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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Wednesday, January 08, 2014 1:17 PM
To:     Shawnee Chen
Cc:     Michael Simon; jdmiller@idfg.com
Subject:        RE: IFG Lewiston
Attachments:    IFG_kiln_Form_EU.pdf; Form BCE - Sawline Baghouse.pdf

There you are, let me know if anything else is needed.  Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net

From: Shawnee.Chen@deq.idaho.gov [mailto:Shawnee.Chen@deq.idaho.gov]  
Sent: Wednesday, January 8, 2014 12:19 PM 
To: dianelorenzen@optimum.net 
Cc: Michael.Simon@deq.idaho.gov; jdmiller@idfg.com; Shawnee.Chen@deq.idaho.gov 
Subject: RE: IFG Lewiston

Hi Diane,

I did not find the form for the kilns in the 1/7/2014 email. Would you email it to me?

If it is convenient for you, for saw line baghouse form, replace “BH1” with “BH3”.

Thank you and have a great day!
Shawnee

From: Diane Lorenzen [mailto:dianelorenzen@optimum.net]  
Sent: Tuesday, January 07, 2014 8:52 AM 
To: Shawnee Chen 
Cc: Michael Simon; jdmiller@idfg.com 
Subject: TRIM: RE: IFG Lewiston

Shawnee,

The requested information is attached.  Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net

From: Shawnee.Chen@deq.idaho.gov [mailto:Shawnee.Chen@deq.idaho.gov]  
Sent: Thursday, January 2, 2014 1:10 PM 
To: dianelorenzen@optimum.net 
Cc: Michael.Simon@deq.idaho.gov; jdmiller@idfg.com; Shawnee.Chen@deq.idaho.gov 
Subject: RE: IFG Lewiston

Jim and Diane,

Mike and I reviewed our notes from our 12/10/2013 teleconference. Here were the action items from 
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that meeting:

1.       Permit Condition (PC) 1.1. (DEQ’s action item)

DEQ  will change “identical” to “similar design”, remove cyclone emissions estimation item, and 
simplify PC 1.1.

2.       Table 1.1 (IFG’s action item)

IFG will fill out forms for new equipment (e.g., new kilns,  new cyclones, and new baghouses)

3.       PC 2.3 (IFG’s action item)

IFG will explain and certify that 10.02 mbf/hr is the maximum capacity of each kiln. DEQ will 
then remove PC 2.3 based on the information provided by IFG.

4.       PC 2.4 (DEQ’s action item)

DEQ will change weight % to volume %

5.       PCs 2.7 through 2.9 (DEQ’s action item)

Once PC 2.3 is removed based on IFG’s explanation and certification, PCs 2.7 through 2.9 will be 
removed.

6.       PC 2.10 ( DEQ’s action item)

DEQ will change weight % to volume %.

7.       PC 3.6 (DEQ’s action item)

DEQ will put content of PC 3.6 into PC 3.8 and remove PC 3.6.

To summarize the above list, IFG has two action items (i.e., No. 2 and No. 3). DEQ will take actions on 
the rest of the items. Please let us know if we miss anything.

When IFG can submit their two actions items described above, DEQ will make all of the above revisions 
and then send IFG a final facility draft permit.  

Thanks and have a great new year!
Shawnee

From: Diane Lorenzen [mailto:dianelorenzen@optimum.net]  
Sent: Thursday, January 02, 2014 8:50 AM 
To: Shawnee Chen 
Cc: Michael Simon; 'Miller, Jim' 
Subject: IFG Lewiston

Shawnee,

Best wishes for the New Year, I hope you enjoyed the holidays!  IFG understands that DEQ will issue a 
second facility draft of the Lewiston permit, and that is the reason we haven’t submitted written 
comments on the first draft.  If we should be sending in written comments on the first facility draft, 
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please let me know.

Thanks, Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net
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DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Emissions Unit - General Form EU0
Revision 4 

08/28/08 

 

Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 

 1. Company Name:  2. Facility Name:   3. Facility ID No: 

 Idaho Forest Group LLC - Lewiston  IFG - Lewiston  069-00003 

4. Brief Project Description:  Install additional kilns. 

EMISSIONS UNIT (PROCESS) IDENTIFICATION & DESCRIPTION 

5. Emissions Unit (EU) Name: KILNS 

6. EU ID Number: KILNS 

7. EU Type: 
 New Source         Unpermitted Existing Source    
 Modification to a Permitted Source -- Previous Permit #:            Date Issued:       

8. Manufacturer: 4 MANUFACTURED BY WELLONS, 2  TO BE DETERMINED 

9. Model: NOT APPLICABLE 

10.. Maximum Capacity: 44.7 MILLION BOARD FEET PER MONTH TOTAL 

11. Date of Construction: 4 CONSTRUCTED IN 2007, 2 TO BE DETERMINED 

12. Date of Modification (if any): KILNS HAVE NOT BEEN MODIFIED 

13. Is this a Controlled Emission Unit?  No     Yes   If Yes, complete the following section. If No, go to line 22.   

EMISSIONS CONTROL EQUIPMENT 

14. Control Equipment Name and ID:        

15. Date of Installation:        16. Date of Modification (if any):        

17. Manufacturer and Model Number:        

18. ID(s) of Emission Unit Controlled:        

19. Is operating schedule different than emission 
units(s) involved? 

 Yes  No    

20. Does the manufacturer guarantee the control 
efficiency of the control equipment?  

 Yes  No   (If Yes, attach and label manufacturer guarantee) 

Control Efficiency 

Pollutant Controlled 

PM PM10 SO2 NOx VOC CO 

                                    

21. If manufacturer’s data is not available, attach a separate sheet of paper to provide the control equipment design specifications and performance data 

to support the above mentioned control efficiency.          

EMISSION UNIT OPERATING SCHEDULE (hours/day, hours/year, or other) 

22. Actual Operation: UP TO 8760 HOURS/YEAR 

23. Maximum Operation: 8760 HOURS/YEAR 

REQUESTED LIMITS 

24. Are you requesting any permit limits?    Yes            No    (If Yes, indicate all that apply below) 

  Operation Hour Limit(s):       

  Production Limit(s): 470 MILLION BOARD FEET PER 12-MONTH PERIOD 

  Material Usage Limit(s):       

  Limits Based on Stack Testing: Please attach all relevant stack testing summary reports 

  Other:       

25. Rationale for Requesting the Limit(s): ROLLING 12-MONTH LIMIT ENSURES COMPLIANCE WITH VOC EMISSIONS LIMIT. 



 

DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Baghouse Control Equipment Form BCE
Revision 6 

2/18/10

 
Complete this form for each baghouse. Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 
1. Company Name 2. Facility Name:  

Idaho Forest Group LLC IFG - Lewiston  

3. Brief Project Description:  Add baghouse for wood residuals handling at the sawmill.  

 Known as the sawline baghouse and BH3.  

BAGHOUSE INFORMATION 
4. Baghouse Manufacturer: To be determined. 5. Baghouse Model: To be 

determined. 
6. Baghouse Equipment ID: BH3 

7 (a). Baghouse particulate matter 
emission concentration. 

Note: Provide information in 7(a)-(c) or 
answer question #8 below. 

0.003 gr/dscf Manufacturers typically provide guarantees in grains per dry standard cubic foot 
(gr/dscf).  Provide a copy of the guarantee, or other documentation, with the 
application along with a description of the types of bags that must be used to 
achieve the emission concentration. Emission concentrations less than 0.01 
gr/dscf will receive additional scrutiny by DEQ and a source test of the 
baghouse may be required. If a guarantee is not provided then you must 
document how you obtained the emission concentration. Without documentation 
the application is not complete. 

7 (b). Percentage PM10 

 
Or Provide PM10 Emission Concentration 

      % 

 
0.003 gr/dscf 

What percentage of the PM concentration listed in question #7(a) is PM10. You 
must provide documentation as to how the percentage was determined (i.e per 
the baghouse manufacturer). Without documentation the application is not 
complete. 

7 (c). Baghouse flow rate 17,655 dscfm Provide the baghouse flow rate in dry standard cubic feet per minute. Actual 
cubic feet per minute may be given in lieu of dscfm if it is documented that 
moisture content is insignificant. You must provide documentation as to how this 
flow rate was determined (i.e. per the exhaust fan manufacturer, combustion 
evaluation, etc.). Without documentation the application is not complete. 

8. Baghouse particulate matter control 
efficiency. 

Note: Not needed if section #7 is 
completed. 

      % PM control 

      % PM10 control 

Applicant’s providing the control efficiency of the baghouse must provide control 
efficiency for both PM and PM10. Provide a copy of the control efficiency 
documentation with the application. Documentation must include a description of 
the types of bags that must be used to achieve the control efficiency. Without 
documentation the application is not complete. 

9. Is the baghouse equipped with a bag 
leak detector? 

 Yes 

 No 

If a bag leak detector is installed provide documentation on the leak detector, 
including; how the leak detector functions and what level of the output signal 
indicates that a bag is leaking. Without documentation the application is not 
complete. 
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Tuesday, January 07, 2014 8:52 AM
To:     Shawnee Chen
Cc:     Michael Simon; jdmiller@idfg.com
Subject:        RE: IFG Lewiston
Attachments:    Kiln_Capacity_Certification.pdf; cyclone form Shavings Cyclone.pdf; Form 
BCE _Shavings Baghouse.pdf; Form BCE_Chips Baghouse.pdf; Form BCE - 
Sawline Baghouse.pdf; IFG Comments on Facility Draft Permit.docx

Shawnee,

The requested information is attached.  Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net

From: Shawnee.Chen@deq.idaho.gov [mailto:Shawnee.Chen@deq.idaho.gov]  
Sent: Thursday, January 2, 2014 1:10 PM 
To: dianelorenzen@optimum.net 
Cc: Michael.Simon@deq.idaho.gov; jdmiller@idfg.com; Shawnee.Chen@deq.idaho.gov 
Subject: RE: IFG Lewiston

Jim and Diane,

Mike and I reviewed our notes from our 12/10/2013 teleconference. Here were the action items from 
that meeting:

1.       Permit Condition (PC) 1.1. (DEQ’s action item)

DEQ  will change “identical” to “similar design”, remove cyclone emissions estimation item, and 
simplify PC 1.1.

2.       Table 1.1 (IFG’s action item)

IFG will fill out forms for new equipment (e.g., new kilns,  new cyclones, and new baghouses)

3.       PC 2.3 (IFG’s action item)

IFG will explain and certify that 10.02 mbf/hr is the maximum capacity of each kiln. DEQ will 
then remove PC 2.3 based on the information provided by IFG.

4.       PC 2.4 (DEQ’s action item)

DEQ will change weight % to volume %

5.       PCs 2.7 through 2.9 (DEQ’s action item)

Once PC 2.3 is removed based on IFG’s explanation and certification, PCs 2.7 through 2.9 will be 
removed.

6.       PC 2.10 ( DEQ’s action item)
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DEQ will change weight % to volume %.

7.       PC 3.6 (DEQ’s action item)

DEQ will put content of PC 3.6 into PC 3.8 and remove PC 3.6.

To summarize the above list, IFG has two action items (i.e., No. 2 and No. 3). DEQ will take actions on 
the rest of the items. Please let us know if we miss anything.

When IFG can submit their two actions items described above, DEQ will make all of the above revisions 
and then send IFG a final facility draft permit.  

Thanks and have a great new year!
Shawnee

From: Diane Lorenzen [mailto:dianelorenzen@optimum.net]  
Sent: Thursday, January 02, 2014 8:50 AM 
To: Shawnee Chen 
Cc: Michael Simon; 'Miller, Jim' 
Subject: IFG Lewiston

Shawnee,

Best wishes for the New Year, I hope you enjoyed the holidays!  IFG understands that DEQ will issue a 
second facility draft of the Lewiston permit, and that is the reason we haven’t submitted written 
comments on the first draft.  If we should be sending in written comments on the first facility draft, 
please let me know.

Thanks, Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net





 

DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Baghouse Control Equipment Form BCE
Revision 6 

2/18/10

 
Complete this form for each baghouse. Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 
1. Company Name 2. Facility Name:  

Idaho Forest Group LLC IFG - Lewiston  

3. Brief Project Description:  Change wood residuals handling process to reduce particulate emissions.  

 Referred to Planer Shaving Baghouse or BH1.  

BAGHOUSE INFORMATION 
4. Baghouse Manufacturer: To be determined. 5. Baghouse Model: To be 

determined. 
6. Baghouse Equipment ID: BH1 

7 (a). Baghouse particulate matter 
emission concentration. 

Note: Provide information in 7(a)-(c) or 
answer question #8 below. 

0.003 gr/dscf Manufacturers typically provide guarantees in grains per dry standard cubic foot 
(gr/dscf).  Provide a copy of the guarantee, or other documentation, with the 
application along with a description of the types of bags that must be used to 
achieve the emission concentration. Emission concentrations less than 0.01 
gr/dscf will receive additional scrutiny by DEQ and a source test of the 
baghouse may be required. If a guarantee is not provided then you must 
document how you obtained the emission concentration. Without documentation 
the application is not complete. 

7 (b). Percentage PM10 

 
Or Provide PM10 Emission Concentration 

      % 

 
0.003 gr/dscf 

What percentage of the PM concentration listed in question #7(a) is PM10. You 
must provide documentation as to how the percentage was determined (i.e per 
the baghouse manufacturer). Without documentation the application is not 
complete. 

7 (c). Baghouse flow rate est. 36,000 dscfm Provide the baghouse flow rate in dry standard cubic feet per minute. Actual 
cubic feet per minute may be given in lieu of dscfm if it is documented that 
moisture content is insignificant. You must provide documentation as to how this 
flow rate was determined (i.e. per the exhaust fan manufacturer, combustion 
evaluation, etc.). Without documentation the application is not complete. 

8. Baghouse particulate matter control 
efficiency. 

Note: Not needed if section #7 is 
completed. 

      % PM control 

      % PM10 control 

Applicant’s providing the control efficiency of the baghouse must provide control 
efficiency for both PM and PM10. Provide a copy of the control efficiency 
documentation with the application. Documentation must include a description of 
the types of bags that must be used to achieve the control efficiency. Without 
documentation the application is not complete. 

9. Is the baghouse equipped with a bag 
leak detector? 

 Yes 

 No 

If a bag leak detector is installed provide documentation on the leak detector, 
including; how the leak detector functions and what level of the output signal 
indicates that a bag is leaking. Without documentation the application is not 
complete. 

 



 

DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Baghouse Control Equipment Form BCE
Revision 6 

2/18/10

 
Complete this form for each baghouse. Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 
1. Company Name 2. Facility Name:  

Idaho Forest Group LLC IFG - Lewiston  

3. Brief Project Description:  Add baghouse for wood residuals handling at the sawmill.  

 Known as the sawline baghouse and BH1.  

BAGHOUSE INFORMATION 
4. Baghouse Manufacturer: To be determined. 5. Baghouse Model: To be 

determined. 
6. Baghouse Equipment ID: BH1 

7 (a). Baghouse particulate matter 
emission concentration. 

Note: Provide information in 7(a)-(c) or 
answer question #8 below. 

0.003 gr/dscf Manufacturers typically provide guarantees in grains per dry standard cubic foot 
(gr/dscf).  Provide a copy of the guarantee, or other documentation, with the 
application along with a description of the types of bags that must be used to 
achieve the emission concentration. Emission concentrations less than 0.01 
gr/dscf will receive additional scrutiny by DEQ and a source test of the 
baghouse may be required. If a guarantee is not provided then you must 
document how you obtained the emission concentration. Without documentation 
the application is not complete. 

7 (b). Percentage PM10 

 
Or Provide PM10 Emission Concentration 

      % 

 
0.003 gr/dscf 

What percentage of the PM concentration listed in question #7(a) is PM10. You 
must provide documentation as to how the percentage was determined (i.e per 
the baghouse manufacturer). Without documentation the application is not 
complete. 

7 (c). Baghouse flow rate 17,655 dscfm Provide the baghouse flow rate in dry standard cubic feet per minute. Actual 
cubic feet per minute may be given in lieu of dscfm if it is documented that 
moisture content is insignificant. You must provide documentation as to how this 
flow rate was determined (i.e. per the exhaust fan manufacturer, combustion 
evaluation, etc.). Without documentation the application is not complete. 

8. Baghouse particulate matter control 
efficiency. 

Note: Not needed if section #7 is 
completed. 

      % PM control 

      % PM10 control 

Applicant’s providing the control efficiency of the baghouse must provide control 
efficiency for both PM and PM10. Provide a copy of the control efficiency 
documentation with the application. Documentation must include a description of 
the types of bags that must be used to achieve the control efficiency. Without 
documentation the application is not complete. 

9. Is the baghouse equipped with a bag 
leak detector? 

 Yes 

 No 

If a bag leak detector is installed provide documentation on the leak detector, 
including; how the leak detector functions and what level of the output signal 
indicates that a bag is leaking. Without documentation the application is not 
complete. 
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DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline: 1-877-5PERMIT 

Cyclone Separator - Form CYS
Revision 2 

08/28/08

 

Please see instructions on page 3 before filling out the form. 

IDENTIFICATION 

1. Company Name: Idaho Forest Group LLC - Lewiston 
2. Facility 
Name: IFG - Lewiston 

3. Facility ID 
No.: 069-0003 

4. Brief Project 
Description: 

Cyclone for seperation of planer shavings from pneumatic transport stream. 

CYCLONE SEPARATOR INFORMATION 

Equipment Description 

5. Manufacturer: To be determined. 6. Model Number: To be determined. 
7. Dimensions 8. Particulate Size Distribution Data 

Micron range Particle size 
distribution 
weight % 

Manufacturer’s 
guaranteed removal 
efficiency for each 

micron range 

0.5-1.0       TBD 

1.0-5.0       TBD 

  5-10       TBD 

10-20       TBD 

Over 20       TBD 

9. Type of 
Cyclone 

 Wet  Dry 

Give dimensions of cyclone. (See sample 
diagram above.) 

1. B:       in.  5. Z:       in. 

2. H:       in.  6. D:       in. 

3. S:       in.  7. A:       in. 

4. L:       in.  8. J:       in. 

10. Type of 
Cyclone Unit 

 Single  Quadruple 

 Dual  Multiclone  

11. Blower Blower horsepower: TBD hp 

Design flow rate: est. 36,000 scfm 

Draft:   Forced    Induced 

12. Design Criteria Cyclone configuration:   Positive pressure  Negative pressure  

13. Pre-Treatment 
Device 

 Cyclone  Knock-out chamber 

 Precooler  None 

 Preheater 

14. Post-Treatment 
Device 

 Baghouse/Cartridge  

 HEPA 

 Other:       

 



 

Page 2 

 

Process Stream Characteristics 

15. Brief Description 
of Process 

.Process stream is planer shavings pneumatically captured from within the planer building.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16. Flow Data Gas stream temperature: Same as inside temp of building. degrees F  

 

Moisture content: Very low.  grams of water/cubic feet (ft3) of dry air 

 

Pressure drop range    

High: TBD in. H2O  Low: TBD in. H2O 

 

Dew point temperature of process stream: Indoor Air degrees F 

 

Inlet flow rate: ext. 36,000 ACFM  

17. Dust Collection 
Device 

 Pneumatic conveyor  Rotary airlock values  Screw conveyors  Closed container 

 

 Double dump  Drag conveyor 

 

 Manual discharge device:   Slide gate  OR   Hinged doors or drawers 

18. Operating 
Schedule 

Normal: 16 hours/day 6 days/week 52 weeks/year 

Maximum: 24 hours/day 7 days/week 52 weeks/year 
 



 

DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Baghouse Control Equipment Form BCE
Revision 6 

2/18/10

 
Complete this form for each baghouse. Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 
1. Company Name 2. Facility Name:  

Idaho Forest Group LLC IFG - Lewiston  

3. Brief Project Description:  Change wood residuals handling process to reduce particulate emissions.  

 Referred to the Chips Baghouse or BH2.  

BAGHOUSE INFORMATION 
4. Baghouse Manufacturer: To be determined. 5. Baghouse Model: To be 

determined. 
6. Baghouse Equipment ID: BH2 

7 (a). Baghouse particulate matter 
emission concentration. 

Note: Provide information in 7(a)-(c) or 
answer question #8 below. 

0.003 gr/dscf Manufacturers typically provide guarantees in grains per dry standard cubic foot 
(gr/dscf).  Provide a copy of the guarantee, or other documentation, with the 
application along with a description of the types of bags that must be used to 
achieve the emission concentration. Emission concentrations less than 0.01 
gr/dscf will receive additional scrutiny by DEQ and a source test of the 
baghouse may be required. If a guarantee is not provided then you must 
document how you obtained the emission concentration. Without documentation 
the application is not complete. 

7 (b). Percentage PM10 

 
Or Provide PM10 Emission Concentration 

      % 

 
0.003 gr/dscf 

What percentage of the PM concentration listed in question #7(a) is PM10. You 
must provide documentation as to how the percentage was determined (i.e per 
the baghouse manufacturer). Without documentation the application is not 
complete. 

7 (c). Baghouse flow rate est. 36,000 dscfm Provide the baghouse flow rate in dry standard cubic feet per minute. Actual 
cubic feet per minute may be given in lieu of dscfm if it is documented that 
moisture content is insignificant. You must provide documentation as to how this 
flow rate was determined (i.e. per the exhaust fan manufacturer, combustion 
evaluation, etc.). Without documentation the application is not complete. 

8. Baghouse particulate matter control 
efficiency. 

Note: Not needed if section #7 is 
completed. 

      % PM control 

      % PM10 control 

Applicant’s providing the control efficiency of the baghouse must provide control 
efficiency for both PM and PM10. Provide a copy of the control efficiency 
documentation with the application. Documentation must include a description of 
the types of bags that must be used to achieve the control efficiency. Without 
documentation the application is not complete. 

9. Is the baghouse equipped with a bag 
leak detector? 

 Yes 

 No 

If a bag leak detector is installed provide documentation on the leak detector, 
including; how the leak detector functions and what level of the output signal 
indicates that a bag is leaking. Without documentation the application is not 
complete. 

 



IFG Comments on Facility Draft Permit, with DEQ action items included. 
 

 
Permit Condition (PC) 1.1. (DEQ’s action item).  DEQ will change “identical” to “similar design”, remove 
cyclone emissions estimation item, and simplify PC 1.1. 
 

IFG has included comments on the full list of permitting actions in the comments on the 
Statement of Basis.  
 

Table 1.1 (IFG’s action item).  IFG will fill out forms for new equipment (e.g., new kilns, new cyclones, 
and new baghouses) 
 

IFG has included forms for the kilns, the planer shavings cyclone, the planer shavings baghouse 
(BH1), the chips baghouse (BH2) and the saw line baghouse (BH3).  
 
Table 1.1, line 2:  change 2 Double-Track kilns to "manufacturer to be determined".   
Table 1.1, line 3:  change to "Main Sawmill", and "Small Log Line".  Take out all reference to 
buildings.  IFG is trying to remove the term "new" throughout the permit.   

 
Permit Condition 2.1, Table 2.1. "2 Double-Track kilns – manufacturer to be determined".  "Each kiln 
has 20 multiple vents."  
 
Permit Condition 2.2:  "… six dry kilns…" (not six drying kiln vents).  

 
PC 2.3 (IFG’s action item).  IFG will explain and certify that 10.02 mbf/hr is the maximum capacity of 
each kiln. DEQ will then remove PC 2.3 based on the information provided by IFG. 

 
A letter from the Responsible Official is attached certifying that the maximum capacity of each 
kiln is or will be as represented in the compliance demonstration.  
 
IFG preferred final language for PC 2.3:  "The permittee shall not exceed the throughput of 44 
million board feet per month and 470 million board feet per year." 

 
PC 2.4 (DEQ’s action item).  DEQ will change weight % to volume % 
 
PCs 2.7 through 2.9 (DEQ’s action item).  Once PC 2.3 is removed based on IFG’s explanation and 
certification, PCs 2.7 through 2.9 will be removed. 

 
PC 2.10 (DEQ’s action item). DEQ will change weight % to volume %. 
 
PC 3.6 (DEQ’s action item). DEQ will put content of PC 3.6 into PC 3.8 and remove PC 3.6. 

 
 
PC 3.1, process description.  Comment A2, "transport" is ok. Comment A3.  Description is fine. Planer 
Mill description strike redundant wording:  "… and stored before shipment." as final dimensional lumber 
product.  

 
  



Page 4:  Facility Information 
 

Change Sawmill information to read as follows:  "The existing sawmill building is under negative 
pressure resulting from the sawmill cyclones. The proposed additional saw line will allow 
processing of smaller logs and will be housed in a new building or an addition to the existing 
building, which will be under negative pressure from the cyclones and/or Saw line baghouse 
(BH3).  The saw line baghouse will transport sawdust and wood residuals from the small log saw 
line and will be located on the south side of the sawmill building (s). 
 
Response to Comment A1:  all chips will be handled the same, wording is OK. 
 
Planer Mill description strike redundant wording:  "… and stored before shipment." as final 
dimensional lumber product.  

 
Application Scope 
 
Second bullet:  "Install two additional drying kilns of similar design as the existing kilns..." 
Delete the note in parenthesis about the VOC limit.  The VOC emission may be revised downward in the 
future and the calculations would change. 
 
Third bullet:  "Add new sawmill equipment that can process smaller diameter logs, located inside a 
building." 
 
Fourth bullet:  "Add a material handling baghouse (saw line baghouse, BH3) to collect sawdust from the 
small log saw line. The baghouse will create negative air in the sawmill building(s)." 
 
Seventh bullet:  Strike "new'. 
 
Strike bullet item 15, this was an error in application materials not in the previous permit.  
 
Technical Analysis, Table 1, pages 7-9. 
 
This table asks for information on existing equipment that has been included in the Tier I permit since it 
was originally issued.  IFG does not have access to this historical data, much of the equipment is field 
erected.  The manufacturer of the proposed equipment has not been identified because the permittee 
cannot purchase this equipment until the permit is final.  IFG asks that this table be pared down and 
included in the Tier I permit as needed. 
 
Table 2, page 9 and 10.  The values listed in this table were based on emission factors used in the 
October 25, 2012 permitting process.  DEQ has since changed the emission factors for this equipment.  
Also, IFG corrected the method used to calculate emissions from the existing cyclones.  The values in 
this table should be updated based on the values in Appendix A of the Statement of Basis.  
 
Table 5, footnote, page 12.  Please delete the comment about the 249 tpy VOC limit limiting production 
to 400 million board feet.  Someone will be confused by this, and future changes to VOC emission 
factors could render this comment false. 
 
  



Page 12, Existing Sawmill Cyclones.  Please replace the paragraph with the following: 
 
"According to the EI submitted November 21, 2013, IFG has assumed that the throughput to the existing 
sawmill cyclones would increase in proportion to the overall increase in allowable production.  
Specifically, the cyclone throughputs are set to 396 T/yr for CY1 and 503 T/yr for CY2A and CY2B."  
 
Page 13, Table 6.  This table compares calculations using old emission factors to calculations using new 
emission factors.  Please update to be consistent with Appendix A. 
 
Page 13, TAP emissions:  Remove reference to Methyl Ethyl Ketone and Phenol and replace with 
acrolein and propionaldehyde. 
 
Page 17, first paragraph.  0.035 should be 0.038.  0.351 should be 0.38. 
 
Pages 16 – 22 will change as the permit is changed.  IFG did not comment. 
 
Response to Comment A5:  LCP stands for Lewiston Cedar Products. 
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Thursday, November 21, 2013 4:23 PM
To:     Shawnee Chen; Kevin Schilling
Cc:     'Miller, Jim'
Subject:        IFG Lewiston Runs
Attachments:    IFG_Nov_21_2013.zip; IFG_Modeling_Calcs_rev4.xls

Follow Up Flag: Follow up
Flag Status:    Flagged

Shawnee and Kevin,

The attached file contains the SIL and PM2.5 24-hour NAAQS modeling runs.  The results are tabulated 
in the .xls file.  I like to think the file naming convention is self-explanatory, it is the same as we’ve been 
using.

I’m currently running hotspot receptors using the new information.  It is just a formality.

The calculation spreadsheet is also attached.  The cyclone issues that Shawnee caught are fixed in this 
spreadsheet and the kiln emissions are based on the average factors as discussed.  Every attempt has 
been made to ensure that the modeling is consistent with the calculations. 

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net

From: Diane Lorenzen [mailto:dlorenzen@bresnan.net]  
Sent: Thursday, November 21, 2013 4:18 PM 
To: dianelorenzen@optimum.net 
Subject: fsda

 



Idaho Forest Group - Lewiston
1/24/2014

PM10 LT PM10 ST PM2.5 LT PM2.5 ST PM10 LT PM10 ST PM2.5 LT PM2.5 ST
(ton/yr) (lb/hr) (ton/yr) (lb/hr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)

Point Sources
Lumber Drying

Kilns (KILN1V5 - KILN6-V5) 6.67 1.52 5.79 1.32 8.93 2.28 7.76 1.98

Cyclones
CWCY1, was CY-1, Removed in 2012 0.138 0.069 0.069 0.034 0.000 0.000 0.000 0.000
CWCY2, was CY-2, Removed in 2012 0.029 0.015 0.015 0.007 0.000 0.000 0.000 0.000
CWCY3, was CY-3, Removed in 2012 0.063 0.032 0.032 0.016 0.000 0.000 0.000 0.000
CWCY4, was CY-4, Removed in 2012 0.345 0.173 0.173 0.086 0.000 0.000 0.000 0.000
CWCY6, was CY-6, Removed in 2012 0.212 0.106 0.106 0.053 0.000 0.000 0.000 0.000
IFGCY1, was CY-18, to be removed 0.016 0.008 0.008 0.004 0.000 0.000 0.000 0.000
CY-24, removed prior to 2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse 0.640 0.320 0.320 0.160 0.000 0.000 0.000 0.000
IFGCY3, was CY-26 0.024 0.012 0.012 0.006 0.033 0.012 0.016 0.006
IFGCY4, was CY-27A and CY-27B 0.147 0.073 0.073 0.037 0.196 0.073 0.098 0.037
IFGCY5, Fuel Hog Cyc., was PNP782(1) 0.680 0.340 0.340 0.170 0.850 0.340 0.425 0.170

Baghouses
IFGBH1, BH-1, to be removed 4.055 0.926 2.717 0.620 0.000 0.000 0.000 0.000
IFGBH2, BH-2, to be removed 4.280 0.977 2.868 0.655 0.000 0.000 0.000 0.000
IFGBH3, BH-3, to be removed 4.618 1.054 3.094 0.706 0.000 0.000 0.000 0.000
CWBH4, BH-4, removed 2012 5.068 1.157 3.396 0.775 0.000 0.000 0.000 0.000
CWBH5, BH-5, removed 2012 4.843 1.106 3.245 0.741 0.000 0.000 0.000 0.000
CWBH6, BH-6, removed 2012 3.942 0.900 2.641 0.603 0.000 0.000 0.000 0.000
CWBH7, BH-7, removed 2012 3.717 0.849 2.490 0.569 0.000 0.000 0.000 0.000
IFGBH4, to be removed 8.109 1.851 5.433 1.240 0.000 0.000 0.000 0.000
Hew Saw Baghouse 0.000 0.000 0.000 0.000 1.988 0.454 1.332 0.304
Chip Cyclone Baghouse 0.000 0.000 0.000 0.000 0.014 0.004 0.009 0.003
Shavings Cyclone Baghouse 0.000 0.000 0.000 0.000 1.600 0.440 1.072 0.295

Point Source Totals 47.595 11.490 32.822 7.806 13.611 3.608 10.708 2.798

IFG - Lewiston
PM10 and PM2.5 Modeled Emission Rate Summary

Current Modeled EmissionsPreviously Analyzed Emissions

IFG has made a number of changes to accompdate the emission factors assigned by DEQ in their August 19, 2013 letter and Oct. 28, 2013 email.



Idaho Forest Group - Lewiston
1/24/2014

SIL Modeling
PM10 LT PM10 ST PM2.5 LT PM2.5 ST
(ton/yr) (lb/hr) (ton/yr) (lb/hr)

KILN1V1-KILN4V5 -0.036 0.000 -0.031 0.000 -0.0017896 -0.0015541
KILN5V1-KILN6V5 0.298 0.076 0.259 0.066
CWCY1, was CY-1, Removed in 2012 -0.138 -0.069 -0.069 -0.034
CWCY2, was CY-2, Removed in 2012 -0.029 -0.015 -0.015 -0.007
CWCY3, was CY-3, Removed in 2012 -0.063 -0.032 -0.032 -0.016
CWCY4, was CY-4, Removed in 2012 -0.345 -0.173 -0.173 -0.086
CWCY6, was CY-6, Removed in 2012 -0.212 -0.106 -0.106 -0.053
IFGCY1, was CY-18, to be removed -0.016 -0.008 -0.008 -0.004
CY-24, removed prior to 2012 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse -0.640 -0.320 -0.320 -0.160
IFGCY3, was CY-26 0.008 0.000 0.004 0.000
IFGCY4, was CY-27A and CY-27B 0.050 0.000 0.025 0.000
IFGCY5, Fuel Hog Cyc., was PNP782(1) 0.170 0.000 0.085 0.000
IFGBH1, BH-1, to be removed -4.055 -0.926 -2.717 -0.620
IFGBH2, BH-2, to be removed -4.280 -0.977 -2.868 -0.655
IFGBH3, BH-3, to be removed -4.618 -1.054 -3.094 -0.706
CWBH4, BH-4, removed 2012 -5.068 -1.157 -3.396 -0.775
CWBH5, BH-5, removed 2012 -4.843 -1.106 -3.245 -0.741
CWBH6, BH-6, removed 2012 -3.942 -0.900 -2.641 -0.603
CWBH7, BH-7, removed 2012 -3.717 -0.849 -2.490 -0.569
IFGBH4, to be removed -8.109 -1.851 -5.433 -1.240
Hew Saw Baghouse 1.988 0.454 1.332 0.304
Chip Cyclone Baghouse 0.014 0.004 0.009 0.003
Shavings Cyclone Baghouse 1.600 0.440 1.072 0.295
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Lumber Production, Current Permit

Sawmill 351,009 mbdft/year
Dry Kilns 351,009 mbdft/year
Planer 351,009 mbdft/year

Logs Used 1,263,632 tons/year, based on std. ratio

Residuals Production. Based on specific equipment

tons/year Ratio from typical mill production
Sawmill Chips to convey 263,000 0.75 GT chips/mbdft sawmill

Sawdust to convey 116,000 0.33 GT sawdust/mbdft sawmill
Fines to cyclones 5,033 from cyclone data
Bark to fuel hog 105,000 0.3 GT bark/mbdft sawmill

Planer Chips 21,060 0.06 BDT chips/mbdft planer
Shavings 38,610 0.11 GT shavings/mbdft planer

Wood to Fuel Hog 7,200 estimated from production

Sawmill and Planer 43,643 tons/year to truck bins
LCP, When Operating 13,093 tons/year to truck bins

57,000 tons/year to truck bins

Lumber Production, Proposed

Sawmill 470,000 mbdft/year, estimated based on dry kilns
Dry Kilns 470,000 mbdft/year, production level in permit
Planer 470,000 mbdft/year, estimated based on dry kilns

Logs Used 1,692,000 tons/year, based on std. ratio

Residuals Production. Based on specific equipment

tons/year Ratio from typical mill production
Sawmill Chips to convey 353,000 0.75 GT chips/mbdft sawmill

Sawdust to convey 155,000 0.33 GT sawdust/mbdft sawmill
Fines to cyclones 28,785 from cyclone data
Bark to fuel hog 141,000 0.3 GT bark/mbdft sawmill

Planer Chips 28,200 0.06 BDT chips/mbdft planer
Shavings 51,230 0.11 GT shavings/mbdft planer

Wood to Fuel Hog 10,000 estimated from production

Total to Bins 80,015 tons/year to truck bins
LCP, Now Closed 0 tons/year to truck bins

80,000 tons/year to truck bins

IDAHO FOREST GROUP, LEWISTON
Emission Inventory/Calculations

Production Information  Supporting PTE Calculations
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LUMBER DRY KILN PARTICULATE EMISSIONS

Current Emissions, PM10 Prevously Analyzed
Current Annual Production PTE 351,009 Mbf/yr
Max Daily PTE Production 962 Mbf/day

PM10 Emission Factor: 0.038 lbs/Mbf Based on USO Source Test, HF
Annual PM10 Emissions: 6.67 tons/year PTE

Annual PM10 Emissions per Kiln 1.67 tons/year/kiln annual rate, 4 kilns
Modeled Annual PM10: 0.381 lb/hr/kiln annual rate, 4 kilns

0.076 lb/hr/vent KILN1V1-KILN4V5

Daily PM10 Emissions: 1.52 lb/hr daily rate, 4 kilns
Modeled Daily PM10: 0.381 lb/hr/kiln daily rate, 4 kilns

0.076 lb/hr/vent KILN1V1-KILN4V5

PM2.5 (not previously modeled)
Emission Factor: 0.033 lbs/Mbf As per DEQ email 10-29-13

Annual PM2.5 Emissions: 5.79 tons/year PTE
Annual PM2.5 Emissions per Kiln 1.45 tons/year/kiln annual rate, 4 kilns

Modeled Annual PM2.5: 0.331 lb/hr/kiln annual rate, 4 kilns
Modeled Annual PM2.5: 0.066 lb/hr/vent KILN1V1-KILN4V5

Daily PM2.5 Emissions: 1.32 lb/hr daily rate, 4 kilns
Modeled Daily PM2.5: 0.331 lb/hr/kiln daily rate, 4 kilns

0.066 lb/hr/vent KILN1V1-KILN4V5

Proposed Emissions, Analyzed in FIA Modeling
Proposed Annual Production PTE 470,000 Mbf/yr
Max Daily PTE Production 1,443 Mbf/day
Daily compliance based on equipment potential, not limited by permit.

PM10 Emission Factor: 0.038 lbs/Mbf Based on USO Source Test, HF
Annual PM10 Emissions: 8.93 tons/year PTE

Annual PM10 Emissions per Kiln 1.49 tons/year/kiln annual rate, 6 kilns
Modeled Annual PM10: 0.340 lb/hr/kiln annual rate, 6 kilns
Modeled Annual PM10: 0.068 lb/hr/vent KILN1V1-KILN6V5

Daily PM10 Emissions: 2.28 lb/hr daily rate, 6 kilns
Modeled Daily PM10: 0.381 lb/hr/kiln daily rate, 6 kilns
Modeled Daily PM10: 0.076 lb/hr/vent KILN1V1-KILN6V5

PM25 Emission Factor: 0.033 lbs/Mbf As per DEQ email 10-29-13
Annual PM25 Emissions: 7.76 tons/year PTE

Modeled Annual PM25: 1.29 tons/year/kiln annual rate, 6 kilns
Modeled Annual PM25: 0.295 lb/hr/kiln annual rate, 6 kilns
Modeled Annual PM25: 0.059 lb/hr/vent KILN1V1-KILN6V5

Daily PM25 Emissions: 1.98 lb/hr daily rate, 6 kilns
Modeled Daily PM2.5: 0.331 lb/hr/kiln daily rate, 6 kilns
Modeled Daily PM2.5: 0.066 lb/hr/vent KILN1V1-KILN4V5

Changes in Emissions, Analyzed in SIL (PA) Modeling
Model the changes and compare to the SCLs

Existing Kilns
Modeled Annual PM10: -0.008 lb/hr/vent KILN1V1-KILN4V5

Modeled Daily PM10: 0.000 lb/hr/vent KILN1V1-KILN4V5
Modeled Annual PM25: -0.007 lb/hr/vent KILN1V1-KILN4V5

Modeled Daily PM25: 0.000 lb/hr/vent KILN1V1-KILN4V5

Proposed Kilns
Modeled Annual PM10: 0.068 lb/hr/vent KILN5V1-KILN6V5

Modeled Daily PM10: 0.076 lb/hr/vent KILN5V1-KILN6V5
Modeled Annual PM25: 0.059 lb/hr/vent KILN5V1-KILN6V5

Modeled Daily PM25: 0.066 lb/hr/vent KILN5V1-KILN6V5
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KILN VOLATILE ORGANIC COMPOUND (VOC) EMISSIONS

Using EPA VOC factors for temperatures greater than 200 F
Average Production 2008-2011:  17% cedar, 0% P.pine, 0% ESLP, 65% hem fir, 18% red fir-larch
VOC Emissions will be tracked to verify that emissions are below the permit limit of 249 tpy.

Annual Production Limit: 470,000 Mbf/yr
Emission Factor: 1.147 lbs/Mbf VOC Emissions based on 

Emissions: 270 tons/year mix shown below.

Wood Species: VOC Weighted Reference
% of Total (lb/Mbf) (lb/Mbf)

Cedar 10% 0.14 0.014 U of Idaho, 1996
Hem Fir (use white fir) 65% 1.09 0.709 EPA Reg 10, Dec. 2012
 Douglas Fir  and larch 25% 1.70 0.424 EPA Reg 10, Dec. 2012

 Ponderosa Pine 0% 3.81 0.000 EPA Reg 10, Dec. 2012
ESLP, use Lodgepole 0% 1.53 0.000 EPA Reg 10, Dec. 2012

Other (use ESLP) 0% 1.53 0.000 EPA Reg 10, Dec. 2012
Total 100% 1.147

KILN HAZARDOUS AIR POLLUTANT (HAPS)
Total MBF processed 351,009
% Douglas Fir 25% 87,752 MBF/Yr by species
% Hem-Fir 65% 228,156

% Ponderosa Pine 0% 0

% ESLP 0% 0

% Cedar 10% 35,101
% Other (name species) 0% 0

100% 351,009

EMISSION FACTORS: EPA 12/12, except cedar

Pollutant Total HAP Methanol
Formal-
dehyde

Acetal-
dehyde

Propion-
aldehyde Acrolein

Douglas Fir 0.1913 0.1170 0.0043 0.0682 0.0007 0.0011

Hem Fir (HF, WW) 0.4956 0.4200 0.0163 0.0550 0.0018 0.0026

Ponderosa Pine 0.2029 0.1440 0.0092 0.0420 0.0032 0.0045

ESLP 0.1166 0.0628 0.0041 0.0420 0.0032 0.0045

Cedar 0.0678 0.0298 0.0016 0.0355 0.0003 0.0005

EMISSIONS Emission lb/Yr

Species Total HAP Methanol
Formal-
dehyde

Acetal-
dehyde

Propion-
aldehyde Acrolein

Douglas Fir 16787 10267 377 5985 61 97

Western Hemlock 113074 95825 3719 12549 411 593

Ponderosa Pine 0 0 0 0 0 0

White Fir (white wood) 0 0 0 0 0 0

Cedar 2380 1046 56 1246 11 18

TOTAL, lb/yr 132,241 107,138 4,152 19,779 483 707

TOTAL, ton/yr 66.12 53.57 2.08 9.89 0.24 0.35
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BAGHOUSES

Removed Baghouses
rate Flow PM10 e.f. PM25 e.f.*

Source (gr/cf) cfm lb/hr lb/hr
BH-1, Surfacing Baghouse 0.003 36000 0.926 0.620
BH-2, Surfacing Baghouse 0.003 38000 0.977 0.655
BH-3, Surfacing Baghouse 0.003 41000 1.054 0.706
IFGBH4, truck bin baghouse 0.003 72000 1.851 1.240
BH-4, Specialties Baghouse 0.003 45000 1.157 0.775
BH-5, Profiles Baghouse 0.003 43000 1.106 0.741
BH-6, Profiles Baghouse 0.003 35000 0.900 0.603
BH-7, Specialties Baghouse 0.003 33000 0.849 0.569
Conversion of minutes to hours 60 min/hr
Conversion of grains to lbs 7000 gr/lb

Added Baghouses
rate Flow PM10 e.f. PM25 e.f.*

Source/Pollutants (gr/cf) cfm lb/hr lb/hr
Hew Saw Baghouse 0.003 17655 0.454 0.304

PM10 ef reference(1) PM2.5 ef reference
Source/Pollutants (lb/ton) (lb/ton)

Chip Cyclone Baghouse 0.001
AQ-EF02, 

chips
0.001 67% of PM10

Shavings Cyclone Baghouse 0.040
AQ-EF02, 
shavings

0.027 67% of PM10

HOURS OF OPERATION 8760 HOURS PER YEAR
ANNUAL PLANER PRODUCTION 351,009 MBDFT/YR

Emissions
Basis PM10 Daily PM10 PM2.5 PM2.5

Modeled Source Name/Status (hrs/yr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)
IFGBH1, BH-1, to be removed 8,760 4.055 0.926 2.717 0.620
IFGBH2, BH-2, to be removed 8,760 4.280 0.977 2.868 0.655
IFGBH3, BH-3, to be removed 8,760 4.618 1.054 3.094 0.706
CWBH4, BH-4, removed 2012 8,760 5.068 1.157 3.396 0.775
CWBH5, BH-5, removed 2012 8,760 4.843 1.106 3.245 0.741
CWBH6, BH-6, removed 2012 8,760 3.942 0.900 2.641 0.603
CWBH7, BH-7, removed 2012 8,760 3.717 0.849 2.490 0.569
IFGBH4, to be removed 8,760 8.109 1.851 5.433 1.240

HOURS OF OPERATION 8760 HOURS PER YEAR
ANNUAL PLANER PRODUCTION 470,000 MBDFT/YR

Emissions
Basis PM10 Daily PM10 PM2.5 PM2.5

Modeled Source Name/Status (hrs/yr, ton/yr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)
Hew Saw Baghouse 8,760 1.988 0.454 1.332 0.304
Chip baghouse, tons per year 27,886 0.014 0.009
Chip baghouse, hours per year 6,240 0.004 0.003
Shavings Cyc/BH, tons per year 80,000 1.600 1.072
Shavings Cyc/BH, hours per year 7,280 0.440 0.295

*  PM2.5 e.f. is set at 67% ofPM10 e.f.

Currently Analyzed Emissions

BAGHOUSE EMISSIONS INCLUDED IN THIS MODELING

Previously Analyzed Emissions (PM2.5 not modeled)

BAGHOUSE EMISSIONS INCLUDED IN PREVIOUS PERMIT ANALYSIS

(1)  Based on Oregon DEQ Wood Product Emission Factors, for cyclones with baghouse control
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CYCLONE EMISSION FACTORS
Potlatch developed cyclone emission factors for PM.  IFG is using those emissions factors
where possible, with corresponding factors for PM10 and PM2.5.

Source
PM10 e.f. 

(lb/ton) (1)

PM2.5 e.f. 

(lb/ton) (2) Status

CY-1, Specialties Gang Rip Cyclone 0.778 0.389 REMOVED
CY-2, Specialties Gang Rip Cyc. 0.164 0.082 REMOVED
CY-3, Specialties GRECON 0.164 0.082 REMOVED
CY-4, Specialties NULOC 0.522 0.261 REMOVED
CY-6, Specialties 0.164 0.082 REMOVED
CY-18, Surfacing, #4 Splitter 0.600 0.300 IFG-CY1
CY-24, Surfac., Brooks Chip., Fines 0.778 0.389 REMOVED IN PAST
CY-25, Surfac., Brooks Chip., Chips (3) 0.062 0.031 IFG-CY2
CY-26, Sawmill, All Machine Ctrs 0.165 0.082 IFG-CY3
CY-27A, Sawmill, All Machine Ctrs 0.780 0.390 IFG-CY4A
CY-27B, Sawmill, All Machine Ctrs 0.780 0.390 IFG-CY4B
CY-FH, Complex, Fuel Hog 0.170 0.085 IFG-CY5
Notes:

(1)  Original note from Potlatch said:  Calculated using cyclone and dust parameters per Rex. M. Robbins, 
Pollution Engineering, March, 1988 , with number of turns (Ne) calc. According to Wark and Warner, 1981
(2)  Revised as required in DEQ August 19, 2013 lettter. 
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CYCLONE EMISSIONS INCLUDED IN PREVIOUS PERMIT ANALYSIS
HOURS OF OPERATION 4000 used inprevious analysis

ANNUAL SAWMILL PRODUCTION 351,009 MBDFT/YR
Current

Throughput PM10 Daily PM10 PM2.5 PM2.5
Modeled Source Name/Status tons (ton/yr) (lb/hr) (ton/yr) (lb/hr)
CWCY1, was CY-1, Removed in 2012 354 0.138 0.069 0.069 0.034
CWCY2, was CY-2, Removed in 2012 354 0.029 0.015 0.015 0.007
CWCY3, was CY-3, Removed in 2012 773 0.063 0.032 0.032 0.016
CWCY4, was CY-4, Removed in 2012 1,324 0.345 0.173 0.173 0.086
CWCY6, was CY-6, Removed in 2012 2,582 0.212 0.106 0.106 0.053
IFGCY1, was CY-18, to be removed 53 0.016 0.008 0.008 0.004
CY-24, removed prior to 2012 0 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse 20,826 0.640 0.320 0.320 0.160
IFGCY3, was CY-26 296 0.024 0.012 0.012 0.006
IFGCY4, was CY-27A and CY-27B 376 0.147 0.073 0.073 0.037

IFGCY5, Fuel Hog Cyc., was PNP782(1) 8,000 0.680 0.340 0.340 0.170

CYCLONE EMISSIONS INCLUDED IN THIS MODELING
HOURS OF OPERATION 5356 hours per year, consistent with production inc.

ANNUAL SAWMILL PRODUCTION 470,000 MBDFT/YR
Current

Throughput PM10 Daily PM10 PM2.5 PM2.5
Modeled Source Name/Status tons (ton/yr) (lb/hr) (ton/yr) (lb/hr)
CWCY1, was CY-1, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY2, was CY-2, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY3, was CY-3, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY4, was CY-4, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY6, was CY-6, Removed in 2012 0 0.000 0.000 0.000 0.000
IFGCY1, was CY-18, to be removed 0 0.000 0.000 0.000 0.000
CY-24, removed prior to 2012 0 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse(1) 27,886 0.000 0.000 0.000 0.000
IFGCY3, was CY-26 396 0.033 0.012 0.016 0.006
IFGCY4, was CY-27A and CY-27B 503 0.196 0.073 0.098 0.037
IFGCY5, was PNP782 10,000 0.850 0.340 0.425 0.170

(1) IFGCY2 routed to baghouse.  IFGCY3 and -4 output re-routed to baghouse.

(1) CW called this the Trash Hog, and it was modeled at a high emission rate, apparently in error. Values shown are what should 
have been modeled

Previously Analyzed Emissions (PM2.5 not modeled)

Emissions Modeled for This Application



Dry Kiln Particulate Emission Factors 

IFG and DEQ now have two particulate matter source tests on dry kilns, both performed by the 
same testing firm using the same methodology in 1998.  The two tests were performed on two 
separate species, but there is no reason to think that the differences between the tests are all due 
to species differences.  Even the individual test runs used to develop the average test varied 
widely.   
 
IFG is proposing that we recognize the value of all the test data, but also the limitations.  IFG is 
proposing that we average the results of the two available test results, and use them to represent 
the groups of tree species that IFG plans to dry.  
 
Excellent descriptions of the forests of Idaho and the grouping of timber trees can be found on 
the Idaho Wood Products Commission and the Western Wood Products Association websites 
(www.idahoforests.org, www2.wwpa.org).  IFG dries predominately two wood groups, hem-fir 
and Douglas-fir/larch, as well as a smaller amount of cedar.  The following is the description of 
the hem-fir and Douglas-fir/larch wood groups as the species are used in the lumber industry:   

 
In the Western Woods region, the 12 contiguous Western states plus Alaska, there are 
approximately 20 commercially important species well suited to softwood lumber production. 
While each has unique characteristics, physical and mechanical working properties, making 
it appropriate for specific applications, these Western softwood species are grouped into six 
primary combinations. These combinations simplify production, inventories and distribution, 
and facilitate engineering and product specification for design.  
 
Hem-Fir is a species combination of Western Hemlock (Tsuga heterophylla) and five of the 
True Firs: California Red Fir (Abies magnifica), Grand Fir (Abies grandis), Noble Fir 
(Abies procera), Pacific Silver Fir (Abies amabilis), and White Fir (Abies concolor). While 
Western Hemlock and the True Firs are sometimes marketed separately in products graded 
for appearance, these species share similar design values making products graded for 
structural applications interchangeable.  
 
The Hem-Fir species combination is one of the most important in the Western region, second 
only to the Douglas Fir-Larch species group in terms of abundance, production volumes, 
strength, and versatility in end use. 
 
Douglas Fir lumber products are identified by region. Products from trees growing west of 
the Cascade Crest to the Pacific Ocean, the most abundant region for Douglas Fir, are 
simply identified as "DF" on the grade stamp. East of the Cascades, Western Larch grows 
intermixed with Douglas Fir. The two species are often kept separate in appearance grade 
products but are combined in Dimension products and marketed as "DF-L". Because 
Douglas Fir and Western Larch share nearly identical structural characteristics and 
physical working properties, the two species are interchangeable in Dimension products. 

 
Both of the 1998 source tests used wood from western Oregon, with the Douglas-fir coming 
from the Vaughn, Oregon mill and the coastal hemlock coming from the Warrenton, Oregon 



mill.  It can't be proved, but based on the source of the coastal hemlock, there is a good chance 
the lumber contained higher concentrations of salt than found in inland species.  The salt would 
account for both the higher total particulate matter and the higher percentage of condensable 
particulate matter.  
 
The IFG Lewiston mill describes their white wood group as hem-fir, as is the industry practice. 
At Lewiston, however, the hem-fir group contains only 2% mountain hemlock and the rest is 
grand fir and other white fir species. IFG could make a case that the Douglas-fir emission test 
results are much more representative of the central Idaho hem-fir species group. However, as 
discussed above, IFG feels that it is better to recognize the consistencies in the available source 
test data and to permit all the kiln emissions based on an average of the test results.  
 
IFG is proposing to permit the Lewiston dry kilns based on an average of the test results and use 
those values for estimating emissions from the kilns.  These emission factors would be 
appropriate for the Idaho forest industry and would provide for efficient permitting and 
consistent regulation of sawmills throughout the state.  
 

Idaho Forest-based Dry Kiln Emission Factors 
Units are pounds per thousand board feet (lb/MBF) 

 
1998 Source Test PM Total (lb/MBF) PM10 (lb/MBF) PM2.5 (lb/MBF) 

coastal hemlock 0.051 0.051 0.048 
Douglas-fir 0.024 0.024 0.018 

Average 0.038 0.038 0.033 
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Thursday, October 10, 2013 3:36 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'
Subject:        IFG Lewiston Revised Flow Diagram
Attachments:    IFG flow v 2 Model (1).pdf

Shawnee,

The revised flow diagram for IFG Lewiston is attached.  The flow diagram reflects all the proposed 
changes to the material handling systems including baghouses and cyclones.  Please let me know if you 
have any questions.

Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Thursday, September 12, 2013 4:27 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'
Subject:        Notes on IFG Application

Follow Up Flag: Follow up
Flag Status:    Flagged

Shawnee,

The response information we sent included Figures 8 and 9.  Jim Miller noted that Figure 8 was an 
earlier version of the mill changes.  It included an additional cyclone colleting the material deposited by 
CY1, CY2A and CY2B. That was an earlier version of the plan, and would have had the exhaust from the 
intermediate cyclone being cleaned by the new BH-2.  Figure 9 is the final version, in which the 
intermediate cyclone is eliminated.  The emissions and source locations do not change. 

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net



file:///C|/Users/tstevens/Desktop/8app.txt[1/24/2014 9:34:31 AM]

From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Monday, September 09, 2013 7:42 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'; 'Short, Jesse'
Subject:        IFG Lewiston Modeling Files
Attachments:    IFG_NAAQS_rev_09082013.zip; IFG_SIL_Rev_09082013.zip

Follow Up Flag: Follow up
Flag Status:    Flagged

Shawnee,  I forgot to send these yesterday.  Diane

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Sunday, September 08, 2013 10:55 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'; 'Short, Jesse'
Subject:        IFG - Lewiston Source Test Reference
Attachments:    1079A Willamette Ind at OSU.pdf

Follow Up Flag: Follow up
Flag Status:    Flagged

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net
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CERTIFICATION
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I certify that to the best of my knowledge the enclosed information is authentic
and accurate and that the procedures were conducted according to the EPA
Methods referenced in the report.

David R. Rossman, P.E.
Horizon Engineering

David Broderick
Team Leader

Date
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Introduction

3

Source tests were made December 14-19,1998 on the exhaust of the 16-foot

Wellons dry kiln at the Oregon State University Forest Research Lab in Corvallis,

Oregon. Particulate and volatile organic compounds (VOC) as total gaseous

organic compounds (TGOC) were monitored throughout two complete drying

cycles of Douglas Fir. The testing was done to verify emission factors in the Title

V operating permit for the Willamette Industries Warrenton saw mill and Vaughn

Laminating Complex.

David Broderick, Joe Fiedler and David Bagwell of Horizon Engineering did the

testing. Jon Lund of Willamette Industries arranged for the testing; Dr. Michael

Milota and Mark Lavery of OSU operated the Kiln. A source test plan was filed

with Jack Herbert of the Oregon Department of Environmental Quality (ODEQ)

and Gracia Castro of Lane Regional Air Pollution Authority. Tom Freeman of

LRAPA visited the site during the testing.

Summary of Results

The test results are summarized in Table 1. Although the testing periods

covered about 93% of the actual drying cycles, the results have been

extrapolated to the entire drying cycle times and have been calculated on a

production basis. Detailed results and sampling parameters are included in the

Appendix.

Particulate numbers include the "back half' condensable material collected in the

impingers and on a filter following the impingers (as specified in ODEQ Method

7). The condensable fraction of material averaged about 70% for the two test

cycles. Particulate emissions using EPA Method 5 would not include this

material.

VOC results were obtained using the continuous flame ionization detector

method of EPA Method 25A. The sample was diluted with dry air to avoid

attenuation from the high moisture gas stream.

••••••• HORIZON ENGINEERING •••••••
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Table 1

Douglas Fir Test Results, Wellons Dry Kiln, OSU

Test Dates: December 14-19, 1998

Units Cycle 1 Cycle 2 Average

Particulate (ODEQ M-7) Ib/mbf 0.020 0.024 0.022

Ib/hr 0.0008 0.0010 0.0009

gr/dscf 0.0016 0.0017 0.0017

Volatile Organic Compounds

TGOC, dry basis (EPA M-25A) IbC/mbf 0.40 0.38 0.39

IbC/hr 0.017 0.016 0.017

ppmC 150 123 137

Source Parameters

Flow Rate, standard dscf/min 60 69 65

Flow Rate, actual acf/min 86 97 92

Exhaust Moisture % 23 21 22

Exhaust Temperature of 146 145 146

Description of the Source and Its Operation

The 16-foot Wellons kiln located in the Forest Research Lab at OSU is a small

version of a production kiln and is set up to dry about 2000 board feet at a time.

A computer in an adjoining lab room controls the drying cycle. Photographs at

the end of the report text show the kiln and sampling setup.

The kiln is steam-heated with coils located above the lumber on either side of an

axial fan. The fan reversed every three hours (all programmed on the computer)

to keep the drying process more uniform.

There are two exhaust vents with motorized dampers, one from each side of the

•••••*. HORIZON ENGINEERING ••*.*.*
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steam coils. As the fan blows in one direction, the positive-pressure side

(between the steam coils and the lumber stack) exhausts through one vent while

the negative-pressure side vent is drawing in ambient air. The dampers are

controlled to keep the wet bulb temperature at the programmed level, so it is

expected that exhaust flow rates will vary over the cycle.

The exhausts were sampled above the roof of the building through ports located

to meet EPA Method 1 criteria. Two traverses were made on each exhaust for

each test run. voe was sampled through another port just upstream from the

particulate sampling ports.

Although not directly related to this work, it is notable that the aluminum exhausts

and screens over their exits showed no deposits of material. According to Dr.

Milota, the kiln was installed in 1989 and has been in regular use (about 25%

overall) since then and the aluminum of the exhausts is still bright material,

inside and out.

Two loads of Douglas Fir were dried to less than 13% moisture, dry basis, over

60-hour cycles. The wood dried during testing was from the Willamette

Industries Vaughn facility. The logs were 20 to 60 days old when cut on

November 9, 1998. The lumber was shipped under cover on December 11 to

OSU and stored outside under cover until the testing. The lumber was 16-foot

sections of 2 x 6's. A total of about 2,560 board feet were dried in the first cycle

and about 2,3q4 board feet in the second cycle.

The drying schedule is summarized in Table 2; Table 3 is the drying data

summary. Graphs 1 and 2 show the dry and wet bulb temperatures inside the

kiln.

••••••• HORIZON ENGINEERING •••••••
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Table 2

Drying Schedule

Period Hour Tdry Irwet Time Fan Reversals

(hours)

!cycle 1

1 0-2 80 70 2 1.5

~ 2-12 155 145 10 3

3 12-24 165 150 12 3

~ 124-48 170 150 124 3

5 ~8-60 180 165 12 3

Cycle 2

1 0-2 80 170 2 1.5

2 2-12 155 145 10 3

3 12-24 165 150 12 3

4 24-36 170 140 12 3

5 36-52 170 140 16 3

~ 52-60 180 165 8 3

Table 3

Drying Data Summary

6

Units Charge 1 Charge 2

Run Time Hours 60 60

Initial MC % dry basis 38 38

Hot Check MC % dry basis, 13.1@46:38 14.2@46:08

hr:min 12@54:56

Final MC % dry basis 12.8 11.9

Charge size Board feet 2,560 2,304

••••••• HORIZON ENGINEERING •••••••



Willamette Ind., OSU Kiln, December 1998 7

..
I
~

1-,
~

1
~~

-cQ)-c0
1

(.'I

.Q
~

:f! ~

:i ::3 ::3

.Q .J .c 'liS
b i '0
'C E,

:--,.

..

~
~

-
-
.

-• ~

,s.
~ ......:

\
V'I
~ -P
'Q

JD -

-

a
a
co......

o
o
C\l......

% '::>W JO ,:j lodwa.l

o
a
CD

o
ci

q
o
I,()

C!
o
C\I

q
o.....

******* HORIZON ENGINEERING *******



Willamette Ind" OSU Kiln I December 1998 8

I
...

~
'lI

..:

:S!
.Q

::J "5
.Q ..I., .Q

b
.,!.
Q)

'0
"':I 2-

.....

-
-

....

-
(b

""'l

~

""'" -,
~
'0 -
:f
Q

(;)

o
0',).....

o
N.....

% 'ow JO :f Iodw9,L

o
co

o

<:)

d
<0

<:)

o.....

******* HORIZON ENGINEERING *******



Willamette Ind., OSU Kiln, December 1998

Sampling and Analytical Procedures

9

General Two loads of lumber were dried; particulate and TGOes were

monitored almost continuously. The TGOe testing equipment was moved every

three hours to the exhausting stack. For the particulate testing, one sampling

train (set of filters and glassware) were used on each exhaust, keeping the same

sample gear together for each individual stack over the entire cycle.

Problems During Run 7 of the first cycle the voe probe was not moved to the

exhausting stack for about two of the three hours. A time weighted average of

the previous and following tests was used to fill in the time gap.

Total Particulate Oregon DEQ Method 7 equipment and operating

methods were followed. DEQ Method 7 particulate includes the normal "front

half' heated probe and filter material specified in EPA Method 5, as well as

condensable material caught in the impingers in the "back half' of the train and a

back half filter located between the last two impingers. Probe and front filter

temperatures were maintained at 250°F during the sampling.

Supporting EPA Methods 1, 2 and 4 were followed for determination of traverse

point locations, exhaust flow rates and moisture content. According to Method 2,

the duct geometry required two perpendicular traverses of 6 points each for the

particulate testing. Because of the extremely slow exhaust velocity, a Shortridge

AirData 870 digital micro manometer was used to measure the velocity

pressures instead of the normal inclined manometer. During much of the testing

the velocity pressure differential was below 0.0010 inch of water. The micro

manometer reads to 0.0000 inches of water.

Moisture was determined (through impinger weight gain) for each run (three-hour

period) to allow moisture correction of the TGOe results. Blank correction

calculations are in the Appendix. Blank water values apply only to the initial 200­

ml of de-ionized water in the impingers at the beginning of the tests on each

exhaust. Approximately 200 ml of condensed water was left in the first two

impingers after each run .
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Temperatures were monitored with k-type thermocouples and the indicators built

into the Graseby Model2010A pump/meter box. Calibrations on these and other

equipment used are in the Appendix. Leak checks were made on the pitot lines

and the sampling trains before and after each three-hour cycle. Isokinetic

sampling conditions were determined with the aid of a Hewlett-Packard 48 series

calculator programmed with the operating equations.

Lab analysis of the collected particulate samples was by Antech of Corbett,

Oregon. Their results and worksheets are in the Appendix.

The lab has noted that the filter for Cycle 1 (east) had a shredded edge. This

happens occasionally during sample recovery when the filter paper sticks to the

filter holder. The glass fiber filter media is very fragile and breaks easily if

stressed. In this event, the person recovering the sample is very aware that all

of the filter (even tiny fragments) must be included in the sample. As much as

possible is included in the petrie dish that contains the filter after its use. Any

filter fragments not included with the filter (normally this is a layer sticking to

glass front half of the filter holder), end up in the front acetone as that component

is cleaned.

The result of this is that the net filter weight may be low or even negative, but the

front acetone will be higher because it includes the filter fragments. The

distribution of sample weight would appear different for that run, but unless part

of the filter is actually lost, which is unlikely, there is no net effect on the

calculated final sample weight for the run.

VOC A continuous analyzer was used for VOC determination as total gaseous

organic compounds (TGOC) according to EPA Method 25A. A JUM Engineering

Model VE-7 heated flame ionization detector was used on the 0-100 ppm range.

The gas sampling probe was moved at every fan reversal to stay in the

exhausting stack. The sample stream was drawn through a heated stainless

steel probe and heated glass fiber filter, passed through heated Teflon sample

line to the heated FlO analyzer in an equipment trailer. All sample-exposed lines

and surfaces were stainless steel or Teflon. The sample was diluted at the

******* HORIZON ENGINEERING *******
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analyzer with charcoal filtered ambient air to keep the moisture going into the

FlO below 20%.

Calibrations on the TGOC analyzer were made using mixtures of propane in

nitrogen. All calibration standards used in the testing are traceable to NIST

standards. Introducing calibration gas just ahead of the heated filter made all

calibration checks "bias" checks. Zero, span, and calibration error (linearity)

were made at the beginning of each cycle. Before and after each three-hour

test, bias checks were made first with no adjustments to the dilution air

rotameter, then again with the dilution air shut off. The analyzer was very stable

and rarely needed adjustments.

All of the analyzer checks were well within allowable limits. The calculated

results are corrected for dilution air, moisture content (from the M-7 tests) and for

minor instrument drift. Documentation for the quality assurance checks on the

analyzer system and calibration gas certificates are in the Appendix.

The analyzer output was read every minute and recorded by a Rustrak Ranger II

data logger. A strip chart record was also made as a backup. Data logger

information and the accompanying software were used to determine the reported

results. Graphic printouts of the data logger information are in the Appendix.

Calculations To calculate emissions for the entire drying cycle periods,

data during calibration gaps and leak check periods had to be generated.

Calibration periods were filled in with averages of the preceding and following

tests. Any missing data periods due to equipment interruptions were also

estimated using averages on both sides of the missing data. The process was

very steady so this should have little or no effect on the results.

Discussion

All quality assurance checks, including leak checks and instrument calibrations,

were within allowable tolerances. The isokinetics on a few of the runs were

somewhat higher than normal Method 7 limits, but the fact that most of the

particulate was in the back half makes isokinetics of little importance.

******* HORIZON ENGINEERING *******
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Particulate concentrations measured according to DEQ Method 7 and are

accurate to ± 5% or less. Sample volumes were relatively large, sample weights

were well above the interference level, and the long runs minimized the effect of

reagent blank weights.

VOC concentrations measured according to EPA Method 25A and are accurate

to ± 5% or less. Corrections were made for minor instrument drift.

The velocity measurements were made with a digital micro manometer because

of the low velocity pressures. The uncertainty of the velocities and flow rates are

estimated to be ±15%. There were some velocities measured at the micro

manometer's lower limit of 0.0000 inches of water. The percent uncertainty in

these values can become significant. That these numbers were small minimizes

the uncertainty effect on the final results. The average velocity pressure for all of

the test runs was about 0.0006 inches. Also, the accuracy of the S-type pitot

coefficient at these low velocities is an unknown.

It is unlikely that all of the uncertainty will be in the same direction and overall we

estimate that the VOG emission results are ± 20% or better. The VOG emission

factor generated in this work is similar to the Douglas Fir emission factors

published in NGASI Technical Bulletin 718.
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Figure 1

Forest Research Lab with Kiln Exhausts (Looking East)

13

•

Figure 2

Kiln Exhausts During Sampling

(TGOC analyzer is in trailer)
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Figure 3

16 Ft. Wellons Kiln (Loading End)
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Figure 4

16 ft. Wellons Kiln (Opposite End)
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Figure 5

Kiln Exhaust Ducts (West Side)
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Figure 6

East Side of Kiln Interior (no lumber)
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Figure 7

Rooftop Sampling
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Figure 8

Exhausts During Testing (Skin Removed)
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Figure 9

Close-up of Exhaust Outlet (after nine years)

Figure 10

Particulate Control Boxes During Sampling

18
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APPENDIX
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Nomenclature & Drift Correction Documentation

Total Particulate

Particulate Emissions Summary

Particulate Emissions Determinations

Sample Calculations

Field Data Sheets

Blank Correction Sheets

Laboratory Results and Worksheets

Moisture Catch Sheets

Moisture Catch Field Data Sheets

Traverse Point Locations

Gases

TGOC Emissions Summaries

Gaseous Determinations (Bias Checks)

Data Logger Gas Charts

Strip Chart

Calibration Gas Certificates

Calibration Data

Meter Box

Pitots

Micromanometer

Thermocouples and Indicators

Nozzle Diameters

Barometer

Kiln Information

Administrative

Source Test Plan and Correspondence
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Nomenclature

Horizon Engineering 503/255-5050 FAX 255-0505
Based on equallon.

Constants Value Units Definition Ref
Psld(l) 29.92129 iolly Standard Pressure CRC
Psld(2) 2116.22 lbf In' CRC
Tsld 527.67 ". Standard Temperature CRC
R 1545.33 fllbf Ilhmol OR Ideal Gn COllslant CRC
MWatm 28.965 Ibm IllmlOle Atmospheric (20,946 0/002, 0.033% C02, Balance N2+Ar)

MWe 12.011 Ibm I lbmolc Carbon CRC
MWco 28.010 Ibm flbmole Carbon Monoxide CRC
MWco2 44.010 Ibm / lbmote Carbon Dioxide CRC
MWh20 18.D15 Ibm Ilbmole Water CRC
MWno2 46.006 Ibm Ilbmole Nitrogen Dioxide CRC
MWo2 31.999 Ibm I Ibmole Oxygen CRC
MWso2 64.063 Ibm/lbmole Sulfur Dioxide CRC
MWn2+ar 28.154 Ibm Ilbmole (Balance with 98.82% N2 & 1.18% Ar) Emission balance

CI 385.3211 ft'/lbmol Ideal Gas Constant@ Standard Conditions

C2 816.5455 inHg in'l "R ft· Isokentics units correction conslanl

Kp 5129.4 nI min [ ( inHg Ibm/mole) I (OR inH20) 1 A!h Pilot tube constant Ref2.5.1
Symbol Units Definition Calculating Equation or Source or Data EPA
As in' Area, Stack

An in' Area, Noule

Bws % Moislure, % Stack gas ( 100 Vw(std) I [Vw(std)+Vm(sld) n Eq.5-3
C ppmv-C Carbon (General Reporting Basis for Organics)

CI ft3/1bmol Gas Constant@StandardConditions [ R Tstd I pstd(2) ]

C2 inHg in2/ OR ft2 ( 14,400 Pstd I Tstd )

Cd Ibm-GAS I MMdscf Mass of gas per unit volume {Cgas MWgas I CI ]

eg gr/dscf Grain Loading, Actual ( 15.432 mnl Vm(std) 1,000] Eq.5-6
cg@X%C02 gr/dscf Grain Loading Corrected to X% Carbon Dioxide (X%/C02%]

cg@X%02 gr/dscf Grain Loading Corrected to X% Oxygen [(20.946-X%) I (20.946-02%) l
Cgas ppmv,% Gas Concentration, (ColTected)

Cgas@X%C02 ppmv Gas Concentration Correction to X% Carbon Dioxide (X%/C02%)

Cgas@X%02 ppmv Gas Concentration Correction to X% Oxygen [(20.946-X%) 1(20.946-02%) 1

CO ppmv Carbon Monoxide

Co ft Outer Circumference of Circular Stack

Ci ft Inner Circumference of Circular Stack

CO2 % CamonOioxide

Cp Pitot tube coefficient

CI Iblhr Particulate Mass Emissions {60cg Qsdl7,000 l
dH in H20 Pressure differential across orifice

Dn in Diameter, Noule

dp"lh Average square root ofvelodty pressure

Ds in Diameter, Stack

E Ib/MMBtu Pollutant Emission Rate Cgas Fd MWgas (20.9461 (20.946-02%» 1( 1,000,000 Cl )

Fd dscf/MMBtu F Factor for Various Fuels Table 19-1
I % Perccllt !sokinetic [ C2 Ts(abs) Vm(std) I (vs Ps mfg An 0)] Eq.5-8*
Md Ibm /Ibmole Molecular weight, Dry Stack Gas [(I-%02-%C02)(MWn2+ar)+(%02 MWo2)+{%C02 MW(02) Eq.3-1*

mfg Mole fraction of dry stack gas [ t-Bws/100]

Mgas Ibm/hr Gaseous Mass Emisisons [ 60 Cgas(ppmv) MW Pstd(2) Qsd 11,000,000 R Tstd l
mn mg Particulate lab sample weight

Ms Jbm/lbmole Molecular weight, Wet Stack [Md mfg +MWh20 (I-mfg)] Eq.2-5

MW Ibm /Ibmole Molecular Weight

N02 ppmv-N02 Nitrogen Dioxide ( General Reporting Basis for NOx)

NOx ppmv-N02 Nitrogen Oxides (Reported as N02)

02 % Oxygen

OPC % Opacity

Pbar inHg Pressure, Barometric

Pg in H20 Pressure, Sialic Slack

Po inHg Pressure, Absolute across Orifice [ Pbar+dHl13.S9SS ]

Ps inHg Prcssure, Absolute Stack {Pbar+PglI3.595S l Eq.2-6*

Qa acf/min Volumetric Flowrate, Actual (Asvs/l441

Qsd dscf/min Volumetric Flowrate, Of)' Standard [Qa Tstd mfg Ps)1 [Pstd(l) Ts(abs)] Eq 2-10*

Rf MMBtulhr ( 1,000,000 Mgas (20.946-02) Y[Cd Fd 20.946]

S02 ppmv-S02 Sulfur Dioxide

t in Wall thickness of a stack or duet

TGOC ppmv-C Total Gaseous Organic Concentralion (Reported as C)

Tm OF Temperature, Dry gas meter

Tm(abs) OR Temperature, Absolute 01)' Meter (Tm + 459.67]

Ts OF Temperature, Stack gas

Ts(abs) OR Temperature, Absolute Slack gas ( Ts + 459.67 )

Vic ml Volume of eondeJlsed water

Vm def Volume, Gas sample

Vm(std) dscf Volume, Of)' standard gas sample ( Y Vm Tstd Po VI Pstd( I) Tm(abs)] Eq.5-1

ys rpm Velocity, Slack gas Kp Cp dp"V. [Ts(abs) 1(Ps Ms) J" v. Eq.2-9*

Vw(std) sef Volume, Water VapOr 0.04707 Vic Eq.5-2

Y Dry glls meier calibration factor Fig. 5.6

0 min Time, Total sample

•



13585 N.E. Whitaker Wav • Portland. OR 97230
Phone (503)25&-5050 • Fax (503)255{)5()5===== horlzone@teleport.com DRIFT CORRECTION DOCUMENTATION

(Eq.3A-I)

(Eq.6C-I)

EPA Drift Equations:
• Method 3A: Oxygen and Carbon Dioxide

C
(Cma - Caa)(C - Cm) + Cma

S'" (Cm- Ca)

• Method 6C: Sulfur Dioxide

C = Cma(C - Co)
gas (C - C )

m a
• Method 7E: Nitrogen Oxides, Section 8 of Method 7E states: "Follow Section 8 of Method 6C (Eq.

6C-I)"
• Method I0: Carbon Monoxide, the EPA does not currently address Gas Filter Correlation instruments,

therefore there are no current standards.
• Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting

for drift although there are established limits.

Horizon Engineering Drift Correction Equations:

z = (Cof-Coi)(T,,-Tei)

x (Tef - Tei )

Co

C

Definition
Effluent gas concentration, dry basis
Actual upscale calibration gas concentration
Actual zero/low calibration gas concentration
Average of initial and fmal system upscale calibration bias responses
Initial system upscale calibration bias response
Final system upscale calibration bias response
Average of initial and fmal system zeronow calibration bias responses
Initial system zero/low calibration bias response
Final system zeronow calibration bias response
Average gas concentration indicated by gas analyzer, dry basis
Starting test time
Ending test time
[nitial system bias calibration response time
Final system bias calibration response time
Mid:point of test time or gas sampling interval to be analyzed
Approximate upscale response at mid-point test time
Approximate zero/low response at mid-point test time

Notes or exceptions:
TOOe is first recorded on a wet basis, then corrected to a dry basis
The TOOe instruments used by Horizon have some historic data on instrument response to different hydrocarbons.
For propane the response is I to 1 molecule while methane is 1.037 to I molecule. We correct for the instrument's
"over response" to methane.

Air Pollution Emission Testing. Infrared Inspections. Mechanical Engineering
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Particulate Emissious - Cycle No.1 Summary

Ibmlhrgr/dsef
Iso
%

Qsd
dscfm

H2O
%

Willamette Ind. - OSU
Cycle No. 1 Douglas Fur - Particulate
Dec 14 16 1998,

Interval
Run Start End Test Time Bws Qsd Isokinetics
ill min min Kiln dscfm %

1 08:52 10:12 75.0 80.0 5.7% 181.9 88.5

10:12 10:26 14.0

2 10:26 13:49 180.0 203.0 17.7% 50.1 109.9

13:49 13:53 4.0
3 13:53 16:44 165.0 171.0 20.5% 81.8 100.7

16:44 16:55 11.0
4 16:55 19:50 175.0 175.0 12.2% 73.6 100.4

19:50 19:55 5.0

5 19:55 22:50 175.0 175.0 18.8% 66.1 112.7

22:50 22:55 5.0

6 22:55 01:44 165.0 169.0 20.4% 61.1 102.8

01:44 01:56 12.0

7 01:56 04:45 165.0 169.0 23.0% 46.0 116.4

04:45 04:57 12.0

8 04:57 07:55 175.0 178.0 22.7% 48.3 107.4

07:55 07:58 3.0

9 07:58 10:53 170.0 175.0 22.8% 57.3 106.2

10:53 10:58 5.0

10 10:58 13:52 170.0 174.0 23.0% 49.4 105.8

13:52 13:57 5.0

11 13:57 16:53 175.0 176.0 23.5% 57.4 110.3

16:53 16:57 4.0

12 16:57 19:52 175.0 175.0 20.4% 59.4 103.7

19:52 19:56 4.0

13 19:56 22:51 175.0 175.0 22.0% 56.3 113.8

22:51 22:58 7.0

14 22:58 01:51 170.0 173.0 21.7% 50.9 109.5

01:51 01:56 5.0

15 01:56 04:45 170.0 169.0 22.6% 70.4 109.2

04:45 04:59 14.0

16 04:59 07:57 175.0 178.0 22.2% 46.5 109.1

07:57 08:17 20.0

17 08:17 11:07 165.0 170.0 24.5% 76.4 100.0

11:07 11 :16 9.0
18 11:16 14:09 170.0 173.0 31,2% 45.0 106.9

14:09 14:15 6.0

19 14:15 17:31 175.0 196.0 32.6% 53.3 105.6

17:31 17:35 4.0

20 17:35 20:30 175.0 175.0 30.4% 47.9 102.5

20:30 20:36 6.0
21 20:36 21:52 75.0 76.0 29.0% 53.6 100.7

21:52 22:17 25.0

Time Weighted Averages

Total Cycle Time
Total Test Interval
Total Actual Testing Time
Percent Actual Testing ofCycle Time

3,685 min
3,660 min
3,415 min
92.7%

22.5% 60.3 106.5 0.0016 0.0008

Production 2,560 bft
0,018 IbmlMdbft (For actual testing time)
0.020 IbmlMdbft (Corrected for untested intervals between runs and port changes)

NOTES [A] Emissions for untested intervals are time weighted average ofprevious and following tests.
[B] Results for individual runs are not availiable

INTERVL2.WBI Horizou Engineeriug 02110/99 10:24



Particulate Emissions - Cycle No.2 Summary

Willamette Ind. ~ OSU
Cycle No.2 Douglas Fur· Particulate
Dec 16 19 1998- ,

Interval
Run Start End Test Time Bws Qsd Isokinetics
ID min min Kiln dscfm %

1 23:07 00:32 85.0 85.0 4.2% 247.3 36.9

00:32 00:37 5.0
2 00:37 03:34 175.0 177.0 18.3% 45.3 103.0

03:34 03:37 3.0
3 03:37 06:29 170.0 172.0 20.6% 53.9 95.0

06:29 06:37 8.0
4 06:37 09:28 170.0 171.0 20.3% 61.1 105.0

09:28 09:36 8.0
5 09:36 12:31 155.0 175.0 20,8% 75.8 105.2

12:31 12:36 5.0
6 12:36 15:33 175.0 177.0 23.0% 53.2 108.2

15:33 15:37 4.0
7 15:37 18:35 175.0 178.0 22.6% 89.0 104.9

18:35 18:37 2.0

8 18:37 21:35 175.0 178.0 22.7% 62.7 103.3
21:35 21:37 2.0

9 21:37 00:30 170.0 173.0 22.7% 76.2 115.5
00:30 00:39 9.0

10 00:39 03:32 170.0 173.0 22.6% 44.2 112.0
03:32 03:40 8.0

11 03:40 06:31 150.0 171.0 23.0% 81.8 108.2
06:31 06:40 9.0

12 06:40 09:29 165.0 169.0 22.9% 49.2 108.0

09:29 09:38 9.0
13 09:38 12:30 165.0 172.0 17.9% 79.2 98.5

12:30 12:38 8.0
14 12:38 15:31 170.0 173.0 17.1% 54.6 100A

15:31 15:39 8.0
15 15:39 18:35 175.0 176.0 17.8% 92.8 103.6

18:35 18:40 5.0
16 18:40 21:47 170.0 187.0 17.0% 52.0 11 1.2

21:47 21:55 8.0
17 21:55 00:48 170.0 173.0 17.1% 93.5 11 1.9

00:48 00:57 9.0
18 00:57 03:50 170.0 173.0 17.3% 50.4 109.2

03:50 03:59 9.0
19 03:59 06:52 170.0 173.0 30.6% 68.2 125.8

06:52 06:57 5.0
20 06:57 09:49 170.0 172.0 29.0% 45.6 106.0

09:49 09:55 6.0
21 09:55 11:15 80.0 80.0 33,9% 57.3 102.6

11:15 11:21 6.0

Time Weil!hted AveralICS I

gr/dscf lbmlhr
Total Cycle Time
Total Test Interval
Total Actual Testing Time
Percent Actual Testing of Cycle Time

3,614 min
3,608 min
3,375 min
93.4%

H20
%

21.1%

Qsd
dscfm

69.0

Iso
%

105.2 0.0017 0.0010

Production 2,304 bft
0.025 IbmIMdbft (For actual testing time)
0.027 IbmlMdbft (Corrected for untested intervals between runs and port changes)

NOTES [A] Emissions for untested intervals are time weighted average of previous and following tests.
[B] Results for individual runs are not availiable

INTERVL2.WBI Horizon Engineering 02/10/99 10:26



Particulate Data Summation 1 of2

01118/99 14:53Honzon Engmeenng

Client Willamette Industries - OSU 14-Dec-98 Date
Source Kiln Test No.2 Cycle No.1 Douglas Fir drb Operator
Location Carvalis, OR part...zas File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Definitions Symbol Units I 2 3 4 5 6 7 8 9 10 1l Sum Average

West East West East West East West East West East West Time Weight
Date 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 15-Dec 15-Dec 15-Dec 15-Dec 15-Dec
Time,Starting 08:52 10:26 13:53 16:55 19:55 22:55 01:56 04:57 07:58 10:58 13:57
Time, Ending 10:12 13:49 16:44 19:50 22:50 01:44 04:45 07:55 10:53 13:52 16:53

80.0 203.0 171.0 175.0 175.0 169.0 169.0 178.0 175.0 174.0 176.0 3,505
Volume, Gas sample Vm dcf 55.082 47.497 64.926 61.636 62.164 49.341 41.985 43.315 48.982 42.399 53.246 1,030.915
Temperature, Dry gas meter Tm OF 48.1 78.5 70.4 76.1 68.8 74.7 66.5 75.8 64.8 75.9 73.0 70.5
Temperature, Stack gas Ts OF 103A 135.7 144.1 123.2 139.4 142.6 148.8 147.3 148.5 146.8 149.7 146.3
Temperature, Stack Dry Bulb Tdb OF na na na na na na na na na na na
Temperature, Stack Wet Bulb Twb OF na na na na na na na na na na na
Pressure differential across orifice dH inHZO 1.871 0.203 0.575 0.376 0.331 0.302 0,166 0.191 0.272 0.202 0.276
Average square root velocity pressure dp"'lS in H20""Y2 0.054 0.018 0.029 0.024 0.023 0.022 n.017 O.OlH 0.1)21 0.018 0.(121

Diameter, Nozzle Dn in 0.9880 n.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054
Dry gas meter calibration factor y 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 }O.90 30.90 30.90
Pressure, Static Stack Pg inHZO 0.00 0.00 0.00 0.110 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 75.0 180.0 165.0 175.0 175.0 165.0 165.0 175.0 170.0 170.0 175.0 3,415
Stack Area As in' 159.5 159.5 159.5 f 59.5 159.5 159.5 159.5 159.5 159.:- 159.5 159.5
Nozzle Area An in' 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc ml 75.1 217.4 357.0 289.5 326.6 295.5 270.5 272.5 311.6 271.5 347.6
Particulate sample weight~Total rnn mg 108.32
Oxygen Atmos. %02 20.95 10.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. % C02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Molecular weigh~ Dry Stack Md lbm/lbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90 30.90
Pressure, avg arcoss orifice Po inHg 31.04 30.91 30.94 30.93 30.92 30.92 30.91 30.91 30.92 30.91 30.92
Volume, Dry standard gas sample Vm(std) dscf 58.03 47.62 65.32 62.10 62.70 49.83 42.51 43.65 49.77 42.71 53.27 1,042.420
Volume, Water Vapor Vw(std) scf 3.54 10.23 16.83 13.63 15.37 13.91 12.73 12.83 14.66 12.78 16.36 303.715
Moisture, % Stack (EPA 4) Bws(l) % 5.74 17.69 20.49 18.00 19.69 21.82 23.05 22.71 22.76 23.03 23.50 23.08
Moisture, % Stack (psychometry-Sat) Bws(2) % 6.84 17.1l 21.22 12.16 18.83 20.43 23.83 23.01 23.70 22.72 24.42 23.10
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 15.0 15.0 20.0 20.0 20.0 20.0 15.0 19.0 18.0

Mole Fraction dry Gas mfg 94.3% 82.3% 79.5°.10 87.8% 81.2% 79.6% 77.0% 77.3% 77.2% 77.0% 76.5%

Molecular weight, Wet Stack Ms Ibm/lbmole 28.34 27.03 26.72 27.63 26.90 26.73 26.44 26.48 26.47 26.44 26.39

Velocity, Stack gas vs fpm 180.0 60.0 102.9 80.9 80.8 76.7 60.3 62.8 74.8 64.5 75.8 77.5

Volumetric FIowrate, Actual Qa acf/min 199.4 66.5 113.9 89.6 89.5 84.9 66.8 69.6 82.8 71.4 84.0 85.8

Volumetric FIowrate, Dry Standard Qsd dscflmin 181.9 50.1 81.8 73.6 66.1 61.1 46.0 48.3 57.3 49.4 57.4 60.3
Percent Isokinetic I % 88.5 109.9 100.7 100.4 112.7 102.8 116.4 107.4 106.2 105.8 110.3 106.5

Grain Loading, Actual cg gr / dscf 0.0016
mgt dscm 3.7

Particulate Mass Emissions Ct Ibm/br 0.0008
gm/br 0.38.



Particulate Data Summation 2 of 2

Client Willamette Industries - asu 14-Dec-98 Date
Source Kiln Test No.2 Cycle No.1 Douglas Fir drb Operator
Location Corvalis, OR part~as File
Methods EPA 1-4, ODEQ 5 mew Analysist/QA
Definitions Symbol Units 12 13 14 15 16 17 18 19 20 21 Sum Average

East West East West East West East West East West Time Weight
Date 15-Dec 15-Dec 15-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec
Time, Starting 16:57 19:56 22:58 01:56 04:59 08:17 11:16 14:15 17:35 20:36
Time, Ending 19:52 22:51 01 :51 04:45 07:57 11:07 14:09 17:31 20:30 21:52

175.0 175.0 173.0 169.0 178.0 170.0 173.0 196.0 175.0 76.0 3,505
Volume, Gas sample Vm dcf 51.445 53.281 44.845 61.708 42.100 60.093 38.790 47.052 41.525 19.503 1,030.915
Temperature, Dry gas meter Tm 0p 76.0 66.8 71.8 63.5 72.1 64.0 67.4 64.2 77.8 69.1 70.5
Temperature, Stack gas Ts 0p 142.5 145.4 145.3 150.2 146.5 \53.1 159.7 163,8 16 J.(i 156.6 146.3
Temperature, Stack Dry Bo1b Tdb 0p na na na na na na na na na na
Temperature, Stack Wet Bulb Twb 0p na na na na na na na na na na
Pressure differential across orifice dH in H2O 0.281 0.269 0.216 0.410 0.172 0.465 0.168 0.241 0.174 0.236
Average square root velocity pressure dpAY2 in H20"Y2 0.022 0.020 0.019 0.026 0.017 0.029 0.019 0.022 0.020 0.021
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054 0.7900 0.8054
Dry gas meter calibration factor y 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.90 30.90 30.90 30.90 30.90 30.60 30.60 30.60 30.60 30.60
Pressure, Static Stack Pg in H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TlDle, Total sample 0 min 175.0 175.0 170.0 170.0 175.0 165.0 170.0 175.0 175.0 75.0 3,415
Stack Area As in' 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc ml 308.5 323.6 268.5 390.7 259.5 417.7 398.7 486.9 383.7 179.3
Particulate sample weight-Total mn mg 108.32
Oxygen Atmas. %02 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. % C02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 om 0.03
Molecular weight, Dry Stack Md Ibm I lbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.90 30.90 30.90 30.90 30.90 30.60 30.60 30.60 30.60 30.60
Pressure, avg arcoss orifice Po inHg 30.92 30.92 30.92 30.93 30.91 30.63 30.61 30.62 30.61 30.62
Volume, Dry standard gas sample Vm(std) dscf 51.82 53.93 45.53 62.88 42.72 60.58 39.32 47.39 41.28 19.46 1,042.420
Volume, Water Vapor Vw(std) scf 14.52 15.23 12.64 18.39 12.21 19.66 18.77 22.92 18.06 8.44 303.715
Moisture, % Stack (EPA 4) Bws(l) % 21.89 22.02 21.73 22.63 22.23 24.50 32.31 32.59 30.43 30.25 23.08
Moistnre, % Stack (psychometry-Sat) Bws(2) % 20.38 21.93 21.87 24.70 22.56 26.76 31.22 34.29 32.60 29.04 23.10
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % 18.0 18.0 18.0 18.0 24.5 25.0 25.0 28.0 25.0
Mole Fraction dry Gas mfg 79.6% 78.01'10 78.3% 77.4% 77.8°./0 75.5% 68.8% 67.4% 69.6% 71.0%
Molecular weight, Wet Stack Ms Ibm I Ibmole 26.73 26.55 26.59 26.49 26.53 26.28 25.55 25.40 25.63 25.78
Velocity, Stack gas vs fPm 74.5 72.4 65.2 92.0 60.1 103.7 67.8 82.5 71.5 77.9 77.5
Volumetric Flowrate, Actual Qa acf/min 82.5 80.2 72.2 101.9 66.6 114.9 75.1 91.4 79.2 86.3 85.8
Volumetric Flowrate, Dry Standard Qsd dscf7min 59.4 56.3 50.9 70.4 46.5 76.4 45.0 53.3 47.9 53.6 60.3
Percent Isokinetic I % 103.7 113.8 109.5 109.2 109.1 100.0 106.9 105.6 102.5 100.7 106.5

Grain Loading, Actual cg gr I dscf 0.0016
mg/dscm 3.7

Particulate Mass Emissions Ct Ibm Ihr 0.0008
gm/hr 0.38

HorIZon Engmeermg 01/18/99 14:52



Particulate Data Emissions 1 of2

Client Willamette Industries - OSU 16-Dec-98 Date
Source Kiln Test No.2 Cycle No.2 Douglas Fir drb Operator
Location Corvalis, OR part-E:as File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Definitions Symbol Units I 2 3 4 5 6 7 8 9 10 11 12 Sum Average

West East West East West East West East West East West East Time Weight
Date 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 16-Dec 17-Dec 17-Dec 17-Dec 17-Dec 17-Dec 17-Dec
Time, Starting 23:07 00:37 03:37 06:37 09:36 12:36 15:37 18:37 21:37 00:39 03:40 06:40
Time, Ending 00:32 03:34 06:29 09:28 12:31 15:33 18:35 21:35 00:30 03:32 06:31 09:29
Volume, Gas sample Vm dcf 37.432 39.244 41.976 52.517 59.248 48.697 78.743 54.718 72.278 40.239 63.249 42.250 1,126.354
Temperature, Dry gas meter Tm of 77.8 67.8 76.2 68.9 75.4 72.4 78.0 71.9 79.1 67.0 71.8 65.8 70.0
Temperature, Stack gas Ts of 102.7 138.0 142.0 143.3 142.4 149.0 148.5 150.0 144.7 149.0 150.1 146.9 145.2
Pressure differential across orifice dH in H2O 0.755 0.126 0.194 0.276 0.495 0.226 0.633 0.298 0.486 0.155 0.533 0.190
Average square root velocity pressure dpAYz in H20A Y2 0.Q75 0.Ol6 0.020 0.022 0.028 0.020 0.033 0.023 0.Q28 0.016 0.031 0.018
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054
Dry gas meter calibration factor Y 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773
Pressure, Barometric Pbar inHg 30.60 10.60 30.60 30.60 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.40
Pressure, Static Stack Pg in H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.DO D.on n.oo D.OO
Time, Total sample 0 min 85.0 175.0 170.0 170.0 155.0 175.0 175.0 175.0 170.0 170.0 150.0 165.0 3,375 160.7
Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5
Nozzle Area An inz 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water VIc m1 35.1 206.4 230.4 283.5 330.6 307.5 487.9 339.6 447.8 251.4 405.7 265.5
Particulate sample weight-Total mn mg 125.45
Oxygen Atmos. %02 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. %C02 0.03 0.03 0.03 0.03 0.Q3 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Molecular weight,. Dry Stack Md linn Ilbmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96
Pressure, Absolute Stack Ps inHg 30.60 30.60 30.60 30.60 30.70 30.70 30.70 30.70 30.70 30.70 30.70 30.40
Pressure, avg arcoss orifice Po inHg 30.66 30.61 30.61 30.62 30.74 30.72 30.75 30.72 30.74 30.71 30.74 30.41
Volume, Dry standard gas sample Vrn(std) dscf 37.27 39.25 41.85 52.44 59.40 48.45 78.59 54.51 71.96 40.44 63.85 42.15 1,127.641
Volume, Water Vapor Vw(std) scf 1.65 9.71 10.85 13.34 15.56 14.48 22.96 15.99 21.08 11.84 19.10 12.50 308.384
Moisture, % Stack (EPA 4) Bws(l) % 4.24 19.84 20.58 20.29 20.76 23.00 22.61 22.68 22.65 22.64 23.02 22.87 21.39
Moisture, % Stack (Psychometry-Sat) Bws(2) % 6.77 18.32 20.32 20.98 20.48 24.15 23.84 24.71 21.68 24.12 24.79 23.14 22.47
Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na na na
Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na na na
Moisture, % Stack (Predicted) Bws(5) % na na na 18.00 na na na na na na na na
Mole Fraction dry Gas mfg 95.8% 81.7% 79.4% 79.7% 79.2% 77.0%. 71.4% 77.3% 17.3% 77.4% 77.0% 77.1% 78.9%
Molecular weight, Wet Stack Ms lbmflbmole 28.50 26.96 26.71 26.74 26.69 26.45 26.49 26.48 26.48 26.49 26.44 26.46
Velocity, Stack gas YS fpm 243.0 55.5 68.3 77.3 96.0 70.2 116.7 82.5 99.3 58.0 108.1 65.2 87.4
Volumetric Flovvrate, Actual Qa acflmin 269.1 61.4 75.7 85.6 106.3 77.7 129.2 91.4 110.0 64.2 119.7 72.2 96.8
Volumetric Flowrate, Dry Standard Qsd dscflmin 247.3 45.3 53.9 6I.1 75.8 53.2 89.0 62.7 76.2 44.2 81.8 49.2 69.0
Percent Isokinetic 1 % 36.9 103.0 95.0 105.0 105.2 108.2 104.9 103.3 115.5 112.0 108.2 108.0 105.2

Grain Loading, Actual cg gr I dscf 0.0017
mgfdscm 3.9

Particulate Mass Emissions Ct Ibm Ibr 0.0010
gm/br 0.46

Horizon Engineering 01/18/99 15:03



Particulate Data Emissions 2 of2

01118/99 15:03Honzon Engmeenng

Client Willamette Industries - OSU 16-Dec-98 Date
Source Kiln Test NO.2 Cycle No.2 Douglas Fir drb Operator
Location Corvalis. OR part--l;as File
Methods EPA 1-4, ODEQ 5 mew AnalysistlQA
Defmitions Symbol Units 12 13 14 15 16 17 18 19 20 21 Sum Average

East West East West East West East West East West Time Weight

Date 17-Dec 17-Dec 17-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec
Time, Starting 06:40 09:38 12:38 15:39 18:40 21:55 00:57 03:59 06:57 09:55
Time, Ending 09:29 12:30 15:31 18:35 21:47 00:48 03:50 06:52 09:49 11:15
Volume, Gas sample Vm dcf 42.250 62.363 44.993 81.509 47.237 84.586 44.257 68.485 39.279 23.054 1,126.354
Temperature, Dry gas meter Tm OF 65.8 75,5 67.3 76.0 6404 66.0 56.5 59.2 61.4 81.4 70.0
Temperature, Stack gas Ts OF 146.9 144.0 141.3 142.6 141.2 138.4 143.7 159.9 156.2 161.9 145.2
Pressure differential across orifice dH in H2O 0.190 00444 0.248 0.651 0.208 0.738 0.191 0.500 0.183 0.260
Average square root velocity pressure dpAJh: in H20"1h 0.018 0.028 0.019 0.033 0.018 0.033 0.017 0.028 0.018 0.025
Diameter, Nozzle Dn in 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880 0.9880
Pitot tube coefficient Cp 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901 0.8054 0.7901
Dry gas meter calibration factor y 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897 0.9773 0.9897
Pressure, Barometric Pbar inHg 30040 30040 30040 30.40 30040 30040 30040 30040 30040 .10040
Pressure, Static Stack Pg in H20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time, Total sample 0 min 165.0 165.0 170.0 175.0 170.0 170.0 170.0 170.0 170.0 80.0 3,375 160.7

Stack Area As in2 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5

Nozzle Area An in2 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667 0.7667
Volume of condensed water Vic ml 265.5 287.5 196.3 371.7 20504 375.7 19904 658.2 419.7 246.4

Particulate sample weight~Total mn mg 125045
Oxygen Atmos. %02 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95
Carbon Dioxide Atmos. % C02 0.03 0.03 0.03 0.03 0.03 0.U3 0.03 0.03 0.03 0.03

Molecular weigh~ Dry Stack Md Ibm /Ibmole 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96 28.96

Pressure, Absolute Stack Ps inHg 30040 30040 30040 30.40 30040 30.40 30040 30.40 30040 30.40
Pressure, avg arcoss orifice Po inHg 30041 30043 30042 30045 30.42 30045 30041 30.44 30.41 30.42
Volume, Dry standard gas sample Vm(std) dscf 42.15 61.89 44.77 80.86 47.25 85.53 44.94 70.12 39.52 22.62 1,127.641
Volume, Water Vapor Vw(std) scf 12.50 13.53 9.24 17.49 9.67 17.68 9.38 30.98 19.76 11.60 308.384

Moisture, % Stack (EPA 4) Bws(l) % 22.87 17.94 17.11 17.79 16.98 17,13 17.27 30.64 33.33 33,90 21.39
Moisture, % Stack (Psychometry-Sat) Bws(2) % 23.14 21.52 20.10 20.79 20.06 18.66 21.37 31.57 28.97 33.80 22.47

Moisture, % Stack (Theoretical) Bws(3) % na na na na na na na na na na

Moisture, % Stack (psychometry) Bws(4) % na na na na na na na na na na

Moisture, % Stack (predicted) Bws(5) % na na na na na na na na 30.00 na

Mole Fraction dry Gas mfg 77.1% 82.1% 82.9% 82.2% 83.0% 82.9°.10 82.7% 69.4% 71.0% 66.1% 78.9%

Molecular weight, Wet Stack Ms Ibm/lbmole 26046 27.00 27.09 27.02 27.10 27.09 27.07 25.61 25.79 25.25

Velocity, Stack gas vs fpm 65.2 98.2 66.7 114.5 63.4 113.7 61.9 102.6 66.6 90.9 87.4

Volumetric Flowrate, Actual Qa act7min 72.2 108.7 73.8 126.8 70.2 125.9 68.5 113.6 73.8 100.7 96.8

Volumetric Flowrate, Dry Standard Qsd dscflmin 49.2 79.2 54.6 92.8 52.0 93.5 50.4 68.2 45.6 57.3 69.0

Percent Isokinetic I % 108.0 98.5 100.4 103.6 111.2 111.9 109.2 125.8 106.0 102.6 105.2

Grain Loading, Actual cg gr / dscf 0.0017
mg/ dscm 3.9

Particulate Mass Emissions Ct Ibm / hr 0.0010
gm/hr 0.46

- .



Sample Calculation Worksheet

Client/SOUfcelLocation WII iL I ! KvY\ ~/ OS'u / E{~J+ S -f-q c l Run # L-/
Date I 2- - !Y- B Flov 9- I:::ok:\v1e-\~,-)

Page 1
Constants Value Units Constants Value Units
Psld(l) 29.92129 inHg MWc 12.011 Ibm IIbmole

Psld(2) 2116.22 Ibffft' MWco2 44.010 Ibm Ilbmole

Tstd 527.67 oR MWh20 18.015 Ibm/lbmole

R 1545.33 ft IbfIlbmol oR MWno2 46.006 Ibm IIbmole

CI 385.3211 ftl /lbmol MWo2 31.999 Ibm/lbmole

C2 816.5455 inHg in'l oR ft' MWso2 64.063 Ibmflbmole

MWco 28.010 Ibmflbmole MWn2+ar 28.154 Ibm/lbmole

MWatm 28.965 Ibmflbmole Kp 5129.4 ft / min f ( inHg Ibm/mole) I (OR inH20)] "'I,

Symbol Units Data Entry Symbol Units Data Entry
Vm dcf "\.~3b Pg in H20 n
Tm of 76, I 0 min I '7 <;"

Ts OF 12'l1.. As in1 lFiq 5
dH in H20 0,37 (. An in1 0.7it.
dp"Yz in H20A Y, 0,02..'-1 Vic ml 2.'b'1~

Dn in 0,'4.'\2> mn mg -
Cp o,?1 02 %02 '2.. Od'1 t;
y O,'1q CO2 % CO2 .:9.03
Pbar inHg s(.?~'\

Definitions Symbol Units Equations
Molecular weight, Dry Stack Md Ibm /lbmole [(t-{%02/100)-(%C02/100))(MWn2+ar)]+

[(%02/100) MWo2]+[{%C02/100) MWco2]

;V\~:: [J - C. 2.~ S) _(0,0008 l ~.I) -\ l~:'UPiSX.31.q4JJ -\- [(.0003)(, 1I<1 '°18 ::: 28 ~C( b

Pressure, Absolute Stack Ps inHg [ Pbar+PgJl3.5955 ]

50,1 0 iV\\+~

Pressure, avg across orifice

Volume,
Dry standard gas sample

Po in Hg

,~7V
/I~.~l~~

Vm{std) dscf

[ Pbar+dHlI3.5955 ]

:: ~O,i ~ h'\ H~

[Y Vm Tstd Po]/ [Pstd{l) Tm (OR) ]

Volume, Water Vapor Vw(std) scf 0.04707 Vic

Vw{~~r~ ~ O.0i7C )(2 ~\ J~) :: 13, 6~ :)G-f
Moisture, % Stack (EPA 4) Bws(l) % 100 {Vw(std) / [Vw(std)+Vm(std) n

BVJS(I~) ~ (Oo[l).~);t(\).~:) 1 b2.Cf:~)JJ -: \8.00
Mole fraction gas

h~:J~
mfg \

t- ~2.y{)cJJ=
1-(Bws/100)

ol87Y

Horizon Engineering (503) 255·5050
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Sample Calculation Worksheet

Client/SourcelLocation WJ;lc yc.!e: 1
Date 2- -- I '"' -"'j g

fv>'\/i/OSU/5<';,+ S·I,," lc Run#_4-'---_

FlocJ 9- 1=::, kiVJe+;c.
P 2age

Definitions Symbol Units Equations
Molecular weight, Wet Stack Ms Ibm Ilbmole [( Md mfg) +(MWh20 (I-mfg))]

M":> ~[Z 2 S;C!c,,"'!-o-fri)-I-(i8.o1S(I- ;'i'7-)}J~ 27.5'-/
Velocity, Stack gas vs fpm Kp Cp dpAY, [Ts(abs) I (Ps Ms) JA Y,

V":> -= {5 12'1.'-\XO;~'XO.02LJt'6B3if1.,o.qX "2-7, S{]!i =-80.6 -\,~,v\
,

Volumetric Flowrate, Qa acf/min [Asvs/144 ]
Actual

"" c:i')."""QtPo. ~65q.s) ~o.s;;1'1't c=~.2..

Volumetric Flowrate, Qsd dscf/min [ Qa Tstd mfg Ps ] I [Pstd(1) Ts(abs) J
Dry Standard

Q';,~ -:. &:t, ?-)(527, 7)(. '27'-\'i.30/WJ/rJ.~.12.)(S~).2)- 72.3(-

Percent Isokinetic 1 % [C2 Ts(abs) Vm(std) I (vs Ps mfg An 0) J

1::: ?I' . ~l.\)(S$3. (2)( b2.'W~O, ~X ~oAx. .'67{)( .~7U.)( \7 <») -:: \0 1.7
Grain Loading, Actual cg gr I dscf [ 15.432 mn I Vm(std) 1,000 J

+~i~. \ L ;c.le._
<

"See.. e /v'l is'S' Q '-1-->

Particulate Mass Emissions Ct Ibm I hr [ 60 cg Qsd/7,000 1

Horizon Engineering (503) 255-5050



Sample Calculation Worksheet

Client/SourcelLocation WJ: / 1<1 Iv\@ OS u - To-1-'" \
Date 12-IY ~q b

Page 1 of2
Constants Value Units Constants Value Units

Pstd(l) 29.92129 inHg MWc 12.011 Ibm Ilbmole
Pstd(2) 2116.22 Ibf1ft> MWco2 44.010 Ibm Ilbmole

Tstd 527.67 oR MWh20 18.015 lbm/lbmole
R 1545.33 ft IbfIlbmol OR MWno2 46.006 Ibm/lbmole

CI 385.3211 ft'/lbmol MWo2 31.999 Ibm/lbmole
C2 816.5455 inHg in'/oR ft' MWso2 64.063 Ibm Ilbmole

MWco 28.010 Ibm/lbmoJe MWn2+ar 28.154 Ibm Ilbmole

MWatm 28.965 Ibm I Ibmole Kp 5129.4 ft I min [ ( inHg Jbm/mole ) I (OR inH20) 1"V>

Symbol Units Data Entry Symbol Units Data Entry

Vm dcf 1030.9 Pg inH20 ()

Trn OF 70,'5 OR {O min ~/"I r
Ts of I 'i Q • .3 oR As in2 I~.~

dH in H2O - An in2 O.7M..
dp''Y; inH2()A~ -- VIc ml ! -::....

Dn in (J. "a8> mn mg IOfl,~
Cp - 02 %02 W.'15'
y .-.-- CO2 % C02 O,O~

Pbar inHg -
Defmitions Symbol Units Equations
Molecular weight, Dry Stack Md Ibm I ibmole [ (1-(%0211 OO)-(%C02/100»(MWn2+ar)]+

[(%021100) MW02]+[~C02/10~MWco2] 0
2.B.16/'tJ -;~I-(W,~5/i00')- (c? os,A tXJ))(2~~\~~)J +~ZPI~S'";1{.?cJ ) 1/1"1Q -t[o.o:,)oo"Y-f~ ..OI :

Pressure, Absolute Stack Ps inHg [Pbar+Pg/13.5955 ]

lS~~ CA lc.. v l+: ()~ ~~( Qu/\ Li
Pressure, avg across orifice Po inHg [Pbar+dH/13.5955 ]

(

Volume, Vm(std) dscf [Y Vm Tstd Po]l [Pstd(l) Tm (OR)]
Dry standard gas sample

Volume, Water Vapor Vw(std) scf 0.04707 VIc

,

Moisture, % Stack (EPA 4) Bws(J) % 100 (Vw(std) I [Vw(std)+Vm(std)]}

\.
Mole fraction gas mfg \ L!(BWsll00)

Horizon Engineering (503) 255·5050



Sample Calculation Worksheet

ClientJSourcelLocation \JJ/\( II vt @ OSu ~ T,·AJ E,0: ::> S' .)'~un # Lye. L
Date 12.-(

Page 2
Definitions Symbol Units Equations
Molecular weight, Wet Stack Ms Ibm /lbmole [( Md mfg) +(MWh20 (I-mfg»]

'SRc. CC1 \ (. V L~~t 0/'.) ~,~)( \2 ~~ Y
Velocity, Stack gas vs fpm Kp Cp dp'% rTs(abs) / (Ps Ms) ]" Y1

Volumetric Flowrate, Qa acf/min [As vs /144 ]
Actual

Volumetric Flowrate, Qsd dscf/min [Qa Tsld mfg Ps] / [Pstd(l) Ts(abs)]
Dry Standard

Percent Isokinetic I % [ C2 Ts(abs) Vm(std) / (vs Ps mfg An 0) ]

-
\lJ

Grain Loading, Actual cg gr / dscf [ 15.432 mn / Vm(sld) 1,000 ]

:::::''j :::. (I \; .~ ~2)( 10'8 ,:,)!030 ·VJooo') =- V.OO\b CS~/&5~
Particulate Mass Emissions Ct Ibm / hr [ 60 cg Qsd/ 7,000]

(f ~ C00'XD~bOI')(&O,')')/{7000 ) :: C). 000 F3 \b;<r

Horizon Engineering (503) 255-5050
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Pitot Pretest in in/min

Leak Chcck Post in 6..0 in/min

Heat Set2'i;"O OF

Y ,9'69

Twb

Nozzle '1 '[, '6

Mctcr Box '1 dH I. 76F
Sample Box 2-

Fjeld Data Sheet

Ir-c-ne-n-t/-PI-an-tj-L-o-Ca-ti-on-:-O-S-U--f;.-4-~-+--G--c--U
Probe .5 - I C Hcat SCI OF

Meter ..:,P.:.,:re=tes:.:..t---::7'....=::..--....---~~-I
Slack Diagram L;L.;.;,;cak=..;:;Ch:.:,:c.::;ck;.....--.:..Po;::;s:.,.t_~.:::;..;:....:=-~~ ~~

Cyclonic Flow? Moisturc

(2
Filters

Pressure, SIalic (pstat)

Pressure, Bar (Pb)

Tcmperaturc. Am (Ta)

Test Method & 7

)
Concurrcnt Tcsting 1 S- A-
Run # 7..- (,!);;.. t

)

r....... $aq>llo& Clod< 00y .... 1.4_ V_" Htod 0rIll«_ 0t\f\Q0- STACK MERit MI:nIl 'lion OVlIf IMPING!1l AWl Pu"p- '11 ... 11... 11._1 WlKl wno WlKl _Avl- Oudco F1htt o..Jd V><UUa

Nulnba ... (141_) ..n DI!SIRfi) ACTUAL 'F ., '1' .,. ., .,. .,. 1nH.

(dl) (Vm) (dr.) (dll) (T.) (Tm·ln) (Tm.".l) (Tp) (To) (Ti) (1'1) (l'v)

12...'-\4 33 .~6t7
ARt>: Amb: Amb: Mob: Amb: Amb:

\ -- 3 ~ .q~) I~~ g~ 83 2); 25""? S-'-( S-I S .0001 0,O'=.

1 I !D 3)"$ .6 ~l .000 ( ,Df.. \:)'1 g) ~3 '2<) 7 LSI 5s- I
L lS-- ()Dt-J 36 .6 ~S- ,0002- .II~ ./L !I.{u !?~ 13> "P7 g.5 2- 5'5 2-s - /l.kO "f6 8~ 257 5) 2.-2.- 20 . c---

1
0003 .177..- ,(7 2Sl• . ~

3
I

,,:>&> .77 110 g'b 9~ 2 f<" "25 L. <57, L') ~1}0()1 ,<9b L
6

J 30 31 .55S- ,OOoL I jl S ,11- I L-{ D gb ~y: -z..s '<? 2.5 (: )b L
L-{ 35' /.-{o ,rsC;o .000 L- A I l.-- fit S7 9i ZS) L..J- j ';If L1

l"f L.{O \3 L"l Yl ,77 .000 3 .17 J /7 1'-l! '?7 ?~ 2.5"'- 2.50 5S- 2-
I

t C; yS ~ 1.- .ct } ~OOo3 , t7 ly'L 8? ISS '2Sj> "2.S L S-6 2

ID 5 5:> iLf .~51 ,{Joo .:;: ,2.'37 • 2. 'i i4} ~g gr:;; 2-5S- ,"-so )) ~
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Heat Set :;- -- OF

y '"

/1-1

Twb

clin

Tdb

Pretest

Post

'2...0

Pltot in in/min

Leak Check Post in in/min

Probe - L C , D Heat Set "1 '3;- c> OF

Leak Check

Moisture

MctcrBox 7 dH ~,7 '---,

No:alc ,'1 88 ;'

Meter

Sample Box 3 •

Slack Diagram

Cyclonic Flow?

Concurrent Testing "2- S ./

PressUIC. Static (pslat) 0

Pressure. Bar (Pb) 30, '\
Temperature. Am (Ta) j ~

Test Method /

-'T....._
s-.ot~ Ood< lkyGooM"" Vdocllr Kca4 -- Orif'o<>t_

STACK Mr.flR MET£J\ 'Ron oVIll 1M'lIIClUl AUX ruMp

1'1>&0 11_ 11... R_. ItJUO 1001110 IRIUO W<tI....1- 0vlJ<0 F1h" 0utJeI V"""""
Nu_ m" (2H>'J ",n DESI/ll!lJ "'CIVAI. 'p "l' ., ., ., 'F ... lnH•

(dl) (Vm) (dP.) (dill (T,) (Tm-in) (Tm-<>ul) (Tp) (To) (TI) (T.) (Pv)

3>8:; .)"18
~: Amb; Amb: Amb; ~: .....;

13s,3

I C; ')8(; ,qo '2? I oj 2. 7 ' .:: 5" I -r I~) 70 6e::, 256 2S~ If( S'I ' .' ,J

r /;/ - • 0032.- (.&1

'L 1)- 36t") .002..- .OD2/) {1(J1 , I I l'i't I( 64 z.(, ( 'Z-)? 4'7 ( )/L-I-J

'L 2-0
..,---- • f)02 r-{ I ,:., 2..- It' I~~ 7/ ~i 2-&( 2.57 01 1'1• .

') ---- 002-1 I,~ Iy'-{ 7t.{ 70 262 t.S~ 52-J LS , 7
6

) ),0 LJo) .6) ,oO£'L t. ? \ I,L [l--H 7) 70 26f l5'1 SL )

1'-\ 3,') 407ol0 \ UOL\ LI) I.I{' 1l.1-'-{ 7) 70 2.6"2- "2-50 51..f 7
'-\ l--(O 'tn1 .710 ,001.L 1,1.\ (,2 l~~ 75 71 U( l51 :)5) Ia

tS- '15 OOL~ l,>L /./ ('14 7') 71 "2..6Z- 25'g 5 7 7
--- ]D t.](& .(;2) .()OO(;, J.2...5 \ '1 '110 'J

II <;.. 5S- ~ , 0 Or) '2--- ,I ( , l I H'-t 75 71 l-bl ?-57 SC; 2-
:1 (, y;O C-ll~.750 ,Mob I. )) .. ,3') lLf~

lJ @ GS' qw. l{75 '(?(J() r ·'"')6 {'11 7~ 7/ 2.-63 ~S-8 5~ L.

I( (; 70 £12,1.075- , '900i .~ '-j .Y1 f("f 73 7{ 2hZ 2sy Sl c-

I' 5 7'J~- ,0vD) ,(..1 .27
16 S ((1)

11 .~ .....r-- ; ;; /
11 L-\ Be; ~e~1

-~ lJ tv'\
. I

II
u, C'IO V

I' , 0) \.-(")D ,~9'; ,0;;07 .~I 11.-\) 71 G~ tu'i 253 1('") 7 c_
10 3 \0J r---\') '" .t-uti .000'7 . ?() ,'1 1!f1 7{ &1 l6lf 2sJ b) ~

l L()t-( .I 11 11."1 D0 1'-\
\v'< /1; to '--! LGL ' he t ..,"

11 10'; \' - i - Lj - )

II L l I .J l-i ")c; .1;0 !(JOb 6 ,")3 15>3 1'7'1 ('/ 6'1 26) 2S" ;- $- b 4
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II

r:u or,zo" fi IIgintering

Dale \ Z. - \ I..J.; - "1 '6

)

)

)
Run# 3> Vv't"~* C j"- I
Operator Q(t1(2 Support

Notes:



Sample Box '""') Heal Set of

!CllentiPlantiLOcation: 0 'Juke:, tic 'd <-

Probe ~ -- l- C Heat Set 1 '5·0 of

Pitot Pretest in in/min

Leak Check Post in 0 in/min

Nozzle ."1 S '6

Field Data Sheet

I
Concurrent Testing 1. '5 A

Tes'Method 7

"

Temperature, Am (Tz) t-t'; Meier Box ( dH(a) Y

Pressure, Bar (Pb) 30.'\ Meter Pretest clin hill.

Pressure, Static (pstal) 0 Stack Diagram Leak Check Post ,00 Z- clin S inHg

Fillers q (11M - Z 13 '5 185-, f Cyclonic Flow 1 Moisture Z-O Tdb Twb
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r-. orizon Engineering

Dale /2 -/'1-98

Field Data Sheet

Client/Plant/Location: OS u

Probe '5-1 c .7
Pilot in

Leak Check Post in

Nozzle , '788
Sample Box z..- Heat Sct 2 sn OF

!

)

Temperature, Am (Ta) <;0 Meter Box c..r dH@ j,77 Y . 71
Pressure. Bar (Pb) 31:>,'7 MeIer Prelest f),oot- etin /2- inHg

Pressure, SIalic (PSI31) D Slack Diagram Leak Check Posl cfm inHg

Fillers geiV1 - Z .-rC! '78)-52: Cyclonic Flow? ,1/6 Moisture Lb Tdb /lPr Twb f'JR
T........ 50"",,,,,, Clod< OgOuMdd' VoIod"HooI 0tII1«_

~-
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I I IV 170'5: ~t I AJ\ () II r->

,2- /) 1,10 0 V /V ~. D( f\2:l.
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Field Data Sheet

/

Dale

II orizon

Concurrent Testing 'Z. SA:
Test Melho

Temperature, Am (Ta) '/0 MelerBox dH@ ,77 y , "7 ~

Pressure, Bar (Pb) :sO. 9 Meter Pretest coo inHg
Pressure, Static (pstal) 0 Slack Diagram Leak Check Post t:.1J() (" cfm .~ inHg
Fillers Cff3rVi-Ztb 70'5-S1-- Cyclonic Flow? Moisture E!-6. Tdb AJA- Twb ;JAr

Ton_ so""'r.... Clod< IltyGMMtt<f Vtlocl., w.... Orifl",_ Oritl«_ STACK MOtH MEn!\. 'Aon QVu! ~lH()n AUll Pump
I"'k>l n... n... A_, WIlO WIlO hdnO IoldJAvl- 00Ild Fln« Oadd. V"""",
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Probe :5 - L C Heat SCI z....SU of

Fjeld Data Sheet

1
~-~2A~·rt--f+~C----------~5J
Client/Plant/Location:OS U Y:2 c4. I t 111.,) f['i orizon .Ii nglnetring

Dale I Z. -IV-'1 B
Pilot ..:..P:.,::re=tes:;,.t ..:::in~ --!:inl~m~in~

Leak Check Post in in/min

Tesl Method 0 (}~ 7

)
Concurrent Testing U A '2. SA­
Runll 5"
Operator ::'5P r-- Support

Nozzle • <j88
Sample Box 3 Heat Sel z.SU of

)

Temperature. Am (fa) 'Yo MeterBox 7 dH(al y

Pressure, Bar (Ph) ';0. ., Meter Pretest 0. f) 0 cfin /0 inHg

Pressure, Static (pstal) D Slack Diagram Leak Check Post cfin inHg

Fillers qsl'l/ -t 9 3 i85- ~l Cyclonic Flow 7 Afb Moisture Z-o Tdb uA- Twb AA-
T....... SI~"" C1o<i DlyOuMct... Vdodlr Hood

UIIfIC<_
0rlIk<l'i<aon STACK MUEIl MElER non OVlH IMPIllGU AU,1l PII..p

1'11101 n ... lima RcodlnJ IolIIO "'"10 InllIO WdlAvl- 00Ild I'llI« 0ulI<l v_
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l r j.:> 2flDS ...--r-:- /' 11 1\ n I /1 c-:'

)'2- IS' --:>-C/ '{j T 1:S [,O ~

z.OJv
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inHg

inHg

y

cfin

cfIn

5 Heal Sel z.. SO OF

Field Data Sheet

lr-c-lie-ntl-p-la-n-tiL-O-ca-ti-on-:-~-S-U-,-&-/Z-s-;-6-cz-a<--1-/-·ltk-JJ
Probe '1 - Z- C Heal ScI 2.so of

PilOt P~lest in in/min

Lcak Chcck Posl in in/min

Nozzle , 9S~

Slack DiagramPressure Stalic (pstal) b

Operator ::5D (c"~ Support

Pressure, Bar (Pb) J D. ,

Tcmpcrature, Am (fa) 'fD

Test Method OP£ CS( 7

J • orizoN 13 nglneering :]

Dale /2. - /y- '7 f3

.
Fillers ' 8fVl - 7-8 7, 16'J- r I Cyclon ic Flow? /'J"b Moisturc 2.--<) Tdb 1'-'4- Twb "v-7<f
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Field Data Sheet

in

y
Heal Set t50 OF

Heal Set

in

O.su ~_~I

OJ "3 cfm ) 0 inHg

,ooS- coo /0 inH

Slack Diagram

Pressure, Bar (Ph)

Operator c1?)# Support

Pressure Static (pstat) 2)

Temperature, Am {Ta} 33

,
Filters taM-2SO '1Bf- >2.- Cyclonic Flow? Moisture Tdb Twb

T....... Sa"'l'11ft& Clod; Dry 010 M<Ur V_,H"" onna_. Orilkc_ STACK M~n:R MrT~1\ 'Ron on" lIIlPlIIGlII AUX 'u..p
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Field Data Sheet

I-c-ue-n-t/-p-Ia-n-t/L-o-c-at-io-n-:-O-;--v---c-r--"'l-n--c.-t...-~}
Probe C Heat Set cS'("' OF

infmln

Heat Set (' 5C"' OF

Twb

C infminin

in

elin

Tdb

Post

Post

Pretest

Nozzle

Pltot

Leak Check

Meier Box

Meter

Leak Check

Moisture

Sample Box

Pressure, Bar (Pb)

Pressure, Static (pstat) 0 Stack Diagram

Fillers 18/Y1 - Z sv '7$;- S"2-cyclonic Flow 7

Operator (" p diupport =
Temperature, Am (Ta) ? S

") Concurrent Testing

Run # 6

)

)
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w..""", m" (1<"') ",n DesiRED ACTUAL "P '7 't' ., 't' 't' .,. IIIH,

(dl) (Ym) (dP,) (dll) (Ta) (Tm.ln) (Trn-oal) (Tp) (To) (Ii) (T.) (FY)
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I L-/~

I I S IP 60 , OCe-J ,Zl 2..1 I L; '-I 79 7f 257 2J5 {( .5,
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Filters t\ tf..,;VI - "20 b Q'(s-/5 Cyclonic Flow? Moisture I~ Tdb Twb
T........ S.~I'" C\o<ll IlryGuMda' Ydodl1 H'P14 Odll<orr- 0rlIl<0".,.. STACK MtnR MI:nI\ rRoal: oVilr IMrmGn AU r... ,

l'D1nl 11_ "...
R_

IaIUO WItO wuo WcrJA'f" 00Ild flit", ow.. v_
1/0_ "'''' (II.) ..n O..lllED ACTUAL 'r ., or ., ., ., .. 1nH•

(dt) (Ym) (dr,) (dill (Ts) fTm,I.) (l'm....I) (Tp) fTo) (11) (1'.) (Pv)

5t{ 5 . y{ 0

_: ......: ...".,: ......: Amb:
i...··"1('5(,

I b r; 5· .Of);;} . \72- ,n (Y: C; 11 7£ 2S 7 2-bL l..{(, )

1 b I'D 5~~ .3D . GOO$- .n (I..{ ) 10 7C( ~)7 1z-6l- 4b J
1 C; I S 'OCXJ7 ,17 1(.\ <} ~o 78 21;7 2.61 LAb 3
,s LO \1

, (.,1 /.-s . ,17

,l( ~D L~b w3.0c(; .000) .17 1(..[7 "62- ~o 2-57 2(,) L./7 '3

1) 3') 12..31 60 \.{ ~(q ,VfJO) ,17 11..17 tL '60 2'S1 !r,!-- 1.{7 3

,)

9

10

11

:>

II

"
IS

16

11

I'

I.

N

1I

}I

11

"
l)

Note,;



Probe ) - C 0, 13 Heat Set 'L ") 0 of

Pltot Pretest in in/min

Leak Check Post in in/min

Nozzle, f ~ ~

Sample Box \ Heat Set 'L~ () °P

Meier Box 1 Y I q 7 7

Field pata Sheet

.....------~-~----.
Client/Plant/Location; 0 -.S v / tz~).-f Ie-

Meter

Stack Diagram ~Le~ak:;,;C;:.::hc:.:::ck:......-:-:P:-=os:::.t _ ........._...:= ~~

C I . PI ? M Is I ~ Tdb

II or/zon E nglneer'n,

Pressure, Static (pstat) 0
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Operatorc176 Support

Temperature, Am (Ta) ?C-
Pressure, Bar (Pb) 1e 'I '/
Pressure, Static (Pslat) 0
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Field Data Sheet

Moisture

Heat Set
Pltot in

Leak Check Post in

Nozzle CJjr

Sample Box Heat Set OF
Meter Box dH Y

Meter Pretest

Lc:akCheck PostStack DiagrlUl1

Cyclonic Flow?Filters

Pressure. Bar (Pb)

Pressure. Static (pstal)

Run# 17
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Temperature. Am (Ta)

Concurrent Testing

Test Melhod
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Field Data Sheet
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~ V9~ I~II ~
,

I' ·
20

11

U

11 ·
H

15

Notes:



Blank Correction

Willamette Industries - OSU 14-Dec-98
Kiln Test No.2 Cycle No. I Douglas Fir drb
Corvalis, OR part_gas
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 126 ml 0.0016 gm 1.27 mg/100ml

H20, Residue 358 ml -0.0003 gm -0.08 mg/100m1
H20,DCM 358 ml -0.0001 gm -0.03 mg/100ml
Filter-Front m98-196 ID -0.0001 gm
Filter-Back s98-5x ID 0.0001 gm

RUNS West East Total
ACETONE-Front Volume ml 112 148

Weight mg 3.4 9.8
Blank mg/100ml 1.00 1.00
Correction mg -1.12 -1.48
Net mg 2.28 8.32 10.60

ACETONE-Back Volume ml 186 322
Weight mg 19.6 22.7
Blank mg/100m1 1.00 1.00
Correction mg -1.86 -3.22
Net mg 17.74 19.48 37.22

IMP WATER-Residue Volume ml 200 200
Weight mg 6.40 5.70
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 6.40 5.70 12.10

IMP WATER-Extract (DCM) Volume ml 200 200
Weight mg 14.50 10.60
Blank mg/IOOml 0.00 0.00
Correction mg 0.00 0.00
Net mg 14.50 10.60 25.10

FILTER-Front ID m98-283 m98-250
Weight mg 15.70 1.90 17.60

FILTER-Back ID s98-51 898-52
Weight mg 5.20 0.50 5.70

FRONT HALF TOTAL mg 17.98 10.22 28.20
BACK HALF TOTAL mg 43.84 36.28 80.12

TOTAL ron mg 61.82 46.50 108.32
PERCENT BACK HALF % 70.9% 78.0% 74.0%

Filter m98-250 was shredded on edge

PART GAS.WB1 Horizon Engineering 01118/99 15:19

Diane
Highlight



Blank Correction

Willamette Industries - OSU 16-Dec-98
Kiln Test No.2 Cycle No.2 Douglas Fir drb
Corvalis, OR part_gas
EPA 1-4, ODEQ 5 mew

BLANKS
Acetone 126 ml 0.0016 gm 1.27 mg/100ml

H20, Residue 358 ml -0.0003 gm -0.08 mg/100mI
H20,DCM 358 ml -0.0001 gm -0.03 mg/100mI
Filter-Front m98-196 ID -0.0001 gm
Filter-Back s98-5x ID 0.0001 gm

RUNS West East Total
ACETONE-Front Volume ml 95 74

Weight mg 2.7 3.6
Blank mg/100ml 1.00 1.00
Correction mg -0.95 -0.74
Net mg 1.75 2.86 4.61

,
ACETONE-Back Volume ml 222 214

Weight mg 20.8 20.5
Blank mg/100ml 1.00 1.00
Correction mg -2.22 -2.14
Net mg 18.58 18.36 36.94

IMP WATER-Residue Volume ml 200 200
Weight mg 12.30 11.00
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 12.30 11.00 23.30

IMP WATER-Extract (DCM) Volume ml 200 200
Weight mg 13.20 8.50
Blank mg/100ml 0.00 0.00
Correction mg 0.00 0.00
Net mg 13.20 8.50 21.70

FILTER-Front ID m98-206 m98-200
Weight mg 33.70 5.10 38.80

FILTER-Back ID s98-15 s98-14
Weight mg -0.40 0.50 0.10

FRONT HALF TOTAL mg 35.45 7.96 43.41

BACK HALF TOTAL mg 43.68 38.36 82.04

TOTAL mn mg 79.13 46.32 125.45

PERCENT BACK HALF % 55.2% 82.8% 65.4%

PART TWO.WBI Horizon Engineering 01118/99 15:33

Diane
Highlight



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

January 15, 1999
Job # 9835500-48

Identification:
Date received:

OSUlWillamette Industries
12/22/98

Sample # 35506-09 35510-13 35513-14 35515-16 35517-19 35520-21
Identification: OSUwesl OSUwest OSUwest OSUwesl OSUwesl OSUwest

cycle I cycle I cycle I cycle I cycle 2 cycle 2
R 1,3,5,7 R 9,11,13 R 15,17 R19,21 R3,5,7 R9,1I

Impinger water:
volume (mls) 989 965 760 808 980 800
residue (gl 0.0017 0.0024 0.0015 0.0008 0.0043 0.0033

DCM:
volume (mls) 150 150 150 150 150 150
residue (gl 0.0040 0.0038 0.0014 0.0053 0.0036 0.0035

Sample # 35522-24 35525-26 35527-29 35530-32 35533-35 35536
Identification: OSUwest OSUwest OSU east OSUeast OSU east OSUeast

cycle 2 cycle 2 cycle I cycle I cycle I cyclel2
R 13,15,17 R 19,21 R 2,4,6 R 8,10,12 R 14,16,18 R20

Impinger waler:
volume (mls) 985 1050 758 825 905 562
residue (gl 0.0024 0.0023 0.0022 0.0016 0.0016 0.0003

DCM:
volume (mIs) 150 150 150 150 150 150
residue (g) 0.0042 0.0019 0.0042 0.0017 0.0013 0.0034
_R_______________________________________________________________________________________________________.._._________________________________________

35547 35548
OSU OSU
cycle I cycle 2
blank blank

358 340
-0.0003 0.0001

150 150
-0.0001 -0.0003

150
0.0029

150
0.0027

Sample # 35537-39 35540-42 35543-45 35546-16
Identification: OSU east OSU east OSUeast OSUeastt

cycle 2 cycle 2 cycle 2 cycle 2
R2,4,6 R 8,10,12 R 14,16,18 R20

Impinger water:
volume (mls) 764 853 604 559
residue (g) 0.0012 0.0011 0.0007 0.0008

DCM:
volume (mls) 150 150
residue (g) 0.0020 0.0009
Respectfully submitted:
ANTECH

~b-----------------------------
501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX 503/695-2139



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

January 15, 1999
Job # 9835500-48

501 N.E. THOMPSON MILL ROAD
CORBETI, OREGON 97019
503/695-2135
FAX 503/695-2139

Identification: OSUlWillamette Industries
Date received: 12/22/98



ANTECH
Analysis/Technology

Mr. David Rossman
HORIZON ENGINEERING
13585 NE Whitaker
Portland, OR 97230

January 15, 1999
Job # 9835500-48

8ample #
Identification:

Front acetone:
volume (mIs)
residue (g)

Identification: 08UIWillamette Industries
Date received: 12/22/98

35503 35504 35505
Kiln West Ki!nWest Kiln West
Cycle I Cycle 2 Blank
Run 1 Run 2 Run 3

112 95 ]]5
0.0034 0.0027 0.0017

Back acetone:
volume (mIs)
residue (g)

Filters:
number
residue (g):

Filters:
number
residue (g)

186
0.0196

98M-283
0.0157

988-51
0.0052

222
0.0208

98M-2206
0.0337

988-15
-0.0004

98M-196
-0.0001

988-57
0.0001

Respectfully submitted:
ANTECH

~~~
Diana Tracy .)'-' - 0-
president

501 N.E. THOMPSON MILL ROAD
CORBETT, OREGON 97019
503/695-2135
FAX 503/695-2139



74J. !C).u....Q

Ibil;, 7:.{?<e ffS.31p3S- JC)-en
J06,7t10 '88'. 'JX.o4.Q { ;l-.::l. 8"

/010.] i'ii'B' ¥'8'.31,.3y

IOlP.l~5d.. g8'. 34J;?~

. oa3w ,00 rep

grossl (q) II a'. 8'&29
qross2 (g) q '6,2';)31

average II '7.7:>30
gross(g)*
tare(g) 1/1,713,;),

residue(g) /0091

:I col ~ CI!~ .700/Jilt:, Q' (O 'A
I :L - ;; 7 7 ;;>0/,; I .. cr.q '"'

SAMPLE DATA: EPA RESIDUES I~- ..0.8" 7/°/<.?<;t~ 'i?1t~
analyst: k-t? reviewer: _~:--:-~_~---.,.,..---:--~_
Job I .3.s-S- Identification; OSU7/;t't</fuandMc l})t.d;;4ua -j# /071

FRONT ACETONE: date gross 1: date gross 2: _
Sample # 35500 21550 I 3$12;;;L. If)
sample ID (JSf.1., E:: Q ~ U. E. Q SLt.....- ~'l. ,f/Y rI. ¥* I eN!' It .;L ..&dc!.t.L , --. '6
cont. # r; ~ ()~q .
vol mark l7 I.,..r v- ?J
(check if OK) t"d/
volume (ml) I tf'l,J, .

--------------------------------------------------------------------------
BACK ACETONE: . date gross 1:
Sample # 3Q'sDQ 355D/ .
sample ID 05u,E 0.:5(( E:;

C?fJJ. I arYl, J
cont. #
vol mark L.-""' 1,./"'"

(check if OK) .
02ljJ'volume(ml) .3~d-lo

grossl(g) 10]. 3 B'30 /07. 7I?'j
gross2(g) fOI.7:>835 107. Jlct;:L

}O7.3¥'33
10. 7. .., /Cf'""h J:>·.;J9

average (d 7.7/Qt./.
gross(q)* ,

tare(g) /01. 3fpO~ 107- uq~'t

residue(g) ,o:J;}7 . OdD!)

~ date gross 2: ___

IMPINGER WATER:
Sample #
sample ID _

cont. #
vol mark
(check· if OK)
volume(ml) __

date gross 1: ~_ date gross 2: __

grossl(g)
gross2(g)

average
gross(g) *
tare(g)

residue (g) __

\---

~. I ,".~" - ~. .



..'

" ·'F'..

--....;.-,~...;"~i--~'-~;""------
.~_...\-';.;,..

SAMPLE DATA: EPA RESIDUES

analyst: . ~ . reviewer: >',j~~~, .' '.

Job # 365" Identification: 0..:;ti'H;ltaa=:rh2ii~~;\;;Z;Uo
. . I ..~~.

:)'<~y:

oeM: date gross 1: date gross 2:' ,'-li'"),Jl,.,,.
Sample # . __
sample ID

cont. #
volume(ml) _

I

\

I

\

\

grossl.(g)
gross2(g)

: ".~.:'

i~~~~F~ --'~~.,..·~-:-·:,__

,
, '

I

.•._---_. -- -------

" ~,

"" I' -,
fV. '~I,'-'



SAMPLE DATA: A RESIDUES
analyst:~~~ reviewer:
Job # Identificatian: 0 -::5-1.L-};-;%--:-r~~------."....-...,~~~-..., ;# 107C/

I J

date gross 1: _
35.5D'i '3 '5Bb"'2

06'-k {Q' D:S lAJ

~s?-- ~
A.---" ,.,-/

. 95't{J. ll?~'··

10;).3718' IOC, ~ 70;;J..
/O;,37§;? 10 t. u70~

/0':;.37<t9 IOf,&70~

IO;;.3"N:t. Wi. (,fJfl7

I OOf)7 ,00(7

FRONT ACETONE:
sample # 3556~

sample ID 0 ~U- lJ

~J
cent. #
vol mark ..--
(check if OK)
valume(ml) /l0l-..J,

gross1 (g) 10;)• .3 'IF¢
gross2(g) Ib2..2'f2>'3

average 10;).3 t?3
grass{q)*
tare{g) /O~,J"N~

residue(g) .003'1
--------------------------------------------------------------------------

grassl(g) 125. 5:1.'11 J01,2527
gross2(g) 1?-5.5J'-l?> IOcr.;;.;:;]

BACK ACETONE: .
Sample t 355V3
sample ID O.5(L l.J

cant. # ¥£C I
val mark V'
(check if Ol{)
valume(ml) f'tJ'f.pJ·

date gross 1: date grass 2:
'3;::~' -35~- ---­

~.
~ ;).. I d-;J3;9r

~-fi1 .
li&>,9070 1;J-:l1
II ~.qo1.;t I;) -;L8'

average' Id$ 62'i 5"
qrass(q)*
tare(g) 1~5. 5'019

residue(g) I Orq(p

IDC'(. ;) ?J7

lO?.J319

, 0 ;)08

11&.907 ~

/I~. 'HY70

1000 \

--------------------------------------------------------------------------~
IMPINGER WATER:
Sample I
sample 10 _

cant. #
vol mark
(check if OK)
volume(ml) __

,
date grass 1: date grass 2: __

grass1(g)
gross2(g)

average
gross(g)*
tare(q)

,residue(g) __

.. I"" ,~.t". . 1< '. ,



Humidity day 1 ___

Humidity day 2 _

SAMPLE DATA: EPA RESIDUES

ahalyst : ~ revi ewer : :;:;-;-;---c~.,-,;:---::;,,----;..,.....,....,....
Job II .:355 Identification:{)du/9i1fJawu24' ;z;;t.;h4fA~ #/(,)7'1

oeM: date gross 1: date gross 2: __
Sample /I
sample ID __

cont. /I
volume(ml) __

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _
---------------------------------------------------------------------------
FILTERS: date gross 1: date gross 2:
Sample /I 3550"6 "3!5,5D 3 .3560"1 3 5h""D'i 3;prO$ 3515O'S"
sample ID OStL I.J 05LLW D'Su.. fA) Q5tuk) Dolu 05LL.

cftt:dff3 ~". I tJttt OJ
fmt-I~

R.PNtIk ~.

Filter /I CIS-51 q '61>1-''1'' q86-67"I-Jb/'

grossl(g) .1m7 • )Q,?'1 /:)-;)7 • '-I '{5 7 • ;) '/ "t '8' • '1/'-/9 • ;20;).7 !;J-;J 3gross2 (g) .. '-/;JR''j . 209 0 1.·Jr •'-I 'fSIe • :;l1 9 'if .415.2 • ;JD:J7 1;;'<J7

average . 'I ~ '6'''6 .ODqo • </'15"7 • ;;l'/9S' • 'US! • ;u);;ll
gross(g)*

.L/lbL • ;:)oa(p"tare(g) . ;)() 3 ?? . '-/ )aD .a5D;L • '-.J / oct

residue(g) .0/57 • 006;). .0337 -,000</ -,oooL .OOO(
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

NBS thermometer /I __

Balance service date: __

Balance calibration data (certified weights):

"'. ",



cent. #
vel mark
(check if OK)
velume(ml) _

gross1(g)
gross2(g)

1-'-'}' 'l "' '"I('t.,)" 'nh
1- ~ -"t '" -13··/(P I L(" ""
H5".~ lP1!/S'f' 'jt"1o/'
1- 0-qq 7Jo/....yD 8"1'1",

SAMPLE DATA: EPA RESIDUES . I ~ 7 -'i'1 7;). 0/, ,D 8'~
analyst: ~ reviewer: I~
Job I ,3511: Identification: O"::".s-:-u-/T5f~J7~·a-trru1M.---::=--A-tr-"'dr---:#107 ~

FRONT ACETONE: date gross 1: date gross 2: _
Sample # J)
sample 10 'CD.f(;;'

V1A~
\/

average
gross(g) *
tare(g)

residue (g) _
--------------------------------------------------------------------------...BACK ACETONE:
Sample #
sample ID _

cent. I
vol mark
(check if OK)
volume(ml) __

gress1(g)
gross2(g)

average
gross(g) *
tare(g)

residue(g) __

date gross 1: date gross 2: _

IMPINGER WATER: date gross 1: date gross 2:
Sample I 3550& - oq 3J 0$10-' A 3:>513- /4 '.is SIS-It:>
sample In 05/t. W QSth LU O:=, U. LV 05CL LV

<!.I) RV..:P el) ~qA/3 ~ I @./t',17 c..1 I? {"Y, J I
J

cont. I
vol mark
(check if OK)

~O '(..P,volunie(ml) 9'll''l.-i q GSJ, 7ieO ..Y

grossl(g) /,37. /78/ /33. <i581 /36. 77'1::2 /3/.90'1-' 1-'-1
gross2(g) 137. /7/Qj. (2) 3. '1571 /31;),7771 /3/."10 '61 1-5

'i7 • 17 e'
133••5',3 135.778'0 /31.''10 "I I-e"

1 1.17~ /3$, l..J:Si3' /3 5 • 1 7 7 1 1-1
13/ ,'1 () eroaverage 137 17i:?, I:,?p .'1581 12>';. 7174

gross(g)*
/31. ('Hc" 1.33,4557 /3/.QOp-tare(g) 135. 7Zte ':l

residue (g) .00 IJ .0 Od- ~ , 0(') 1;2 I 000 c;{

'~.''''.. ,



SAMPLE DATA: EPA RESIDUES

analyst: d reviewer:-,-_.,--,;.-. --,,_-,-__
Job II :'55 Identification: D5u.;!ii,UhrW/lU /bd.,) 711071

oeM: date gross 1: date gross 2:
Sample # 3S~t.-D1 35'5!lJ-(J 35513+( 3s~-15-11p
sample ID

cont. #
(;5ZJ)volume(ml) (I5/}) {lb-z72 ( 1'5b)

grossl(g) to 7. '-I Dl.33 11;),0/1 'i g{p ,7049 ?J8'. 1095/0 H
gross2(g) /01.'12% 11:1. 01,,1;1, 8'~'lD57 ~ lY. 1/'1t.q J"'f

107, q ;;"17 . ((",.O/~~ ';(p. os!> tI'i? (" "I1P.9 ,-~

average IM,'!0-'!7 II;), r) 1.;J~ ::liP·709tJ ?&",(p%'J
gross(g)*
tare(g) 10]. '-/;)0 7 II:J, D(}! 'I ?ito.1cJ4:J.. 'l'J'. ("7 /l.t>

residue(g) .00'10 . d C).33" I OD I"t ,005)
---------------------------------------------------------------------------
FILTERS:
Sample #
sample ID

Filter #

date gross 1: __ date gross 2:_· __

grossl(g)
gross2(g) , _

average
gross(g)*
tare(g)

residue (g) _

Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidi ty day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):



SAMPLE DATA: EPA RESIDUES

ahal ys t : tV-2 revi ewer : ~---,'rr:7-'-r7--""""'-"'-~-""'-
Job # 355 Identification: 05 u-,7'::Jf..Lu hrati7J. 't./hLt 1t'107'7

DeM: date gross 1: date gross 2: _
Sample # 35517-1,,/ 3s'5;J(). O{ 2>b:5~J -;)'/ :'55.;>:5'-,;)("
sample ID _

cant. #
( /')--0)volume(ml) ( l'5iJ) ( /'50) ( (621),

gross1(g) 10,/.8/00 ~7.5/;;n /0;;1. '<?'i S- 'ill,. ISSIt' I~I

gross2(g) JOCI·'lIOY ?l.SI ;J"t /O"J. ')'8'50 ~iJ. t. 5c.0 {-'f
B't.-. "5 .bY I-S"

average I () "f·fJDJ-- 91.S7~fr /0 d.;;)8' 'J9 8'/p . (sft:fJ
gross(g)*
tare(g) 109, 8'O(p(Q ?Z. 5()q.3 {Of}. ;J 90 7 '8(". &S",-O

residue(g) ,OO3Lp .0035' ' 00'-1;1. , DOl cr
---_._-------~---------------------------------------------------~----------
FILTERS:
Sample #
sample ID

Filter #

date gross 1: date gross 2: _

gross1(g)
gross2(g) . _

average
gross(g)*
tare(g)

resictue(g) _
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidity day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):

"/ "



SAMPLE DATA: ~A RESIDUES. .
analyst: ~L rev~ewer: .
Job I .3S,=, Identification: {)r::5~U.-:-i/Jf~"--/g'":"'"'j:-"n-m-;-tif-:--l-J:Q,-n-...,.....,-#-1-07';

FRONT ACETONE: date gross 1: date gross 2: __
Sample #
sample ID __

cent. #
vel mark
(check if OK)
volume(ml) __

grossl(g)
qrosS2(g)

average
gross(g) *
tare(q)

residue (g) __

--------------------------------------------------------------------------
BACK ACETONE:
Sample I
sampi~ ID __

cant. I
vol mark
(check if OK)
volume(ml) __

grossl(g)
grosS2(q)

date gross 1: date gross 2: __

average
gross(g)*
tare(q)

residue (q) __
--------------------------------------------------------------------------.

1()50~

L'3:J.b8'3le 1-r
t.3;>.5'j3v l-~
~b:l. sgc-.t? I-I:>
'hA~sio>?

13;1. 58.05

.OOJ3

133.3,;/00

,OO;)<-J

800..Q.

I OO.2~....

IMPINGER WATER:
Sample # 355)]- 1:'
sample IO O-Su W

ca g~?;7
cent. Ii
vol mark
(check if OK) .
volume(ml) 9 '2(O~

residue(g) ,OCJl.{j

grossl (g) I;;' 7. '-/.3 71 / :Y-{ . ]fe ~ 3 1;23. b.A3:L
gross2(g) 1~7.</31,{r J3,-{·711.5J... 133 t 3J;)?

.• IYI.7(p5{pH,

average 1'J7,Y3{p~ [,2'1.7&.5'1 )33,3.;130
gross(q)*
tare(g) /;)7· 'I,3:J~



SAMPLE DATA~~A RESIDUES· .
analyst: ~~ reviewer:
Job # 3.S5 Identification: Q<-:sS"'I.L-,--,..,~'t::"";l"'U'--L!-tn'-~-:m~,-I1I;%"'-"7",-lf~1(;7'7
FRONT ACETONE: date gross 1: date gross 2: _
Sample 1/
sample ID _

cont .. 1/
vol mark
(check if OK)
volume(ml) __

gross1(g)
gross2(g)

average
gross(g)*
tare(g)

residue (g) _
--------------------------------------------------------------------------

date gross 1: date gross 2: __

average
gross(g) *
tare(g)

residue (g) __
--------------------------------------------------------------------------~

cont. II
vol mark
(check if OK)
volume(ml) 75 ffcR,

IMPINGER WATER:
Sample # 355017-d'1
sample 1D D5u E.

C-/ r<:J\'1 1/r>,

gross1(g) 1;?5.0(t/lg
gross2 (g) (0I'5; Q@"

1;1$. DiT/.3 tv
/;;J.'S.()[l" 1-7

average 1~a:.11l10-
gross(g)*
tare(g) 1f)'i,0790

residue(g) .00;)"-.

date gross 1: date gross 2: __
3S-5XJ-:,,;'I 35033-35 .5553(p
03 it IS. CJ:5l.l e: 0.5<.<- E
C{ re ([,/0/;:>. C!-{ R (~I/'I)(( C-I /,?OO

lt~"!, <j'Q5J., 5L!>J'-£,

IO./iQ?.;l., I'-J/.II,!'! /~t.,"'I'iMf 1-«
I. 3. {iPfl3 I 'i I, W! ;l. /iMd'f'il &S- {-s

t t.3./h'if.?J l'I,I.//'-/.3 /()(,. <t'/({pZ

1&3. M7 /'iI, lin 12tp .9'7(,~

.00 IV> • OO)<J> ,,0003



date gross 1: date gross 2: _

SAMPLE DATA: EPA RESIDUES

analyst: ~ reviewer: .
Job # 2> 55 Identification: {J.5"""LL-:-%"'~-6:"":;:""'f/;-:-o-IYJ(-,-:::zz::::;-,<-UW--.--r,-il""""';O-:-"7'Q

. I ~ I

DeM: date gross 1: date gross 2: _
Sample # 35:>;)1'-29 35530,3';;> 35533-35 .3853",
sample ID _

cont. #
volume(ml) rho) (('5l) ) ( 1":7 0 ) (J5V )

gross1(g) /QJ.93[sr lIZ- .39Df. 1/1· /'(,38 1t7.. j)~M 1-/
gross2(g) 1&7.9.395 /17 ..)''107 II? (,(,,3 8' In J"I1e7 H

10 7. 'f3P1 (p 1,"-

average /07,q3o/p 117.3907 /I 8', 1,.1..38' //7. ;!"lu 8"
gross(g)*

/07. 935':1 /17. ;11.3'-/tare(g) 117, -38 'to /11, leleel)'

residue (g) . DO't~ ,0017 rOOl3 .003i
---------------------------------------------------------------------------
FILTERS:
Sample #
sample ID _

Filter #

gross1(g)
gross2(g) ' _

average
gross(g)*
tare(g)

residue(g) _

-----~----------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidity day 1 _

Humidity day 2 _

Balance service date: _

Balance calibration data (certified weights):

-,'.,.'.,



SAMPLE DATA: EPA RESIDUES· .
analyst: &.<-0 . reviewer: ~--b~=-.,........----.,,..,.----,.--
Job # sa~5 Identification: DS'-)Cidb<mctttu\h;!.£ jf-/O'7j
FRONT ACETONE: date gross 1: date gross 2: __
Sample I
sample ID ___

cont. #
vol mark
(check if OK)
volume(ml) __

gross1(g)
gross2(g)

average
gross(q)*
tare(g)

residue(g) __
--------------------------------------------------------------------------
BACK ACETONE:
Sample #
sample ID __

cont. #
vo~ mark.
(check if OK)
volume(ml) ___

gross1(g)
gross2(g)

date gross 1: date gross 2: __

average
qross(q) *
tare(q)

residue(g) __
---------------------------------------------------------------------------

date gross 1:-=~ date gross 2: __
355qD .Lld 36'5 t.(3-'fS j 56 ~~

05u.. e O~u.. 6 054-6
c-~ ~tjl?j/~ c~ R[~/~,lt c;). e"o

IMPINGER WATER:
Sample # 35531-?4
sample ID OSLt.. C

~ c) R;J) '" /P
cont. #
vol mark
(check if OKlo
volume (ml) J '" 'f.~ f( 5""..3 t£, k. {J 4 k2
gross1(g) /;l.(P·5Q3iJ
gross2(g) lQllp.50..??,

I~q.~ 5"0 38
Jj.lI, '5039"average 18«,,50 gr

gross(g) *
tare (g) [J ~ I 50 [) it

residue (g) • OOI&..

170.08'8"
{70 t O?8:L

J70,O,?,?'{

170. Ort.3

, Q0 II

ILl.;! .9q~1

,0001

!()().7DQ3
}$).O. 'Cf't.3
f~D,u>qq7

·1~o.rAq5

(gO. {gq? 7

.~ QOO8"

j-lD
/-7

" ' '.'. ,~~ J



SAMPLE DATA: EPA RESIDUES

analyst: k;) reviewer: ~. '71:::7 .
Job II. 355 Identification:0..:5utZ%Ll1b;nu1hJ;;;;i'!¥M7i
oeM: date gross ~1: date gross 2:~ __
Sample # 35Si37<~ i 3SSCIQ-tf:l 35543 -(1':) .355"t(Y'
sample ID _

cant. #
volume (ml) CI SZY)

1/3.50/;;0

.00 09

grossl(g)
gross2(g)

average
gross(g)*
tare(g) .

residue(g) t{)O~O
____ a ~ _

FILTERS:
Sample #
sample ID

date gross 1: __ date gross 2: __

Filb~r #

grossl(g)
gross2(g) . __

average
gross(g)*
tare(g)

residue(g) __
---------------------------------------------------------------------------
Temperature day 1 _

Temperature day 2 _

NBS thermometer #

Humidity day 1 _

Humidity day 2 _

Balance service date: __

Balance calibration data (certified weights):

~" "



SAMPLE DATA:~PA RESIDUES' .
analyst: ~ reviewer :;c;-:--,f;.t..,..:'-;;;---::::;::--;l----cr-::n-:>=
Job # .355 Identification:c?5L)Z%;t?lt!.l:al{{17sJU{/ #((:;ZCj
FRONT ACETONE: date gross 1: date gross 2: _
Sample #
sample ID _

cont. #
vol mark
(cl.1eck if OK)
volume(ml) __

gross1 (g)
gross2(g)

average
gross (g) *
tare(g)

residue (g) _
--------------------------------------------------------------------------

date gross 1: date gross 2: _

average
gross(g)·
tare (g)

residue (g) _
--------------------------------------------------------------------------~

date gross 1: date gross 2:~ __
355Lfl( 3551?>
QSLL BROdt

C d f2.b.,,1c:- ! i)-.3<YI y

IMPINGER WATER:
Sample # 355'17
sample ID Qju.,

C. { C:IMk.
cant. #
vol mark
(check if OK)
volume(ml) 351S

grossl (g) I" It, l.t niT
gross2(g) 1!t(,,(,~7&'

Il.u,I.:I'i?3H.

average [It(, ,(c??1
gross(g).
tare (g) II, ~, I.:'<''/i' 'I

residue(g)-,DOQ3

3'JoJ,

1i! 8'. p;l?'l
1':/1r, ~ ;l,;1I,

/ (}-8 ,;;J8d'f

I~~,J:;!!) 7

,000\

~t-I
117,~Jg I /-\/

/Il, :>37C1

//7. :J31lf

; CJDO I



SAMPLE DATA: EPA RESIDUES

analyst: M"> reviewer :",,-7!4-~-+'--""""'-:7J;;:771--u-""""""",
Job /I .355 Identification: O:5t-)"i)f.lh''VnI.,1:fj, ;;;; tlI67j

,
DeM: date gross 1: date gross 2: _
Sample # .3 5bLJ7 3!::J54iY
sample ID

cont. #
volume(ml) ( (,,00) ((,00 )

gross1(g) 1/(". '-17,)0 //q - 1131,(" j- 'I
gross2(g) 1I1.,<f7/? II'Pi.3~" I-or

average /110.'171'3 11"f·'?3 (,Ip
gross(g)*
tare(g) 11&>.'17;10 11 q. 8.:2(p9

residue(g).OOO I -,OeJ03
---_._----------------------------------------------------------------------
FILTERS:
sample #
sample ID

Filter #

gross1(g)
grOs[;2 (g,)

average
gross(g)*
tare(g)

date gross 1: _ date gross 2:~ _

resictue(g) _
---------------------------------------------------------------------------
Temperature day 1 __

Temperature day 2 __

NBS thermometer #

Humidity day 1 __

Humidity day 2 __

Balance service date: _

Balance calibration data (certified weights):



Moisture Catch

Willamette Industries - OSU 14-Dec-98
Kiln Test No.2 Cycle No. I Douglas Fir drb
Corvalis, OR part~as

EPA 4 mew

I 2 3 4 5 6 7 8 9 10 11
Impinger No. I Initial g 850 678 852 690 849 653 848 684 822 676 858

Final g 882 876 1161 949 1130 905 1092 920 1111 923 1165
Impinger No.2 Initial g 752 691 736 678 739 663 748 683 761 690 743

Final g 773 697 763 697 764 683 761 705 773 702 767
Impinger No.3 Initial g 732 595 733 595 732 592 731 594 731 596 733

Final g 736 595 737 595 738 599 734 598 735 598 734
Silica Gel Impinger Initial g 550 524 571 537 520 507 513 530 519 540 528

Final g 568 537 588 548 534 523 523 540 525 550 543
Vlc!Net Moisture Gain ml 75.1 217.4 357.6 289.5 326.6 295.5 270.5 272.5 311.6 271.5 347.6

12 13 14 15 16 17 18 19 20 21
Impinger No. I Initial g 677 846 674 805 689 826 664 810 703 848

Final g 941 1078 907 1117 928 1153 973 1150 974 959
Impinger No.2 Initial g 684 746 686 748 706 760 691 748 650 752

Final g 714 813 706 797 714 833 770 881 748 799
Impinger No.3 Initial g 597 732 594 732 595 735 595 735 595 732

Final g 599 745 600 745 598 738 597 737 600 745
Silica Gel Impinger Initial g 517 536 507 516 522 533 531 528 515 532

Final g 529 547 516 532 531 547 539 539 524 540
Vic INet Moisture Gain ml 308.5 323.6 268.5 390.7 259.5 417.7 398.7 486.9 383.7 179.3

PART_GAS.WBI HoriZon Engineering 01118/9915:18



Moisture Catch

Willamette Industries - OSU 16-Dec-98
Kiln Test No.2 Cycle No.2 Douglas Fir drb
Corvalis, OR partJas
EPA 4 mew

I 2 3 4 5 6 7 8 9 10 II
Impinger No. I Initial g 666 831 677 810 670 825 695 820 654 801 668

Final g 677 1016 885 1072 965 1110 1015 1123 1007 1028 959
Impinger No.2 Initial g 697 689 710 697 693 693 679 703 702 700 687

Final g 710 697 720 707 711 703 822 721 766 712 772
Impinger No.3 Initial g 569 755 569 757 573 757 576 757 571 755 571

Final g 569 757 573 757 576 759 579 761 579 758 578
Silica Gel Impinger Initial g 522 524 522 522 536 533 510 525 522 523 533

Final g 533 535 530 533 550 543 531 539 544 532 555
VIc INet Moisture Gain ml 35.1 206.4 230.4 283.5 330.6 307.5 487.9 339.6 447.8 251.4 405.7

12 13 14 15 16 17 18 19 20 21
Impinger No. 1 Initial g 810 667 836 662 821 691 810 655 811 648

Final g 1059 928 1016 967 1011 969 987 1047 1121 879
Impinger No.2 Initial g 689 694 666 687 672 695 679 696 667 672

Final g 697 705 672 732 679 755 691 927 766 679
Impinger No.3 Initial g 756 572 756 573 756 572 757 571 756 570

Final g 756 573 757 575 757 588 759 586 758 572
Silica Gel Impinger Initial g 538 536 546 524 503 519 522 532 535 500

Final g 546 550 555 543 510 540 530 551 543 506
VIc INet Moisture Gain ml 265.5 287.5 196.3 371.7 205.4 375.7 199.4 658.2 419.7 246.4

PART TWO.WBI Horizon Engineering 01/18/99 15:34



!!:rlJ2lD.ger Weight Gains in Grams

Date rz -J Co -Cj B
Observers c:::~, 12lJf, Tl?r

Cycle 1-

Specie "J:2:::) J::.- ........

#1lmpinger #2lmpinger #3lmpinger SI Gel wo Stem

HOrizon Englneenng (503) 255-5050

(E orW) Init. Final Init. Final Init. Final Init. Final

I fA) I;&~ b7! 6;97 7/0 5&9 5'6 ( 527- $55

2- ~ fJsl /016 lPBCf ~q7 15'5: 757 5z1 r5~

? l.J ~'7-' 1it 71o 72-P
~6<-J ~73 rZ.L ;'JO--

q C 91° {O --J 1- thq7 101 757 157 rz?. ~JJ

5' vJ 67° "t~ ) 64~ 1( I ~/3 ~l ClO 5"3'6 D51J
~ ~ ~~S- IIJD ''f 3 -'03 7>1 "1 SCi '5" JJ St.jg

'l W "S"~ /0/) (Di 4 822.· ~7<... '5'1'7 SlO 53/
8 E, ~ IIz3 103 1'Z..! 1~1 7~1 5Z~ ssq~J

q vJ (J)'¥ 100r 101- 76b 5"71 £""7~ f}7-Z- Sr'!
{o E- Sb/ ,oZ-g '/0 0 '7 1"L 75) 15Y SZ3 ~5L

I \ lAJ t6t ~f~ h?7 77l-. 571 578 5$ S-fJ
/2- & 9/0 to5<1 bi4 Coil\1 75~ -1" b SlY ., 5\.i L

\5 tJ 6~7 q 7~F3 60;'1 IDS ~72- -:;73 jSh jo-5"0

\1-\ ~ ~3" to/to (J:>~ 10 12- ?-)~ 751 S4b SS5
lS' (,...\/ ~6v 9(0 7 b~7 lj2- 573 .;:;~5 TZI.f ~l/j

Ilo £, f3 2.1 I t, II &12. {o1'1 i$(P 151 503 '5"1 b

1"7 CJ (oct I ~,~ &95 /5'£' ~12 tl f'li 519 5"/0
(B £- t1tO 911 7 LP1Cf 60,1 151 75C, >22 5'~o

I f"" hi h fJ \.D'--\1 6Cjb 0\ ~1 5'71 C;5b )'5L )"5"(

LO e 111 l\ ~\ 667 7c:'fo 7St 758 535 6~J

""L\ W bl.\~ y7'1 ~ll.-t 671 t:)iD ~·72 fro ~-oc..

. .

(

w~ ~C\~fl b~-,( (p ':: 9SM -"2 0 Ct'

£. -= St\V"'plL ~()j. 1 ~ 99M -200



(

lmPinger Weight Gains in Grams

Date 17/ /'f - (2 ;,b
f )

Observers crt. p~~ \}]/I>
i

Cycle I
Specie J), "5 ~; "

Run# Stack #1 Impinger #2 Impinger #3 Impinger 51 Gel wo Stem
(E or W) Init Final Init Final Init Final Init Final

I i'; 'tJ 8'So ~gL 75"2.- 773 7]" 2- 7Y, f.fo 1:'8
'2... l. I IZ &7"$ 17 b b91 b~7 S''lS 5'q:r S2..Lj 537
'3 W ~5,- Il VI 73'(, 71y -S 7:rJ /37 S 71 588

V\ ~ b'1D 9lf9 6'1~ (pC,i Jtt> 595 >.51 $0,/8
5 fA) 8 L/9 //$0 13Cf 70« 131.- ,38 52. 0 .£3'1
(p E:- tts3 OjoS {;f.l3 6''?J £CJZ- 5'19 SD7 { 2.J
1 W 8t./-8 10'''11.- l~a (~\ 73/ 73'1 Sl3 ". Sl. )

f? E-- di'1 4Z0 663 7DS $ctLj <; q ;~ 5'.10 5\.jD
"-'" ;~~"

OJ vJ "iU- \ \ \ \ ;6/ 1/) 1"3, \ 7){ Sl~ szs-
,0 b. b 7b 1.:r2..) /' t.) ./:

c, C"]r "

J'1 'X S LjrV >';-0tJ ( __/ I~'- ~> '.~}

Ll vJ "'8 S 3 //(pS 7~) "7111 13J "'1'l'f C:;z.B ~'13
IL ~ 67 7 '141 "'Sc.f 11~ ~qJ 5qq 117 ~~Gj

/3 w B<f~ lo1f$ -, '/ ft; ~13 '732- i'f~ 53(p S~1

IY £- (n1tJ 907 \Q~lf 7at. 5q~ ,(..CP 60 1 5'16
() W tgo'> \ I 17 1'1R 7'11 1;Z-- 7'15 ~I(f 5T"L

i6 G 6~ CJ2-9 7d> '11'-1 s-q..s ~~~ 51....~ nt
17 vJ 3,,6 1\';3 71.,0 is? 715 T~9 5"~5 ?'·n
\ '1

~

~ ", ...\ qn r;;, "'I \ 770 ~1? 0)°17 S)l 5""3C(t:.
Iq W t,rID i\SO 1y,t '88/ 15"~ 1~1 5 'l.-1(7 ?,~q

to ."

70S ~1"f GSa 1~e S'i5 1000 S () S2'1~

'-I l;J BY~ 'is'? '1<;1.- 799 1~2.. 1'(-(' 6~~ Sift>
Honzon Engmeenng (503) 255-5050

q~ ':> - O'j \ :::: .sM~~~;'

Cf1:, 0'57" .: S..A '00f

~ t1 '6 "'" - Z- ~ li'

1- ::: q ~ 1"\;' 205 0



Traverse Point Location - Circular Stack

Willamette Industries ~ OSU 14-Dec-98
Kiln Test No.2 Cycle No.1 Douglas Fir drb
Corvalis, OR part_gas
EPA 1 mew
Outer Circumference Co in
Wall thickness t 10

INSIDE of FAR WALL F 10 14.25
to OUTSIDE ofNipple

INSIDE ofNEAR WALL N in 0.00
to OUTSIDE ofNipple

STACK WALL to N-t in
to OUTSIDE ofNipple Ds .............. N >1

F Co
DOWNstream Disturb A in 760.0
UPstream Disturb B in 308.0
Inner Diameter Os in 14.25
Area As sqin 159.5
DOWNstream Ratio AIDs 53.33
UPstream Ratio BIDs 21.61 Bow

Traverse (Particulate) 8
Recommended #PtslDiameter 4
Traverse (NON-Particulate) 8
Recommended #PtslDiameter 4
Actual Points per Diameter 12

Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt StkID ID Points 8ths Points Points Points

#No (f) (Os) (Dsxf) (TP) (TP) (TP+N) (TP+N)

1 2.13% 14.3 0.3 0.250 0.500 0.500 0 1 / 2
2 6.70% 14.3 1.0 1.000 1.000 1.000 1
3 11.81% 14.3 1.7 1.625 1.625 1.625 1 5 / 8
4 17.73% 14.3 2.5 2.500 2.500 2.500 2 1 / 2
5 25.00% 14.3 3.6 3.625 3.625 3.625 3 5 / 8
6 35.57% 14.3 5.1 5.125 5.125 5.125 5 1 / 8
7 64.43% 14.3 9.2 9.125 9.125 9.125 9 1 / 8

8 75.00% 14.3 10.7 10.750 10.750 10.750 10 3 / 4
9 82.27% 14.3 11.7 11.750 11.750 11.750 11 3 / 4
10 88.19% 14.3 12.6 12.625 12.625 12.625 12 5 / 8

11 93.30% 14.3 13.3 13.250 13.250 13.250 13 1 / 4
12 97.87% 14.3 13.9 14.000 13.750 13.750 13 3 / 4

PART GAS.WBI Horizon Engineering 01118/99 15:16



GASES



TGOC (as Carbon) Emissions - Cycle No.1 Snmmary

Willarnette Ind. ~ OSU
Cycle No. I Douglas Fur - TGOC (as Carbon)
Dec 14-16, 1998

1.0304

1bm-Cppmv-C Ibm-Clbr
[C]
0.0168

149.722,6% 15.7%

Bws%
Kiln Analyzer

60.9

Qsd
dscfm

3,687
3,266
88.6%

Interval
min

Total Cycle Time
Total Actual Testing Time
Percent Actual Testing Time ofCycle Time

Run Slart End Time Qsd Bws% TOOC fA]

ID Min dscfin Kiln Analyzer pomv-C 1bm-Clbr 1bm-C

1 08:50 10:27 97 181.9 5.7% 3.1% 40.7 0.0139 0.0224

Calibration 31 0.0180 0.0093

2 10:58 11:23 25 50.1 17.7% 9.3% 365.1 0.0342 0.0143

Calibration 10 0.0440 0.0073

3 11:33 13:53 140 50.1 17.7% 6.0% 488.8 0.0458 0.1068

Calibration 15 0.0449 0.0112

4 14:08 15:07 59 81.8 20.5% 6.9% 280.0 0.0428 0.0421

Calibration 16 0.0402 0.0107

5 15:23 16:52 89 81.8 20.5% 14.8% 251.3 0.0384 0.0570

Calibration t3 0.0308 0.0067

6 17:05 19:54 169 73.6 12.2% 8.7% 195.2 0.0268 0.0756

Calibration 124 0.0254 0.0524

7 21:58 22:53 55 66.1 18.8% 13.9% 167.8 0.0207 0.0190

Calibration 14 0.0223 0.0052

8 23:07 02:03 176 61. 1 20.4% 14.7% 199.0 0.0227 0.0667

Calibration 7 0.0193 0.0022

9 02:10 04:55 165 46.0 23.0% 16.2% 180.9 0.0156 0.0428

Calibration 14 0.0146 0.0034

10 05:09 07:56 167 48.3 22.7% 15.9% 150.7 0.0136 0.0379

Calibration 14 0.0139 0.0032

II 08:10 10:54 164 57.3 22.8% 16.3% 132.8 0.0142 0.0389

Calibration 18 0.0135 0.0040

12 11:12 13:56 164 49.4 23.0% 16.6% 138.1 0.0128 0.0349

Calibration 12 0.0132 0.0026

13 14:08 16:46 158 57.4 23.5% 16.7% 126.8 0.0136 0.0359

Calibration 26 0.0130 0.0056

14 17:12 19:54 162 59.4 20.4% 14,5% 112.2 0.0125 0.0337

Calibration 11 0.0114 0.0021

15 20:05 22:55 170 56.3 22.0% 15.8% 98.5 0.0104 0.0294

Calibration 13 0.0097 0.0021

16 23:08 02:06 178 50.9 21.7% 15.5% 95.1 0.0090 0.0268

Calibration 5 0.0091 0.0008

17 02:11 05:05 174 70.4 22.6% 15.9% 69.9 0.0092 0.0267

Calibration 6 0.0085 0.0008

18 05:11 07:58 167 46.5 22.2% 15.7% 88.9 0.0077 0.0215

Calibration 36 0.0103 0.0062

19 08:34 11:22 168 76.4 24.5% 17.3% 89.9 0.0128 0.0360

Calibration 5 0.0128 0.0011

20 11:27 14:22 175 45.0 31.2% 21.9% 152.5 0.0128 0.0374

Calibration 5 0.0118 0.0010

21 14:27 17:40 193 53.3 32.6% 23.5% 108.4 0.0108 0.0348

Calibration 20 0.0113 0.0038

22 18:00 20:40 160 47.9 30.4% 22.5% 131.6 0.0118 0.0314

Calibration 6 0.0112 0.0011

23 20:46 22:17 91 53.6 29.0% 21.4% 100.9 0.0101 0.0154

I Time Weighted Average I

Production 2,560 bft
0.403 Ibm-CfMdbft (Corrected for calibration intervals)

NOTES [A] Emissions during calibration intrevals are time weighted averages
of the previous and fonowing tests.

[B] The gas sample probe was not moved during run no. 7. the untested time
appears in the calibration time interval prior to the gas sampling period.

[C] The time weighted average lbm-Clhr does not match the TGOC emissions average
because the missing data explained in [8] occured during a high emissions interval
and increases the average.

INTERVL2.WBl Horizon Engineering 02/11/99 13:20



TGOC (as Carbon) Emissions - Cycle No.2 Summary

Willamette Ind. - OSU
Cycle No.2 Douglas Fur - TGOC (as Carbon)
Dec 16-19, [998

Run Slart End Time Qsd Bws% TGOC [AJ
ID Min dscfm Kiln Analvzer nnmv-C Ibm-Clbr 1bm-C

I 22:22 01:00 158 247.3 4.2% 3.1% 97.2 0.0449 0.1184
Calibrations 5 0.0250 0.0021

2 01:05 03:44 159 45.3 18.3% [3.1% 61.9 0.0052 0.0139

Calibrations 6 0.0163 0.00[6

3 03:50 06:44 [74 53.9 [8.3% 13.0% 262.5 0.0265 0.0767
Calibrations 5 0.0242 0.0020

4 06:49 09:41 172 61.1 20.6% 15.0% 192.2 0.0220 0.0630
Calibrations 5 0.0223 0.0019

5 09:46 12:42 176 75.8 20.6% 15.2% 159.1 0.0225 0.0661
Calibrations 5 0.0209 0.0017

6 12:47 15:37 170 53.2 20.3% 15.0% 192.1 0.0191 0.0542

Calibrations [2 0.0228 0.0046

7 15:49 18:37 168 89.0 20.8% 15.4% 159.8 0.0266 0.0745
Calibrations 13 0.0220 0.0048

8 18:50 21:36 166 62.7 23.0% 16.9% 148.0 0.0174 0.0480

Calibrations [0 0.0177 0.0030

9 21:46 00:48 182 76.2 22.6% 16.4% 126.5 0.0180 0.0547

Calibrations 10 0.0145 0.0024

10 00:58 03:48 170 44.2 22.7% 16.5% 130.6 0.0108 0.0306

Calibrations 6 0.0146 0.0015

11 03:54 06:38 164 81.8 22.7% 16.6% 121.7 0.0186 0.0509

Calibrations 14 0.0143 0.0033

12 06:52 09:51 179 49.2 22.6% 16.6% 111.8 0.0103 0.0307

Calibrations 6 0.0113 0.0011

13 09:57 12:38 161 79.2 23.0% [6.8% 83.3 0.0123 0.0331

Calibrations 10 0.0106 0.0018

14 12:48 15:39 [7\ 54.6 22.9% 16.6% 88.4 0.0090 0.0257

Calibrations 15 0.0112 0.0028

15 15:54 18:39 165 92.8 17.9% 12.8% no 0.0134 0.0368

Calibrations 9 0.0098 0.0015

16 18:48 21:54 186 52.0 17.1% [2.3% 68.3 0.0066 0.0206

Calibrations 16 0.0095 0.0025

17 22:10 00:55 165 93.5 17.8% 12.9% 72.5 0.0127 0.0349

Calibrations 14 0.0096 0.0022

18 01:09 04:05 176 50.4 17.0% 12.0% 71.8 0.0068 0.0198

Calibrations 5 0.0104 0.0009

19 04:10 07:04 174 68.2 [7.1% 12.1% 109.7 0.0140 0.0406

Calibrations 6 0.0120 0.0012

20 07:10 09:56 166 45.6 17.3% 12.2% 1l5.7 0.0099 0.0273

Calibrations 12 0.0105 0.0021

21 10:08 1l:21 73 57.3 30.6% 21.2% 1l2.8 0.0121 0.0147

Interval
min

Qsd
dscfm

Time Weighted Average
Bws%

Kiln Analyzer ppmv-C Ibm-CIbr 1bm-C

Total Cycle Time
Total Actual Testing Time
Percent Actual Testing Time of Cycle Time

3,659
3,475
95.0%

72.7 19.6% 14.2% 122.6
0.016[ 0.9801

Production

NOTES

INTERVL2.WB1

2,304 btl
0.425 Ibm-C/Mdbft (Corrected for calibration intervals)

[A] Emissions during calibration intrevals are time weighted averages
of the previous and following tests.

Horizon Engineering 02/11/9913:19



TGOC Data Emissions 1 of 2

Willamene Industries - OSU 14-Dec-98
Test 2 Cycle 1- Douglas Fir

TGOC-EPA25A
Number ofCompleted Runs I 2 3 4 5 6 7 8 9 10 11 12 Average

west east west east west east west east west east west east Time Weight
Date Tested 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 14-Dec 15-Dec 15-Dec 15-Dec 15-Dec
Syslem Calibration Time - Initial Tci 08:40 10:42 11:30 14:00 15:20 16:58 20:00 23:00 02:06 05:02 08:03 11:03
Test Time-Starting Tts 08:50 10:58 11:33 14:08 15:23 17:05 21:58 23:07 02:10 05:09 08:10 11:12
Test Time-Ending Tie 10:27 11:23 13:53 15:07 16:52 19:54 22:53 02:03 04:55 07:56 10:54 13:56
System Calilxation Time - Final Tef 10:42 11:28 14:00 15:13 16:58 20:00 23:00 02:06 05:02 08:03 11:03 14:02
TestMid-point Time Tx 09:38 11:10 12:43 14:37 16:07 18:29 22:25 00:35 03:32 06:32 09:32 12:34
TIDlC min 97 25 140 59 89 169 55 176 165 167 164 164
Volumetric Flowra1e, Dry Standard <!scUm!n Qsd 181.9 50.1 50.1 81.8 81.8 73.6 66.1 61.1 46.0 48.3 57.3 49.4 60.9
Moisture, Mole Fraction dry Gas mfg 94% 82% 82% 80% 80% 88% 81% 80% 77% 77% 77% 77% 77.4%
Moisture (Kiln) bws 5.7% 17.7% 17.7% 20.5% 20.5% 12.2% 18.8% 20.4% 23.0% 22.7% 22.8% 23.0% 22.6%
Moisture (Analyzer) bws 3.1% 9.3% 6.0% 6.9"10 14.8% 8.7% 13.9% 14.7% 16.2% 15.9"10 16.3% 16.6% 15.7%
Dilution bws(analyzer}'bws(kiln 53.2% 52.7% 33.9"10 33.5% 72.1% 71.6% 73.6% 72.1% 70.1% 70.0% 71.5% 72.2% 68.4%
Total Gaseous Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100
Span Gas-Instrument Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 \.00 1.00 1.00 \.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K 3
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.0 0.0 0.0 0.0 0.0 0.0 O.U lUI 0.0 0.0 0.0 O.U
lndicatcd average- Wet ppmv-C3H8 Ciw 7.34 59.21 52.60 30.29 51.73 42.68 35.58 41.06 35.91 30.41 27.06 28.18 27.7
Span Gas Concentration- Equivalent ppmv Se 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.U
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
System Calibration Response - High Range gas - Initia ppmv Ss 44.8 45.2 29.5 28.8 61.4 60.2 60.4 62.3 59.5 59.3 60.0 61.3
System Calibration Response - Low Range gas • Initial ppmv Zs 0.2 0.5 0.3 1.1 0.0 0.5 -0.2 0.2 0.3 0.6 1.1 0.0
System Calibration Response ~ Low Range gas - Final ppmv Ze 0.5 1.4 l.l 1.3 0.5 -0.2 0.2 0.3 0.6 l.l 0.0 \.0
System CalibIalion Response· High Range gas - Final ppmv Se 45.2 45.4 28.8 29.8 60.2 60.4 62.3 59.5 59.3 60.0 61.3 60.9
Actual average· Wet (Corrected for Drift & Response ppmv-C3H8 13.2 110.4 153.2 86.9 7\.4 59.4 48.2 56.6 50.5 42.2 37.1 38.4 42.7
Actual average - 01)' (Corrected for Drift & Response ppmv-C3H8 13.6 121.7 162.9 93.3 83.8 65.1 55.9 66.3 60.3 50.2 44.3 46.0 49.9
Actual average - Dry ppmv-e Cgas 40.7 365.1 488.8 280.0 251.3 195.2 167.8 199.0 180.9 150.7 132.8 138.1 149.7
Mass Emissions Ibm/he 0.0139 0.0342 0.0458 0.0428 0.0384 0.0268 0.0207 0.0227 0.0156 0.0136 0.0142 0.0128 0.0163

PART GAS.WBt Horizon Rngineerine- 0111 lI/'l'l 1<;'00



TGOC Data Emissions 2 of2

Willamene Industries - OSU 14-Dec-98
Test 2 Cycle 1- Douglas Fir

TGOC-EPA 25A
Number of Completed Runs 12 13 14 15 16 17 18 19 20 21 22 23 Average

east west east west east west east west east west east \V~st Time Weight
Date Tested 15-Dee 15-Dec I5-Dec 15-Dee IS-Dec 16-Dee 16-Dee 16-Dee 16-Dee 16-Dec J6-Dee 16-Ooe
Sysr= Caliblation Time - Initial Tei 11:03 14:02 16:59 19:59 23:01 02:08 05:08 08:16 11:24 14:24 17:50 20:43
Test TIlII¢-Staning Tis 11:12 14:08 17:12 20:05 23:08 02:11 05:11 08:34 11:27 14:27 18:00 20:46
Test TIlII¢-Ending Tte 13:56 16:46 19:54 22:55 02:06 05:05 07:58 11:22 14:22 17:40 20:40 22:17
System Calibration Time· Final Tef 14:02 16:59 19:59 23:01 02:08 05:08 08:16 11:24 14:24 17:50 20:43 22:25
Test Mid-point Time Tx 12:34 15:27 18:33 21:30 00:37 03:38 06:34 09:58 12:54 16:03 19:20 21:31
Time min 164 158 162 170 178 174 167 168 175 193 160 91
Volumetric F1oWIa1e) Dry Standard dscflmin Qsd 49.4 57.4 59.4 56.3 50.9 70.4 46.5 76.4 45.0 53.3 47.9 53.6 60.9
Moisture, Mole Fraction dry Gas mfg 77% 77% 80% 78% 78% 77% 78% 75% 69% 67% 70% 71% 77.4%
Moisture (Kiln) bws 23.0% 23.5% 20.4% 22.0% 21.7% 22.6% 22.2% 24.5% 31.2% 32.6% 30.4% 29.0"10 22.6%
Moisture (Analyzer) bws 16.6% 16.7% 14.5% 15.8% 15.5% 15.9% 15.7% 17.3% 21.9"10 23.5% 22.5% 21.4% 15.7%
Dilution bws(anaJyzer)/bws(kiin 72.2% 7I.l% 7I.l% 72.0% 71.3% 70.1% 70.4% 70.6% 70.1% 72.1% 73.8% 73.7% 68.4%
Total Gaseous Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100
Span Gas- Instrument Response Factor JUMF_r C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmveoa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indicated average- Wet ppmv-C3H8 Ciw 28.18 25.82 23.09 19.89 19.42 14.49 17.94 17.96 28.97 20.60 25.30 19.75 27.7
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.[1 S·I.U
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.U 0.0
System. Calibfation Response - High Range gas -lnitia ppmv Ss 61.3 60.9 60.1 60.1 60.8 59.6 59.6 59.4 60.1 59.9 62.6 61.8
System Calibration Response - Low Range gas - Initial ppmv Zs 0.0 1.0 0.6 0.1 -0.1 0.7 0.8 -0.2 1.0 1.3 O.U 0.4

System Calibration Response - Low Range gas M Final ppmv Ze 1.0 0.6 0.1 -0.1 0.7 0.8 -0.2 1.0 1.3 0.0 0.4 0.1
System Calibration Response - High Range gas M Final ppmv Se 60.9 60.1 60.1 60.8 59.6 59.6 59.4 60.1 59.9 62.6 61.8 62.6
Actual average - Wet (Corrected for Drift & Response ppmvM C3H8 38.4 35.2 32.0 27.6 26.8 19.6 25.0 24.8 39.7 27.7 34.0 26.4 42.7
Actual average - Dry (Corrected for Drift & Response ppmvM C3H8 46.0 42.3 37.4 32.8 31.7 23.3 29.6 30.0 50.8 36.1 43.9 33.6 49.9
Actual average - Dry ppmv-C Cgas 138.1 126.8 112.2 98.5 95.1 69.9 88.9 89.9 152.5 108.4 131.6 100.9 149.7
Mass Emissions Ibm/br 0.0128 0.0136 0.0125 0.0104 0.0090 0.0092 0.0077 0.0128 0.0128 0.0108 0.0118 0.0101 0.0163

PART GAS.WBl Horizon Engineering



TGOC Data Emissions 1 of 2

Willamette Industries - OSU I6-Dec-98

Test 2 Cycle 2- Douglas Fir

TGOC-EPA25A

Number of Completed Runs I 2 3 4 5 6 7 8 9 10 11 12 Average
west east west east west east west east west east V'lest east Time Weight

Date Tested 16-Dec 17-Dec 17-Dec 17-Dee 17-Dee 17-Dec 17-Dec 17-Dee 17-Dee 18-Dec 18-Dec 18-Dee

System Calibration Time· Initial Tei 22:15 01:02 03:47 06:46 09:43 12:44 15:43 18:43 21:41 00:53 03:51 06:45

Test Time-Starting TIS 22:22 01:05 03:50 06:49 09:46 12:47 15:49 18:50 21:46 00:58 03:54 06:52

TestTime-Ending Tie 01:00 03:44 06:44 09:41 12:42 15:37 18:37 21:36 00:48 03:48 06:38 09:51

System CaJibIation Time - Final Tef 01:02 03:47 06:46 09:43 12:44 15:43 18:43 21:41 00:53 03:51 06:45 09:54

Test Mid,.point Time Tx 23:41 02:24 05:17 08:15 Il:14 14:12 17:13 20:13 23:17 02:23 05:16 08:21

Tunc min 158 159 174 172 176 170 168 166 182 170 164 179

Volumetric Flowrate. Dry Standard dscflmin Qsd 247.3 45.3 53.9 61.1 75.8 53.2 89.0 62.7 76.2 44.2 81.8 49.2 72.7
Moisture. Mole Fraction dry Gas mfg 95.8% 81.7% 81.7% 79.4% 79.4% 79.7% 79.2% 77.0% 77.4% 77.3% 77.3% 77.4% 80.4%
Moisture (Kiln) bws 4.2% 18.3% 18.3% 20.6% 20.6% 20.3% 20.8% 23.0% 22.6% 22.7% 22.7% 22.6% 19.6%

Moisture (Analyzer) bws 3.1% 13.1% 13.0% 15.0"... 15.2% 15.0"... 15.4% 16.9% 16.4% 16.5% 16.6% 16.6% 14.2%
Dilution bws(analyzer}/bws(kiln 73.5% 71.7% 71.1% 72.7% 73.9% 73.7% 74.2% 73.3% 72.3% 72.7% 73.4% 73.4% 72.4%
Total GaseollS Organic Concentration (TGOC) Span 100 100 100 100 100 100 100 100 100 100 100 100

Span Gas-Instnonent Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0U

Span Gas- Carbon Count Equivalent K 3
Cylinder Value -High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 S4.0

Cylinder Value - Low Range (Zero) calibration gas ppmveoa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1DdicaIed average- Wet ppmv-C3H8 Ciw 23.32 13.38 54.55 40.20 34.27 41.35 34.19 30.57 26.10 26.68 24.82 23.39 25.9
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 ~-LU

Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

System Calibration Response - High Range gas - Initia ppmv Ss 62.6 61.4 60.2 60.2 63.2 63.0 63.3 62.9 61.3 61.4 61.3 62.1

System Calibration Response - Low Range gas - Initial ppmv Zs 0.1 0.4 0.7 0.3 0.9 1.2 1.2 0.3 0.7 0.5 O.U HO.O

System Calibration Response - Low Range gas ~ Final ppmv Ze 0.4 0.7 0.3 0.9 1.2 1.2 0.3 0.7 0.5 0.0 -0.0 1.2
system Calibration Response - High Range gas ~ Final ppmv Se 61.4 60.2 60.2 63.2 63.0 63.3 62.9 61.3 61.4 61.3 62.1 62.4
Actual average HWet (Corrected for Drift & Response ppmv..c3H8 31.4 17.9 76.1 54.5 45.0 54.4 45.1 41.0 35.3 36.3 33.8 31.1 35.0
Actual avemge HOf)' (Corrected for Drift &. Response ppmv..c3H8 32.4 20.6 87.5 64.1 53.0 64.0 53.3 49.3 42.2 43.5 40.6 37.3 40.9
Actual average .I)(y ppmv-C Cgas 97.2 61.9 262.5 192.2 159.1 192.1 159.8 148.0 126.5 130.6 121.7 II 1.8 122.6
Mass Emissions Ibm/hr 0.0449 0.0052 0.0265 0.0220 0.0225 0.0191 0.0266 0.0174 0.0180 0.0108 0.0186 0.0103 0.0161

"PART TWOWR1 Hori'7nn li',nO'illPprinO' 01l111/QQ 1':;.)0



TGOC Data Emissions 2 of2

Willamette Industries - OSU 16-Dec-98
Test 2 Cycle 2- Douglas Fir

TGOC-EPA 25A
Number ofCompleted Runs 12 13 14 15 16 17 18 19 20 21 Average

east west east west east west east west east west Time Weight
Date Tested l8-Dec 18-Dec 18-Dec 18-Dec 18-Dec 18-Dec 19-Dec 19-Dec 19-Dec 19-Dec
System Calibration Time - Initial Tci 06:45 09:54 12:43 15:46 18:43 2~;O2 01:02 04:07 07:07 10:02
Test Time-Starting Tts 06:52 09:57 12:48 15:54 18:48 22:10 01:09 04:10 07:10 10:08
Test Time-Ending TIe 09:51 12:38 15:39 18:39 21:54 00:55 04:05 07:04 09:56 11:21
System Calibration Time - Final Tcf 09:54 12:43 15:46 18:43 22:02 01:02 04:07 07:07 10:02 11:23
Test Mid-point Time Tx 08:21 11:17 14:13 17:16 20:21 23:32 02:37 05:37 08:33 10:44
Time min 179 161 171 165 186 165 176 174 166 73
Volumetric FloYtTate, Dry Standard dscflmin Qsd 49.2 79.2 54.6 92.8 52.0 93.5 50.4 68.2 45.6 57.3 72.7
Moisture, Mole Fraction dry Gas mfg 77.4% 77.0% 77.1% 82.1% 82.9% 82.2% 83.0% 82.9% 82.7% 69.4% 80.4%
Moisture (Kiln) bws 22.6% 23.0% 22.9% 17.9% 17.1% 17.8% 17.0% 17.1% 17.3% 30.6% 19.6%
Moisture (Analyzer) bws 16.6% 16.8% 16.6% 12.8% 12.3% 12.9% 12.0% 12.1% 12.2% 21.2% 14.2%
Dilution bws(analyzer)lbws(kiln 73.4% 72.9% 72.6% 71.5% 72.1% 72.4% 70.9% 70.7% 70.6% 69.3% 72.4%
Total Gaseous Organic Concentration (fGOC) Span 100 100 100 100 100 100 100 100 100 100
Span Gas- Instrument Response Factor JUM Factor C3H8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Span Gas- Carbon Count Equivalent K
Cylinder Value - High Range calibration gas ppmv 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Cylinder Value - Low Range (Zero) calibration gas ppmv Coa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indicated average- Wet ppmv-C3H8 Ciw 23.39 17.93 18.85 16.69 14.54 15.15 14.90 22.87 24.14 21.04 25.9
Span Gas Concentration- Equivalent ppmv Sc 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0 84.0
Zero Gas Concentration- Equivalent ppmv Zc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sysu:m Calibration Response - High Range gas - lniti ppmv Ss 62.1 62.4 62.2 61.8 59.7 61.7 59.8 59.3 59.7 59.4
System Calibration Response· Low Range gas . Initi ppmv Zs -0.0 1.2 1.0 1.0 0.4 -0.1 -0.1 0.0 0.3 0.2
System Calibration Response - Low Range gas - Final ppmv Ze 1.2 1.0 1.0 0.4 -0.1 -0.1 0.0 0.3 0.2 0.8
System Calibration Response - High Range gas - Fina ppmv Se 62.4 62.2 61.8 59.7 61.7 59.8 59.3 59.7 59.4 58.1
Actual average - Wet (Corrected for Drift & Respons ppmv-C3H8 31.1 23.1 24.6 22.4 20.0 21.0 21.0 32.1 33.8 29.6 35.0
Actual average - Dry (Corrected for Drift & Respons ppmv-C3H8 37.3 27.8 29.5 25.7 22.8 24.2 23.9 36.6 38.6 37.6 40.9
Actual average - Dry ppmv-C Cgas 111.8 83.3 88.4 77.0 68.3 72.5 71.8 109.7 115.7 112.8 122.6
Mass Eutissions Ibm/hr 0.0103 0.0123 0.0090 0.0134 0.0066 0.0127 0.0068 0.0140 0.0099 0.0121 0.0161

"PART TWOWRl Hori'7on 'l?nfTinpprinfT fl11111100 1"'011



Calibration Field Record

Toster

Observer
-~::--------

logger 10 ---eK-_;'",;,-",--- _

~ I 1.1 \

g~- 8~~
Data

vi D"~ --

Client _-'i~',..=.j'..::,_;:.,':'-/....,.,..:::..;..:::~::.c...",~ _
Date_--..:.-I2=--_1_11.\_-_to_2 _

Source _--"'O,;....;;S;.....)"-- _

0 .,,-
\ :- ~. S v;. ~ IN \

End Run - End Run -lAaK ChacKs' Sla'l Run..l Slarl Run - Slarl Run End Run- -Pre-OK Valva Cylindar Span Cylinder Analyzer SYSlem Syslem System Syslem
Posl-OK Posilion /I Gas Value Calibralion Calibration Calibralion Calibrallon Calibralion
Response Time Rssponse Response Response Response Response

ICV! IACR! ,seR.) (SCR.) (SCfht) ISCR.!
Times %3':;- '3 '10 10'33 II 20

C02% ch__ CO2 0 ~ ~ 6,]..- O.s t~ 11
Ranoe 1'-\ CO2 '7-7. ~ l 2-7.1...:7 IL{. q /l..( , <;, I .;-"
Analyzer Model l.~ N2 6"Of~ '-lot .. ? 1-C. ~ C&,LJ 2..7.tJ
Analyzer SN: 3~ ~,,\,(2 Ii"

,
~~,U Y'-t.~ LI"5" f L '-[ '). i.f-

CO ppm ch- CO

Ranoe CO ~ I

Analyzer Model N2 t=:e (''''1 1 w! d.-I vJj d,l Wid'/'
Analyzer SN; 11.·11 -t\~ W 1l1. l.\ \'-\00 IS-C7g l)/S- 1100 IDOl:) 23'00

02% ch_ 0 02 cJ. :3 L\p ,. S' 0.0 0.'S -6,2 ·0.2..-
Range \~ 02 cr. !? q.ll 1(1.2.- 1'1/1 26.0 /9. IJ ZOo
Analvzer Model 1...~ N2 17,3"2- /7-1 17·S 3)' ~'1 25·7 ~.s. 3 35.9
Analyzer SN: ">3 2.'1.S- 2..'6',5' . ( 2"1, '6 6"1. '-( I (PO.L (po. 0/ uZ.g

NOxppm ch_ NOx '-------.....- v--------/
Range NOx

Analyzer Model N2

AnalY2:er SN: /l/I-> ','.,.. .. ;t.~3 SO-~ 757 U(J'-i. 1400 /70'> 2DOO

TGOCppmch_ 0- O.)~ O.5~ /,O~ (9,'0 0,15 6.(PO 0./
Range ILl /0" 7 / IOjI ¢/ J4,;;o 14.8' (~. 'D 20.0 /9. S
Analyzer Model l-1 r~r/ .J r. Z.f' ~§,?7 "J'S:7 "). 0;:7 3$·8 2S.l.j
Analyzer SN: "I ~ Air 51,t.11 59,(,1 ,&:::1,01 61.3 'o.~ (pO./ I~O. ,

/

1"1(f.J.- '23 0 '3. 12J/ftJ -7 za 6 ;0; "80L... 112...0 14 l. 0

ch_ 0 -0, I 0.75 0,7:1 .- 0, l...- 1,0 I• .3
Range 1'-1 /9.'1 1'J.66 l'i.7 ? j<1,q /1, :, Ie,. 2....
Analyzer Model z'3. '35,'2- .3 if,2 7 5'1,P£ . ~l--j,1-j S '-\, ~ 3tt '1
AnalV2:er SN: '7,3 (po.R ...f"Ol , -6(.j S9,)7 S'1. "i (0.\ b4.~

Check Performance Spec.

~J~)~Analyzer Calibration EfTor I ACR·CV II SPAN 2 (25A@5%) Hot Line Temp /27 QL

Sampling Sv,tem BI.. (SRC.·ACRj ISPAN 5 Hot Line Temp /") l.( "e..- L.v' <1/\./

ZOIO and C,l Orllt ISRC2.SRClIISPAN 3

T"I Time~ Run 1 Run2 Run 3

.., I 3')-:>- /02.<;

I I
SlartTime

"
.J )f-

End Tim"

Horizon Engineering, 13585 NE Whitaker Way, Portland, OR, 97230 Tel. 255-5050



Observer
---::--:-------

Logger ID 12 rt..Data

Calibration Field Record

&SU IvJ I
c~:~~ =~/~Z~-~~I:&>~-~c;=8=======

Source _Pdf",-k._./ ../;....
0 I

fA} 'if r -t-n.4 e>I a:c I I

\2-l lo -f.J8 End Run - E~~_I
Lflak Checks: Sta'l Run Slarl Run Sia n:b. End Run- - -
Pre-OK Valve Cylinder Span Cylinder Analyzer System Syslem System Syslem
Po.I·OK Position /I Gas Value Calibration Calibralion Calibration Calibration Calibralion
Reoponsa Time Response Response Response Response Response

(ev) (ACR) (SCAx) (SCR,] {SCR,] [<cR,)

Times 11J'1 1'1<:;~ 7,0,-/0 Z2..JS
C02% ch_ CO2 0 0.0 0,0 D.t.! 'D. I
Range /1./ CO2 27,92- 27.2- /9.8 20.S 20.3
Analyzer Model 2'3 N2 5'o,S ~?3 gf.q g~.8 3~.S

Analyzer SN: 23 Bo/.o Bf.o u2.&; (PI. B t,2.~

CO ppm ch- co
Range CO

Analyzer Model N2

Analyzer SN: '" /"'2--/1.7 'I-, .......{"' /00 ? lj.5 6Y'/ ~~~ \1, :;''1 \ s--'4 2- laC(.)

02% ch_ 02 O,~Z 0, .(f> O.Z~ O.q J. l- i, 2. 0'5
Range 02 "20,(J zo.61 z.o.i?$ 2.0.7 1...0, ~ 7-°'1 20.7
Analyzer Model N2 J~6J' 7~;?J 3'6. ;60 3~. t7 ~6. ~ :3 "7. \ ..~7.b
Analyzer SN: ~/,J) 6°, I~ 60,~ "-.3. L 6J~O ~~.~ &2,9

NOxppm
'.

ch_ NOx

Range NOx

Analvzer Model N2 IY/7 ,~}, 7 . '--3>
Analyzer SN: 7./'10 1?j''L ~'Y9 CY7 '7 YO /2'-12..... J <) '-Ie,

TGOC ppm ch_ D.7 0, '-Ii 0,0 '2. -.or L"2: 1.0 1,0
Range N 2.0.'1 z..O./er 'Zo.?,? ZO,51 L.o:t 'l.-eJ ~ ~ 1~.'1

Analvzer Model ?1- '30.7 36.];? sb.S2 5b .7? 3 C:, .1-\ 3b;~1 35.9
Analyzer SN; 33 .,.. (pj.3 ct. ]C ((/,YJ C"l,rb ~ 2, ..., 62.2- 6. L£

tRtl2- "2. 1. 0 l- Jet; ~/c5 ·p5 bo3 n"23

ch b.Lj -0. I - ,0;] 0. 0 y- 0, ~7 PJ'1 a·8-
Range 11..1 20, :; JQ·9 (C,I5' "?-O,IO 19,9/ 1'7, 7{ /9, (e
Analyzer Model ~3 1ft>. 3 '36:».0 55", (" C; .5 S,~7' 3,5,57 ]'5, ~/ 3 ~.lf

Analyzer SN: 1'3 5'1.7 (P1,7 59.. 76' ~ >~ 5/,"'5 5 G
). /C ~.1

Choek Porlormaneo Spees

AnalYler CalibraUon EnDr I ACR·CV II SPAN 2 (25A@5%) Hot Line Temp 133°C
Sampling Syalem BI.. {SRC.-ACR)/SPAN 5 HoI line Temp

Zero and Ca' Crill (SRC2.SRC1) /SPAN 3

Tel. 255-5050

Run 3

I
Run 2

I
Run 1ro.t T1mOll

Star1 Time

End Time

/0 S C" l ... ~f r- -1-""

/0" <:,,,,,,,... s' ....... !r'
Il:c cle..~;;~t-...
10_0 )"..-c.!p

Horizon Engineering, 13585 NE Whitaker Way, Portland, OR, 97230
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=1111 SCOTT-MARRIN, INC.
6531 BOX SPRINGS BLVD. • RIVERSIDE. CA 92507
TELEPHONE (909) 653·6780. FAX (909) 653·2430

#" /:.ey

10 22 98
REPORT OF ANALYSIS

NIST TRACEABLE GAS MIXTURES

HENG01
TO.

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 NE WHITAKER WAY
PORTLAND, OR 97230-

DATE. 10/09/98
~-,0!.;141- j'}~9/-r0

CUSTOMER ORDER NUMBER' 002241 PAGE 1

<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD

CA0::L::L09

ppm = umole/mole

Carbon dioxide
Nitric oxide
Carbon monoxide
Propane
Nitrogen,02-Free

NOx

% = mole-%

5.98 + 0.06 %
69.9 ± 0.7 ppm
291.2 ± 2.9 ppm
27.92 ± 0.28 ppm
Balance

69.9 ppn

SRM 1674B
SRM 16Mb
SRM 2636
SRM 1667B

The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference stan rds are traceable thru use
of our anal11il]ticalbatLace, NIST Weight Report No. MMAP 23 .09/202491.

Analyst: . Approved:

-- -- -------------- -----------------
M.S. Calhoun Marrin



REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

• IIII SCOTT-MARRIN, INC.
653 1 BOX SPRINGS BLVD. • RIVERSIDE, CA 92507
TELEPHONE (909) 653·6780. FAX (909) 653·2430

HENGS1
TO;

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 HE WHITAKER WAY
PORTLAND, OR 91230-

CUSTOMER ORDER NYHBER:~

DATE; 11/2e/98

PAGE 1

<xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>
NIST TRACEABLE

CYLINDBR NUMBER COMPOHEtiT CONCENTRATION (V/v) REFERENCE STANDARD

CC66249

ppm '" umole/mole

Carbon dioxide ­
Nitrio oxide _
Carbon monoxide ..,.."
Propane ...­
Nitrogen,02-Free

NOx

, = mole-%

12.44 + e.12 1;

124.9 + 1.2 ppm
493 ± 5 ppm
50.5 :t. 0.5 ppm
Balance

124.9 ppn

SRM 16158
SRM 1685b
SRM 1680b
SRM 1661b

The above analyses are traceable to the National Institute of Standards and Teohnology
by intercomparison with the reference standards listed above.
Where indicat~dvolumet ic and gravimetric reference sta dards are traceable thru use
of our analyt bal n , NIST Weight Report No. MMAP 2 _09/2"'2491-

Analyst, ~ _ Approvsd,

.M.s. calhoun

'1M Otllr U~Uit}' of till.~r f~ rrAmfA~l&ffB~rJ8~W~~~~~ 0&' nualpl. tbJ:eof br u..
~ vlUollt .aua _to



REPORT OF ANALys:rs
NIST TRACEABLE GAS MIXTURES

-98
r?3~

Pc> 5233'/
Y"'(,)/:>/~0

SCOTT=-MARRIN, INC.
653 t BOX SPRINGS BLVD. • RIVERSIDE, CA 92507 ,1 2 ... 0 1
TELEPHONE (909) 653-6780 • FAX (909) 653.2430IIII~-

HENG0l
TO: DATE: 11/20/98

DAVID ROSSMAN
HORIZON ENG'G/INFRARED NW
13585 HE WHITAKER WAY
PORTLAND, OR 97230- ----,.

CUSTOMER ORDER NUMB~.?y PAGE 1

<xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD

CCS3SS9 Carbon dioxide r

Nitric oxide ­
Carbon monoxide ,
Propane -­
Nitrogen,02-Free

NOx

21. 79 + 0.22 %
184.8 + 1.8 ppm
877 ± 9 ppn
86.4 ± 0.9 ppm
Balance
184.8 wn

aRM 1675B
SRM 1685b
SRM l681b
SRM 1668b

ppm :::I umole/mole % = mole-%

The above analyses are traceable to the National Institute of standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, Olum~tic and gravimetric reference s ndards are traceable" thru use
of our analytic al NIST Weight Report No. MMAP 32.09/202491.

Analyst. __~~ __- _ Appro.sd,

alhoun

,~ _It UabiUty of tIIi.~ for !tA~lfkFfOie-~itJ1~~""~~ftVJlmrm!or NUaltd.~f by t:1Ie

~ viu.o.e eJI1:n oc.t,



CALIBRATION DATA



Source Test Control Box Calibrations

nleJdate " i.W'"
Method EPA #5.3.2 & 5.6
Location Horizon Shop StdM #2
Meter Box ID 7 Pb= 29.79 (in Hg) 1 Old ,I New Change
MeterlD 2962453 Ta= 60 (oF) 10-28-98 12/2/98 (+/-)
calibrated alb LeakCheck y= 0.990831 0.97729 -1.4%
Assigned Date 12/2/98 L dH@= 1.759111 1.75783 -0.1%

Rate 0.00 in/min
,,7777 ,:;tanoaro rlelO :;tanoaro Meter lelo Meter lime owa e oerance

777777777777 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
777777777777 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) . (oF) (oR) (oR) (min) Y dH@ Y dH@
777777777777 0.020 0.20
Initial '6.0 4.00 '435.J<54V O.'04V '"'.'JVV O.JJ'V OU.U o£u.o OU.U ou. o£u.u o£u.o 0.000 U.,"OO ,."OOU~ u,uuul U.U~

Final 441.6380 301.. 5620 61.0 61.0 60.0
Initial 18.0 3.00 441.8720 6.2600 301.7920 6.3600 61.0 521.0 61.0 60.0 520.5 521.0 6.467 u.""~ ,.'o,~, 0.000 0.03
Final 448.1320 308.1520 61.0 62.0 61.0
Initial 20.0 2.00 448.2470 6.1030 308.2710 6.2050 63.0 523.0 62.0 61.0 521.0 522.0 7.633 U.",wu ,.,ooo£~ 0.000 0.00
Rnal 454.3500 314.4760 63.0 64.0 61.0
Initial 10.0 1.00 454.8550 6.0600 314.9900 6.1820 63.0 523.5 63.0 61.0 522.0 523.8 10.733 U.",OO£ ,.,oo£o~ 0.001 0.01
Final 460.9150 321.1720 64.0 68.0 63.0
Initial 11.0 0.50 461.0320 6.5130 321.2880 6.6920 64.0 524.5 67.0 63.0 524.5 527.0 16.033 u",uo'l ,.'u'o~~ 0.001 0.06
Final 467.5450 327.9800 65.0 72.0 66.0

.. ~ u.uue J.U~

Method EPA #5.3.2 & 5.6
Location Horizon Shop
Meter Box 10 7 Pb= 29.60 (in Hg) I Old 0 1 New Change
Meter 10 None Ta= 59 (oF) 12/2/98 1-11-99 (+/-)
calibrated kds LeakCheck y= 1 0.977291 0.98126 0.4%
lAssigned Van II Date 1-11-99 dHtal= 1 1.757831 1.77045 0.7%

Rate 0.00 in/min
1777777777777 I"tanoa", .,ela I"tanoaro Meter le'a w,e,er lime wa e o erance
777777777777 VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm I
777777777777 (in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

77777777777 0.020 0.20
Initial 14.1 4.UU 101~.10<U O.'.OU 00u.4uOUI v.•u.' o•.u o, •.u OLU OO.U 010.0 O~U.O O.oou u.•, ••u LI.""" v.uu u.uo
Final 618.3280 636.6880 59.0 65.0 59.0
Initial 13.6 3.00 620.3430 6.4500 638.7450 6.5630 60.0 520.0 65.0 59.0 519.5 523.0 6.370 U.•o, .- '.D'<' U, N 0.000 0.13
Final 626.7930 645.3080 60.0 68.0 60.0
Initial 15.6 2.00 627.7330 6.9860 646.2670 7.1330 60.0 520.5 67.0 60.0 520.5 524.0 9.000 U.,o IOU 1.0010' 0.000 0.09
Final 634.7190 653.4000 61.0 68.0 61.0
Initial 11.7 1.00 635.5570 5.6340 654.2720 5.7650 60.0 520.5 67.0 61.0 521.5 524.8 10.150 U.•O~O, 'l.O101 I 0.002 0.05
Final 641.1910 660.0370 61.0 69.0 62.0
Initial 11.5 0.50 641.7580 5,4550 660.6220 5.6050 61.0 521.0 68.0 63.0 523.5 526.0 13.600 u.=u ,ou ,.'ouo£ 0.000 0.03
Final 647.2130 666.2270 61.0 69.0 64.0

~ v.u, U.UI

Horizon Engineerin9 5031255-5050 FAX 255-0505



Source Test Control Box Calibrations

I"'eloare , ,O.VVOI

Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
Meter Box 10 4 Pb= 30.21 (in Hg) Old New Change
Meter 10 None Ta= 59 (oF) 6-22-98 12-08-98 (+/-)
calibrated kds LeakCheck I y= 0.99556 0.98968 -0.6%
~signed Van II Date I 12-08-98 I dHrC!l= 1.72084 1.76899 2.8%

Rate 0.00 in/min
1,,,,,noa,o e,ela ::;tanaara Meter ,ela Meter lime owa e oerance

VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
(in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

0.020 0.20
Initial 1'.b 4.UU 4b".lU"U b.UO'U "bb.bb4U b.UOUU b".U 519.0 O".U bO.U 0"'0.0 0"' •.0 OAOU U.""'0U l.10U44 V.W< U.U1
Final 475.1920 962.7440 59.0 62.0 59.0
Initial 11.0 3.00 476.0260 6.3740 963.5790 6.3930 59.0 519.5 62.0 59.0 519.5 521.5 6.630 V.••~Ol l.10Ul0 0.004 0.01
Final 482.4000 969.9720 60.0 65.0 60.0
Initial 14.4 2.00 498.3710 6.0750 986.1030 6.1710 63.0 523.0 71.0 63.0 524.0 528.0 7.800 v .•o."" 1.0-10•• 0.001 0.05
Final 504.4460 992.2740 63.0 73.0 65.0
Initial 14.0 1.00 491.2330 6.0950 978.8730 6.1840 62.0 522.0 69.0 62.0 522.0 525.8 10.750 U...v<o '.f1~~~ 0.001 0.05
Final 497.3280 985.0570 62.0 70.0 62.0
Initial 12.7 0.50 505.6230 6.0910 993.4500 6.2230 62.0 522.5 70.0 65.0 525.5 525.8 15.400 U."O'bO 1.1b'U, 0.006 0.02
Final 511.7140 999.6730 63.0 62.0 66.0

~ u.uu, U.U'.

Method EPA #5.3.2 & 5.6
Location Horizon Shop Std M #2
!Meter Box 10 4 Pb= 30.05 (in Hg) Old New Change
Meter 10 None Ta= 76 (oF) 06-10-98 6-22-98 (+/-)
calibrated cdb LeakCheck I y- 0.98913 0.99556 0.7%
Assigned Van II Date I 6-22-98 dHrC!l= 1.70085 1.72084 1.2%

Rate 0.00 in/min
1,,,ano.ro e,e,u I,,,,,nualu Meter lela Meter lime owaole o ranee

VAC dH Meter Net Meter Net Tw Tw Tdi Tdo To Tm t
(in Hg) (inH20) (ft3) (ft3) (ft3) (ft3) (oF) (oR) (oF) (oF) (oR) (oR) (min) Y dH@ Y dH@

0.020 0.20
Initial 1I.U 4.UU 404.040U o.~uu ' __.k_kU o.~ow 10.U o~o.o 10.U 10.U o~o.u o~o'~11 o.ouu u.••u·,~ 1.IIL"" u.uubl U.Ub
Final 460.8850 159.5820 75.0 77.0 76.0
Initial 18.0 3.00 461.1540 6.4500 159.8620 6.4700 74.0 533.5 77.0 76.0 536.0 537.0 6.533 U.••014 I.I~IO 0.001 0.01
Final 467.6040 166.3320 73.0 79.0 76.0
Initial 19.5 2.00 467.8530 6.1700 166.5820 6.2270 75.0 535.0 78.0 76.0 536.5 538.3 7.700 U.""LUl 1.10010 0.004 0.04
Final 474.0230 172.8090 75.0 82.0 77.0
Initial 21.0 1.00 474.1680 6.0630 172.9560 6.0990 77.0 536.0 80.0 77.0 537.5 539.5 10.433 u.~~o'o 1.bl""U 0.003 0.04
Final 480.2310 179.0550 75.0 83.0 78.0
Initial 23.0 0.50 480.4130 6.2340 179.2550 6.2700 72.0 536.0 82.0 78.0 538.5 540.5 15.067 I.UU"'~O 1.bb'lI 0.006 0.07
Final 486.8470 185.5250 80.0 83.0 79.0

U.""OObl • 'LU"" U.U4

Horizon Engineering 503/255-5050 FAX 255-0505



Oal. 17·Sop.Ra
Fh p'O!317

Mothod .2 nc 4
PlioI

Pilot Calibration Calculatlo.UI

Ph. 29.92 In Ilg
ra. 541.0 n

locallon v.I1Ila~ol Shoo

cdb

g.3.1
1J1t.

51~11ll8

cdb

l.200 1.950 019233 0.00250 0.n013 0.00085 ..4.8 1.301l 2.000 0.79818 0.00'90 0.nn1 0.00184
0.950 IA50 080133 0.01120 r... 1.100 1.700 0.19838 0.00009
0.390 0.820 07851! 0.00495 8/27/M OAIO 0.840 0.79239 0.00388
0.380 0.810 0.78138 0.OOB15 cdb 0.390 0.600 0.79818 0.00100

.,.3·2
P...

ll/211O!
cdb

••3.3
Pe..

81211118
cdb

".,,03·4
Pn.

3121J198
cdb

u~·8

r-u.
8121195

edit

..3·1
PUt

8121195
tdb

..4·1
PI'"

5121195
WI>

584·3

"It.
8J271fJ!

tdb

••4·4
P...

ll/21198
cdb

••4·5
PII'

8/2719!
cdb

1.325
1.050
0.430
Ml0

1.275
1.050
OA30
0.420

1.250
0.880
0.570
0.380

1.250
l.COlI
MOO
D.350

1.250
1.050
0.400
0.380

1.200
0.950
0.420
0.410

1.250
1.000
0.410
0.390

1.300
0.910
0.430
0,410

1.300
1.050
0.390
0.338

1.300
Uoo
0.390
tI.360

1.275
1.100
0.410
0.370

1.275
1.050
0.410
0.390

2.050 0.79591
1.600 0.8019,9
0.650 0.80522
0.600 0.81831

2.050 0.78075
1.825 0.19580
0.1170 0.79311
0.1150 0.79580

\.875 080833
1.300 0.81453
0.880 0.196"
0.540 0.60833

1.950 0.79263
1.525 0.60168
0.1120 0.19519
0.690 0.79451

1.950 0.79283
1.800 0.80199
0820 0.79519
0.580 0.B1552

1.875 0.7noo
!A50 080133
0.630 0 80833
0.1120 0.80507

I.950 0.79203
1.550 0.19519
0.840 0.79239
0.810 0.79159

2.COlI O. 79a 16
1.500 0.7961 I
0.8B0 0.79909
0.830 0.79865

2.COlI 0,798111
1.550 0.81482
0.600 0.798111
0.560 0.80035

2.000 0.79816
1.700 0.19038
0.800 0.19818
0.540 0.80833

2.COlI 0 19045
1.050 0.60833
0.1\30 0.198115
0.510 0.19783

2.000 0 190~5

1.000 0.80'99
0.8~0 0.79239
0.610 0.79159

0.00946
tl00338
tI.00015
0.01300

001061
0.00443
0.00'74
0.00443

0.00134
0.00754
tI.Oltl22
0.00134

0.00337
0.00568
0.00082
0.00149

0.00870
0._
O.DOllIS
0.01418

0.00!I68
0.00035
tI.00665
0.00335

0.DOOJ2
0.00224
0.00058
0.00138

0.00018
0.00189
0.001t19
0.00005

O.ooHI
0.01195
0.00471
0.00252

0.00209
0.00390
tI.002t19
tI.ooooa

0.00831
0.00951
0.00011
0.00114

0.00385
0.00189
0.00'72
0.00251

0.50531 0.00050 ..4·1
rlllll

ll/27/98
cdb

0.19138 000531 ..S·2
r ...
9/11198

.db

0.80899 0.00511 ••53

"au
9/11198

.db

0.11800 0.00284 u5-.
PfI'I.

8131198
.db

0.80133 0.00742 ..5·5
rn.

8131198
.db

0.80158 0.00502 ..5·6

"."9111198
.db

0.71188 0.00112 ..5·1
Pu.
8126198

cdb

0.79801 0.00095 ...5.8
rut

01201118
cdb

0.80258 0.00591 ..5·9
r ...

81:11198
<db

0.80025 0.00404 ..7. I
P..,

912198
WI>

0.1U71 0.00478 ,.1·2

"...
9121118
cdb

0.19411 0.00394 .,7·3
Pltl

912198
.db

1.300
1.000
0,420
0.410

1.300
1.100
0,430
0.410

1.300
t.l00
DA30
0,420

1.300
1.100
0,430
0,4~0

1.200
0.890
Ml0
0:400

1.325
1.050
0.~30

0.420

1.215
0.980
0.~10

oAOO

1.200
0.950
OA20
OAIO

1.300
1.000
0.390

.0.370

1.250
1.000
O.~OO

0.380

1.950 0.80833 0.00410 0.80423 0.00452
1.550 0.70519 0.00904
0.830 0.80833 0.00410
0.620 0.80507 0.00094

2.050 0.70U7 0.00751 9.71588 0.00180
1.000 0.811~8 0.0 '560
0.890 0.19056 0.00532
0.610 0.19311 0.00211

2.025 0.79322 0.00811 MOl'9 0.00914
1.000 0.82087 0.01947
0.660 0.79909 0.00230
0.640 0.19239 0.00900

2.100 0.11893 0.00197 0.tU90 0.00341
U50 0.76190 0.00400
0.700 0.17593 0.00491
0.670 0.76383 0.00294

2.000 0.16266 0.01698 0.79884 0.00871\
1.550 0.81462 0.01515
0.000 0.19909 0.00055
0.640 0.80199 0.00235

2.050 0.78637 0.01266 0.80103 0.00992
1.600 0.82087 0.01983
0.660 0.79909 0.00194
0.850 0.79580 0.00523

1.600 0.80B33 0.00030 9.50503 0,00210
1.350 0.803B3 0.00~20

0.610 0 B1f84 0.00301
0.800 0.80833 0.COlI30

2.050 0.19591 0.00392 0.19984 0.00533
1.600 0.80199 0.00210
0.1170 0.79311 0.DOll13
0.1130 0.80833 0.00850

1.975 0.795H 0.00792 0.89338 0.00719
1.500 0.80021 0.00315
0.1110 0.811M 0.00028
0.590 0.81515 0.01119

1.850 0.79133 0.01003 Mol91 O.001lll3
1.450 0.80133 0.00603
0.620 0.81482 0.00088
MOO 0.81837 0.01041

2.000 0.79918 0.OO2~' 0.800&7 0.00388
l.5OO 0.80033 0.00770
0.800 0.798'0 O.OOHI
0.570 0.197113 O.0029!1

U50 0.79283 0.00503 0.71767 0.00533
1.500 0.80833 0.01007
0.820 0.79519 0.00248
0.590 0.79151 0.00315

No'o: .. Not coflblat.d; 'MIl ""f1b1ot. whon noodod.
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Shortridge Instruments, Inc.
7855 EAST REDFIELD ROAD SCOnSDALE, ARIZONA 85260

TELEPHONE (602) 991-6744 FAX (602) 443-1267

CERTIFICATE OF CALIBRATION

INSTRUMENT__A_i_r_D_a_t_a_M_u_l_t_i_rn_e_t_e__r _

MODEL _A_D_M_-_8_7_0 _ SERIALNO M94064

12-17-96

;'. ' .. - ..

TEST BY L. Laubmeier DATE ---------

This is to certify that this instrument has been calibrated using
instrumentation which is traceable to masters at the National Institute
of Standards and Technology. Quality Assurance Program and
calibration procedures meet the requirements for 10CFR50,
Appendix B; 10CFR21; ANSI/N45.2; and MIL-STD4 662A.

CERTIFIED B~-..I.~:~-2Vl~~r-A

.. . ... ' .
,'"

'. .., .
I I;.



CERTIFICATION OF NIST TRACEABILITY

Calibration equipment and standards used by Shortridge Instruments, Inc. are traceable to the National Institute
of Standards & Technology. The Calibration Certification test report numbers are: differential and absolute pressure
M4212 (dated 8/93), TN-251820-93 (dated 6/93) and 822/255136-95 (dated 3/95); temperature - 88024 (dated
10/90). Calibration is performed in conformance with 10CFR50, Appendix B; ANSI/N45.2; MIL-STD-45662A and
manufacturer's specifications.

Calibration equipment is calibrated using Shortridge Instruments' Inc. Calibration Test Standard Master Meter Serial
Number M96455 (cal date 08/20/96), M96452 (cal date 09/25/96), M89216 (cal date 08/03/95) or M89218 (cal date
09/12/95) certified yearly through an outside testing facility which is directly traceable to NIST.

All AirData Multimeters and AirData FlowMeters calibrated between the dates of June 20, 1996 and June 20, 1997
are included under this certification. All such meters are certified for accuracy when used with properly functioning
accessories only.

CALIBRAnON ACCURACY

Calibration accuracy of Shortridge Instruments, Inc. Calibration Master Meters as compared to AirData Multimeters
or AirData FlowMeters being calibrated or recalibrated, is as follows:

Differential Pressure: Accuracy ratio for differential pressure is 4:1.

Master Meter: ± 0.50% of reading ± one count as compared with a NIST Traceable Calibration Standard
with specified accuracy of ± 0.005% of reading ± 0.00003 psi (0.0008 in we).

Test Meter: ± 2.0% of reading ± 0.0001 in we.

Absolute Pressure: Accuracy ratio for absolute pressure is 4:1.

Master Meter: ± 0.50% of reading ± one count as compared with a NIST Traceable Calibration Standard
with specified accuracy of ± 0.005% of reading ± 0.003 psi.

Test Meter: ± 2.0% of reading ± 0.1 in Hg.

Temperature: Accuracy ratio for temperature is 2:1.

Master Meter: ± 0.25°F as compared with a NIST Traceable Calibration Standard with specified accuracy
of ± 0.1O°F or better.

Test Meter: ± OSF between 32°F and 212°F.

Air Flow: Accuracy ratio for the Electronic FlowHood is 2:1; for the Mechanical FlowHood it is 2:1 minimum.

Master Meter: ± 1.38% of reading ± 5.0 cfm. Air flow readout accuracy is the square root of the
combined accuracies of the differential pressure, absolute pressure and temperature
measurements by both the Master Meter and the FlowHood Test Stand Meter used for
direct flow readout.

Test Meter: ± 3.0% of reading ± 5.0 cfm for the Electronic FlowHood. It is ± 3.0% of range (full scale)
for the Mechanical FlowHood.

SHORTRIDGE INSTRUMENTS, INC.
7855 East Redfield Road Scottsdale, AZ 85260
Telephone (602) 991-6744 FAX (602) 443-1267



---_._-

Thermocoupfe Calibration

r usIa: ""·Mar·Y., uevlauon
@~~~~

f.' ""owao" un,. Pb= 29.88 In Hg JUt
'ext Callbratlon: 20-Sap.De limit 10.1 Allowabll!l 01", T.= 70.0 of 98032-4ta

""325 F 11.8 Allowable Dlff.
Am."", 1:I0mng, "atar aolllng, UII Averaglt

Probe/lD Standard, F Measured, F Difference F Standard, F Measured, F Oilleranca F Standard, F Measured. F Dlrference F Dlfferenc/) F

Probe H 33.2 33.0 •.2 211.4 211.'1 ••• 351.8 358.4 -0.6 -0.13
Probe '-2 33.2 33.4 ·0.2 2t2.6 213.6 -1.0 352.8 356.8 ".0 -1.73
Probe '-3 34.8 34.8 •.0 210.8 212.6 -2.0 336.4 333.8 2.• 0.20
Probe f.yc3-4 33.4 34.6 ·1.2 212.2 214.2 -2.0 319.0 316.8 2.2 -0.33
Probe 3-5 33.2 33.4 -0.2 212.8 212.6 •. 2 353.8 365.0 -11.2 -3.73
Probe 3-. 34.2 36.0 ·1.8 211.6 213.8 -2.2 329.0 334.0 -6.0 -3.00
Probe 3-7 33.2 33.0 •.2 212.8 21. -1.2 358.6 356.8 1.8 0.27
Probe 13-8 33.2 33.6 -0.4 212.8 211.6 1.0 356.2 361.4 -3.2 -0.81
Probe -, 35.0 3....6 OA 211.8 215 -3.2 346.6 346.8 ·0.2 -1.00
Probe '-2 34.6 33.0 1.8 211.2 206.2 3.0 332A 328.4 '.0 2.87
Probe '-3 35.4 36.2 -0.8 210.8 211.8 -1.0 332.8 336.0 -3.2 -1.67
Probe ... 34.4 33.2 1.' 210.6 211.6 -1.0 340.8 340.8 0.0 0.01
Probe 4-5 34.2 34.6 -0.4 210 212.2 -2.2 338.2 340.0 -1.8 -1.47
Probe .-. 34."1 33.6 •.6 210.2 210.2 •.0 334.0 332.6 1•• 0.67
Probe 4-7 35.0 35.0 0.• 210.6 212.2 -1.6 336."1 340.4 ".0 -1.87
Probe 5-2 33.0 33.6 -0.8 212."1 210 2.' 316.4 309.2 7.2 2.93
Probe 5-3 33.6 33.6 0.0 214.6 210.6 ••• 3f6.0 310.0 6.0 3.33
Probe 5-4 33.0 32.0 1.0 212.4 210.6 1.8 315,8 311.0 4.• 2.1ii3
Probe 5-5 32.2 33.0 -0.8 211.4 210.4 1.0 314.4 314.0 0,' 0.20
Probe 5-. 33.0 32.6 0.' 213 210.8 ,., 315.4 313.8 1•• 1.40
Probe 5-7 32."1 32.4 0.0 214.4 211.2 '.2 319.6 317.4 2.2 1.80
~:Ob& 5·8 33.0 32.8 0.2 212."1 211 1.4 324.4 321.6 2.8 1.40

robe 5·9 33.0 32.6 0.' 212 211.2 0.8 317.4 320.0 -2.6 -0.47
Probe 1-1 33.8 32.6 1.0 210.8 210.8 •.0 313.0 315.8 -2.8 -0.60
Probe 7-2 33.8 33.0 0.8 211.8 211 0.8 318.8 318.6 0.0 0.47
Probe 1-3 33,2 33.6 ·0.4 213.6 211 2.8 318,4 316.0 2.' 1.1ii3
{'robe -4 33.6 33.6 •.0 212.8 211.2 1.8 315.0 313.0 2.0 1.'0
Probe 7-' 32.8 32.6 0.2 213.6 211.2 ,.4 320.4 312.0 8.' 3.67
Probe 1-. 32.8 33.0 ·0.2 213,4 211.6 1.8 312.4 311.9 0.• 0.73
Probe 10-1 33.6 33.6 0.• 211.8 211.8 ••0 317.2 315.6 1.8 0.63
Probe 10-2 33.8 33.2 0.8 213.8 211 2.8 315.4 316.2 -0.8 0.87
D:nbe 10-3 33.2 34.4 -1.2 212.2 212."1 ".2 315.6 318.4 -2.8 ·1..40

. "Itol 11-8 34.2 33.8 0.6 212."1 214.2 ·1.8 314.8 314.2 0,6 -0.20
)lIot 10-8 33.8 33."1 • .4 212.4 213.8 -1.4 325.2 319.0 8.2 1.73

F3 36.0 34.6 1.' 210."1 211.8 -1.4 280.8 278.6 2.2 0.73
F23 34.2 35.8 -1.6 210 212.6 -2,6 274.0 272.0 2.0 -0.73
F5' 34.0 34.2 -0.2 211."1 211.8 ·0.4 319.0 320.0 -1.0 -0.&3
F84 35."1 33.8 1.6 211.2 213.6 -2.4 308.2 311.8 -3.6 -1.47
F85 35.2 33.8 1.' 211.2 213 -1.8 306.8 304.2 2.8 0.731
Fl00 34.0 34.0 0.• 212.2 211.8 0.4 318,8 316.6 2.2 0.87

f\' 33.2 32.6 0.8 210.8 211.6 -0.8 370.6 368.6 2.0 0.60

~~
33."1 34.0 -0.6 212 211 1.0 370."1 367.4 3.0 1.13
33.2 33.8 -0.6 213 212 1.0 368.0 368.8 -0.8 ..(J.13

~:
33,4 33.2 0.2 212.8 212 0.8 368.2 363.4 2.8 1.27j
33.4 33.0 ••• 211.8 212.6 ".8 364.8 362.8 2.0 0.li3 '

IA· 33.2 33.8 -0.8 212.4 209.8 2.6 364.2 357.0 7.2 3.07 1

93 36.8 35.2 0.8 210.6 203.8 6.8 294.8 295."1 -0.8 2.21,
97 36,2 35.0 1.2 211.2 201.6 9.8 287.4 290.6 -3.2 2.63
98 36.2 34.• 1.8 211.4 210.6 ..8 322.8 325.6 -2.8 -0,13
910 35.8 35.2 0.6 211.4 213.4 -2.0 312.8 314.8 -2.0 -1,13
911 36.2 35.4 0.8 211.2 208.4 '.8 328.0 328.6 -0.6 1.00
913 36.0 33.8 2.2 212 211."1 0.6 316.2 316.4 -0.2 0.87
914 35.6 34.3 1.3 211.4 213 -1,6 301.8 30~.2 -2.4 -0.90

34.01 33.8 0: ~11.91 ~ln o:~ 326.91 326.5 U.6 U.4
0.04% 0.07% 0.06%

IHlvol Dial Gauges
9118 36.4 35 0.'
0-2 211.8 211 0.8 320.8 326.0 -6.4
0-' 211.4 210 1.' 322.0 330.0 -8.0
0-7 35.2 35 .., 211."1 208 6.'
0-9 211.2 210 1.2 321.8 328.0 -6.2
0-10 33.4 36 ·2,6 210.6 212 -1.4
0-14 36.2 32 '.2

Standard Used Fluke 5895570

Horizon Englnl!lermll 503/255·5050



Thermocouple Indicator Callbrallon

y 9

.,
Ua e: 4~20.'ilB ueVl8 Ion @'" f. p,- 'UU, "Hg oro

Next Callbrallon: 4-08 limit ~~12 F 10.1 T.- 55.0 of TCINOm97,IA'B1
400F 12.9

Thermocouple -oevmUon uev a Ion ueVlalion Mverage
lndlcalor Channel Measured, F Standard, F % absolute Measured, F Standard, F % absolute Measured, F Siandard, F % absolute Oavlellon %

Dial multl·lndlcalor 1 115 114.2 '.1 40. 407.8 0.' 704 703.0 '.1 0.08
2 '09 107.4 0.' '0' 301.0 0.0 705 703.2 0.2 0,15, 109 107.8 0.2 40. 407.2 0.1 736 736.8 0.1 0,13
4 00 94.2 0.' 292 292.0 ••• 739 737.0 '.2 0,18
5 9. 94.4 '.3 207 287.0 ••• 707 785.6 '.1 '.13• 10' 100,0 '.2 36' 360..4 '.1 700 785.4 '.0 0,10
7 107 105.4 '.3 352 352.4 -0,0 .55 854.4 '.0 0.09• 1., 100.2 '.1 406 405.4 '.1 .51 849.4 '.1 0.11• 102 100.6 '.2 366 364.2 '.2 707 705.6 '.1 0,20

10 .6 84.4 6.3 4.6 485.0 '.1 707 705.4 '.1 0,18
Omega trendlcalor 1 66 84.6 0.' 355 353.8 6.1 6" 859.4 '.2 0.20

2 66 84.6 0.' 450 447.8 '.2 76. 766.8 '.1 0,20
3 121 1t9.0 0.' 394 392.4 '.2 76' 766.8 '.1 0.21
4 121 119.0 0.' 400 406.4 '.2 6•• 687.4 '.1 0.22
5 66 84.4 0.' 312 311.0 '.1 659 687.4 0.1 0.19

Fluke 6393007 93.2 ·93.6 -0.1 463.8 465.0 ·0.1 912.8 913.4 -0.0 ·0,08
Fluke 7029062 01 89,4 0.3 346 344.8 '.1 927.6 926.6 '.1 0,11
Meier Box 2 1 .9 92.4 ·0.8 214 214.4 -0,1 401 462.6 ·0.2 ·0,28

2 75 77.2 .0.4 254 255.4 ·0.2 429 431.0 ·0.2 ·0.28
3 97 99,4 ·0.4 24. 246.8 ·0.1 40' 483.4 ..., ·0,27
4 99 101.2 ·0.4 240 240.2 ·0.0 410 408.2 '.2 ·0.01
5 95 94.8 0.' 269 269.6 ·0.1 353 353.6 -0,1 ·0,04

Meier Box 4 1 77 76,4 0.1 331 328.6 '.3 705 783.2 '.1 0,19
2 95 95.8 ·0,1 "6 385.8 0.' 793 793,4 ·0.0 ·0.05
3 .5 96.0 -0.2 357 355.6 0.2 717 717.4 ·0.0 ·0.01
4 01 81.2 ·0.0 303 300.6 0.3 70. 705.6 '.2 0,16
5 '0 79.2 0.1 324 322.2 '.2 707 785.8 '.1 0,16

Meter Box 5 1 104 104.6 ·0.1 .352 352.2 ·0.0 746 744.2 0.1 0.01
2 '.0 26. 268.0 '.1 0.' 0.05
3 '.0 27. 278.6 '.1 0.' 0.02
4 ". 109.4 '.1 345 345.8 ••• 742 740.2 0.1 0.09
5 107 107.8 ·0.1 370 375.2 '.1 762 758,4 0.' 0.08

MI'I-.. Box 8 1 66 84.8 •., 40' 404.8 '.2 672 871.4 0.' 0,15
2 '6 84.6 ••• 460 459.6 '.0 777 776.2 0.1 0.12
3 .e 87.0 -0,2 .60 459.2 '.1 777 774.8 0.2 0.03
4 .e 84.6 0.' 460 456.6 0.1 777 776.2 '.1 0,15
5 '6 84.2 0.' .eo 456.6 0.2 777 775.6 '.1 0.20

, Meier Box 7 1 79 80.2 ·0.2 439 437.8 '.1 754 754.2 -0.0 -0.03
2 93 92.8 0.1 361 378.4 0.' 755 755.8 ·0,1 0.11
3 93 92.8 ••• 457 456.4 0.1 625 826.4 . ·0.1 -0.00
4 92 91.6 '.1 43. 437.4 '.2 625 824.S '.0 0.09
5 02 92.0 ••• 3a. 388.0 0.0 172 772.0 '.0 0.00

Meter Box 6 1 94 93.6 9.1 40' 398.6 .., 9'6 917.2 '.1 0.14
2 95 94.6 0.1 401 401.6 ·0.1 ..6 917.8 ••• 0.01
3 94 94.8 -0.1 402 401.8 0.' .,. 919.2 ·0,1 ·0.01
4 94 93,8 0.9 402 401.6 0.0 9,. 917.0 '.1 0.05
5 93 91.8 0.2 402 403.0 ·0.1 9,. 916.0 '.1 0.08

emp, control box 1 1 0.0 ••• 0.' 0.00
emp. control box 2 1 97 98.2 -0.2 3,. 320.0 ·0.3 .71 871,6 -0.0 ".17
G~n "Healer Conlrols I '.0 25' 254.2 ·0.4 ••• ·0.15

2 0.0 25' 261.4 ·0.1 0.' ·0,25
3 0.' 255.2 251.0 0.' ••• 0,20
4 ••• 260.6 253.2 1.' 0:0 0.35

••• '.0 0.' 0.00

••• 0.0 0.' 0.00

••• ••• 0.' 0,00

••• 0.' 0.' 0,00

B2. 81.OB 0.05 351. 35 .09 0.07 655.50 654.84 0.05 0.06
Stiintllml1Js~7lTcall; ra ea 4- • tf D . (,item t::!DI e D.

Horizon Engineering 503/255·5050



StIinIess 5lBei Nozzle 5ize List "2BAug98
Horizcn Engineering naz0898

DIameter 1.0.# 'Measurements Qn.) Average Old Avertag9 Diameter LO.# 'Measurements Qn.) Average Old Average

1" 5-801 0.9895 0.9875 0.9870 0.9880 0.9852 0.003 5116" 5-501 0.3000 0.2990 0.3025 0.3005 0.2975 0.003
5-502 0.2995 0.3035 . 0.3025 0.3018 0.3017 0.000

3/4" 5-C01 0.7530 0.7530 0.7545 0.7535 0.7553 -0.002 5-503 0.3100 0.3090 0.3025 0.3072 0.3178 ..a.Ot1
5-e02 0.7520 0.7525 0.7520 0.7522 0.7493 0.003 5-504 0.2950 0.2990 0.2975 0.2972 0.2985 -(lOOt

5-505 0.3000 0.2970 0.2965 0.2978 0.2995 -0.002
5/8" 5-A01 0.5300 0.5300 0.6290 0.6297 0.6362 -0.007 5-506 0.2990 0.2960 0.2985 0.2985 0.2998 -o.cxn

5-A02 0.6150 0.6190 0.6180 0.6173 0.6175 0.000 5-507 0.3070 0.3085 0.3060 0.3078 0.3068 0.001

112" 5-801 0.5000 0.4990 0.4975 0.4988 0.4968 0.002 1/4" 5-401 0.2445 0.2445 0.2490 0.2450 0.2465 -0.002
5-802 0.5120 0.5125 0.5120 0.5122 0.5165 -0.004 5-402 0.2530 0.2490 0.2520 0.2513 0.2538 -0.002
5-803 0.4990 0.5015 0.5000 0.5002 0.5008 .{}.OO1 5-403 0.2450 0.2480 0.2490 0.2453 0.2500 -0.004
5-804 0.4980 0.5020 0.5010 0.5003 0.4995 0.001 5-404 0.2485 0.2525 0.2485 0.2502 0.2525 -0.002
5-805 0.4985 0.4990 0.4985 0.4973 0.4968 0.001 5-405 0.2485 0.2490 0.2490 0.2485 0.2493 -a.DOt

5-806 0.5005 0.4980 0.5000 0.4995 0.5030 -0.004 5-406 0.2485 0.2480 0.2450 0.2475 0.2487 -0.001
5-807 0.4905 0.4935 0.4810 0.4917 0.4928 ..0.001 5-407 0.2455 0.2445 0.2490 0.2453 0.2477 -0.002
5-808 0.4850 0.4850 0.4935 0.4945 0.4990 -0.005 5-408 0.2515 0.2490 0.2525 0.2510 0.2507 0.000
5-809 0.4975 0.4955 0.4835 0.4955 0.4957 0.000 S-409 .0.2525 0.2500 0.2515 0.2513 0.2513 0.000

5-410 0.2485 0.2515 0.2505 0.2505 0.2500 0.001
7116" 5-701 0.4320 0.4300 0.4315 0.4312 0.4310 0.000 5-411 0.2500 0.2500 0.2480 0.2493 0.2463 0.003

5-702 0.4670 0.4670 0.4685 0.4675 0.4672 0.000 5-412 0.2570 0.2585 0.2585 0.2573 0.2568 0.001
5-703 0.4375 0.4415 0.-4395 0.4395 0.4363 0.003 5-413 0.2420 0.2455 0.2455 0.2443 0.2452 -a.OO'

5-414 0.2430 0.2405 0.2415 0.2417 0.2395 0.002
318" 5-801 0.3880 0.3705 0.3700 0.3695 0.3673 0.002

5-802 0.3955 0.3970 0.3950 0.3958 0.3977 -0.002 3/16" 5-301 0.1850 0.1825 0.1835 0.1837 0.1852 -0.002
5-803 0.3880 0.3915 0.3890 0.3895 0.38S7 0.003 5-302 0.1825 0.1835 0.1830 0.1830 0.1835 ..0.001

5-804 0.3705 0.3695 0.3670 0.3690 0.3677 0.001 5-303 0.1660 0.1675 0.1680 0.1678 0.1668 0.001
5-805 0.3750 0.3755 0.3785 0.3757 0.3752 0.000 5-304 0.1740 0.1740 0.1745 0.1742 0.1745 0.000
5-806 5-305 0.1850 0.1690 0.1685 0.1675 0.1538 0.004
5-607 0.3600 0.3640 0.3640 0.3827 0.3638 ..0.001

5-608 0.3820 0.3615 0.3605 0.3613 0.368 JJ.OO7 118" 5-201 0.1240 0.1220 0.1245 0.1235 0.1242 -0.001
5-609 0.3705 0.3720 0.3715 0.3713 0.374 -0.003
5-810 0.3760 0.3790 0.3795 0.3788 1 . 0.3815 -0.003 AU nozzles must be within 0.004 in. for all diameters.
5-811 0.3690 0.3670 0.3680 0.3680 0.3762 ..o.OOB
S-669 0.3760 0.3760 0.3785 0.3782 . 0.3757 0.000
5-813 0.3550 0.3550 0.3560 0.3553 0.3547 0.001

HORIZON ENGINEERING (503) 255-5050



13585 N,E. Whitaker Way • Portland OR 97230
Phone (503)255-5050 • Fax (503)255-0505
horlzone@teleport.com

April 28, 1998
Horizon Shop
DRB

The new FSL digital barometer was reading 1018 hPa (30.147 in. Hg) at 13:55
while the weather station at PDX was reporting 1017.8 hPa (30.141 in. Hg).

Air Pollution Emission Testing. Infrared Inspections. Mechanical Engineering
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DEPARTMENT OF FOREST PRODUCTS

•OREGON STATE UNIVERSITY
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105 Forest Research Laboratory. Corvallis, Oregon 97331·7402

United States of America

Telephone: 541-737-4210 FAX: 541-737-3385 milotam@frl.orst.edu

December 22, 1998

Dave Rossman
Horizon Engineering
13585 N.E. Whitaker Way
Portland, OR 97230

Dear Dave,

Enclosed is the data from the second part of the particulate/voc source tests. This data
is summarized in the table below.

Charge 1 Charge 2 Units

Run time 60.0 60.0 hours

Initial MC 38.3 37.7 % dry basis

Hot check MC 13.1 @ 46:38 14.2 @ 46:08 % dry basis @ hr:min

12.0 @ 54:56

Final MC (cold) 12.8 11.9 % dry basis

Charge size 2560 2560 board feet

The initial moisture content is based on 10 samples from each charge. A 3 lt section
was cut from the middle of 10 different 16t boards and the oven-dry method was
used to determine moisture content. The remaining two eight-foot sections from each
board were put back into the kiln charge so the board footage was not affected.

The hot check is done by going into the kiln and using a meter to sample for moisture
content. Since only the boards at the sides of the pile are accessible, the MC is
usually a few percent lower than the charge average. One essentially uses this
estimate to guess the charge average, then dry for enough additional time to reach
the target moisture content. There is a downward spike on the kiln charts
(Attachment 3) because the kiln is temporarily shut down during a moisture content
check.



Attachment 1. Moisture data.



S:\Everyone\Milota\Wiliamette\MC_Dgflrl.xls

Douglas fir Charge #1
Willamette - Horizon - OSU
December 14, 1998

Initial Charge Moisture Content, Oven Dry Method

Green OD Initial
Board Wt Wt MC

ID (gm) (gm) (%)
1 140.5 104.0 35.1
2 120.0 89.4 34.3
3 148.1 104.2 42.2
4 147.4 103.4 42.6
5 199.0 146.9 35.5
6 125.7 91.8 36.9
7 148.5 104.0 42.8
8 164.2 121.6 35.0
9 131.4 98.1 34.1

10 208.2 145.4 43.2

Sums 1533.0 1108.8
Average 38.3

Near-End of Run Moisture Meter Check - 1

Run Time 146:38 I
Course NE SE NW SW

side side side side

1 13.7 13.3 10.4 10.6

2 11.9 12.8 12.2 13.6

3 11.2 15.0 15.7 17.2

4 11.8 12.1 14.3 14.7

5 15.3 13.0 13.0 12.7

6 10.0 16.4 12.0 12.5

7 14.2 15.3 13.9 13.6

8 11.5 11.7 13.5 14.0

9 12.9 13.1 11.4 12.3

10 11.5

AveragesI 12.4 I 13.6 I 12.9 I 13.5 I
13.1

Near-End of Run Moisture Meter Check

Run Tim154:46 I
Course NE SE NW SW

side side side side

1 10.3 13.3 9.1 9.9

2 9.7 12.6 12.3 11.3

3 10.8 10.9 15.3 13.6

4 13.4 14.4 14.1 13.2

5 9.3 10.9 12.0 12.4

6 13.9 13.8 11.1 13.7

7 8.6 15.1 11.6 13.0

8 11.2 13.3 11.2 11.3

9 11.9 10.1 11.6
10 11.5

Averages I 11.1 J 12.7 I 12.0 I 12.3 I
12.0



S:\Everyone\Milota\Willamette\MC_Dgfir2.xls

Douglas fir Charge #2
Willamette - Horizon - OSU
December 16, 1998

Initial Charge Moisture Content, Oven Dry Method

Green 00 Initial
Board Wt Wt MC

10 (om) (om) (%)
1 162.2 121.6 33.4
2 233.4 176.1 32.5
3 235.5 176.0 33.8
4 130.2 95.5 36.3
5 141.7 105.8 33.9
6 124.7 93.2 33.7
7 141.8 89.0 59.3
8 114.3 82.8 38.0
9 161.4 116.5 38.6
10 132.0 96.2 37.2

Sums
Average 37.7

Near-End of Run Moisture Meter Check

Run Time 146:08 I
Course NE SE NW SW

side side side side

1 14.7 14.9 15.2 14.5

2 13.4 15.3 11.8 17.9

3 13.5 13.8 15.7 13.7

4 15.1 14.1 11.7 14.1

5 16.0 15.6 14.4 12.0

6 13.7 10.9 12.6 13.6

7 15.7 14.6 14.0 14.6

8 13.6 13.4 15.1 14.7

9 12.0 12.8 17.0 13.9

10

Averages I 14.2 I 13.9 I 14.2 I 14.3 I 14.2



Average

Cold MC checks

Douglas-fir Charge 1, 12-17-98
Course 1 Course 2 Course 3 Course 4 Course 5

14.6 12.8 12.8 15.1
13.5 14.1 15.0 12.8
13.7 12.9 8.1 11.7
11.5 12.6 13.1 13.9
13.5 11.2 10.6 11.5
14.0 10.4 12.6 14.6
11.7 10.8 14.5 18.2
8.2 11.4 12.0 16.9

_1.;.;;2;.;..6~ _1_2......0_1.--_12_.3~ _1_4......3--...--..._--...112.81

Douglas-fir Charge 2, 12-21-98
Course 1 Course 2 Course 3 Course 4 Course 5

17.6 12.5 14.7 13.1 6.6
10.0 13.5 11.7 10.6 12.2
9.6 10.5 9.9 12.5 14.7
10.6 11.4 7.9 13.4 11.5
10.8 9.3 15.1 12.6 13.3
12.9 13.9 11.4 9.7 12.2
13.4 11.1 10.8 11.2 14.5

Average 12.1 11.7 11.6 11.9 12.1 111.91



Attachment 2. Kiln Schedule.
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Attachment 3. Kiln data.



Willamette Industries, Inc.
BMG Engineering - Western Region

December 30, 1998

2730 Pacific Blvd. S.E.
P.O. Box 907

Albany, OR 97321
Office: (541) 924-5380

Fax: (541) 928-1988

Mr. David Rossman, Horizon Engineering
13585 NE Whitaker Way
Portland, OR 97230

Number of units:
Lumber pieces per unit:

RE: Process data for Douglas Fir Lumber Dry Kiln Source Testing at OSU
Vaughn Laminating Complex, Title V No. 200550
Warrenton Sawmill, Title V No. 04-0041

The following Douglas Fir lumber data is provided for inclusion into
Willamette's dry kiln source test report. The data is representative of
Vaughn Laminating Complex dry kiln operation, but will be used for
Warrenton Sawmill's dry kiln emission factor verification.

Lumber specie: Coastal and Cascade Douglas Fir
Lumber dimensions (wt. ave.): 2" x 6" x 16'
Lumber cut date: 11/9/98
Lumber transport to OSU date: 12/11/98

transported under cover
OSU stored under cover outside

2
Run 1 - 160

3/4" stickers
20 boards high, 8 boards wide

Run 2 - 144
3/4" stickers

18 boards high, 8 boards wide
Lumber grade breakdown: 113 Pcs of #1

183 Pcs of #2 and #3
8 Pcs of Economy

(based on grades produced since May 1997 to October 1998)

Log source: 20 to 60 days old
mixed decks from Willamette's Coburg sawmill

including coastal and cascade Douglas Fir

Target oven-dry moisture content for dried lumber: 12%
Length of kiln schedule: 60 hours

Questions? Please call me at 541 9245388.



To: Kate Krisor

OREGON STATE UNIVERSITY
Department of Forest Products

Corvallis. OR 97331

DATE: February 12, 1999

Orqanization: Horizon EnoineerinQ

Fax Number: (503) 255-0505
Total pages_'

The schedules look fine elCcept for the Uspray" column.

Our spray was enabled for the entire cycle. Whether or not it was on depended on the
wet-bulb temperature. In Attachment 3. the Spray column tells what % the valve was
open.

Small kilns have a higher surface to volume ratio and often cannot hold the wet-bulb
temperature without some steam spray compared to a larger kiln.

From: Michael R. Milota

Voice Number: (541) 737-4210

FAX Number: (541) 737-3385

E-Mail: MilotaM@frl.orst.edu



ADMINISTRATIVE



Willamette Industries, Inc.
for Warrenton, OR
for Vaughn, OR

I

I !

II

I
I

I

13585 N.E. Whitaker Way' PorHand. OR 97230
Phore (503)255-5050 • Fax (503)255-0505
hor~one@teleport.com

October 27, 199il

Mr. Jack Herbert
Oregon De~artlTJent of Environmental Quality
2020 SW 4 ,#400 '
Portland, OR 9120~·4987 .

Ms. Gr.acia Castro .
Lane Regional Air p:ollution Authority
1010 Main Street '
Springfield, OR 974177

. .
Re: Source Tes~inQ:

This corresponden<ie is notice that Horizon Engineering is to do source testing to
confirm emission factors for the above-referenced and other facilities, schEi,duled
for November 16·21 and December 14-19, 1998. The work will be clone atthe .
Forest Research L~b at Oregon State University in Corvallis. This will serve as
the Source Test PI~n unless changes are requested prior to the start ottesting.

1. Source(s) to be, Tested: Wel/ons Test Kiln (two exhausts)

2. Purpose of fh9'Testing: Compliance with Title V Permit requirements at
Warrenton and 'Vaughn Plants. • .. , ..

"; :
3~ . Source Description: .The test kiln handles 2 mbf of lumber (4~x4~x16' unit). •

The kiln has twq stacks, one exhausting at a time depending dn fan direction
and damper positions. The direction of flow (and the stack that is exha\lsting):
changes every three hours (after an initial 1is-hour change). Exhaust Is .'
natural draft.: The drying cycle for Douglas Fir is expected to be 60 hours and
Hemlock is eXPected to be 50 hours. .

4. Pollutants to b~ Tested: Particulate and voe

Air Pol/ution Emission Testing. Infrared Inspections. Mechanical ~nginfkrjrig '.., .! ., , :. . '.



Jack Herbert, ODEQ, October 27, 1998.. _.. . .

11. Horizon Engrgl Contacts:

Fax

12. Source Site Pei-sonriel:

Fax '.

·13. RegulatOry Co~tacts:

Fax

David Rossman or
David Broderick
(503) 255-5050
(503) 255-0505

Jon Lund
(541) 924-5388
(541) 928-1988

Jack Herbert
(503) 229-5579
(503) 229-5265

Gracia Castro
(541) 726~2514
(541) 726-1205

14. Applicable Pro~es$/ProductionInformation: Process operatirig data and
production inf0rIj11atiol1l that characterizes the source operation: is: considered
to be: wood specie, lumber grade, dimensions of boards, stacking
arrangement; start and end moisture content, and complete records of wet
and dry bulb temperatures during the drying cycle. Process information is to
be gathered by the source-site personnel and provided to Horizon for
inclusion in the ~eport. . .

15.Control DevlceiOperating Parameters: NA

16. Other Proce~s ~on$iderations,including intermittent produCtion, special
feed or prodljct,ietc.: None Known

17. Administrative; Unless notified prior to the start of testing, this test plan is
considered apprbvE1d for compliance testing of this source. A letter .'
acknowledging recEiipt of.this plim and agreement on the content {or changes as
necessary) would be appreciated.

The Departmentjand Lane Regional will be notified of any changes in source:test
plans prior to testing. It is recognized that significant changes not . .
acknowledged, Whk:h could affect accuracy and reliability of the results, could
result In test report rejection.

. .

Source Test ReportS willpe prepared by Horizon Engineering and will include all.
results and example calculations, field sampling and data reduction procedures, .
laboratory analY$is reports and QAlQC documentation. Source Test Reports will
be submitted to yoti within 45 days of the completion of the fieldwork, unless'
another deadline h~s been stipUlated. WiJlamette Industries, Inc. should Send
two (2) copies of the completed Source Test Report to you at the addresses .
above. .

Any questions or comments relating to this test plan should be directed to David .
Rossman, David Broderick or David Bagwell.

SiW~
David Ba9well

CCi Jon Lund @;Wi/lamette Industries, Inc., Albany, OR

.*to..... HORIZON ENGINEERING •••••••



regan
John A. Kitzhaber, M.D., Govemor

November 13, 1998

WILLAMETIE INDUSTRIES
ATTN JON LUND
PO BOX 791
ALBANY OR 97321

OREGON STATE UNIVERSITY
FOREST PRODUCTS DEPARTMENT
FRL 124
ATTN DR MIKE MILOTA
CORVALLIS OR 97331-5709

HORIZON ENGINEERING
ATTN DAVID R ROSSMAN
13585 NE WHITAKER WAY
PORTLAND OR 97230

Department of Environmental Quality
L11 .. 17- Northwest Region,'. -..... . _' ~8 SW Fourth A;venue

SUite 400
Portland, OR 97201-4987

(503) 229-5263 Voice
11rY(503) 229-S471

Re: AQ Clatsop County
Permit No 04-0041
Willamette Industries' Warrenton Mill
Source-test plan for particulate and vae
emissions from lumber kiln

Dear Messrs Lund, Milota, and Rossman:

The Department received your test plan on October 28, 1998. Beth Moore showed it to
me about November 5. She did not realize that I had not received it. You plan to test
particulate and volatile organic compound (VQG) emissions from a Wellons lumber kiln
at Oregon State University.

Each batch of lumber is to consist of a representative distribution of grades for the mill
it represents. The lumber sizes are the most common sizes that each mill produces.
You plan to test emissions from hemlock drying the week of November 16 to 20 and
Douglas fir drying the week of December 14 to 19, 1998.

I understand that the hemlock test is to represent current operations and emissions at
Warrenton and the Douglas-fir test is to represent Vaughn's conditions. Willamette
Industries should document or describe as well as they can the origins and storage
time and conditions of the timber and the storage time and conditions of the lumber.
This letter deals with the applications of the test results to the Warrenton Mill. Lane
Regional Air Pollution Authority has separate jurisdiction over tests for mills in their
region.

DEQ-l



Jon Lund, Mike Milota, and David Rossman 2 November 13, 1998

I approve the test plan for the Department with the following additions that we
discussed for application of the results to the Warrenton Mill's emissions.

1. The conditions of the lumber entering and leaving the kiln and the operation of the
kiln shall be representative of the mill's lumber and their kiln operations.

2. Particulate and vac sampling shall begin when or slightly before the kiln's vents
open to ensure sampling initial emissions.

3. Sampling shall begin in each stack when or slightly before each exhaust cycle
through that stack begins to catch any strong initial emissions. If testing indicates
there are none, such sampling is not essential.

4. Each particulate sampling run may last during the entire drying of each lumber
charge. The reason would be to minimize errors in measuring small sample
masses. If the back-half sample masses are large, those of each type may be
combined or not. The testers plan to use two sampling trains, one for each stack.
To prevent overfilling the impingers, they can collect moisture and particulate
samples from each sampling train during the run, while the other train is sampling
the other stack.

5. The testers should inspect Method 7's back-half filter frequently enough to ensure
that it is not overloading. It may need changing frequently to reduce sample loss or
clogging. If the filter support collects matter, the testers should collect this matter in
the back-half rinse.

6. The testers shall sample both stacks as fully as is feasible. Quality-assurance
checks of the gas-concentration monitoring will be normal interruptions. Sampling
may continue longer than normal at a sampling point if a tester's break or gas
QNQC requires the tester to be absent. The testers need not record flow data
every five minutes unless the data vary significantly in that period at the same
sampling location.

Thank you for helping clarify the test plan. Thane Jennings and Mark Fisher advised
me for the Department.

If you have questions or information regarding the test, its plan, or its schedule, please
call me at (503) 229-5579 or fax me at 229-5265.

Sincerely,

~
~/~

ack Herbert
Source Testing Coordinator

JHH
c: Beth Moore: NWR
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Sunday, September 08, 2013 10:54 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'; 'Short, Jesse'
Subject:        IFG - Lewiston Figure 9
Attachments:    Figure 9.pdf

Follow Up Flag: Follow up
Flag Status:    Flagged

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net



Figure 9:  Proposed Point Source Locations
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Sunday, September 08, 2013 10:53 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'; 'Short, Jesse'
Subject:        IFG Lewiston - Figure 8
Attachments:    Figure 8.pdf

Follow Up Flag: Follow up
Flag Status:    Flagged

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net



Figure 8:  Property Boundary and Proposed 
Changes
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From:   Diane Lorenzen <dianelorenzen@optimum.net>
Sent:   Sunday, September 08, 2013 10:53 PM
To:     Shawnee Chen
Cc:     'Miller, Jim'; 'Short, Jesse'
Subject:        IFG Response to August 19, 2013 Letter
Attachments:    IFG Response to Aug 19 Letter.pdf; Clearwater Sources.pdf; Revised 
Section 6 and Fig 4-7.pdf; IFG_Modeling_Calcs_rev2.xls

Follow Up Flag: Follow up
Flag Status:    Flagged

Shawnee,

I’m going to send you a series of emails that comprise the IFG response to the Aug. 19, 2013 
incompleteness letter for the Lewiston permit application.  

This email includes the response letter, with additional information.  There will be single emails for 
Figures 8 and 9, because they are large files.  Please let me know if these emails don’t come through.

Diane Lorenzen
Lorenzen Engineering, Inc.
406-549-3995
dianelorenzen@optimum.net



September 8, 2013 
 
VIA EMAIL 
 
Shawnee Chen, P.E. 
Idaho Department of Environmental Quality 
Air Quality Division 
1410 N. Hilton 
Boise, ID  83706 
Tel: (208) 373 – 0502 
 
RE: Facility ID No. 069-00003, IFG – Lewiston, Lewiston 
 
Dear Shawnee: 
 
On July 25, 2013, IFG submitted a a permit to construct application for installing additional 
kilns, upgrading equipment, and increasing production at the IFG-Lewiston sawmill. DEQ 
reviewed the application materials and issued a letter on August 19, 2013 stating that the 
application was incomplete. This letter provides a response to the DEQ incompleteness letter. 
Revised permit application materials are also attached, as described in the letter. 
 
Response to DEQ Comments 
 
DEQ Comment 1:  Please revise PM2.5 emissions calculation for the lumber drying kilns by 
assuming that 100% PM10 emissions are PM2.5. 
 
The August 19 letter included information from Oregon DEQ (AQ-EF08 and AQ-EF02) and 
Southwest Clean Air Agency (SWCAA, lumber drying emissions factors, 7/2009) based on those 
agencies' assumptions that that 100% of dry kiln PM10 emissions are PM2.5. AQ-EF02 states that 
the PM (total particulate) emission factor for drying hemlock is 0.05 lb/mbdft, and the emission 
factor for drying Douglas-fir is 0.02 lb/mbdft.  Footnotes for AQ-EF02 indicate that the source of 
the date was a 2000 OSU test, which refers to a 1998 OSU test that was published in 2000.  
 
The letter also referenced ODEQ document AQ-EF08, in which ODEQ sets a default PM2.5 
fraction as 100% of PM10. The source of the PM2.5 percentage in the AQ-EF08 is listed as "DEQ 
Estimate".   
 
The DEQ letter referenced a list of default lumber dry kiln emission factors from the SWCAA 
(Southwest Clean Air Agency, Washington).  The SWCAA emission factor list assumes that all 
dry kiln PM=PM10=PM2.5. This assumption is apparently based on the assumption that all PM 
from dry kilns is condensable and is therefore PM2.5. The SWCAA emission factor list references 
the 2000 OSU test as well.  DEQ provided photocopies of the cover and page 4 from the 2000 
OSU test, which was performed by Horizon Engineering on behalf of OSU.  IFG contacted 
Horizon Engineering and obtained the entire OSU 2000 test report for the Douglas-fir portion of 
the test (included with this email). 
 



Shawnee Chen 
September 8, 2013 
Page 2 of 5 
 
 

The OSU 2000 source test used Oregon Method 7, which measures filterable particulate using 
filters and condensable particulate using cooled impingers. The PM test result is the sum of the 
filterable and condensable particulate. As stated on Page 3 of the test report, the particulate matter 
included the "back-half" condensable material collected in the impingers and on a filter following 
the impingers (as specified in ODEQ Method 7). The condensable fraction of material averaged 
about 70% for the two test runs.  Data presented on pages 114 and 115 of the test report file show 
that the average condensable portion of the PM was 68.7%.   
 
IFG has identified PM2.5 is the fraction of the measured particulate matter that is collected as 
condensable particulate matter. Based on a complete review of the OSU 2000 test data, IFG has 
determined that the PM2.5 emission in 68.7% of the total PM.  IFG and DEQ both assume that 
100% of the total PM is PM10.   
 
To provide the most conservative short-term and long-term emission estimates, IFG has used the 
hemlock emission factor (0.051 lb/MBF) for all kiln emissions even though the PM emissions 
from other species would be lower.  IFG has applied the PM2.5 percentage represented by the 
condensable portion of the test results to the PM10 emission factor to obtain a conservative PM2.5 
emission factor of 0.035 lb/MBF (68.7% * 0.051 lb/MBF). 
 
DEQ Comment 2:  Please revise PM2.5 emissions calculation for the three sawmill cyclones 
and the fuel hog cyclone by assuming that 50% PM10 emissions are PM2.5. 
 
IFG had determined PM2.5 percentages as documented in the footnotes of the Cyclone Emission 
Factors page of the spreadsheet in Appendix C of the permit application. The PM2.5 emission 
factors for cyclones processing dry wood were 50% of PM10, based on SCC Code 30700805.  
The PM2.5 emission factors for cyclones processing green wood were 29% of PM10 based on 
SCC Code 30700820.   
 

The DEQ August 19 letter states that the information from Oregon DEQ (AQ-EF08, 8/1/2011) 
and in the PM Calculator from EPA TTN with SCC 30700804 for sawmill cyclones and 
30700808 for other cyclones for sawmill production indicates that 50% PM10 emissions are 
PM2.5 for all cyclones. IFG has applied this change to the sawmill and chip cyclones that process 
green wood, and to all the cyclone sources at the pulp and paper mill, as discussed below.  
 

DEQ Comment 3:  Please revise PM2.5 emissions calculation for the truck bin baghouse by 
assuming that 67% PM10 emissions are PM2.5.  
 

IFG has applied the 67% PM2.5 percentage to all baghouses on the IFG and Clearwater facilities to 
be consistent. 
 
DEQ Comment 4:  In the 7/25/2013 application, IFG assumed that annualized hourly 
emissions rates from drying kilns are the same as daily average hourly emissions rates. 
Please provide kiln production data to support/verify the assumption the same way as that 
in Appendix B, Table 4 of the statement of basis for PTC No. P-050200 issued August 16, 



Shawnee Chen 
September 8, 2013 
Page 3 of 5 
 
 

2005, which is attached with this letter. 
 

Table A below lists the kiln loading capacity and drying times for the species that are regularly 
processed in the Lewiston mill.  The drying times were established by CWP, and IFG may use 
longer drying times to improve lumber quality.  As the table shows, IFG is now requesting an 
annual kiln production limit that is below the maximum annual kiln capacity assuming drying 
only the fastest drying species. The emissions calculations in the attached spreadsheet show how 
the emissions are calculated on a short-term basis and on an annual basis.  
 

Table A:  Potential Kiln Production Rates 

 Hemlock/White Fir 
(HF) 

Douglas Fir/Larch 
(DF/L) Cedar 

MBF/kiln/charge 230.4 230.4 161.28 

hours/charge 31 23 21 

MBF/kiln/hr 7.43 10.02 7.68 

MBF/track/yr 65,107 87,752 67,277 

Total Potential MBF/yr 
using 4 kilns 

260,426 351,009(1) 269,107 

Total Potential MBF/yr 
using 6 kilns 

390,639 526,514 403,661 

Proposed Permit 
Production (MBF/yr) 

470,000 470,000 470,000 

 

DEQ Comment 5:  Please provide supporting documents on the emissions rates of the off-
site sources listed in Appendix F of the application. 
 
The original list of Clearwater emission sources and modeling parameters was compiled by 
Clearwater for the previous modeling. IFG contacted Clearwater to verify that the list was still 
accurate. Clearwater staff verified that the list was still representative of their equipment, with 
one source (PNP510) having been removed.  Clearwater staff noted that no additional sources 
had been added. Copies of the emails between IFG and Clearwater are available upon request. 
The revised list of PNP sources is included showing changes in PM2.5 emissions and some 
cyclone modeling configurations.  
 
DEQ Comment 6:  Update modeling analysis to reflect the emissions rates changes if 
needed. 
 
Changes to the modeling are extensive, based on the equipment changes discussed below.  IFG is 
attaching a revision of Section 6.0 of the July 25, 2013 permit application. The PM2.5 emissions 
have been changed as described above. A number of sources have been removed or had controls 
added. Source modeling parameters have been reviewed and are justified in the footnotes to the 
tables and in the text. 
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The emission inventory spreadsheet included in Appendix C of the July 29 application has been 
updated and is included with this email.  All changes have resulted in elimination of sources and 
reduction of emissions.  These changes are in response to DEQ comments and do not constitute a 
change in the project. 
 

Changes to Equipment in Response to DEQ Letter 
 

IFG is proposing a number of mill changes in order to accommodate the increased particulate 
emissions from the additional dry kilns. The proposed changes will reduce particulate emissions 
from other sources and move emission sources away from the vicinity of the dry kilns and the 
nearby property boundary. These changes are a response to comments and do not change the 
permit application that currently in process. 
 
The aerial photographs in Figure 8 and Figure 9 have been modified to show how the mill will 
look after the sources are changed. The cyclone and baghouse designations have been changed as 
shown on Figure 9 for clarity in future mill permitting actions. The following is a summary of 
the proposed changes at the mill: 
 
1. Add two additional dry kilns (as included in the current permit application). 
2. Move the truck bins from the current location to a location west of the planer building. 

Eliminate the truck bin cyclones (IFGCY6, IFGCY7 and IFGCY8) and the truck bin 
baghouse (IFGBH4).   

3. Remove the three existing planer shavings material handling baghouses (IFGBH1, 
IFGBH2, IFGBH3). Add a planer shavings material handling cyclone on top of the truck 
bins at the new location. Route the emissions from the planer shavings cyclone to an 
emissions control baghouse (BH-1, modeled as SHAVEBH).  

4. Add a material handling baghouse on the south side of the new sawmill to collect 
shavings and chips from the new sawline (BH-3, modeled as HEWSAWBH). 

5. Eliminate the material handling cyclone attached to the #4 splitter (IFGCY1). 
6. Route the emissions from the Bruks chipper cyclone (was IFGCY2, now CY-3, non-

emitting) to a new chip baghouse (BH-2, modeled as CHIPBH) located west of the 
sawmill building.  

7. Re-entrain the material collected in the three sawmill cyclones (IFGCY3, IFGCY4a and 
IFGCY4b, now CY-1, CY-2A and CY-2B) and transport it to the new chip baghouse 
(BH-2).  

 
IFG is providing the following table to help clarify the changes at the mill.  The revised table 
would replace Table 2.1 of the Tier I permit. 
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TABLE 2.1 REGULATED SOURCES (Revised Sep. 8, 2013) 

Permit 
Condition 

Section 
Source Description Emissions Control 

4.0 
4 Double-Track Kilns – manufactured by Wellons 
2 Double-Track Kilns – manufacturer to be determined 

None 

5.0 Cutoff saws and debarkers Reasonable control 

5.0 
Sawmill cyclones to collect ambient building air and wood 
residuals, CY-1, CY-2A and CY2-B 

None 

5.0 Sawdust and chip collection from small log sawline Sawline baghouse, BH-3 

5.0 Chip conveyor belt to adjoining pulp and paper mill Reasonable control 

5.0 Chips from Bruks chipper, CY-3 Baghouse control, BH-2 

5.0 
Planer shavings and ambient air collected pneumatically from all 
planer building areas, CY-4 (Planer Shavings Cyclone) 

Planer Shavings Cyclone Baghouse, 
BH-1 

6.0 Fuel hog, IFG-CY5 None 

 
 
IFG has authorized Lorenzen Engineering to submit these changes directly to the DEQ via 
email.  If you have any questions about the submittal or require additional information, please 
contact Jim Miller at (208)-848-2322.  The electronic emissions calculation spreadsheet and 
modeling results spreadsheet are included with this email.  The modeling files will follow in 
separate emails. Thank you for your assistance with this project. 
 
Sincerely, 
LORENZEN ENGINEERING, INC. 
 

 
 
Diane R. Lorenzen, P.E. 
Environmental Engineer 
 
CC Jim Miller, IFG, via email at jdmiller@idfg.com 
 Jesse Short, IFG, via email at jshort@idfg.com 
 
Attachments:   
 Revised Section 6.0 of the July 25, 2013 application and Figures 4-9 
 Revised List of Clearwater Sources 



Clearwater Sources Included in Model
Source information provided by Clearwater, verified by Clearwater

ID Stack Type Description UTM E (m) UTM N (M) Elev (m) H (ft) T (F) V (fps) D (ft) PM10 (lb/hr) PM2.5 (lb/hr)
PNP189 DEFAULT No. 4 Recovery 501,997 5,141,868 228 325 350 43.2 9.0 40.63 32.50
PNP774 DEFAULT Sawdust Transfer Cyclone 501,867 5,141,822 228 127 ‐460 0.0 3.5 5.27 2.63
PNP775 DEFAULT Sawdust Transfer Cyclone 501,871 5,141,814 228 119 ‐460 0.0 3.5 5.27 2.63
PNP157 DEFAULT No. 4 Smelt Dissolving Tank 502,013 5,141,866 228 215 160 47.1 3.0 8.28 4.14
PNP721 DEFAULT No. 5 Recovery 502,015 5,141,922 228 350 350 101.5 9.0 58.00 46.40
PNP204 DEFAULT No. 5 Smelt Dissolving Tank 502,016 5,141,908 228 208 170 23.6 5.2 10.40 5.20
PNP709 DEFAULT No. 1 PM Coater Burners 501,804 5,141,717 228 66 116 42.7 5.0 0.11 0.09
PNP2009 DEFAULT No. 2 PM Coater Burners 501,712 5,141,712 228 66 100 42.0 4.5 0.11 0.09
PNP511 DEFAULT No. 3 Lime Kiln 502,125 5,141,802 229 154 375 79.1 3.7 5.20 4.16
PNP512 DEFAULT No. 4 Lime Kilns 502,106 5,141,778 229 154 375 78.9 3.7 5.20 4.16
PNP43 DEFAULT Slaker Vent 502,048 5,141,735 229 67 215 41.5 1.3 1.95 0.98
PNP106 DEFAULT NCG Incinerator 502,048 5,141,789 228 95 360 23.7 2.2 0.03 0.02
PNP250 DEFAULT No. 1 Power Boiler 501,985 5,141,827 228 83 350 40.8 7.9 2.85 2.28
PNP253 DEFAULT No. 2 Power Boiler 501,955 5,141,837 229 83 328 59.5 6.9 27.59 22.07
PNP781 DEFAULT No. 4 Power Boiler 502,438 5,141,558 231 300 410 43.1 13.5 90.40 72.32
CPD29 DEFAULT iL Tissue Machine Hood Exhaust 502,180 5,141,837 229 38 570 25.2 4.0 0.24 0.12
CPD52 DEFAULT 2L dust scrubber stack 502,295 5,141,972 231 30 95 40.2 5.7 2.63 1.32
CPD39 DEFAULT 2L tissue machine hood exhaust 502,274 5,141,961 231 77 420 21.9 5.6 0.99 0.49
CPD82 DEFAULT Temporary boiler 502,213 5,141,890 231 20 766 24.5 4.5 0.94 0.75
CPD83 DEFAULT Temporary boiler 502,218 5,141,892 230 17 542 20.4 6.2 0.94 0.75
CPD12 DEFAULT 3L Tissue Machine Dust Scrubber 502,251 5,141,866 231 88 500 22.0 3.8 1.40 0.70
PNP464 DEFAULT Dry Additives Handling BH 501,817 5,141,815 228 68 ‐460 0.0 0.8 0.04 0.03
PNP465 DEFAULT Dry Additives Handling BH 501,821 5,141,816 228 68 ‐460 0.0 0.8 0.04 0.03
PNP466 DEFAULT Dry Additives Handling BH 501,825 5,141,818 228 68 ‐460 0.0 0.8 0.04 0.03
PNP513 DEFAULT Pulp Dryer 501,732 5,141,709 228 66 370 0.0 3.5 0.77 0.39
PNP514 DEFAULT Pulp Dryer 501,718 5,141,702 228 66 370 0.0 3.5 0.77 0.39
PNP1030 DEFAULT No. 5 Recovery Saltcake 501,995 5,141,935 228 97 ‐460 0.0 0.5 1.50 0.75
PNP1119 DEFAULT No. 4 Recovery Saltcake 502,006 5,141,872 228 1 ‐460 0.0 0.8 1.50 0.75
PNP47 DEFAULT Lime Handling Baghouse 502,014 5,141,745 228 19 426 0.0 2.1 1.72 1.15
PNP324 DEFAULT Backup Diesel Gen. 501,955 5,141,908 228 8 1011 216.5 0.5 0.11 0.09
PNP103 DEFAULT Backup Diesel Gen. 501,905 5,141,618 229 8 1011 216.5 0.5 0.11 0.09
CPD28A DEFAULT 1L Tissue Machine 502,282 5,141,935 231 47 ‐460 0.0 4.7 0.12 0.06
CPD2 DEFAULT 3L Tissue 502,279 5,141,889 231 73 ‐460 0.0 5.0 1.50 0.75
CPD56 DEFAULT Valmet rewinder 502,328 5,141,991 231 35 ‐460 0.0 5.0 0.74 0.37
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6.0 MODELING ANALYSIS, Revised Sept. 8, 2013 
The pre-construction permit application checklist requires that the applicant submit a 
modeling protocol with the application. IFG submitted a protocol on May 9, 2013 and DEQ 
provided an approval letter, with comments, on May 29, 2013. The modeling presented in 
this report incorporates DEQ's comments in the protocol approval letter. Copies of the 
protocol and letter are included in Appendix B to the July 22, 2013 permit application.  
IFG has made some changes to the modeling parameters as described in the modeling 
protocol. For example, IFG is not using the AERMOD beta function for horizontal sources 
and is instead modeling horizontal sources as having low velocity.  Ambient sources are 
modeled by setting the temperature in the model to 0 Kelvin, causing the model to assign 
the ambient temperature to the plume. 
 
Modeling is included to demonstrate compliance with the significant impact levels (SILs), 
also presented in the Idaho Modeling Guideline as significant contribution levels (SCLs).  
Compliance with the SILs ensures compliance with the National Ambient Air Quality 
Standards (NAAQS).   
 
Source and building locations have been loaded in the BEEST program, and verified by 
putting a Google Earth satellite program behind the modeling plot plan. Figure 4 (revised) 
shows the entire modeling grid for the project and Figure 5 (revised) shows the modeling 
grid overlain on a satellite photograph. Figure 6 shows the SIL receptors as well as the 
sources and building. Figure 7 shows the hot-spot receptors placed at 10 meter spacing 
around the peak impact receptor.  

6.2 SIL Modeling Approach 
IFG submitted a modeling protocol describing the procedures proposed for use in the 
modeling analysis. DEQ provided a detailed written response evaluating the protocol, 
including the following comment: 
 

Comment 5:  The emissions listed in Table B of the protocol indicates source IFG-
CY5 will be removed.  If this represents a reduction from what was previously 
analyzed and permitted, then credit for the reduction can be made in the SIL 
analysis by modeling the previously allowed emissions as a negative value.  
Revisions in the other sources from what was previously analyzed but be accounted 
for in the modeling analyses (both the SIL analysis and the NAAQS analyses). 

 
The protocol stated that IFG planned to remove cyclone IFG-CY5 as part of the permitting 
action.  IFG has since decided to keep that source in the permit.  As noted in the 
Introduction to the July 22, 2013 application, IFG ceased operation of the Profile and 
Specialties processes after purchasing the mill in 2011. The sources that were included in 
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the original plant-wide modeling have been included in the SIL modeling using negative 
emission rates to indicate that they have been removed.  Changes in emissions from other 
IFG sources have also been included in the SIL modeling.  
 
In response to the DEQ incompleteness letter, IFG is proposing a number of additional 
changes to the mill.  The proposed plant changes will simplify the flow of wood residuals 
around the plant, reduce truck travel distance and will eliminate a number of point sources.  
An aerial photograph is also attached showing the remaining point sources at the mill.  IFG 
has re-set the cyclone and baghouse numbering system for clarity. The proposed changes 
will also result in elimination or reduction of fugitive emission sources, which is not 
reflected in the modeling emission calculations.  
 
The following is a summary of the changes at the mill in response to the incompleteness 
letter.  Aerial photos of the facility are included as Figure 8 and Figure 9 showing the 
new locations of point sources at the mill.  Sources that have been eliminated have been 
removed from Figures 8 and 9 for clarity.  
 
1. Add two additional dry kilns (as included in the current permit application). Use 

higher PM2.5 emission factors, as discussed in the response to the incompleteness 
letter. 

2. Move the truck bins from the current location to a location west of the planer 
building. Eliminate the truck bin cyclones (IFGCY6, IFGCY7 and IFGCY8) and the 
truck bin baghouse (IFGBH4).   

3. Remove the three existing planer shavings material handling baghouses (IFGBH1, 
IFGBH2, IFGBH3). Add a planer shavings material handling cyclone on top of the 
truck bins at the new location. Route the emissions from the planer shavings cyclone 
to an emissions control baghouse (BH-1, modeled as SHAVEBH).  

4. Add a material handling baghouse on the south side of the new sawmill to collect 
shavings and chips from the new sawline (BH-3, modeled as HEWSAWBH). 

5. Eliminate the #4 splitter and the associated material handling cyclone (IFGCY1). 
6. Route the emissions from the Bruks chipper cyclone (IFGCY2, now CY-3, non-

emitting) to a new chip baghouse (BH-2, modeled as CHIPBH) located west of the 
sawmill building.  

7. Re-entrain the material collected in the three sawmill cyclones (IFGCY3, IFGCY4a 
and IFGCY4b) transport either to an intermediate cyclone (vented to BH-2) or 
directly to the chip baghouse (BH-2). 

 
The proposed additional saw line will allow processing of smaller logs and will be housed 
in a new building which will be under negative air. The negative air system from the new 
sawline will be routed to the new baghouse, BH-3. The proposed production increase will 
result in small emission increases from the remaining sawmill cyclones which have been 
renamed CY-1, and CY-2A and CY-2B.  
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IFG is proposing to add two more kilns, essentially identical to the four existing kilns.  The 
additional kilns have been included in the SIL modeling, and all six kilns have been 
included in the NAAQS modeling. The Lewiston mill was modeled in 2005 and every 
effort has been made to provide continuity with the previous analysis. The kiln PM10 

emission factor used by IFG are slightly higher than the values used in 2005 site modeling 
due to changes in emission factors as provided by DEQ. PM2.5 emissions were not modeled 
in 2005 so they have been added to the modeling analysis.  

 
The number of kilns is increased from 4 to 6. The 2005 modeling used five sources to 
represent the emissions from each kiln. For the existing conditions, the potential kiln 
emissions were divided over 5 vents on 4 kilns, or a total of 20 sources. For the future 
conditions, the potential kiln emissions were divided over 5 vents on 6 kilns for a total of 
30 sources. The kiln PM emissions calculations and modeled emission rates are 
demonstrated in detail in the attached spreadsheet. 
 

6.3 Modeling Parameters 
The dry kiln stack parameters from the 2005 modeling were reviewed and found to be 
appropriate for the current modeling. These parameters are a good representation of the 
kiln exhaust parameters, and the use of a point source allows for downwash. The kiln 
buildings are 28 feet high at the ridge, and the kilns are located on the slanting roof, just 
below the ridge. The kiln control booth building is located on the east end of the kiln 
building and has a higher roof line. Both kiln buildings and the control room have been 
included in the building downwash analysis for the new and existing kilns. The model uses 
5 sources to represent the 20 vents on each kiln. Total exhaust area for the 5 sources is 22 
ft2 per kiln which roughly equals 1 ft2 per vent. IFG has reviewed the exhaust flow rate 
from the dry kilns and determined that the values previously modeled were 
unrepresentatively low. The kilns are now modeled with a total from each kiln of 15,000 
acfm, which is consistent with kiln operation.  Kiln temperature is modeled at 200oF as this 
is the typical kiln temperature for exiting air under IFG operations.  
 
PM10 and PM2.5 emitting sources located at the Clearwater facility were included in the 
modeling based on source emissions and parameters included in the 2005 modeling 
demonstration.  IFG verified the emission information with Clearwater's environmental 
department. The previous modeling did not include PM25 modeling, so PM2.5 emissions 
have been estimated for each source.  The Clearwater source emissions have been revised 
using the same PM2.5 emission factors required by DEQ for IFG's sources. A revised listing 
of the Clearwater modeled sources is attached. 
 
The modeled stack parameters for the existing and removed cyclones and baghouses at the 
IFG facility have been verified with IFG information. IFG source parameters are listed in 
Table 3.  Modeled short term and annual emission rates for the SIL modeling are listed n 
Table 4. IFG potential emission rate used in the NAAQS modeling are listed in Table 5. 
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Table 3:  IFG Source Parameters for SIL and NAAQS Modeling (revised Sept. 8, 2013) 

Source 
Model 
Source 
Name 

Exhaust Type Height 
(ft) 

Dia. 
(ft) Vel. (fps) Temp. 

(F) 

Existing Kilns 
KILN1V1-  
KILN4V5 

Vertical, heated 27 5.27 2.3 200 

Proposed Kilns 
IFGK5V1-  
IFGK6V5 

Vertical, heated 27 5.27 2.3 200 

Spec Gang Rip Cyc CWCY1 Horiz., ambient 40 4.00 0.01 m/s(2) Amb(1) 

Spec Gang Rip Cyc CWCY2 Horiz., ambient 40 2.99 0.01 m/s(2) Amb(1) 

Specialties GRECON CWCY3 Horiz., ambient 40 2.99 0.01 m/s(2) Amb(1) 

Specialties NULOC CWCY4 Horiz., ambient 40 2.99 0.01 m/s(2) Amb(1) 

Specialties Cyclone CWCY6 Horiz., ambient 40 2.49 0.01 m/s(2) Amb(1) 

Profile Baghouse CWBH4 Horiz., ambient 8.9 4.00 0.01 m/s(2) Amb(1) 

Profile Baghouse CWBH5 Horiz., ambient 8.9 4.00 0.01 m/s(2) Amb(1) 

Profile Baghouse CWBH6 Horiz., ambient 8.9 4.00 0.01 m/s(2) Amb(1) 

Profile Baghouse CWBH7 Horiz., ambient 8.9 4.00 0.01 m/s(2) Amb(1) 

Sawmill Cyclone IFGCY1 Horiz., ambient 40 3 0.01 m/s(2) Amb(1) 

Sawmill Cyclone IFGCY2 Horiz., ambient 40 3 0.01 m/s(2) Amb(1) 

Sawmill Cyclone IFGCY3 Horiz., ambient 40 2.5 0.01 m/s(2) Amb(1) 

Sawmill Cyclone IFGCY4(3) Vertical, amb. 40 3 0.01 m/s(2) Amb(1) 

Fuel Hog Cyclone IFGCY5 Vertical, amb. 56 6.6 0.01 m/s(2) Amb(1) 

Surfacing Baghouse IFGBH1 Vertical, amb. 43 4.3 41 Amb(1) 

Surfacing Baghouse IFGBH2 Vertical, amb. 18 4.3 44 Amb(1) 

Surfacing Baghouse IFGBH3 Vertical, amb. 43 4.3 47 Amb(1) 

Bin Cyclone BH 
Baghouse 

IFGBH4(4) Vertical, amb. 40 10 0.01 m/s(2) Amb(1) 

Planer Shavings 
Cyclone Baghouse 

SHAVEBH Vertical, amb. 43 4.3 47 Amb(1) 

Chip Cyclone 
Baghouse 

CHIPBH Horiz., ambient 40 3 0.01 m/s(2) Amb(1) 

New Sawline 
Baghouse 

HEWSAWBH Vertical, amb. 43 3.5 31 Amb(1) 

(1) Model ambient sources with T=0 K, causing model to use ambient temperature for plume temperature. 
(2) Model horizontal sources as vertical with minimal (0.01 m/s) velocity, so that momentum plume rise is minimized 

and downwash is calculated. 
(3) Cyclones are in chip bunker, release height set to bunker height.  IFGCY-4A and IFGCY-4B exhaust to a common 

stack.  
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Table 4:  IFG Emissions for SIL Modeling (Revised Sept. 8, 2013) 

Model Source Name PM10  
(tpy) 

PM10 
(lb/hr) 

PM2.5 
(tpy) 

PM2.5 
(lb/hr) 

KILN1V1-KILN4V5 -0.96 (total) 0 -0.66 (total) 0 

IFGK5V1-IFGK5V5 
IFGK6V1-IFGK6V5 

3.98 (total) 1.02 (total) 2.76 (total) 0.70 (total) 

CWCY1, removed -0.138 -0.069 -0.069 -0.034 

CWCY2, removed -0.029 -0.015 -0.015 -0.007 

CWCY3, removed -0.063 -0.032 -0.032 -0.016 

CWCY4, removed -0.345 -0.173 -0.173 -0.086 

CWCY6, removed -0.212 -0.106 -0.106 -0.053 

CWBH4, removed -5.068 -1.157 -3.396 -0.775 

CWBH5, removed -4.843 -1.106 -3.246 -0.741 

CWBH6, removed -3.942 -0.900 -2.641 -0.603 

CWBH7, removed -3.717 -0.849 -2.492 -0.567 

IFGCY1, to be removed -0.019 -0.008 -0.009 -0.004 

IFGCY2 , routed to BH-2 -0.640 -0.146 -0.320 -0.073 

IFGCY3(Now CY-1)(1) 0.009 0.006 0.002 0.000 

IFGCY4(Now CY-2)(1) 0.050 0.037 0.014 0.000 

IFGCY5 0.167 0.000 0.085 0.000 

IFGBH1, to be removed -4.055 -0.926 -2.717 -0.620 

IFGBH2, to be removed -4.280 -0.977 -2.868 -0.655 

IFGBH3, to be removed -4.616 -1.054 -3.092 -0.706 

IFGBH4, to be removed -8.109 -1.851 -5.433 -1.240 

SHAVEBH, BH-1 1.599 0.440 1.073 0.295 

CHIPBH, BH-2 0.013 0.003 0.009 0.002 

HEWSAWBH, BH-3 1.988 0.454 1.332 0.304 

(1)  Sawmill cyclone annual emissions are increased due to production increase.  Short-term PM10 emissions are 
increased due to changes in the hours of operation per day.  
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Table 5:  IFG Emissions for NAAQS Modeling (Revised September 8, 2013) 

Model Source Name PM10  
(tpy) 

PM10 
(lb/hr) 

PM2.5 
(tpy) 

PM2.5 
(lb/hr) (1) 

IFGK1V1-IFGK6V5 11.99 
0.102 each 
3.06 total 

8.23 
0.070 each 
2.10 total 

IFGCY3 0.024 0.009 0.012 0.005 

IFGCY4 0.147 0.055 0.073 0.027 

IFGCY5 0.850 0.317 0.425 0.159 

HEWSAWBH 1.988 0.454 1.332 0.304 

CHIPBH 0.011 0.003 0.007 0.002 

SHAVEBH 1.600 0.440 1.072 0.294 

(1)  Only PM2.5 24-hour NAAQS modeling was required. 
 
 

6.4 Source and Building Location Data 
Source and building locations were obtained from facility records and converted from 
NAD27 projection to the NAD83 projection using the CORPSCON program. Using the 
BEEST program, the converted source and building locations were found to line up well 
with the Google Earth satellite photograph as shown in Figure 6. 

 

All buildings on the overall plant site were included in the BPIP modeling. The BPIP 
program was implemented using the BEEST program. Building downwash was calculated 
for the kiln vents using the existing kilns and future kilns. The existing kiln building and 
control room were traced from Google Earth and imported into the BEEST model.  Similar 
buildings were created for the new kilns and control room.  

6.5 Ambient Air Boundary and Receptor Network 
The ambient air quality boundary for the IFG modeling is defined as the IFG property line 
shown on Figure 2 and on Figure 8. The modeling was done in the BEEST program, 
which allows the AERMOD inputs to be overlain on Google Earth imagery. The IFG 
boundary was converted to UTM coordinates by tracing it on Google Earth then importing 
it into the BEEST program. The previous modeling included the boundary of the entire 
complex, and this boundary was used to help verify that the site placement was correct.   
 
The IFG sawmill property is fenced at the public access points. The internal boundary with 
the other facilities is not fenced or marked.  No unauthorized persons are expected to be 
present on the IFG property or at the other facilities near the IFG boundary.  Fencing of the 
internal boundary between the facilities could create logistical and safety issues for the 
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workers. The access controls on the IFG property meet the level of facility control 
described in the Idaho Air Quality Modeling Guideline.   

 

Fenceline receptors were added along the IFG boundary at a spacing of 25 meters. Grid 
receptors were added within the larger facility boundary outside the IFG boundary at 50 
meter spacing. Preliminary modeling made it clear that the kiln impacts would not extend 
far from the IFG boundary receptors.  Therefore, the receptor grid was reduced to expedite 
the SIL modeling. In addition to the SIL receptors, a 10-meter hotspot grid was added 
surrounding the peak impact modeled receptor. Figure 4 shows the modeled kilns, 
buildings and receptors used in the SIL modeling. 
 
The receptor elevations and hill heights were determined using the AERMAP program 
version listed in Table 3. Elevation data was obtained from the USGS website in seamless 
National Elevation Dataset (NED) files. To prepare the receptors for the revised modeling, 
NED files were downloaded spanning the modeling domain and processed using 
AERMAP.  NED files are very large, and can be provided to DEQ on a CD if requested. 

6.6 Meteorological Data and Background Concentrations 
The processed met data was provided by DEQ in model-ready format.  The data was 
collected in Lewiston in 1992-1995, and 1997.  DEQ pre-processed the data and provided 
it to IFG for use in the modeling.  This is an ideal situation because DEQ does not need to 
review the met data modeling submittal. DEQ provided 5 separate years of modeling data 
as well as a file with all five years combined. 
 
When conducting cumulative NAAQS modeling, the sources not explicitly included in the 
model (e.g., mobile sources; small, stationary sources; some fugitive sources; and large, 
distant sources) are accounted for by adding a background concentration representative of 
the air quality in the area. Background concentrations are based on ambient air monitoring 
data collected in the area or from similar areas determined to be reasonably representative 
(Idaho Modeling Guideline).  
 
Because the impact of the modeled changes at the facility exceeded the Idaho SIL levels, 
a suitable background value is needed for the NAAQS modeling. IFG proposed a 
background value in the modeling protocol, and DEQ responded with their preferred 
background values in the approval letter. The most appropriate data are 2003 data from the 
Sunset Park location between city center and the potlatch facility (1200 29th Street. 
46.404722 -116.968889).  Only 2003 PM2.5 data are available, with a 24-hour 98th percentile 
value of 18.6 µg/m3 and an annual value of 6.56 µg/m3. PM10 data were available for May 
1, 2006 through April 30, 2007, and the 2nd high 24- hour design value was 85 µg/m3. 
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6.7 SIL Modeling Results  
The SIL modeling results are presented in Table 6. SIL impacts are based on the highest 
annual or 24-hour impact during the five year met period. Detailed SIL modeling results 
are included in the spreadsheet file provided to DEQ. 

Table 6:  IFG Class II Significant Impact Modeling (revised Sep. 8, 2013) 

Pollutant Avg. 
Period 

Modeled Conc. (a) 
(g/m3) 

Class II SIL 
(g/m3) Significant (Y/N) Modeled Year of 

Peak 

PM2.5 
24-hr 3.12 1.2(b) Y 1994 

Annual <0.0 0.3(b) N 1992 

PM10 
24-hr 4.65 5 N 1994 

Annual <0.0 1 N 1997 
a  All concentrations are 1st-high for comparison to SILs. 
b  PM2.5 SCL from the Idaho Modeling Guidance. 

 
The SIL modeling results show annual impacts from the changes at the IFG facility do not 
exceed the applicable significance levels for PM10 or PM2.5. The modeled impacts do not 
exceed the SIL for the PM10 24-hour averaging period. Modeled PM2.5 impacts for the 24-
hour averaging period exceeded the applicable significance levels, triggering the 
requirement for NAAQS modeling. The modeling input/output files (including BPIP and 
meteorological data, and intermediate files generated by AERMET, AERMAP, and 
AERMOD) have been provided to DEQ in electronic format.  

6.8 NAAQS Modeling Results  
The SIL modeling results were used to identify receptors at which IFG had an impact 
greater than the applicable SIL (or Idaho SCL). The identified receptors were used in the 
NAAQS modeling to determine ambient compliance. Hotspot receptors were added in a 
10-m grid around the peak impact receptor.  
 
In the modeling protocol review letter, it states that DEQ now allows use of the 5- year 
average of the 8th highest modeled value, consistent with draft EPA guidance (Draft 
Guidance for PM2.5 Permit Modeling.  Memorandum from Stephen D. Page, Director, 
Office of Air Quality Planning and Standards, EPA, March 4, 2013). The PM10 24-hour 
standard is not to be exceed more than once per calendar year.  When modeling five years 
of met data, compliance is demonstrated by showing that the highest 6th high impact at 
any receptor over the 5-year period does not exceed the standard. IFG has used 
spreadsheets to evaluate the modeling results and reduce the data and the spreadsheets have 
been provided to DEQ electronically.  
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Table 7:  NAAQS Compliance Demonstration (revised Sept. 8, 2013) 

Pollutant Source 
Group 

 
Avg. 

Period 

Modeled 
Conc. 

(g/m3) 

Background 
Conc. 

(g/m3) 

Ambient 
Conc. 

(g/m3) 

 
NAAQS 
(g/m3) 

 
% of 

NAAQS 

PM2.5
(1) 

IFG  
Kilns 

24-hr 1.74(2)     

IFG Other 
Sources 

24-hr 4.02(2)     

Clearwater 
Sources 

24-hr 10.43(2)     

All Sources 24-hr 12.46(1) 18.6 31.1 35 89% 

(1) Compliance concentration is the highest 5 year average high-8th-high value for all receptors. 
(2) Source group concentration is the high-8th-high value for 1994 at any SIL receptor. 
 
 

The modeling results in Table 7 demonstrate that the proposed changes at the IFG facility 
will not cause or contribute to a violation of an ambient air quality standard.  The modeled 
impacts combined with the background value show that the predicted impact from all the 
industrial sources in the area is 89% of the PM2.5 24-hour standard.  



Scale: 1" = 203.6 MetersPlant Changes including Kiln additions and cyclone removals

Figure 4, Revised:  Modeling Sources, Buildings and Grid



miles
km

1
1

Figure 5, Revised:  Grid and Fenceline Receptors

50 Meter Receptor Grid and 25 Meter Grid Spacing Along Fenceline



Scale: 1" = 218.8 MetersAll sources impacts on SIL receptors

Figure 6, Revised:  Significant Impact Receptors 

SIL Receptors



Scale: 1" = 218.8 MetersAll sources impacts on SIL receptors

Figure 7:  Hot Spot Receptors 
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PM10 LT PM10 ST PM2.5 LT PM2.5 ST PM10 LT PM10 ST PM2.5 LT PM2.5 ST
(ton/yr) (lb/hr) (ton/yr) (lb/hr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)

Point Sources
Lumber Drying

Kilns (KILN1V5 - KILN6-V5) 8.95 2.04 6.15 1.40 11.99 3.07 8.23 2.11

Cyclones
CWCY1, was CY-1, Removed in 2012 0.138 0.069 0.069 0.034 0.000 0.000 0.000 0.000
CWCY2, was CY-2, Removed in 2012 0.029 0.015 0.015 0.007 0.000 0.000 0.000 0.000
CWCY3, was CY-3, Removed in 2012 0.063 0.032 0.032 0.016 0.000 0.000 0.000 0.000
CWCY4, was CY-4, Removed in 2012 0.345 0.173 0.173 0.086 0.000 0.000 0.000 0.000
CWCY6, was CY-6, Removed in 2012 0.212 0.106 0.106 0.053 0.000 0.000 0.000 0.000
IFGCY1, was CY-18, to be removed 0.016 0.008 0.008 0.004 0.000 0.000 0.000 0.000
CY-24, removed prior to 2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse 0.640 0.320 0.320 0.160 0.000 0.000 0.000 0.000
IFGCY3, was CY-26 0.024 0.012 0.012 0.006 0.024 0.009 0.012 0.005
IFGCY4, was CY-27A and CY-27B 0.147 0.073 0.073 0.037 0.147 0.055 0.073 0.027
IFGCY5, Fuel Hog Cyc., was PNP782(1) 0.680 0.340 0.340 0.170 0.850 0.340 0.425 0.170

Baghouses
IFGBH1, BH-1, to be removed 4.055 0.926 2.717 0.620 0.000 0.000 0.000 0.000
IFGBH2, BH-2, to be removed 4.280 0.977 2.868 0.655 0.000 0.000 0.000 0.000
IFGBH3, BH-3, to be removed 4.618 1.054 3.094 0.706 0.000 0.000 0.000 0.000
CWBH4, BH-4, removed 2012 5.068 1.157 3.396 0.775 0.000 0.000 0.000 0.000
CWBH5, BH-5, removed 2012 4.843 1.106 3.245 0.741 0.000 0.000 0.000 0.000
CWBH6, BH-6, removed 2012 3.942 0.900 2.641 0.603 0.000 0.000 0.000 0.000
CWBH7, BH-7, removed 2012 3.717 0.849 2.490 0.569 0.000 0.000 0.000 0.000
IFGBH4, to be removed 8.109 1.851 5.433 1.240 0.000 0.000 0.000 0.000
Hew Saw Baghouse 0.000 0.000 0.000 0.000 1.988 0.454 1.332 0.304
Chip Cyclone Baghouse 0.000 0.000 0.000 0.000 0.010 0.003 0.007 0.002
Shavings Cyclone Baghouse 0.000 0.000 0.000 0.000 1.600 0.440 1.072 0.295

Point Source Totals 49.877 12.011 33.180 7.887 16.605 4.367 11.155 2.909

IFG - Lewiston
PM10 and PM2.5 Modeled Emission Rate Summary

Current Modeled EmissionsPreviously Analyzed Emissions

IFG has made a number of changes to accompdate the emission factors assigned by DEQ in their August 19, 2013 letter.
The changes do not change the project, they simply reduce emissions from other sources due to the emissions increase from the DEQ emission factors.
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SIL Modeling
PM10 LT PM10 ST PM2.5 LT PM2.5 ST
(ton/yr) (lb/hr) (ton/yr) (lb/hr)

KILN1V1-KILN4V5 -0.048 0.000 -0.033 0.000
KILN5V1-KILN6V5 0.400 0.102 0.274 0.070
CWCY1, was CY-1, Removed in 2012 -0.138 -0.069 -0.069 -0.034
CWCY2, was CY-2, Removed in 2012 -0.029 -0.015 -0.015 -0.007
CWCY3, was CY-3, Removed in 2012 -0.063 -0.032 -0.032 -0.016
CWCY4, was CY-4, Removed in 2012 -0.345 -0.173 -0.173 -0.086
CWCY6, was CY-6, Removed in 2012 -0.212 -0.106 -0.106 -0.053
IFGCY1, was CY-18, to be removed -0.016 -0.008 -0.008 -0.004
CY-24, removed prior to 2012 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse -0.640 -0.320 -0.320 -0.160
IFGCY3, was CY-26 0.000 -0.003 0.000 -0.002
IFGCY4, was CY-27A and CY-27B 0.000 -0.019 0.000 -0.009
IFGCY5, Fuel Hog Cyc., was PNP782(1) 0.170 0.000 0.085 0.000
IFGBH1, BH-1, to be removed -4.055 -0.926 -2.717 -0.620
IFGBH2, BH-2, to be removed -4.280 -0.977 -2.868 -0.655
IFGBH3, BH-3, to be removed -4.618 -1.054 -3.094 -0.706
CWBH4, BH-4, removed 2012 -5.068 -1.157 -3.396 -0.775
CWBH5, BH-5, removed 2012 -4.843 -1.106 -3.245 -0.741
CWBH6, BH-6, removed 2012 -3.942 -0.900 -2.641 -0.603
CWBH7, BH-7, removed 2012 -3.717 -0.849 -2.490 -0.569
IFGBH4, to be removed -8.109 -1.851 -5.433 -1.240
Hew Saw Baghouse 1.988 0.454 1.332 0.304
Chip Cyclone Baghouse 0.010 0.003 0.007 0.002
Shavings Cyclone Baghouse 1.600 0.440 1.072 0.295
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Lumber Production, Current Permit

Sawmill 351,009 mbdft/year
Dry Kilns 351,009 mbdft/year
Planer 351,009 mbdft/year

Logs Used 1,263,632 tons/year, based on std. ratio

Residuals Production. Based on specific equipment

tons/year Ratio from typical mill production
Sawmill Chips to convey 263,000 0.75 GT chips/mbdft sawmill

Sawdust to convey 116,000 0.33 GT sawdust/mbdft sawmill
Fines to cyclones 5,033 from cyclone data
Bark to fuel hog 105,000 0.3 GT bark/mbdft sawmill

Planer Chips 21,060 0.06 BDT chips/mbdft planer
Shavings 38,610 0.11 GT shavings/mbdft planer

Wood to Fuel Hog 7,200 estimated from production

Sawmill and Planer 43,643 tons/year to truck bins
LCP, When Operating 13,093 tons/year to truck bins

57,000 tons/year to truck bins

Lumber Production, Proposed

Sawmill 470,000 mbdft/year, estimated based on dry kilns
Dry Kilns 470,000 mbdft/year, production level in permit
Planer 470,000 mbdft/year, estimated based on dry kilns

Logs Used 1,692,000 tons/year, based on std. ratio

Residuals Production. Based on specific equipment

tons/year Ratio from typical mill production
Sawmill Chips to convey 353,000 0.75 GT chips/mbdft sawmill

Sawdust to convey 155,000 0.33 GT sawdust/mbdft sawmill
Fines to cyclones 21,498 from cyclone data
Bark to fuel hog 141,000 0.3 GT bark/mbdft sawmill

Planer Chips 28,200 0.06 BDT chips/mbdft planer
Shavings 51,230 0.11 GT shavings/mbdft planer

Wood to Fuel Hog 10,000 estimated from production

Total to Bins 72,728 tons/year to truck bins
LCP, Now Closed 0 tons/year to truck bins

73,000 tons/year to truck bins

IDAHO FOREST GROUP, LEWISTON
Emission Inventory/Calculations

Production Information  Supporting PTE Calculations
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LUMBER DRY KILN PARTICULATE EMISSIONS

Current Emissions, PM10 Prevously Analyzed
Current Annual Production PTE 351,009 Mbf/yr
Max Daily PTE Production 962 Mbf/day

PM10 Emission Factor: 0.051 lbs/Mbf Based on USO Source Test, HF
Annual PM10 Emissions: 8.95 tons/year PTE

Annual PM10 Emissions per Kiln 2.24 tons/year/kiln annual rate, 4 kilns
Modeled Annual PM10: 0.511 lb/hr/kiln annual rate, 4 kilns

0.102 lb/hr/vent KILN1V1-KILN4V5

Daily PM10 Emissions: 2.04 lb/hr daily rate, 4 kilns
Modeled Daily PM10: 0.511 lb/hr/kiln daily rate, 4 kilns

0.102 lb/hr/vent KILN1V1-KILN4V5

PM2.5 (not previously modeled)
Emission Factor: 0.035 lbs/Mbf Based on USO Source Test, HF

Annual PM2.5 Emissions: 6.15 tons/year PTE
Annual PM2.5 Emissions per Kiln 1.54 tons/year/kiln annual rate, 4 kilns

Modeled Annual PM2.5: 0.351 lb/hr/kiln annual rate, 4 kilns
Modeled Annual PM2.5: 0.070 lb/hr/vent KILN1V1-KILN4V5

Daily PM2.5 Emissions: 1.40 lb/hr daily rate, 4 kilns
Modeled Daily PM2.5: 0.351 lb/hr/kiln daily rate, 4 kilns

0.070 lb/hr/vent KILN1V1-KILN4V5

Proposed Emissions, Analyzed in FIA Modeling
Proposed Annual Production PTE 470,000 Mbf/yr
Max Daily PTE Production 1,443 Mbf/day
Daily compliance based on equipment potential, not limited by permit.

PM10 Emission Factor: 0.051 lbs/Mbf Based on USO Source Test, HF
Annual PM10 Emissions: 11.99 tons/year PTE

Annual PM10 Emissions per Kiln 2.00 tons/year/kiln annual rate, 6 kilns
Modeled Annual PM10: 0.456 lb/hr/kiln annual rate, 6 kilns
Modeled Annual PM10: 0.091 lb/hr/vent KILN1V1-KILN6V5

Daily PM10 Emissions: 3.07 lb/hr daily rate, 6 kilns
Modeled Daily PM10: 0.511 lb/hr/kiln daily rate, 6 kilns
Modeled Daily PM10: 0.102 lb/hr/vent KILN1V1-KILN6V5

PM25 Emission Factor: 0.035 lbs/Mbf Based on USO Source Test, HF
Annual PM25 Emissions: 8.23 tons/year PTE

Modeled Annual PM25: 1.37 tons/year/kiln annual rate, 6 kilns
Modeled Annual PM25: 0.313 lb/hr/kiln annual rate, 6 kilns
Modeled Annual PM25: 0.063 lb/hr/vent KILN1V1-KILN6V5

Daily PM25 Emissions: 2.11 lb/hr daily rate, 6 kilns
Modeled Daily PM2.5: 0.351 lb/hr/kiln daily rate, 6 kilns
Modeled Daily PM2.5: 0.070 lb/hr/vent KILN1V1-KILN4V5

Changes in Emissions, Analyzed in SIL (PA) Modeling
Model the changes and compare to the SCLs

Existing Kilns
Modeled Annual PM10: -0.011 lb/hr/vent KILN1V1-KILN4V5

Modeled Daily PM10: 0.000 lb/hr/vent KILN1V1-KILN4V5
Modeled Annual PM25: -0.008 lb/hr/vent KILN1V1-KILN4V5

Modeled Daily PM25: 0.000 lb/hr/vent KILN1V1-KILN4V5

Proposed Kilns
Modeled Annual PM10: 0.091 lb/hr/vent KILN5V1-KILN6V5

Modeled Daily PM10: 0.102 lb/hr/vent KILN5V1-KILN6V5
Modeled Annual PM25: 0.063 lb/hr/vent KILN5V1-KILN6V5

Modeled Daily PM25: 0.070 lb/hr/vent KILN5V1-KILN6V5
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KILN VOLATILE ORGANIC COMPOUND (VOC) EMISSIONS

Using EPA VOC factors for temperatures greater than 200 F
Average Production 2008-2011:  17% cedar, 0% P.pine, 0% ESLP, 65% hem fir, 18% red fir-larch
VOC Emissions will be tracked to verify that emissions are below the permit limit of 249 tpy.

Annual Production Limit: 470,000 Mbf/yr
Emission Factor: 1.147 lbs/Mbf VOC Emissions based on 

Emissions: 270 tons/year mix shown below.

Wood Species: VOC Weighted Reference
% of Total (lb/Mbf) (lb/Mbf)

Cedar 10% 0.14 0.014 U of Idaho, 1996
Hem Fir (use white fir) 65% 1.09 0.709 EPA Reg 10, Dec. 2012
 Douglas Fir  and larch 25% 1.70 0.424 EPA Reg 10, Dec. 2012

 Ponderosa Pine 0% 3.81 0.000 EPA Reg 10, Dec. 2012
ESLP, use Lodgepole 0% 1.53 0.000 EPA Reg 10, Dec. 2012

Other (use ESLP) 0% 1.53 0.000 EPA Reg 10, Dec. 2012
Total 100% 1.147

KILN HAZARDOUS AIR POLLUTANT (HAPS)
Total MBF processed 351,009
% Douglas Fir 25% 87,752 MBF/Yr by species
% Hem-Fir 65% 228,156

% Ponderosa Pine 0% 0

% ESLP 0% 0

% Cedar 10% 35,101
% Other (name species) 0% 0

100% 351,009

EMISSION FACTORS: EPA 12/12, except cedar

Pollutant Total HAP Methanol
Formal-
dehyde

Acetal-
dehyde

Propion-
aldehyde Acrolein

Douglas Fir 0.1913 0.1170 0.0043 0.0682 0.0007 0.0011

Hem Fir (HF, WW) 0.4956 0.4200 0.0163 0.0550 0.0018 0.0026

Ponderosa Pine 0.2029 0.1440 0.0092 0.0420 0.0032 0.0045

ESLP 0.1166 0.0628 0.0041 0.0420 0.0032 0.0045

Cedar 0.0678 0.0298 0.0016 0.0355 0.0003 0.0005

EMISSIONS Emission lb/Yr

Species Total HAP Methanol
Formal-
dehyde

Acetal-
dehyde

Propion-
aldehyde Acrolein

Douglas Fir 16787 10267 377 5985 61 97

Western Hemlock 113074 95825 3719 12549 411 593

Ponderosa Pine 0 0 0 0 0 0

White Fir (white wood) 0 0 0 0 0 0

Cedar 2380 1046 56 1246 11 18

TOTAL, lb/yr 132,241 107,138 4,152 19,779 483 707

TOTAL, ton/yr 66.12 53.57 2.08 9.89 0.24 0.35
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BAGHOUSES

Removed Baghouses
rate Flow PM10 e.f. PM25 e.f.*

Source (gr/cf) cfm lb/hr lb/hr
BH-1, Surfacing Baghouse 0.003 36000 0.926 0.620
BH-2, Surfacing Baghouse 0.003 38000 0.977 0.655
BH-3, Surfacing Baghouse 0.003 41000 1.054 0.706
IFGBH4, truck bin baghouse 0.003 72000 1.851 1.240
BH-4, Specialties Baghouse 0.003 45000 1.157 0.775
BH-5, Profiles Baghouse 0.003 43000 1.106 0.741
BH-6, Profiles Baghouse 0.003 35000 0.900 0.603
BH-7, Specialties Baghouse 0.003 33000 0.849 0.569
Conversion of minutes to hours 60 min/hr
Conversion of grains to lbs 7000 gr/lb

Added Baghouses
rate Flow PM10 e.f. PM25 e.f.*

Source/Pollutants (gr/cf) cfm lb/hr lb/hr
Hew Saw Baghouse 0.003 17655 0.454 0.304

PM10 ef reference(1) PM2.5 ef reference
Source/Pollutants (lb/ton) (lb/ton)

Chip Cyclone Baghouse 0.001
AQ-EF02, 

chips
0.001 67% of PM10

Shavings Cyclone Baghouse 0.040
AQ-EF02, 
shavings

0.027 67% of PM10

HOURS OF OPERATION 8760 HOURS PER YEAR
ANNUAL PLANER PRODUCTION 351,009 MBDFT/YR

Emissions
Basis PM10 Daily PM10 PM2.5 PM2.5

Modeled Source Name/Status (hrs/yr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)
IFGBH1, BH-1, to be removed 8,760 4.055 0.926 2.717 0.620
IFGBH2, BH-2, to be removed 8,760 4.280 0.977 2.868 0.655
IFGBH3, BH-3, to be removed 8,760 4.618 1.054 3.094 0.706
CWBH4, BH-4, removed 2012 8,760 5.068 1.157 3.396 0.775
CWBH5, BH-5, removed 2012 8,760 4.843 1.106 3.245 0.741
CWBH6, BH-6, removed 2012 8,760 3.942 0.900 2.641 0.603
CWBH7, BH-7, removed 2012 8,760 3.717 0.849 2.490 0.569
IFGBH4, to be removed 8,760 8.109 1.851 5.433 1.240

HOURS OF OPERATION 8760 HOURS PER YEAR
ANNUAL PLANER PRODUCTION 470,000 MBDFT/YR

Emissions
Basis PM10 Daily PM10 PM2.5 PM2.5

Modeled Source Name/Status (hrs/yr, ton/yr) (ton/yr) (lb/hr) (ton/yr) (lb/hr)
Hew Saw Baghouse 8,760 1.988 0.454 1.332 0.304
Chip baghouse, tons per year 20,826 0.010 0.007
Chip baghouse, hours per year 6,240 0.003 0.002
Shavings Cyc/BH, tons per year 80,000 1.600 1.072
Shavings Cyc/BH, hours per year 7,280 0.440 0.295

*  PM2.5 e.f. is set at 67% ofPM10 e.f.

Currently Analyzed Emissions

BAGHOUSE EMISSIONS INCLUDED IN THIS MODELING

Previously Analyzed Emissions (PM2.5 not modeled)

BAGHOUSE EMISSIONS INCLUDED IN PREVIOUS PERMIT ANALYSIS

(1)  Based on Oregon DEQ Wood Product Emission Factors, for cyclones with baghouse control
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CYCLONE EMISSION FACTORS
Potlatch developed cyclone emission factors for PM.  IFG is using those emissions factors
where possible, with corresponding factors for PM10 and PM2.5.

Source
PM10 e.f. 

(lb/ton) (1)

PM2.5 e.f. 

(lb/ton) (2) Status

CY-1, Specialties Gang Rip Cyclone 0.778 0.389 REMOVED
CY-2, Specialties Gang Rip Cyc. 0.164 0.082 REMOVED
CY-3, Specialties GRECON 0.164 0.082 REMOVED
CY-4, Specialties NULOC 0.522 0.261 REMOVED
CY-6, Specialties 0.164 0.082 REMOVED
CY-18, Surfacing, #4 Splitter 0.600 0.300 IFG-CY1
CY-24, Surfac., Brooks Chip., Fines 0.778 0.389 REMOVED IN PAST
CY-25, Surfac., Brooks Chip., Chips (3) 0.062 0.031 IFG-CY2
CY-26, Sawmill, All Machine Ctrs 0.165 0.082 IFG-CY3
CY-27A, Sawmill, All Machine Ctrs 0.780 0.390 IFG-CY4A
CY-27B, Sawmill, All Machine Ctrs 0.780 0.390 IFG-CY4B
CY-FH, Complex, Fuel Hog 0.170 0.085 IFG-CY5
Notes:

(1)  Original note from Potlatch said:  Calculated using cyclone and dust parameters per Rex. M. Robbins, 
Pollution Engineering, March, 1988 , with number of turns (Ne) calc. According to Wark and Warner, 1981
(2)  Revised as required in DEQ August 19, 2013 lettter. 
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CYCLONE EMISSIONS INCLUDED IN PREVIOUS PERMIT ANALYSIS
HOURS OF OPERATION 4000 used inprevious analysis

ANNUAL SAWMILL PRODUCTION 351,009 MBDFT/YR
Current

Throughput PM10 Daily PM10 PM2.5 PM2.5
Modeled Source Name/Status tons (ton/yr) (lb/hr) (ton/yr) (lb/hr)
CWCY1, was CY-1, Removed in 2012 354 0.138 0.069 0.069 0.034
CWCY2, was CY-2, Removed in 2012 354 0.029 0.015 0.015 0.007
CWCY3, was CY-3, Removed in 2012 773 0.063 0.032 0.032 0.016
CWCY4, was CY-4, Removed in 2012 1,324 0.345 0.173 0.173 0.086
CWCY6, was CY-6, Removed in 2012 2,582 0.212 0.106 0.106 0.053
IFGCY1, was CY-18, to be removed 53 0.016 0.008 0.008 0.004
CY-24, removed prior to 2012 0 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse 20,826 0.640 0.320 0.320 0.160
IFGCY3, was CY-26 296 0.024 0.012 0.012 0.006
IFGCY4, was CY-27A and CY-27B 376 0.147 0.073 0.073 0.037

IFGCY5, Fuel Hog Cyc., was PNP782(1) 8,000 0.680 0.340 0.340 0.170

CYCLONE EMISSIONS INCLUDED IN THIS MODELING
HOURS OF OPERATION 5356 hours per year, consistent with production inc.

ANNUAL SAWMILL PRODUCTION 470,000 MBDFT/YR
Current

Throughput PM10 Daily PM10 PM2.5 PM2.5
Modeled Source Name/Status tons (ton/yr) (lb/hr) (ton/yr) (lb/hr)
CWCY1, was CY-1, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY2, was CY-2, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY3, was CY-3, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY4, was CY-4, Removed in 2012 0 0.000 0.000 0.000 0.000
CWCY6, was CY-6, Removed in 2012 0 0.000 0.000 0.000 0.000
IFGCY1, was CY-18, to be removed 0 0.000 0.000 0.000 0.000
CY-24, removed prior to 2012 0 0.000 0.000 0.000 0.000
IFGCY2, was CY-25, routed to baghouse(1) 20,826 0.000 0.000 0.000 0.000
IFGCY3, was CY-26 296 0.024 0.009 0.012 0.005
IFGCY4, was CY-27A and CY-27B 376 0.147 0.055 0.073 0.027
IFGCY5, was PNP782 10,000 0.850 0.340 0.425 0.170

(1) IFGCY2 routed to baghouse.  IFGCY3 and -4 output re-routed to baghouse.

(1) CW called this the Trash Hog, and it was modeled at a high emission rate, apparently in error. Values shown are what should 
have been modeled

Previously Analyzed Emissions (PM2.5 not modeled)

Emissions Modeled for This Application
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From:   Miller, Jim <jdmiller@idfg.com>
Sent:   Thursday, August 01, 2013 4:58 PM
To:     William Rogers
Cc:     Diane Lorenzen (dianelorenzen@optimum.net)
Subject:        Public Information Meeting
Attachments:    CCF08012013_00000.pdf

Hello Bill,
The Public Information Meeting was held per schedule (see attached).
Jim 
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