
 

 

Appendix E –  Worksheets for Major Sources of PM10, NOx and SO2



 

 

Appendix E.1  Colorado Regulation 
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o. 1 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

Appendix E.2 T5 Emission Factors 



 

 

 



 

 

 



 

 

 



 

 



 

 

Appendix E.3 AP – 42 Emission Factors 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

Appendix E.4 Emission Inventory Supporting Information



 

 

Conoco Refinery



 

 



 

 

From:  "Congram, Anthony R." <Anthony.R.Congram@usa.conoco.com> 
To: 'MIKE Silverstein' <mcsilver@smtpgate.dphe.state.co.us> 
Date:  3/26/01 2:15PM 
Subject:  RE: FCC Control Efficiency Question 
 
FCC cyclones are completely integral.  No means to bypass. 
 
Tony Congram 
Voice: 303-286-5890 
Fax: 5866 
anthony.r.congram@usa.conoco.com <mailto:anthony.r.congram@usa.conoco.com>  
 
 
 -----Original Message----- 
 From: MIKE Silverstein [SMTP:mcsilver@smtpgate.dphe.state.co.us] 
 Sent: Monday, March 26, 2001 2:05 PM 
 To: Anthony.R.Congram@usa.conoco.com 
 Subject: Re: FCC Control Efficiency Question 
 
 Next question:  Are the cyclones inherent to the system - can they 
be 
 by-passed/shut down and the FCCU still operated? 
 
    
 >>> "Congram, Anthony R." <Anthony.R.Congram@usa.conoco.com> 
03/26/01 
 11:03AM >>> 
 Mike, is this enough of a reference (from AP-42, Chapter 5)? 
 
 Third paragraph under 5.1.2.2.2, page 8 or 9 of the document 
(depending 
 on 
 formatting). 
 
 "FCC particulate emissions are controlled by cyclones and/or 
 electrostatic 
 precipitators. 
 Particulate control efficiencies are as high as 80 to 85 percent.3,5 
 Carbon 
 monoxide waste heat boilers 
 reduce the CO and hydrocarbon emissions from FCC units to negligible 
 levels.3 TCC catalyst 
 regeneration produces similar pollutants to FCC units, but in much 
 smaller 
 quantities (Table 5.1-1). 
 The particulate emissions from a TCC unit are normally controlled by 



 

 

 high-efficiency cyclones. 
 Carbon monoxide and hydrocarbon emissions from a TCC unit are 
 incinerated to 
 negligible levels by 
 passing the flue gases through a process heater firebox or smoke 
plume 
 burner. In some installations, 
 sulfur oxides are removed by passing the regenerator flue gases 
through 
 a 
 water or caustic 
 scrubber.2-3,5" 
 
 If that's not what you need, please call me back.  Thanks. 
 
 Tony Congram 
 Voice: 303-286-5890 
 Fax: 5866 
 anthony.r.congram@usa.conoco.com 
 <mailto:anthony.r.congram@usa.conoco.com>  
 
 
CC: "Christopher, Jay S." <Jay.S.Christopher@usa.conoco.com>, "Walker, 
Constance M. (Tance)" <Constance.M.Walker@usa.conoco.com> 



 

 

From:  "Christopher, Jay S." <Jay.S.Christopher@usa.conoco.com> 
To: 'MIKE Silverstein' <mcsilver@smtpgate.dphe.state.co.us> 
Date:  3/27/01 3:26PM 
Subject:  RE: FCC Control Efficiency Question 
 
Mike - sorry I have been difficult to get a hold of recently (traveling), 
and glad Tony Congram was able to provide some information for you.  I 
thought it might be useful to package things together in one note, plus add 
some more detail.  I am also copying Jerry Dilley since he has been involved 
in this discussion in the past.   
 
Are the cyclones in the FCCU an inherent part of the process?  Yes, they 
are.  The cyclones are not a control device in the sense of an add-on 
control device, but are a standard part of the design and operation of the 
unit.  In fact, if one looked at a petroleum refining text, cyclones would 
be included in the basic diagrams of a FCCU.  The cyclones cannot be 
bypassed and the FCCU could not operate without the cyclones in place and 
functioning.  Also, no one would have an incentive to operate without 
cyclones, as that would increase losses of expensive catalyst to the 
atmosphere, and I do not believe that a FCCU could achieve any reasonable 
opacity limit without the cyclones operating appropriately. 
 
More background on the FCCU emission factor used by Conoco - As you know, 
the AP-42 emission factor (Table 5.1-1) is 242 pounds particulate per 1000 
barrels of fresh feed to the unit.  AP-42 also includes a range of 93 - 340 
pounds.  Conoco uses the upper end factor (i.e., the most conservative 
value) of 340, and then applies a control efficiency factor to that rate. 
As mentioned in the AP-42 text forwarded to you on 3/26/01(paragraph 
following Section 5.1.2.2.2), AP-42 states "FCC particulate emissions are 
controlled by cyclones and/or electrostatic precipitators.  Particulate 
control efficiencies are as high as 80 - 85%."  Conoco has relied on that 
combination of factor and efficiency to estimate the particulate emissions 
from our FCCU.   
 
A recent EPA publication reinforces Conoco's view that this control 
efficiency factor is reasonable.  EPA's CHIEF website includes a program 
called the "Enhanced Particulate Matter Controlled Emissions Calculator," 
dated September 2000.  This program is designed to determine control 
efficiencies for different particulate matter fractions.  EPA lists three 
levels of cyclone efficiencies (high, medium, and low) in this database. 
Since coarser particulate fractions are controlled more effectively, the 
percentages shown for PM10 are conservative. EPA states that a medium 
efficiency cyclone is considered 85% effective for PM10 control.  This, in 
our view, confirms the appropriateness of applying the 85% factor noted 
discussed in the initial paragraph.   
 



 

 

Finally, we have also looked at our losses from a mass balance perspective. 
Conoco knows the average amount of catalyst that it adds to the unit, the 
average amount of spent catalyst that it sends offsite for reclamation, and 
the amount of catalyst that is suspended in the heavy oil bottoms from the 
unit (generally called slurry oil or clarified oil).  The balance is 
unaccounted for losses that are assumed to be stack emissions.  Using recent 
typical data, our mass data shows about 130 tons/year of these unaccounted 
for losses.  In 2000, using the emission factor as above, we estimated about 
165 tons/year of particulate emissions, providing further backup to our view 
that our numbers are conservative.   
 
Therefore, Conoco feels that our use of the most conservative emission rate 
(340 instead of 242) and a reasonable efficiency factor (85%) results in a 
very reasonable derived emission factor of 51 pounds particulate per 1000 
barrel feed.   
 
I hope that this provides the information that you were looking for to 
resolve this issue.  Thank you for your time in trying to get everyone on 
the same page. 
 
Jay Christopher 
Conoco Inc. 
Air Program Leader - Denver 
Rocky Mountain Business Unit 
303-286-5731 (ETN 473) 
303-286-5866 (fax) 
jay.s.christopher@usa.conoco.com <jay.s.christopher@usa.conoco.com>  
 
 
 
CC: "'jdilley@raqc.org'" <jdilley@raqc.org> 



 

 

Public Service Company-Arapahoe Station



 

 



 

 



 

 



 

 



 

 



 

 

Public Service Company-Cherokee Station



 

 



 

 



 

 



 

 



 

 

Public Service Company-Valmont Station 



 

 





 

 

Public Service Company-Zuni Station



 

 



 

 



 

 



 

 

Robinson Brick 



 

 

 
 FOR THE RECORD  
January 31, 2001 
 
BY: Mike Jensen 
 
Ref:   Robinson Brick  FID  0311447   97OPDE189 
 
SUBJECT:   PM10 PTE Review 
 
On Friday, January 26, 2001, Mike Silverstein, APCD, called and asked for the PTE numbers for 
Robinson Brick.  I gave him the numbers from the TRD.  A copy of that page of the TRD is 
attached to this review for future reference as needed. 
 
Gerry Dilley (303-629-5450 X240) from the RAQC called yesterday with a request for 
information about how the PTE for the PM10 for Robinson Brick was calculated.  I reviewed the 
file and compiled the following information.  The process design rates are taken from the Title V 
submittal.  A copy of the summary page is attached to this review for future reference as needed.  
Emission factors shown were taken from the Title V permit.  Reg 1 sets a particulate matter 
hourly limit for some sources.  This limit would be an upper boundary in that while PM10 may 
be a fraction of the PM, it can not exceed the PM. 
 

F001/F005   Loader/Storage Piles/Unpaved Roads 
This is all fugitive dust and not included in the facility PTE 
Material Transfer:  0.1 X 0.35 = 0.04 TPY 
Storage Piles:  24.9 X 0.35 =      8.72 TPY 
Total:                                          8.76 TPY 
 

F002  Primary Crusher 
Reg 1 = 17.31(90)0.16 = 35.56 lb/hr  
35.56 lb/hr X 8760 hr/yr X ton/2000 lb = 35.56 X 4.38 = 155.8 TPY 
 
Design Rate:  90 ton/hr X 0.059 lb/ton X 4.38 hr-ton/yr-lb = 23.25 TPY          PTE = 23.3 TPY 
 

F003  Grinding/Screening 
Reg 1 = 17.31(90)0.16 = 35.56 lb/hr  
35.56 lb/hr X 4.38 hr-ton/yr-lb = 155.8 TPY 
 
Design Rate:  90 ton/hr X 0.0265 lb/ton X 4.38 hr-ton/yr-lb = 10.45 TPY 
 
Permit Limit:  4.7 TPY           PTE = 4.7 TPY 



 

 

 
F004  Conveyor 
Reg 1 = 17.31(90)0.16 = 35.56 lb/hr  
35.56 lb/hr X 4.38 hr-ton/yr-lb = 155.8 TPY 
 
Design Rate:  90 ton/hr X 0.00029 lb/ton X 4.38 hr-ton/yr-lb = 0.11 TPY     PTE = 0.11 
TPY 
 
S001 Rotary Dryer 
Reg 1 = 17.31(35)0.16 = 30.57 lb/hr  
30.57 lb/hr X 4.38 hr-ton/yr-lb = 133.9 TPY 
 
Design Rate:  35 ton/hr X 0.16 lb/ton X 4.38 hr-ton/yr-lb = 24.53 TPY     PTE = 24.5 
TPY 
 

S002 – S005  Two Tunnel Dryers & two kilns 
Reg 1 = 3.59(13.4)0.62 = 17.9 lb/hr  
17.9 lb/hr X 4.38 hr-ton/yr-lb = 78.59 TPY per line X 2 = 157.18 TPY 
 
From Title V = 199,000 ton/yr X 0.87 lb/ton X ton/2000 lb = 86.6 TPY 
 
Permit Limit = 130.8 TPY        PTE = 130.8 
TPY 
 
S006 Rotary Calciner 
Reg 1 = 3.59(10.0)0.62 = 14.9 lb/hr  
14.9 lb/hr X 4.38 hr-ton/yr-lb = 65.5 TPY 
 
Design Rate:  10 ton/hr X 0.3 lb/ton X 4.38 hr-ton/yr-lb = 13.14 TPY  PTE = 13.14 
TPY 

                       PTE SUMMARY 
 
F002    Primary Crusher     23.3 TPY 
F003    Grinding/Screening    4.7  
F004    Conveyor                   0.11 
S001    Rotary Dryer          24.5  
S002-S005  Two Tunnel Dryers and kilns    130.8 
S006    Rotary Calciner      13.1  
 
TOTAL 196.5  TPY 
 



 

 

Rocky Mountain Bottle Company 



 

 

Trigen-Colorado Energy Corporation



 

 



 

 



 

 



 

 



 

 



 

 



 

 

UDS Refinery (previously Colorado Refining Company)



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

Appendix E.5 40CFR Part 60 NSPS Subpart D 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

Appendix E.6   


	Conoco Refinery
	F001/F005   Loader/Storage Piles/Unpaved Roads
	Total:                                          8.76 TPY

	F002  Primary Crusher
	F003  Grinding/Screening
	F004  Conveyor

	S002 – S005  Two Tunnel Dryers & two kilns
	PTE SUMMARY
	F002  		Primary Crusher    	23.3 TPY
	F003  		Grinding/Screening   	4.7
	F004  		Conveyor                  	0.11
	S001  		Rotary Dryer         	24.5
	S002-S005 	Two Tunnel Dryers and kilns   	130.8
	S006 		 Rotary Calciner     	13.1
	TOTAL	196.5  TPY



