regulations related to solid 

and hazardous waste? 

    

Significance Criteria 

The proposed project impacts on solid and hazardous waste will be considered significant if the 

following occurs: 

- The generation and disposal of hazardous and non-hazardous waste exceeds the capacity 

of designated landfills. 

Discussion 

XVI. a)  Potentially Significant Impact.  Construction activities associated with installing new 

or modifying existing NOx control equipment such as demolition and site 

preparation/grading/excavating could generate solid waste as result of implementing the 

proposed project.  Demolition activities could generate demolition waste while site preparation, 

grading, and excavating could uncover contaminated soils since the facilities affected by the 

proposed project are located in existing heavy industrial areas.  Excavated soil, which may be 

contaminated, will need to be characterized, treated, and disposed of offsite in accordance with 

applicable regulations.  Where appropriate, the soil will be recycled if it is considered or 

classified as non-hazardous waste or it can be disposed of at a landfill that accepts non-hazardous 

waste.  Otherwise, the material will need to be disposed of at a hazardous waste facility.  

(Potential soil contamination is addressed in the Hazards and Hazardous Materials discussion in 

Section VIII. d.) 

 

Solid or hazardous wastes generated from construction-related activities would consist primarily 

of materials from the demolition and/or alteration of any existing structure to make room for the 

new equipment to be installed.  Construction-related waste would be disposed of at a Class II 

(industrial) or Class III (municipal) landfill.  In addition, the generation of solid or hazardous 

waste could occur if air pollution control equipment is installed that relies on activated carbon, 

filters, and catalysts to function. 

 

Solid waste impacts would be significant if the additional potential waste volume exceeded the 

existing capacity of landfills in the District.  The potential solid and hazardous waste impacts 

from implementing the proposed project will be analyzed in the Draft PEA. 
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XVI. b) No Impact.  Implementation of the proposed project is not expected to interfere with the 

affected RECLAIM facilities‟ abilities to comply with federal, state, or local statutes and 

regulations related to solid and hazardous waste handling or disposal.  Further, nothing in the 

proposed project would interfere with the compliance requirements for waste handling or 

disposal.  Thus, this specific topic will not be further evaluated in the Draft PEA.  Since no 

significant solid and hazardous waste impacts were identified for this topic, no mitigation 

measures are necessary or required. 

 

Based upon these considerations, significant adverse impacts to solid and hazardous waste may 

occur from implementing the proposed project and thus, impact issue XVI. a) will be further 

analyzed in the Draft PEA. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XVII. TRANSPORTATION AND 

TRAFFIC. 

  Would the project: 

    

a) Conflict with an applicable plan, 

ordinance or policy establishing 

measures of effectiveness for the 

performance of the circulation system, 

taking into account all modes of 

transportation including mass transit 

and non-motorized travel and relevant 

components of the circulation system, 

including but not limited to 

intersections, streets, highways and 

freeways, pedestrian and bicycle 

paths, and mass transit? 

    

b) Conflict with an applicable congestion 

management program, including but 

not limited to level of service 

standards and travel demand measures, 

or other standards established by the 

county congestion management 

agency for designated roads or 

highways? 

    

c) Result in a change in air traffic 

patterns, including either an increase 

in traffic levels or a change in location 

that results in substantial safety risks? 

    
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

 

d) Substantially increase hazards due to a 

design feature (e.g. sharp curves or 

dangerous intersections) or 

incompatible uses (e.g. farm 

equipment)? 

    

e) Result in inadequate emergency 

access? 

    

f) Conflict with adopted policies, plans, 

or programs regarding public transit, 

bicycle, or pedestrian facilities, or 

otherwise decrease the performance or 

safety of such facilities? 

    

Significance Criteria 

Impacts on transportation and traffic will be considered significant if any of the following criteria 

apply: 

- Peak period levels on major arterials are disrupted to a point where level of service (LOS) 

is reduced to D, E or F for more than one month. 

- An intersection‟s volume to capacity ratio increase by 0.02 (two percent) or more when the 

LOS is already D, E or F. 

- A major roadway is closed to all through traffic, and no alternate route is available. 

- The project conflicts with applicable policies, plans or programs establishing measures of 

effectiveness, thereby decreasing the performance or safety of any mode of 

transportation. 

- There is an increase in traffic that is substantial in relation to the existing traffic load and 

capacity of the street system. 

- The demand for parking facilities is substantially increased. 

- Water borne, rail car or air traffic is substantially altered. 

- Traffic hazards to motor vehicles, bicyclists or pedestrians are substantially increased. 

- The need for more than 350 employees 

- An increase in heavy-duty transport truck traffic to and/or from the facility by more than 

350 truck round trips per day 

- Increase customer traffic by more than 700 visits per day. 
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Discussion 

XVII. a) & b) Potentially Significant Impact.  Construction activities resulting from 

implementing the proposed project may generate a temporary increase in traffic in the areas of 

each affected facility associated with construction workers, construction equipment, and the 

delivery of construction materials.  Also, the proposed project may exceed, either individually or 

cumulatively, the current level of service of the areas surrounding the affected facilities.  The 

impacts of the traffic load and capacity of the street system during construction will be analyzed 

in the Draft PEA. 

 

The work force at each affected facility is not expected to significantly increase during 

operations of the proposed project operations because few, if any, new employees are expected 

to be needed to operate any new or modified NOx control equipment.  As a result, operation-

related traffic is expected to be limited more towards supply deliveries and waste haul trips, but 

less than significant.  Thus, the operational traffic impacts will not be evaluated further in the 

Draft PEA. 

 

XVII. c)  No Impact.  Though some of the facilities that will be affected by the proposed project 

are located within an airport land use plan or, where such a plan has not been adopted, within 

two miles of a public airport or public use airport, actions that would be taken to comply with the 

proposed project, such as installing new or modifying existing NOx control equipment, are not 

expected to significantly influence or affect air traffic patterns.  Further, the size and type of air 

pollution control devices that would be installed would not be expected to affect navigable air 

space.  Thus, the proposed project would not result in a change in air traffic patterns including an 

increase in air traffic levels or a change in location that results in substantial safety risks.  As 

such, this specific topic will not be further evaluated in the Draft PEA.  Since no significant 

transportation and traffic impacts were identified for this topic, no mitigation measures are 

necessary or required. 

 

XVII. d) & e) No Impact.  The siting of each affected facility is consistent with surrounding 

land uses and traffic/circulation in the surrounding areas of the affected facilities.  Thus, the 

proposed project is not expected to substantially increase traffic hazards or create incompatible 

uses at or adjacent to the affected facilities.  Aside from the temporary effects due to a slight 

increase in truck traffic for those facilities that will undergo construction activities during 

installation of air pollution control equipment, the proposed project is not expected to alter the 

existing long-term circulation patterns.  Further, the proposed project is not expected to require a 

modification to circulation, thus, no long-term impacts on the traffic circulation system are 

expected to occur.  The proposed project is not expected to involve the construction of any 

roadways, so there would be no increase in roadway design feature that could increase traffic 

hazards.  Emergency access at each affected facility is not expected to be impacted by the 

proposed project because each affected facility is expected to continue to maintain their existing 

emergency access gates.  Thus, these specific topics will not be further evaluated in the Draft 

PEA.  Since no significant transportation and traffic impacts were identified for this topic, no 

mitigation measures are necessary or required. 

 

XVII. f) No Impact.  Construction and operation activities resulting from implementing the 

proposed project are not expected to conflict with policies supporting alternative transportation 

since the proposed project does not involve or affect alternative transportation modes (e.g. 
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bicycles or buses) because the construction and operation activities related to the proposed 

project will occur solely in existing industrial areas.  Thus, this specific topic will not be further 

evaluated in the Draft PEA.  Since no significant transportation and traffic impacts were 

identified for this topic, no mitigation measures are necessary or required. 

 

Based upon these considerations, significant adverse impacts to transportation and traffic may 

occur from implementing the proposed project and thus, impact issues XVII. a) and b) will be 

further analyzed in the Draft PEA. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

With 

Mitigation 

Less Than 

Significant 

Impact 

No Impact 

XVIII.  MANDATORY FINDINGS OF 

             SIGNIFICANCE.  

    

a) Does the project have the potential to 

degrade the quality of the 

environment, substantially reduce the 

habitat of a fish or wildlife species, 

cause a fish or wildlife population to 

drop below self-sustaining levels, 

threaten to eliminate a plant or animal 

community, reduce the number or 

restrict the range of a rare or 

endangered plant or animal or 

eliminate important examples of the 

major periods of California history or 

prehistory? 

    

b) Does the project have impacts that are 

individually limited, but cumulatively 

considerable?  ("Cumulatively 

considerable" means that the 

incremental effects of a project are 

considerable when viewed in 

connection with the effects of past 

projects, the effects of other current 

projects, and the effects of probable 

future projects) 

    

c) Does the project have environmental 

effects that will cause substantial 

adverse effects on human beings, 

either directly or indirectly? 

    

 

  



Initial Study - Chapter 2 

 

PAReg XX 2-47 December 2014 

Discussion 

XVIII. a)  No Impact.  The proposed project is not expected to reduce or eliminate any plant or 

animal species or destroy prehistoric records of the past.  As indicated in the Biological 

Resources discussion in Section IV., each site affected by the proposed project is part of an 

existing facility, which has been previously graded, such that the proposed project is not 

expected to extend into environmentally sensitive areas.  In addition, overall air quality 

improvements that are expected to occur as a result of implementing the proposed project will 

also be expected to benefit plant and animal life. 

 

XVIII. b)  Potentially Significant Impact.  The Environmental Checklist indicates that the 

proposed project has potentially significant adverse impacts on the following topic areas:  

aesthetics; air quality and GHG emissions; energy; hydrology and water quality; hazards and 

hazardous materials; solid and hazardous waste; and, transportation and traffic.  The potential for 

cumulative impacts on these resources will be evaluated in the Draft PEA. 

 

XVIII. c) Potentially Significant Impact.  Even though the objective of the proposed project is 

to reduce NOx emissions from the top emitters in the RECLAIM program, the proposed project 

may result in secondary effects, emissions of regulated air pollutants, toxic air contaminants, 

GHGs and may also increase the hazards at some of the affected facilities.  The potential for 

these impacts to have adverse impacts on human beings, either directly or indirectly, will be 

evaluated in the Draft PEA. 

 

 



 

 

APPENDIX A 

PROPOSED AMENDED RULE 2002 – ALLOCATIONS FOR OXIDES 

OF NITROGEN (NOX) AND OXIDES OF SULFUR (SOX) 

The BARCT evaluation and the RTC shaving methodology are ongoing, so a RECLAIM 

industry’s required RTC shave may change due to the public review process.  The programmatic 

RTC shave could range from five to 14 tons per day.  To provide a worst case scenario of adverse 

environmental impacts, the adjustment factors and the Non-tradable/Non-usable NOx RTC 

adjustment factors in Proposed Amended Rule 2002 subparagraph (f)(1)(B) reflect an RTC shave 

at the higher end of the range to capture a conservative estimate of potential control technologies 

needed that could generate secondary environmental impacts.  As the staff proposal is being 

refined, if a lesser RTC shave is proposed, the adverse environmental impacts would be less and 

the Draft PEA and its alternatives will also be further defined. 
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PROPOSED AMENDED RULE 2002. ALLOCATIONS FOR OXIDES OF 

NITROGEN (NOx) AND OXIDES OF 

SULFUR (SOx) 

(a) Purpose 

The purpose of this rule is to establish the methodology for calculating facility 

Allocations and adjustments to RTC holdings for Oxides of Nitrogen (NOx) and 

Oxides of Sulfur (SOx). 

(b) RECLAIM Allocations 

 (1) RECLAIM Allocations will begin in 1994. 

 (2) An annual Allocation will be assigned to each facility for each 

compliance year starting from 1994. 

 (3) Allocations and RTC holdings for each year after 2011 are equal to the 

2011 Allocation and RTC holdings, as determined pursuant to 

subdivision (f) unless, as part of the AQMP process, and pursuant to Rule 

2015 (b)(1), (b)(3), (b)(4), or (c), the District Governing Board 

determines that additional reductions are necessary to meet air quality 

standards, taking into consideration the current and projected state of 

technology available and cost-effectiveness to achieve further emission 

reductions. 

 (4) The Facility Permit or relevant sections thereof shall be re-issued at the 

beginning of each compliance year to include allocations determined 

pursuant to subdivisions (c), (d), (e), and (f) and any RECLAIM Trading 

Credits (RTC) obtained pursuant to Rule 2007 - Trading Requirements 

for the next fifteen years thereafter and any other modifications approved 

or required by the Executive Officer. 

(c) Establishment of Starting Allocations 

 (1) The starting Allocation for RECLAIM NOx and SOx facilities initially 

permitted by the District prior to October 15, 1993, shall be determined 

by the Executive Officer utilizing the following methodology: 

Starting Allocation=Σ [A X B
1
]+ERCs+External Offsets 

where 
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A = the throughput for each NOx and SOx source or process unit 

in the facility for the maximum throughput year from 1989 to 

1992 inclusive; and 

B1 = the applicable starting emission factor for the subject source 

or process unit as specified in Table 1 or Table 2 

 (2) (A) Use of 1992 data is subject to verification and revision by the 

Executive Officer or designee to assure validity and accuracy. 

  (B) The maximum throughput year will be determined by the 

Executive Officer or designee from throughput data reported 

through annual emissions reports submitted pursuant to Rule 301 

- Permit Fees, or may be designated by the permit holder prior to 

issuance of the Facility Permit. 

  (C) To determine the applicable starting emission factor in Table 1 or 

Table 2, the Executive Officer or designee will categorize the 

equipment at each facility based on information relative to hours 

of operation, equipment size, heating capacity, and permit 

information submitted pursuant to Rule 201 - Permit to Construct, 

and other relevant parameters as determined by the Executive 

Officer or designee.  No information used for purposes of this 

subparagraph may be inconsistent with any information or 

statement previously submitted on behalf of the facility to the 

District, including but not limited to information and statements 

previously submitted pursuant to Rule 301 - Permit Fees, unless 

the facility can demonstrate, by clear and convincing 

documentation, that such information or statement was 

inaccurate. 

  (D) Throughput associated with each piece of equipment or NOx or 

SOx source will be multiplied by the starting emission factors 

specified in Table 1 or Table 2.  If a lower emission factor was 

utilized for a given piece of equipment or NOx or SOx source 

pursuant to Rule 301 - Permit Fees, than the factor in Table 1 or 

Table 2, the lower factor will be used for determining that portion 

of the Allocation. 

  (E) Fuel heating values may be used to convert throughput records 

into the appropriate units for determining Allocations based on 

the emission factors in Table 1 or Table 2.  If a different unit basis 

than set forth in Tables 1 and 2 is needed for emissions 
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calculations, the Executive Officer shall use a default heating 

value to determine source emissions, unless the Facility Permit 

holder can demonstrate with substantial evidence to the Executive 

Officer that a different value should be used to determine 

emissions from that source. 

 (3) All NOx and SOx ERCs generated at the facility and held by a 

RECLAIM Facility Permit holder shall be reissued as RTCs.  RECLAIM 

facilities will have these RTCs added to their starting Allocations.  RTCs 

generated from the conversion of ERCs shall have a zero rate of 

reduction for the year 1994 through the year 2000.  Such RTCs shall 

have a cumulative rate of reduction for the years 2001, 2002, and 2003, 

equal to the percentage inventory adjustment factor applied to 2003 

Allocations pursuant to paragraph (e)(1) of this rule and shall have a rate 

of reduction for compliance year 2004 and subsequent years determined 

pursuant to paragraph (f)(1) of this rule. 

 (4) Non-RECLAIM facilities may elect to have their ERCs converted to 

RTCs and listed on the RTC Listing maintained by the Executive Officer 

or designee pursuant to Rule 2007 - Trading Requirements, so long as the 

written request is filed before July 1, 1994.  Such RTCs will be assigned 

to the trading zone in which the generating facility is located.  RTCs 

generated from the conversion of ERCs shall have a zero rate of 

reduction for the year 1994 through the year 2000.  Such RTCs shall 

have a cumulative rate of reduction for the years, 2001, 2002, and 2003, 

equal to the percentage inventory adjustment factor applied to 2003 

Allocations pursuant to paragraph (e)(1) of this rule. 

 (5) External offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio, will be 

added to the starting Allocation pursuant to paragraph (c)(1) provided: 

  (A) The offsets were not received from either the Community Bank or 

the Priority Reserve. 

  (B) External offsets will only be added to the starting Allocation to 

the extent that the Facility Permit holder demonstrates that they 

have not already been included in the starting Allocation or as an 

ERC.  RTCs issued for external offsets shall not include any 

offsets in excess of a 1 to 1 ratio required under Regulation XIII - 

New Source Review. 

  (C) RTCs generated from the conversion of external offsets shall have 
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a zero rate of reduction for the year 1994 through the year 2000.  

These RTCs shall have a cumulative rate of reduction for the 

years 2001, 2002, and 2003, equal to the percentage inventory 

adjustment factor applied to 2003 Allocations pursuant to 

paragraph (e)(1) of this rule, and for compliance year 2004 and 

subsequent years allocations shall be determined pursuant to 

paragraph (f)(1) of this rule.  The rate of reduction for the year 

2001 through year 2003 shall not be applied to new facilities 

initially totally permitted on or after January 7, 2005. 

  (D) Existing facilities with units that have Permits to Construct issued 

pursuant to Regulation II - Permits, dated on or after January 1, 

1992, or existing facilities which have, between January 1, 1992 

and October 15, 1993, installed air pollution control equipment 

that was exempt from offset requirements pursuant to Rule 1304 

(a)(5), shall have their starting Allocations increased by the total 

external offsets provided, or the amount that would have been 

offset if the exemption had not applied. 

  (E) Existing facilities with units whose reported emissions are below 

capacity due to phased construction, and/or where the Permit to 

Operate issued pursuant to Regulation II - Permits, was issued 

after January 1, 1992, shall have their starting Allocations 

increased by the total external offsets provided. 

 (6) If a Facility Permit holder can demonstrate that its 1994 Allocation is less 

than the 1992 emissions reported pursuant to Rule 301 - Permit Fees, and 

that the facility was, in 1992, operating in compliance with all applicable 

District rules in effect as of December 31, 1993, the facility's starting 

Allocation will be equal to the 1992 reported emissions. 

 (7) For new facilities initially totally permitted on or after January 1, 1993 

but prior to October 15, 1993, the starting Allocation shall be equal to the 

external offsets provided by the facility to offset emission increases at the 

facility pursuant to Regulation XIII - New Source Review, not including 

any offsets in excess of a 1 to 1 ratio. 

 (8) The Allocation for new facilities initially totally permitted on and after 

October 15, 1993, shall be equal to the total RTCs provided by the 

facility to offset emission increases at the facility pursuant to Rule 2005- 

New Source Review for RECLAIM. 

 (9) The starting Allocation for existing facilities which enter the RECLAIM 
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program pursuant to Rule 2001 - Applicability, shall be determined by 

the methodology in paragraph (c)(1) of this rule.  The most recent two 

years reported emission fee data filed pursuant to Rule 301 - Permit Fees, 

may be used if 1989 through 1992 emission fee data is not available.  For 

facilities lacking reported emission fee data, the Allocation shall be equal 

to the external offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio.  The 

Allocation shall not include any emission offsets received from either the 

Community Bank or the Priority Reserve. 

 (10) A facility may not receive more than one set of Allocations. 

 (11) A facility that is no longer holding a valid District permit on January 1, 

1994 will not receive an Allocation, but may, if authorized by Regulation 

XIII, apply for ERCs. 

 (12) Clean Fuel Adjustment to Starting Allocation 

  Any refiner who is required to make modifications to comply with 

CARB Phase II reformulated gasoline production (California Code of 

Regulations, Title 13, Sections 2250, 2251.5, 2252, 2260, 2261, 2262, 

2262.2, 2262.3, 2262.4, 2262.5, 2262.6, 2262.7, 2263, 2264, 2266, 2267, 

2268, 2269, 2270, and 2271) or federal requirements (Federal Clean Air 

Act, Title II, Part A, Section 211; 42 U.S.C. Section 7545) may receive 

(an) increase(s) in his Allocations except to the extent that there is an 

increase in maximum rating of the new or modified equipment.  Each 

facility requesting an increase to Allocations shall submit an application 

for permit amendment specifying the necessary modifications and 

tentative schedule for completion.  The Facility Permit holder shall 

establish the amount of emission increases resulting from the 

reformulated gasoline modifications for each year in which the increase 

in Allocations is requested.  The increase to its Allocations will be issued 

contemporaneously with the modification according to a schedule 

approved by the Executive Officer or designee (i.e., 1994 through 1997 

depending on the refinery).  Each increase to the Allocations shall be 

equal to the increased emissions resulting from the modifications solely 

to comply with the state or federal reformulated gasoline requirements at 

the refinery or facility producing hydrogen for reformulated gasoline 

production, and shall be established according to present and future 

compliance limits in current District rules or permits.  Allocation 

increases for each refiner pursuant to this paragraph, shall not exceed 5 
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percent of the refiner's total starting Allocation, unless any refiner emits 

less than 0.0135 tons of NOx per thousand barrels of crude processed, in 

which case the Allocation increases for such refiner shall not exceed 20 

percent of that refiner's starting Allocation.  The emissions per amount of 

crude processed will be determined on the basis of information reported 

to the District pursuant to Rule 301 - Permit Fees, for the same calendar 

year as the facility's peak activity year for their NOx starting Allocation. 

(d) Establishment of Year 2000 Allocations 

 (1) (A) The year 2000 Allocations for RECLAIM NOx and SOx facilities 

will be determined by the Executive Officer or designee utilizing 

the following methodology: 
Year 2000 Allocation = Σ [A X B

2
]   +  RTCs created from 

ERCs  +  External Offsets, 

where 

A = the throughput for each NOx or SOx source or process 
unit in the facility for the maximum throughput year 
from 1987 to 1992, inclusive, as reported pursuant to 
Rule 301 - Permit Fees; and 

B2 = the applicable Tier I year Allocation emission factor 
for the subject source or process unit, as specified in 
Table 1 or Table 2. 

  (B) The maximum throughput year will be determined by the 

Executive Officer or designee from throughput data reported 

through annual emissions reports pursuant to Rule 301 - Permit 

Fees, or may be designated by the permit holder prior to issuance 

of the Facility Permit. 

  (C) To determine the applicable emission factor in Table 1 or Table 2, 

the Executive Officer or designee will categorize the equipment at 

each facility based on information on hours of operation, 

equipment size, heating capacity, and permit information 

submitted pursuant to Rule 201 - Permit to Construct, and other 

parameters as determined by the Executive Officer or designee.  

No information used for purposes of this subparagraph may be 

inconsistent with any information or statement previously 

submitted on behalf of the facility to the District including but not 

limited to information and statements previously submitted 

pursuant to Rule 301 - Permit Fees, unless the facility can 

demonstrate, by clear and convincing documentation, that such 



Proposed Amended Rule 2002 (Cont.) (Amended November 5, 2010) 

PAR2002 - 7 

information or statement was inaccurate. 

  (D) Throughput associated with each piece of equipment or NOx or 

SOx source will be multiplied by the Tier I emission factor 

specified in Table 1 or Table 2.  If a factor lower than the factor 

in Table 1 or Table 2 was utilized for a given piece of equipment 

or NOx or SOx source pursuant to Rule 301, the lower factor will 

be used for determining that portion of the Allocation. 

  (E) The fuel heating value may be considered in determining 

Allocations and will be set to 1.0 unless the Facility Permit holder 

demonstrates that it should receive a different value. 

  (F) The year 2000 Allocation is the sum of the resulting products for 

each piece of equipment or NOx or SOx source multiplied by any 

inventory adjustment pursuant to paragraph (d)(4) of this rule. 

 (2) For facilities existing prior to October 15, 1993 which enter RECLAIM 

after October 15, 1993, the year 2000 Allocation will be determined 

according to paragraph (d)(1).  The most recent two years reported 

emission fee data filed pursuant to Rule 301 - Permit Fees, may be used 

if 1989 through 1992 emission fee data is not available.  For facilities 

lacking reported emission fee data, the Allocation shall be equal to their 

external offsets provided pursuant to Regulation XIII - New Source 

Review, not including any offsets in excess of a 1 to 1 ratio. 

 (3) No facility shall have a year 2000 Allocation [calculated pursuant to 

subdivision (d)] greater than the starting Allocation [calculated pursuant 

to subdivision (c)]. 

 (4) If the sum of all RECLAIM facilities' year 2000 Allocations differs from 

the year 2000 projected inventory for these sources under the 1991 

AQMP, the Executive Officer or designee will establish a percentage 

inventory adjustment factor that will be applied to adjust each facility's 

year 2000 Allocation.  The inventory adjustment will not apply to RTCs 

generated from ERCs or external offsets. 

(e) Allocations for the Year 2003 

 (1) The 2003 Allocations will be determined by the Executive Officer or 

designee applying a percentage inventory adjustment to reduce each 

facility's unadjusted year 2000 Allocation so that the sum of all 

RECLAIM facilities' 2003 Allocations will equal the 1991 AQMP 

projected inventory for RECLAIM sources for the year 2003, corrected 
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based on actual facility data reviewed for purposes of issuing Facility 

Permits and to reflect the highest year of actual Basin-wide economic 

activity for RECLAIM sources considered as a whole during the years 

1987 through 1992. 

 (2) No facility shall have a 2003 Allocation (calculated pursuant this 

subdivision) greater than the year 2000 Allocation [calculated pursuant 

to subdivision (d)]. 

(f) Annual Allocations for NOx and SOx and Adjustments to RTC Holdings 

 (1) Allocations for the years between 1994 and 2000, for RECLAIM NOx 

and SOx facilities shall be determined by a straight line rate of reduction 

between the starting Allocation and the year 2000 Allocation.  For the 

years 2001 and 2002, the Allocations shall be determined by a straight 

line rate of reduction between the year 2000 and year 2003 Allocations.  

NOx Allocations for 2004, 2005, and 2006 and SOx Allocations for 

2004 through 2012 are equal to the facility‟s 2003 Allocation, as 

determined pursuant to subdivision (e).  NOx RTC Allocations and 

holdings subsequent to the year 2006 and SOx Allocations and holdings 

subsequent to the year 2012 shall be adjusted to the nearest pound as 

follows: 

  (A) The Executive Officer will adjust NOx RTC holdings, as of 

January 7, 2005 for compliance years 2007 and thereafter by 

multiplying the amount of RTC holdings by the following 

adjustment factors for the relevant compliance year, to obtain 

tradable/usable and non-tradable/non-usable holdings: 
 
 
 

Compliance 
Year 
2007 
2008 
2009 
2010 

2011 and after 
through 2015 

 

  
Tradable/Usable 

NOx RTC 
Adjustment 

Factor 
0.883 
0.856 
0.829 
0.802 
0.775 

 

 
 

Non-tradable/ 
Non-usable NOx RTC 

Adjustment Factor 
0 

0.027 
0.054 
0.081 
0.108 

 

   RTCs designated as non-tradable/non-usable pursuant to this 

subparagraph shall be held, but shall not be used or traded.  The 

adjustment factors in this subparagraph are subject to change 

pursuant to paragraph (i)(5). 
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  (B) The Executive Officer will adjust NOx RTC holdings, as of 

(Date of Amendment) for compliance years 2016 and thereafter 

by multiplying the amount of RTC holdings by the following 

adjustment factors for the relevant compliance year, to obtain 

tradable/usable and non-tradable/non-usable holdings: 
 
 
 

Compliance 
Year 
2016 
2017 
2018 
2019 
2020 
2021 

2022 and after 
 

  
Tradable/Usable 

NOx RTC 
Adjustment 

Factor 
0.925 
0.849 
0.774 
0.698 
0.623 
0.547 
0.512 

 

 
 

Non-tradable/ 
Non-usable NOx RTC 

Adjustment Factor 
0 

0.031 
0.063 
0.094 
0.126 
0.157 
0.189 

 

   RTCs designated as non-tradable/non-usable pursuant to this 

subparagraph shall be held, but shall not be used or traded.  The 

adjustment factors in this subparagraph are subject to change 

pursuant to paragraph (i)(5). 

  (BC) Commencing on January 1, 2008 with NOx RTC prices 

averaged from January 1, 2007 through December 31, 2007, the 

Executive Officer will calculate the 12-month rolling average 

RTC price for all trades for the current compliance year.  The 

Executive Officer will update the 12-month rolling average once 

per month.  The computation of the rolling average prices will 

not include RTC transactions reported at no price or RTC swap 

transactions.   

  (CD) Notwithstanding the requirements of non-tradable/non-usable 

credits specified in subparagraphs (f)(1)(A), iIn the event that 

the NOx RTC prices exceed $15,000 per ton based on the 12-

month rolling average calculated pursuant to subparagraph 

(f)(1)(BC), the Executive Officer will report to the Governing 

Board.  Notwithstanding the requirements of non-tradable/non-

usable credits specified in subparagraphs (f)(1)(B) and Iif the 

Governing Board finds that the 12-month rolling average RTC 

price exceeds $15,000 per ton, then the incremental NOx 

reductions as specified in subparagraph (f)(1)(DE) shall be  

converted to Tradable/Usable NOx RTCs upon Governing 
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Board concurrence.  The Executive Officer‟s report to the Board 

will be made at a public hearing at the earliest possible regularly 

scheduled Board Meeting, but no more than 60 days from 

Executive Officer determination. 

  (DE) The incremental NOx RTCs restored shall be the difference 

between the Non-tradable/Non-usable Adjustment Factors, as 

specified in subparagraph (f)(1)(A)(f)(1)(B), of the current 

compliance year and the most recent prior year the adjustment 

factor was implemented. 

  (EF) RTC conversion pursuant to subparagraph (f)(1)(CD) shall  only 

occur in the compliance year in which Cycle 1 facilities are 

operating. 

  (FG) Notwithstanding the adjustment factors required pursuant to 

subparagraph (f)(1)(A) (f)(1)(B), beginning with the following 

December and each year thereafter that the Governing Board 

finds the $15,000 per ton NOx RTC price is exceeded pursuant 

to subparagraph (f)(1)(CD), the Executive Officer will publish 

the applicable adjustment factors for the next compliance year 

beginning January 1.  The adjustment factors will be published 

at a public hearing during a regularly scheduled Board Meeting.  

The adjustment factors will be determined as follows: 

   (i) If the 12-month rolling average falls below $15,000 per 

ton for at least 6 consecutive months, then the emission 

adjustment factors for the following compliance year 

shall equal the next more stringent adjustment factors 

listed in subparagraph (f)(1)(A) (f)(1)(B) than the factors 

currently in effect; otherwise; 

   (ii) The next compliance year adjustment factors shall equal 

the compliance year adjustment factors currently in 

place. 

   The Executive Officer need no longer comply with the annual 

public hearing requirement once the adjustment factors for the 

202210 compliance year have been implemented for a 12-month 

period. 

  (GH) The NOx RTC adjustment factors for compliance years 200819 

through 201021 shall not be submitted for inclusion into the 

State Implementation Plan until the adjustments have been in 
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effect for one full compliance year.  The 202211 NOx RTC 

adjustment factors shall not be submitted for inclusion into the 

State Implementation Plan until 12-months after the adjustments 

have been in effect for one full compliance year. 

  (HI) NOx Allocations for facilities that enter RECLAIM after 

January 7, 2005 for compliance years 2007 and after shall be 

determined by applying the Tradable/Usable and Non-

tradable/Non-usable NOx RTC Adjustment Factors under 

subparagraph (f)(1)(A) to the facility‟s Compliance Year 2006 

Allocation and under subparagraph (f)(1)(B) to the facility‟s 

Compliance Year 2015 Allocation. 

  (IJ) SOx RTC Holdings as of November 5, 2010, for compliance 

years 2013 and after shall be adjusted to achieve an overall 

reduction in the following amounts: 

Compliance Year Minimum emission reductions 

(lbs.) 

2013 2,190,000 

2014 2,920,000  

2015 2,920,000  

2016 2,920,000  

2017 3,650,000  

2018 3,650,000  

2019 and after 4,161,000  
 

  (JK) The Executive Officer shall determine Tradable/usable SOx 

RTC Adjustment Factors for each compliance years after 2012 

as follows: 

Fcompliance year i   =   1 – [Xi / (Ai + Bi + Ci)] 

Where: 

Fcompliance year i =  Tradable/usable SOx RTC Adjustment 

Factor for compliance year i starting with 2013 

Ai = Total SOx RTCs for compliance year i held as of 

November 115, 2010, by all RTC holders, except those 

listed in Table 5 

Bi = Total SOx RTCs for compliance year i credited to any 

facilities listed in Table 5 between August 29, 2009 and 

(rule adoption date)November 5, 2010, and not includes in 

Ci 

Ci = Total SOx RTCs held as of (rule adoption date) by 

facilities listed in Table 5 for compliance year i in excess of 
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allocations as determined pursuant to subdivision (e). 

Xi = Amount to be reduced for compliance year i starting 

with 2013 as listed in subparagraph (f)(1)(IJ). 

  (KL) The Executive Officer shall determine Non-tradable/Non-usable 

SOx RTC Adjustment Factors for compliance years 2017 

through 2019 as follows: 

Ncompliance year j   =   Fcompliance year 2016 -  Fcompliance year j 

Where: 

Ncompliance year j =  Non-tradable/Non-usable SOx RTC 

Adjustment Factor for compliance year j  

Fcompliance year j =  Tradable/Usable SOx RTC Adjustment 

Factor for compliance year j as determined pursuant to 

subparagraph (f)(1)(JK) 

j = 2017 through 2019  

Fcompliance year 2016 =  Tradable/usable SOx RTC 

Adjustment Factor for compliance year 2016 as determined 

pursuant to subparagraph (f)(1)(JK) 

 

Non-tradable/Non-usable SOx RTC Adjustment Factors for 

compliance years 2013, 2014, 2020, and all years after 2020 

shall be 0.0. 

  (LM) The Executive Officer shall adjust the SOx RTC holdings as of 

November 5, 2010, for compliance years 2013 and after as 

follows: 

   (i) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/Non-usable 

SOx RTC Adjustment Factor (Ncompliance year j) for the 

corresponding compliance year as published under 

subparagraph (f)(1)(MN) to SOx RTC holdings held 

by any RTC holder except those listed in Table 5; 

   (ii) Apply no adjustment to SOx RTC holdings that are 

held as of August 29, 2009 by a facility listed in Table 

5, and that are less than or equal to the facility‟s 

allocations as determined pursuant to subdivision (e), 

and that were not credited between August 29, 2009 

and November 5, 2010; 
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   (iii) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/Non-usable 

SOx RTC Adjustment Factor (Ncompliance year j) for the 

corresponding compliance year as published under 

subparagraph (f)(1)(MN) to any SOx RTC holding as 

of (November 5, 2010), that is held by a facility that is 

listed in Table 5, and that is over the facility‟s 

allocations as determined pursuant to subdivision (e); 

and 

   (iv) Apply the Tradable/Usable SOx RTC Adjustment 

Factor (Fcompliance year i) and Non-tradable/non-usable 

SOx RTC Adjustment Factor (Ncompliance year j) for the 

corresponding compliance year as published under 

subparagraph (f)(1)(MN) to any SOx RTC holding 

that was acquired between August 29, 2009 and 

November 5, 2010, by a facility that is listed in Table 

5. 

   No SOx RTC holding shall be subject to the SOx RTC 

adjustments as published under subparagraph (f)(1)(MN) more 

than once. 

  (MN) The Executive Officer shall publish the SOx RTC Adjustment 

Factors determined according to subparagraphs (f)(1)(JK) and 

(f)(1)(KL) within 30 days after November 5, 2010. 

  (NO) Commencing on January 1, 2017 and ending on February 1, 

2020, the Executive Officer will calculate the 12-month rolling 

average SOx RTC price for all trades during the preceding 12 

months for the current compliance year.  The Executive Officer 

will update the 12-month rolling average once per month.  The 

computation of the rolling average prices will not include RTC 

transactions reported at no price or RTC swap transactions.   

  (OP) In the event that the SOx RTC prices exceed $50,000 per ton 

based on the 12-month rolling average calculated pursuant to 

subparagraph (f)(1)(NO), the Executive Officer will report to the 

Governing Board at a duly noticed public hearing to be held no 

more than 60 days from Executive Officer determination.  The 

Executive Officer will announce that determination on the 

SCAQMD website.  At the public hearing, the Governing Board 
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will decide whether or not to convert any portion of the Non-

tradable/Non-usable RTCs, as determined pursuant to 

subparagraphs (f)(1)(KL) and (f)(1)(LM), and how much to 

convert if any, to Tradable/Usable RTCs.  The portion of Non-

tradable/Non-usable RTCs available for conversion to 

Tradable/Usable RTCs shall not include any portion of Non-

tradable/Non-usable RTCs that are designated for previous 

compliance years and has not already been converted by the 

Governing Board, or that has been otherwise included in the 

State Implementation Plan pursuant to subparagraph (f)(1)(PQ).  

  (PQ) The Executive Officer will not submit the emission reductions 

obtained through subparagraph (f)(1)(IJ) for compliance years 

2017 through 2019 for inclusion into the State Implementation 

Plan until the adjustments for the RTC Holdings have been in 

effect for one full compliance year. 

  (QR) SOx Allocations for compliance years 2013 and after, for 

facilities that enter RECLAIM after November 5, 2010, and for 

basic equipment listed in Table 4 shall be determined according 

to the BARCT level listed in Table 4 or the permitted emission 

limits, whichever is lower. 

 (2) New facilities initially totally permitted, on and after October 15, 1993, 

but prior to January 7, 2005, and entering the RECLAIM program after 

January 7, 2005 shall not have a rate of reduction until 2001.  Reductions 

from 2001 to 2003, inclusive, shall be implemented pursuant to 

subdivision (e).  New facilities initially totally permitted on or after 

January 7, 2005 using external offsets shall have a rate of reduction for 

such offsets pursuant to subparagraph (c)(5)(C).  New facilities initially 

totally permitted on or after January 7, 2005 using RTCs shall have no 

rate of reduction for such RTCs, provided that RTCs obtained have been 

adjusted according to paragraph (f)(1), as applicable.  The Facility 

Permit for such facilities will require the Facility Permit holder to, at the 

commencement of each compliance year, hold RTCs equal to the amount 

of RTCs provided as offsets pursuant to Rule 2005. 

 (3) Increases to Allocations for permits issued for Clean Fuel adjustments 

pursuant to paragraph (c)(12), shall be added to each year's Allocation. 

(g) High Employment/Low Emissions (HILO) Facility 
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 The Executive Officer or designee will establish a HILO bank funded with the 

following maximum total annual emission Allocations: 

 (1) 91 tons per year of NOx 

 (2) 91 tons per year of Sox 

 (3) After January 1, 1997, new facilities may apply to the HILO bank in 

order to obtain non-tradable RTCs.  Requests will be processed on a 

first-come, first-served basis, pending qualification. 

 (4) When credits are available, annual Allocations will be granted for the 

year of application and all subsequent years. 

 (5) HILO facilities receiving such Allocations from the HILO bank must 

verify their HILO status on an annual basis through their APEP report. 

 (6) Failure to qualify will result in all subsequent years' credits being 

returned to the HILO bank. 

 (7) Facilities failing to qualify for the HILO bank Allocations may reapply 

at any time during the next or subsequent compliance year when credits 

are available. 

(h) Non-Tradable Allocation Credits 

 (1) Any existing RECLAIM facility with reported emissions pursuant to 

Rule 301 - Permit Fees, in either 1987, 1988, or 1993, greater than its 

starting Allocation, shall be assigned non-tradable credits for the first 

three years of the program which shall be determined according to the 

following methodology: 

Non-tradable credit for NOx and SOx: 

Year 1 = (Σ [A X B
1
]) - 1994 Allocation; 

Where:     

A = the throughput for each NOx or SOx source or 

process unit in the facility from the single 

maximum throughput year from 1987, 1988, or 

1993; and  

B
1
 = the applicable starting emission factor, as 

specified in Table 1 or Table 2. 

Year 2 = Year 1 non-tradable credits X  0.667 

Year 3 = Year 1 non-tradable credits X  0.333 

Year 4 and  

subsequent 

years 

= Zero non-tradable credit. 

 (2) The use of non-tradable credits shall be subject to the following 

requirements: 
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  (A) Non-tradable credits may only be used for an increase in 

throughput over that used to determine the facility's starting 

Allocation.  Non-tradable credits may not be used for emissions 

increases associated with equipment modifications, change in 

feedstock or raw materials, or any other changes except increases 

in throughput.  The Executive Officer or designee may impose 

Facility Permit conditions necessary to ensure compliance with 

this subparagraph. 

  (B) The use of activated non-tradable credits shall be subject to a non-

tradable RTC mitigation fee, as specified in Rule 301 subdivision 

(n). 

  (C) In order to utilize non-tradable credits, the Facility Permit holder 

shall submit a request to the Executive Officer or designee in 

writing, including a demonstration that the use of the non-tradable 

credits complies with all requirements of this paragraph, pay any 

fees required pursuant to Rule 301 - Fees, and have received 

written approval from the Executive Officer or designee for their 

use.  The Executive Officer or designee shall deny the request 

unless the Facility Permit holder demonstrates compliance with 

all requirements of this paragraph.  The Executive Officer or 

designee shall, in writing, approve or deny the request within 

three business days of submittal of a complete request and notify 

the Facility Permit holder of the decision.  If the request is denied, 

the Executive Officer or designee will refund the mitigation fee. 

  (D) In the event that a facility transfers any RTCs for the year in 

which non-tradable credits have been issued, the non-tradable 

credit Allocation shall be invalid, and is no longer available to the 

facility. 

(i) RTC Reduction Exemption 

 (1) A facility may file an application for Executive Officer approval to be 

exempted from all or a portion of the requirements pursuant to 

subparagraph (f)(1)(AB) with the exception of RTC holdings as of 

January 7, 2005 for compliance year 2007 (Date of Amendment) for 

compliance year 2016 and thereafter in excess of the initial allocation.  

For the purposes of this rule, initial allocation refers to the RTCs issued 

by the District to a facility upon entering the RECLAIM program.  The 
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application shall contain sufficient data to demonstrate to the satisfaction 

of the Executive Officer that the facility meets the following criteria: 

  (A) the facility has been in the program since the start of RECLAIM, 

or existed prior to 1994, but subsequently entered RECLAIM 

pursuant to Rule 2001 because facility emissions exceeded 4 tons 

per year; 

  (B) at least 99 percent of the facility‟s emissions reported for the most 

recent completed cCompliance yYear 2013 prior to the date of 

filing an application is from equipment not listed in Table 3 or 

Table 6 and the achieved emission rates for each and every piece 

of equipment at the facility is less than or equal to the 2000 (Tier 

I) Ending Emission Factor listed in Table 1 or the emission factor 

listed in Table 3, whichever is lower, for the corresponding 

equipment type; 

  (C) RTCs that were part of the total initial allocation for the facility 

have never been transferred or sold by the facility for Compliance 

Yearyear 201607 or later compliance years; and 

  (D) the cumulative NOx compliance costs incurred by the facility up 

to the submittal date of the application as specified in paragraph 

(i)(3) to comply with the RECLAIM Allocation as required under 

Rule 2004(b) and (d)(1) exceed the compliance costs that 

otherwise would have occurred to meet and maintain emission 

limits specified in Table 1 or 3, whichever is lower, for each and 

every piece of equipment at the facility.  The compliance costs 

shall be based on the following parameters: 

   (i) cost of controlling emissions using the parameters and 

procedures for determining total direct and indirect 

capital investment and total annual costs as specified in 

the most recent edition of the Control Cost Manual 

published by the U.S. EPA Office of Air Quality and 

Planning Standards, excluding control costs for any 

equipment listed in Table 3 or Table 6, if any; 
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   (ii) realized and anticipated revenues and expenditures of the 

Facility Permit holder resulting from buying and selling 

any RTCs that are or were held by the facility where the 

contract of sale or purchase was executed prior to the 

date of application for exemption pursuant to paragraph 

(i)(1); 

   (iii) costs associated with compliance with the New Source 

Review provisions of Rule 2005, Rule 2012(c), or other 

applicable state or federal requirements shall not be 

included; 

   (iv) costs that result only in improving process efficiency or 

product quality, costs of projects that were initiated 

before the date the facility was subject to RECLAIM 

requirements, or legal costs or any other costs that do not 

directly reduce NOx emissions shall not be included; and 

   (v) any cost savings that resulted in implementing any NOx 

emissions strategy, such as fuel savings, increased 

production or sale; or 

 (2) A facility may file an application for Executive Officer approval to be 

exempted from all or a portion of the requirements pursuant to 

subparagraph (f)(1)(AB) for the initial allocations portion of a facility‟s 

RTC holdings provided that the facility meets all of the following: 

  (A) The facility‟s starting and year 2000 Allocations were calculated 

using the same emission factors that are equal to or lower than the 

2000 (Tier 1) emission factors listed in Table 1; 

  (B) Emission rate achieved for each source at the facility is less than 

or equal to the emission factors listed in Table 3 for the 

corresponding equipment type; and 

  (C) RTCs for 2007 2016 or later compliance years for the facility 

have never been transferred or sold. 

 (3) A facility shall submit the applications specified pursuant to paragraphs 

(i)(1) or (i)(2) no later than July 7, 2005 six months after adoption of rule 

amendment or between January 1 and March 31, 2006, pay the 

appropriate evaluation fee pursuant to Rule 306, and accept enforceable 

permit conditions to ensure compliance with the provisions of this 

subdivision, in order for the Executive Officer to approve the exemption.  

If approved, the facility‟s initial RTC allocation shall be designated as 
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non-tradable and additional RTCs purchased above the initial allocation 

shall be subject to the RTC adjustments specified in subparagraph 

(f)(1)(AB), as appropriate.  The Executive Officer shall deny an 

application that is not filed within the time periods specified in this 

paragraph, lacks any information specified under paragraph (i)(7), or fails 

to demonstrate that it meets the requirements in paragraphs (i)(1) or 

(i)(2). 

 (4) Upon approval the exemption shall: 

  (A) be limited to the adjustment factors specified in subparagraph 

(f)(1)(AB); 

  (B) begin the next compliance year following the exemption 

approval; and 

  (C) not apply to reductions resulting from future periodic BARCT 

review. 

 (5) RTC adjustments exempted pursuant to this subdivision shall be 

distributed proportionally among the remainder of the RTC holders and 

implemented two years from the compliance year of the applicable 

exemption and are subject to applicable paragraph (f)(1) provisions.  

Public notification of the distributed reductions shall occur at least one 

year prior to implementation. 

 (6) A Facility Permit holder has the right to appeal the denial of the 

exemption application to the Hearing Board in the same manner as a 

permit denial as specified in Health and Safety Code Section 42302. 

 (7) An application submitted to request an exemption from the RTCs 

reduction pursuant to paragraphs (i)(1) or (i)(2) shall include the 

following information.   

  (A) Detailed description of each project and itemized listing of how it 

relates to meeting the RECLAIM reduction requirements;  

  (B) Date of start and completion of each project listed in (A); 

  (C) Detailed calculations or emissions data demonstrating NOx 

emission reductions resulting from each project or combination of 

projects directly resulting in reductions.  The emission levels 

achieved shall be based on actual CEMS data or source tests 

results; 

  (D)  Itemized revenue and expenditures for each RTC trading activity 

since participation in the RECLAIM program;  
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  (E)  Itemized costs for each project and corresponding receipts or 

other equivalent documentation as approved by the Executive 

Officer for such expenditures; and 

  (F) Cost savings resulting from each project(s) (e.g. fuel savings, 

improved productivity, increased sales, etc.) and documentation 

of the values of such savings. 

 (8) A facility qualifying for exemption shall report as part of its Annual 

Permit Emission Program (APEP) report, submitted pursuant to Rule 

2004(b)(4), whether or not emissions from equipment listed in Tables 3 

and 6, if any, remain less than or equal to 1 percent of the total facility 

emissions on an annual basis for the duration of the exemption.  If the 

emissions exceed 1 percent, the facility shall be in violation of the rule 

for each and every day of the compliance year and the Executive Officer 

shall reduce the facility‟s initial allocation for the next compliance year 

to the emissions level specified for that year pursuant to subparagraph 

(f)(1)(AB). 

 (9) A facility applying for exemption shall have 1 percent of its initial 

allocations subject to the requirements pursuant to subparagraph 

(f)(1)(AB). 

 (10) Non-tradable RTC allocations designated pursuant to paragraph (i)(3) 

shall become tradable in the event the facility permanently ceases to 

operate.   
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Table 1 
 

RECLAIM NOx Emission Factors 

Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Afterburner (Direct Flame and 
Catalytic) 

Natural Gas mmcf 130.000 39.000 

Afterburner (Direct Flame and 
Catalytic) 

LPG, Propane, 
Butane 

1000 Gal RV 3.840 

Afterburner (Direct Flame and 
Catalytic) 

Diesel 1000 Gal RV 5.700 

Agr Chem-Nitric Acid Process-
Absrbr 
Tailgas/Nw 

tons pure acid 
produced 

RV 1.440 

Agricultural Chem - Ammonia Process tons produced RV 1.650 

Air Ground Turbines Air Ground 
Turbines 

(unknown 
process units) 

RV 1.860 

Ammonia Plant Neutralizer 
Fert, Ammon 
Nit 

tons produced RV 2.500 

Asphalt Heater, Concrete Natural Gas mmcf 130.000 65.000 

Asphalt Heater, Concrete Fuel Oil 1000 gals RV 9.500 

Asphalt Heater, Concrete LPG 1000 gals RV 6.400 

Boiler, Heater R1109 (Petr 
Refin) 

Natural Gas mmbtu 0.100 0.030 

Boiler, Heater R1109 (Petr 
Refin) 

Fuel Oil mmbtu 0.100 0.030 

Boiler, Heater R1146 (Petr 
Refin) 

Natural Gas mmbtu 0.045 0.045 

Boiler, Heater R1146 (Petr 
Refin) 

Fuel Oil mmbtu 0.045 0.045 

Boiler, Heater R1146 (Petr 
Refin) 

Refinery Gas mmbtu 0.045 0.045 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Natural Gas mmcf 49.180 47.570 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

LPG, Propane, 
Butane 

1000 gals 4.400 4.260 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Diesel Light 
Dist. (0.05% S) 

1000 gals 6.420 6.210 

Boilers, Heaters, Steam Gens 
Rule 1146 and 1146.1 

Refinery Gas mmcf 51.520 49.840 

Boilers, Heaters, Steam Gens Bituminous 
Coal 

tons burned RV 4.800 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Natural Gas mmcf 130.000 39.460 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Refinery Gas mmcf RV 41.340 

* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 
*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant to 

Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Boiler, Heater, Steam Gen 
(Rule 1146.1) 

LPG, Propane, 
Butane 

1000 gallons RV 3.530 

Boiler, Heater, Steam Gen 
(Rule 1146.1) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 5.150 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Natural Gas mmcf 47.750 47.750 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Refinery Gas mmcf 50.030 50.030 

Boiler, Heater, Steam Gen 
(Rule 1146) 

LPG, Propane, 
Butane 

1000 gallons 4.280 4.280 

Boiler, Heater, Steam Gen 
(Rule 1146) 

Diesel Light 
Dist (0.05%) 

1000 gallons 6.230 6.230 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Natural Gas mmcf RV 47.750 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Refinery Gas mmcf RV 50.030 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

LPG, Propane, 
Butane 

1000 gallons RV 4.280 

Boiler, Heater, Steam Gen 
(R1146, <90,000 Therms) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 6.230 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Natural Gas mmcf RV 39.460 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Refinery Gas mmcf RV 41.340 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

LPG, Propane, 
Butane 

1000 gallons RV 3.530 

Boiler, Heater, Steam Gen 
(R1146.1, <18,000 Therms) 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 5.150 

Boiler, Heater R1109 (Petr 
Refin) 

Refinery Gas mmbtu 0.100 0.030 

Boilers, Heaters, Steam 
Gens, (Petr Refin) 

Natural Gas mmcf 105.000 31.500 

Boilers, Heaters, Steam 
Gens, (Petr Refin) 

Refinery Gas mmcf 110.000 33.000 

Boilers, Heaters, Steam 
Gens, Unpermitted 

Natural Gas mmcf 130.000 32.500 

Boilers, Heaters, Steam 
Gens, Unpermitted 

LPG, Propane, 
Butane 

1000 gallons RV 3.200 

Boilers, Heaters, Steam 
Gens **** 

Natural Gas mmcf 38.460 38.460 

* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 

to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor * 

2000 (Tier I) 
Ending Ems 

Factor * 
Boilers, Heaters, Steam  
Gens **** 

Refinery Gas  mmbtu  0.035  0.035 

Boilers, Heaters, Steam  
Gens **** 

LPG, Propane, 
Butane 

1000 gallons 3.55 3.55 

Boilers, Heaters, Steam  
Gens **** 

Diesel Light 
Dist (0.05%), 
Fuel Oil No. 2 

mmbtu 0.03847 
 

0.03847 
 

Boilers, Heaters, Steam Gens, 
Unpermitted 

Diesel Light 
Dist (0.05%) 

1000 gallons RV 4.750 

Catalyst Manufacturing Catalyst Mfg tons of catalyst 
produced 

RV 1.660 

Catalyst Manufacturing Catalyst Mfg tons of catalyst 
produced 

RV 2.090 

Cement Kilns Natural Gas mmcf 130.000 19.500 

Cement Kilns Diesel Light 
Dist. (0.05% S) 

1000 gals RV 2.850 

Cement Kilns Kilns-Dry 
Process 

tons cement 
produced 

RV 0.750 

Cement Kilns Bituminous 
Coal 

tons burned RV 4.800 

Cement Kilns Tons Clinker tons clinker RV 2.73*** 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

Natural Gas mmcf 213.000 170.400 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

Diesel Light 
Distillate 
(.05%) 

1000 gallons RV 24.905 

Ceramic and Brick Kilns 
(Preheated Combustion Air) 

LPG 1000 gallons RV 16.778 

Ceramic Clay Mfg Drying  tons input to 
process 

RV 1.114 

CO Boiler Refinery Gas mmbtu  0.030 

Cogen, Industr Coke tons burned RV 3.682 

Electric Generation, 
Commercial Institutional Boiler 

Distillate Oil 1000 gallons 6.420 6.210 

Composite Internal 
Combustion 

Waste Fuel Oil 1000 gals burned RV 31.340 

Curing and Drying Ovens Natural Gas mmcf 130.000 32.500 
* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 
to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides Basic 
Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems Factor 

* 

2000 (Tier I) 
Ending Ems 

Factor * 

Curing and Drying Ovens LPG, 
Propane, 
Butane 

1000 gals RV 3.200 

Delacquering Furnace Natural Gas mmcf 182.2*** 182.2*** 

Fiberglass Textile-Type 
Fibr 

tons of material 
processed 

RV 1.860 

Fluid Catalytic Cracking Unit Fresh Feed 1000 BBLS fresh 
feed 

RV  RV*0.3 *** 

Fluid Catalytic Cracking Unit 
with Urea Injection 

Fresh Feed 1000 BBLS fresh 
feed 

RV (RV*0.3)  / (1-
control 

efficiency) *** 

Fugitive Emission Not Classified tons product RV 0.087 

Furnace Process Carbon Black tons produced RV 38.850 

Furnace Suppressor Furnace 
Suppressor 

unknown RV 0.800 

Glass Fiber Furnace Mineral 
Products 

tons product 
produced 

RV 4.000 

Glass Melting Furnace Flat Glass tons of glass pulled RV 4.000 

Glass Melting Furnace Tableware 
Glass 

tons of glass pulled RV 5.680 

Glass Melting Furnaces Container 
Glass 

tons of glass 
produced 

4.000 1.2*** 

ICEs****  All Fuels  Equivalent 
to permitted  
BACT limit 

Equivalent to 
permitted  
BACT limit 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Natural Gas mmcf 2192.450 217.360 

ICEs Permitted (Rule 
1110.2) 

Natural Gas mmcf RV 217.360 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

LPG, 
Propane, 
Butane 

1000 gals RV 19.460 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Gasoline 1000 gals RV 20.130 

ICEs, Permitted (Rule 
1110.1 and 1110.2) 

Diesel Oil 1000 gals RV 31.340 

ICEs, Exempted per Rule 
1110.2 

All Fuels  RV RV 

ICEs, Exempted per Rule 
1110.2 and subject to Rule 
1110.1 

All Fuels  RV RV 

ICEs, Unpermitted All Fuels  RV RV 

In Process Fuel Coke tons burned RV 24.593 

Incinerators Natural Gas mmcf 130.000 104.000 

Industrial Propane 1000 gallons RV 20.890 

Industrial Gasoline 1000 gallons RV 21.620 
* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations 

pursuant to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation.   
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput"
Units 

Starting 
Ems 

Factor* 

2000 (Tier I) 
Ending Ems 

Factor * 
Industrial Dist.Oil/Diesel 1000 gallons RV 33.650 

Inorganic Chemicals, 
H2SO4 Chamber 

General tons pure acid 
produced 

RV 0.266 

Inorganic Chemicals, 
H2SO4 Contact 

Absrbr 98.0% 
Conv 

tons 100% 
H2S04 

RV 0.376 

Iron/Steel Foundry Steel Foundry, 
Elec Arc Furn 

tons metal 
processed 

RV 0.045 

Metal Heat Treating 
Furnace 

Natural Gas mmcf 130.000 104.000 

Metal Heat Treating 
Furnace 

Diesel Light 
Distillate (.05%) 

1000 gallons RV 15.200 

Metal Heat Treating 
Furnace 

LPG 1000 gallons RV 10.240 

Metal Forging Furnace 
(Preheated Combustion Air) 

Natural Gas mmcf 213.000 170.400 

Metal Forging Furnace 
(Preheated Combustion Air) 

Diesel Light 
Distillate (.05%) 

1000 gallons RV 24.905 

Metal Forging Furnace 
(Preheated Combustion Air) 

LPG 1000 gallons RV 16.778 

Metal Melting Furnaces Natural Gas mmcf 130.000 65.000 

Metal Melting Furnaces LPG, Propane, 
Butane 

1000 gals RV 6.400 

Miscellaneous  bbls-processed RV 1.240 

Natural Gas Production Not Classified mmcf gas RV 6.320 

Nonmetallic Mineral Sand/Gravel tons product RV 0.030 

NSPS Refinery Gas mmbtu RV 0.030 

Other BACT Heater (24F-1) Natural Gas mmcf RV RV 

Other Heater (24F-1)  Pressure Swing 
Absorber Gas 

mmcf RV RV 

Ovens, Kilns, Calciners, 
Dryers, Furnaces** 

Natural Gas mmcf 130.000 65.000 

Ovens, Kilns, Calciners, 
Dryers, Furnaces** 

Diesel Light Dist. 
(0.05% S) 

1000 gals RV 9.500 

Paint Mfg, Solvent Loss Mixing/Blending tons solvent RV 45.600 

Petroleum Refining Asphalt Blowing                tons of asphalt 
produced 

RV 45.600 

Petroleum Refining, 
Calciner 

Petroleum Coke Calcined Coke RV 0.971*** 

Plastics Prodn Polyester Resins               tons product RV 106.500 

Pot Furnace Lead Battery lbs Niter 0.077*** 0.062*** 

Process Specific ID# 012183 (unknown 
process units) 

RV 240.000 

Process Specific SCC 30500311 tons produced RV 0.140 
* RV = Reported Value 
** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 

**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations pursuant 
to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation. 
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Nitrogen Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Ems 

Factor* 

2000 (Tier I) 
Ending Ems 

Factor * 
Process Specific ID 14944 (unknown process 

units) 
RV 0.512 

SCC 39090003   RV 170.400 

Sec. Aluminum Sweating Furnace tons produced RV 0.300 

Sec. Aluminum Smelting Furnace tons metal 
produced 

RV 0.323 

Sec. Aluminum Annealing Furnace mmcf 130.000 65.000 

Sec. Aluminum Boring Dryer tons produced RV 0.057 

Sec. Lead Smelting Furnace tons metal charged RV 0.110 

Sec. Lead Smelting Furnace tons metal charged RV 0.060 

Sodium Silicate Furnace Water Glass Tons Glass Pulled RV 6.400 

Steel Hot Plate Furnace Natural Gas mmcf 213.000 106.500 

Steel Hot Plate Furnace Diesel Light Distillate 
(.05%) 

1000 gallons 31.131 10.486 

Steel Hot Plate Furnace LPG, Propane, 
Butane 

1000 gallons 20.970 10.486 

Surface Coal Mine Haul Road                      tons coal RV 62.140 

Tail Gas Unit  hours of operation RV RV 

Turbines Butane 1000 Gallons RV 5.700 

Turbines Diesel Oil 1000 gals RV 8.814 

Turbines Refinery Gas mmcf RV 62.275 

Turbines Natural Gas mmcf RV 61.450 

Turbines (micro-) Natural Gas mmcf 54.4 54.4 

Turbines - Peaking Unit Natural Gas mmcf RV RV 

Turbines - Peaking Unit Dist. Oil/Diesel 1000 gallons RV RV 

Utility Boiler Digester/Landfill  
Gas 

mmcf 52.350 10.080 

Turbine Natural Gas mmcf RV 61.450 

Turbine Fuel Oil 1000 gallons RV 8.810 

Turbine Dist.Oil/Diesel 1000 gallons RV 3.000 

Utility Boiler Burbank Natural Gas mmcf 148.670 17.200 

Utility Boiler Burbank Residual Oil 1000 gallons 20.170 2.330 

Utility Boiler, Glendale Natural Gas mmcf 140.430 16.000 

Utility Boiler, Glendale Residual Oil 1000 gallons 20.160 2.290 

Utility Boiler, LADWP Natural Gas mmcf 86.560 15.830 

Utility Boiler, LADWP Residual Oil 1000 gallons 12.370 2.260 

Utility Boiler, LADWP Digester Gas mmcf 52.350 10.080 

Utility Boiler, LADWP Landfill Gas mmcf 37.760 6.910 

Utility Boiler, Pasadena Natural Gas mmcf 195.640 18.500 

Utility Boiler, Pasadena Residual Oil 1000 gallons 28.290 2.670 

Utility Boiler, SCE Natural Gas mmcf 74.860 15.600 

Utility Boiler, SCE Residual Oil 1000 gallons 10.750 2.240 
* RV = Reported Value 

** Does not include ceramic, clay, cement or brick kilns or metal melting, heat treating or glass melting furnaces. 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
**** Newly installed or Modified after the year selected for maximum throughput for determining starting allocations 

pursuant to Rule 2002(c)(1), and meeting BACT limits in effect at the time of installation. 
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Table 2 
 

RECLAIM SOx Emission Factors 

Sulfur Oxides 
Basic Equipment 

 
Fuel 

"Throughput" 
Units 

Starting 
Emission 
Factor * 

Ending 
Emission 
Factor * 

Air Blown Asphalt  hours of 
operation 

RV RV 

Asphalt Concrete Cold Ag Handling tons produced RV 0.032 

Calciner Petroleum Coke Calcined Coke RV 0.000 

Catalyst Regeneration  hours of 
operation 

RV RV 

Cement Kiln Distillate Oil 1000 gallons RV RV 

Cement Mfg Kilns, Dry Process tons produced RV RV 

Claus Unit  pounds RV RV 

Cogen Coke pounds per ton RV RV 

Non Fuel Use  hours of 
operation 

RV RV 

External Combustion 
Equipment / 
Incinerator 

Natural Gas  mmcf RV 0.830 

External Combustion 
Equip/Incinerator 

LPG, Propane, 
Butane 

1000 gallons RV 4.600 

External Combustion 
Equip/Incinerator 

Diesel Light Dist. 
(0.05% S) 

1000 gallons 7.00 5.600 

External Combustion 
Equip/Incinerator 

Residual Oil 1000 gallons 8.00 6.400 

External Combustion 
Equip/Incinerator 

Refinery Gas mmcf RV 6.760 

Fiberglass Recuperative Furn, 
Textile-Type Fiber 

tons produced RV 2.145 

Fluid Catalytic 
Cracking Units 

 1000 bbls refinery 
feed 

RV 13.700 

Glass Mfg, 
Forming/Fin  

Container Glass  RV RV 

Grain Milling Flour Mill tons Grain 
Processed 

RV RV 

ICEs Natural Gas  mmcf RV 0.600 

ICEs LPG, Propane, 
Butane 

1000 gallons RV 0.350 

ICEs Gasoline 1000 gallons RV 4.240 

ICEs Diesel Oil 1000 gallons 6.24 4.990 

Industrial Cogeneration, 
Bituminous Coal 

tons produced RV RV 

Industrial (scc 
10200804) 

Cogeneration, Coke tons produced RV RV 

Inorganic Chemcals General, H2SO4 
Chamber 

tons produced RV RV 

Inorganic Chemcals Absrbr 98.0% Conv, 
H2SO4 Contact 

tons produced RV RV 

* RV = Reported Value 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities.   
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Sulfur Oxides 
Basic Equipment 

Fuel 
"Throughput" 

Units 

Starting 
Emission 
Factor * 

Ending 
Emission 
Factor * 

Inprocess Fuel Cement Kiln/Dryer, 
Bituminous Coal 

tons produced RV RV 

Iron/Steel Foundry Cupola, Gray Iron 
Foundry 

tons produced RV 0.720 

Melting Furnace, 
Container Glass 

 tons produced RV RV 

Mericher Alkyd Feed  hours of operation RV RV 

Miscellaneous Not Classified tons produced RV 0.080 

Miscellaneous Not Classified tons produced RV 0.399 

Natural Gas Production Not Classified mmcf RV 527.641 

Organic Chemical (scc 
30100601) 

 tons produced RV RV 

Petroleum Refining 
(scc30600602) 

Column Condenser  RV 1.557 

Petroleum Refining 
(scc30600603) 

Column Condenser  RV 1.176 

Refinery Process Heaters LPG fired 1000 gal RV 2.259 

Pot Furnace Lead Battery lbs Sulfur 0.133*** 0.106*** 

Sec. Lead Reverberatory, 
Smelting Furnace 

tons produced RV RV 

Sec. Lead Smelting Furnace, 
Fugitiv 

tons produced RV 0.648 

Sour Water Oxidizer  hours of operation RV RV 

Sulfur Loading  1000 bbls RV RV 

Sour Water Oxidizer  1000 bbls fresh 
feed 

RV RV 

Sour Water Coker  1000 bbls fresh 
feed 

RV RV 

Sodium Silicate Furnace  tons of glass 
pulled 

RV RV 

Sulfur Plant  hours of operation RV RV 

Tail gas unit  hours of operation RV RV 

Turbines Refinery Gas mmcf RV 6.760 

Turbines Natural Gas mmcf RV 0.600 

Turbines Diesel Oil 1000 gal 6.24 0.080 

Turbines Residual Oil 1000 gallons 8.00 0.090 

Utility Boilers Diesel Light Dist. 
(0.05% S) 

1000 gallons 7.00 0.080 

Utility Boilers Residual Oil 1000 gallons 8.00 0.090 

Other Heater ( 24F-1)  Pressure Swing 
Absorber Gas 

 mmcf RV RV 

* RV = Reported Value 

*** Applies retroactively to January 1, 1994 for Cycle 1 facilities and July 1, 1994 for Cycle 2 facilities. 
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Table 3 
 

RECLAIM NOx 2011 Ending Emission Factors 

Nitrogen Oxides 
Basic Equipment 

BARCT 
Emission Factor 

Asphalt Heater, Concrete 0.036 lb/mmbtu 
(30 ppm) 

Boiler, Heater R1109 (Petr Refin) >110 
mmbtu/hr 

0.006 lb/mmbtu 
(5 ppm) 

Boilers, Heaters, Steam Gens, (Petr 
Refin) >110 mmbtu/hr 

0.006 lb/mmbtu 
(5 ppm) 

Boiler, Heater, Steam Gen (Rule 
1146.1) 2-20 mmbtu/hr 

0.015 lb/mmbtu 
(12 ppm) 

Boiler, Heater, Steam Gen (Rule 1146) 
>20 mmbtu/hr 

0.010 lb/mmbtu 
(9 ppm) 

CO Boiler 85% Reduction 

Delacquering Furnace 0.036 lb/mmbtu 
(30 ppm) 

Fluid Catalytic Cracking Unit 85% Reduction 

Iron/Steel Foundry 0.055 lb/mmbtu 
(45 ppm) 

Metal Heat Treating Furnace 0.055 lb/mmbtu 
(45 ppm) 

Metal Forging Furnace (Preheated 
Combustion Air) 

0.055 lb/mmbtu 
(45 ppm) 

Metal Melting Furnaces 0.055 lb/mmbtu 
(45 ppm) 

Other Heater (24F-1) 0.036 lb/mmbtu 
(30 ppm) 

Ovens, Kilns, Calciners, Dryers, 
Furnaces 

0.036 lb/mmbtu 
(30 ppm) 

Petroleum Refining, Calciner 0.036 lb/mmbtu 
(30 ppm) 

Sec. Aluminum 0.055 lb/mmbtu 
(45 ppm) 

Sec. Lead 0.055 lb/mmbtu 
(45 ppm) 

Steel Hot Plate Furnace 0.055 lb/mmbtu 
(45 ppm) 

Utility Boiler 0.008 lb/mmbtu 
(7 ppm) 
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Table 4 

RECLAIM SOx Tier III Emission Standards 

 

Basic Equipment BARCT Emission Standard 

 

Calciner, Petroleum Coke 10 ppmv (0.11 lbs/ton coke) 

Cement Kiln 5 ppmv (0.04 lbs/ton clinker) 

Coal-Fired Boiler 5 ppmv (95% reduction) 

Container Glass Melting  Furnace 5 ppmv (0.03 lbs/ton glass) 

Diesel Combustion 15 ppmv as required under Rule 431.2 

Fluid Catalytic Cracking Unit 5 ppmv (3.25 lbs/thousand barrels feed) 

Refinery Boiler/Heater 40 ppmv (6.76 lbs/mmscft) 

Sulfur Recovery Units/Tail Gas 5 ppmv for combusted tail gas (5.28 lbs/hour)  

Sulfuric Acid Manufacturing   10  ppmv (0.14 lbs/ton acid produced) 
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Table 5 

List of SOx RECLAIM Facilities Referenced in Paragraph (f)(1) 

 

FACILITY PERMIT HOLDER AQMD ID NO. 

AES HUNTINGTON BEACH, LLC* 115389 

AIR LIQUIDE LARGE INDUSTRIES U.S., LP 148236 

ANHEUSER-BUSCH INC., (LA BREWERY) 16642 

CALMAT CO 119104 

CENCO REFINING CO 800373 

EDGINGTON OIL COMPANY 800264 

EQUILON ENTER. LLC, SHELL OIL PROD. US 800372 

EXIDE TECHNOLOGIES 124838 

INEOS  POLYPROPYLENE LLC 124808 

KIMBERLY-CLARK WORLDWIDE INC.-FULT. MILL 21887 

LUNDAY-THAGARD COMPANY 800080 

OWENS CORNING ROOFING AND ASPHALT, LLC 35302 

PABCO BLDG PRODUCTS LLC,PABCO PAPER, DBA 45746 

PARAMOUNT PETR CORP* 800183 

QUEMETCO INC 8547 

RIVERSIDE CEMENT CO 800182 

TECHALLOY CO., INC. 14944 

TESORO REFINING AND MARKETING CO* 151798 

THE PQ CORP 11435 

US GYPSUM CO 12185 

WEST NEWPORT OIL CO 42775 
 

* SOx RECLAIM facilities that have RTC Holdings larger than initial allocations as of 

August 29, 2009.  
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Table 6 
 

RECLAIM NOx 2021 Ending Emission Factors 

Nitrogen Oxides 
Basic Equipment 

BARCT 
Emission Factor 

Boiler, Heater R1109 (Petr 
Refin) >40 mmbtu/hr 

2 ppm 

Cement Kilns 0.5 lbs per ton clinker 

Fluid Catalytic Cracking Unit 2 ppm 

Gas Turbines 2 ppm 

Glass Melting Furnaces – 
Container Glass 

80% reduction  

(0.24 lb/ton glass produced) 
ICEs, Permitted (Rule 1110.2) 
(Non-OCS) 

11 ppm @15%O2 

0.041 lb/MMBTU 

43.05 lb/mmcf 
Metal Heat Treating Furnace 
>150 mmbtu/hr 

0.011 lb/mmbtu (9 ppm) 

Petroleum Refining, Calciner 2 ppm 

Sodium Silicate Furnace 80% reduction  

(1.28 lb/ton glass pulled) 
SRU/Tail Gas Unit 95% reduction 

2ppm 
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ATTACHMENT C 

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 
 

A. QUALITY CONTROL PROGRAM 

Develop and implement a quality control program for the continuous emission 
monitoring systems and their components.  As a minimum, include in each 
quality control program a written plan that describes in detail complete, step-
by-step procedures and operations for each of the following activities: 

1. Calibration Error Test Procedures 

Identify calibration error test procedures specific to the CEMS that may 

require variance from the procedures used during certification (for 

example, how the gases are to be injected, adjustments of flow rates and 

pressures, introduction of reference values, length of time for injection of 

calibration gases, steps for obtaining calibration error, determination of 

interferences, and when calibration adjustments should be made). 

2. Calibration and Linearity Adjustments 

Explain how each component of the CEMS shall be adjusted to provide 

correct responses to calibration gases, reference values, and/or indications 

of interference both initially and after repairs or corrective action.  Identify 

equations, conversion factors, assumed moisture content, and other factors 

affecting calibration of each CEMS. 

3. Preventative Maintenance 

Keep a written record of procedures, necessary to maintain the CEMS in 

proper operating condition and a schedule for those procedures. 

4. Audit Procedures 

Keep copies of written reports received from testing firms/laboratories of 

procedures and details specific to the installed CEMS that were to be used 

by the testing firms/laboratories for relative accuracy test audits, such as 

sampling and analysis methods.  The testing firms/laboratories shall have 

received approval from the District by going through the District's 

laboratory approval program. 

5. Record Keeping Procedures 

Keep a written record describing procedures that shall be used to 

implement the record keeping and reporting requirements.  
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Specific provisions of Section A-3 and A-5 above of the quality control programs 

shall constitute specific guidelines for facility personnel.  However, facilities shall 

be required to take reasonable steps to monitor and assure implementation of such 

specific guidelines.  Such reasonable steps may include periodic audits, issuance 

of periodic reminders, implementing training classes, discipline of employees as 

necessary, and other appropriate measures.  Steps that a facility commits to take 

to monitor and assure implementation of the specific guidelines shall be set forth 

in the written plan and shall be the only elements of Section A-3 and A-5 that 

constitute enforceable requirements under the written plan, unless other program 

provisions are independently enforceable pursuant to other requirements of the 

SOx protocols or District or federal rules or regulations.  

B. FREQUENCY OF TESTING 

There are three situations which will result in an out-of-control period.  These 

include failure of a calibration error test, failure of a relative accuracy test audit, 

and failure of a BIAS test, and are detailed in this subdivision.  Data collected by 

a CEMS during an out-of-control period shall not be considered valid. 

The frequency at which each quality assurance test must be given is as follows:  

1. Periodic Assessments 

For each monitor or CEMS, perform the following assessments during 

each day in which the unit combusts any fuel or processes any material 

(hereafter referred to as a "unit operating day"), or for a monitor or a 

CEMS on a bypass stack/duct, during each day that emissions pass 

through the bypass stack or duct.  These requirements are effective as of 

the date when the monitor or CEMS completes certification testing. 

a.  Calibration Error Testing Requirements for Pollutant 

Concentration Monitors, Fuel Gas Sulfur Content Monitors, and 

O2 Monitors 

Test, record, and compute the calibration error of each SO2 

pollutant concentration monitor, fuel gas sulfur content monitor, if 

applicable, and O2 monitor at least once on each unit operating 

day, or for monitors or monitoring systems on bypass stacks/ducts 

on each day that emissions pass through the bypass stack or duct.  

Conduct calibration error checks, to the extent practicable, 

approximately 24 hours apart.  Perform the daily calibration error 

test according to the procedure in Chapter 2, Subdivision B, 

Paragraph 1, Subparagraph a, Clause ii of this Attachment.  
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For units with more than one span range, perform the daily 

calibration error test on each scale that has been used since the last 

calibration error test.  For example, if the emissions concentration 

or the fuel gas sulfur content has not exceeded the low-scale span 

range since the previous calendar day, the calibration error test 

may be performed on the low-scale only.  If, however, the 

emissions concentration or the fuel gas sulfur content has exceeded 

the low-scale span range since the previous calibration error test, 

perform the calibration error test on both the low- and high-scales.  

i. Design Requirements for Calibration Error Testing of SOx 

Concentration Monitors, the Fuel Gas Sulfur Content 

Monitors, and O2 Monitors 

Design and equip each SOx concentration monitor, fuel gas 

sulfur content monitor, and O2 monitor with a calibration 

gas injection port that allows a check of the entire 

measurement system when calibration gases are introduced.  

For extractive and dilution type monitors, all monitoring 

components exposed to the sample gas, (for example, 

sample lines, filters, scrubbers, conditioners, and as much 

of the probe as practical) are included in the measurement 

system.  For in situ type monitors, the calibration must 

check against the injected gas for the performance of all 

electronic and optical components (for example, 

transmitter, receiver, analyzer). 

Design and equip each pollutant concentration monitor, 

fuel gas sulfur content and O2 monitor to allow daily 

determinations of calibration error (positive or negative) at 

the zero-level (0 to 20 percent of each span range) and 

high-level (80 to 100 percent of each span range) 

concentrations. 

ii. Calibration Error Test for SOx Concentration Monitors, 

Fuel Gas Sulfur Content Monitors, and O2 Monitors 

Measure the calibration error of each SO2 concentration 

analyzer, fuel gas sulfur analyzer, and O2 monitor once 

each day according to the following procedures: 

If any manual or automatic adjustments to the monitor 

settings are made, conduct the calibration error test in a 

way that the magnitude of the adjustments can be 

determined and recorded. 
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Perform calibration error tests at two concentrations: (1) 

zero-level and (2) high level.  Zero level is 0 to 20 percent 

of each span range, and high level is 80 to 100 percent of 

each span range.  All calibration gases used during 

certification tests and quality assurance and quality control 

activities shall be NIST/EPA approved standard reference 

materials (SRM), certified reference materials (CRM), or 

shall be certified according to “EPA Traceability Protocol 

for Assay and Certification of Gaseous Calibration 

Standards,” September 1997, EPA 600/R-97/121 or any 

subsequent version published by EPA.  

Introduce the calibration gas at the gas injection port as 

specified above.  Operate each monitor in its normal 

sampling mode.  For extractive and dilution type monitors, 

pass the audit gas through all filters, scrubbers, 

conditioners, and other monitor components used during 

normal sampling and through as much of the sampling 

probe as practical.  For in situ type monitors, perform 

calibration checking on all active electronic and optical 

components, including the transmitter, receiver, and 

analyzer.  Challenge the SOx concentration monitors, the 

fuel gas sulfur content monitors, and the O2 monitors once 

with each gas.  Record the monitor response from the data 

acquisition and handling system.  Use the following 

equation to determine the calibration error at each 

concentration once each day:  

 

CE = |R - A| 
S 

x 100 (Eq. C-1) 

 
Where: 

CE = Percentage calibration error based on the span 
range 

R = Reference value of zero- or high-level calibration 
gas introduced into the monitoring system. 

A = Actual monitoring system response to the 
calibration gas. 

S = Span range of the instrument 
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b. Calibration Error Testing Requirements for Stack Flow Monitors 

Test, compute, and record the calibration error of each stack flow 

monitor at least once within every 14 calendar day period during 

which at anytime emissions flow through the stack; or for monitors 

or monitoring systems on bypass stacks or ducts, at least once 

within every 14 calendar day period during which at anytime 

emissions flow through the bypass stack or duct.  Introduce a zero 

reference value to the transducer or transmitter. Record flow 

monitor output from the data acquisition and handling systems 

before and after any adjustments.  Calculate the calibration error 

using the following equation:  

 

CE = | R - A | x  100 (Eq. C-2) 
  S   

Where: 

CE = Percentage calibration error based on the span range 

R = Zero reference value introduced into the transducer or 
transmitter. 

A = Actual monitoring system response. 

S = Span range of the flow monitor. 
 
 

c. Interference Check for Stack Flow Monitors 

Perform the daily flow monitor interference checks specified in 

Chapter 2, Subdivision B, Paragraph 1, Subparagraph c of this 

Attachment at least once per operating day (when the unit(s) 

operate for any part of the day).  

Design Requirements for Flow Monitor Interference Checks 

Design and equip each flow monitor with a means to ensure that 

the moisture expected to occur at the monitoring location does not 

interfere with the proper functioning of the flow monitoring 

system.  Design and equip each flow monitor with a means to 

detect, on at least a daily basis, pluggage of each sample line and 

sensing port, and malfunction of each resistance temperature 

detector (RTD), transceiver, or equivalent.  

Design and equip each differential pressure flow monitor to 

provide (1) an automatic, periodic backpurging (simultaneously on 

both sides of the probe) or equivalent method of sufficient force 

and frequency to keep the probe and lines sufficiently free of 
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obstructions on at least a daily basis to prevent sensing 

interference, and (2) a means to detecting leaks in the system at 

least on a quarterly basis (a manual check is acceptable).  

Design and equip each thermal flow monitor with a means to 

ensure on at least a daily basis that the probe remains sufficiently 

clean to prevent velocity sensing interference.  

Design and equip each ultrasonic flow monitor with a means to 

ensure on at least a daily basis that the transceivers remain 

sufficiently clean (for example, backpurging the system) to prevent 

velocity sensing interference.  

d. Recalibration 

Adjust the calibration, at a minimum, whenever the calibration 

error exceeds the limits of the applicable performance specification 

for the SOx monitor, O2 monitor or stack flow monitor to meet 

such specifications.  Repeat the calibration error test procedure 

following the adjustment or repair to demonstrate that the 

corrective actions were effective.  Document the adjustments 

made.  

e. Out-of-Control Period – Calibration Test 

An out-of-control period occurs when the calibration error of an 

SO2 concentration monitor or a fuel gas sulfur content monitor 

exceeds 5.0 percent based upon the span range value, when the 

calibration error of an O2 monitor exceeds 1.0 percent O2, or when 

the calibration error of a flow monitor exceeds 6.0 percent based 

upon the span range value, which is twice the applicable 

specification.  The out-of-control period begins with the hour of 

completion of the failed calibration error test and ends with the 

hour of completion of following an effective recalibration.  

Whenever the failed calibration, corrective action, and effective 

recalibration occur within the same hour, the hour is not out-of-

control if 2 or more valid readings are obtained during that hour as 

required by Chapter 2, Subdivision B, Paragraph 5, Subparagraph 

a.  

An out-of-control period also occurs whenever interference of a 

flow monitor is identified.  The out-of-control period begins with 

the hour of the failed interference check and ends with the hour of 

completion of an interference check that is passed.  
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f. Data Recording 

Record and tabulate all calibration error test data according to the 

month, day, clock-hour, and magnitude in ppm, dscfh, and percent 

volume.  Program monitors that automatically adjust data to the 

calibrated corrected calibration values (for example, 

microprocessor control) to record either: (1) the unadjusted 

concentration or flow rate measured in the calibration error test 

prior to resetting the calibration, or (2) the magnitude of any 

adjustment.  Record the following applicable flow monitor 

interference check data: (1) sample line/sensing port pluggage, and 

(2) malfunction of each RTD, transceiver, or equivalent.  

2. Semi-annual Assessments 

a. For each CEMS, perform the following assessments once semi-

annually thereafter, as specified below for the type of test.  These 

semi-annual assessments shall be completed within six months of the 

end of the calendar quarter in which the CEMS was last tested for 

certification purposes (initial and recertification) or within three 

months of the end of the calendar quarter in which the District sent 

notice of a provisional approval for a CEMS, whichever is later.  

Thereafter, the semi-annual tests shall be completed within six months 

of the end of the calendar quarter in which the CEMS was last tested. 

For CEMS on bypass stacks/ducts, the assessments shall be performed 

once every two successive operating quarters in which the bypass 

stacks/ducts were operated.  These tests shall be performed after the 

calendar quarter in which the CEMS was last tested as part of the 

CEMS certification, as specified below for the type of test. 

Relative accuracy tests may be performed on an annual basis rather 

than on a semi-annual basis if the relative accuracies during the 

previous audit for the SOx pollutant concentration monitor, flow 

monitoring system, and SOx emission rate measurement system is 7.5 

percent or less. 

b. For CEMS on any stack or duct through which no emissions have 

passed in two or more successive quarters, the semi-annual 

assessments must be performed within 14 unit operating days after 

emissions pass through the stack/duct. 

c. The due date for a semi-annual or annual assessment of a major source 

may be postponed to within 14 unit operating days from the first re-

firing of the major source if the major source is physically incapable of 

being operated and all of the following are met: 
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i. All fuel feed lines to the major source are disconnected and 

flanges are placed at both ends of the disconnected lines, 

and 

ii. The fuel meter(s) for the disconnected fuel feed lines are 

maintained and operated and associated fuel records 

showing no fuel flow are maintained on site. 

For any hour that fuel flow records are not available to 

verify no fuel flow, SOx emissions shall be calculated 

using the maximum valid hourly emissions from the last 30 

days of operation. 

Prior to re-starting operation of the major source, the 

Facility Permit Holder shall:  (1) provide written 

notification to the District no later than 72 hours prior to 

starting up the source, (2) start the CEMS no later than 24 

hours prior to the start-up of the major source, and (3) 

conduct and pass a Cylinder Gas Analysis (CGA) prior to 

the start-up of the major source.  The emissions data from 

the CEMS after the re-start of operations is considered 

valid only if the Facility Permit Holder passes the CGA 

test.  Otherwise, for a non-passing CGA, the CEMS data is 

considered invalid until the semi-annual or annual 

assessment is performed and passed.  As such, SOx 

emissions shall be calculated using the maximum valid 

hourly emissions from the last 30 days of operation 

commencing with the hour of start up and continuing 

through the hour prior to performing and passing the semi-

annual or annual assessment. 

d. An electrical generating facility that only operates under a California 

Independent System Operator (Cal ISO) contract may postpone the 

due date for a semi-annual or annual assessment of a major source to 

the next calendar quarter provided that the facility shows the semi-

annual or annual assessment was scheduled to be performed during the 

first 45 days of the calendar quarter in which the assessment is due but 

the assessment was not completed due to lack of adequate operational 

time, and a CGA is conducted and passed within the calendar quarter 

when the assessment is due. 

a.e. Relative Accuracy Test Audit 

Perform relative accuracy test audits and bias tests semi-annually and 

no less than 3 months apart for each S02 pollutant concentration 

monitor, fuel gas sulfur content monitor, stack gas volumetric flow 

rate measurement systems, and the S02 mass emission rate 
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measurement system in accordance with Chapter 2, Subdivision B, 

Paragraphs 10, 11, and 12 and Attachment B of the Protocol for 

Proposed Rule 2011.  The relative accuracy of the pollutant 

concentration monitor and the mass emission rate measurement system 

shall be less than or equal to 20.0 percent, and the relative accuracy of 

the stack gas volumetric flow rate measurement system shall be less 

than or equal to 15.0 percent.  For monitors on bypass stacks/ducts, 

perform relative accuracy test audits once every two successive bypass 

operating quarters in accordance with Chapter 2, Subdivision B, 

Paragraphs 10, 11, and 12 and Attachment B (bias test) of the Draft 

Protocol for Proposed Rule 2011.  

b.f. Out-of-Control Period – Relative Accuracy Test Audit 

An out-of-control period occurs under any of the following conditions: 

(1) The relative accuracy of an SO2 pollutant concentration monitor, a 

fuel gas sulfur content monitor, or the S02 emission rate measurement 

system exceeds 20.0 percent; (2) the relative accuracy of the flow rate 

monitor exceeds 15.0 percent; or (3) failure to conduct a relative 

accuracy test audit by the due date for a semi-annual assessment.  The 

out-of-control period begins with the hour of completion of the failed 

relative accuracy test audit and ends with the hour of completion of a 

satisfactory relative accuracy test audit.  

c.g. Out-of-Control Period – BIAS Test 

An out-of-control period occurs if all the following conditions are met:  

i. Failure of a bias test as specified in Attachment B of this 

Appendix;  

ii. The CEMS is biased low relative to the reference method 

(i.e. Bias Adjustment Factor (BAF), as determined in 

Attachment B of this Appendix, is greater than 1); and 

iii. The Facility Permit holder does not apply the BAF to the 

CEMS data.  

The out-of-control period begins with the hour of completion of the 

failed bias test audit and ends with the hour of completion of a 

satisfactory bias test.  
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d.h.Alternative Relative Accuracy Test Audit  

i. The Facility Permit holder of a major source, that has 

received written approval from the Executive Officer as an 

intermittently operated source, may postpone the due date 

for a semi-annual assessment to the end of the next 

calendar quarter if the Facility Permit holder: 

I. operated the source no more than 240 cumulative 

operating hours and no more than 72 consecutive hours 

during the calendar quarter when a semi-annual 

assessment is due; and 

II. conducted a relative accuracy test audit on the CEMS 

serving the source during the previous four calendar 

quarters and meeting the accuracy criteria as set forth 

under Subparagraph B.2.ae.; and 

III. conducted an alterative alternative relative accuracy test 

audit on the CEMS serving the source during the 

calendar quarter when a semi-annual assessment is due 

and meeting the criteria specified under Clause 

B.2.dh.iii. 

If any of the requirements under Subclauses B.2.dh.i.I, II 

and III is not met and the source did not have passing 

RATA during the calendar quarter when the semi-annual 

assessment is due, emissions from the source shall be 

determined pursuant to the Missing Data Procedures as 

specified under Rule 2011, Appendix A, Chapter 2, 

Subdivision E after the semi-annual assessment due date 

until the hour of completion of a satisfactory relative 

accuracy test audit. 

ii. The Facility Permit holder may submit a written request to 

designate a major source as an intermittently operated 

source provided the Facility Permit holder demonstrates 

that: 

I. During any calendar quarter within the previous two 

compliance years, the source was operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours ; or 
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II. During any calendar quarter within the next two 

compliance years, the source will be operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours. 

iii. An alternative relative accuracy shall consist of a Cylinder 

Gas Analysis (CGA) method as defined under 40 CFR, Part 

60, Appendix F, combined with a flow accuracy 

verification.  For sources equipped with stack flow 

monitors, the flow accuracy shall be verified by calibrating 

the transducers and transmitters installed on the stack flow 

monitors using procedures under Paragraph B.3 of this 

attachment.  For sources equipped with fuel flow meters 

and no stack flow monitors, the flow accuracy shall be 

verified by calibrating the fuel flow meters either in-line or 

offline in accordance with the procedures outlined in 

40CFR Part 75, Appendix D.  Passing flow accuracy 

verification results that were obtained within the past 4 

quarters may be used in lieu of performing a flow accuracy 

verification during the calendar quarter when a semi-annual 

assessment is due.  The calculated accuracy for the analyzer 

responses for NOx and O2 concentration shall be within 15 

percent or 1 ppm, whichever is greater, as determined by 

the CGA method as defined under 40 CFR, Part 60, 

Appendix F.  Successive alternative relative accuracy test 

audits shall be performed no less than 45 days apart. 

3. Calibration of Transducers and Transmitters on Stack Flow Monitors 

All transducers and transmitters installed on stack flow monitors must be 

calibrated every two operating calendar quarters, in which an operating 

calendar quarter is any calendar quarter during which at anytime emissions 

flow through the stack.  Calibration must be done in accordance with 

Executive Officer approved calibration procedures that employ materials 

and equipment that are NIST traceable.  

When a calibration produces for a transducer and transmitter a percentage 

accuracy of greater than  1%, the Facility Permit holder shall calibrate 

the transducer and transmitter every calendar operating quarter until a 

subsequent calibration which shows a percentage accuracy of less than  

1% is achieved.  An out-of-control period occurs when the percentage 

accuracy exceeds 2%.  If an out-of-control period occurs, the Facility 

Permit holder shall take corrective measures to obtain a percentage 

accuracy of less than 2% prior to performing the next RATA.  The out-

of-control period begins with the hour of completion of the failed 

calibration error test and ends with the hour of completion of following an 
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effective recalibration.  Whenever the failed calibration, corrective action, 

and effective recalibration occur within the same hour, the hour is not out-

of-control if two or more valid data readings are obtained during that hour 

as required by Chapter 2, Subdivision B, Paragraph 5, Subparagraph a. 
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APPENDIX C 

PROPOSED AMENDED RULE 2012 APPENDIX A – PROTOCOL 

FOR MONITORING, REPORTING, AND RECORDKEEPING 

OXIDES OF NITROGEN (NOX) EMISSIONS (ATTACHMENT C – 

QUALITY ASSURANCE AND QUALITY CONTROL 

PROCEDURES) 
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ATTACHMENT C 

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 

A. Quality Control Program 

Develop and implement a quality control program for the continuous emission 

monitoring systems and their components.  As a minimum, include in each quality 

control program a written plan that describes in detail complete, step-by-step 

procedures and operations for each of the following activities: 

1. Calibration Error Test Procedures 

Identify calibration error test procedures specific to the CEMS that may 

require variance from the procedures used during certification (for 

example, how the gases are to be injected, adjustments of flow rates and 

pressures, introduction of reference values, length of time for injection of 

calibration gases, steps for obtaining calibration error, determination of 

interferences, and when calibration adjustments should be made). 

2. Calibration and Linearity Adjustments 

Explain how each component of the CEMS will be adjusted to provide 

correct responses to calibration gases, reference values, and/or indications 

of interference both initially and after repairs or corrective action.  Identify 

equations, conversion factors, assumed moisture content, and other factors 

affecting calibration of each CEMS. 

3. Preventative Maintenance 

Keep a written record of procedures, necessary to maintain the CEMS in 

proper operating condition and a schedule for those procedures.   

4. Audit Procedures 

Keep copies of written reports received from testing firms/laboratories of 

procedures and details specific to the installed CEMS that were to be used 

by the testing firms/laboratories for relative accuracy test audits, such as 

sampling and analysis methods.  The testing firms/laboratories shall have 

received approval from the District by going through the District's 

laboratory approval program. 
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5. Record Keeping Procedures 

Keep a written record describing procedures that will be used to 

implement the record keeping and reporting requirements. 

Specific provisions of Section A-3 and A-5 above of the quality control programs 

shall constitute specific guidelines for facility personnel.  However facilities shall 

be required to take reasonable steps to monitor and assure implementation of such 

specific guidelines.  Such reasonable steps may include periodic audits, issuance 

of periodic reminders, implementing training classes, discipline of employees as 

necessary, and other appropriate measures.  Steps that a facility commits to take 

to monitor and assure implementation of the specific guidelines shall be set forth 

in the written plan and shall be the only elements of Section A-3 and A-5 that 

constitute enforceable requirements under the written plan, unless other program 

provisions are independently enforceable pursuant to other requirements of the 

NOx protocols or District or federal rules or regulations. 

B. FREQUENCY OF TESTING 

There are three situations which will result in an out-of-control period.  These 

include failure of a calibration error test, failure of a relative accuracy test audit, 

and failure of a BIAS test, and are detailed in this subdivision.  Data collected by 

a CEMS during an out-of-control period shall not be considered valid. 

The frequency at which each quality assurance test must be performed is as 

follows: 

1. Periodic Assessments 

For each monitor or CEMS, perform the following assessments on each 

day during which the unit combusts any fuel or processes any material 

(hereafter referred to as a "unit operating day"), or for a monitor or a 

CEMS on a bypass stack/duct, on each day during which emissions pass 

through the bypass stack or duct.  These requirements are effective as of 

the date when the monitor or CEMS completes certification testing. 

a. Calibration Error Testing Requirements for Pollutant 

Concentration Monitors and O2 Monitors 

Test, record, and compute the calibration error of each NOx 

pollutant concentration monitor and O2 monitor at least once on 

each unit operating day, or for monitors or monitoring systems on 

bypass stacks/ducts on each day that emissions pass through the 

bypass stack or duct.  Conduct calibration error checks, to the 

extent practicable, approximately 24 hours apart.  Perform the 

daily calibration error test according to the procedure in Paragraph 

B.1.a.ii. of this Attachment. 
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For units with more than one span range, perform the daily 

calibration error test on each scale that has been used since the last 

calibration error test.  For example, if the emissions concentration 

has not exceeded the low-scale span range since the previous 

calendar day, the calibration error test may be performed on the 

low-scale only.  If, however, the emissions concentration has 

exceeded the low-scale span range since the previous calibration 

error test, perform the calibration error test on both the low- and 

high-scales 

i. Design Requirements for Calibration Error Testing of NOx 

Concentration Monitors and O2 Monitors 

Design and equip each NOx concentration monitor and O2 

monitor with a calibration gas injection port that allows a 

check of the entire measurement system when calibration 

gases are introduced.  For extractive and dilution type 

monitors, all monitoring components exposed to the sample 

gas, (for example, sample lines, filters, scrubbers, 

conditioners, and as much of the probe as practical) are 

included in the measurement system.  For in situ type 

monitors, the calibration must check against the injected 

gas for the performance of all electronic and optical 

components (for example, transmitter, receiver, analyzer). 

Design and equip each pollutant concentration monitor and 

O2 monitor to allow daily determinations of calibration 

error (positive or negative) at the zero-level (0 to 20 percent 

of each span range) and high-level (80 to 100 percent of 

each span range) concentrations. 

ii. Calibration Error Test for NOx Concentration Monitors and 

O2 Monitors 

Measure the calibration error of each NOx concentration 

analyzer and O2 monitor once each day according to the 

following procedures: 

If any manual or automatic adjustments to the monitor 

settings are made, conduct the calibration error test in a 

way that the magnitude of the adjustments can be 

determined and recorded. 

Perform calibration error tests at two concentrations: (1) 

zero-level and (2) high level.  Zero level is 0 to 20 percent 

of each span range, and high level is 80 to 100 percent of 
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each span range.  All calibration gases used during 

certification tests and quality assurance and quality control 

activities shall be NIST/EPA approved standard reference 

materials (SRM), certified reference materials CRM), or 

shall be certified according to “EPA Traceability Protocol 

for Assay and Certification of Gaseous Calibration 

Standards,” September 1997, EPA 600/R-97/121 or any 

subsequent version published by EPA. 

Introduce the calibration gas at the gas injection port as 

specified above.  Operate each monitor in its normal 

sampling mode.  For extractive and dilution type monitors, 

pass the audit gas through all filters, scrubbers, 

conditioners, and other monitor components used during 

normal sampling and through as much of the sampling 

probe as practical.  For in situ type monitors, perform 

calibration checking all active electronic and optical 

components, including the transmitter, receiver, and 

analyzer.  Challenge the NOx concentration monitors and 

the O2 monitors once with each gas.  Record the monitor 

response from the data acquisition and handling system.  

Use the following equation to determine the calibration 

error at each concentration once each day: 

CE = |R-A| x  100 (Eq. C-1) 

  S   

 

Where: 

CE = The percentage calibration error based on the 

span range 

R = The reference value of zero- or high-level 

calibration gas introduced into the monitoring 

system. 

A = The actual monitoring system response to the 

calibration gas. 

S = The span range of the instrument 

 

b. Calibration Error Testing Requirements for Stack Flow Monitors 

Test, compute, and record the calibration error of each stack flow 

monitor at least once within every 14 calendar day period during 

which at anytime emissions flow through the stack; or for monitors 

or monitoring systems on bypass stacks or ducts, at least once 
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within every 14 calendar day period during which at anytime 

emissions flow through the bypass stack or duct.  Introduce a zero 

reference value to the transducer or transmitter. Record flow 

monitor output from the data acquisition and handling systems 

before and after any adjustments.  Calculate the calibration error 

using the following equation : 

CE = | R - A | x  100 (Eq. C-2) 
  S   

Where:   

CE = Percentage calibration error based on the span 
range 

R = Zero reference value introduced into the. 
transducer or transmitter. 

A = Actual monitoring system response. 

S = Span range of the flow monitor. 

c. Interference Check for Stack Flow Monitors 

Perform the daily flow monitor interference checks specified in 

Paragraph B.1.c.i. of this Attachment at least once per operating 

day (when the unit(s) operate for any part of the day). 

i. Design Requirements for Flow Monitor Interference 

Checks 

Design and equip each flow monitor with a means to ensure 

that the moisture expected to occur at the monitoring 

location does not interfere with the proper functioning of 

the flow monitoring system.  Design and equip each flow 

monitor with a means to detect, on at least a daily basis, 

pluggage of each sample line and sensing port, and 

malfunction of each resistance temperature detector (RTD), 

transceiver, or equivalent. 

Design and equip each differential pressure flow monitor to 

provide (1) an automatic, periodic backpurging 

(simultaneously on both sides of the probe) or equivalent 

method of sufficient force and frequency to keep the probe 

and lines sufficiently free of obstructions on at least a daily 

basis to prevent sensing interference, and (2) a means to 

detecting leaks in the system at least on a quarterly basis (a 

manual check is acceptable). 
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Design and equip each thermal flow monitor with a means 

to ensure on at least a daily basis that the probe remains 

sufficiently clean to prevent velocity sensing interference. 

Design and equip each ultrasonic flow monitor with a 

means to ensure on at least a daily basis that the 

transceivers remain sufficiently clean (for example, 

backpurging the system) to prevent velocity sensing 

interference. 

d. Recalibration 

Adjust the calibration, at a minimum, whenever the calibration 
error exceeds the limits of the applicable performance specification 
for the NOx monitor, O2 monitor or stack flow monitor to meet 
such specifications.  Repeat the calibration error test procedure 
following the adjustment or repair to demonstrate that the 
corrective actions were effective.  Document the adjustments 
made. 

e. Out-of-Control Period – Calibration Test 

An out-of-control period occurs when the calibration error  of an 

NOx concentration monitor exceeds 5.0 percent based upon the 

span range value, when the calibration error  of an O2 monitor 

exceeds 1.0 percent O2, or when the calibration error  of a flow 

monitor exceeds 6.0 percent based upon the span range value, 

which is twice the applicable specification.  The out-of-control 

period begins with the hour of completion of the failed calibration 

error test and ends with the hour of completion following an 

effective recalibration.  Whenever the failed calibration, corrective 

action, and effective recalibration occur within the same hour, the 

hour is not out-of-control if 2 or more valid readings are obtained 

during that hour as required by Chapter 2, Subdivision B, 

Paragraph 5. 

An out-of-control period also occurs whenever interference of a 

flow monitor is identified.  The out-of-control period begins with 

the hour of the failed interference check and ends with the hour of 

completion of an interference check that is passed. 

f. Data Recording 

Record and tabulate all calibration error test data according to the 

month, day, clock-hour, and magnitude in ppm, DSCFH, and 

percent volume.  Program monitors that automatically adjust data  

to the calibrated corrected calibration values (for example, 

microprocessor control) to record either: (1) the unadjusted 
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concentration or flow rate measured in the calibration error test 

prior to resetting the calibration, or (2) the magnitude of any 

adjustment.  Record the following applicable flow monitor 

interference check data: (1) sample line/sensing port pluggage, and 

(2) malfunction of each RTD, transceiver, or equivalent. 

2. Semi-annual Assessments 

a. For each CEMS, perform the following assessments once semi-

annually thereafter, as specified below for the type of test.  These 

semi-annual assessments shall be completed within six months of 

the end of the calendar quarter in which the CEMS was last tested 

for certification purposes (initial and recertification) or within three 

months of the end of the calendar quarter in which the District sent 

notice of a provisional approval for a CEMS, whichever is later.  

Thereafter, the semi-annual tests shall be completed within six 

months of the end of the calendar quarter in which the CEMS was 

last tested.  For CEMS on bypass stacks/ducts, the assessments 

shall be performed once every two successive operating quarters in 

which the bypass stacks/ducts were operated.  These tests shall be 

performed after the calendar quarter in which the CEMS was last 

tested as part of the CEMS certification, as specified below for the 

type of test. 

Relative accuracy tests may be performed on an annual basis rather 

than on a semi-annual basis if the relative accuracies during the 

previous audit for the NOx pollutant concentration monitor, flow 

monitoring system, and NOx emission rate measurement system is 

7.5 percent or less. 

b. For CEMS on any stack or duct through which no emissions have 

passed in two or more successive quarters, the semi-annual 

assessments must be performed within 14 unit operating days after 

emissions pass through the stack/duct. 

c. The due date for a semi-annual or annual assessment of a major 

source may be postponed to within 14 unit operating days from the 

first re-firing of the major source if the major source is physically 

incapable of being operated and all of the following are met: 

i. All fuel feed lines to the major source are disconnected and 

flanges are placed at both ends of the disconnected lines, and 
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ii. The fuel meter(s) for the disconnected fuel feed lines are 

maintained and operated and associated fuel records showing 

no fuel flow are maintained on site. 

For any hour that fuel flow records are not available to verify 

no fuel flow, NOx emissions shall be calculated using the 

maximum valid hourly emissions from the last 30 days of 

operation. 

Prior to re-starting operation of the major source, the Facility 

Permit Holder shall:  (1) provide written notification to the 

District no later than 72 hours prior to starting up the source, 

(2) start the CEMS no later than 24 hours prior to the start-up 

of the major source, and (3) conduct and pass a Cylinder Gas 

Analysis (CGA) prior to the start-up of the major source.  

The emissions data from the CEMS after the re-start of 

operations is considered valid only if the Facility Permit 

Holder passes the CGA test.  Otherwise, for a non-passing 

CGA, the CEMS data is considered invalid until the semi-

annual or annual assessment is performed and passed.  As 

such, NOx emissions shall be calculated using the maximum 

valid hourly emissions from the last 30 days of operation 

commencing with the hour of start up and continuing through 

the hour prior to performing and passing the semi-annual or 

annual assessment. 

d. An electrical generating facility that only operates under a 

California Independent System Operator (Cal ISO) contract may 

postpone the due date for a semi-annual or annual assessment of a 

major source to the next calendar quarter provided that the facility 

shows the semi-annual or annual assessment was scheduled to be 

performed during the first 45 days of the calendar quarter in which 

the assessment is due but the assessment was not completed due to 

lack of adequate operational time, and a CGA is conducted and 

passed within the calendar quarter when the assessment is due. 

a.e. Relative Accuracy Test Audit 

Perform relative accuracy test audits and bias tests semi-annually 

and no less than 3 months apart for each NOx pollutant 

concentration monitor, stack gas volumetric flow rate measurement 

systems, and the NOx mass emission rate measurement system in 

accordance with Chapter 2, Subdivision B, Paragraph 10, Chapter 

2, Subdivision B, Paragraph 11, and Chapter 2, Subdivision B, 

Paragraph 12.  The relative accuracy of the pollutant concentration 

monitor and the mass emission rate measurement system shall be 

less than or equal to 20.0 percent, and the relative accuracy of the 
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stack gas volumetric flow rate measurement system shall be less 

than or equal to 15.0 percent.  For monitors on bypass stacks/ducts, 

perform relative accuracy test audits once every two successive 

bypass operating quarters in accordance with Paragraphs 2.B.10, 

2.B.11, and 2.B.12. 

b.f. Out-of-Control Period – Relative Accuracy Test Audit 

An out-of-control period occurs under any of the following 

conditions: (1) The relative accuracy of an NOx pollutant 

concentration monitor or the NOx emission rate measurement 

system exceeds 20.0 percent; (2) the relative accuracy of the flow 

rate monitor exceeds 15.0 percent; or (3) failure to conduct a 

relative accuracy test audit by the due date for a semi-annual 

assessment.  The out-of-control period begins with the hour of 

completion of the failed relative accuracy test audit and ends with 

the hour of completion of a satisfactory relative accuracy test audit. 

c.g. Out-of-Control Period – BIAS Test 

An out-of-control period occurs if all the following conditions are 

met: 

i. Failure of a bias test as specified in Attachment B of this 

Appendix; 

ii. The CEMS is biased low relative to the reference method 

(i.e. Bias Adjustment Factor (BAF), as determined in 

Attachment B of this Appendix, is greater than 1); and 

iii. The Facility Permit holder does not apply the BAF to the 

CEMS data. 

The out-of-control period begins with the hour of completion of 

the failed bias test audit and ends with the hour of completion of a 

satisfactory bias test.  

d.h. Alternative Relative Accuracy Test Audit  

i. The Facility Permit holder of a major source, that has received 

written approval from the Executive Officer as an 

intermittently operated source, may postpone the due date for a 

semi-annual assessment to the end of the next calendar quarter 

if the Facility Permit holder: 



PROPOSED AMENDED PROTOCOL FOR RULE 2012 January 7, 2005 
(PAR 2012 Protocol –Att C 120214) 

  

 PAR Rule 2012 - Att C - 10 

I. operated the source no more than 240 cumulative operating 

hours and no more than 72 consecutive hours during the 

calendar quarter when a semi-annual assessment is due; and 

II. conducted a relative accuracy test audit on the CEMS 

serving the source during the previous four calendar 

quarters and meeting the accuracy criteria as set forth under 

Subparagraph B.2.ae.; and 

III. conducted an alterative relative accuracy test audit on the 

CEMS serving the source during the calendar quarter when 

a semi-annual assessment is due and meeting the criteria 

specified under Clause B.2.dh.iii  

If any of the requirements under Subclauses B.2.dh.i.I, II and 

III is not met and the source did not have passing RATA during 

the calendar quarter when the semi-annual assessment is due, 

emissions from the source shall be determined pursuant to the 

Missing Data Procedures as specified under Rule 2012, 

Appendix A, Chapter 2, Subdivision E after the semi-annual 

assessment due date until the hour of completion of a 

satisfactory relative accuracy test audit. 

ii. The Facility Permit holder may submit a written request to 

designate a major source as an intermittently operated source 

provided the Facility Permit holder demonstrates that:  

I. During any calendar quarter within the previous two 

compliance years, the source was operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours ; or 

II. During any calendar quarter within the next two 

compliance years, the source will be operated no more 

than 240 cumulative operating hours and no more than 

72 consecutive hours. 

iii. An alternative relative accuracy shall consist of a Cylinder Gas 

Analysis (CGA) method as defined under 40 CFR, Part 60, 

Appendix F, combined with a flow accuracy verification.  For 

sources equipped with stack flow monitors, the flow accuracy 

shall be verified by calibrating the transducers and transmitters 

installed on the stack flow monitors using procedures under 

Paragraph B.3 of this attachment.  For sources equipped with 

fuel flow meters and no stack flow monitors, the flow accuracy 

shall be verified by calibrating the fuel flow meters either in-
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line or offline in accordance with the procedures outlined in 

40CFR Part 75, Appendix D.  Passing flow accuracy 

verification results that were obtained within the past 4 quarters 

may be used in lieu of performing a flow accuracy verification 

during the calendar quarter when a semi-annual assessment is 

due.  The calculated accuracy for the analyzer responses for 

NOx and O2 concentration shall be within 15 percent or 1 ppm, 

whichever is greater, as determined by the CGA method as 

defined under 40 CFR, Part 60, Appendix F.  Successive 

alternative relative accuracy test audits shall be performed no 

less than 45 days apart.  

3. Calibration of Transducers and Transmitters on Stack Flow Monitors 

All transducers and transmitters installed on stack flow monitors must be 

calibrated every two operating calendar quarters, in which an operating 

calendar quarter is any calendar quarter during which at anytime emissions 

flow through the stack.  Calibration must be done in accordance with 

Executive Officer approved calibration procedures that employ materials 

and equipment that are NIST traceable.  

When a calibration produces for a transducer and transmitter a percentage 

accuracy of greater than  1%, the Facility Permit holder shall calibrate 

the transducer and transmitter every calendar operating quarter until a 

subsequent calibration which shows a percentage accuracy of less than  

1% is achieved.  An out-of-control period occurs when the percentage 

accuracy exceeds 2%.  If an out-of-control period occurs, the Facility 

Permit holder shall take corrective measures to obtain a percentage 

accuracy of less than 2% prior to performing the next RATA.  The out-

of-control period begins with the hour of completion of the failed 

calibration error test and ends with the hour of completion of following an 

effective recalibration.  Whenever the failed calibration, corrective action, 

and effective recalibration occur within the same hour, the hour is not out-

of-control if two or more valid data readings are obtained during that hour 

as required by Chapter 2, Subdivision B, Paragraph 5, Subparagraph a. 
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INTRODUCTION 

A Notice of Preparation/Initial Study (NOP/IS) was released for a 57-day public review and 

comment period from December 5, 2014 to January 30, 2015 which identified the environmental 

topics of aesthetics; air quality and greenhouse gas emissions; energy; hydrology and water 

quality; hazards and hazardous materials; solid and hazardous waste; and, transportation and 

traffic, as potentially being significantly adversely affected by the project.  The SCAQMD 

received eight comment letters regarding the preliminary analysis in the NOP/IS during the 

public comment period. 

The comment letters have been numbered (see Table G-1 below) and individual comments 

within each letter have been bracketed and numbered.  Following each comment letter is 

SCAQMD staff’s responses to the individual comments. 

Table G-1 

List of Comment Letters Received Relative to the NOP/IS 

Comment Letter Commentator 

#1 Baker Commodities 

#2 Air Products 

#3 CalPortland 

#4 Los Angeles Department of Water and Power (LADWP) 

#5 Charles F. Timms, Jr. on behalf of City of Burbank 

Department of Water and Power 

#6 California Council for Environmental and Economic Balance 

(CCEEB) et al 

#7 Paramount Petroleum 

#8 Public Solar Power Coalition 
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1-1 

1-2 

1-4 

1-3 

Comment Letter #1 
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RESPONSES TO COMMENT LETTER #1 

(Baker Commodities - January 29, 2015) 

 

1-1 This comment points out that a small percentage of facilities are responsible for a 

majority of NOx emissions in the SCAB and these facilities have the resources to invest 

in the technologies outlined in the BARCT analysis in order to achieve NOx reductions.  

This comment also claims that a proposed shave of nearly half of all RTCs from both 

large and small facilities, would disproportionately punish small facilities, including the 

commentator’s facility.   

SCAQMD staff conducted a BARCT assessment of the NOx RECLAIM program which 
resulted in adjusting BARCT levels for both equipment and source categories in the refinery 

and non-refinery sectors.  For the refinery sector, a new level of BARCT is proposed for 

FCCUs, refinery boilers/heaters rated greater than 40 mmBTU/hr, refinery gas turbines, coke 

calciners, and SRU/TGUs. For the non-refinery sector, a new BARCT level is proposed for 

container glass melting furnaces, cement kilns, sodium silicate furnaces, metal melting 

furnaces rated greater than 150 mmBTU/hr, gas turbines and ICEs not located on the outer 

continental shelf (OCS).  No new BARCT is proposed for power plants.  Overall, a total of 

14 tpd of NOx RTC reductions from the current RTC holdings of 26.5 tpd is proposed.  

For the 275 facilities that are in the NOx RECLAIM program, the 14 tpd of NOx RTC 

reductions will only affect 65 facilities plus the investors that, together, hold 90 percent 

of the NOx RTC holdings.  Investors are included in the refinery sector and treated as one 

facility.  For the remaining 210 facilities that hold 10 percent of the 26.5 tpd of the NOx 

RTCs, no NOx RTC shave is proposed because no new BARCT was identified for the 

types of equipment and source categories at these facilities.  

Tables 7 and 8 in PAR 2002 list the facilities that would have RTC adjustments.  The 

commentor’s facility is not included in either of these tables.  This facility is included in 

the facilities for which there is not a proposed shave. 

1-2 The commentator states that their facility is not a major source of NOx emissions among 

RECLAIM facilities, cannot achieve significant emission reductions by implementing 

any control technology, and does not have the resources to invest in control technology.  

This comment claims that the cost of purchasing RTCs will place an onerous burden on 

the commentator’s facility operations. 

This facility is considered a major source of NOx emissions because it is a Title V facility 

with NOx emissions that have ranged over the last decade from 7 to 13 tons per year.  

The commentator’s facility is not included in the categories of facilities that have a 

proposed RTC reduction, see Tables 6 and 7 in PAR 2002.  See also Response 1-1. 

1-3 This comment claims that the proposed shave represents 0.015 tons per day NOx RTC 

reductions for the commentator’s facility and if control technology such as SCR were 

installed at a cost of $1 million, the actual NOx emission reductions would be 0.012 tons 

per day which amounts to less than 0.5 percent of SCAQMD’s NOx emission reduction 

goal of five tons per day. 
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The commentator’s facility is not included in the categories of facilities that have a 

proposed RTC reduction, see Tables 7 and 8 in PAR 2002.  See also Response 1-1. 

1-4 This comment requests that only significant contributors of NOx (e.g., top emitters) with 

the potential to achieve major reductions in NOx emissions should be subject to the NOx 

RTC shave. 

This comment is a summary of the concerns expressed in Comments 1-1 through 1-3.  

See Responses 1-1 through 1-3. 
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Comment Letter #2 

2-1 

2-2 

2-3 

2-4 
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2-5 
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RESPONSES TO COMMENT LETTER #2 

(Air Products and Chemicals, Inc. - January 30, 2015) 

 

2-1 This comment introduces the commentator’s facilities and identifies the primary 

equipment sources of NOx RECLAIM emissions.  No response is necessary. 

2-2 This comment inquires as to whether BACT for a hydrogen reforming furnace is going to 

remain at five ppmv NOx at 3% O2 because the commentator’s facility had previously 

acquired two infinite block streams of NOx RTCs prior to the 2005 NOx RECLAIM 

shave to cover emissions from this type of equipment. 

SCAQMD staff did not propose a new BARCT for reforming furnaces.  SCAQMD staff 

conducted a BARCT analysis for several source categories among the top emitting 

facilities for compliance year 2011.  The analysis demonstrated that SCR is the 

preeminent technology for achieving NOx emission levels at two ppm at 3% O2 for 

combustion sources.  As part of the BARCT analysis, some equipment, such as boilers 

and engines, were also evaluated for those facilities outside the range of the top emitting 

facilities.  While the process is referred to as hydrogen reforming, the equipment is 

considered a heater/furnace with a heat rating greater than 50 MMBTU/hr.  This is not 

different from a large boiler/heater or a refinery boiler and heater that would be subject to 

2ppm BARCT.  While there were many refinery boilers and heaters that were analyzed 

do have cost-effective BARCT, the analysis of reforming furnaces was based on the vast 

majority of the boilers and heaters in the non-refinery sector and determined to be not 

cost effective.  Thus, SCAQMD staff did not propose a new BARCT for reforming 

furnaces. 

2-3 This comment states that the staff report for the 2005 NOx RECLAIM amendments did 

not conduct a BARCT evaluation of reforming furnaces or non-refinery heaters rated 

greater than 750 MMBTU/hr and not subject to Rule 1146.  This comment also states that 

in response to the 20 percent shave applicable to all NOx RECLAIM facilities as part of 

the 2005 NOx RECLAIM amendments, the commentator’s facility, in response to that 

shave, increased ammonia injection into the SCR and implemented more frequent SCR 

catalyst change outs in addition to applying the purchased infinite block streams to cover 

the emissions. 

For any gaseous fueled heater that is rated above five MMBTU/hr and is operated at a 

facility that is not subject to the RECLAIM program, the requirements in Rule 1146 

would apply.  Thus, contrary to the comment, RECLAIM heaters were subject to BARCT 

as part of the 2005 NOx RECLAIM amendments.  Since the shave for that rule 

amendment was an across the board approach, all facilities in NOx RECLAIM had their 

RTCs reduced. 

2-4 This comment claims that the current proposal of a 50 percent shave also does not 

include a BARCT evaluation of reforming furnaces.  This comment states that the 

cumulative effect of the 2005 NOx shave, when combined with the current proposed 50 

percent shave, will have an overall effect of reducing RTCs at the commentator’s facility 

by 60 percent.  The comment also claims that the commentator’s facility will either need 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-7 August 2015



 

 

to operate at less than or equal to two ppmv NOx levels by making expensive 

modifications to existing SCR equipment or by purchasing over $1 million of RTCs. 

As explained in Response 2-2, SCAQMD staff did not propose a new BARCT for 

reforming furnaces.  The commentator is correct that no BARCT analysis was conducted 

for reforming furnaces.  The staff proposal does not shave offsets at the commentator’s 

facility; the emission reduction calculations and associated costs are not germane to the 

current staff proposal.  The current staff proposal, in addition to relying on a BARCT 

analysis, also proposes to shave excess RTCs in the market since unused RTCS can be 

used to emit at levels exceeding BARCT. 

2-5 This comment suggests that the shave be applied only to facilities where actual 

reductions have been identified via new 2014 BARCT limits to avoid significant financial 

impacts to sites and sources that were not evaluated and that may already be operating at 

current BACT levels.  This comment suggests exempting sources/facilities from the RTC 

shave if no 2014 BARCT limit has been identified.  This comment also suggests that the 

proposed amendments include a provision that would segregate RTCs into two categories 

– one for equipment with BARCT and one without or allow an option to “lock in” current 

infinite block streams that a facility holds, until such time that a future BARCT limit 

would apply specifically to that facility’s equipment. 

Certain facilities are included in the shave even though there may be no new 2014 

BARCT because they hold large amounts of RTCs that are not needed.  See also 

Response 2-4 regarding the proposed RTC shave.  CEQA alternatives which would have 

an across the board reduction have been included due to comments from some industry 

representatives.  However, the staff proposal has the reductions described in previous 

responses. 

Regarding the suggestion to have different classifications for RTCs, doing so would 

introduce significant complexity to the program and create uncertainties in the market, 

which staff does not support. 
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RESPONSES TO COMMENT LETTER #3 

(Cal Portland Company - January 30, 2015) 

 

On April 9, 2015, after the release of the NOP/IS for public review and comment, the Cal 

Portland Company (CPCC) operators surrendered their operating permits for the Portland cement 

kilns and have applied for Emission Reduction Credits (ERCs).  Thus, because CPCC operators 

are no longer operating the Portland cement kilns and they no longer hold current SCAQMD 

operating permits for these units, the existing setting or NOx emissions baseline for the Portland 

cement kilns at CPCC is zero.  Further, if CPCC operators decide to restart the Portland cement 

kilns in the future, applications for new SCAQMD permits to operate would be required.  

Further, these permit applications would be subject to an extensive permit review process such 

that that the Portland cement kilns would be treated as a new installation that would be subject to 

a new CEQA review and BACT requirements, instead of BARCT.  In addition, CPCC would 

need to purchase RTCs to offset any NOx or SOx emissions as well as ERCS to offset other non-

attainment pollutants as required by Regulation XIII.  Because of CPCC’s current permitting 

status for these Portland cement kilns, CPCC operators will not be able to retrofit the Portland 

cement kilns with air pollution control equipment in response to the proposed project without 

first dealing with the permitting issues for the Portland cement kilns. 

Because this comment letter does not contain any CEQA-related comments, and because the 

CPCC facility is no longer affected by the proposed project, responses to this comment letter 

have not been prepared. 
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4-1 

Concluded 
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Concluded 

4-5 

4-4 

4-3 
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Concluded 

4-9 

4-10 
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Continued

uded 
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Concluded 

4-12 

4-13 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-45 August 2015



 

 

 

 
 

 

 

4-14 

4-15 

 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-46 August 2015



 

 

RESPONSES TO COMMENT LETTER #4 

(Los Angeles Department of Water and Power - January 30, 2015) 

 

4-1 This introductory comment summarizes the commentator’s facilities, customer base, 

generating capacity, and control equipment and explains that this comment letter has 

been submitted in response to the proposed amendments to Regulation XX and the 

associated NOP/IS.  Responses to specific concerns are presented in Responses to 

Comments 4-2 through 4-21. 

4-2 This comment states that there is an inconsistency between the project description in the 

NOP/IS which focuses on achieving NOx emission reductions from the top emitting NOx 

RECLAIM facilities compared to the proposed rule language which shows a 50 percent 

shave across all NOx RECLAIM facilities.  Further, this comment claims that the 

proposed rule language does not explicitly state that reductions in RTC holdings would 

only be applied to the 11 types of equipment/processes that are identified in the NOP/IS.  

This comment requests the shave, if determined by the SCAQMD to be necessary, to 

only focus on the 11 types of equipment/processes that are identified in the NOP/IS and 

not apply to electric generating facilities that already have reduced RTC allocations based 

on the most current BARCT performance levels.  

Since the release of the NOP/IS, the proposed project has been modified to apply a shave 

to the holders of the top 90 percent of RTCs.  However, it is likely that the required 

reductions will be obtained from the installation of NOx control equipment at 20 

facilities, as well as from RTCs that are in the program but are being used for compliance 

purposes.  Since only the installation and operation of NOx control equipment would 

have environmental impacts, the CEQA analysis focuses on these impacts.  If some 

facilities purchase RTCs to meet their allocation targets, this will not have an additional 

environmental impact but will be considered in the socioeconomic analysis. 

4-3 This comment claims that because the NOP does not consider an across the board shave 

that would affect more than 11 categories of equipment/processes as is proposed in PAR 

2002, the NOP did not address the potential impacts on energy supply and the operational 

constraints on in-basin electrical generating facilities. 

Contrary to the comment, the NOP/IS identified energy, including impacts on energy 

supply, as one of the environmental topic areas that may be adversely affected by the 

proposed project.  PAR 2002 has been revised and the project description in the Draft 

PEA now correlates to the rule language.  The proposal includes an adjustment account 

specifically for power generating facilities.  The RTCs in this account could be accessed 

in the event of a power generation emergency declared by the Governor. 

4-4 This comment states that the commentator’s facilities are reaching the maximum 

transmission capability and limiting the internal generation capability as a result of the 

NOx shave would require power to be imported from out-of-basin generation, which 

could further strain the transmission system.  This comment also claims that the increased 

reliance on renewable sources of energy with variable outputs will cause an increased 
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frequency of ramp-ups and increased in-basin NOx emissions from electric generating 

facilities. 

SCAQMD staff acknowledges that during times when maximum transmission capability 

is reached, there will be a need for peaker plants to ramp-up and there will be increases in 

emissions as a result.  Staff does not believe transmission limitations will be significantly 

affected because the rule proposal provides a mechanism for access to additional RTCs if 

needed by power plants. 

4-5 This comment maintains that local renewables are not reliable sources of sustained 

electricity and local, dispatchable generation is very important to support local 

renewables.  For example, the connection between local solar sources and the local grid is 

automatically disconnected when there are unstable voltages due to high demand during 

heat waves.  

SCAQMD staff acknowledges that there is a need to access local renewable sources of 

energy.  The rule proposal has been modified to help generators ensure this availability. 

4-6 This comment claims that there are certain minimum amounts of inertia in-basin that are 

required to import out-of-basin generation such that when fewer generators are operating 

in the basin, a lesser amount of electricity can be imported into the basin.   

The staff proposal has been modified to allow needed generation for local inertia 

requirements. 

4-7 This comment claims that if local electricity generation or “Reliability-Must-Run (RMR) 

is decreased due to a lack of NOx credits, the only way electricity demand can be met 

under high load condition would be shed customer load, which is contrary to the 

LADWP’s obligations to provide reliable supplies of electricity to its customers. 

The staff proposal has been modified to allow meeting electricity demand under high 

load conditions. 

4-8 This comment claims that because increased vehicle electrification will increase 

electricity demand causing an increase in NOx created for electricity generation but 

decreasing overall NOx because electric vehicles will no longer be combusting fuel.  This 

comment also claims that the SCAQMD should develop regulatory policies that allow for 

increased generation and increased emissions from generation in order to supply the 

necessary energy for electrifying the transportation sector. 

Increased demand due to transportation electrification will occur gradually and will be 

monitored by staff.  If such demand requires rule amendments, there will be time to 

implement them. 

4-9 This comment requests the alternatives in the PEA minimize the regulatory impacts of 

the RTC shave on the electric power sector if there is an across the board shave for all 

facilities in the program. 
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The staff proposal does not recommend an across the board reduction for all facilities.  

The proposal contains a 47 percent NOx RTC shave on power plants and an adjustment 

account that could be accessed by power plants if the Governor declares an emergency 

that would require additional power generation.  In addition, the PEA analyzes multiple 

alternatives, each with a varying NOx RTC shave on power plants.  For example, 

Alternative 1 proposes a 53 percent NOx RTC shave on power plants and Alternative 2 

proposes a 60 percent NOx RTC shave on power plants.  In addition, of the shaves 

proposed, Alternative 3 contains the smallest shave percentage for power plants at 36 

percent.  In addition, the No Project alternative, Alternative 4, does not propose a NOx 

RTC shave on any facility, including power plants. 

4-10 This comment suggests that a credit mechanism should be developed to ensure that 

affected electric generating facilities have sufficient RTCs if the SCAQMD proposes an 

across the board RTC shave.  The example cited is the Clean Fuel Adjustment credits that 

have been available to refineries for the production of reformulated gasoline. 

In response to the comment, the staff proposal would not be an across the board shave.  

The staff proposal would establish a separate adjustment account to hold RTCs for power 

plants to meet their NSR holding obligations.  Many newer, peaking plants are required 

to hold RTCs at the potential to emit level each year even though their actual emissions 

are far below this level.  The adjustment account would relieve power producing facilities 

from the obligation of purchasing RTCs in order to meet the NSR holding requirements 

of Rule 2005.  RTCs either held or purchased by a facility would be for the purpose of 

reconciling annual emissions.  Furthermore, if the demand for power results in a severe 

shortage that would lead to the state Governor declaring a state of emergency, a power 

producing facility would be able to access the adjustment account for non-tradable credits 

for offsetting annual emissions.  The adjustment account would take the shaved RTC 

amount for the given compliance year according to the implementation schedule in the 

rule; each year would be an increment of the overall 47 percent shave. 

The comment states that there would be increased demand due to increased transportation 

electrification and renewable power.  If this power demand translates into an RTC 

demand, these credits would be purchased from the NOx RECLAIM market.  If there is a 

shortage of credits which would result in an increase in the RTC price, a safety valve in 

the rule would provide access to non-usable, non-tradable credits in the event that the 

market price for discrete year credits rises above $15,000 per ton. 

4-11 The comment expresses support regarding SCAQMD’s efforts to allow a postponement 

of a RATA when a major source is physically incapable of being operated.  

SCAQMD staff acknowledges your support for the proposed amendments in Rule 2012. 

4-12 This comment claims that there are inconsistencies in how electrical generating facilities 

that only operate under a California Independent System Operator (Cal ISO) and how 

generating facilities operated by the commentator are treated when rescheduling a RATA. 
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Staff has revised the proposed rule language to include power plants operated by 

municipalities. 

4-13 This comment claims that the proposed 14 unit operating day window of time for 

conducting a RATA where a major source is physically incapable of being operated is 

insufficient at the commentator’s generating facilities when a unit is inoperable for an 

extended period of time.  This comment recommends a postponement of the due date for 

a RATA to the next calendar quarter or 30 unit operating days. 

Discussion with the commenter revealed that the concern here has to do with the potential 

for sequential equipment failures.  However, the 14 unit operating day RATA extension 

being proposed would apply separately for each independent failure.  That is, if 

equipment operating under the 14 operating day RATA postponement provision should 

experience an unrelated failure prior to successfully completing a RATA, the 14 day 

clock would restart.  The staff report provides clarification on this point.  Furthermore, an 

extension duration of 14 operating days is consistent with the existing provisions 

pertaining to the timing of RATA for CEMS on a stack or duct through which no 

emissions have passed in two or more successive quarters in Attachments C to Rules 

2011 and 2012 and with variance conditions established by the SCAQMD Hearing Board 

in previous cases.  Conversations between SCAQMD staff and facility operators also 

indicate that fourteen operating days provide sufficient time to conduct a RATA in such 

cases. 

4-14 This comment requests deletion of the proposal to disconnect and flange the fuel feed 

lines because it would be a costly and a significant task involving construction workers 

and equipment and would create significant health and safety risks if fuel lines are 

insulated with asbestos-containing materials. 

RECLAIM has existing provisions that address non-operated major SOx and NOx 

sources in Rule 2011 (c)(10) and Rule 2012 (c)(9), respectively.  These requirements are 

imposes when the period of non-operability is relatively long.  These provisions both 

require the operator to “disconnect fuel feed lines and place flanges at both ends of the 

disconnected lines.”  Similarly, Rule 2011 (c)(9) addresses infrequently-operated major 

SOx sources.  One of the requirements with which a source must comply to be eligible to 

be an infrequently-operated major SOx source is that the “Facility Permit holder shall 

disconnect fuel or process feed line(s) and install, maintain, and operate a monitoring 

device, which has been approved by the Executive Officer, to provide a continuous 

positive indicator of the operation status of the source to the remote terminal unit (RTU) 

for the purposes of demonstrating the source is not operating and for preparing emissions 

reports.”  Collectively, the requirements of Rule 2011 (c)(9), Rule 2011 (c)(10), and Rule 

2012 (c)(9) establish the appropriate precedents for the steps a facility must take to 

qualify for a reduced level of emissions monitoring of a major source that is out of 

operation for an extended period.  In addition, the comments have not included any 

examples to demonstrate cases where disconnecting sections of fuel line is infeasible.  

Therefore, the proposed rule language’s eligibility requirements for delaying RATA 

testing to the end of the next quarter of both disconnecting fuel lines and maintaining and 

operating the fuel meters are appropriate and consistent with existing, related provisions. 
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4-15 This comment expresses appreciation for the opportunity to provide comments on the 

NOP and requests a reasonable schedule and an opportunity to comment on rule 

development changes to RTC allocations. 

SCAQMD staff appreciates the comments and input.  All affected stakeholders will be 

notified of any changes and SCAQMD staff will continue to meet regularly with the 

stakeholders, which includes the commentator, to solicit input. 
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 Concluded 

5-3 

 

5-4 

5-5 
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Concluded 
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RESPONSES TO COMMENT LETTER #5 

(Charles F. Timms, Jr. on behalf of  

City of Burbank Department of Water and Power - January 30, 2015) 

 

5-1 This introductory comment explains that this comment letter has been submitted on 

behalf of the City of Burbank Department of Water and Power in response to the CEQA 

document and proposed shave for the proposed project.  Thus, responses to the specific 

concerns are presented in Responses 5-2 through 5-5. 

5-2 This comment suggests that the Draft PEA should evaluate the adverse environmental 

effects that the 50 percent NOx shave will have on power plants due to higher costs that 

will cause electricity production to drop and the possible shift to producing electricity 

from other, more polluting power plants, located either inside or outside the South Coast 

Air Basin (SCAB).  This comment also suggests that the Draft PEA should analyze at 

two alternatives, as follows:  1) not imposing a shave on any power plant that already 

operates with BACT or BARCT; and, 2) a smaller reduction than a 50 percent shave, 

such as a 25 percent shave, on power plant NOx RTCs. 

Regarding the comment relative to increased costs that would cause production to drop, 

SCAQMD staff understands that the power producers can pass costs on to consumers, so 

there would be no need to reduce local generation.   

With regard to comment relative to alternatives, a full range of alternatives have been 

developed and analyzed in Chapter 5 of the PEA.  Alternative 4, the no project 

alternative, does not impose a NOx RTC shave on any RTCs held by power plants.  The 

proposed project would apply a 47 percent NOx RTC shave to power plant RTC 

holdings.  When compared to the proposed project, Alternative 3 contemplates a lesser 

NOx RTC shave to power plant holdings of 33 percent.  The two alternatives suggested 

by the commentator are within the range of the existing alternatives of this PEA, so 

specific additional alternatives are not necessary. 

5-3 This comment claims that most of the power plants that would be subject to the shave are 

gas-fired peaking plants with BACT or BARCT already installed.  This comment further 

claims that power plants would need to purchase more RTCs to maintain or increase 

electricity production levels. 

SCAQMD staff acknowledges the unique situation that power generators have with 

regard to operating at BARCT or BACT and the requirement for RTC holdings for New 

Source Review (NSR) purposes.  The project now contains a proposal which establishes 

an adjustment account which would contain the shaved RTCs from new power producing 

facilities for the purposes of satisfying the NSR requirements.  Most power plants 

emissions are much less than their potential to emit, so this provision will help reduce the 

amount of RTCs that power plants will need to hold. 

5-4 This comment claims that RTC purchases in response to the shave would increase power 

plant operation costs and would reduce local generation but increase NOx emissions from 

other power plants transmitted to the municipal utilities.  The comment claims that the 
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increase in power plant NOx emissions would be generated outside of the South Coast 

Air Basin and that the District should evaluate these impacts. 

A sector-specific approach has been proposed with the establishment of an adjustment 

account.  Power producing facilities would meet the NSR holding requirements without 

purchasing credits with this adjustment account.  RTCs in this account would only be 

made usable for compliance with annual emissions if California’s governor declares a 

state of emergency. 

In the Draft PEA, an energy analysis was conducted and an estimated increase of 

electricity demand was provided in Subchapter 4.3 – Energy of this PEA.  From the 

estimated increased electricity demand, increases in both criteria pollutants and GHG 

emissions were quantified for the affected facilities in Subchapter 4.2 – Air Quality and 

Greenhouse Gases in this PEA. 

5-5 This comment duplicates the suggestions expressed in Comment 5-2.  See Response 5-2. 

 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-56 August 2015



 

Comment Letter #6 
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Concluded 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-58 August 2015



 

 

 

 
 

6-5 

6-4 

Appendix G:  Comment Letters Received on the NOP/IS and Responses to Comments

PAReg XX G-59 August 2015



 

 

RESPONSES TO COMMENT LETTER #6 

(California Council for Environmental and Economic Balance et al - January 30, 2015) 

 

6-1 This introductory comment explains that this comment letter has been submitted on 

behalf of multiple business groups that own and operate RECLAIM facilities in response 

to the CEQA document for the proposed project.  Thus, responses to the specific 

concerns are presented in Responses 6-2 through 6-5. 

6-2 This comment suggests that the project description in the Draft PEA should specifically 

describe the potential shave as a range in the same manner as the disclosure language 

inserted in Appendix A before PAR 2002.  Since the proposed amended rule language 

and corresponding staff report were not complete at the time the NOP/IS was released for 

public review due to pending third-party consultant reviews and now that the third-party 

consultant reviews have been released, the technical analysis along with the proposed 

rule language is expected to change and as such, the Draft PEA should also reflect these 

changes. 

The contractor’s assessments were considered in the staff proposal in the Preliminary 

Draft Staff Report, which is the project analyzed in this PEA.  The alternatives in the 

PEA include a No Project alternative and other alternatives that include a range of 

emission reductions. 

6-3 This comment suggests that the Draft PEA should analyze at least two alternatives to the 

project.  The first alternative should analyze a shave ranging from three to five tons per 

day in accordance with AQMP control measure CMB-01.  The second alternative should 

analyze the “Industry RECLAIM Coalition” proposal which would limit the shave to 

only reductions that can be directly attributed to BARCT. 

It is not necessary to add these specific alternatives because the ranges are included 

within the alternatives for the PEA.  SCAQMD staff has included Alternative 3, the 

Industry Proposal, in the Draft PEA analysis.  Staff did not explicitly analyze a three to 

five ton shave alternative as this would be between Alternative 3 and the No Project 

alternative (Alternative 4). 

6-4 This comment is requesting a rule development schedule, to include the PEA and 

socioeconomic analysis, in order for public stakeholders to provide a reasonable 

opportunity for review and comment.  This comment claims that the technical analysis 

for this rulemaking is not complete and only preliminary technical data has been made 

available to stakeholders.  This comment claims that stakeholders have not been able to 

provide a thorough review and input.  This comment claims that potential impacts have 

not been fully analyzed or considered. 

Rule development efforts for the proposed project were initiated over two and a half 

years ago when staff presented basic concepts to the NOx RECLAIM Working Group on 

January 31, 2013.  Since the January 31, 2013 Working Group Meeting, staff has held 11 

additional Working Group meetings at which members were given multiple and ample 

opportunities to provide comments.  For example, in March 2013, equipment with the 
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highest potential for achieving NOx emission reductions was presented to Working 

Group members.  Then, in September 2013, a preliminary assessment quantified potential 

NOx emission reductions and detailed survey results.  In October 2013, third party 

contractors conducted site visits and reviewed staff’s technical analysis and their results 

were released in December 2014 and presented at the January 7, 2015 Working Group 

meeting. 

In addition to Working Group meetings, staff has met frequently with the members of the 

Industry RECLAIM Coalition and other stakeholders throughout this rule-making to 

answer questions and discuss any concerns related to this proposed amendment.  Also, 

staff has presented an update on the progress of this rule development to the Stationary 

Source Committee on March 21, 2014 and July 24, 2015.  During the entire rulemaking 

process, staff has kept the public and stakeholders adequately informed on all upcoming 

milestones.  Based on concerns that have been raised by the regulated community, the 

rulemaking schedule has been adjusted.  At the earliest practical time staff will continue 

to apprise stakeholders of any future scheduling changes.  To date there have not been 

any scheduling changes that would have given stakeholders less time to provide 

comments.  

While it is true that the technical analysis for this rulemaking effort was not complete at 

the time the NOP/IS was released for public review and comment, the technical analysis 

for this proposed amendment is currently well-developed.  The Draft PEA reflects the 

staff proposal for a 14 ton per day shave of NOx RTC holdings which is consistent with 

the project as described in the NOP/IS.  In fact, the Draft PEA fully analyzes the potential 

environmental impacts that were identified in the NOP/IS as having potentially 

significant adverse effects. 

The public hearing for these proposed rule amendments is currently scheduled for 

November.  As the rule development process continues, there will be subsequent 

opportunities for the public and stakeholders to provide comments on staff’s technical 

analysis, such as the 45-day public review and comment period provided for this Draft 

PEA. 

6-5 This comment expresses the desire for commentators to continue to work with the 

SCAQMD on this rulemaking.  SCAQMD staff appreciates the input of all stakeholders 

and looks forward to future discussions regarding the proposed changes to the NOx 

RECLAIM program. 
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Comment Letter #7 
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Concluded 

7-8 

7-7 

7-5 

7-6 

7-9 
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RESPONSES TO COMMENT LETTER #7 

(Paramount Petroleum - January 30, 2015) 

 

7-1 This introductory comment explains that this comment letter has been submitted in 

response to the proposed amendments to Regulation XX and the associated CEQA 

document and focuses on an alleged an inconsistency between the project description and 

project implementation.  This comment also expresses appreciation for efforts made by 

SCAQMD staff to visit various refineries and to examine the cost effectiveness of various 

control strategies.  Thus, responses to the specific concerns are presented in Responses 7-

2 through 7-10. 

7-2 This comment explains that there is a discrepancy between the objective of the proposed 

project (e.g., to achieve NOx emission reductions from the top 39 RECLAIM facilities 

out of a total of 276) versus the worst-case analysis in the CEQA document (e.g., a 50 

percent shave across all 276 facilities).  This comment asserts that the project description 

in the CEQA analysis is flawed and because of this flaw, a proper CEQA analysis cannot 

be done. 

Since the release of the NOP/IS, the proposed project has been modified to apply a shave 

to the holders of the top 90 percent of RTCs.  However, based on feasibility and cost-

effectiveness, NOx controls would be installed at only 20 facilities.  The remainder 

would surrender RTCs or purchase RTCs in order to comply with the proposed project.  

The environmental impacts would only be associated with the installation and operation 

of NOx control equipment. 

7-3 This comment agrees that SCR is BARCT for FCCUs, boilers and heaters, gas turbines, 

and SRU/TGUs that are operated by six refineries owned by five companies and that the 

proposed reductions are achievable and cost-effective.  This comment also points out that 

project description in the CEQA document does not mention the commentator’s facility 

(e.g., Paramount Petroleum). 

SCAQMD staff is pleased that you agree with its BARCT analysis related to the larger 

refiners.  The proposed project was designed to apply BARCT to various types of 

equipment and processes operated by a multitude of industries, including but not limited 

to refineries.  The equipment/processes for which BARCT was identified are as follows:  

1) FCCUs; 2) refinery boilers and heaters; 3) refinery gas turbines; 4) SRU/TGUs; 5) 

non-refinery/non-power plant gas turbines; 6) non-refinery sodium silicate furnaces; 7) 

non-refinery/non-power plant ICEs; 8) container glass melting furnaces; 9) coke 

calcining; 10) Portland cement kilns, and, 11) metal heat treating furnaces.  While 

Paramount Petroleum is considered a refinery that is part of the NOx RECLAIM 

program, Paramount Petroleum does not operate a FCCU or SRU/TGU.  Paramount 

Petroleum operates refinery boilers and heaters that were analyzed for BARCT, but these 

units were found to be already at BARCT.  For the proposed RTC shave calculation, 

Paramount has been included as part of the non-major refinery category that would be 

subject to a lesser shave than the major refineries.  See Table 8 in PAR 2002. 
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7-4 This comment identifies Paramount Petroleum as being a relatively small emitter in the 

NOx RECLAIM program by being ranked 29
th

 out of the top 39 emitters when compared 

to the other refiners that take the top seven spots. 

SCAQMD staff agrees that there is a difference in NOx emissions between Paramount 

Petroleum and the other larger refiners operating in the District.  However, because the 

Basin is designated as an "extreme" nonattainment area for the 8-hour ozone standard 

under federal law, and because NOx is a precursor to ozone formation, NOx emission 

reductions are being sought from a large variety of RECLAIM sources as part of this 

rulemaking as well as from non-RECLAIM facilities that emit considerably less 

emissions than Paramount (as part of other rulemaking activities in accordance with 

control measures in the Final 2012 AQMP).  

7-5 This comment claims that the proposed shave does not take into account the equipment 

differences between complex fuel producing refineries and less complex refineries like 

Paramount Petroleum.  This comment also claims that the proposed shave does not take 

into account that one-third of the SCRs that were installed in response to the 2005 NOx 

RECLAIM shave were installed at Paramount Petroleum. 

The task of achieving RECLAIM NOx emission reductions has historically been 

approached in a programmatic manner.  The size of a particular facility or the number of 

sources within a facility with potential emission reduction opportunities has not always 

been a determining factor as to whether a particular facility would be subject to a shave.  

As explained in Response 7-3, Paramount Petroleum operates refinery boilers and heaters 

that were analyzed for BARCT, but these units were found to be already at BARCT.  For 

the proposed RTC shave calculation, Paramount has been included as part of the non-

major refinery category that would be subject to a smaller shave than the major refineries. 

7-6 This comment expresses disagreement with SCAQMD’s position that the proposed 

BARCT that would only apply to one source at Paramount Petroleum is cost-effective.  

This comment claims that the consultant hired by the SCAQMD did not identify any 

sources at this facility that meets the BARCT cost-effectiveness criteria. 

As explained in Response 7-3, Paramount Petroleum operates refinery boilers and heaters 

that were analyzed for BARCT, but these units were found to be already at BARCT.  The 

proposed shave would affect those facilities that are among the top 90% of NOx RTC 

holders.  For the proposed RTC shave calculation, Paramount has been included as part 

of the non-major refinery category that would be subject to a smaller shave than the 

major refineries at 47 percent.  There is an opportunity within the current proposed rule 

that would exempt a facility from the requirements of the shave if the facility can 

demonstrate that their equipment is at BARCT, in addition to other criteria.  The 

requirements to qualify for this exemption are outlined in Proposed Amended Rule 2002 

(i). 

7-7 This comment is requesting the SCAQMD to revise the project description to include a 

separate shave percentage for Paramount Petroleum. 
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Staff has not established an individual shave for Paramount Petroleum but this facility is 

included in the non-major refinery category and the NOx RTCs for this category would 

be subject to a 47 percent shave. 

7-8 This comment claims that the opportunities to further control NOx emissions at the 

Paramount Petroleum facility are significantly limited and an across the board 50 percent 

shave would impose a “severe and unjustified” burden on this facility. 

SCAQMD staff agrees that this facility is different than the major refineries based on the 

equipment they operate.  The proposed project would apply a NOx RTC shave of 67 

percent to the major refineries, while for non-major refining facilities, a NOx RTC shave 

of 47 percent would be applied.  

SCAQMD staff is aware of Paramount Petroleum’s concern about severe or unjustified 

burdens and have attempted to minimize the impact to this facility by applying a sector-

based shave approach that excludes Paramount Petroleum from the major refineries 

category.  In addition, there is a safety valve in the rule that may alleviate the burden of 

the shave to a facility’s RTC allocation in the event of a shortage of RTCs in the market.  

If there is a shortage of credits which would result in an increase in the RTC price, the 

safety valve in the rule would provide access to non-usable, non-tradable credits in the 

event that the 12-month rolling average market price for discrete year credits rises above 

$15,000 per ton.  Furthermore, as stated Response 7-6, a facility whose equipment is 

already at BARCT may apply to be exempted from the shave requirements if it meets the 

criteria in Rule 2002 (i).  

7-9 This comment claims that Paramount Petroleum qualifies as a “Low Complexity-Low 

Energy” refinery as defined in CARB’s Low Carbon Fuel Standard because of high fuel 

efficiency operations, lower NOx emissions per barrel and lower GHG emissions when 

compared to the other, larger refineries. 

The commentator’s assessment of NOx emissions on a per barrel bases appears to be 

correct. The proposed rule would reduce RTCs from this facility using a smaller 

percentage than applied to the other, larger refineries. 

7-10 This comment claims that NOx emission reductions required by the AQMP do not 

require a 50 percent shave across the board and instead flexibility should be allowed to 

account for facility differences. 

The staff proposal is the result of a much more rigorous and in-depth analysis as 

compared to the analysis that supported control measure CMB-01.  For a market-based 

incentive program, SCAQMD staff is required by the California Health and Safety Code 

to conduct periodic BARCT assessments and demonstrate equivalency with command-

and-control rules which would otherwise be developed as a result of BARCT assessment. 

CMB-01 anticipated this BARCT assessment but could not predict the results of the 

assessment, and therefore made commitments for a more modest reduction.  This staff 

proposal recommends a reasonably available 14 tpd of NOx RTC reductions, based on 
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BARCT, as required by state law, and which are needed to help the Basin achieve the 

PM2.5 standards by 2019 and 2025 and the ozone standards by 2024 and 2032. 

Also, as explained in Responses 7-6 and 7-8, this refinery will be excluded from the 

major refinery category and will be subject to a smaller shave percentage because of the 

differences in equipment operated. 
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RESPONSES TO COMMENT LETTER #8 

(Public Solar Power Coalition - January 30, 2015) 

 

Comment Letter #8 was hand-delivered to SCAQMD staff in the form of a poor image quality 

photocopy of handwritten materials with reference materials attached.  Because this comment 

letter contains several patches that are either difficult to decipher or are illegible, wherever the 

difficulty occurs, SCAQMD staff has attempted to either summarize or transcribe the text to 

assist the reader with understanding the nature of the comment and the context of the responses 

provided. 

8-1 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“Solar Energy is BARCT and should have been submitted as the Best Available 

Retrofit Technology [illegible] with the backup options cited by staff but solar 

thermal system with line focus concentrator within 100 miles of the District supplying 

354 MW (Megawatts) have been operating for 30 to 20 years.  See Power Point 

printout 9 pages on SEGS solar energy electric generating systems (9 in all – 1x14 

MW, 6x30 MW, and 280 MW).  These have been the largest operation solar thermal 

at moderate temperature 500 - 700 °F and higher temps can be operated for use with 

point double axis solar [illegible] of 1000 °F +++ plus storage.  (9 see the 9 page 

power point print out provided by PSPC/HE.” 

SCAQMD staff is aware of the types of solar technologies available and their 

capabilities.  Companies may choose to make use of solar technologies to provide heat 

and/or power for their facilities.  However, for existing and new fuel-fired equipment, the 

SCAQMD regulates combustion sources through several SCAQMD Regulations (e.g., 

Regulations IX, X, XI, XIII, and XIV).  While solar energy has merits for providing an 

alternative source of energy on a smaller scale (e.g., residential or commercial 

applications) or at the utility level, solar energy has not been identified as a feasible 

replacement source of energy to fulfill the extensive electrical demand and reliability 

needs of individual, heavy industrial facilities in the NOx RECLAIM program. 

In addition, the reference materials linked to this comment as “Attachment A” (e.g., “An 

Overview of the Kramer Junction SEGS Recent Performance” and the National 

Renewable Energy Laboratory report “Survey of Thermal Storage for Parabolic Trough 

Power Plants”) do not provide evidence to support the suggestion that solar energy be 

considered BARCT for any specific source category involved in this rule amendment. 

8-2 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“PSPC/HE should be hired as [a] consultant to show the solar options [from] both 

solar thermal and P.V photovoltaics and hybrids as soon as possible.  This can form 

the center of on, near and further solar thermal SCHP, combines solar combined 

heating and cooling.  District heating and cooling system (absorption vis a vis Dr. 

Bercum etc. as well as electricity).  The repair of sewage and water systems will be 
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planned at the same time as well as replacing old nat[ural] gas system a la San 

Bruno explosion in PG&E territory [illegible]. 

BARCT is a “technology forcing” control measure cite 2012 California Supreme 

Court Decision on VOC in American Coatings Association vs. SCAQMD.  The law is 

clear and as pointed out in the current litigation [illegible] the commenter has with 

the District (with a Draft Amended [illegible] and now federal EPA etc.  You can pay 

now for the construction at a lower costs [sic] or pay more later.  A recent study by 

the [illegible] Economic Advisory says and demonstrated that climate change 

implementation will cost 40 percent+ each 10 years that we wait.” 

With regard to the suggestion that the commenter should be hired as a consultant, the 

commenter is invited to submit a proposal to the SCAQMD Technology Advancement 

Office with a description of the proposed project, budget and proposed deliverables.  In 

addition, the commenter should periodically review the requests for proposals from the 

SCAQMD that may be of interest and submit proposals accordingly. 

With regard to the remark that BARCT is a technology forcing control measure, see 

Response 8-1 for why the SCAQMD believes that solar energy, while a very beneficial 

alternative energy source that we support, does not qualify as BARCT. 

8-3 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“The SEGS plants were brought to the SCP decades by the  [illegible]/consultant.  

This information was [illegible] between early  1991 AQMP Draft and the final 

adopted in mid year July 1991.  Our litigation followed but without a follow through 

– the time to act is now if not yesterday.” 

The commenter has not provided a correlation that explains how the SEGS plants and the 

1991 AQMP are linked to the currently proposed amendments to the NOx RECLAIM 

program.  As such, SCAQMD staff is unable and not required to prepare a response to 

this comment. 

8-4 This comment requests a full Environmental Impact Report (EIR) to be prepared for the 

proposed project. 

The SCAQMD is not required to prepare an EIR for the proposed project, but is required 

to prepare a full environmental analysis and has done so.  Public Resources Code 

§21080.5 allows public agencies with regulatory programs to prepare a plan or other 

written documents in lieu of an EIR once the Secretary of the Resources Agency has 

certified the regulatory program.  The SCAQMD operates pursuant to a regulatory 

program that was certified by the Secretary of the Resources Agency on March 1, 1989 in 

accordance with CEQA Guidelines §15251 (l) and as codified in SCAQMD Rule 110 - 

Rule Adoption Procedures to Assure Protection and Enhancement of the Environment.  

Thus, in accordance with the SCAQMD’s certified regulatory program, a Program 

Environmental Assessment (PEA) has been prepared for the proposed project.  The PEA 

is a substitute CEQA document that has been prepared in lieu of an EIR as allowed by 
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CEQA Guidelines §15252.  Nonetheless, the PEA provides the same quality of analysis 

and will afford the public the same amount of time for comment and review on the Draft 

PEA as would be provided for under a Draft EIR (e.g., 45 days).  

8-5 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“In reference to the December 5, 2014 document, at least solar energy must be 

studied as an alternative.  The areas covered are energy, GHG green house [sic] 

gases, transportation and traffic as well as water (even the fact that over 20 percent 

of the District’s state energy is used to move water.)” 

As explained in Response 8-1, SCAQMD does not believe that solar energy qualifies as 

BARCT for sources involved in this rule amendment.  (Utilities are already required to 

source 33 percent of their power from renewable sources, including solar energy, by 

2020.)  While solar energy has merits for providing an alternative source of energy on a 

smaller scale (e.g., residential or commercial applications) or at the utility level, solar 

energy has not been identified as a feasible replacement source of energy to fulfill the 

extensive electrical demand and reliability needs of individual, heavy industrial facilities 

in the NOx RECLAIM program.  Further, in accordance with CEQA Guidelines 

§15126.6, the Draft PEA shall describe a range of reasonable alternatives to the project 

which would feasibly attain most of the basic objectives of the project but would avoid or 

substantially lessen any of the significant effects of the project, and evaluate the 

comparative merits of the alternatives.  However, the Draft PEA is not required to 

consider alternatives which are infeasible.  For these reasons, solar energy as “BARCT” 

for all sources was not considered as an alternative in the Draft PEA. 

8-6 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“Immediate total solar conversion means now or yester year.  Climate change etc. 

was addressed in the 1992 BC cases that are in the record in the Superior and 

Appeals Courts in the state as well as the Federal 9
th

 Circuit Appeal Court.  This time 

with a plethora of environmental and community groups joining us HE/PSPC in 

litigation.  The drought continues.” 

There are no substantive remarks on the currently proposed amendments to the NOx 

RECLAIM program or the associated CEQA document in the legible portions of this 

comment.  As such, SCAQMD staff is unable and not required to prepare a response to 

this comment. 

8-7 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“The fact that almost two years ago the District had all of the information in hand 

prior litigation with us from the sunshot initial draft incorporated by reference herein 

as well as the complete sections of solar thermal and solar photovoltaic technology.  

Sunshot is a play on words for Kennedy’s moon shot in the 1960’s.  Over 60 percent 
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on it [sic] was for air grip parity as of last year with only 40 percent of this passing.  

This is for everywhere in the U.S.A.  All other [illegible] in SC119641 Eder vs. 

SCAQMD as well as B251627 [illegible] as the Federal Record and Federal Register 

September 3, 2014 and all information submitted to date as well as in the future are 

incorporated here into the record.” 

Of the legible words, the sentences and phrasing structure do not raise, in the context 

presented, any substantive remarks on CEQA or on the NOP/IS.  In addition, the 

attachments to Comment Letter #8, “An Overview of the Kramer Junction SEGS Recent 

Performance” and the National Renewable Energy Laboratory report “Survey of Thermal 

Storage for Parabolic Trough Power Plants” also do not correlate to the text in this 

comment.  As such, SCAQMD staff is unable and not required to prepare a response to 

this comment. 

8-8 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“At the January 7 GB meeting, Eder/PSIC stated that (as is part of the record [sic]) 

no consultant was hired to study solar energy as BARCT which has been before the 

District and CARB for decades!” 

Because the comment does not specify the year when the January 7
th

 Governing Board 

(GB) meeting occurred, it is unclear if the commentator meant to say the January 9, 2015 

GB meeting, or the January 7, 2011 GB meeting.  These are the only two recent GB 

meetings that fell on January 7.  In any event, for both of these GB meetings, the minutes 

do not mention the topic of solar energy or BARCT.  The following is the link to the 

minutes for the January 9, 2015 GB meeting:  http://www.aqmd.gov/docs/default-

source/Agendas/Governing-Board/2015/2015-feb6-001.pdf?sfvrsn=2.  The following is 

the link to the minutes for the January 9, 2015 GB meeting: 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2011/2011-feb4-

001.pdf?sfvrsn=2.  In addition, the comment does not mention any source category for 

which solar energy would be BARCT. 

With regard to the suggestion that the SCAQMD should hire a solar energy consultant, 

see Response 8-2. 

8-9 Because this comment may appear difficult to decipher, SCAQMD staff has attempted to 

transcribe the text, as follows: 

“As the cover article in this week’s Economist says carpe diem of sieze [sic] the day.  

Gov. Brown set 50 percent solar renewables by 2030 of [illegible] but his off by 100 

percent in February and 100 percent/50 percent [illegible] by EPA for 2023!” 

Of the legible words, the sentences and phrasing structure do not raise, in the context 

presented, any substantive remarks on CEQA or on the NOP/IS.  As such, SCAQMD 

staff is unable and not required to prepare a response to this “CEQA” comment. 
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INTRODUCTION 

The NOP/IS for the proposed project was circulated for a 57-day public review and comment 

period, which started on December 5, 2014, and ended on January 30, 2015.  During this public 

comment and review period, the SCAQMD held a CEQA Scoping Meeting at the SCAQMD’s 

headquarters on January 8, 2015.  The CEQA Scoping Meeting was held in accordance with the 

requirements in Public Resources Code §21083.9 (a)(2) for any project that may have statewide, 

regional or areawide significance. 

CEQA SCOPING MEETING COMMENTS AND RESPONSES TO COMMENTS 

At the CEQA Scoping Meeting, oral public testimony was received relative to the rule 

development process and the CEQA process.  The following is a summary of the CEQA-specific 

comments that were made at this meeting and the responses to the comments. 

1. Comment:  Since SCR technology is being considered for BARCT, there could be an 

increase in the need to transport, store and use ammonia as part of operating SCR 

equipment.  The Draft PEA should contain an analysis of ammonia. 

Response:  As explained in the NOP/IS, both SCR and SNCR technologies utilize 

ammonia, a toxic air contaminant (TAC) and acutely hazardous material.  Because hazard 

and hazardous materials impacts could occur as a result of the increased use, transport 

and storage of ammonia as well as the potential for an accidental release of ammonia into 

the environment, the NOP/IS identified ammonia as a source of potentially significant 

hazards and hazardous materials impacts and these impacts were analyzed in the Draft 

PEA. 

2. Comment:  A different approach to tackling the NOx RECLAIM RTC shave via an 

“incremental BARCT analysis shave” is currently being developed by industry groups 

and will be submitted to SCAQMD as a recommendation for consideration as part of the 

rule development process.  As such, the Draft PEA should include and analyze the 

potential environmental impacts of the “incremental BARCT analysis shave” as one of 

the alternatives. 

Response:  A Draft PEA is being prepared for the proposed project and several 

alternatives to the proposed project will be analyzed in accordance with the requirements 

in CEQA Guidelines §15126.6.  The purpose of analyzing alternatives is to find project 

components that minimize impacts while still attaining the project’s objectives.  

Alternatives were developed by altering specific components of the proposed project.  

One of the alternatives analyzed in the Draft PEA is an alternative based on the industry 

proposal. 

3. Comment:  The CEQA Scoping presentation states that all equipment subject to the 

proposed BARCT will install the most cost-effective control technology to meet 

proposed reductions.  Does this mean that the CEQA document will analyze the 

environmental impacts of installing SCR technology now, even if SCR technology was 

not installed as a result of the NOx RTC shave in 2005? 
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Response:  The Draft PEA analyzes a wide assortment of cost-effective BARCT options, 

including SCR technology.  The analysis in the Draft PEA examines the potential 

environmental impacts of installing SCR technology in response to the currently 

proposed project, regardless of whether SCRs were installed in response to the previous 

NOx RTC shave that was implemented in 2005. 

4. Comment:  In addition to analyzing an alternative comprised of the industry’s proposed 

“incremental BARCT analysis shave,” the Draft PEA should also analyze an alternative 

that focuses on meeting the minimum NOx emission reduction goals in the 2012 AQMP 

per Control Measure #CMB-01 (e.g., at least three to five tons per day of NOx reductions 

by 2023). 

Response:  As required per CEQA Guidelines §15126.6 (e), the Draft PEA contains a 

“No Project” alternative that analyzes what would reasonably be expected to occur in the 

foreseeable future in the event the proposed project is not approved.  A specific 

alternative limited to three to five tons per day of NOx RTC reductions was not analyzed 

because its impacts would likely fall between those resulting from the industry proposal 

(Alternative 3) and the No Project alternative (Alternative 4).  The Draft PEA thus 

provides a range of potential impacts for these alternatives. 

5. Comment:  While the proposed revisions to the semi-annual assessment procedures in 

protocols for Rule 2011 and Rule 2012 will cause affected facilities difficulties to 

implement, it is not clear whether these proposed revisions would cause an adverse 

environmental effect. 

Response:  SCAQMD staff invites the commentator to provide more specific information 

regarding the implementation difficulties.  Even if there are implementation difficulties, 

SCAQMD believes that the proposed revisions to the semi-annual assessment procedures 

are administrative in nature and as such, no physical environmental effects requiring a 

CEQA evaluation would be expected from implementing this portion of the proposed 

project. 
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