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Test Dates: 

Plant Name: 

Company Address: 

Sources Tested: 

FIELD OBSERVATION CHECKLIST 

May 3-6 & 10-12, 2010 

CHS, Inc. - Laurel Refinery 

802 Hwy 212 South 
Laurel, Montana 59044 

FCCU; Boiler #10; Boiler #12; Boiler #11; 1-11001; SRU; 
Fuel Gas (H2S) 

Plant Contact: 

Phone: 
Fax: 
Email: 

Observers & Affiliation: 

EEMC Field Team: 
Team Leader: 
Other Members: 

George Fink 

(406) 628-5292 
(406) 628-5397 
George.Fink@chsinc.com  

George Fink - CHS, Inc. 

Dave Wang 
Jacob Wiggs 
John Adams 

Energy & Environmental Measurement Corporation (EEMC) 

1744 Mullowney Lane, Billings, Montana 59101 
Phone: (406) 252-4450 Fax: (406) 252-6350 

3730 N. Pellegrino Drive, Tucson, Arizona 85749 
Phone: (520) 749-2167 Fax: (520) 749-3582 
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INTRODUCTION 

CHS Inc. - Laurel Refinery contracted with Energy & Environmental Measurement Corporation 
(EEMC) to conduct a series of compliance/certification evaluations on selected process stacks 
(streams) at Zones A,C&D of the Laurel Refinery. The purpose of this report is to outline the 
sampling and analytical methods employed, report field/laboratory data, and provide test results. 

TEST CHRONOLOG 

Date/Time 
05/03/10 

Run # Location Test Description(s) 

09:10-13:39 1-9 NOXO2CO Zone C FCCU RATA EPA Methods #3A, 7E & 10 
09:10-13:39 1-9 GFH2O Zone C FCCU RATA EPA Methods #1-4 
05/04/10 
09:00-13:21 1-9 NO„02C0 Boiler 10 RATA EPA Methods #3A, 7E & 10 
05/05/10 
10:15-14:36 1-9 NO,(02C0 Boiler 12 RATA & Compliance EPA Methods #3A, 

7E, 10 & 19 
10:15-14:36 1-9 GFH20 Boiler 12 RATA & Compliance EPA Methods #1-4 
05/06/10 
09:00-13:21 1-9 NO„02C0 Boiler 11 RATA & Compliance EPA Methods #3A, 

7E, 10 & 19 
10:15-14:36 1-9 GFH20 Boiler 11 RATA & Compliance EPA Methods #1-4 
05/10/10 
09:30-13:51 1-9 NO„02C0 Zone D 111001 RATA & Compliance EPA Methods #3A, 

7E &10 
09:30-13:51 1-9 SO2GFH2O Zone D H1001 RATA & Compliance EPA Methods #1-4 

&6 
05/11/10 
09:15-13:36 1-9 N0,02C0 Zone D SRU RATA & Compliance EPA Methods #3A, 

7E &10 
09:15-13:36 1-9 SO2GFH2O Zone D SRU RATA & Compliance EPA Methods #1-4 

&6 
05/12/10 
08:45-13:30 1-9 H2S Zone A H2S Monitor RATA EPA Method #11 

CEM/PROCESS DATA 

CEM/Process data was supplied by CHS, Inc.- Laurel Refinery, and is included as tabulated. Fd 
Factors were utilized for calculation of emissions in lbs/MMBtu for compliance purposes as well as 
relative accuracy determination on Boiler 12. 
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Text Page Three 

SAMPLING EQUIPMENT & PROCEDURES 

The test chronolog identifies the tests conducted at each source and whether a relative accuracy (RA) 
and compliance series was conducted or only a RA series. Compliance series are composed of 
mathematically combining three RA runs to make one compliance run plus generating the additional 
data necessary for compliance determination. 

Schematics of the sampling train(s) are included in the Test Methods section as tabulated. 
Following is a synopsis of the test methods utilized. 

Species 	 Test Methods  
Gas Flow & Associated Data 	EPA Methods #1-4 Ell  
02 	 EPA Method #3A 
SO2 	 EPA Method #6[11  
NO„ 	 EPA Method #7E El l 
CO 	 EPA Method #10 [1  
H2S 	 EPA Method #11 (11  

Gas Flow and Associated Data 
EPA Methods #1 -4E11  were utilized for determination of stack flue gas velocity, density and moisture. 

The collection train consisted of a stainless steel (SS) pitobe assembly (S-type pitot tube and a type 
K thermocouple) leading to a heated EPA Type A glass fiber filter pad (@ —248 ± 25 °F). The 
filtered gases were pulled through four Greenberg-Smith impingers where flue gas moisture was 
condensed (1&2 -100 ml H2O, 3-empty, 4-silica gel). The filtered and dried gases were then pulled, 
via an umbilical cord, to an RAC type meter box for gas volume metering. A meter box orifice slip 
stream was utilized for collection of an integrated bag sample. 

CO2  concentrations were determined by triplicate orsat analysis. Moisture determination was via 
gravimetric analysis. Ell  

02 Emissions 
EPA Method #3A was utilized for determination of stack gas 02  concentration. The stack gases 
were extracted from the stream and conveyed, via a heated (-230 °F) sample line, to a Servomex 
1400 Oxygen analyzer. EPA Protocol 1 calibration gases were utilized for instrument span checks. 
Zero was checked with zero N2 gas. Results were recorded via an integrating/computer logger on 
a one-minute basis. Sample range was 0-20.5% v/v dry. 
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Text Page Four 

SAMPLING EQUIPMENT & PROCEDURES (continued) 

SO2  Emissions 
EPA Method #6 111  was utilized for determination of SO2  concentration. The sample train consisted 
of a stainless steel (SS) button hook nozzle followed by a heated SS pitobe assembly (S-type pitot 
tube and a Type K thermocouple) leading to four Greenberg-Smith impingers (1&2 150 ml 1-1202, 
3-empty, 4-silica gel). The dried gases were then pulled, via an umbilical cord, to a RAC type meter 
box for gas volume metering. A meter box orifice slip stream (effluent) was utilized for collection 
of an integrated bag sample. 

Upon completion of the test run, CO2  concentrations were determined by triplicate orsat analysis 
(integrated bag), moisture was determined via gravimetric analysis of the impinger liquid gain. 
Resultant SO2  samples were then washed from the train on site, and analyzed for SO, concentration. 
Duplicate titration was conducted at the Billings laboratory. 

NO Emissions 
EPA Method #7E [11  was utilized for determination of stack gas NO„ concentration. The stack gases 
were extracted from the stream and conveyed to a CAI (Model 400) Chemiluminescent analyzer. 
EPA Protocol 1 calibration gases were utilized for instrument span checks. Zero was checked with 
zero N2  gas. Results were recorded via an integrating computer/logger on a one-minute basis. 
Sample range was 0-100.7 ppm v/v dry. 

CO Emissions 
A CAI 200 NDIR analyzer was utilized for determination of CO gas stream concentration. A 
diagram of the sample train is included as tabulated - Test Methods. The train was calibrated using 
EPA Protocol 1 CO in N2  (span gas). CO data was recorded by an integrating computer/logger on 
a minute by minute basis. Sample range was 98.0 ppm v/v d.ry. 

Hydrogen Sulfide (Fuel Gas H2S Monitor) 
EPA Method #111'1  was utilized for determination of fuel gas H2S concentration. The samples were 
taken from a pressurized fuel gas sample valve. The resultant samples were titrated on site as per 
the test method. 

UNITS OF REPORTING 

The data is reported with the following units: 
1) 	Gas Flow 

Flow 	 FPS - feet per second 
Volume 	 AWCFM - actual wet cubic feet per minute 

SDCFH - standard* dry cubic feet per hour, 
(*@ 68 °F and 29.92 "Hg) 
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Text Page Five 
UNITS OF REPORTING - continued 

2) SO2  
ppm v/v Dry or Actual- 	parts per million on a volume basis without or with 

moisture 
ppm v/v D @ 0% 02 	parts per million on a volume basis without moisture 

corrected to zero percent oxygen 
3) CO2/0, - % v/v 	 percent on a volume basis 
4) Temperature - °F 	degrees Fahrenheit 

°C 	degrees Celsius 
°K 	degrees Kelvin 

5) Moisture - % v/v 	percent moisture on a volume basis 
6) NO„ 

PPH 	 pounds per hour 
ppm v/v dry 	 parts per million without moisture 
lbs/MMBtu 	 pounds per million British Thermal Unit 

7) CO 
ppm v/v dry 	 parts per million without moisture 
ppm v/v dry @ 3% 02- 	parts per million without moisture @ 3% 02  

8) Fd Factor, dscf/MMBtu - 	dry standard cubic feet per million British Thermal 
Unit 

9) H2S 
mg/dscm 	 milligrams per dry standard* cubic meter 

(*@ 68 °F & 29.92 "Hg) 
ppm v/v D 	 parts per million on a volume basis without moisture 

CEM concentration and mass flow data are employed as previously described for calculation of 
relative accuracy results (RAA). Twenty-four hour drift requirements for Specs. 2, 3, 4, 6 & 7 have 
been waived by the State of Montana for this test series. 

RESULTS 

This report contains summarizations of all pertinent sampling and analytical results. Field and 
laboratory data is included as tabulated or indexed. A compliance evaluation is also included as 
tabulated. 

REFERENCES 

[I] 
	

40CFR60, App. A, Methods #1-4, 3A, 6, 7E, 10,11, 19 & EPA Specifications 2, 3, 
4, 4A & 6, 7, 7/1/09. 
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CHS, Inc. - Laurel Refinery 
Emission Compliance Statement 

Laurel, Montana 
May 3-6 & 10-12,2010 

Applicable Rules 
The sources tested are NSPS sources under B.A.C.T. (ARM 17.8.715). Test methods are found in 
40C FR60, App. A&B, and Montana Department of Health and Environmental Sciences Air Quality 
Permit #1821-20. Pages from the permit identifying the limits follow in this section. 

Date/Source 
05/05/10 Boiler #12 

Species  
NO, 
CO 
CO 

NSPS NO, 

05/06/10 Boiler #11 
Species  
NO„ 
CO 
CO 

NSPS NO 

05/10/10 H-1001 
Species  
SO2  
NO 
CO 
CO 

Emission Limit 

4.18 PPH 
15.26 PPH 
400 ppmv d @ 3 % 02  
0.2 lbs/MMBtui l l * 

4.18 PPH 
15.26 PPH 
400 ppmv d @ 3 % 02 * 
0.2 lbs/MMBtuil l * 

5.80 PPH 
6.46 PPH 
3.23 PPH 

400 ppmv d @ 3 % 02 * 

Measured Result 	Status 

4.02 PPH 
	

Pass 
0.10 PPH 
	

Pass 
0.7 ppmv d @ 3 % 0, 	Pass 
0.023 lbs/MMBtu121 
	

Pass 

3.1 PPH 
	

Pass 
0.05 PPH 
	

Pass 
0.5 ppmv d @ 3 % 02 	Pass 
0.021 lbs/MMBtu121 
	

Pass 

0.24 PPH 
	

Pass 
5.7 
	

Pass 
0.2 
	

Pass 
1.7 ppmv d @ 3 % 02 	Pass 

05/11/10 Zone D SRU 
Species 
NO, 	0.8 PPH 
	

0.4 PPH 
	

Pass 
SO2 	14.21 PPH 

	
0.64 PPH 
	

Pass 
SO2 	250 ppmv d @ 0% 02* 

	
24.1 ppmv d 0% a, 	Pass 

40FR60, Subpart Db (30 day rolling average) 
NO„ lbs/MMBtu was calculated using EPA Method #19 based on an Fd factor provided by CHS. 

*(30 day rolling average) 
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CHS, Inc. - Laurel Refinery 
Laurel, Montana 

Monitor Relative Accuracy Results 
May 3-6 & 10-12, 2010 

Relative Accuracy Standards: 

SO2  (concentration and mass) - 

NO (concentration and mass) - 

CO (concentration and mass) - 

+ 20% (when RM is used in the denominator of Eq. 2-6) or 10% 
(when applicable emission standard (ES) is used in the 
denominator of Eq. 2-6) 

+ 20% (when RM is used in the denominator of Eq. 2-6) or 10% 
(when applicable emission standard is used in the denominator of 
Eq. 2-6) 

+10% (when RM is used in the denominator of Eq.2-6) or 5% 
(when applicable emission standard is used in the denominator of 
Eq. 2-6) or within 5ppmv when the RA is calculated as the 
absolute difference between the RM and CEMS plus the 2.5 
percent confidence coefficient 

02  (%) 	 + 1% (absolute difference (ABS) between reference method mean 
and CEM mean) 

Gas Flow (SDCFH) 	 + 10%RM (Federal Register, 40CFR75, Appendix E, 2008) 

Fuel Gas H2S (ppm v/v d) 	- 	+ 20% (when the RM is used in the denominator of Eq. 2-6) or 
10% (when applicable emission standard is used in the 
denominator of Eq. 2-6) 

Reference  
40CFR60 App A, EPA Specifications 2, 3, 4, 4A, 6 & 7, and 40CRF75 App E 

C 
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Monitor 

FCCU 
FCCU 
FCCU 
FCCU 
FCCU 

Boiler #10 
Boiler #10 
Boiler #10 

Boiler #12 
Boiler #12 
Boiler #12 
Boiler #12 
Boiler #12 
Boiler #12 
Boiler #12 

Boiler #11 
Boiler #11 
Boiler #11 

H1001 
H1001 
H1001 

SRU 
SRU 
SRU 

RA% Type 

1.1% ES 
5.6% RM 
7.6% RM 
0.33% ABS 
5.8% RM 

15.6% RM 
6.4% RM 
0.04% ABS 

5.4% RM 
6.9% RM 
0.0% RM 
0.64 ppmv d ABS 
0.65 ppmv d ABS 
0.09% ABS 
2.0% RM 

14.1% RM 	Pass 
1.8 	ppmv d ABS Pass 
0.08% ABS 	Pass 

5.1% ES 
	

Pass 
0.6% ES 
	

Pass 
0.04% ABS 
	

Pass 

11.9% RM 
	

Pass 
0.38% ABS 
	

Pass 
5.8% RM 
	

Pass 

Performance 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

1-12S Monitor 2.0% ES 
	

Pass 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 

Monitor Relative Accuracy Results 
May 3-6 & 10-12, 2010 

Relative Accuracy Results: 

Species 
05/03/10 
SO, - ppm v/v dry 
NO - ppm v/v dry 
CO - ppm v/v dry 
02  - % v/v 
Gas Flow - MMSCFH 
05/04/10 
NO - ppm v/v dry 
CO - ppm v/v dry 
02  - % v/v 
05/05/10 
NO - ppm v/v dry 
NO„ lbs/hr 
NO„ - lbs/MMBtu 
CO - ppm v/v dry 
CO- ppmv d @ 0% °2 
0,- % V/V 

Gas Flow - MMSCFH 
05/06/10 
NO„ - ppm v/v dry 
CO - ppm v/v dry 
02  - % v/v 
05/10/10 
SO,- ppmv d @ 0% 02  
CO- ppmv d @ 0% °2 
02  - % v/v dry 
05/11/10  
SO2 - ppm v/v @ 0% °2 
01 - % v/v 

Gas Flow - DSCFH 
05/12/10 
Zone A Fuel Gas - ppmv d 
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Issued to: CHS Inc. 
Laurel Refinery 
P.O. Box 909 
Laurel, MT 59044-0909 

Montana Air Quality Permit 

MAQP #1821-20 
Application Complete: 8/13/09 
Preliminary Determination Issued: 9/22/09 
Department Decision Issued: 10/09/09 
Permit Final: 
AFS #: 111-0012 

A Montana Air Quality Permit (MAQP), with conditions, is hereby granted to CHS Inc. (CHS) pursuant 
to Sections 75-2-204, 211, and 215, Montana Code Annotated (MCA), as amended, and the Administrative 
Rules of Montana (ARM) 17.8.740, et seq., as amended, for the following: 

Section I: Permitted Facilities 

A. 	Plant Location/Description 

CHS operates the Laurel petroleum refinery, located in the South 'A of Section 16, 
Township 2 South, Range 24 East, in Yellowstone County, Montana. The facility 
includes, but is not limited to, the following permitted equipment, by section: 

Section 11. 	Plant-Wide Requirements (including Plant-wide Applicability Limits 
(PALs)). The refinery flare is not included under the PAL. 

Section III. 	Fuel Gas & Fuel Oil Combustion Devices 

Section IV. 	Hydrodesulfurization (HDS) complex with associated Zone D sulfur 
recovery unit (SRU) and tail gas treatment unit (TGTU) 

Section V. 	Boiler #10 

Section VI. 	Truck Loading Rack and Vapor Combustion Unit (VCU) 

Section VII. 	No. 1 Crude Unit 

Section VIII. Ultra Low Sulfur Diesel (ULSD) Unit and Hydrogen Plant 

Section IX. 	TGTU for Zone A's SRU #1 and SRU #2 trains 

Section X. 	Fluidized Catalytic Cracking Unit (FCCU) 

Section Xl. 	Naphtha Hydrotreater (NHT) Unit, Delayed Coker Unit, and Zone E 
SRU/TGTU and Tail Gas Incinerator (TGI) 

Section XII. 	Boiler #11 

Section XIII. Railcar Light Product Loading Rack and VCU 

Section XIV. 	Boiler #12 

Section XV. 	Benzene Reduction Unit 

Section XVI. Platformer Heater (P-HTR-1) 

1821-20 	 I 	 DD: 10/09/09 
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required under the Cl-IS Consent Decree (CHS Consent Decree Paragraphs 55). 

B. 	CHS shall comply with all applicable standards and limitations, and the reporting, 
recordkeeping, and notification requirements specified in 40 CFR Part 63, NESHAPs for 
Source Categories (ARM 17.8.342): 

1. Subpart A — General Provisions applies to all equipment or facilities subject to a 
NESHAP for source categories subpart as listed below. 

2. Subpart CC — Refinery MACT I shall apply to, but not be limited to, certain parts 
of the FCCU piping. 

3. Subpart UUU — Refinery MACT II shall apply to, but not be limited to, the 
FCCU. 

C. 	CHS shall not cause or authorize emissions to be discharged into the outdoor atmosphere 
from any source installed on or before November 23, 1968, that exhibit an opacity of 
40% or greater averaged over 6 consecutive minutes (ARM 17.8.304). 

D. 	Limitations on Individual Emitting Units 

1. 	FCCU Regenerator Stack 

a. CO emissions from the FCCU Regenerator Stack shall not exceed 500 
ppm at 0% 02  per 1-hour time period (CHS Consent Decree Paragraph 
41, ARM 17.8.340, 40 CFR Part 60, Subpart J; and ARM 17.8.752). 

b. CO emissions from the FCCU Regenerator Stack shall not exceed 100 
ppmvd  at 0% 02, on a 365-day rolling average basis (CHS Consent 
Decree Paragraph 41). 

c. CHS shall not exceed 50 ppm SO2  by volume (corrected to 0% 02) on a 
7-day rolling average and shall also comply with an SO2  concentration 
limit of 25 ppm,d  at 0% 02  on a 365-day rolling average basis (CHS 
Consent Decree Paragraphs 32-33). 

d. PM emissions from the FCCU shall be controlled with an ESP. 
Following the startup of the third air blower in the FCCU, PM emissions 
from the FCCU shall not exceed 1.0 lb PM/1,000 lb of coke burned 
(ARM 17.8.752). 

e. NO„ emissions from the FCCU shall not exceed 161.1 tons per 12-month 
rolling average (limit is based on 90 ppmvd  at 0% oxygen on a 12-month 
rolling average) (ARM 17.8.752). 

2. 	FCC Charge Heater (FCC-Heater-1) 

a. The FCC Charge Heater (FCC-Heater-1) shall not exceed 49.7 
MMBtu/hr on a rolling 12-calendar month basis (ARM 17.8.749). 

b. NO„ emissions from the FCC Charge Heater (FCC-Heater-1) shall not 
exceed (ARM 17.8.749): 

i. 	22.87 tons/rolling 12-calendar month total 
6.271b/hr 

1821-20 
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c. 	CO emissions from the FCC Charge Heater (FCC-Heater-1) shall not 
exceed (ARM 17.8.749): 

i. 19.21tons/rolling 12-calendar month total 
ii. 5.26 lb/hr 

E. 	Monitoring Requirements 

1. 	CHS shall install and operate the following CEMS/CERMS on the FCCU 
Regenerator Stack (CHS Consent Decree): 

a. CO 
b. NO„ 
c. SO2  
d. 02  
e. Opacity (40 CFR 63, Subpart UUU) 

2. 	CEMS and CERMS required by this permit shall comply with all applicable 
provisions of 40 CFR Parts 60.5 through 60.13, Subparts J, 60.100-108 and 
Appendix B, Performance Specifications 1, 2, 3, 6, and Appendix F. The 
volumetric flow rate monitor shall comply with the Billings/Laurel SIP Pollution 
Control Plan Exhibit A, Attachment 1 Methods A-1 and B-1. 

3. 	The FCCU CEMS, stack gas volumetric flow rate CEMS, and the fuel gas flow 
meters shall comply with all applicable requirements of the Billings/Laurel SO2  
SIP Emission Control Plan, including Exhibit A and Attachments, adopted by the 
Board of Environmental Review, June 12, 1998, and stipulated to by Cenex 
Harvest States Cooperative and its successor CHS. 

4. 	CEMS are to be in operation at all times when the emission units are operating, 
except for quality assurance and control checks, breakdowns, and repairs. In the 
event the primary CEMS is unable to meet minimum availability requirements, the 
recipient shall provide a back-up or alternative monitoring system and plan such 
that continuous compliance can be demonstrated. 

F. 	Testing Requirements 

1. CHS shall follow the stack protocol specified in 40 CFR 60.106(b)(2) to measure 
PM emissions from the FCCU Regenerator stack. CHS shall conduct the PM 
tests on an annual basis or on another testing schedule as may be approved by the 
Department (CHS Consent Decree Paragraph 38 and ARM 17.8.105). 

2. Following the startup of the third blower in the FCCU, the FCC Charge Heater 
(FCC-Heater-1) shall be tested annually, or according to another testing/ 
monitoring schedule as may be approved by the Department, for NO and CO, 
concurrently, and the results submitted to the Department in order to demonstrate 
compliance with the NO„ and CO emission limits contained in Section X.D.2.b 
and c (ARM 17.8.105 and ARM 17.8.749). 

G. 	Compliance Determinations 

1. 	Compliance determinations for the FCCU Regenerator Stack emission limits in 
Section X.D for NOR, CO, and SO2  shall be based upon monitor data, as required 
in Section X.E.I. 

1821-20 
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the averaging period identified in Sections 1V.D.1 through 5. 

4. Compliance determinations for hourly, 24-hour, and annual limits specifically 
allowed in Sections 1V.D.1 through 5 (ARM 17.8.749). 

 

Section V: 

5. Reasons for any emissions in excess of those specifically allowed in Sections 
IV.D.1 through 5 with mitigative measures utilized and corrective actions taken 
to prevent a recurrence of the situation. 

Limitations and Conditions for Boiler #10 

A. 	CHS shall comply with all applicable standards and limitations, and the monitoring, 
recordkeeping and reporting requirements contained in 40 CFR Part 60 for Boiler #10. 
The following subparts, at a minimum, are applicable (ARM 17.8.340): 

1. Subpart A - General Provisions applies to all equipment or facilities subject to an 
NSPS subpart listed below. 

2. Subpart Db - Standards of Performance for Industrial-Commercial-Institutional 
Steam Generating Units. 

3. Subpart J - Standards of Performance for Petroleum Refineries. The 
requirements of this Subpart apply to Boiler #10. 

4. Subpart GGG - Standards of Performance for Equipment leaks of VOC in 
Petroleum Refineries applies to the refinery fuel gas supply lines to Boiler #10. 

B. 	Emission Limitations for Boiler #10 (limitations in Section V.B are applicable prior to 
startup of Boiler #10 following installation of ultra-low NOx Burners (ULNBs) 

1. Fuel oil burning is not allowed in this unit (ARM 17.8.340, ARM 17.8.749, and 
ARM 17.8.752). 

2. SO2  emissions shall not exceed 3.83 lb/hr (ARM 17.8.752). 

3. NO emissions shall not exceed 0.058 pounds per million British thermal units 
(1b/MMBtu) fired and 5.79 lb/hr (ARM 17.8.752). 

4. CO emissions shall not exceed 0.10 lb/MMBtu fired and 9.99 lb/hr (ARM 
17.8.752). 

5. VOC emis 'ons shall not exceed 0.015 lb/MMBtu fired and 1.50 lb/hr (ARM 
17.8.7541, 

6. Opacity shall not exceed 20%, averaged over any 6 consecutive minutes (ARM 
17.8.304). 

7. Boiler #10 shall be fitted with low NO burners with flue gas recirculation (FGR) 
and have a minimum stack height of 75 feet above ground level (ARM 17.8.340 
and ARM 17.8.749). 

Ba. 	Emission Limitations for Boiler #10 (limitations in Section V.Ba are applicable upon 
startup of Boiler #10 following installation of the ULNBs) 

1. 	Fuel oil burning is not allowed in this unit (ARM 17.8.340, ARM 17.8.749, and 

1821-20 
	 it 	 DD: 10/09/09 
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ARM 17.8.752). 

	

2. 	SO2  emissions shall not exceed: 

a. 60 ppmv H2S in refinery fuel gas, 365-day rolling average (ARM 
17.8.752) 

b. 4.14 tons/rolling 12-calendar month total (ARM 17.8.749) 

c. 2.53 lb/hr (ARM 17.8.752) 

	

3. 	NO„ emissions shall not exceed: 

a. 0.03 pounds per million British thermal units — Higher Heating Value 
(lb/MMBtu-HHV), 365-day rolling average (ARM 17.8.752) 

b. 13.13 tons/rolling 12-calendar month total (ARM 17.8.749) 

c. 3.0 lb/hr (ARM 17.8.749) 

	

4. 	During periods of startup or shutdown, CO emissions shall not exceed 10.0 lb/hr, 
24-hour rolling average (ARM 17.8.752). Otherwise, CO emissions shall not 
exceed: 

a. 0.05 lb/MMBtu-HHV, 365-day rolling average (ARM 17.8.752) 
b. 21.88 tons/rolling 12-calendar month total (ARM 17.8.749) 
c. 5.0 lb/hr (ARM 17.8.749) 

5. 	VOC emissions shall not exceed 2.24 tons/rolling 12-calendar month total (ARM 
17.8.752). 

6. Opacity shall not exceed 20%, averaged over any 6 consecutive minutes (ARM 
17.8.304). 

7. Boiler #10 shall be fitted with ULNBs, flue gas recirculation (FGR) and steam 
injection to the flame zone (ARM 17.8.752), and have a minimum stack height of 
75 feet above ground level (ARM 17.8.749). 

C. 	Monitoring Requirements 

1. CHS shall install, operate, and maintain a CEMS/CERMS on Boiler #10, to 
monitor and record the NO and 02  for demonstration of compliance with the 
limits in Sections V.B and V.Ba, for each day when the boiler is combusting fuel 
gas (40 CFR 60, Subpart Db). 

2. Boiler #10's continuous NO,, and 02  concentration monitors shall comply with 
all applicable provisions of 40 CFR Parts 60.5 through 60.13, Subparts Db, 
Appendix B (Performance Specifications 2 and 3), and Appendix F (Quality 
Assurance/Quality Control) provisions (ARM 17.8.340, ARM 17.8.105 and ARM 
17.8.749). 

3. Prior to the startup of Boiler #10 following the installation of the ULNBs, CBS 
shall install, operate, and maintain a CEMS/CERMS on Boiler #10, to monitor and 
record the CO for demonstration of compliance with the limits in V.Ba, for each 
day when the boiler is combusting fuel gas. The CO CEMS shall comply with all 
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applicable provisions of 40 CFR 60, Appendix B (Performance Specification 4) 
and Appendix F (Quality Assurance/Quality Control) provisions (ARM 17.8.749). 

4. CEMS are to be in operation at all times when the emission units are operating, 
except for quality assurance and control checks, breakdowns, and repairs. In the 
event the primary CEMS is unable to meet minimum availability requirements, the 
recipient shall provide a back-up or alternative monitoring system and plan such 
that continuous compliance can be demonstrated. 

5. Prior to the startup of Boiler #10 following the installation of the ULNBs, Cl-IS 
shall install and operate a volumetric stack flow rate monitor on Boiler #10. The 
volumetric flow rate monitor shall comply with the Billings/Laurel SIP Pollution 
Control Plan Exhibit A, Attachment 1 Methods A-I and B-1 (ARM 17.8.749). 

D. 	Testing Requirements 

Boiler #10 shall be tested for NON, CO, and VOC concurrently at a minimum of every 5 
years or according to another testing/monitoring schedule as may be approved by the 
Department. Testing shall be conducted for both natural gas and refinery fuel gas (ARM 
17.8.105 and ARM 17.8.106). 

E. 	Compliance Determinations 

1. Compliance with the opacity limitations shall be determined according to 40 
CFR, Part 60, Appendix A, Method 9 Visual Determination of Opacity of 
Emissions from Stationary Sources (ARM 17.8.749). 

2. With exception to the initial performance test period, compliance with the 
lb/MMBtu limit(s) will be demonstrated using statistically significant F-factor 
values. The factor will be updated on a regular basis using data from all valid 
fuel gas samples representative of the fuel gas burned in Boiler #10. The method 
of compliance demonstration involving F-factor statistical significance is subject 
to change upon agreement with the Department and CHS (40 CFR 60, Appendix 
A, Reference Method 19). 

3. Compliance with the NO lb/hr limit shall be determined using the NO CEM and 
the volumetric stack flow rate monitor (ARM 17.8.749). 

4. Compliance with the CO lb/hr limit in Section V.Ba shall be determined using 
the CO CEM and the volumetric stack flow rate monitor (ARM 17.8.749). 

F. 	Operational and Emission Inventory Reporting Requirements (ARM 17.8.749) 

1. 	CHS shall submit quarterly emission reports to the Department within 30 days of 
the end of each calendar quarter. Copies of the quarterly emission reports, excess 
emissions, emission testing reports and other reports required by Sections V.D 
and V.F.1 shall be submitted to both the Billings regional office and the Helena 
office. Reporting requirements shall be consistent with 40 CFR Part 60, or as 
specified by the Department (ARM 17.8.340). The quarterly report shall include 
the following: 
a. 	SO2  emission data from the refinery fuel gas system continuous 1-12S 

concentration monitor required by Section III. The SO2  emission rates 
shall be reported for the following averaging periods: 
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b. 	Any particulate emissions in excess of 0.10 gr/dscf corrected to 12% CO2  
(ARM 17.8.752). 

D. Monitoring and Testing Requirements 

1. CHS shall perform the testing and monitoring procedures, as applicable, 
specified in 40 CFR 63, Subpart R (ARM 17.8.342 and 40 CFR 63, Subpart R). 

2. CHS shall install and continuously operate a thermocouple and an associated 
recorder for temperature monitoring in the firebox or ductwork immediately 
downstream in a position before any substantial heat occurs and develop an 
operating parameter value in accordance with the provisions of 40 CFR 63.425 
and 63.427 for the VCU. CHS shall install and continuously operate an 
ultraviolet flame detector and relay system which will render the loading rack 
inoperable if a flame is not present at the VCU firebox or any other equivalent 
device, to detect the presence of a flame (ARM 17.8.342 and ARM 17.8.752). 

3. The VCU shall be initially tested for VOCs, and compliance demonstrated with 
the emission limitation contained in Section XIII.C.1 within 180 days of initial 
startup and continue on an every 2-year basis or according to another 
testing/monitoring schedule as may be approved by the Department. CHS shall 
perform the test methods and procedures as specified in 40 CFR 63.425, Subpart 
R (ARM 17.8.105 and 17.8.342). 

4. The VCU shall be initially tested for CO and NOR, concurrently, and compliance 
demonstrated with the CO and NO emission limitations contained in Section 
XIII.C.2 and 3 within 180 days of initial start up (ARM 17.8.105). 

Section XIV: Limitations and Conditions for Boiler #12 

A. 	CHS shall comply with all applicable standards and limitations, and the monitoring, 
recordkeeping, and reporting requirements contained in 40 CFR Part 60, NSPS. The 
following subparts, at a minimum, are applicable (ARM 17.8.340): 

1. Subpart A - General Provisions applies to all equipment or facilities subject to an 
NSPS subpart listed below. 

2. Subpart Db — Standards of Performance for Industrial-Commercial-Institutional 
Steam Generating Units applies to Boiler #12. 

3. Subpart Ja - Standards of Performance for Petroleum Refineries for Which 
Construction, Reconstruction, or Modification Commenced After May 14, 2007 
applies to Boiler #12. 

4. Subpart GGG — Standards of Performance for Equipment Leaks of VOC in 
Petroleum Refineries applies to the refinery fuel gas supply lines to Boiler #12. 

B. CHS shall not cause or authorize emissions to be discharged into the outdoor atmosphere 
from any source installed after November 23, 1968, that exhibit an opacity of 20% or 
greater averaged over 6 consecutive minutes. This applies to the sources in Boiler #12 
(ARM 17.8.304 (2)). 

C. Limitations on Boiler #12 
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1 	SO2  emissions from Boiler #12 shall not exceed (ARM 17.8.752): 

a. 0.05 grains/dscf H2S refinery fuel gas, rolling 12-month average 
b. 7.88 tons/rolling 12-calendar month total 
c. 3.60 lb/hr 

	

2. 	NO„ emissions from Boiler #12 shall not exceed (ARM 17.8.752): 

a. 0.02 lbs/MMBtu-HHV, on a rolling 365-calendar day average 
b. 18.31 tons/rolling 12-calendar month total 
c. 4.18 lb/hr 

	

3. 	CO emissions from Boiler #12 shall not exceed (ARM 17.8.752): 

a. 400 ppmvd  at 3% oxygen on a 30-day rolling average 
b. 36.63 tons/rolling 12-calendar month total 
c. 15.26 lb/hr 

	

4. 	VOC Emissions from the Boiler #12 shall not exceed 4.81 tons/rolling 12- 
calendar month total (ARM 17.8.752). 

	

5. 	Boiler #12 shall be fitted with ultra low NO„ burners with FGR (ARM 17.8.752). 

	

6. 	CHS shall not fire fuel oil in this unit (ARM 17.8.749 and ARM 17.8.752). 

	

7. 	Within 180 days of initial startup of Boiler #12, CHS shall no longer operate 
Boiler #4. One year after initial startup of Boiler #12, CHS shall no longer 
operate Boiler #5 (ARM 17.8.749). 

D. 	Monitoring requirements 

	

1. 	CHS shall install and operate the following (CEMS/CERMS) for Boiler #12: 

a. NO (40 CFR 60, Subpart Db and Consent Decree Paragraph 52) 
b. 02  (40 CFR 60, Subpart Db) 

	

2. 	CEMS and CERMS required by this permit shall comply with all applicable 
provisions of 40 CFR Part 60.5 through 60.13, Subpart Db 60.40b through 
60.49b, Subparts J, 60.100-108, and Appendix A, Appendix B, Performance 
Specifications 2, 3, 4 or 4A, 6, and Appendix F (ARM 17.8.749 and ARM 
17.8.342). 

	

3. 	GEMS are to be in operation at all times when the emission units are operating, 
except for quality assurance and control checks, breakdowns, and repairs. In the 
event the primary CEMS is unable to meet minimum availability requirements, the 
recipient shall provide a back-up or alternative monitoring system and plan such 
that continuous compliance can be demonstrated (ARM 17.8.749). 

	

4. 	With exception to the initial performance test period, compliance with the 
lb/MMBtu limit(s) will be demonstrated using statistically significant F-factor 
values. The factor will be updated on a regular basis using data from all valid 
fuel gas samples representative of the fuel gas burned in Boiler #12. The method 
of compliance demonstration involving F-factor statistical significance is subject 
to change upon agreement with the Department and CHS (40 CFR 60, Appendix 
A, Reference Method 19). 
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each calendar day. Copies of the quarterly emission report shall be submitted to 
both the Billings regional office and the Helena office of the Department. The 
quarterly report shall also include the following: 

a. Source or unit operating time during the reporting period and quarterly 
fuel gas consumption rates. 

b. Monitoring downtime that occurred during the reporting period. 

c. A summary of excess emissions or applicable concentrations for each 
pollutant and the averaging period identified in XI.D.1 through 2, 7 and 8. 

d. Compliance determinations for hourly, 24-hour, and annual limits 
specifically allowed in Section XI.G. 

e. Reasons for any emissions in excess of those specifically allowed in 
Section XI.D.1 through 2, 7 and 8 with mitigative measures utilized and 
corrective actions taken to prevent a recurrence of the situation. 

f. A summary of the number of batches of coke that were processed using 
the alternative coke handling method (ARM 17.8.749). 

2. 	For non-minor (defined in the June 12, 1998 Stipulation) flaring events, CHS 
shall comply with the reporting requirements identified in Section (3)(A)(5) of 
Exhibit A-1 of the Stipulation signed by the Board of Environmental Review on 
June 12, 1998 (ARM 17.8.749). 

Section XII: 	Limitations and Conditions for Boiler #11 

A. 	CHS shall comply with all applicable standards and limitations, and the monitoring, 
recordkeeping, and reporting requirements contained in 40 CFR Part 60, NSPS. The 
following subparts, at a minimum, are applicable (ARM 17.8.340): 

1. Subpart A - General Provisions applies to all equipment or facilities subject to an 
NSPS subpart listed below. 

2. Subpart J - Standards of Performance for Petroleum Refineries applies to Boiler 
#11. 

3. Subpart Db — Standards of Performance for Steam Generating Units applies to 
Boiler #11. 

B. CHS shall not cause or authorize emissions to be discharged into the outdoor atmosphere 
from any source installed after November 23, 1968, that exhibit an opacity of 20% or 
greater averaged over 6 consecutive minutes. This applies to the sources in Boiler #11 
(ARM 17.8.304 (2)). 

C. Limitations on Boiler #11 

1. 	SO2  emissions from Boiler #11 shall not exceed (ARM 17.8.752): 

a. 8.59 tons/rolling 12-calendar month total 
b. 3.92 lb/hr 
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2. 	NO„ emissions from Boiler #11 shall not exceed (ARM 17.8.752): 

a. 18.3 tons/rolling 12-calendar month total 
b. 4.18 lb/hr 

3. 	CO emissions from Boiler #11 shall not exceed (ARM 17.8.752): 

a. 400 ppmvd  at 3% oxygen on a 30-day rolling average 
b. 36.63 tons/rolling 12-calendar month total 
c. 15.26 lb/hr 

4. 	VOC Emissions from the Boiler #11 shall not exceed 4.83 tons/rolling 12- 
calendar month total (ARM 17.8.752). 

5. 	CHS shall not fire fuel oil in this unit (ARM 17.8.340; 40 CFR 60, Subpart J; and 
ARM 17.8.752). 

D. 	Monitoring requirements 

1. 	CHS shall install and operate the following (CEMS/CERMS) for Boiler #11: 

a. NO„ (40 CFR 60, Subpart Db) 
b. 02  (40 CFR 60, Subpart Db) 

2. 	CEMS and CERMS required by this permit shall comply with all applicable 
provisions of 40 CFR Part 60.5 through 60.13, Subpart Db 60.40b through 
60.49b, Subparts J, 60.100-108, and Appendix A, Appendix B, Performance 
Specifications 2, 3, 4 or 4A, 6, and Appendix F. 

3. 	CEMS are to be in operation at all times when the emission units are operating, 
except for quality assurance and control checks, breakdowns, and repairs. In the 
event the primary CEMS is unable to meet minimum availability requirements, the 
recipient shall provide a back-up or alternative monitoring system and plan such 
that continuous compliance can be demonstrated. 

4. 	With exception to the initial performance test period, compliance with the 
lb/MMBtu limit(s) will be demonstrated using statistically significant F-factor 
values. The factor will be updated on a regular basis using data from all valid 
fuel gas samples representative of the fuel gas burned in Boiler #11. The method 
of compliance demonstration involving F-factor statistical significance is subject 
to change upon agreement with the Department and CHS (40 CFR 60, Appendix 
A, Reference Method 19). 

E. 	Testing Requirements 

Boiler #11 shall be tested annually, or according to another testing/monitoring schedule as 
may be approved by the Department, for NO„ and CO, concurrently, and the results 
submitted to the Department in order to demonstrate compliance with the NO„ and CO 
emission limits contained in Sections XII.C.2 and 3 (ARM 17.8.105 and ARM 17.8.749). 
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1. 	1.96 tons/rolling 12-calendar month total 
ii. 	0.90 lb/hr 

b. 	NO„ emissions from H-901 shall not exceed (ARM 17.8.752): 

i. 2.19 tons/rolling 12-calendar month total 
ii. 0.50 lb/hr 

c. 	CO emissions from H-901 shall not exceed (ARM 17.8.752): 

i. 9.00 tons/rolling 12-calendar month total 
ii. 2.05 lb/hr 

d. 	VOC Emissions from H-901 shall not exceed 0.59 tons/rolling 12- 
calendar month total (ARM 17.8.752). 

e. 	CHS shall not fire fuel oil in this unit (ARM 17.8.752 and ARM 
17.8.749). 

2. 	Fractionator Reboiler H-902 

a. 	SO2  emissions from H-902 shall not exceed (ARM 17.8.752): 

i. 	3.95 tons/rolling 12-calendar month total 
1.80 lb/hr 

b. 	NO„ emissions from H-902 shall not exceed (ARM 17.8.752): 

i. 4.40 tons/rolling 12-calendar month total 
ii. 1.00 lb/hr 

c. 	CO emissions from H-902 shall not exceed (ARM 17.8.752): 

i. 	8.50 tons/rolling 12-calendar month total 
1.94 lb/hr 

d. 	VOC Emissions from H-902 shall not exceed 1.19 tons/rolling 12- 
calendar month total (ARM 17.8.752). 

e. 	CHS shall not fire fuel oil in this unit (ARM 17.8.752 and ARM 
17.8.749). 

1821-20 

Reformer Heater H-1001 

a. 	SO2  emissions from H-1001 shall not exceed (ARM 17.8.752): 

i. 	12.69 tons/rolling 12-calendar month total 
5.80 lb/hr 

b. 	NO„ emissions from H-1001 shall not exceed (ARM 17.8.752): 

i. 28.31 tons/rolling 12-calendar month total 
ii. 6.46 lb/hr 

c. 	CO emissions from H-1001 shall not exceed (ARM 17.8.752): 
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i. 400 ppmvd at 3% oxygen on a 30-day rolling average 
ii. 14.15 tons/rolling 12-calendar month total 
iii. 3.23 lb/hr 

d. VOC Emissions from H-I001 shall not exceed 3.82 tons/rolling 12- 
calendar month total (ARM 17.8.752). 

e. CHS shall not tire fuel oil in this unit (ARM 17.8.752 and ARM 
17.8.749). 

E. 	Monitoring Requirements (ARM 17.8.340). 

1. 	CHS shall install and operate the following (CEMS/CERMS) for H-I001: 

a. 02 (40 CFR 60, Subpart J) 
b. SO2 (40 CFR 60, Subpart J) 

2. 	CEMS and CERMS required by this permit shall comply with all applicable 
provisions of 40 CFR Part 60.5 through 60.13, Subpart Db 60.40b through 
60.49b, Subparts J, 60.100-108, and Appendix B, Performance Specifications 2, 
3, 4 or 4A, and Appendix F. The volumetric flow rate monitor shall, if required, 
comply with the Billings/Laurel SIP Pollution Control Plan Exhibit A, 
Attachment 1 Methods A-1 and B-I. 

3. 	CEMS are to be in operation at all times when the emission units are operating, 
except for quality assurance and control checks, breakdowns, and repairs. In the 
event the primary CEMS is unable to meet minimum availability requirements, the 
recipient shall provide a back-up or alternative monitoring system and plan such 
that continuous compliance can be demonstrated. 

F. 	Testing Requirements 

1. The Reactor Charge Heater (H-901) shall be tested annually, or according to 
another testing/monitoring schedule as may be approved by the Department, for 
NO and CO, concurrently, and the results submitted to the Department in order 
to demonstrate compliance with the NO, and CO emission limits contained in 
Section VIII.D.1.b and c (ARM 17.8.105 and ARM 17.8.749). 

2. The Fractionator Reboiler (H-902) shall be tested annually, or according to 
another testing/monitoring schedule as may be approved by the Department, for 
NO and CO, concurrently, and the results submitted to the Department in order 
to demonstrate compliance with the NO and CO emission limits contained in 
Section VIII. D.2.b and c (ARM 17.8.105 and ARM 17.8.749). 

3. The Reformer Heater (H- 1001)shall be tested annually, or according to another 
testing/monitoring schedule as may be approved by the Department, for NO and 
CO, concurrently, and the results submitted to the Department in order to 
demonstrate compliance with the NO and CO emission limits contained in Section 
VJII.D.3.b and c (ARM 17.8.105 and ARM 17.8.749). 

G. 	Compliance Determinations (ARM 17.8.749). 

1. 	In addition to stack testing required in Section VIII.F, compliance determinations 
for the SO, limit in Section VIII.D.3 for H-1001 shall also be based upon 
monitoring data as required in Section VIII.E. 
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2. 	Subpart ZZZZ — National Emissions Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines. This applies to the 
replacement C-201 B Compressor installed in 2006. 

C. CHS shall not cause or authorize emissions to be discharged into the outdoor atmosphere 
from any source installed after November 23, 1968, that exhibit an opacity of 20% or 
greater averaged over 6 consecutive minutes. This applies to the sources in the HDS 
complex (ARM 17.8.304 (2)). 

D. Limitations on Individual Sources 

The HDS complex desulfurizes fluidized catalytic cracking unit feedstocks. The SRU 
and TGTU shall together utilize up to 70.7 long tons per day (LTD) of equivalent sulfur 
obtained from the equipment, to manufacture elemental sulfur. 

1. 	Zone D SRU Incinerator Stack (E-407 & INC-401) 

a. 	SO2  emissions from the Zone D SRU incinerator stack shall not exceed 
(ARM 17.8.749): 

i. 31.1 tons/rolling 12-calendar month total, 

ii. 125 ppmvd, rolling 12-month average corrected to 0% oxygen, on 
a dry basis, 

iii. 341.04 lb/day, 

iv. 14.21 lb/hr, and 

v. 250 ppm,,d, rolling 12-hour average corrected to 0% oxygen, on a 
dry basis. 

b. 	CHS shall operate and maintain the TGTU on the Zone D SRU to limit 
SO2  emissions from the Zone D SRU incinerator stack (E-407 & INC-
401) to no more than 125 ppmvd  on a rolling 12-month average corrected 
to 0% oxygen on a dry basis (ARM 17.8.752). 

c. 	NO„ emissions from the Zone D SRU incinerator stack shall not exceed 
(ARM 17.8.749): 

i. 3.5 tons/rolling 12-calendar month total, 
ii. 19.2 lb/day, and 
iii. 0.8 lb/hr. 

d. 	CHS shall not fire fuel oil in this unit (ARM 17.8.749). 

2. 	Compressor Gas Engine Stack (C-201B) 

a. 	NO„ emissions from C-201B shall not exceed (ARM 17.8.749): 

i. 30.43 tons/rolling 12-calendar month total 
ii. 7.14 lb/hr 

b. 	CO emissions from C-201B shall not exceed (ARM 17.8.749): 

i. 	68.59 tons/rolling 12-calendar month total 
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- / -  
David Wang 
Division Manager, EEMC 

Date 

Ed Wadington 
President, EEMC 

Review and Certification 

All work, calculations, and other activities and tasks performed and documented in this report 
were carried out under my direction and supervision. This test project conforms to EEMC's 
Quality Manual and to the requirements of ASTM D-7036. 

I have reviewed all testing details, calculations, results, conclusions and other appropriate written 
materials contained herein, and hereby certify that the presented material is authentic and 
accurate. 

(7)  
Date 

I have reviewed, and accept, the production and test data contained in this report, and hereby 
certify that it is authentic. 

Signature 	 Date 

Name (Printed) 

Title 

Company 
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111. CEM RELATIVE ACCURACY DETERMINATION 

 SO2  - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone C FCCU 

Date: 	05/03/10 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1  09:10-09:31 10.4 8.0 2.4 5.76 

2  09:41-10:02 10.0 7.8 2.2 4.84 

3  10:12-10:33 11.2 9.0 2.2 4.84 

4  10:43-11:04 9.8 7.8 2.0 4.00 

5  11:14-11:35 10.6 8.3 2.3 5.29 

6  11:45-12:06 10.6 7.9 2.7 7.29 

7  12:16-12:37 10.4 7.9 2.5 6.25 

8  12:47-13:08 10.1 7.7 2.4 5.76 

9  13:18-13:39 10.0 7.7 2.3 5.29 

Sum: 	 21.0 	49.32  

Mean: 	 10.34 	 8.01 	 2.33  

'Mean!: 	 2.33 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) 
Sd (Standard Deviation) = 

9 
2.306 
0.15 
0.20 

Relative Accuracy (RA): 
	 1.1 %ES* 

Emission Standard (ES):* 	 220 * 

*The emission standard is given as 250 ppmv d @ 0% 02  so this is 'back' calculated using 

the average reference oxygen value from this test series (2.6 %02). 

*CEM Spec. 2: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. 
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CEM RELATIVE ACCURACY DETERMINATION 

NO - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/03/10 
Location: 	Laurel, Montana 
Source: 	Zone C FCCU 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1  09:10-09:31 37.5 35.5 2.0 4.00 
2  09:41-10:02 37.4 35.2 2.2 4.84 
3  10:12-10:33 36.7 35.1 1.6 2.56 
4  10:43-11:04 38.4 36.5 1.9 3.61 
5  11:14-11:35 37.6 35.5 2.1 4.41 
6  11:45-12:06 37.2 35.0 2.2 4.84 
7  12:16-12:37 38.7 36.8 1.9 3.61 
8  12:47-13:08 38.8 37.0 1.8 3.24 
9  13:18-13:39 38.0 35.9 2.1 4.41 

Sum: 	 17.80 35.52 
Mean: 	 37.81 	 35.83 	 1.98 
'Mean): 	__ 	 1 98 

Statistical Data: 
N (number of data points) - 
t.975 (t-value) = 
CC (Confidence Coefficient) - 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.15 
0.20 

5.6 %RM* 

*CEM Spec. 2: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 

Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. • 
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CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/03/10 
Location: 	Laurel, Montana 
Source: 	Zone C FCCU 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 09:10-09:31 37.1 34.1 3.0 9.00 
2 09:41-10:02 37.7 35.3 2.4 5.76 
3 10:12-10:33 39.9 38.0 1.9 3.61 
4 10:43-11:04 32.9 31.0 1.9 3.61 
5 11:14-11:35 36.3 33.7 2.6 6.76 
6 11:45-12:06 37.3 34.6 2.7 7.29 
7 12:16-12:37 31.6 30.4 1.2 1.44 
8 12:47-13:08 34.5 32.7 1.8 3.24 
9 13:18-13:39 36.7 33.7 3.0 9.00 

Sum: 	 20.50 	49.71 
Mean: 	36.00 	 33.72 	 2.28 
IMeani: 	 2.28 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.47 
0.61 

7.6 %RM* 

*CEM Spec. 4: 
The Relative Accuracy of the CEMS must be no greater than 10% when 
the reference mean (RM) is used to calculate RA, 5% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard. 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emission standard. • 
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CEM RELATIVE ACCURACY DETERMINATION 

02 - % v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/03/10 
Location: 	Laurel, Montana 
Source: 	Zone C FCCU 

Run # Reference 
Run Time 

Reference 
Method 

% v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 09:10-09:31 2.5 2.2 0.3 0.09 
2 09:41-10:02 2.6 2.2 0.4 0.16 
3 10:12-10:33 2.3 2.1 0.2 0.04 
4 10:43-11:04 2.6 2.4 0.2 0.04 
5 11:14-11:35 2.5 2.1 0.4 0.16 
6 11:45-12:06 2.6 2.3 0.3 0.09 
7 12:16-12:37 2.7 2.2 0.5 0.25 
8 12:47-13:08 2.6 2.3 0.3 0.09 
9 13:18-13:39 2.6 2.2 0.4 0.16 

Sum: 	 3.00 	1.08 
Mean: 	2.56 	 2.22 	 0.33 
IMeani: 	 0.33 

Statistical Data: 
N (number of data points): 

	
9 

Relative Accuracy (RA): 
	

0.33 % Abs.* 

* CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than 1% when the RA is 
calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 
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CEM RELATIVE ACCURACY DETERMINATION 

Gas Flow - DSCFH 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/03/10 
Location: 	Laurel, Montana 
Source: 	Zone C FCCU 

Run # Reference 
Run Time 

Reference 
Method 
DSCFH 

CEM 
Average 
DSCFH 

Difference (Diff.)^2 

1 09:10-09:31 1,919,849 1,929,251 -9,402 88,397,604 
2 09:41-10:02 1,912,740 1,821,806 90,934 8,268,992,356 
3 10:12-10:33 1,929,026 1,825,265 103,761 10,766,345,121 
4 10:43-11:04 1,901,314 1,798,857 102,457 10,497,436,849 
5 11:14-11:35 1,921,290 1,805,711 115,579 13,358,505,241 
6 11:45-12:06 1,892,098 1,808,870 83,228 6,926,899,984 
7 12:16-12:37 1,886,526 1,800,519 86,007 7,397,204,049 
8 12:47-13:08 1,898,827 1,809,743 89,084 7,935,959,056 
9 13:18-13:39 1,911,623 1,830,791 80,832 6,533,812,224 

Sum: 	 742,480 	71,773,552,484 
Mean: 	1,908,144 	1,825,646 	82,498 
Mean!: 	 82,498 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) — 
CC (Confidence Coefficient) — 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 

27,874.9 
36,264.0 

5.8 %RM* 
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• CEM RELATIVE ACCURACY DETERMINATION 

NO, - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/04/10 
Location: 	Laurel, Montana 
Source: 	Boiler #10 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1  09:00-09:21 29.8 33.8 -4.0 16.00 
2  09:30-09:51 29.8 34.2 -4.4 19.36 
3  10:00-10:21 29.8 34.1 -4.3 18.49 
4  10:30-10:51 29.8 34.2 -4.4 19.36 
5  11:00-11:21 29.9 34.4 -4.5 20.25 
6  11:30-11:51 29.6 34.3 -4.7 22.09 
7  12:00-12:21 29.9 34.4 -4.5 20.25 
8  12:30-12:51 29.7 34.4 -4.7 22.09 
9  13:00-13:21 29.9 34.6 -4.7 22.09 

Sum: 	 -40.20 	179.98 
Mean: 	 29.80 	 34.27 	 -4.47 

1Meanl: 	 4.47 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) - 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.18 
0.23 

15.6 "ARIVI* 

*CEM Spec. 2: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. • 
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Aft CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/04/10 
Location: 	Laurel, Montana 
Source: 	Boiler #10 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 09:00-09:21 79.4 73.7 5.7 32.49 
2 09:30-09:51 81.7 77.3 4.4 19.36 
3 10:00-10:21 80.7 78.1 2.6 6.76 
4 10:30-10:51 80.6 77.0 3.6 12.96 
5 11:00-11:21 81.8 79.8 2.0 4.00 
6 11:30-11:51 82.6 77.7 4.9 24.01 
7 12:00-12:21 81.7 76.8 4.9 24.01 
8 12:30-12:51 83.0 77.5 5.5 30.25 
9 13:00-13:21 82.7 77.8 4.9 24.01 

Sum: 	 38.50 	177.85 
Mean: 	81.58 	 77.30 	 4.28 
IMeani: 	 4.28 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.98 
1.28 

6.4 %RM* 

*CEM Spec. 4: 
The Relative Accuracy of the CEMS must be no greater than 10% when 
the reference mean (RM) is used to calculate RA, 5% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard. 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emission standard. • 
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4110 CEM RELATIVE ACCURACY DETERMINATION 

02  - % v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/04/10 
Location: 	Laurel, Montana 
Source: 	Boiler #10 

Run # Reference 
Run Time 

Reference 
Method 

% v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 09:00-09:21 5.9 6.0 -0.1 0.01 
2 09:30-09:51 6.0 5.9 0.1 0.01 
3 10:00-10:21 5.9 5.8 0.1 0.01 
4 10:30-10:51 5.9 5.9 0.0 0.00 
5 11:00-11:21 5.8 5.8 0.0 0.00 
6 11:30-11:51 5.9 5.8 0.1 0.01 
7 12:00-12:21 5.9 5.9 0.0 0.00 
8 12:30-12:51 5.9 5.8 0.1 0.01 
9 13:00-13:21 5.9 5.8 0.1 0.01 

Sum: 	 0.40 	0.06 
Mean: 	5.90 	 5.86 	 0.04 
IMeani: 	 0.04 

Statistical Data: 
N (number of data points): 	 9 

Relative Accuracy (RA): 	 0.04 % Abs.* 

* CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than 1% when the RA is 
calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 
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COMPANY NAME: 	 TEST DATE: 

PLANT LOCATION: 	 SPECIES: 	E ,  
SOURCE TESTED: A3 --^ / r.  

Relative Accuracy Example Calculation Sheet 

Run # Time Reference Data 
(RD) 

CEM Data Difference 
di  

(Difference)2  
di 2  

1 ia/AA--(oi (a )--v. , / ha 7 f/, e., 1,471  
2 iach"̂  /WI i i,i` / /. 0 qszt # 0 	/ 

3 /Hi 	//3i (9,e? / 1 i. J- )-,  o, 36 
4 // 	i 	t):;6 Ic?, r l - 	, IL I: 	f 1 7 i 
5 /2/(4234 4'  il, 0 A/ o 1, ,3.) 

0,64 6 /2 qc- i s  ,e, iT_LE  /.''' 	,, iL a,d 
7 /3/•.(--  /3-% /1, 8 id, th  4../ 1,21 
8 /3 '4 ,-• iq /7.14 /3.9 , 1- 0,,,q, 
9 Ha''I'i 36 / r, k3, / I &6q 

10 
11 
12 

Sum (E) -______, ......„,, 
ca, ? "  t 

Mean (50 / ?, -4 /e, 8(., 0.'71 

n (number of data points utilized) = 

t.975 (t-value) = 2,3,4 

  

CC (Confidence Coefficient) = (2.306)(Sd) 

   

    

 

di2 - (f di)Z 	;1 	—C 

n - 1 

  

Sd (Standard deviation) = 

  

   

     

% RA (Relative Accuracy) = 52A,i +  cc xloo=.(7/ 	,•fi  

RD 

Shared Di.)cuments/Forrnsillelatiye Accuracy 3-19-10 
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CEM RELATIVE ACCURACY DETERMINATION 

NOT  - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/05/10 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 10:15-10:36 20.1 18.9 1.2 1.44 
2 10:45-11:06 19.9 19.0 0.9 0.81 
3 11:15-11:36 19.9 19.3 0.6 0.36 
4 11:45-12:06 19.9 18.8 1.1 1.21 
5 12:15-12:36 20.0 19.0 1.0 1.00 
6 12:45-13:06 19.4 18.6 0.8 0.64 
7 13:15-13:36 19.8 18.7 1.1 1.21 
8 13:45-14:06 19.4 18.7 0.7 0.49 
9 14:15-14:36 19.5 18.7 0.8 0.64 

Sum: 	 8.20 	7.80 
Mean: 	 19.77 	 18.86 	 0.91 
'Mean!: 	 0.91 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.15 
0.20 

5.4 "ARM* 

*CEM Spec. 2: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. • 
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CEM RELATIVE ACCURACY DETERMINATION 

NO - lbs/hr 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/05/10 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 
lbs/hr 

CEM 
Average 

lbs/hr 

Difference (Diff.)^2 

1 10:15-10:36 4.10 3.81 0.29 0.0841 
2 10:45-11:06 4.03 3.74 0.29 0.0841 
3 11:15-11:36 4.04 3.85 0.19 0.0361 
4 11:45-12:06 4.06 3.79 0.27 0.0729 
5 12:15-12:36 4.05 3.80 0.25 0.0625 
6 12:45-13:06 3.95 3.74 0.21 0.0441 
7 13:15-13:36 4.04 3.77 0.27 0.0729 
8 13:45-14:06 3.93 3.76 0.17 0.0289 
9 14:15-14:36 3.98 3.74 0.24 0.0576 

Sum: 	 2.18 	0.5432 
Mean: 	 4.020 	 3.778 	 0.242 

1Meanl: 	 0.242 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) - 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 

0.0334 
0.0435 

6.9 %RM* 

*CEM Spec. 6: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. 
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CEM RELATIVE ACCURACY DETERMINATION 

NO - lbs/MMBtu 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/05/10 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 

lbs/MIVIBtu 

CEM 
Average 

lbs/MMBtu 

Difference (Diff.)^2 

1 10:15-10:36 0.02 0.02 0.00 0.00 
2 10:45-11:06 0.02 0.02 0.00 0.00 
3 11:15-11:36 0.02 0.02 0.00 0.00 
4 11:45-12:06 0.02 0.02 0.00 0.00 
5 12:15-12:36 0.02 0.02 0.00 0.00 
6 12:45-13:06 0.02 0.02 0.00 0.00 
7 13:15-13:36 0.02 0.02 0.00 0.00 
8 13:45-14:06 0.02 0.02 0.00 0.00 
9 14:15-14:36 0.02 0.02 0.00 0.00 

Sum: 	 0.00 	0.00 
Mean: 	 0.020 	 0.020 	 0.00 
IMeani: 	 0.00 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) - 
CC (Confidence Coefficient) - 
Sd (Standard Deviation) 

Relative Accuracy (RA): 

9 
2.306 

0.0 %RM* 

*CEM Spec. 6: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. • 
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CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/05/10 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 10:15-10:36 0.8 0.9 -0.1 0.01 
2 10:45-11:06 0.7 0.9 -0.2 0.04 
3 11:15-11:36 0.7 1.1 -0.4 0.16 
4 11:45-12:06 0.8 1.0 -0.2 0.04 
5 12:15-12:36 0.7 1.0 -0.3 0.09 
6 12:45-13:06 0.6 1.0 -0.4 0.16 
7 13:15-13:36 0.7 1.0 -0.3 0.09 
8 13:45-14:06 0.6 0.9 -0.3 0.09 
9 14:15-14:36 0.9 1.0 -0.1 0.01 

Sum: 	 -2.30 	0.69 
Mean: 	 0.72 	 0.98 	 -0.26 

!Mean!: 	 0.26 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.08 
0.11 

0.64 * < 5 ppm v/v d 
ABS(RM - CC) = 	0.64 

*CEM Spec. 4A: The relative Accuracy of the CEM must be no greater than 
10% when the reference mean (RM) is used to calculate RA; 5% when the 
applicable Emission Standard** (ES) is used to calculate RA or within  
5ppmv when the RA is calculated as the absolute difference between the  
RM and CEMS plus the 2.5 percent confidence coefficient.  

• 
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CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry @ 	°2 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/05/10 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 

PPmv d @, 3% 02  

CEM 
Average 

ppmv d @, 3% °2 

Difference (Diff.)^2 

1 10:15-10:36 0.8 0.9 -0.1 0.01 
2 10:45-11:06 0.7 0.9 -0.2 0.04 
3 11:15-11:36 0.7 1.0 -0.3 0.09 
4 11:45-12:06 0.8 1.0 -0.2 0.04 
5 12:15-12:36 0.7 1.0 -0.3 0.09 
6 12:45-13:06 0.6 1.0 -0.4 0.16 
7 13:15-13:36 0.7 1.0 -0.3 0.09 
8 13:45-14:06 0.7 0.9 -0.2 0.04 
9 14:15-14:36 0.9 1.0 -0.1 0.01 

Sum: 	 -2.10 	0.57 
Mean: 	 0.73 	 0.97 	 -0.23 
'Mean!: 	 0.23 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.08 
0.10 

0.65 * < 5 ppm v/v d 
ABS(RM - CC) = 	0.65 

*CEM Spec. 4A: The relative Accuracy of the CEM must be no greater than 
10% when the reference mean (RM) is used to calculate RA; 5% when the 
applicable Emission Standard** (ES) is used to calculate RA or within  
5ppmv when the RA is calculated as the absolute difference between the  
RM and CEMS plus the 2.5 percent confidence coefficient.  
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CEM RELATIVE ACCURACY DETERMINATION 

71.11.  
02 - "A) v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Boiler 12 

Date: 	05/05/10 

Run # Reference 
Run Time 

Reference 
Method 

% v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 10:15-10:36 2.7 2.8 -0.1 0.01 

2 10:45-11:06 2.6 2.8 -0.2 0.04 

3 11:15-11:36 2.6 2.7 -0.1 0.01 

4 11:45-12:06 2.6 2.7 -0.1 0.01 

5 12:15-12:36 2.7 2.8 -0.1 0.01 

6 12:45-13:06 2.7 2.7 0.0 0.00 

7 13:15-13:36 2.7 2.7 0.0 0.00 

8 13:45-14:06 2.7 2.8 -0.1 0.01 

9 14:15-14:36 2.6 2.7 -0.1 0.01 

Sum: 	 -0.80 	0.10 

Mean: 	2.66 	 2.74 	-0.09 

IMeanl: 	 0.09 

Statistical Data: 
N (number of data points): 

	 9 

Relative Accuracy (RA): 
	 0.09 % Abs.* 

* CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than 1% when the RA is 
calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 

• 
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CEM RELATIVE ACCURACY DETERMINATION 

Gas Flow - MMDSCFH 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/05/10 

Location: 	Laurel, Montana 
Source: 	Boiler 12 

Run # Reference 
Run Time 

Reference 
Method 

MMDSCFH 

CEM 
Average 

MMDSCFH 

Difference (Diff.)^2 

1 10:15-10:36 1.71 1.69 0.02 0.0003 

2 10:45-11:06 1.69 1.65 0.04 0.0019 

3 11:15-11:36 1.70 1.67 0.03 0.0010 

4 11:45-12:06 1.71 1.68 0.03 0.0008 

5 12:15-12:36 1.70 1.68 0.02 0.0002 

6 12:45-13:06 1.70 1.68 0.02 0.0006 

7 13:15-13:36 1.71 1.68 0.03 0.0009 

8 13:45-14:06 1.70 1.69 0.01 0.0001 

9 14:15-14:36 1.71 1.67 0.04 0.0014 

Sum: 	 0.24 	0.0072 

Mean: 	1.703 	 1.677 	0.026 

'Mean': 	 0.026 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) - 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 

0.0077 
0.0100 

2.0 %RM* 
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CEM RELATIVE ACCURACY DETERMINATION 

NO - ppm v/v dry 

Client: 	CRS, Inc. - Laurel Refinery 
	

Date: 	05/06/10 
Location: 	Laurel, Montana 
Source: 	Boiler 11 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 09:00-09:21 17.5 19.9 -2.4 5.76 
2 09:30-09:51 17.7 20.0 -2.3 5.29 
3 10:00-10:21 17.9 19.9 -2.0 4.00 
4 10:30-10:51 17.7 20.0 -2.3 5.29 
5 11:00-11:21 17.9 20.4 -2.5 6.25 
6 11:30-11:51 17.9 20.3 -2.4 5.76 
7 12:00-12:21 18.2 20.8 -2.6 6.76 
8 12:30-12:51 18.2 20.8 -2.6 6.76 
9 13:00-13:21 18.2 20.6 -2.4 5.76 

Sum: 	 -21.5 	51.63 
Mean: 	 17.91 	 20.30 	 -2.39 
'Mean': 	 2.39 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.14 
0.18 

14.1 %RINI* 

• 

*CEM Spec. 2: 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. 
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CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 	 Date: 	05/06/10 
Location: 	Laurel, Montana 
Source: 	Boiler 11. 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v d 

CEM 
Average 

ppm v/v d 

Difference (Diff.)^2 

1 09:00-09:21 0.4 1.0 -0.6 0.36 
2 09:30-09:51 2.7 0.9 1.8 3.24 
3 10:00-10:21 2.6 1.3 1.3 1.69 
4 10:30-10:51 2.6 1.2 1.4 1.96 
5 11:00-11:21 2.7 0.9 1.8 3.24 
6 11:30-11:51 2.8 1.0 1.8 3.24 
7 12:00-12:21 2.8 0.8 2.0 4.00 
8 12:30-12:51 2.8 0.8 2.0 4.00 
9 13:00-13:21 2.8 1.0 1.8 3.24 

Sum: 	 13.3 	24.97 
Mean: 	 2.47 	 0.99 	 1.48 
'Mean: 	 1.48 

Statistical Data: 
N (number of data points) 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.63 
0.82 

1.8 * < 5 ppm v/v d 
ABS(RM CC) = 	1.84 ppm v/v d 

*CEM Spec. 4A: The relative Accuracy of the CEM must be no greater than 
10% when the refeta0 mean (RM) is used to calculate RA; 5% when the 
applicable Emission Standard** (ES) is used to calculate RA or within  
5ppmv when the RA is calculated as the absolute difference between the  
RM and CEMS plus the 2.5 percent confidence coefficient.  
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CEM RELATIVE ACCURACY DETERMINATION 

02  - % v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/06/10 
Location: 	Laurel, Montana 
Source: 	Boiler 11 

Run # Reference 
Run Time 

Reference 
Method 

% v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 09:00-09:21 2.7 2.9 -0.2 0.04 
2 09:30-09:51 2.7 2.8 -0.1 0.01 
3 10:00-10:21 2.6 2.7 -0.1 0.01 
4 10:30-10:51 2.6 2.7 -0.1 0.01 
5 11:00-11:21 2.7 2.8 -0.1 0.01 
6 11:30-11:51 2.8 2.8 0.0 0.00 
7 12:00-12:21 2.8 2.9 -0.1 0.01 
8 12:30-12:51 2.8 2.8 0.0 0.00 
9 13:00-13:21 2.8 2.8 0.0 0.00 

Sum: 	 -0.70 	0.09 
Mean: 	2.72 	 2.80 	-0.08 
IMeanl: 	 0.08 

Statistical Data: 
N (number of data points): 

	
9 

Relative Accuracy (RA): 
	

0.08 % Abs.* 

* CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than 1% when the RA is 
calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 
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CEM RELATIVE ACCURACY DETERMINATION 

7F' 
SO2  - ppm v/v dry @ 0% 02 

Client: 	ChtS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D 111001 

Date: 	05/10/10 

Run # Reference 
Run Time 

Reference 
Method 

ppmv d *0%02  

CEM 
Average 

ppmv d 4,0%02  

Difference (Diff.)^2 

1 09:30-09:51 0.7 0.0 0.7 0.49 
2 10:00-10:21 1.0 0.0 1.0 1.00 
3 10:30-10:51 1.3 0.0 1.3 1.69 
4 11:00-11:21 0.7 0.0 0.7 0.49 
5 11:30-11:51 1.0 0.0 1.0 1.00 
6 12:00-12:21 1.4 0.0 1.4 1.96 
7 12:30-12:51 1.3 0.0 1.3 1.69 
8 13:00-13:21 0.7 0.0 0.7 0.49 
9 13:30-13:51 0.9 0.0 0.9 0.81 

Sum: 	 9.00 	9.62 
Mean: 	 1.00 	 0.00 	 1.00 

iMeani:  	 1.00 

Statistical Data: 
N (number of data points) = 	 9 
t.975 (t-value) = 	 2.306 
CC (Confidence Coefficient) = 	 0.22 
Sd (Standard Deviation) = 	 0.28 
Relative Accuracy (RA): 	 5.1 %ES* 

Emission Standard (ES) 	 23.9 ppmv d 140°/002  
*The emission standard (ES) is 5.8 lb/hr. In order to evaluate the CEMS compliance, this has 
been 'back calculated' utilizing the average gas stream characteristics during testing as follows: 
(5.8 lb/hr) * (590.527 V/M) / (60x10-6)*(64 MW)*(44,098.6 adcfm) = 20.2 ppm v/v dry 
(20.2 ppm v/v dry)*(20.9/(20.9 - 2.6% 02)) = 23.9 ppm v/v dry @ 0% 02 

CEM Spec. 2:  
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. 
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CEM RELATIVE ACCURACY DETERMINATION 

CO - ppm v/v dry @, VA 02 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/10/10 
Location: 	Laurel, Montana 
Source: 	Zone D 111001 

Run # Reference 
Run Time 

Reference 
Method 

ppmv d (0%02 

CEM 
Average 

ppmv d 410°/002 

Difference (Diff.)^2 

1 09:30-09:51 1.8 3.8 -2.0 4.00 
2 10:00-10:21 1.7 4.0 -2.3 5.29 
3 10:30-10:51 1.7 4.1 -2.4 5.76 
4 11:00-11:21 1.7 4.1 -2.4 5.76 
5 11:30-11:51 1.7 4.1 -2.4 5.76 
6 12:00-12:21 1.8 4.1 -2.3 5.29 
7 12:30-12:51 1.7 4.1 -2.4 5.76 
8 13:00-13:21 1.8 4.1 -2.3 5.29 
9 13:30-13:51 1.8 4.2 -2.4 5.76 

Sum: 	 -20.90 	48.67 
Mean: 	 1.74 	 4.07 	 -2.32 
'Meant: 	 2.32 

Statistical Data: 
N (number of data points) = 9 
t.975 (t-value) = 2.306 
CC (Confidence Coefficient) = 0.10 
Sd (Standard Deviation) = 0.13 

Relative Accuracy (RA): 
	

0.6 %ES* 
Emission Standard (ES) 

	
400 ppmv d A0%02  

*CEM Spec. 4: 
The Relative Accuracy of the CEMS must be no greater than 10% when 
the reference mean (RM) is used to calculate RA, 5% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard. 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emission standard. 
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CEM RELATIVE ACCURACY DETERMINATION 

02 - % v/v dry 

Client: 	CEIS, Inc. - Laurel Refinery 
	 Date: 	05/10/10 

Location: 	Laurel, Montana 
Source: 	Zone D 111001 

Run # Reference 
Run Time 

Reference 
Method 

% v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 09:30-09:51 2.6 2.9 -0.3 0.09 

2 10:00-10:21 2.6 2.6 0.0 0.00 

3 10:30-10:51 2.8 2.7 0.1 0.01 

4 11:00-11:21 2.6 2.6 0.0 0.00 

5 11:30-11:51 2.7 2.8 -0.1 0.01 

6 12:00-12:21 2.7 2.6 0.1 0.01 

7 12:30-12:51 2.6 2.7 -0.1 0.01 

8 13:00-13:21 2.5 2.6 -0.1 0.01 

9 13:30-13:51 2.6 2.6 0.0 0.00 

Sum: 	 -0.40 	0.14 

Mean: 	2.63 	 2.68 	-0.04 

'Mean': 	 0.04 

Statistical Data: 
N (number of data points): 

	 9 

Relative Accuracy (RA): 
	 0.04 % Abs.* 

* CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than I% when the RA is 
calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 
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CEM RELATIVE ACCURACY DETERMINATION 

SO2  - ppm v/v dry @ 0% 02 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/11/10 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

Run # Reference 
Run Time 

Reference 
Method 

ppmv d @0% 02 

CEM 
Average 

ppmv d @O% 02 

Difference (Diff.)^2 

1 09:15-09:36 21.4 19.3 2.1 4.41 
2 09:45-10:06 22.1 20.0 2.1 4.41 
3 10:15-10:36 23.6 20.6 3.0 9.00 
4 10:45-11:06 26.0 23.6 2.4 5.76 

5 11:15-11:36 24.7 21.7 3.0 9.00 
6 11:45-12:06 25.4 22.2 3.2 10.24 
7 12:15-12:36 24.9 23.2 1.7 2.89 
8 12:45-13:06 25.1 22.5 2.6 6.76 
9 13:15-13:36 23.3 21.7 1.6 2.56 

Sum: 	 21.70 	55.03 
Mean: 	24.06 	 21.64 	2.41 
'Mean!: 	 2.41 

Statistical Data: 
N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 
0.45 
0.58 

11.9 %RM* 

*CEM Spec. 2:  
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard 
Relative Accuracy is calculated based on the reference mean when the reference mean 
(RM) is greater than 50% of the emission standard or when there is no emisson standard. 
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GEM RELATIVE ACCURACY DETERMINATION 

02  - % v/v dry 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/11/10 
Location: 	Laurel, Montana 

Source: 	Zone D SRU 

Run # Reference 

Run Time 
Reference 

Method 
9/0 v/v dry 

CEM 
Average 

% v/v dry 

Difference (Diff.)^2 

1 09:15-09:36 7.9 7.5 0.4 0.16 
2 09:45-10:06 8.2 7.7 0.5 0.25 
3 10:15-10:36 8.5 8.0 0.5 0.25 
4 10:45-11:06 8.5 8.3 0.2 0.04 
5 11:15-11:36 8.1 7.7 0.4 0.16 
6 11:45-12:06 8.4 8.0 0.4 0.16 
7 12:15-12:36 8.5 8.1 0.4 0.16 
8 12:45-13:06 8.5 8.1 0.4 0.16 
9 13:15-13:36 8.5 8.3 0.2 0.04 

Sum: 	 3.40 	 1.38 
Mean: 	 8.34 	 7.97 	 0.38 
Mean': 	 0.38 

Statistical Data: 
N (number of data points): 

	
9 

Relative Accuracy (RA): 
	

0.38 % Abs.* 

CEM Spec. 3: The Relative Accuracy of the CEMS must be no greater than I% when the RA is 

calculated as the absolute mean difference between the reference mean (RM) and the CEM mean. 
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CEM RELATIVE ACCURACY DETERMINATION 

Gas Flow - DSCFII 

Client: 	CHS, Inc. - Laurel Refinery 
	

Date: 	05/11/10 

Location: 	Laurel, Montana 
Source: 	Zone D SRU 

Run # Reference 
Run Time 

Reference 
Method 
DSCFH 

CEM 
Average 
DSCFII 

Difference (Diff.)^2 

1 09:15-09:36 265,851 258,568 7,283 53,042,089 

2 09:45-10:06 266,985 284,304 -17,319 299,947,761 

3 10:15-10:36 267,937 278,762 -10,825 117,180,625 

4 10:45-11:06 265,850 283,588 -17,738 314,636,644 

5 11:15-11:36 267,950 281,762 -13,812 190,771,344 

6 11:45-12:06 265,131 275,882 -10,751 115,584,001 

7 12:15-12:36 268,586 278,271 -9,685 93,799,225 

8 12:45-13:06 264,145 274,021 -9,876 97,535,376 

9 13:15-13:36 268,212 269,733 -1,521 2,313,441 

Sum: 	 -84,244 	1,284,810,506 

Mean: 	266,739 	276,099 	-9,360 

Meani: 	 9,360 

Statistical Data: 
N (number of data points) - 
t.975 (t-value) - 
CC (Confidence Coefficient) - 
Sd (Standard Deviation) = 

Relative Accuracy (RA): 

9 
2.306 

6,054.0 
7,876.0 

5.8 %RM* 
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CEM RELATIVE ACCURACY DETERMINATION 

HZS- ppm v/v dry 

Client: 	CHS Inc. - Laurel Refinery 
	

Date: 	05/12/10 
Location: 	Laurel, Montana 

Source: 	Zone A Fl2S Monitor 

Run # Reference 
Run Time 

Reference 
Method 

ppm v/v dry 

CEM 
Average 

ppm v/v dry 

Difference (Diff.)^2 

1 08:45-08:55 7.98 7.14 0.84 0.7056 
2 09:15-09:25 9.37 7.16 2.21 4.8841 
3 09:45-09:55 10.04 7.16 2.88 8.2944 
4 10:50-11:00 11.34 8.02 3.32 11.0224 
5 11:20-11:30 10.07 7.31 2.76 7.6176 
6 11:50-12:00 9.39 7.31 2.08 4.3264 
7 12:20-12:30 10.06 7.04 3.02 9.1204 
8 12:50-13:00 10.76 7.69 3.07 9.4249 
9 13:20-13:30 10.76 7.60 3.16 9.9856 

Sum: 	 23.34 	65.3814 
Mean: 	9.974 	 7.381 	 2.593 
Mean': 	 2.593 

* Run not utilized in calculations 
Statistical Data: 

N (number of data points) = 
t.975 (t-value) = 
CC (Confidence Coefficient) = 
Sd (Standard Deviation) = 

Relative Accuracy(RA): 
Emission Standard: 

9 
2.306 
0.60 
0.78 

2.0 %ES** 
161 ppm 

**CEM Spec. 7 
The Relative Accuracy of the CEMS must be no greater than 20% when 
the reference mean (RM) is used to calculate RA, 10% when the applicable emissions 
standard (ES) is used to calculate RA. 
Relative Accuracy is calculated based on the emission standard when the reference mean 
(RM) is less than 50% of the emission standard. 

• 
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Emissions and Compliance Data Summaries 
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Summary of CHS, Inc. - Laurel Refinery 
Boiler 10 Stack 
Laurel, Montana 
Emission Data 
05/04/10 

Time Run # EPA #7E NOy EPA #10 CO EPA #3A 07 

ppm 
v/v d 

ppm 
v/v d v/v d 

09:00-09:21 1 29.8 79.4 5.9 
09:30-09:51 2 29.8 81.7 6.0 
10:00-10:21 3 29.8 80.7 5.9 
10:30-10:51 4 29.8 80.6 5.9 
11:00-11:21 5 29.9 81.8 5.8 
11:30-11:51 6 29.6 82.6 5.9 
12:00-12:21 7 29.9 81.7 5.9 
12:30-12:51 8 29.7 83.0 5.9 
13:00-13:21 9 29.9 82.7 5.9 

• 
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Summary of CHS, Inc. - Laurel Refinery 
Zone A H2S Monitor 
Reference Data 
05/12/10 

Time Run # EPA Method #11 H2S 
ppm v/v dry 

08:45-08:55 1 7.98 
09:15-09:25 2 9.37 
09:45-09:55 3 10.04 
10:50-11:00 4 11.34 
11:20-11:30 5 10.07 
11:50-12:00 6 9.39 
12:20-12:30 7 10.06 
12:50-13:00 8 10.76 
13:20-13:30 9 10.76 

Mean 1-9 9.97 
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Stack Parameters 

• 

CHS, Inc. - Laurel Refinery 
Zone C FCCU 

S02/Gas Flow/Species 

Diameter of Stack 	@ 	84.0 in. (7.0 ft.) 
Area of Stack 	 @ 	38.485 sq. ft. 

Distance/duct diameters downstream from flow disturbance 
(port location with respect to 	process) 	 @ 	—30.0 ft. / —4.3 diameters 

Distance/duct diameters upstream from flow disturbance 
(port location with respect to stack) 	 @ 	—118 ft. / —16.9 diameters 

Number of sample ports = 2 at 90 degrees 
Number of sample (traverse) points (gas flow) - 16 (8/port) 

Location of S02/Gas Flow traverse points: 
(from inside wall) 

1) 2.69 inches 
2) 8.82 inches 
3) 16.30 inches 
4) 27.13 inches 
5) 56.87 inches 
6) 67.70 inches 
7) 75.18 inches 
8) 81.31 inches 

The location of the gas species sampling probe was as follows: 
1) 14.03 inches (16.7%) 
2) 42.00 inches (50.0%) 
3) 69.97 inches (83.3%) 

• 
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Stack Parameters 

CHS, Inc. - Laurel Refinery 
Boiler #10 Stack 

Diameter of Stack 
	

@ 	47.0 in. (3.917 ft.) 
Area of Stack 
	

@ 	12.050 sq. ft. 

Distance/duct diameters downstream from flow disturbance 
(port location with respect to process) 
Distance/duct diameters upstream from flow disturbance 
(port location with respect to stack) 

—32 ft./ —8.2 diameters 

—10 ft./ —2.6 diameters 

Number of sample ports = 2 at 90 degrees 

The location of the gas species sampling probe was as follows: 
1) 7.849 inches (16.7%) 
2) 23.500 inches (50.0%) 
3) 39.151 inches (83.3%) 
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Stack Parameters 

CHS, Inc. - Laurel Refinery 
Boiler #12 Stack 

Diameter of Stack 	@ 	57.0 in. (4.75 ft.) 
Area of Stack 	 @ 	17.721 sq. ft. 

Distance/duct diameters downstream from flow disturbance 
(port location with respect to process) 
Distance/duct diameters upstream from flow disturbance 
(port location with respect to stack) 

—11.6 ft./ 2.4 diameters 

—37.5 ft./ 7.9 diameters 

Number of sample ports = 2 at 90 degrees 
Number of sample (traverse) points (gas flow) - 8 (4/port) 

The location of the gas flow traverse points: 
1) 1.32 inches 
2) 5.99 inches 
3) 11.06 inches 
4) 18.41 inches 
5) 38.59 inches 
6) 45.94 inches 
7) 51.02 inches 
8) 55.18 inches 

The location of the gas species sampling probe was as follows: 
1) 9.52 inches (16.7%) 
2) 28.50 inches (50.0%) 
3) 47.48 inches (83.3%) 

• 
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Stack Parameters 

CHS, Inc. - Laurel Refinery 
Boiler #11 Stack 

Diameter of Stack 	@ 	57.0 in. (4.75 ft.) 
Area of Stack 	 @ 	17.721 sq. ft. 

Distance/duct diameters downstream from flow disturbance 
(port location with respect to process) 	 @ 	11.6 ft./ 2.4 diameters 
Distance/duct diameters upstream from flow disturbance 
(port location with respect to stack) 	 @ 	37.5 ft./ 7.9 diameters 

Number of sample ports = 2 at 90 degrees 
Number of sample (traverse) points (gas flow) - 16 (8/port) 

• 
The location of the gas flow traverse points were as follows: 

1) 1.32 inches 
2) 5.99 inches 
3) 11.06 inches 
4) 18.41 inches 
5) 38.59 inches 
6) 45.94 inches 
7) 51.02 inches 
8) 55.18 inches 

The location of the gas species sampling probe was as follows: 
1) 9.519 inches (16.7%) 
2) 28.500 inches (50.0%) 
3) 47.481 inches (83.3%) 
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Stack Parameters 

• 

CHS, Inc. - Laurel Refinery 
Incinerator Stack (SRU) 

SO,/Gas Flow/Species 
Diameter of Stack 	@ 	26.5 in. (2.208) 
Area of Stack 	 @ 	3.829ft. 

Distance to upstream flow disturbance @ >17.0 ft. 
Distance to downstream flow disturbance @ 98 ft. 

Number of diameters upstream @ >17.0 ft/2.208. = >7.70 d 
Number of diameters downstream @ 98 ft./2.208 ft. = 44.4 d 

Number of sample ports = 2 at 90 degrees 
Number of sample (traverse) points (gas flow) - 12 (6/port) 

Location of S02/Gas Flow traverse points: 
1) 1.166 Inches 
2) 3.869 Inches 
3) 7.844 Inches 
4) 18.656 Inches 
5) 22.631 Inches 
6) 25.334 Inches 

The location of the gas species sampling probe was as follows: 
1) 4.43 inches (16.7%) 
2) 13.25 inches (50.0%) 
3) 22.07 inches (83.3%) 

• 
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Stack Parameters 

CHS, Inc. - Laurel Refinery 
Zone D 111001 Reformer Heater 

S02/Gas Flow/Species 
Diameter of Stack 
	

@ 	62 Inches (5.167 ft.) 
Area of Stack 
	

@ 	20.969 sq. ft. 

Distance/duct diameters downstream from flow disturbance 
(port location with respect to process) 	 @ 	—40.0 ft. / —7.7 d 

Distance/duct diameters upstream from flow disturbance 
(port location with respect to stack exit) 	@ 	—17.0 ft. / —3.3 d 

Number of sample ports = 2 at 90 degrees 
Number of sample (traverse) points (gas flow) - 16 (8/port) 

Location of S02/Gas Flow traverse points: 
1) 1.98 Inches 
2) 6.51 Inches 
3) 12.03 Inches 
4) 20.03 Inches 
5) 41.97 Inches 
6) 49.97 Inches 
7) 55.49 Inches 
8) 60.02 Inches 

The location of the gas species sampling probe was as follows: 
1) 10.35 inches (16.7%) 
2) 31.00 inches (50.0%) 
3) 51.65 inches (83.3%) 
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CHS, Inc. - Laurel Refinery 

	

Start Date 	 5/5/2010 
End Date 	 5/6/2010 

CHS Refinery Fuel Gas Compostion (Excluding Coker Unit) 
TAG 	 DESCRIPTION 	VALUE 	 UNITS  

	

A184019-D 	 Hydrogen 	 20.57 mol )̀/0 

	

A184020-D 	 H2S 	 4.37 PPM 

	

A184021-D 	 N2 	 2.21 mol % 

	

A184022-D 	 Methane 	 47.64 mol % 

	

A184023-D 	 CO2 	 0.46 mol % 

	

A184024-D 	 Ethylene 	 2.51 mol % 

	

A184025-D 	 Ethane 	 11.54 mol % 

	

A184026-D 	 1-Butene 	 0.06 mol % 

	

A184027-D 	 Isobutylene 	 0.05 mol °A 

	

A184028-D 	 Propane 	 7.88 mol % 

	

A184029-D 	 Propylene 	 1.65 mol % 

	

A184030-D 	 Isobutane 	 2.69 mol % 

	

A184031-D 	 N-Butane 	 2.89 mol % 

	

A184032-D 	 Trans-2-butene 	 0.00 mol % 

	

A184033-D 	 Cis-2-butene 	 0.04 mol % 

	

A184034-D 	 N-Pentane 	 0.26 mol % 

	

A184035-D 	 Water 	 0.00 mol % 

	

A184036-D 	 C6+ 	 0.32 mol 

	

A184037-D 	 HHV 	 1234 btu/scf 

	

A184038-D 	 LHV 	 1121 btu/scf 

	

A184040-D 	 Compressibility Factor 	 1.00 

	

A184043-D 	 SG 	 0.72 

	

Fd Factor: 	 8608 

CEM Fd Factor: 	 8642 

5/12/2010 
	

Fuel Gas Data 	 Boiler 12 RATA 5-05-10.xls 
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CHS, Inc. - Laurel Refinery 
Fuel Gas Analytical Data - Refinery Fuel Gas 
Boiler 11 CEM Data 

Date / Time 

5 - B11: NOx 
ppm - 1 Hour 	7 

Avg 
- B11: 02 % - 
1 Hour Avg 

8 - B11: Fuel 
Gas Flow 

MMSCFD - 1 
Hour Avg 

12 - B11: NOx 
lbs/MMbtu - 1 

Hour Avg 
5/6/2010 8:00 20.11 3.01 2.717 0.024 
5/6/2010 9:00 19.89 2.85 2.761 0.024 
5/6/2010 10:00 20.02 2.75 2.78 0.024 
5/6/2010 11:00 20.38 2.8 2.751 0.024 
5/6/2010 12:00 20.74 2.86 2.718 0.025 
5/6/2010 13:00 20.92 2.8 2.724 0.025 
5/6/2010 14:00 20.81 2.81 2.676 0.025 
5/6/2010 15:00 20.07 3.46 2.325 0.025 

5/7/2010 	 NOx Data 	 Boiler 11 RATA 5-06-10.xls 

0 
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A184019-D 
A184020-D 
A184021-D 
A184022-D 
A184023-D 
A184024-D 
A184025-D 
A184026-D 
A184027-D 
A184028-D 
A184029-D 
A184030-D 
A184031-D 
A184032-D 
A184033-D 
A184034-D 
A184035-D 
A184036-D 
A184037-D 
A184038-D 
A184040-D 
A184043-D 

• 

CHS, Inc. - Laurel Refinery 

Start Date 	 5/6/2010 
End Date 	 5/7/2010 

CHS Refinery Fuel Gas Composition (Excluding Coker Unit) 
TAG 

Fd Factor: 

DESCRIPTION VALUE 
Hydrogen 19.79 
H2S 4.19 
N2 2.54 
Methane 49.15 
CO2 0.42 
Ethylene 2.84 
Ethane 12.25 
1-Butene 0.06 
Isobutylene 0.05 
Propane 6.55 
Propylene 1.00 
Isobutane 2.52 
N-Butane 2.95 
Trans-2-butene 0.04 
Cis-2-butene 0.04 
N-Pentane 0.30 
Water 0.00 
C6+ 0.35 
HHV 1217 
LHV 1106 
Compressibility Factor 1.00 
SG 0.71 

8610 

UNITS 
mol  % 
PPM 
mot  % 
m o I % 
mol  (Y0 
mol % 
mot  (Y0 
mol % 
mot  (Y0 
mol  % 
m o I 
mol  % 
mol (Y0 
mol  % 
mol  `Yo 
mol % 
mot  (Y0 
mot  (3/0 
btu/scf 
btu/scf 

5/7/2010 
	

Fuel Gas Data 	 Boiler 11 RATA 5-06-10 xls 
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CHS, Inc. 
Zone D H-1001 Reformer 

Process Data 

5/10/2010 9:00 
5/10/2010 14:00 

Date and time 

F110124-D 
I-11001 fiat gas 

MSCFH 

F110109-D 
H1001 PSA tailgas 

MSCFH 

LHV (Btu/SCF) 
175 

Natural Gas 
MMBtu/hr LHV 

LHV (Btu/SCF) 
993 

PSA Tailgas 
MMBtu/hr LHV 

10-May-10 09:00:00 75.3 308.9 13.18 306.69 
10-May-10 09:01:00 73.4 306.2 12.86 303.99 
10-May-10 09:02:00 73.9 303.1 12.93 300.90 
10-May-10 09:03:00 77.4 306.1 13.55 303.89 
10-May-10 09:04:00 78.5 304.5 13.75 302.34 
10-May-10 09:05:00 78.6 303.7 13.77 301.51 
10-May-10 09:06:00 79.2 307.0 13.87 304.77 
10-May-10 09:07:00 78.3 308.1 13.71 305.87 
10-May-10 09:08:00 80.4 300.4 14.07 298.29 
10-May-10 09:09:00 80.6 309.9 14.12 307.70 
10-May-10 09:10:00 74.5 315.9 13.04 313.62 
10-May-10 09:11:00 73.4 313.8 12.85 311.60 
10-May-10 09:12:00 74.9 312.3 13.12 310.11 
10-May-10 09:13:00 76.5 309.8 13.39 307.59 
10-May-10 09:14:00 81.2 304.2 14.22 302.00 
10-May-10 09:15:00 81.5 303.0 14.28 300.88 
10-May-10 09:16:00 81.4 300.8 14.25 298.65 
10-May-10 09:17:00 81.0 302.9 14.17 300.72 
10-May-10 09:18:00 78.9 304.6 13.82 302.43 
10-May-10 09:19:00 79.2 301.7 13.87 299.57 
10-May-10 09:20:00 81.3 299.5 14.23 297.41 
10-May-10 09:21:00 79.4 304.1 13.91 301.96 
10-May-10 09:22:00 77.6 307.2 13.59 305.05 
10-May-10 09:23:00 76.1 310.2 13.32 307.97 
10-May-10 09:24:00 73.9 308.4 12.94 306.24 
10-May-10 09:25:00 75.5 302.0 13.22 299.85 
10-May-10 09:26:00 77.4 304.8 13.56 302.66 
10-May-10 09:27:00 77.7 304.3 13.61 302.12 
10-May-10 09:28:00 78.6 308.9 13.77 306.73 
10-May-10 09:29:00 79.5 307.3 13.92 305.11 
10-May-10 09:30:00 78.6 308.0 13.76 305.81 
10-May-10 09:31:00 80.1 305.2 14.02 303.03 
10-May-10 09:32:00 79.5 314.3 13.92 312.06 
10-May-10 09:33:00 76.2 316.4 13.34 314.14 
10-May-10 09:34:00 77.9 314.4 13.64 312.13 
10-May-10 09:35:00 78.6 310.8 13.77 308.60 
10-May-10 09:36:00 78.1 316.5 13.67 314.25 
10-May-10 09:37:00 78.1 314.6 13.67 312.41 
10-May-10 09:38:00 78.2 310.4 13.69 308.17 
10-May-10 09:39:00 79.6 309.5 13.94 307.32 
10-May-10 09:40:00 80.9 310.5 14.16 308.33 
10-May-10 09:41:00 80.0 311.3 14.01 309.11 
10-May-10 09:42:00 78.9 307.8 13.82 305.65 
10-May-10 09:43:00 78.7 311.6 13.77 309.42 
10-May-10 09:44:00 75.8 312.9 13.28 310.68 
10-May-10 09:45:00 75.8 315.7 13.27 313.42 
10-May-10 09:46:00 75.9 319.2 13.29 316.96 
10-May-10 09:47:00 76.8 317.9 13.4-4 315.63 
10-May-10 09:48:00 79.5 321.4 13.92 319.08 
10-May-10 09:49:00 80.2 322.5 14.05 320.25 
10-May-10 09:50:00 80.6 321.4 14.11 319.10 
10-May-10 09:51:00 78.1 331.4 13.68 329.01 
10-May-10 09:52:00 76.6 334.8 13.42 332.39 
10-May-10 09:53:00 80.0 323.7 14.00 321.45 
10-May-10 09:54:00 80.1 322.7 14.02 320.42 
10-May-10 09:55:00 80.3 321.6 14.07 319.30 
10-May-10 09:56:00 80.4 324.0 14.08 321.66 
10-May-10 09:57:00 79.4 320.4 13.90 318.08 
10-May-10 09:58:00 81.2 314.0 14.22 311.81 
10-May-10 09:59:00 81.8 316.4 14.32 314.20 
10-May-10 10:00:00 82.2 309.4 14.39 307.15 
10-May-10 10:01:00 82.7 314.9 14.49 312.61 
10-May-10 10:02:00 81.7 313.9 14.31 311.63 
10-May-10 10:03:00 79.1 314.9 13.85 312.71 
10-May-1010:04:00 79.6 317.2 13.94 314.93 
10-May-1010:05:00 78.6 321.6 13.76 319.36 
10-May-10 10:06:00 79.9 320.9 13.98 318.59 
10-May-10 10:07:00 80.2 316.4 14.04 314.15 
10-May-10 10:08:00 80.7 317.4 14.13 315.18 
10-May-1010:09:00 82.5 313.5 14.44 311.31 
10-May-10 10:10:00 82.8 306.7 14.50 304.51 
10-May-10 10:11:00 85.2 302.4 14.91 300.29 
10-May-10 10:12:00 84.4 302.5 14.78 300.36 
10-May-10 10:13:00 83.8 309.0 14.67 306.77 
10-May-10 10:14:00 83.6 310.0 14.63 307.78 

1 of 4 

6/22/2010 	
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Date and time 

F110124-D 
H1001 nat gas 

MSCFH 

F110109-D 
H1001 PSA tailgas 

MSCFH 

CHS, Inc. 
Zone D H-1001 Reformer 

Process Data 

LHV (Btu/SCF) 
175 

Natural Gas 
MMBtu/hr LHV 

2 of 4 

LHV (Btu/SCF) 
993 

PSA Tailgas 
MMBtu/hr LHV 

10-May-10 10:15:00 83.3 309.5 14.58 307.27 
10-May-1010:16:00 81.0 314.7 14.19 312.44 
10-May-10 10:17:00 80.1 317.5 14.03 315.22 
10-May-10 10:18:00 78.7 321.3 13.79 319.03 
10-May-10 10:19:00 78.6 318.3 13.76 316.00 
10-May-1010:20:00 81.5 318.5 1427 316.24 
10-May-10 10:21:00 81.2 320.3 14.22 318.02 
10-May-10 10:22:00 82.1 318.9 14.37 316.66 
10-May-10 10:23:00 81.4 319.7 14.25 317.39 
10-May-10 10:24:00 80.7 322.6 14.14 320.33 
10-May-10 10:25:00 80.3 323.5 14.07 321.24 
10-May-1010:26:00 80.8 325.1 14.15 322.79 
10-May-10 10:27:00 78.9 325.5 13.82 323.23 
10-May-10 10:28:00 79.2 327.1 13.87 324.82 
10-May-1010:29:00 78.6 326.3 13.76 323.95 
10-May-10 10:30:00 78.5 327.7 13.75 325.38 
10-May-10 10:31:00 79.6 326.7 13.93 324.37 
10-May-10 10:32:00 80.2 320.8 14.05 318.57 
10-May-10 10:33:00 81.6 319.3 14.30 317.05 
10-May-10 10:34:00 81.3 319.7 14.23 317.47 
10-May-10 10:35:00 81.3 320.6 14.23 318.36 
10-May-10 10:36:00 81.8 313.7 14.33 311.47 
10-May-10 10:37:00 82.0 317.0 14.35 314.76 
10-May-10 10:38:00 79.8 318.6 13.98 316.36 
10-May-10 10:39:00 80.3 323.2 14.07 320.93 
10-May-10 10:40:00 78.8 318.4 13.79 316.14 
10-May-10 10:41:00 78.3 317.3 13.71 315.03 
10-May-10 10:42:00 81.4 315.5 14.25 313.28 
10-May-10 10:43:00 81.7 313.6 14.31 311.33 
10-May-10 10:44:00 82.7 315.4 14.47 313.15 
10-May-10 10:45:00 81.9 315.2 14.35 313.01 
10-May-10 10:46:00 81.9 318.9 14.33 316.61 
10-May-10 10:47:00 80.4 315.9 14.08 313.70 
10-May-10 10:48:00 80.3 317.0 14.06 314.78 
10-May-10 10:49:00 80.2 318.6 14.05 316.33 
10-May-10 10:50:00 80.1 323.1 14.02 320.79 
10-May-10 10:51:00 78.5 322.6 13.74 320.27 
10-May-1010:52:00 78.2 321.3 13.69 319.06 
10-May-10 10:53:00 80.9 319.9 14.16 317.64 
10-May-10 10:54:00 81.0 317.1 14.19 314.80 
10-May-10 10:55:00 82.1 317.1 14.37 314.82 
10-May-10 10:56:00 81.0 318.0 14.19 315.76 
10-May-10 10:57:00 80.3 325.7 14.06 323.34 
10-May-10 10:58:00 79.7 322.5 13.96 320.26 
10-May-10 10:59:00 80.5 322.7 14.10 320.40 
10-May-10 11:00:00 81.1 319.1 14.21 316.81 
10-May-10 11:01:00 80.2 324.1 14.05 321.78 
10-May-10 11:02:00 78.6 322.5 13.76 320.22 
10-May-10 11:03:00 78.4 323.9 13.73 321.59 
10-May-10 11:04:00 80.5 319.9 14.09 317.65 
10-May-10 11:05:00 81.3 318.5 14.23 316.24 
10-May-10 11:06:00 82.2 317.6 14.39 315.33 
10-May-10 11:07:00 81.0 318.3 14.18 316.02 
10-May-10 11:08:00 77.5 320.5 13.58 318.25 
10-May-1011:09:00 79.3 318.2 13.89 315.95 
10-May-10 11:10:00 80.3 320.3 14,06 318.05 
10-May-10 11:11:00 79.3 322.5 13.89 320.22 
10-May-10 11:12:00 79.3 326.4 13.88 324.10 
10-May-10 11:13:00 77.4 324.0 13.55 321.68 
10-May-10 11:14:00 78.7 325.3 13.77 323.03 
10-May-10 11:15:00 80.7 323.3 14.13 321.00 
10-May-10 11:16:00 80.4 321.6 14.08 319.35 
10-May-10 11:17:00 80.0 319.9 14.00 317.66 
10-May-10 11:18:00 79.8 323.1 13.96 320.82 
10-May-10 11:19:00 79.1 331.4 13.86 329.05 
10-May-10 11:20:00 78.5 328.1 13.75 325.81 
10-May-10 11:21:00 76.4 345.4 13.37 342.98 
10-May-10 11:22:00 72.0 344.4 12.61 341.92 
10-May-10 11:23:00 74.9 339.9 13.12 337.52 
10-May-10 11:24:00 78.8 329.9 13.80 327.56 
10-May-10 11:25:00 79.6 326.3 13.94 323.98 
10-May-10 11:26:00 79.8 327.0 13.97 324.67 
10-May-10 11:27:00 81.9 314.6 14.34 312.32 
10-May-10 11:28:00 82.8 312.0 14.50 309.80 
10-May-10 11:29:00 83.6 309.5 14.64 307.29 
10-May-10 11:30:00 84.4 303.7 14.78 301.59 
10-May-10 11:31:00 86.0 299.9 15.07 297.79 

6/22/2010 	
Zone D H-1001 CEMS RATA 05-10-10.xls 



Date and time 

F110124-D 
H1001 nat gas 

MSCFH 

F110109-D 
H1001 PSA tailgas 

MSCFH 

CHS, Inc. 
Zone D H-1001 Reformer 

Process Data 

LHV (Btu/SCF) 
175 

Natural Gas 
MMBtu/hr LHV 

3 of 4 

LHV (Btu/SCF) 
993 

PSA Tailgas 
MMBtu/hr LHV 

10-May-10 11:32:00 84.7 306.4 14.82 304.26 
10-May-10 11:33:00 84.1 307.8 14.73 305.57 
10-May-10 11:34:00 82.3 307.3 14.41 305.10 
10-May-10 11:35:00 80.2 308.9 14.04 306.74 
10-May-10 11:36:00 82.9 305.8 14.52 303.62 
10-May-10 11:37:00 80.6 314.9 14.11 312.68 
10-May-10 11:38:00 75.3 312.4 13.18 310.19 
10-May-1011:39:00 69.6 311.1 12.18 308.94 
10-May-10 11:40:00 70.8 314.8 12.41 312.58 
10-May-10 11:41:00 72.7 322.1 12.74 319.77 
10-May-10 11:42:00 76.6 316.5 13.42 314.27 
10-May-10 11:43:00 79.7 317.7 13.95 315.42 
10-May-10 11:44:00 81.5 316.9 14.26 314.68 
10-May-10 11:45:00 81.0 322.5 14.18 320.19 
10-May-10 11:46:00 80.6 320.5 14.12 318.25 
10-May-10 11:47:00 81.8 315.3 14.32 313.10 
10-May-10 11:48:00 81.0 320.5 14.18 318.23 
10-May-10 11:49:00 79.3 317.6 13.88 315.34 
10-May-1011:50:00 79.5 319.8 13.92 317.57 
10-May-10 11:51:00 78.9 320.9 13.81 318.62 
10-May-10 11:52:00 73.2 323.3 12.82 321.03 
10-May-10 11:53:00 72.4 318.2 12.68 315.93 
10-May-10 11:54:00 72.0 329.4 12.61 327.04 
10-May-1011:55:00 72.3 328.1 12.67 325.75 
10-May-10 11:56:00 74.8 325.6 13.11 323.28 
10-May-10 11:57:00 76.9 322.3 13.47 320.06 
10-May-10 11:58:00 79.6 318.1 13.94 315.79 
10-May-10 11:59:00 81.0 323.2 14.18 320.92 
10-May-10 12:00:00 79.7 319.9 13.95 317.58 
10-May-10 12:01:00 80.0 323.8 14.01 321.50 
10-May-10 12:02:00 80.4 321.9 14.08 319.65 
10-May-10 12:03:00 78.8 325.2 13.80 322.87 
10-May-10 12:04:00 79.7 320.7 13.96 318.39 
10-May-10 12:05:00 78.3 324.6 13.71 322.34 
10-May-10 12:06:00 77.8 321.5 13.62 319.17 
10-May-10 12:07:00 78.9 320.7 13.81 318.38 
10-May-10 12:08:00 79.0 318.3 13.83 316.06 
10-May-10 12:09:00 79.9 320.5 14.00 318.24 
10-May-10 12:10:00 79.7 319.2 13.95 316.95 
10-May-10 12:11:00 80.8 317.1 14.14 314.82 
10-May-10 12:12:00 80.6 319.2 14.11 316.90 
10-May-1012:13:00 80.9 322.0 14.16 319.73 
10-May-10 12:14:00 79.4 323.9 13.90 321.63 
10-May-10 12:15:00 79.6 322.7 13.93 320.43 
10-May-10 12:16:00 79.8 324.8 13.98 322.46 
10-May-1012:17:00 79.3 327.8 13.89 325.49 
10-May-10 12:18:00 77.1 328.4 13.51 326.04 
10-May-10 12:19:00 77.3 325.6 13.54 323.25 
10-May-10 12:20:00 80.9 316.9 14.16 314.64 
10-May-10 12:21:00 80.7 319.9 14.14 317.65 
10-May-10 12:22:00 81.7 314.3 14.30 312.04 
10-May-1012:23:00 81.6 314.8 14.29 312.56 
10-May-10 12:24:00 81.5 315.8 14.27 313.55 
10-May-10 12:25:00 81.5 315.1 14.28 312.85 
10-May-1012:26:00 82.2 315.5 14.39 313.28 
10-May-10 12:27:00 80.3 322.7 14.07 320.42 
10-May-10 12:28:00 78.6 321.3 13.77 318.99 
10-May-10 12:29:00 80.0 318.8 14.01 316.50 
10-May-10 12:30:00 80.1 320.1 14.03 317.82 
10-May-10 12:31:00 82.0 314.8 14.36 312.56 
10-May-10 12:32:00 80.6 320.7 14.11 318.41 
10-May-10 12:33:00 80.2 316.6 14.04 314.33 
10-May-10 12:34:00 80.4 320.6 14.07 318.30 
10-May-10 12:35:00 80.7 320.1 14.14 317.82 
10-May-10 12:36:00 80.9 315.2 14.17 312.99 
10-May-10 12:37:00 81.6 319.0 14.29 316.71 
10-May-10 12:38:00 78.0 325.3 13.66 322.95 
10-May-10 12:39:00 73.7 326.1 12.90 323.75 
10-May-10 12:40:00 75.4 323.1 13.20 320.81 
10-May-10 12:41:00 77.8 321.0 13.63 318.70 
10-May-10 12:42:00 81.2 314.5 14.21 312.31 
10-May-10 12:43:00 80.6 321.2 14.12 318.90 
10-May-10 12:44:00 81.3 315.7 14.23 313.46 
10-May-10 12:45:00 81.4 319.0 14.25 316.71 
10-May-10 12:46:00 81.0 320.4 14.18 318.08 
10-May-10 12:47:00 80.2 320.5 14.04 318.23 
10-May-10 12:48:00 81.1 317.8 14.20 315.58 

6/22/2010 
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6/22/2010 

Date and time 

F110124-D 
H1001 nat gas 

MSCFH 

F110109-D 
1-11001 PSA tailgas 

MSCFH 

CHS, Inc. 
Zone D H-1001 Reformer 

Process Data 

LHV (Btu/SCF) 
175 

Natural Gas 
MMBtu/hr LHV 

4 of 4 

LHV (Btu/SCF) 
993 

PSA Tailgas 
MMBtu/hr LHV 

10-May-10 12:49:00 79.4 320.8 13.90 318.55 
10-May-10 12:50:00 79.7 322.5 13.95 320.17 
10-May-10 12:51:00 76.2 325.1 13.34 322.84 
10-May-10 12:52:00 74.1 321.8 12.98 319.52 
10-May-10 12:53:00 77.7 317.6 13.61 315.38 
10-May-10 12:54:00 80.0 321.3 14.00 319.06 
10-May-10 12:55:00 81.1 317.9 14.20 315.66 
10-May-10 12:56:00 81.2 316.5 14.22 314.21 
10-May-10 12:57:00 80.9 320.9 14.17 318.63 
10-May-10 12:58:00 80.3 320.8 14.05 318.54 
10-May-10 12:59:00 80.4 318.3 14.08 316.04 
10-May-10 13:00:00 79.5 323.3 13.91 320.96 
10-May-10 13:01:00 80.1 324.1 14.03 321.76 
10-May-10 13:02:00 79.0 324.8 13.83 322.53 
10-May-10 13:03:00 77.9 324.2 13.65 321.89 
10-May-10 13:04:00 80.8 321.7 14.15 319.45 
10-May-10 13:05:00 80.3 318.5 14.05 316.29 
10-May-10 13:06:00 81.6 316.9 14.29 314.69 
10-May-1013:07:00 81.2 317.6 14.22 315.39 
10-May-10 13:08:00 80.9 322.3 14.16 320.03 
10-May-1013:09:00 80.3 320.7 14,05 318.47 
10-May-10 13:10:00 81.1 323.6 14.20 321.29 
10-May-10 13:11:00 74.1 328.8 12.97 326.51 
10-May-10 13:12:00 70.3 328.5 12.31 326.16 
10-May-10 13:13:00 76.2 322.8 13.34 320.53 
10-May-10 13:14:00 79.7 325.6 13.95 323.32 
10-May-10 13:15:00 81.5 316.9 14.27 314.68 
10-May-10 13:16:00 81.5 320.3 14.27 318.05 
10-May-10 13:17:00 82.1 316.6 14.38 314.33 
10-May-10 13:18:00 81.5 315.3 14.27 313.05 
10-May-10 13:19:00 81.5 317.3 14.27 315.02 
10-May-10 13:20:00 81.6 316.0 14.29 313.80 
10-May-10 13:21:00 81.1 318.4 14.21 316.09 
10-May-10 13:22:00 77.3 322.7 13.54 320.40 
10-May-10 13:23:00 78.2 324.9 13.68 322.62 
10-May-10 13:24:00 76.6 324.4 13.41 322.10 
10-May-10 13:25:00 76.6 325.2 13.41 322.90 
10-May-1013:26:00 79.2 319.6 13.87 317.31 
10-May-10 13:27:00 79.4 319.7 13.90 317.43 
10-May-1013:28:00 80.9 318.5 14.17 316.21 
10-May-10 13:29:00 80.8 319.9 14.14 317.59 
10-May-10 13:30:00 79.3 323.1 13.89 320.78 
10-May-10 13:31:00 79.1 317.5 13.84 315.26 
10-May-10 13:32:00 80.7 320.3 14.13 318.03 
10-May-10 13:33:00 78.5 325.8 13.75 323.52 
10-May-10 13:34:00 78.5 327.1 13.75 324.73 
10-May-10 13:35:00 77.8 323.4 13.62 321.09 
10-May-10 13:36:00 77.2 323.5 13.51 321.21 
10-May-10 13:37:00 80.1 318.4 14.03 316.14 
10-May-10 13:38:00 80.3 325.0 14.05 322.70 
10-May-1013:39:00 80.8 320.5 14.15 318.26 
10-May-10 13:40:00 81.8 315.7 14.33 313.44 
10-May-10 13:41:00 81.9 319.9 14.34 317.59 
10-May-10 13:42:00 80.5 318.1 14.09 315.86 
10-May-10 13:43:00 80.3 319.8 14.07 317.50 
10-May-10 13:44:00 76.9 322.5 13.47 320.21 
10-May-10 13:45:00 75.9 324.1 13.29 321.78 
10-May-10 13:46:00 75.8 324.8 13.28 322.47 
10-May-10 13:47:00 76.2 323.8 13.35 321.54 
10-May-10 13:48:00 78.7 319.9 13.77 317.59 
10-May-10 13:49:00 79.3 318.2 13.88 315.92 
10-May-10 13:50:00 80.9 318.0 14.17 315.73 
10-May-10 13:51:00 81.5 318.5 14.27 316.23 
10-May-10 13:52:00 80.8 323.2 14.15 320.90 
10-May-10 13:53:00 80.1 318.9 14.02 316.63 
10-May-10 13:54:00 79.0 320.3 13.84 318.06 
10-May-10 13:55:00 79.2 320.6 13.87 318.31 
10-May-10 13:56:00 79.3 323.4 13.89 321.11 
10-May-10 13:57:00 77.2 321.3 13.52 318.98 
10-May-10 13:58:00 76.2 321.1 13.35 318.83 

Averages: 79.44 318.23 13.91 315.97 

• 

11) 
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CHS, Inc. 	 1 of 1 
Zone D H-1001 Reformer 

Process Data 

Unit Name Code Name Sample Date Ideal Gross BTU Ideal Net BTU 
1000 Unit GC all PSA Tailgas 5/11/2010 175.1 178.2 

Unit Name Code Name Sample Date Ideal Gross BTU Ideal Net BTU 
100U MkupH&psaTg R1001 natural gas 5/11/2010 992.9 1010.6 

• 

• 

6/22/2010 	
Zone D H-1001 CEMS RATA 05-10-10.xls 



• 

A 

CENTRAL FUEL GAS MIX DRUM 

Start: 	 5/11/2010 0:00 
End: 	 5/12/2010 0:00 

Data calculated from on-line GC AN-84010 
A184037-D 
A184038-D 

Central Fuel Mix Drum BTU/scf HHV 
Central Fuel Mix Drum BTU/scf LHV 

HHV LHV 
btu/scf btu/scf 

A184037-D A184038-D 
11-May-10 00:00:00 1268.60 1153.79 
11-May-10 01:00:00 1250.61 1136.93 
11-May-10 02:00:00 1255.53 1141.45 
11-May-10 03:00:00 1251.78 1138.17 
11-May-10 04:00:00 1248.94 1135.23 
11-May-10 05:00:00 1248.07 1134.44 
11-May-10 06:00:00 1246.13 1132.59 
11-May-10 07:00:00 1247.56 1133.91 
11-May-10 08:00:00 1215.11 1103.27 
11-May-10 09:00:00 1212.35 1100.79 
11-May-10 10:00:00 1213.66 1102.08 
11-May-10 11:00:00 1221.99 1109.90 
11-May-10 12:00:00 1222.56 1110.61 
11-May-10 13:00:00 1218.20 1106.54 
11-May-10 14:00:00 1216.93 1105.41 
11-May-10 15:00:00 1217.80 1106.25 
11-May-10 16:00:00 1195.97 1085.81 
11-May-10 17:00:00 1164.84 1056.97 
11-May-10 18:00:00 1169.32 1061.18 
11-May-10 19:00:00 1164.23 1056.26 
11-May-10 20:00:00 1167.23 1059.19 
11-May-10 21:00:00 1181.62 1072.81 
11-May-10 22:00:00 1187.52 1078.32 
11-May-10 23:00:00 1187.75 1078.58 

Averages: 1215.60 1104.19 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 	
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• 5/11/10 9:00 
5/11/10 14:00 

• 

Date and Time 

F!4555-D 
NAT GAS TO BR402/INC401 

MSCFH 
11-May-10 09:00:00 5.03 
11-May-10 09:01:00 2.30 
11-May-10 09:02:00 5.06 
11-May-10 09:03:00 2.25 
11-May-10 09:04:00 5.17 
11-May-10 09:05:00 2.28 
11-May-10 09:06:00 5.16 
11-May-10 09:07:00 2.27 
11-May-10 09:08:00 5.17 
11-May-10 09:09:00 2.28 
11-May-10 09:10:00 5.04 
11-May-10 09:11:00 2.27 
11-May-10 09:12:00 5.28 
11-May-10 09:13:00 2.35 
11-May-10 09:14:00 5.19 
11-May-10 09:15:00 2.28 
11-May-10 09:16:00 5.18 
11-May-10 09:17:00 2.30 
11-May-10 09:18:00 5.16 
11-May-10 09:19:00 2.27 
11-May-10 09:20:00 5.11 
11-May-10 09:21:00 2.27 
11-May-10 09:22:00 5.12 
11-May-10 09:23:00 2.31 
11-May-10 09:24:00 5.02 
11-May-10 09:25:00 2.29 
11-May-10 09:26:00 5.14 
11-May-10 09:27:00 2.28 
11-May-10 09:28:00 5.06 
11-May-10 09:29:00 2.31 
11-May-10 09:30:00 5.09 
11-May-10 09:31:00 2.36 
11-May-10 09:32:00 5.11 
11-May-10 09:33:00 2.39 
11-May-10 09:34:00 5.18 
11-May-10 09:35:00 2.40 
11-May-10 09:36:00 5.10 
11-May-10 09:37:00 2.43 
11-May-10 09:38:00 4.94 
11-May-10 09:39:00 2.41 
11-May-10 09:40:00 5.04 
11-May-10 09:41:00 2.49 
11-May-10 09:42:00 4.96 
11-May-10 09:43:00 2.53 
11-May-10 09:44:00 4.99 
11-May-10 09:45:00 2.71 
11-May-10 09:46:00 4.75 

CHS. Inc_ Test Rennrt Mav 	R, 10-12. 7010 



• 11-May-10 09:47:00 
11-May-10 09:48:00 
11-May-10 09:49:00 
11-May-10 09:50:00 
11-May-10 09:51:00 
11-May-10 09:52:00 
11-May-10 09:53:00 
11-May-10 09:54:00 
11-May-10 09:55:00 
11-May-10 09:56:00 
11-May-10 09:57:00 
11-May-10 09:58:00 
11-May-10 09:59:00 
11-May-10 10:00:00 
11-May-10 10:01:00 
11-May-10 10:02:00 
11-May-10 10:03:00 
11-May-10 10:04:00 
11-May-10 10:05:00 
11-May-10 10:06:00 
11-May-10 10:07:00 
11-May-10 10:08:00 
11-May-10 10:09:00 
11-May-10 10:10:00 
11-May-10 10:11:00 
11-May-10 10:12:00 
11-May-10 10:13:00 
11-May-10 10:14:00 
11-May-10 10:15:00 
11-May-10 10:16:00 
11-May-10 10:17:00 
11-May-10 10:18:00 
11-May-10 10:19:00 
11-May-10 10:20:00 
11-May-10 10:21:00 
11-May-10 10:22:00 
11-May-10 10:23:00 
11-May-10 10:24:00 
11-May-10 10:25:00 
11-May-10 10:26:00 
11-May-10 10:27:00 
11-May-10 10:28:00 
11-May-10 10:29:00 
11-May-10 10:30:00 
11-May-10 10:31:00 
11-May-10 10:32:00 
11-May-10 10:33:00 
11-May-10 10:34:00 
11-May-10 10:35:00 
11-May-10 10:36:00 
11-May-10 10:37:00 
11-May-10 10:38:00 

2.71 
4.67 
2.90 
4.59 
3.10 
4.47 
3.25 
4.37 
2.86 
4.31 
2.91 
4.25 
2.94 
4.21 
2.91 
4.12 
3.10 
4.02 
3.52 
3.92 
3.75 
3.74 
3.70 
3.74 
3.88 
3.68 
3.53 
3.66 
3.71 
3.50 
3.84 
3.34 
4.33 
3.14 
4.40 
2.92 
4.42 
2.90 
4.35 
2.84 
4.45 
2.64 
4.82 
2.53 
4.71 
2.44 
4.56 
2.26 
4.22 
2.37 
2.27 
3.96 
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• 

• 

11-May-10 10:39:00 
11-May-10 10:40:00 
11-May-10 10:41:00 
11-May-10 10:42:00 
11-May-10 10:43:00 
11-May-10 10:44:00 
11-May-10 10:45:00 
11-May-10 10:46:00 
11-May-10 10:47:00 
11-May-10 10:48:00 
11-May-10 10:49:00 
11-May-10 10:50:00 
11-May-10 10:51:00 
11-May-10 10:52:00 
11-May-10 10:53:00 
11-May-10 10:54:00 
11-May-10 10:55:00 
11-May-10 10:56:00 
11-May-10 10:57:00 
11-May-10 10:58:00 
11-May-10 10:59:00 
11-May-10 11:00:00 
11-May-10 11:01:00 
11-May-10 11:02:00 
11-May-10 11:03:00 
11-May-10 11:04:00 
11-May-10 11:05:00 
11-May-10 11:06:00 
11-May-10 11:07:00 
11-May-10 11:08:00 
11-May-10 11:09:00 
11-May-10 11:10:00 
11-May-10 11:11:00 
11-May-10 11:12:00 
11-May-10 11:13:00 
11-May-10 11:14:00 
11-May-10 11:15:00 
11-May-10 11:16:00 
11-May-10 11:17:00 
11-May-10 11:18:00 
11-May-10 11:19:00 
11-May-10 11:20:00 
11-May-10 11:21:00 
11-May-10 11:22:00 
11-May-10 11:23:00 
11-May-10 11:24:00 
11-May-10 11:25:00 
11-May-10 11:26:00 
11-May-10 11:27:00 
11-May-10 11:28:00 
11-May-10 11:29:00 
11-May-10 11:30:00 

2.24 
2.41 
4.00 
2.22 
2.22 
2.54 
3.68 
2.22 
2.91 
3.53 
2.22 
3.00 
3.25 
2.25 
3.04 
3.12 
2.25 
3.82 
2.51 
2.20 
3.90 
2.55 
2.21 
4.03 
2.49 
2.40 
4.16 
2.21 
3.51 
3.08 
2.39 
4.34 
2.50 
4.76 
2.50 
4.84 
2.49 
4.83 
2.47 
4.90 
2.39 
4.91 
2.43 
5.09 
2.42 
5.08 
2.41 
5.08 
2.42 
5.09 
2.43 
5.12 
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C 
11-May-10 11:31:00 
11-May-10 11:32:00 
11-May-10 11:33:00 
11-May-10 11:34:00 
11-May-10 11:35:00 
11-May-10 11:36:00 
11-May-10 11:37:00 
11-May-10 11:38:00 
11-May-10 11:39:00 
11-May-10 11:40:00 
11-May-10 11:41:00 
11-May-10 11:42:00 
11-May-10 11:43:00 
11-May-10 11:44:00 
11-May-10 11:45:00 
11-May-10 11:46:00 
11-May-10 11:47:00 
11-May-10 11:48:00 
11-May-10 11:49:00 
11-May-10 11:50:00 
11-May-10 11:51:00 
11-May-10 11:52:00 
11-May-10 11:53:00 
11-May-10 11:54:00 
11-May-10 11:55:00 
11-May-10 11:56:00 
11-May-10 11:57:00 
11-May-10 11:58:00 
11-May-10 11:59:00 
11-May-10 12:00:00 
11-May-10 12:01:00 
11-May-10 12:02:00 
11-May-10 12:03:00 
11-May-10 12:04:00 
11-May-10 12:05:00 
11-May-10 12:06:00 
11-May-10 12:07:00 
11-May-10 12:08:00 
11-May-10 12:09:00 
11-May-10 12:10:00 
11-May-10 12:11:00 
11-May-10 12:12:00 
11-May-10 12:13:00 
11-May-10 12:14:00 
11-May-10 12:15:00 
11-May-10 12:16:00 
11-May-10 12:17:00 
11-May-10 12:18:00 
11-May-10 12:19:00 
11-May-10 12:20:00 
11-May-10 12:21:00 
11-May-10 12:22:00 

2.39 
5.21 
2.37 
5.18 
2.36 
5.16 
2.31 
5.07 
2.27 
5.02 
2.24 
5.02 
2.26 
5.11 
2.27 
5.24 
2.33 
5.32 
2.38 
5.22 
2.50 
4.94 
2.60 
4.95 
2.63 
4.73 
2.64 
4.22 
2.90 
3.77 
3.28 
3.54 
3.63 
3.02 
4.06 
2.63 
4.53 
2.48 
4.67 
2.23 
4.79 
2.20 
4.63 
2.26 
4.28 
2.75 
3.60 
3.22 
3.02 
3.92 
2.47 
4.42 
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C 

C 

11-May-10 12:23:00 
11-May-10 12:24:00 
11-May-10 12:25:00 
11-May-10 12:26:00 
11-May-10 12:27:00 
11-May-10 12:28:00 
11-May-10 12:29:00 
11-May-10 12:30:00 
11-May-10 12:31:00 
11-May-10 12:32:00 
11-May-10 12:33:00 
11-May-10 12:34:00 
11-May-10 12:35:00 
11-May-10 12:36:00 
11-May-10 12:37:00 
11-May-10 12:38:00 
11-May-10 12:39:00 
11-May-10 12:40:00 
11-May-10 12:41:00 
11-May-10 12:42:00 
11-May-10 12:43:00 
11-May-10 12:44:00 
11-May-10 12:45:00 
11-May-10 12:46:00 
11-May-10 12:47:00 
11-May-10 12:48:00 
11-May-10 12:49:00 
11-May-10 12:50:00 
11-May-10 12:51:00 
11-May-10 12:52:00 
11-May-10 12:53:00 
11-May-10 12:54:00 
11-May-10 12:55:00 
11-May-10 12:56:00 
11-May-10 12:57:00 
11-May-10 12:58:00 
11-May-10 12:59:00 
11-May-10 13:00:00 
11-May-10 13:01:00 
11-May-10 13:02:00 
11-May-10 13:03:00 
11-May-10 13:04:00 
11-May-10 13:05:00 
11-May-10 13:06:00 
11-May-10 13:07:00 
11-May-10 13:08:00 
11-May-10 13:09:00 
11-May-10 13:10:00 
11-May-10 13:11:00 
11-May-10 13:12:00 
11-May-10 13:13:00 
11-May-10 13:14:00 

2.25 
4.68 
2.22 
4.80 
2.29 
4.59 
2.38 
4.77 
2.61 
4.58 
2.71 
4.42 
2.89 
4.25 
3.04 
4.30 
3.14 
3.89 
3.32 
3.72 
3.43 
3.13 
4.00 
2.97 
4.10 
2.41 
4.46 
2.31 
4.81 
2.23 
4.84 
2.24 
4.97 
2.26 
5.07 
2.28 
5.09 
2.31 
4.90 
2.30 
4.83 
2.36 
4.68 
2.59 
4.45 
2.78 
4.27 
3.08 
4.18 
3.20 
3.92 
3.41 
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• 11-May-10 13:15:00 3.71 
11-May-10 13:16:00 3.58 
11-May-10 13:17:00 3.62 
11-May-10 13:18:00 3.88 
11-May-10 13:19:00 3.39 
11-May-10 13:20:00 4.28 
11-May-10 13:21:00 3.14 
11-May-10 13:22:00 4.42 
11-May-10 13:23:00 3.01 
11-May-10 13:24:00 4.49 
11-May-10 13:25:00 2.71 
11-May-10 13:26:00 4.42 
11-May-10 13:27:00 2.23 
11-May-10 13:28:00 4.54 
11-May-10 13:29:00 2.24 
11-May-10 13:30:00 4.04 
11-May-10 13:31:00 2.71 
11-May-10 13:32:00 3.05 
11-May-10 13:33:00 3.73 
11-May-10 13:34:00 2.54 
11-May-10 13:35:00 4.42 
11-May-10 13:36:00 2.34 
11-May-10 13:37:00 4.87 
11-May-10 13:38:00 2.22 
11-May-10 13:39:00 4.82 
11-May-10 13:40:00 2.34 
11-May-10 13:41:00 4.64 
11-May-10 13:42:00 2.61 
11-May-10 13:43:00 4.25 
11-May-10 13:44:00 2.98 
11-May-10 13:45:00 3.67 
11-May-10 13:46:00 3.45 
11-May-10 13:47:00 3.04 
11-May-10 13:48:00 3.96 
11-May-10 13:49:00 2.53 
11-May-10 13:50:00 4.41 
11-May-10 13:51:00 2.24 
11-May-10 13:52:00 4.58 
11-May-10 13:53:00 2.25 
11-May-10 13:54:00 4.44 
11-May-10 13:55:00 2.48 
11-May-10 13:56:00 3.51 
11-May-10 13:57:00 3.22 
11-May-10 13:58:00 2.55 

Average: 	 3.52 
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Zone C FCCU CEM RATAs 

C SO2 	 02 	 NOx 	 CO 	 Stack 	 SO2 	02 	NOx 	CO 	Stack 
NOTE: CEM 	F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	 Flow 	 F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	Flow 

Times have not 	Uncorr 	 Uncorr 	Uncorr 	 Uncorr 	 Uncorr Uncorr 

been changed to 	ppm 	mole % 	ppm 	ppm 	 1 min 	 ppm 	mole % 	ppm 	ppm 	1 min 
DST 	1min 	1min 	1min 	1min 	 SCFH 

Avg 	 Avg 	 Avg 	 Avg 	 Avg 

5/3/2010 8:05 	7.63 2.43 35.89 32.95 1,708,547 
5/3/2010 8:06 	7.44 2.35 35.52 31.25 1,708,547 
5/3/2010 8:07 	7.87 2.22 34.54 35.38 1,708,547 
5/3/2010 8:08 	8.24 2.11 33.91 39.12 1,714,191 
5/3/2010 8:09 	8.38 2.05 33.88 40.10 1,777,047 
5/3/2010 8:10 	8.17 2.01 33.89 40.02 1,795,044 RUN 1 
5/3/2010 8:11 	8.01 2.02 34.10 35.32 1,965,249 
5/3/2010 8:12 	8.19 2.12 34.78 38.77 1,983,230 
5/3/2010 8:13 	7.92 2.18 35.38 36.69 1,964,430 
5/3/2010 8:14 	7.65 2.35 36.43 32.55 1,926,477 
5/3/2010 8:15 	7.97 2.26 36.04 34.19 1,926,730 
5/3/2010 8:16 	7.97 2.09 35.15 33.81 1,937,972 
5/3/2010 8:17 	7.77 2.17 35.19 32.07 1,943,714 
5/3/2010 8:18 	7.55 2.28 35.47 30.89 1,947,415 
5/3/2010 8:19 	7.32 2.21 34.98 34.88 1,965,543 
5/3/2010 8:20 	7.58 2.20 35.00 33.50 1,951,481 
5/3/2010 8:21 	7.42 2.27 35.70 34.45 1,976,958 
5/3/2010 8:22 	7.68 2.46 37.89 31.45 1,969,607 
5/3/2010 8:23 	7.74 2.43 37.93 30.31 1,916,105 
5/3/2010 8:24 	8.07 2.28 36.54 29.53 1,918,952 
5/3/2010 8:25 	8.34 2.14 36.08 30.55 1,933,985 
5/3/2010 8:26 	8.58 2.00 34.88 34.07 1,964,667 
5/3/2010 8:27 	8.54 1.99 34.51 35.66 1,965,197 
5/3/2010 8:28 	8.08 2.06 35.10 35.23 1,971,770 
5/3/2010 8:29 	8.16 2.09 35.35 34.36 1,877,022 
5/3/2010 8:30 	8.28 2.08 35.06 35.94 1,816,676 

5/3/2010 8:31 	8.19 2.06 35.11 35.99 1,825,288 Averages 7.96 2.17 35.48 34.10 1,929,251 
5/3/2010 8:32 	7.60 2.13 35.50 33.45 1,833,315 
5/3/2010 8:33 	7.04 2.30 36.19 32.59 1,813,511 
5/3/2010 8:34 	7.15 2.35 36.00 34.91 1,777,957 
5/3/2010 8:35 	7.23 2.41 35.72 34.63 1,802,171 
5/3/2010 8:36 	7.20 2.38 35.69 34.53 1,797,792 
5/3/2010 8:37 	7.11 2.46 35.48 32.66 1,798,806 
5/3/2010 8:38 	7.33 2.36 35.02 32.51 1,795,108 
5/3/2010 8:39 	7.37 2.26 34.68 34.37 1,803,738 
5/3/2010 8:40 	7.66 2.16 34.23 39.92 1,809,543 
5/3/2010 8:41 	7.65 2.24 34.65 36.78 1,844,485 RUN 2 
5/3/2010 8:42 	7.77 2.31 36.26 36.68 1,833,885 
5/3/2010 8:43 	7.43 2.41 36.07 35.16 1,815,469 
5/3/2010 8:44 	7.69 2.23 35.12 34.60 1,792,298 
5/3/2010 8:45 	7.78 2.22 34.92 29.99 1,791,626 
5/3/2010 8:46 	8.18 2.25 35.58 31.91 1,803,980 
5/3/2010 8:47 	8.41 2.03 34.23 36.06 1,805,572 
5/3/2010 8:48 	8.37 2.04 34.07 34.38 1,814,856 
5/3/2010 8:49 	8.13 2.01 34.26 34.70 1,820,138 
5/3/2010 8:50 	8.31 2.00 34.27 38.42 1,825,722 
5/3/2010 8:51 	8.34 1.98 34.19 40.61 1,827,375 
5/3/2010 8:52 	8.27 1.97 34.35 42.06 1,836,620 
5/3/2010 8:53 	8.28 2.05 34.85 37.33 1,839,182 
5/3/2010 8:54 	8.04 2.08 35.17 36.54 1,827,238 
5/3/2010 8:55 	7.59 2.15 35.52 35.64 1,840,979 
5/3/2010 8:56 	7.55 2.19 35.43 37.20 1,829,532 
5/3/2010 8:57 	7.42 2.28 35.64 34.09 1,826,661 
5/3/2010 8:58 	7.49 2.32 35.57 33.89 1,811,535 
5/3/2010 8:59 	7.42 2.36 35.49 32.85 1,789,736 
5/3/2010 9:00 	6.98 2.41 35.64 32.84 1,818,014 
5/3/2010 9:01 	7.40 2.38 35.51 32.02 1,850,455 

5/3/2010 9:02 	7.34 2.46 36.47 32.22 1,834,366 Averages 7.81 2.20 35.15 35.27 1,821,80E 
5/3/2010 9:03 	6.17 4.97 33.13 30.42 1,783,453 
5/3/2010 9:04 	7.39 2.38 35.35 37.46 1,786,835 
5/3/2010 9:05 	7.87 2.22 34.35 35.25 1,792,465 
5/3/2010 9:06 	7.56 2.20 34.53 32.73 1,812,064 
5/3/2010 9:07 	7.67 2.26 35.00 32.09 1,814,861 
5/3/2010 9:08 	7.42 2.25 34.94 33.80 1,800,947 
5/3/2010 9:09 	7.24 2.30 35.26 34.11 1,803,774 
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5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 

5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 

op
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 

5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 

ID
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 
5/3/2010 

15/3/2010 

Zone C FCCU CEM RATAs 

C. 
NOx 

F.C.C. 
Uncorr 
ppm 
1min 
Avg 

SO2 
NOTE CEM 	F.C.C. 

Times have not 	Uncorr 
been changed to 	ppm 

DST 	1min 
Avg 

02 
F.C.C. 

mole % 
1min 
Avg 

CO 	 Stack 
F.C.C. 	 Flow 
Uncorr 
ppm 	1 min 
1min 
	

SCFH 
Avg 
	

Avg 

SO2 	02 	NOx 	CO 	Stack 
F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	Flow 
Uncorr 	 Uncorr Uncorr 
ppm 	mole % 	ppm 	ppm 	1 min 

9:10 7.51 2.38 36.28 27.00 1,799,284 
9:11 7.72 2.30 36.78 26.01 1,773,674 
9:12 7.91 2.32 36.88 24.87 1,794,119 RUN 3 
9:13 7.96 2.32 36.92 24.31 1,781,666 
9:14 8.10 2.29 37.04 24.37 1,794,520 
9:15 8.63 2.08 36.26 29.08 1,811,018 
9:16 9.12 1.81 34.05 43.20 1,819,022 
9:17 9.26 1.83 33.82 40.63 1,837,148 
9:18 9.01 1.85 34.55 33.41 1,841,839 
9:19 8.66 2.00 35.58 36.00 1,836,927 
9:20 8.20 2.12 36.18 34.13 1,693,058 
9:21 8.57 2.00 33.80 36.38 1,765,064 
9:22 9.78 2.03 34.17 29.69 1,907,913 
9:23 7.60 2.66 38.34 43.61 1,806,413 
9:24 9.75 1.90 33.65 63.78 1,818,862 
9:25 8.56 2.39 35.39 40.80 1,795,101 
9:26 8.60 2.29 35.42 38.07 1,812,507 
9:27 9.83 1.93 33.93 38.68 1,852,170 
9:28 10.14 1.97 34.22 36.89 1,842,577 
9:29 10.41 1.79 33.71 46.33 1,857,197 
9:30 10.13 1.70 33.02 46.30 1,869,922 
9:31 9.79 1.80 34.03 43.32 1,886,765 
9:32 8.98 1.99 35.12 41.91 1.879, 237 
9:33 8.26 2.07 35.78 39.21 1,852,791 Averages 8.97 2.05 35.09 37.95 1,825,265 
9:34 7.86 2.25 36.47 38.92 1,824,200 
9:35 7.18 2.55 37.22 36.70 1,826,430 
9:36 6.92 2.60 36.95 34.54 1,815,414 
9:37 7.54 2.40 35.32 39.63 1,816,375 
9:38 7.42 2.43 35.69 29.53 1,818,876 
9:39 7.27 2.45 36.72 28.16 1,814,804 
9:40 7.04 2.38 36.38 28.98 1,813,536 
9:41 7.33 2.35 36.11 33.81 1,840,445 
9:42 7.27 2.46 36.95 33.11 1,829,815 
9:43 7.33 2.41 35.94 34.33 1,805,683 RUN 4 
9:44 7.62 2.35 36.35 29.69 1,803,699 
9:45 7.70 2.37 36.86 27.39 1,797,490 
9:46 7.66 2.43 37.37 26.53 1,797,927 
9:47 7.52 2.42 37.64 24.92 1,784,222 
9:48 7.86 2.41 37.47 24.60 1,786,317 
9:49 8.42 2.05 34.97 35.71 1,811,521 
9:50 8.61 1.94 34.00 33.34 1,830,046 
9:51 8.70 1.93 34.20 34.71 1,823,732 
9:52 8.67 1.98 34.69 34.89 1,825,535 
9:53 8.47 1.97 35.53 32.14 1,836,504 
9:54 8.08 2.23 37.08 28.81 1,845,114 
9:55 7.78 2.31 38.71 27.08 1,827,058 
9:56 7.74 2.27 38.36 35.81 1,831,478 
9:57 7.81 2.33 36.70 39.73 1,805,415 
9:58 7.49 2.44 36.86 34.87 1,778,282 
9:59 7.12 2.56 37.55 27.91 1,773,635 
10:00 7.08 2.64 38.39 25.93 1,751,349 
10:01 6.84 2.64 38.67 25.76 1,777,771 
10:02 7.11 2.70 40.15 26.14 1,776,345 
10:03 6.96 4.77 32.55 32.73 1,754,089 
10:04 8.59 2.02 33.46 37.78 1,751,631 Averages 7.78 2.42 36.52 30.95 1,798,857 
10:05 8.73 1.89 33.26 33.25 1,761,387 
10:06 9.08 1.93 33.76 28.23 1,751,018 
10:07 9.64 1 94 35.01 25.86 1,769,641 
10:08 9.90 1.95 34.94 25.83 1,752,746 
10:09 9.99 1 94 34.86 25.62 1,748,773 
10:10 10.35 1.83 34.77 28.53 1,764,644 
10:11 10.51 1.69 33.38 37.21 1,756,787 
10:12 10.31 1.61 32.34 36.08 1,771,132 
10:13 10.00 1.62 32.43 35.26 1,807,919 
10:14 9.99 1 60 32.99 34.26 1,824,462 	I RUN 5 
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Zone C FCCU CEM RATAs 

SO2 	02 	NOx 	CO 	Stack 

F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	Flow 

Uncorr 	 Uncorr Uncorr 

ppm 	mole % 	ppm 	ppm 	1 min 

SO2 	 02 	 NOx 	 CO 	 Stack 

NOTE: CEM 	F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	Flow 

Times have not 	Uncorr 	 Uncorr 	Uncorr 

been changed to 	ppm 	mole % 	ppm 	ppm 	 1 min 

DST 	1min 	1min 	1min 	/min 	 SCFH 

Avg 	 Avg 	 Avg 	 Avg 	 Avg 

9.88 
9.57 
9.24 
8.82 
8.01 
7.59 
7.35 
7.28 
7.10 
7.85 
8.39 
8.38 
8.13 
8.22 
8.10 
7.96 
8.01 
7.79 
8.01 
8.15 
7.93 
7.80 
7.61 
7.48 
7.35 
7.40 
7.77 
7.71 
7.71 
7.90 

5/3/2010 10:15 
5/3/2010 10:16 
5/3/2010 10:17 
5/3/2010 10:18 
5/3/2010 10:19 
5/3/2010 10:20 
5/3/2010 10:21 
5/3/2010 10:22 
5/3/2010 10:23 
5/3/2010 10:24 
5/3/2010 10:25 
5/3/2010 10:26 
5/3/2010 10:27 
5/3/2010 10:28 
5/3/2010 10:29 
5/3/2010 10:30 
5/3/2010 10:31 
5/3/2010 10:32 
5/3/2010 10:33 
5/3/2010 10:34 
5/3/2010 10:35 
5/3/2010 10:36 
5/3/2010 10:37 
5/3/2010 10:38 
5/3/2010 10:39 
5/3/2010 10:40 

C5/3/2010 10:41 
3/3/201010:42 

‘, 	5/3/2010 10:43 
5/3/2010 10:44 
5/3/2010 10:45 
5/3/2010 10:46 
5/3/2010 10:47 
5/3/2010 10:48 
5/3/2010 10:49 
5/3/2010 10:50 
5/3/2010 10:51 
5/3/2010 10:52 
5/3/2010 10:53 
5/3/2010 10:54 
5/3/2010 10:55 
5/3/2010 10:56 
5/3/2010 10:57 
5/3/2010 10:58 
5/3/2010 10:59 
5/3/2010 11:00 
5/3/2010 11:01 
5/3/2010 11:02 
5/3/2010 11:03 
5/3/2010 11:04 
5/3/2010 11:05 
5/3/2010 11:06 
5/3/2010 11:07 
5/3/2010 11:08 
5/3/2010 11:09 
5/3/2010 11:10 
5/3/2010 11:11 
5/3/2010 11:12 
5/3/2010 11:13 

1111  5/3/2010 11:14 
5/3/2010 11:15 
5/3/2010 11:16 
5/3/2010 11:17 
5/3/2010 11:18 
5/3/2010 11:19 

1,832,756 
1,828,758 
1,832,958 
1,830,797 
1,808,512 
1,806,684 
1,785,737 
1,780,878 
1,785,686 
1,770,412 
1,782,428 
1,808,608 
1,804,813 
1,804,712 
1,816,771 
1,813,646 
1,808,991 
1,801,608 
1,806,217 
1,795,718 
1,794,483 
1,804,963 
1,804,363 
1,800,889 
1,784,652 
1,763,999 
1,805,590 
1,807,679 
1,790,786 
1.788.849 
1,804,186 
1,796,237 
1,806,260 
1,818,520 
1,805,585 
1,801,465 
1,799,414 
1,787,758 
1,798,124 
1,804,210 
1,795,800 
1,805,490 
1,815,420 
1,812,725 
1,801,246 
1,807,106 
1,850,607 
1,835,765 
1,820,605 
1,815,179 
1,809,765 
1,803,669 
1,799,047 
1,778,441 
1,803,681 
1,802,151 
1,816,551 
1,812,944 
1,823,205 
1,805,349 
1,802,782 
1,802,179 
1,786,196 
1,786,642 
1,768,247 

	

1.70 
	

33.75 
	

37.35 

	

1.70 
	

34.09 
	

36.32 

	

1.82 
	

34.83 
	

35.38 

	

1.96 
	

35.50 
	

38.09 

	

2.26 
	

37.03 
	

30.56 

	

2.48 
	

38.57 
	

27.22 

	

2.50 
	

39.12 
	

27.43 

	

2.45 
	

37.83 
	

33.70 

	

2.46 
	

36.54 
	

30.86 

	

2.28 
	

35.27 
	

34.29 

	

2.12 
	

34.29 
	

35.44 

	

2.06 
	

33.99 
	

34.07 

	

2.03 
	

34.23 
	

34.27 

	

2.03 
	

34.32 
	

37.08 

	

2.06 
	

34.60 
	

36.84 

	

2.05 
	

34.83 
	

34.79 

	

2.09 
	

34.72 
	

33.69 

	

2.26 
	

36.17 
	

28.55 

	

2.26 
	

36.88 
	

28.00 

	

2.15 
	

35.88 
	

34.75 

	

2.13 
	

34.99 
	

38.20 

	

2.18 
	

34.92 
	

36.41 

	

2.22 
	

35.13 
	

32.76 

	

2.27 
	

35.39 
	

35.08 

	

2.43 
	

36.25 
	

29.87 

	

2.43 
	

36.79 
	

29.95 

	

2.21 
	

35.39 
	

30.93 

	

2.28 
	

35.75 
	

33.08 

	

2.28 
	

35.41 
	

35.16 

	

2.08 
	

34.22 
	

39.00 

	

8.35 
	

1.96 
	

33.63 
	

42.65 

	

7.98 
	

1.99 
	

33.77 
	

35.77 

	

7.89 
	

2.17 
	

34.53 
	

36.29 

	

7.84 
	

2.17 
	

34.57 
	

32.50 

	

7.65 
	

2.23 
	

34.87 
	

32.83 

	

7.68 
	

2.20 
	

35.21 
	

34.70 

	

7.58 
	

2.22 
	

35.10 
	

33.53 

	

7.58 
	

2.18 
	

34.93 
	

34.43 

	

7.82 
	

2.17 
	

34.48 
	

37.92 

	

7.97 
	

2.14 
	

34.09 
	

36.06 

	

7.68 
	

2.27 
	

34.95 
	

32.24 

	

7.84 
	

2.16 
	

34.09 
	

34.60 

	

8.03 
	

2.23 
	

34.62 
	

33.93 

	

8.04 
	

2.22 
	

35.54 
	

29.62 

	

8.32 
	

2.18 
	

36.17 
	

28.09 

	

8.42 
	

2.17 
	

36.19 
	

30.08 

	

8.42 
	

2.09 
	

35.64 
	

33.47 

	

8.45 
	

2.21 
	

36.62 
	

33.90 

	

7.33 
	

4.64 
	

32.51 
	

40.09 

	

7.97 
	

2.15 
	

36.18 
	

37.02 

	

8.24 
	

2.14 
	

35.92 
	

38.45 

	

7.49 
	

2.45 
	

36.51 
	

32.79 

	

6.98 
	

2.54 
	

37.51 
	

31.96 

	

7.39 
	

2.24 
	

35.14 
	

40.33 

	

7.84 
	

2.17 
	

34.31 
	

35.14 

	

7.93 
	

2.03 
	

33.60 
	

36.02 

	

7.81 
	

2.06 
	

33.53 
	

34.99 

	

7.74 
	

2.08 
	

33.99 
	

32.13 

	

7.50 
	

2.15 
	

34.60 
	

38.66 

	

7.68 
	

2.23 
	

34.84 
	

38.70 

	

7.60 
	

2.21 
	

34.54 
	

36.70 

	

7.60 
	

2.33 
	

35.56 
	

29.21 

	

7.63 
	

2.31 
	

36.67 
	

27.16 

	

7.89 
	

2.32 
	

36.57 
	

26.65 

	

8.20 
	

2.29 
	

36.80 
	

25.87 

Averages 8.26 2.11 35.47 33.69 1,805,711 

RUN 6 

Averages 7.93 	2.29 35.01 34.59 1,808,870 

RUN 7 
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tone L., 	 Ir.,. 

C, 
NOTE: CEM 	FS.C°.2C. 

Times have not 	Uncorr 

been changed to 	ppm 
1min 
Avg 

5/3/2010 11:20 8.34 2.25 36.61 

5/3/2010 11:21 8.12 2.22 37.65 

5/3/2010 11:22 8.24 2.33 40.00 

5/3/2010 11:23 8.46 2.22 38.15 

5/3/2010 11:24 9.30 1.91 36.48 

5/3/2010 11:25 9.28 1.82 35.33 

5/3/2010 11:26 8.67 1.86 34.98 

5/3/2010 11:27 8.30 2.07 35.70 

5/3/2010 11:28 8.06 2.14 36.08 

5/3/2010 11:29 7.59 2.19 36.01 

5/3/2010 11:30 7.65 2.21 36.01 

5/3/2010 11:31 7.57 2.19 35.77 

5/3/2010 11:32 7.41 2.23 35.64 

5/3/2010 11:33 7.08 2.37 37.21 

5/3/2010 11:34 6.93 2.47 37.35 

5/3/2010 11:35 7.13 2.52 38.11 

5/3/2010 11:36 7.06 2.53 38.46 

7.14 2.46 38.09 5/3/2010 11:37 
5/3/2010 11:38 7.70 2.18 37.25 

5/3/2010 11:39 8.34 2.05 35.62 

5/3/2010 11:40 8.47 1.96 35.03 

5/3/2010 11:41 8.47 1.86 35.47 

5/3/2010 11:42 8.91 1.89 37.06 

5/3/2010 11:43 8.56 2.07 36.58 

5/3/2010 11:44 8.43 2.15 38.15 

5/3/2010 11:45 8.11 2.32 39.53 

7.84 2.38 39.26 5/3/2010 11:46 
5/3/2010 11:47 7.87 2.22 38.17 

5/3/2010 11:48 8.07 2.17 36.74 

5/3/2010 11:49 7.94 2.12 36.38 

5/3/2010 11:50 7.93 2.10 36.11 

5/3/2010 11:51 7.76 2.24 37.21 

5/3/2010 11:52 8.04 2.22 38.15 

5/3/2010 11:53 8.22 2.18 38.17 

5/3/2010 11:54 8.14 2.06 37.14 

5/3/2010 11:55 7.87 2.14 36.61 

5/3/2010 11:56 7.58 2.15 36.56 

5/3/2010 11:57 7.61 2.15 36.58 

5/3/2010 11:58 7.44 2.18 36.65 

5/3/2010 11:59 7.73 2.17 36.62 

5/3/2010 12:00 7.85 2.06 36.34 

5/3/2010 12:01 7.67 2.11 36.53 

5/3/2010 12:02 7.72 2.26 38.31 

5/3/2010 12:03 6.80 4.88 34.78 

5/3/2010 12:04 7.46 2.43 39.29 

5/3/2010 12:05 7.60 2.26 37.98 

5/3/2010 12:06 7.25 2.33 37.02 

5/3/2010 12:07 7,25 2.30 36.66 

7.46 2.21 35.79 5/3/2010 12:08 
5/3/2010 12:09 7.80 2.12 35.44 

5/3/2010 12:10 7.96 2.04 35.32 

5/3/2010 12:11 7.88 2.12 35.60 

5/3/2010 12:12 7.60 2.18 35.92 

5/3/2010 12:13 7.19 2.25 36.54 

5/3/2010 12:14 7.12 2.24 36.11 

5/3/2010 12:15 6.90 2.34 36.41 

5/3/2010 12:16 6.87 2.35 36.35 

12:17 7.23 2.36 36.13 5/3/2010 
5/3/2010 12:18 7.13 2.47 37.66 

5/3/2010 12:19 7.48 2.43 37.34 

5/3/2010 12:20 7.94 2.20 36.35 

5/3/2010 12:21 8.63 2.08 35.98 

5/3/2010 12:22 8.60 1.97 36.08 

5/3/2010 12:23 8.58 2.06 35.81 

5/3/2010 12:24 8.59 1 95 35.49 

	

SO2 
	

02 	NOx 	CO 	Stack 

	

F.C.C. 	F.C.C. 	F.C.C. 	F.C.C. 	Flow 

Uncorr 
	 Uncorr Uncorr 

1 min 
	 ppm 

	mole % 	ppm 	ppm 	1 min 

SCFH 
Avg 

25.77 1,799,187 

24.95 1,834,273 

25.23 1,823,716 

27.32 1,800,761 
32.53 1,783,498 

33.69 1,818,463 

33.22 1,823,215 

36.59 1,823,292 

36.05 1,821,273 

34.93 1,829,828 
35.01 1,806,445 
34.52 1,817,666 

35.16 1,815,152 

33.32 1,793,912 

33.18 1,783,169 

26.61 1,761,559 
25.93 1,764,789 

Averages 7.89 2.24 36.78 30.37 1,800,51 
25.30 1,767,948 

30.10 1,798,161 

37.99 1,807,602 
34.40 1,825,693 

38.54 1,859,246 

39.11 1,850,820 

41.22 1,833,149 

29.76 1,804,558 

27.73 1,800,805 

27.27 1,790,367 

33.33 1,797,919 RUN 8 

34.22 1,803,895 

32.19 1,810,767 

34.24 1,810,781 
29.52 1,807,761 

28.22 1,809,876 
29.84 1,808,005 

35.08 1,807,606 

32.99 1,808,600 
35.16 1,827,305 
35.28 1,830,868 
35.62 1,825,078 

35.34 1,811,704 

36.67 1,820,036 

32.90 1,833,460 

33.46 1,838,473 

28.64 1,784,384 

27.94 1,784,544 

30.74 1,779,482 

29.63 1,787,972 
34.39 1,811,521 

34.73 1,814,313 Averages 7.69 2.32 36.99 32.73 1,809,1 

40.54 
36.64 
37.13 
38.43 
35.49 
35.52 
32.29 
33.07 
30.60 
26.67 
26.47 
27.90 
29.22 
38.31 
38.59 
37.18 

 

1,832,290 
1,820,669 
1,823,640 
1,808,828 
1,802,696 
1,806,429 
1,790,322 
1,791,121 
1,783,736 
1,772,139 
1,779,337 
1,794,536 
1,823,925 
1,845,559 
1,826,406 
1,829,298 

   

    

   

RUN 9 

      

DST 

02 	 NOx 	 CO 	 Stack 

F.C.C. 	F.C.C. 	F.C.C. 	 Flow 

Uncorr 	Uncorr 

mole % 	ppm 	ppm 

1min 	1min 	1min 

Avg 	 Avg 	 Avg 
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Zone C FCCU CEM RATAs 

NOTE: CEM 
Times have not 

been changed to 
DST 

SO2 
F.C.C. 
Uncorr 
ppm 
1min 
Avg 

02 
F.C.C. 

mole % 
1min 
Avg 

NOx 
F.C.C. 
Uncorr 
ppm 
1mIn 
Avg 

CO 
F.C.C. 
Uncorr 
ppm 
1min 
Avg 

Stack 
Flow 

1 min 
SCFH 
Avg 

SO2 
F.C.C. 
Uncorr 
ppm 

02 
F.C.C. 

mole % 

NOx 
F.C.C. 
Uncorr 
ppm 

CO 
F.C.C. 
Uncorr 
ppm 

Stack 
Flow 

1 min 

5/3/2010 12:25 8.46 2.01 35.75 37.64 1,809,600 
5/3/2010 12:26 7.76 2.16 36.51 35.86 1,807,868 
5/3/2010 12:27 7.53 2.27 36.43 34.05 1,798,058 
5/3/2010 12:28 7.20 2.35 36.26 31.70 1,807,697 
5/3/2010 12:29 7.29 2.31 35.96 32.95 1,785,401 
5/3/2010 12:30 7.30 2.19 35.52 32.27 1,800,024 
5/3/2010 12:31 7.33 2.19 35.41 34.16 1,800,020 
5/3/2010 12:32 7.34 2.18 35.49 35.92 1,811,589 
5/3/2010 12:33 7.28 2.24 35.56 34.61 1,806,826 
5/3/2010 12:34 7.35 2.25 35.60 38.34 1,801,859 
5/3/2010 12:35 7.66 2.20 35.41 33.46 1,856,869 
5/3/2010 12:36 7.47 2.21 35.39 33.31 1,930,447 
5/3/2010 12:37 7.51 2.18 35.15 33.63 1,933,193 
5/3/2010 12:38 7.64 2.16 34.80 36.60 1,926,629 
5/3/2010 12:39 7.69 2.14 34.88 33.01 1,930,124 Averages 7.72 2.19 35.86 33.72 1,830,791 
5/3/2010 12:40 7.41 2.15 35.13 32.16 1,940,901 
5/3/2010 12:41 7.54 2.28 36.23 33.32 1,963,027 
5/3/2010 12:42 7.34 2.34 36.99 35.23 1,954,753 
5/3/2010 12:43 7.45 2.33 36.51 36.68 1,912,892 
5/3/2010 12:44 7.81 2.30 35.50 32.92 1,797,009 
5/3/2010 12:45 7.89 2.27 35.99 26.63 1,762,644 
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QA 

C 



 

34.22 
34.26 
33.80 
34.02 
34.11 
34.31 
34.24 
34.27 
34.08 

 

77.75 
76.96 
78.51 
78.97 
79.48 
77.97 
78.77 
77.89 
78.73 

 

5.91 
5.88 
5.84 
5.9 

5.82 
5.79 
5.85 
5.84  
5.81 

 

   

RUN 3 

	

33.90 	 77.11 	 5.89 	RUN 2 

	

34.06 	 78.34 	 5.88 

	

34.47 	 78.18 	 5.89 

	

34.04 	 78.19 	 5.84 

	

34.15 	 77.97 	 5.92 

	

34.19 	 76.23 	 5.95 

	

33.96 	 76.86 	 5.91 

	

34.05 	 74.62 	 5.89 

	

34.19 	 76.66 	 5.92 

	

34.52 	 76.89 	 5.9 

	

34.15 	 76.66 	 5.95 

	

34.24 	 77.6 	 5.9 

	

34.19 	 77.77 	 5.86 

	

34.30 	 76.69 	 5.91 

	

34.11 	 78.27 	 5.89 

	

34.55 	 77.03 	 5.87 

	

34.37 	 77.4 	 5.92 

	

34.18 	 77.12 	 5.89 

	

34.12 	 77.9 	 5.87 

	

34.20 	 76.93 	 5.89 

	

34.27 	 77.84 	 5.91 

	

34.47 	 77.25 	 5.89 	Averages: 	34.21 	77.25 	5.90 

5/4/2010 8:30 
5/4/2010 8:31 
5/4/2010 8:32 
5/4/2010 8:33 
5/4/2010 8:34 
5/4/2010 8:35 
5/4/2010 8:36 
5/4/2010 8:37 
5/4/2010 8:38 
5/4/2010 8.39 
5/4/2010 8:40 
5/4/2010 8:41 
5/4/2010 8:42 
5/4/2010 8:43 
5/4/2010 8.44 
5/4/2010 8:45 
5/4/2010 8:46 
5/4/2010 8:47 
5/4/2010 8:48 
5/4/2010 8:49 
5/4/2010 8:50 
5/4/2010 8:51 
5/4/2010 8 52 
5/4/2010 8:53 
5/4/2010 8:54 
5/4/2010 8:55 
5/4/2010 8:56 
5/4/2010 8:57 
5/4/2010 8:58 
5/4/2010 8:59 
5/4/2010 9:00 

Zone C Boiler 10 GEM RATAs 

Boiler 10 CEM Data 
NOTE: CEM Times have not been changed to DST 

1 - Boiler 10 NOx 2 - Boiler 10 CO 
Date / Time 	ppm -1 Minute 	ppm -1 Minute 

Average 
	

Average 
5/4/2010 7:55 
	

33.50 
	

72.03 
5/4/2010 7:56 
	

33.57 
	

70.51 
5/4/2010 7:57 
	

33.35 
	

71.8 
5/4/2010 7:58 
	

33.43 
	

72.9 
5/4/2010 7:59 
	

33.37 
	

71.37 

3 - Boiler 10 02 Yo• 
• 1 Minute 
Average 

6.06 
6.08 
6.09 
6.05 
6.11 

5/4/2010 8:00 	 33.37 
5/4/2010 8:01 	 33.68 
5/4/2010 8:02 	 33.65 
5/4/2010 8:03 	 33.82 
5/4/2010 8:04 	 33.66 
5/4/2010 8:05 	 33.86 
5/4/2010 8:06 	 33.92 
5/4/2010 8:07 	 33.49 
5/4/2010 8:08 	 33.41 
5/4/2010 8:09 	 33.80 
5/4/2010 8:10 	 33.70 
5/4/2010 8:11 	 33.60 
5/4/2010 8:12 	 33.70 
5/4/2010 8:13 	 33.74 
5/4/2010 8:14 	 33.72 
5/4/2010 8:15 	 33.91 
5/4/2010 8:16 	 33.84 
5/4/2010 8:17 	 33.97 
5/4/2010 8:18 	 34.34 
5/4/2010 8:19 	 33.97 
5/4/2010 8:20 	 34.11 
5/4/2010 8:21 	 34.14 

	

70.16 	 6.1 

	

71.01 	 6.09 

	

70.63 	 6.12 

	

70.52 	 6.13 

	

72.12 	 6.1 

	

70.48 	 6.05 

	

72.14 	 6.06 

	

73.73 	 6.03 

	

74.15 	 6 

	

72.94 	 6.01 

	

73.54 	 5.99 

	

75.1 	 6.01 

	

75.16 	 5.98 

	

75.12 	 5.98 

	

73.97 	 6.01 

	

75.33 	 5.97 

	

74.63 	 6 

	

75.32 	 5.99 

	

76.23 	 5.94 

	

76.66 	 5.95 

	

76.34 	 5.95 

	

76.13 	 5.94 

RUN 1 

Averages: 	33.79 73.70 	6.02 
5/4/2010 8:22 
	

33.74 
	

76.58 
	

5.87 
5/4/2010 8:23 
	

34.03 
	

76.99 
	

5.91 
5/4/2010 8:24 
	

34.05 
	

78.36 
	

5.89 
5/4/2010 8:25 
	

33.85 
	

76.56 
	

5.91 
5/4/2010 8:26 
	

34.15 
	

76.08 
	

5.96 
5/4/2010 8:27 
	

34.01 
	

75.93 
	

5.95 
5/4/2010 8:28 
	

34.14 
	

75.86 
	

5.97 
5/4/2010 8:29 
	

34.16 
	

76.74 
	

5.91 
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Lone t; tiolier lu ULM KA 1 AS 

5/4/2010 9:01 
5/4/2010 9:02 
5/4/2010 9:03 
5/4/2010 9:04 
5/4/2010 9:05 
5/4/2010 9:06 
5/4/2010 9:07 
5/4/2010 9.08 
5/4/2010 9:09 
5/4/2010 9:10 
5/4/2010 9:11 
5/4/2010 9:12 
5/4/2010 9:13 
5/4/2010 9:14 
5/4/2010 9:15 
5/4/2010 9:16 
5/4/2010 9:17 
5/4/2010 9:18 
5/4/2010 9:19 
5/4/2010 9:20 
5/4/2010 9:21 
5/4/2010 9:22 
5/4/2010 9:23 
5/4/2010 9:24 
5/4/2010 9:25 
5/4/2010 9:26 
5/4/2010 9:27 
5/4/2010 9:28 
5/4/2010 9:29 
5/4/2010 9:30 
5/4/2010 9:31 
5/4/2010 9:32 
5/4/2010 9:33 
5/4/2010 9:34 
5/4/2010 9:35 
5/4/2010 9:36 
5/4/2010 9:37 
5/4/2010 9:38 
5/4/2010 9:39 
5/4/2010 9:40 
5/4/2010 9:41 
5/4/2010 9:42 
5/4/2010 9:43 
5/4/2010 9:44 
5/4/2010 9:45 
5/4/2010 9:46 
5/4/2010 9:47 
5/4/2010 9:48 
5/4/2010 9 49 
5/4/2010 9:50 
5/4/2010 9:51 
5/4/2010 9:52 
5/4/2010 9:53 
5/4/2010 9:54 
5/4/2010 9:55 
5/4/2010 9:56 
5/4/2010 9:57 
5/4/2010 9.58 
5/4/2010 9:59 
5/4/2010 10:00 
5/4/2010 10:01 
5/4/2010 10:02 
5/4/2010 10.03 
5/4/2010 10:04 
5/4/2010 10:05 
5/4/2010 10:06 
5/4/2010 10:07 
5/4/2010 10:08 
5/4/2010 10:09 
5/4/2010 10:10 
5/4/2010 10:11 

34.51 
33.92 
34.35 
34.40 
34.07 
34.20 
33.82 
33.81 
34.14 
34.07 
34.03 
34.32 
34.44 
34.16 
34.20 
34.34 
34.15 
34.08 
34.32 
33.81 
33.95 
34.28 
34.15 
33.97 
34.15 
34.11 
34.26 
34.36 
34.28 

77.74 
76.86 
76.81 
76.99 
76.55 
75.73 
77.8 
78.7 
78.85 
79.67 
79.46 
78.7 

78.71 
77.32 
76.9 

77.78 
77.59 
77.66 
79.91 
78.87 
80.86 
80.86 
80.44 
78.79 
80.21 
80.14 
78.47 
78.61 
76.58 

5.88 
5.81 
5.86 
5.89 
5.89 
5.88 
5.88 
5.84 
5.81 
5.83 
5.78 
5.83 
5.84 
5.85 
5.89 
5.88 
5.85 
5.87 
5.81 
5.79 
5.8 

5.81 
5.75 
5.83 
5.77 
5.8 

5.86 
5.83 
5.85 

Avera es: 	34.14 78.10 	5.84 

	

34.46 	 76.88 	 5.87 	RUN 4 

	

34.20 	 77.95 	 5.87 

	

34.17 	 77.35 	 5.94 

	

34.00 	 74.42 	 5.94 

	

33.95 	 75.65 	 5.92 

	

34.02 	 76.5 	 5.88 

	

34.17 	 76.61 	 5.87 

	

34.24 	 76.78 	 5.93 

	

33.85 	 76.74 	 5.85 

	

33.93 	 77.31 	 5.87 

	

34.72 	 77.27 	 5.86 

	

34.52 	 75.92 	 5.9 

	

34.34 	 77.79 	 5.83 

	

34.22 	 77.08 	 5.8 

	

34.52 	 75.79 	 5.85 

	

34.53 	 78.37 	 5.84 

	

34.16 	 76.95 	 5.86 

	

34.07 	 77.18 	 5.82 

	

34.10 	 77.4 	 5.84 

	

34.28 	 77.47 	 5.83 

	

34.06 	 77.65 	 5.9 

	

34.22 	 77.85 	 5.89 	Averages: 	34.22 	76.95 	5.87 

• 

 

34.14 
34.19 
34.08 
34.02 
34.46 
34.61 
34.64 
34.69 
34.67 
34.32 
34.43 
34.28 
34.30 
34.15 
34.27 
34.13 
34.51 
34.31 
34.68 
34.46 

 

77.07 
76.27 
77.95 
78.26 
79.1 
78.95 
79.86 
79.93 
80.27 
76.94 
76.69 
78.45 
77.86 
77.58 
79.07 
80.3 

81.19 
78.67 
79.81 
79.62 

 

5.91 
5.88 
5.85 
5.78 
5.81 
5.81 
5.81 
5.79 
5.81 
5.84 
5.85 
5.8 

5.81 
5.83 
5.77 
5.76 
5.77 
5.78 
5.81 
5.79 

  

    

RUN 5 
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5/4/2010 10:30 
5/4/2010 10:31 
5/4/2010 10:32 
5/4/2010 10:33 
5/4/2010 10:34 
5/4/2010 10:35 
5/4/2010 10:36 
5/4/2010 10:37 
5/4/2010 10:38 
5/4/2010 10:39 
5/4/2010 10:40 
5/4/2010 10:41 
5/4/2010 10:42 
5/4/2010 10:43 
5/4/2010 10:44 
5/4/2010 10:45 
5/4/2010 10:46 
5/4/2010 10:47 
5/4/2010 10:48 
5/4/2010 10:49 
5/4/2010 10:50 
5/4/2010 10:51 

	

34.21 	 77.54 	 5.84 	RUN 6 

	

34.30 	 76.88 	 5.86 

	

34.24 	 77.64 	 5.85 

	

34.07 	 76.12 	 5.89 

	

34.00 	 78.68 	 5.85 

	

34.75 	 78.61 	 5.83 

	

35.45 	 78.78 	 5.83 

	

34.89 	 79.24 	 5.83 

	

34.32 	 76.83 	 5.84 

	

34.28 	 77.74 	 5.86 

	

34.18 	 77.09 	 5.87 

	

34.24 	 76.32 	 5.89 

	

34.14 	 77.65 	 5.84 

	

34.32 	 76.41 	 5.85 

	

33.91 	 77.23 	 5.84 

	

34.24 	 76.78 	 5.88 

	

34.44 	 78.19 	 5.88 

	

34.14 	 77.17 	 5.82 

	

33.82 	 77.04 	 5.79 

	

34.10 	 78.14 	 5.77 

	

34.24 	 79.03 	 5.75 

	

34.53 	 79.24 	 5.78 	Averages: 	34.31 	77.65 	5.84 

5/4/2010 11:00 
5/4/2010 11:01 
5/4/2010 11:02 
5/4/2010 11.03 
5/4/2010 11 04 
5/4/2010 11 05 
5/4/2010 11:06 
5/4/2010 11:07 
5/4/2010 11:08 
5/4/2010 11:09 
5/4/2010 11:10 
5/4/2010 11:11 
5/4/2010 11:12 
5/4/2010 11.13 
5/4/2010 11:14 
5/4/2010 11:15 
5/4/2010 11:16 
5/4/2010 11:17 
5/4/2010 11:18 
5/4/2010 11:19 
5/4/2010 11:20 
5/4/2010 11- 21 

	

34.49 	 77.76 	 5.82 	RUN 7 

	

34.38 	 76.18 	 5.85 

	

34.65 	 77.45 	 5.85 

	

34.28 	 78.26 	 5.81 

	

34.53 	 78.93 	 5.85 

	

34.44 	 76.18 	 5.88 

	

34.59 	 77.66 	 5.86 

	

34.40 	 76.88 	 5.84 

	

34.46 	 75.32 	 5.94 

	

34.43 	 76.61 	 5.88 

	

34.25 	 76.32 	 5.91 

	

34.18 	 75.7 	 5.93 

	

34.22 	 76.82 	 5.9 

	

34.42 	 77.43 	 5.84 

	

34.40 	 78.41 	 5.84 

	

34.60 	 77.56 	 5.87 

	

34.33 	 74.85 	 5.86 

	

34.43 	 76.24 	 5.91 

	

34.23 	 76.02 	 5.9 

	

34.24 	 75.07 	 5.88 

	

34.40 	 76.27 	 5.88 

	

34.53 	 77.71 	 5.83 	Averages: 	34.40 	76.80 	5.87 

Zone C Boiler 10 C;EN1 KA I As 

5/4/2010 10:12 	 34.31 	 79.78 	 5.77 
5/4/2010 10:13 	 34.57 	 79.06 	 5.79 
5/4/2010 10:14 	 34.65 	 80.23 	 5.76 
5/4/2010 10:15 	 34.46 	 80.12 	 5.74 
5/4/2010 10:16 	 34.80 	 80.49 	 5.73 
5/4/2010 10:17 	 34.54 	 81.89 	 5.71 
5/4/2010 10:18 	 34.49 	 82.43 	 5.65 
5/4/2010 10:19 	 34.45 	 81.11 	 5.74 
5/4/2010 10:20 	 34.17 	 82.54 	 5.74 
5/4/2010 10:21 	 34.09 	 81.5 	 5.69 	Averages: 	34.41 	79.80 	5.77 
5/4/2010 10:22 	 34.48 	 78.95 	 5.81 
5/4/2010 10:23 	 34.56 	 79.97 	 5.82 
5/4/2010 10:24 	 34.45 	 78.36 	 5.83 
5/4/2010 10:25 	 34.59 	 77.54 	 5.86 
5/4/2010 10:26 	 34.41 	 76.24 	 5.84 
5/4/2010 10 27 	 34.46 	 77.88 	 5.86 
5/4/2010 10:28 	 34.56 	 78.52 	 5.85 
5/4/201010:29 	 34.46 	 78.2 	 5.82 

5/4/2010 10:52 	 34.63 	 79.41 	 5.78 
5/4/2010 10:53 	 34.65 	 78.37 	 5.85 
5/4/201010:54 	 34.46 	 77.94 	 5.83 
5/4/2010 10:55 	 34.21 	 75.79 	 5.87 
5/4/2010 10.56 	 34.28 	 77.48 	 5.87 
5/4/2010 10:57 	 34.23 	 78.02 	 5.83 
5/4/201010:58 	 34.07 	 78.42 	 5.81 
5/4/2010 10:59 	 34.36 	 78.29 	 5.79 

5/4/2010 11:22 	 34.19 	 77.93 	 5.82 
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Averages: 	34.38 	77.51 	5.83 
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RUN 9 

Averages: 	34.59 	77.80 	5.81 
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Averages 	 34.54 
	

77.45 	 5.81 
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5/6/2010 8:43 
5/6/2010 8:44 
5/6/2010 8:45 
5/6/2010 8:46 
5/6/2010 8:47 
5/6/2010 8:48 
5/6/2010 8:49 
5/6/2010 8:50 
5/6/2010 8:51 

	

20.04 
	

1.20 
	

2.81 

	

20.07 
	

1.09 
	

2.74 

	

19.86 
	

0.90 
	

2.83 

	

19.85 
	

1.07 
	

2.79 

	

19.66 
	

1.07 
	

2.84 

	

19.97 
	

0.82 
	

2.91 

	

20.26 
	

0.72 
	

2.93 

	

20.30 
	

0.73 
	

2.81 

	

19.98 
	

0.67 
	

2.83 

	

20.11 
	

1.00 
	

2.72 

	

19.97 
	

0.82 
	

2.91 

	

20.10 
	

0.88 
	

2.86 

	

20.04 
	

0.79 
	

2.87 

	

19.98 
	

0.89 
	

2.79 

	

20.33 
	

0.92 
	

2.89 

	

20.34 
	

1.01 
	

2.70 

	

19.87 
	

0.84 
	

2.76 

	

19.70 
	

0.87 
	

2.79 

	

19.96 
	

0.94 
	

2.75 

	

19.98 
	

1.08 
	

2.78 

	

19.79 
	

1.00 
	

2.81 

	

19.93 
	

0.92 
	

2.81 Averages 	20.00 

RUN 2 

0.92 	2.82 
5/6/2010 8:52 
5/6/2010 8:53 
5/6/2010 8:54 
5/6/2010 8:55 
5/6/2010 8:56 
5/6/2010 8:57 
5/6/2010 8:58 
5/6/2010 8:59 
5/6/2010 9:00 
5/6/2010 9:01 
5/6/2010 9:02 
5/6/2010 9:03 
5/6/2010 9:04 

 

19.88 
19.87 
20.00 
19.88 
20.07 
19.97 
20.10 
20.16 
20.30 
20.04 
19.88 
19.86 
19.99 

 

0.96 
0.94 
1.13 
0.94 
1.10 
1.05 
1.10 
1.18 
1.45 
1.12 
1.14 
1 06 
1.09 

 

2.88 
2.83 
2.80 
2.86 
2.77 
2.79 
2.74 
2.73  
2.73 
2.77 
2.72 
2.79 
2.78 

  

     

    

RUN 3 

        

Boiler #11 CEMS Data 

811: NOx 	B11: CO 	B11: 02 % - 
ppm - 1 	ppm - 1 	1 Minute 

Date / Time 	Minute Avg Minute Avg 	Avg 
5/6/2010 7:55 
	

20.53 
	

0.78 
	

2.96 
5/6/2010 7:56 
	

20.32 
	

0.79 
	

2.90 
5/6/2010 7,57 
	

20.31 
	

0.69 
	

2.94 
5/6/2010 7 58 
	

20.30 
	

0.81 
	

2.86 
5/6/2010 7.59 
	

20.14 
	

0.78 
	

2.93 

B11: NOx 	B11: CO 	B11:02%- 
ppm - 1 	ppm - 1 	1 Minute 

Minute Avg Minute Avg 	Avg 

5/6/2010 8:00 
5/6/2010 8:01 
5/6/2010 8:02 
5/6/2010 8:03 
5/6/2010 8:04 
5/6/2010 8:05 
5/6/2010 8:06 
5/6/2010 8:07 
5/6/2010 8:08 
5/6/2010 8:09 
5/6/2010 8:10 
5/6/2010 8:11 
5/6/2010 8:12 
5/6/2010 8:13 
5/6/2010 8:14 
5/6/2010 8:15 
5/6/2010 8:16 
5/6/2010 8:17 
5/6/2010 8:18 
5/6/2010 8:19 
5/6/2010 8:20 
5/6/2010 8:21 

20.07 
20.19 
20.13 
20.07 
19.99 
19.90 
19.93 
19.90 
20.00 
19.87 
19.71 
19.85 
19.71 
19.71 
19.55 
19.80 
19.93 
19.84 
19.82 
19.73 
19.37 
19.52 

0.91 
0.82 
0.77 
0.77 
0.83 
0.78 
0.88 
0.93 
0.84 
1.19 
0.96 
0.83 
1.06 
0.99 
1.05 
1.07 
1.16 
1.10 
1.19 
1.03 
1.04 
1.28 

2.91 
2.95 
2.92 
2.93 
2.92 
2.97 
2.95 
2.84 
2.87 
2.88 
2.85 
2.96 
2.97 
2.95 
2.91 
2.96 
2.94 
2.89 
2.89 
2.89 
2.89 
2.86 

RUN 1 

Averages 	19.85 0.98 	2.91 
5/6/2010 8:22 
	

19.50 
	

1.15 
	

2.86 
5/6/2010 8:23 
	

19.40 
	

1.21 
	

2.87 
5/6/2010 8.24 
	

19.51 
	

1.13 
	

2.87 
5/6/2010 8:25 
	

19.53 
	

1.19 
	

2.88 
5/6/2010 8:26 
	

19.56 
	

1.34 
	

2.89 
5/6/2010 8:27 
	

19.49 
	

1.32 
	

2.82 
5/6/2010 8:28 
	

19.77 
	

1.28 
	

2.82 
5/6/2010 8:29 
	

19.81 
	

1.29 
	

2.78 

CEM RATA Data 	 And, 11 RATA 5-115-1n rIc 

CHS. Inc Test Renort Mav 3-6 R. 10-1? 7010 

5/7/2010 



5/6/2010 9:05 
5/6/2010 9:06 
5/6/2010 9:07 
5/6/2010 9:08 
5/6/2010 9:09 
5/6/2010 9:10 
5/6/2010 9: 11 
5/6/2010 9:12 
5/6/2010 9:13 
5/6/2010 9:14 
5/6/2010 9:15 
5/6/2010 9:16 
5/6/2010 9:17 
5/6/2010 9:18 
5/6/2010 9:19 
5/6/2010 9:20 
5/6/2010 9:21 

	

19.77 	1.11 	2.81 

	

19.89 	1.06 	2.84 

	

19.88 	1.19 	2.78 

	

20.00 	1.12 	2.73 

	

19.90 	1.18 	2.69 

	

19.89 	1.77 	2.65 

	

20.13 	2.48 	2.63 

	

19.89 	1.36 	2.69 

	

19.90 	1.61 	2.71 

	

19.96 	1.32 	2.65 

	

19.83 	1.09 	2.70 

	

19.91 	1.08 	2.69 

	

19.96 	1.15 	2.73 

	

19.86 	1.22 	2.79 

	

19.95 	0.97 	2.84 

	

20.10 	1.04 	2.73 

	

19.87 	0.90 	2.83 	Averages 	19.94 	1.25 	2.74 

5/6/2010 9:30 
5/6/2010 9:31 
5/6/2010 9:32 
5/6/2010 9:33 
5/6/2010 9:34 
5/6/2010 9:35 
5/6/2010 9:36 
5/6/2010 9:37 
5/6/2010 9:38 
5/6/2010 9:39 
5/6/2010 9:40 
5/6/2010 9:41 
5/6/2010 9:42 
5/6/2010 9:43 
5/6/2010 9:44 
5/6/2010 9:45 
5/6/2010 9:46 
5/6/2010 9:47 
5/6/2010 9:48 
5/6/2010 9:49 
5/6/2010 9:50 
5/6/2010 9:51 

	

19.91 	1.15 	2.68 	 RUN 4 

	

19.98 	1.06 	2.65 

	

20.32 	1.31 	2.73 

	

20.19 	1.45 	2.68 

	

20.22 	1.13 	2.74 

	

20.19 	1.45 	2.68 

	

20.21 	1.27 	2.77 

	

19.96 	1.35 	2.73 

	

19.96 	1.13 	2.82 

	

19.87 	1.11 	2.80 

	

19.95 	1.05 	2.74 

	

20.10 	1.65 	2.71 

	

20.38 	1.64 	2.65 

	

20.00 	1.05 	2.77 

	

19.84 	1.00 	2.84 

	

19.88 	1.17 	2.71 

	

19.92 	1.08 	2.73 

	

19.86 	1.12 	2.72 

	

20.09 	1.22 	2.72 

	

20.01 	1.20 	2.61 

	

19.85 	1.07 	2.77 

	

20.15 	1.13 	2.80 	Averages 	20.04 	1.22 	2.73 

Boiler #11 CEMS Data 

Date / Time 

B11: NOx 	811: CO 	B11: 02 % - 
PPm - 1 	ppm - 1 	1 Minute 

Minute Avg Minute Avg 	Avg 

611: NOx 	B11: CO 	B11: 02 %- 
PPm - 1 	PPm -1 	1 Minute 

Minute Avg Minute Avg 	Avg 

5/6/2010 9:22 
	

19.89 
	

0.87 
	

2.86 
5/6/2010 9:23 
	

20.11 
	

0.85 
	

2.86 
5/6/2010 9:24 
	

20.04 
	

0.91 
	

2.75 
5/6/2010 9:25 
	

20.23 
	

1.00 
	

2.65 
5/6/2010 9:26 
	

20.22 
	

0.89 
	

2.76 
5/6/2010 9:27 
	

20.20 
	

0.84 
	

2.77 
5/6/2010 9:28 
	

20.11 
	

1.35 
	

2.68 
5/6/2010 9:29 
	

19.93 
	

1.11 
	

2.69 

5/6/2010 9:52 
5/6/2010 9:53 
5/6/2010 9:54 
5/6/2010 9:55 
5/6/2010 9:56 
5/6/2010 9:57 
5/6/2010 9:58 
5/6/2010 9:59 
5/6/2010 10:00 
5/6/2010 10:01 
5/6/2010 10:02 
5/6/2010 10:03 
5/6/2010 10:04 
5/6/2010 10:05 
5/6/2010 10:06 
5/6/2010 10:07 
5/6/2010 10:08 
5/6/2010 10.09 
5/6/2010 10:10 
5/6/2010 10:11 
5/6/2010 10:12 
5/6/2010 10:13 
5/6/2010 10:14 

20.20 
20.28 
20.26 
19.91 
20.00 
20.21 
20.05 
20.12 
19.95 
20.07 
20.00 
20.22 
20.20 
20.43 
20.50 
20.23 
20.14 
20.30 
20.39 
20.29 
20.51 
20.47 
20.75 

 

1.08 
1.07 
1.21 
1.14 
1.08 
1.12 
1.13 
1.23 
1.31 
1.18 
1.13 
1.17 
1.11 
1.21 
0.99 
1.00 
1.02 
0.83 
0.90 
0.72 
0.80 
0.73 
0.81 

 

2.84 
2.82 
2.76 
2.79 
2.81 
2.76 
2.78 
2.72 
2.82 
2.77 
2.81 
2.74 
2.77 
2.65 
2.73 
2.72 
2.73 
2.75 
2.73 
2.85 
2.77 
2.78 
2.69 

  

   

RUN 5 

         

5/7/2010 
	

CEM RATA Data 	 Boiler 11 RATA 5-06-10.xls 

CHS Inc Tact Ronnrt MAN/ 	10_1? ?nin 	 Inc 



5/6/2010 10:15 
5/6/2010 10:16 
5/6/2010 10:17 
5/6/2010 10:18 
5/6/2010 10:19 
5/6/2010 10:20 
5/6/2010 10:21 

	

20.65 	0.80 	2.81 

	

20.59 	0.74 	2.81 

	

20.59 	0.75 	2.80 

	

20.52 	0.83 	2.83 

	

20.35 	0.85 	2.83 

	

20.47 	0.86 	2.69 

	

20.37 	0.88 	2.67 	Averages 	20.36 	0.94 	2.76 

5/6/2010 10:30 
5/6/2010 10:31 
5/6/2010 10:32 
5/6/2010 10:33 
5/6/2010 10:34 
5/6/2010 10:35 
5/6/2010 10:36 
5/6/2010 10:37 
5/6/2010 10:38 
5/6/2010 10:39 
5/6/2010 10:40 
5/6/2010 10:41 
5/6/2010 10:42 
5/6/2010 10:43 
5/6/2010 10:44 
5/6/2010 10:45 
5/6/2010 10:46 
5/6/2010 10:47 
5/6/2010 10:48 
5/6/2010 10:49 
5/6/2010 10:50 
5/6/2010 10:51 

	

20.05 	0.84 	2.91 	 RUN 6 

	

20.44 	0.96 	2.82 

	

20.41 	1.04 	2.72 

	

20.30 	1.18 	2.76 

	

20.22 	1.08 	2.75 

	

20.34 	1.07 	2.75 

	

20.15 	1.05 	2.74 

	

20.34 	1.15 	2.77 

	

20.18 	0.97 	2.89 

	

20.18 	0.97 	2.95 

	

20.22 	1.03 	2.86 

	

20.38 	1.04 	2.80 

	

20.32 	1.00 	2.91 

	

20.19 	1.00 	2.91 

	

20.30 	1.01 	2.88 

	

20.29 	1.01 	2.89 

	

20.45 	1.04 	2.89 

	

20.45 	1.02 	2.88 

	

20.35 	1.08 	2.88 

	

20.45 	1.06 	2.82 

	

20.52 	1.06 	2.83 

	

20.42 	0.99 	2.87 	Averages 	20.32 	1.03 	2.84 

Boiler #11 CEMS Data 

Date I Time 

B11: NOx 	B11: CO 	B11: 02 % - 
ppm - 1 	ppm - 1 	1 Minute 

Minute Avg Minute Avg 	Avg 

B11: NOx 	B11: CO 	B11: 02 %-  
ppm - 1 	ppm - 1 	1 Minute 

Minute Avg Minute Avg 	Avg 

5/6/2010 10:22 
	

20.38 
	

0.87 
	

2.66 
5/6/2010 10:23 
	

20.42 
	

1.00 
	

2.65 
5/6/2010 10:24 
	

20.37 
	

0.97 
	

2.67 
5/6/2010 10:25 
	

20.28 
	

0.95 
	

2.71 
5/6/2010 10:26 
	

20.27 
	

1.00 
	

2.64 
5/6/2010 10:27 
	

20.21 
	

0.91 
	

2.75 
5/6/2010 10:28 
	

20.29 
	

0.94 
	

2.75 
5/6/2010 10:29 
	

20.19 
	

1.34 
	

2.76 

5/6/2010 10:52 
	

20.53 
	

0.95 
	

2.87 
5/6/2010 10:53 
	

20.39 
	

0.86 
	

2.96 
5/6/2010 10:54 
	

20.51 
	

0.78 
	

2.94 
5/6/2010 10:55 
	

20.74 
	

0.81 
	

2.85 
5/6/2010 10:56 
	

20.44 
	

0.69 
	

2.92 
5/6/2010 10:57 
	

20.70 
	

0.73 
	

2.88 
5/6/2010 10:58 
	

20.63 
	

0.70 
	

2.90 
5/6/2010 10:59 
	

20.75 
	

0.85 
	

2.91 
5/6/2010 11:00 
	

20.92 
	

0.69 
	

2.86 
	

RUN 7 
5/6/2010 11:01 
	

20.98 
	

0.63 
	

2.90 
5/6/2010 11:02 
	

20.89 
	

0.61 
	

2.90 
5/6/2010 11:03 
	

20.81 
	

0.60 
	

2.86 
5/6/2010 11:04 
	

20.94 
	

0.69 
	

2.87 
5/6/2010 11:05 
	

20.84 
	

0.59 
	

2.95 
5/6/2010 11:06 
	

20.94 
	

0.65 
	

2.91 
5/6/2010 11:07 
	

20.81 
	

0.66 
	

2.88 
5/6/2010 11:08 
	

20.68 
	

0.67 
	

2.89 
5/6/2010 11:09 
	

20.63 
	

0.68 
	

2.90 
5/6/2010 11:10 
	

20.74 
	

0.71 
	

2.90 
5/6/2010 11:11 
	

20.67 
	

0.73 
	

2.93 
5/6/2010 11:12 
	

20.75 
	

0.78 
	

2.87 
5/6/2010 11:13 
	

20.52 
	

0.81 
	

2.84 
5/6/2010 11:14 
	

20.82 
	

0.81 
	

2.82 
5/6/2010 11:15 
	

20.86 
	

0.85 
	

2.82 
5/6/2010 11:16 
	

20.84 
	

0.92 
	

2.76 
5/6/2010 11:17 
	

20.64 
	

0.86 
	

2.83 
5/6/2010 11:18 
	

20.58 
	

0.85 
	

2.88 
5/6/2010 11:19 
	

20.81 
	

0.87 
	

2.93 
5/6/2010 11:20 
	

20.56 
	

0.89 
	

2.93 
5/6/2010 11:21 
	

20.65 
	

0.90 
	

2.90 
	

Averages 	20.77 
	

0.75 	2.88 
5/6/2010 11:22 
	

20.56 
	

0.88 
	

2.90 
5/6/2010 11:23 
	

20.43 
	

0.89 
	

2.90 
5/6/2010 11:24 
	

20.52 
	

1.03 
	

2.75 

5/7/2010 	 CEM RATA Data 	 Boiler 11 RATA 5-06-10 xls 

CHS Inc Tact Rennrt MAv R-6 R., 10-17 7010 



5/6/2010 12:00 
5/6/2010 12:01 
5/6/2010 12:02 
5/6/2010 12:03 
5/6/2010 12:04 
5/6/2010 12:05 
5/6/2010 12:06 
5/6/2010 12:07 
5/6/2010 12:08 
5/6/2010 12:09 
5/6/2010 12:10 
5/6/2010 12:11 
5/6/2010 12:12 
5/6/2010 12:13 
5/6/2010 12:14 
5/6/2010 12:15 
5/6/2010 12:16 
5/6/2010 12:17 
5/6/2010 12:18 
5/6/2010 12:19 
5/6/2010 12:20 
5/6/2010 12:21 

	

20.81 	0.77 	2.97 	 RUN 9 

	

20.71 	0.90 	2.85 

	

20.73 	0.93 	2.77 

	

20.74 	0.98 	2.80 

	

20.82 	0.91 	2.85 

	

20.86 	0.95 	2.83 

	

20.76 	0.97 	2.87 

	

20.70 	0 93 	2.83 

	

20.59 	0.94 	2.81 

	

20.44 	0.98 	2.86 

	

20.47 	0.96 	2.86 

	

20.44 	1.09 	2.81 

	

20.58 	1.19 	2.71 

	

20.59 	1.15 	2.73 

	

20.63 	1.40 	2.64 

	

20.55 	1.07 	2.82 

	

20.75 	1.16 	2.74 

	

20.37 	1.19 	2.69 

	

20.60 	1.08 	2.83 

	

20.66 	1.02 	2.78 

	

20.51 	1.04 	2.78 

	

20.63 	0.94 	2.80 	Averages 	20.63 	1.03 	2.80 

5/7/2010 

Boiler #11 CEMS Data 

B11: NOx 	B11: CO 	B11: 02 % - 	 B11: NOx 	B11: CO 	B11: 02 % - 
ppm - 1 	ppm - 1 	1 Minute 	 ppm -1 	ppm - 1 	1 Minute 

Date / Time 	Minute Avg Minute Avg 	Avg 
	

Minute Avg Minute Avg 	Avg 

5/6/2010 11:25 
	

20.38 
	

1.01 
	

2.80 
5/6/2010 11:26 
	

20.43 
	

1.00 
	

2.83 
5/6/2010 11:27 
	

20.68 
	

1.00 
	

2.85 
5/6/2010 11:28 
	

20.48 
	

0.99 
	

2.82 
5/6/2010 11:29 
	

20.46 
	

0.98 
	

2.87 
5/6/2010 11:30 
5/6/2010 11:31 
5/6/2010 11:32 
5/6/2010 11:33 
5/6/2010 11:34 
5/6/2010 11:35 
5/6/2010 11:36 
5/6/2010 11:37 
5/6/2010 11:38 
5/6/2010 11:39 
5/6/2010 11:40 
5/6/2010 11:41 
5/6/2010 11:42 
5/6/2010 11:43 
5/6/2010 11:44 
5/6/2010 11:45 
5/6/2010 11:46 
5/6/2010 11:47 
5/6/2010 11:48 
5/6/2010 11:49 
5/6/2010 11:50 
5/6/2010 11:51 

20.49 
20.20 
20.29 
20.46 
20.59 
20.92 
20.73 
20.66 
20.68 
20.88 
20.67 
20.67 
20.90 
20.82 
20.86 
20.99 
20.82 
21.03 
21.02 
21.04 
21.18 
21.04 

0.98 
1.11 
0.99 
1.01 
0.96 
0.96 
1.00 
0.84 
0.74 
0.79 
0.69 
0.76 
0.72 
0.67 
0.72 
0.71 
0.61 
0.61 
0.66 
0.72 
0.70 
0.67 

2.81 
2.94 
2.96 
2.87 
2.84 
2.83 
2.75 
2.82 
2.90 
2.85 
2.89 
2.86 
2.84 
2.91 
2.77 
2.79 
2.88 
2.86 
2.82 
2.76 
2.78 
2.78 

RUN 8 

Averages 	20.77 0.80 	2.84 
5/6/2010 11:52 
	

20.94 
	

0.74 
	

2.84 
5/6/2010 11:53 
	

21.04 
	

0.74 
	

2.83 
5/6/2010 11:54 
	

20.84 
	

0.73 
	

2.90 
5/6/2010 11:55 
	

20.99 
	

0.76 
	

2.89 
5/6/2010 11:56 
	

20.67 
	

0.74 
	

2.94 
5/6/2010 11:57 
	

20.88 
	

0.80 
	

2.85 
5/6/2010 11:58 
	

20.83 
	

0.79 
	

2.90 
5/6/2010 11:59 
	

20.54 
	

0.72 
	

2.97 

5/6/2010 12:22 
	

20.81 
	

0.93 
	

2.76 
5/6/2010 12:23 
	

20.70 
	

0.90 
	

2.73 
5/6/2010 12:24 
	

20.83 
	

0.82 
	

2.82 
5/6/2010 12:25 
	

20.92 
	

0.77 
	

2.81 
5/6/2010 12:26 
	

20.87 
	

0.80 
	

2.81 
5/6/2010 12:27 
	

20.82 
	

0.75 
	

2.84 
5/6/2010 12:28 
	

21.02 
	

0.84 
	

2.78 
5/6/2010 12:29 
	

21.16 
	

0.70 
	

2.85 
5/6/2010 12:30 
	

21.04 
	

0.72 
	

2 80 

CEM RATA Data 	 Boiler 11 RATA 5-06-10 xis 

CI-Ic Inr Tact Pannrt Maw 1-k R. in_i? ?rpin 



CHS, Inc. - Laurel Refinery 
Zone D H-1001 RATA CEM Data 

NOTE: CEM Times 
have not been 

changed to DST 

Date/Time 

H1001 
SO2 0% 
02 corr 
1 min 
Avg 

H1001 
02 

1 min 
Avg 

H1001 
CO 3% 
02 corr 
1 min 
Avg 

H1001 
SO2 0% 
02 corr 
1 min 

H1001 
02 

1 min 

H1001 
CO 3% 
02 corr 
1 min 

5/10/10 8:25 0.00 3.02 3.77 
5/10/10 8:26 0.00 3.01 3.33 
5/10/10 8:27 0.00 3.47 3.59 
5/10/10 8:28 0.00 3.42 3.44 
5/10/10 8:29 0.00 3.27 3.80 
5/10/10 8:30 0.00 3.28 3.24 Run 1 
5/10/10 8:31 0.00 3.07 3.55 
5/10/10 8:32 0.00 2.95 3.97 
5/10/10 8:33 0.00 3.10 3.63 
5/10/10 8:34 0.00 2.95 3.78 
5/10/10 8:35 0.00 2.70 3.82 
5/10/10 8:36 0.00 3.11 4.27 
5/10/10 8:37 0.00 2.86 3.32 
5/10/10 8:38 0.00 2.87 4.06 
5/10/10 8:39 0.00 2.83 4.14 
5/10/10 8:40 0.00 2.91 3.91 
5/10/10 8:41 0.00 2.91 3.48 
5/10/10 8:42 0.00 2.87 4.05 
5/10/10 8:43 0.00 2.74 3.63 
5/10/10 8:44 0.00 2.79 4.00 
5/10/10 8:45 0.00 2.79 3.40 
5/10/10 8:46 0.00 2.79 3.35 
5/10/10 8:47 0.00 3.12 3.81 
5/10/10 8:48 0.00 2.92 3.55 
5/10/10 8:49 0.00 2.90 4.39 
5/10/10 8:50 0.00 3.00 3.82 
5/10/10 8:51 0.00 2.80 4.01 'Averages: 	0.00 2.92 3.78 
5/10/10 8:52 0.00 2.60 4.14 
5/10/10 8:53 0.00 2.61 4.21 
5/10/10 8:54 0.00 2.45 3.94 
5/10/10 8:55 0.00 2.60 4.42 
5/10/10 8:56 0.00 2.64 3.74 
5/10/10 8:57 0.00 2.49 3.70 
5/10/10 8:58 0.00 2.60 4.10 
5/10/10 8:59 0.00 2.31 3.57 
5/10/10 9:00 0.00 2.54 4.16 
5/10/10 9:01 0.00 2.50 3.97 Run 2 
5/10/10 9:02 0.00 2.39 3.80 
5/10/10 9:03 0.00 2.54 4.06 
5/10/10 9:04 0.00 2.37 3.78 
5/10/10 9:05 0.00 2.37 4.32 
5/10/10 9:06 0.00 2.53 3.70 
5/10/10 9:07 0.00 2.57 4.08 

5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10 .xis 

CHS. Inc. Test Renort May 3-6 R, 10-12. 2010 	 109 

• 



• 

5/10/10 9:08 0.00 2.65 3.61 
5/10/10 9:09 0.00 2.70 4.39 
5/10/10 9:10 0.00 2.58 3.56 
5/10/10 9:11 0.00 2.83 4.24 
5/10/10 9:12 0.00 2.63 3.86 
5/10/10 9:13 0.00 2.79 3.99 
5/10/10 9:14 0.00 2.63 4.24 
5/10/10 9:15 0.00 2.51 4.27 
5/10/10 9:16 0.00 2.53 3.91 
5/10/10 9:17 0.00 2.41 4.13 
5/10/10 9:18 0.00 2.41 4.16 
5/10/10 9:19 0.00 2.54 4.16 
5/10/10 9:20 0.00 2.56 4.12 
5/10/10 9:21 0.00 2.64 4.07 
5/10/10 9:22 0.00 2.94 4.02 'Averages: 	0.00 2.57 4.02 
5/10/10 9:23 0.00 2.77 4.09 
5/10/10 9:24 0.00 2.68 4.21 
5/10/10 9:25 0.00 2.64 4.45 
5/10/10 9:26 0.00 2.61 4.45 
5/10/10 9:27 0.00 2.64 4.14 
5/10/10 9:28 0.00 2.60 4.10 
5/10/10 9:29 0.00 2.52 3.99 
5/10/10 9:30 0.00 2.67 4.37 
5/10/10 9:31 0.00 2.61 4.29 
5/10/10 9:32 0.00 2.69 4.03 Run 3 
5/10/10 9:33 0.00 2.74 3.97 
5/10/10 9:34 0.00 2.71 4.04 
5/10/10 9:35 0.00 2.77 3.85 
5/10/10 9:36 0.00 2.66 4.26 
5/10/10 9:37 0.00 2.66 3.98 
5/10/10 9:38 0.00 2.62 4.13 
5/10/10 9:39 0.00 2.52 4.06 
5/10/10 9:40 0.00 2.48 3.88 
5/10/10 9:41 0.00 2.71 3.90 
5/10/10 9:42 0.00 2.47 4.27 
5/10/10 9:43 0.00 2.77 4.22 
5/10/10 9:44 0.00 2.98 4.09 
5/10/10 9:45 0.00 2.74 4.38 
5/10/10 9:46 0.00 2.69 4.11 
5/10/10 9:47 0.00 2.70 4.32 
5/10/10 9:48 0.00 2.56 3.98 
5/10/10 9:49 0.00 2.57 3.86 
5/10/10 9:50 0.00 2.58 3.83 
5/10/10 9:51 0.00 2.68 3.87 
5/10/10 9:52 0.00 2.79 4.16 
5/10/10 9:53 0.00 2.59 4.19 Averages: 	0.00 2.67 4.06 
5/10/10 9:54 0.00 2.79 4.18 
5/10/10 9:55 0.00 2.97 4.08 
5/10/10 9:56 0.00 2.78 4.29 
5/10/10 9:57 0.00 2.85 4.13 
5/10/10 9:58 0.00 2.71 4.32 
5/10/10 9:59 0.00 2.60 4.05 
5/10/10 10:00 0.00 2.57 3.86 
5/10/10 10:01 0.00 2.55 3.75 

5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10 xls 

CHS Inc Test Rennrt Mav R-6 EL 10-1? 7010 	 100 



5/10/10 10:02 0.00 2.64 4.27 
5/10/10 10:03 
5/10/10 10:04 
5/10/10 10:05 
5/10/10 10:06 
5/10/10 10:07 
5/10/10 10:08 
5/10/10 10:09 
5/10/10 10:10 
5/10/10 10:11 
5/10/10 10:12 
5/10/10 10:13 
5/10/10 10:14 
5/10/10 10:15 
5/10/10 10:16 
5/10/10 10:17 
5/10/10 10:18 
5/10/10 10:19 
5/10/10 10:20 
5/10/10 10:21 
5/10/10 10:22 
5/10/10 10:23 
5/10/10 10:24 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.59 
2.44 
2.70 
2.81 
2.64 
2.59 
2.56 
2.40 
2.81 
2.73 
2.60 
2.74 
2.54 
2.77 
2.83 
2.71 
2.62 
2.67 
2.56 
2.54 
2.52 
2.26 

4.23 
3.92 
3.62 
4.08 
4.08 
4.09 
4.19 
4.31 
3.89 
4.14 
4.13 
4.14 
4.05 
4.33 
4.27 
3.99 
3.88 
3.75 
4.07 
3.55 
4.37 
4.02 

Run 4 

Averages: 	0.00 2.62 4.05 
5/10/10 10:25 
5/10/10 10:26 
5/10/10 10:27 
5/10/10 10:28 
5/10/10 10:29 
5/10/10 10:30 
5/10/10 10:31 
5/10/10 10:32 
5/10/10 10:33 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.84 
2.79 
2.80 
2.80 
2.70 
2.68 
2.61 
2.51 
2.59 

4.25 
4.15 
3.95 
3.88 
4.10 
4.14 
4.01 
4.16 
4.04 

5/10/10 10:34 
5/10/10 10:35 
5/10/10 10:36 
5/10/10 10:37 
5/10/10 10:38 
5/10/10 10:39 
5/10/10 10:40 
5/10/10 10:41 
5/10/10 10:42 
5/10/10 10:43 
5/10/10 10:44 
5/10/10 10:45 
5/10/10 10:46 
5/10/10 10:47 
5/10/10 10:48 
5/10/10 10:49 
5/10/10 10:50 
5/10/10 10:51 
5/10/10 10:52 
5/10/10 10:53 
5/10/10 10:54 
5/10/10 10:55 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.33 
2.31 
2.41 
2.45 
2.93 
2.76 
2.70 
3.29 
3.94 
3.84 
3.59 
3.26 
2.96 
2.86 
2.65 
2.74 
2.66 
2.56 
2.56 
2.57 
2.34 
2.83 

3.99 
3.95 
4.16 
3.85 
3.84 
4.32 
3.97 
4.02 
4.71 
4.04 
4.38 
4.26 
4.02 
4.22 
4.00 
4.39 
4.23 
3.87 
4.34 
4.12 
4.15 
4.14 

Run 5 

Averages: 	0.00 2.84 4.14 

5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10 xls 

CI- 	Inr Toct Rannrt !Am., 	2. in_ 1 -) -)r, (1 



5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10 xls 

5/10/10 10:56 0.00 2.87 4.35 
5/10/10 10:57 0.00 2.83 4.25 
5/10/10 10:58 0.00 3.01 4.21 
5/10/10 10:59 0.00 2.79 4.14 
5/10/10 11:00 0.00 2.84 4.08 
5/10/10 11:01 0.00 2.69 4.38 
5/10/10 11:02 0.00 2.43 3.98 
5/10/10 11:03 0.00 2.56 4.29 
5/10/10 11:04 0.00 2.58 4.01 
5/10/10 11:05 0.00 2.41 4.12 Run 6 
5/10/10 11:06 0.00 2.49 3.91 
5/10/10 11:07 0.00 2.41 4.23 
5/10/10 11:08 0.00 2.41 4.17 
5/10/10 11:09 0.00 2.67 4.22 
5/10/10 11:10 0.00 2.56 4.33 
5/10/10 11:11 0.00 2.55 4.07 
5/10/10 11:12 0.00 2.49 4.00 
5/10/10 11:13 0.00 2.58 3.88 
5/10/10 11:14 0.00 2.60 4.19 
5/10/10 11:15 0.00 2.61 4.17 
5/10/10 11:16 0.00 2.48 3.99 
5/10/10 11:17 0.00 2.55 4.04 
5/10/10 11:18 0.00 2.62 3.93 
5/10/10 11:19 0.00 2.53 4.12 
5/10/10 11:20 0.00 2.48 4.02 
5/10/10 11:21 0.00 2.65 3.79 
5/10/10 11:22 0.00 2.92 4.06 
5/10/10 11:23 0.00 2.72 3.63 
5/10/10 11:24 0.00 2.79 4.35 
5/10/10 11:25 0.00 2.72 4.23 
5/10/10 11:26 0.00 2.60 4.27 Averages: 	0.00 2.58 4.08 
5/10/10 11:27 0.00 2.59 4.21 
5/10/10 11:28 0.00 2.54 4.08 
5/10/10 11:29 0.00 2.45 3.82 
5/10/10 11:30 0.00 2.49 3.97 
5/10/10 11:31 0.00 2.74 4.06 
5/10/10 11:32 0.00 2.55 4.04 
5/10/10 11:33 0.00 2.72 3.90 
5/10/10 11:34 0.00 2.55 4.49 
5/10/10. 11:35 0.00 2.56 3.92 
5/10/10 11:36 0.00 2.65 4.19 
5/10/10 11:37 0.00 2.55 4.10 Run 7 
5/10/10 11:38 0.00 2.52 4.32 
5/10/10 11:39 0.00 2.57 3.92 
5/10/10 11:40 0.00 2.31 3.89 
5/10/10 11:41 0.00 2.58 4.21 
5/10/10 11:42 0.00 2.99 4.18 
5/10/10 11:43 0.00 2.91 4.30 
5/10/10 11:44 0.00 3.04 3.77 
5/10/10 11:45 0.00 2.78 4.01 
5/10/10 11:46 0.00 2.59 4.03 
5/10/10 11:47 0.00 2.58 3.68 
5/10/10 11:48 0.00 2.53 4.22 
5/10/10 11:49 0.00 2.55 4.48 
5/10/10 11:50 0.00 2.55 4.05 

• 

CI-IS Irir Toct Rpr-Inrt Maw q-A R. 1n-1.? Jntn 



• 

• 

5/10/10 11:51 0.00 2.43 3.70 
5/10/10 11:52 0.00 2.59 3.81 
5/10/10 11:53 0.00 2.45 4.11 
5/10/10 11:54 0.00 2.67 4.19 
5/10/10 11:55 0.00 3.11 3.96 
5/10/10 11:56 0.00 2.84 4.19 
5/10/10 11:57 0.00 2.69 4.03 
5/10/10 11:58 0.00 2.67 4.29 !Averages: 	0.00 2.66 4.07 
5/10/10 11:59 0.00 2.57 4.35 
5/10/10 12:00 0.00 2.48 4.06 
5/10/10 12:01 0.00 2.47 3.96 
5/10/10 12:02 0.00 2.49 4.05 
5/10/10 12:03 0.00 2.54 3.92 
5/10/10 12:04 0.00 2.46 4.01 
5/10/10 12:05 0.00 2.51 4.20 
5/10/10 12:06 0.00 2.73 4.06 
5/10/10 12:07 0.00 2.53 3.97 Run 8 
5/10/10 12:08 0.00 2.56 4.08 
5/10/10 12:09 0.00 2.51 4.06 
5/10/10 12:10 0.00 2.48 3.90 
5/10/10 12:11 0.00 2.45 4.41 
5/10/10 12:12 0.00 2.49 4.07 
5/10/10 12:13 0.00 2.23 4.22 
5/10/10 12:14 0.00 2.84 4.10 
5/10/10 12:15 0.00 3.37 4.33 
5/10/10 12:16 0.00 2.92 3.95 
5/10/10 12:17 0.00 2.80 3.96 
5/10/10 12:18 0.00 2.64 3.99 
5/10/10 12:19 0.00 2.57 4.04 
5/10/10 12:20 0.00 2.57 4.24 
5/10/10 12:21 0.00 2.51 4.32 
5/10/10 12:22 0.00 2.51 4.12 
5/10/10 12:23 0.00 2.46 4.00 
5/10/10 12:24 0.00 2.30 4.28 
5/10/10 12:25 0.00 2.61 4.21 
5/10/10 12:26 0.00 2.57 4.35 
5/10/10 12:27 0.00 2.63 4.05 
5/10/10 12:28 0.00 2.80 3.96 Averages: 	0.00 2.61 4.12 
5/10/10 12:29 0,00 2.61 4.24 
5/10/10 12:30 0.00 2.58 4.18 
5/10/10 12:31 0.00 2.59 4.41 
5/10/10 12:32 0.00 2.49 4.20 
5/10/10 12:33 0.00 2.60 4.02 
5/10/10 12:34 0.00 2.65 3.88 
5/10/10 12:35 0.00 2.40 4.20 
5/10/10 12:36 0.00 2.57 4.14 
5/10/10 12:37 0.00 2.51 3.74 
5/10/10 12:38 0.00 2.56 4.08 Run 9 
5/10/10 12:39 0.00 2.85 3.95 
5/10/10 12:40 0.00 2.66 4.07 
5/10/10 12:41 0.00 2.40 4.44 
5/10/10 12:42 0.00 2.56 4.31 
5/10/10 12:43 0.00 2.43 3.99 
5/10/10 12:44 0.00 2.35 4.03 

5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10.xls 
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5/10/10 12:45 0.00 2.51 4.02 
5/10/10 12:46 0.00 2.32 4.01 
5/10/10 12:47 0.00 2.71 4.26 
5/10/10 12:48 0.00 2.82 4.24 
5/10/10 12:49 0.00 2.86 4.56 
5/10/10 12:50 0.00 3.01 4.16 
5/10/10 12:51 0.00 2.95 4.38 
5/10/10 12:52 0.00 2.79 4.23 
5/10/10 12:53 0.00 2.65 3.61 
5/10/10 12:54 0.00 2.47 4.19 
5/10/10 12:55 0.00 2.49 4.19 
5/10/10 12:56 0.00 2.51 4.57 
5/10/10 12:57 0.00 2.64 4.20 
5/10/10 12:58 0.00 2.68 4.11 

5/10/10 12:59 0.00 2.54 4.32 'Averages: 	0.00 2.63 4.18 

5/10/10 13:00 0.00 2.68 4.38 

• 
5/12/2010 	 Zone D H-1001 CEMS RATA 05-10-10 xls 
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CHS, Inc. - Laurel Refinery 
Zone D SRU RATA CEM Data 

41( _I 

SRU 	Stack 	SRU 	SRU 	02 
NOTE: CEM Times 	 SO2 Corr 

have not been 	SO2 	Flow 	SO2 	0% 02 
changed to DST 	1 min 	1 min 	1 min 	1 min 	1 min 

ppm 	SCFH 	Lbs/hr 	ppm 	 0/0 

Avg 	Avg 	Avg 	Avg 
12 	252796 	0.5 	21.6 
13 	220600 	0.5 	18.6 
12 	255474 	0.5 	21.4 
12 	223910 	0.5 	17.5 
12 	257654 	0.5 	20.5 

, v 
f)511 q`d  

Date/Time 
5/11/10 8:10 
5/11/10 8:11 
5/11/10 8:12 
5/11/10 8:13 
5/11/10 8:14 

SRU 	Stack 	SRU 	SRU 	02 
SO2 Corr 

SO2 	Flow 	SO2 	0% 02 
1 min 	1 min 	1 min 	1 min 	1 min 
ppm SCFH Lbs/hr ppm 

Avg  
9.03 
6.27 
9.17 
6.29 
9.12 

5/11/10 8:15 	 12 	224823 	0.5 	17.3 	6.10 	 Run 1 
5/11/10 8:16 	 12 	257561 	0.5 	21.1 	9.05 
5/11/10 8:17 	 13 	225659 	0.5 	17.8 	6.06 
5/11/10 8:18 	 12 	261887 	0.5 	21.5 	8.99 
5/11/10 8:19 	 13 	226387 	0.5 	18.0 	6.08 
5/11/10 8:20 	 12 	250394 	0.5 	21.0 	9.11 
5/11/10 8:21 	 13 	213432 	0.5 	18.0 	6.04 
5/11/10 8:22 	 12 	242639 	0.5 	20.9 	9.01 
5/11/10 8:23 	 12 	211261 	0.4 	17.5 	6.01 
5/11/10 8:24 	 11 	246930 	0.5 	20.2 	9.06 
5/11/10 8:25 	 13 	220442 	0.5 	17.8 	6.04 
5/11/10 8:26 	 12 	266886 	0.5 	20.9 	8.91 
5/11/10 8:27 	 13 	257071 	0.5 	17.9 	5.99 
5/11/10 8:28 	 12 	299800 	0.6 	20.5 	9.10 
5/11/10 8:29 	 13 	272604 	0.6 	17.7 	5.98 
5/11/10 8:30 	 12 	300584 	0.6 	20.5 	9.05 
5/11/10 8:31 	 13 	270916 	0.6 	17.9 	6.01 
5/11/10 8:32 	 12 	299779 	0.6 	20.6 	9.16 
5/11/10 8:33 	 13 	272579 	0.6 	18.2 	5.93 
5/11/10 8:34 	 12 	298082 	0.6 	21.3 	9.00 
5/11/10 8:35 	 13 	271949 	0.6 	17.8 	5.99 
5/11/10 8:36 	 12 	296834 	0.6 	21.1 	9.07 	Averages: 	12.18 	258,568 	0.52 	19.34 	7.53 

12 	274912 	0.6 	17.2 	5.94 
12 	298228 	0.6 	20.7 	9.11 
13 	274023 	0.6 	18.1 	6.00 
12 	298053 	0.6 	21.3 	9.20 
13 	273621 	0.6 	18.3 	5.99 
12 	294666 	0.6 	21.3 	9.20 
13 	274123 	0.6 	18.4 	6.25 
12 	296031 	0.6 	21.9 	9.32 

e 5/11/10 8:37 
5/11/10 8:38 

- - 5/11/10 8:39 
5/11/10 8:40 
5/11/10 8:41 
5/11/10 8:42 
5/11/10 8:43 
5/11/10 8:44 
5/11/10 8:45 	 13 	274827 	0.6 	18.2 	6.22 	 Run 2 
5/11/10 8:46 	 12 	293805 	0.6 	22.5 	9.34 
5/11/10 8:47 	 13 	272789 	0.6 	18.5 	6.33 
5/11/10 8:48 	 12 	291281 	0.6 	22.1 	9.33 
5/11/10 8:49 	 13 	274319 	0.6 	18.1 	6.18 
5/11/10 8:50 	 12 	289994 	0.6 	22.0 	9.21 
5/11/10 8:51 	 13 	275347 	0.6 	18.2 	6.28 
5/11/10 8:52 	 12 	287825 	0.6 	21.4 	9.15 
5/11/10 8:53 	 13 	281110 	0.6 	18.2 	6.48 
5/11/10 8:54 	 12 	287943 	0.6 	22.0 	8.97 
5/11/10 8:55 	 13 	282735 	0.6 	18.6 	6.70 
5/11/10 8:56 	 12 	288893 	0.6 	21.6 	8.90 
5/11/10 8:57 	 13 	285505 	0.6 	18.5 	6.64 
5/11/10 8:58 	 13 	285580 	0.6 	22.3 	8.68 
5/11/10 8:59 	 12 	287039 	0.6 	18.8 	6.93 
5/11/10 9:00 	 12 	286414 	0.6 	20.6 	8.62 
5/11/10 9:01 	 12 	285756 	0.6 	17.5 	6.85 
5/11/10 9:02 	 13 	284144 	0.6 	21.5 	8.58 
5/11/10 9:03 	 12 	286805 	0.6 	18.5 	6.88 
5/11/10 9:04 	 13 	284561 	0.6 	21.5 	8.46 
5/11/10 9:05 	 13 	286538 	0.6 	19.0 	6.97 
5/11/10 9:06 	 13 	281472 	0.6 	21.4 	8.42 	Averages: 	12.45 	284,304 	0.59 	20.04 	7.73 

	

5/11/10 9:07 	 12 	287393 	0.6 	18.9 	7.01 

	

5/11/10 9:08 	 12 	279305 	0.6 	21.1 	8.36 

	

5/11/10 9:09 	 12 	286741 	0.6 	18.8 	7.22 

	

10 
 5/11/10 9:10 	 13 	278570 	0.6 	21.3 	8.28 

	

5/11/10 9:11 	 12 	286619 	0.6 	18.6 	7.16 

	

5/11/10 9:12 	 13 	275825 	0.6 	21.0 	8.25 

5/18/2010 Zone D SRU CEMS RATA 05-11-10.xis  

 

CHS Inc Tact Rennrt MAV 1-6 FL 10-12 min 

 

11A 



Stack SRU SRU 02 SRU Stack SRU SRU 02 
SO2 Corr SO2 Corr 

Flow SO2 0% 02 SO2 Flow SO2 0% 02 
1 min 1 min 1 min 1 min 1 min 1 min 1 min 1 min 1 min 
SCFH Lbs/hr ppm % ppm SCFH Lbs/hr ppm °A) 
Avg Avg Avg Avg 

287359 
	

0.6 
	

18.7 	7.52 
278658 
	

0.6 
	

20.6 	8.12 

SRU 
NOTE: CEM Times 

0111have not been 	SO2 
, changed to DST 	1 min 

ppm 
Avg 

12 
12 

Date/Time 

5/11/10 9:13 
5/11/10 9:14 
5/11/10 9:15 	 12 	288729 	0.6 	19.6 	7.58 	 Run 3 
5/11/10 9:16 	 13 	275127 	0.6 	21.1 	8.26 
5/11/10 9:17 	 12 	291324 	0.6 	18.9 	7.77 
5/11/10 9:18 	 12 	274021 	0.6 	20.1 	7.93 
5/11/10 9:19 	 12 	290082 	0.6 	18.9 	7.86 
5/11/10 9:20 	 13 	271252 	0.6 	21.3 	7.92 
5/11/10 9:21 	 12 	290715 	0.6 	19.9 	7.98 
5/11/10 9:22 	 13 	270970 	0.6 	20.5 	7.76 
5/11/10 9:23 	 12 	290737 	0.6 	20.1 	8.23 
5/11/10 9:24 	 12 	268251 	0.6 	20.2 	7.74 
5/11/10 9:25 	 12 	289454 	0.6 	19.5 	8.22 
5/11/10 9:26 	 12 	264826 	0.6 	20.1 	7.61 
5/11/10 9:27 	 12 	289512 	0.6 	20.5 	8.51 
5/11/10 9:28 	 13 	262547 	0.6 	21.1 	7.47 
5/11/10 9:29 	 12 	291853 	0.6 	21.7 	8.75 
5/11/10 9:30 	 13 	261418 	0.6 	21.0 	7.50 
5/11/10 9:31 	 12 	289998 	0.6 	20.9 	8.85 
5/11/10 9:32 	 14 	261296 	0.6 	21.5 	7.31 
5/11/10 9:33 	 12 	289082 	0.6 	22.1 	9.12 
5/11/10 9:34 	 14 	262693 	0.6 	21.4 	7.35 
5/11/10 9:35 	 12 	291520 	0.6 	22.2 	9.17 
5/11/10 9:36 	 14 	267349 	0.6 	21.3 	7.11 	Averages: 	12.55 	278,762 	0.58 	20.62 	8.00 

5/11/10 9:37 
	

12 
	

288459 
	

0.6 
	

22.9 
	

9.57 
5/11/10 9:38 
	

13 
	

276732 
	

0.6 
	

19.9 
	

6.97 
5/11/10 9:39 
	

12 
	

275273 
	

0.6 
	

22.2 
	

9.29 
5/11/10 9:40 
	

12 
	

292462 
	

0.6 
	

21.8 
	

9.15 
5/11/10 9:41 
	

13 
	

275477 
	

0.6 
	

20.3 
	

7.31 
5/11/10 9:42 
	

13 
	

278985 
	

0.6 
	

23.5 
	

9.26 
5/11/10 9:43 
	

12 
	

294607 
	

0.6 
	

21.3 
	

8.71 
5/11/10 9:44 
	

14 
	

278548 
	

0.6 
	

21.5 
	

7.41 

5/11/10 9:45 	 13 	279206 	0.6 	22.8 	9.06 	 Run 4 
5/11/10 9:46 	 13 	280386 	0.6 	22.1 	8.99 
5/11/10 9:47 	 13 	292060 	0.6 	22.0 	8.31 
5/11/10 9:48 	 14 	274987 	0.7 	23.0 	7.77 
5/11/10 9:49 	 13 	279806 	0.6 	24.0 	9.19 
5/11/10 9:50 	 13 	289535 	0.6 	21.5 	7.94 
5/11/10 9:51 	 15 	275754 	0.7 	23.8 	8.01 
5/11/10 9:52 	 14 	281225 	0.7 	24.7 	9.06 
5/11/10 9:53 	 14 	286579 	0.7 	22.7 	7.77 
5/11/10 9:54 	 15 	279771 	0.7 	24.8 	8.20 
5/11/10 9:55 	 14 	286319 	0.7 	24.9 	8.89 
5/11/10 9:56 	 14 	286179 	0.7 	21.9 	7.62 
5/11/10 9:57 	 14 	277273 	0.7 	24.1 	8.25 
5/11/10 9:58 	 14 	292438 	0.7 	24.2 	8.96 
5/11/10 9:59 	 15 	285642 	0.7 	21.9 	6.87 
5/11/10 10:00 	 15 	279951 	0.7 	25.1 	8.60 
5/11/10 10:01 	 14 	293737 	0.7 	25.0 	8.97 
5/11/10 10:02 	 15 	282936 	0.7 	22.3 	6.79 
5/11/10 10:03 	 15 	278138 	0.7 	25.8 	8.65 
5/11/10 10:04 	 14 	293843 	0.7 	25.0 	8.92 
5/11/10 10:05 	 15 	283386 	0.7 	22.2 	6.78 
5/11/10 10:06 	 15 	279783 	0.7 	25.0 	8.69 	Averages: 	14.16 	283,588 	0.67 	23.60 	8.29 

 

5/11/10 10:07 
5/11/10 10:08 
5/11/10 10:09 
5/11/10 10:10 
5/11/10 10:11 
5/11/10 10:12 
5/11/10 10:13 
5/11/10 10:14 
5/11/10 10:15 
5/11/10 10:16 
5/11/10 10:17 
5/11/10 10:18 

 

13 
13 
13 
13 
13 
13 
14 
13 
14 
12 
14 
12 

 

298329 
279353 
289961 
288232 
276979 
296687 
266197 
297036 
266611 
297951 
266178 
297890 

 

0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

 

22.7 
19.5 
22.0 
20.0 
22.2 
21.5 
20.8 
22.4 
21.5 
21.0 
20.4 
21.6 

 

8.53 
6.75 
8.80 
7.05 
8.30 
8.35 
6.98 
8.73 
6.65 
8.67 
6.68 
8.74 

  

        

      

Run 5 
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SRU 	Stack 	SRU 	SRU 
SO2 Corr 

SO2 
	

Flow 
	

SO2 
	

0% 02 
1 min 
	

1 min 
	

1 min 
	

1 min 
ppm 
	

SCFH 
	

Lbs/hr 
	ppm 

Avg 
	

Avg 
	

Avg 
	

Avg 

SRU 	Stack 	SRU 	SRU 	02 
SO2 Corr 

SO2 	Flow 	SO2 	0% 02 
1 min 	1 min 	1 min 	1 min 	1 min 
ppm SCFH Lbs/hr ppm OD

NOTE: CEM Times 
have not been 

changed to DST 

Date/Time 

02 

1 min 

Avg 

5/11/10 10:19 	14 	268869 	0.6 	21.7 	6.77 
5/11/1010:20 	14 	299543 	0.7 	23.5 	8.80 
5/11/10 10:21 	 14 	265325 	0.6 	21.6 	6.74 
5/11/1010:22 	13 	295779 	0.7 	23.0 	8.82 
5/11/10 10:23 	15 	266617 	0.7 	21.7 	6.60 
5/11/10 10:24 	 14 	299974 	0.7 	23.8 	8.86 
5/11/10 10:25 	14 	266522 	0.6 	21.1 	6.62 
5/11/10 10:26 	12 	297234 	0.6 	22.0 	8.96 
5/11/10 10:27 	14 	266750 	0.6 	20.4 	6.61 
5/11/10 10:28 	 13 	295324 	0.6 	22.8 	8.82 
5/11/10 10:29 	14 	264480 	0.6 	21.1 	6.67 
5/11/10 10:30 	13 	296612 	0.6 	22.8 	8.96 
5/11/10 10:31 	 14 	266663 	0.6 	20.4 	6.55 
5/11/10 10:32 	12 	297541 	0.6 	21.9 	8.94 
5/11/10 10:33 	14 	265142 	0.6 	20.0 	6.52 
5/11/10 10:34 	13 	298216 	0.6 	22.6 	9.01 
5/11/10 10:35 	14 	265796 	0.6 	20.3 	6.42 
5/11/10 10:36 	12 	293759 	0.6 	22.0 	8.94 	Averages: 	13.46 	281,762 	0.63 	21.68 	7.74 
5/11/10 10:37 
	

13 
	

265210 
	

0.6 
	

19.4 
	

6.33 
5/11/10 10:38 
	

13 
	

296713 
	

0.6 
	

22.9 
	

8.98 
5/11/10 10:39 
	

14 
	

264890 
	

0.6 
	

20.7 
	

6.31 
5/11/10 10:40 
	

13 
	

294932 
	

0.6 
	

22.7 
	

9.08 
5/11/10 10:41 
	

14 
	

264011 
	

0.6 
	

20.3 
	

6.45 
5/11/10 10:42 
	

12 
	

292892 
	

0.6 
	

21.9 
	

9.01 
5/11/10 10:43 
	

14 
	

262173 
	

0.6 
	

19.6 
	

6.26 
5/11/10 10:44 
	

13 
	

291444 
	

0.6 
	

23.1 
	

9.29 
5/11/10 10:45 	13 	262098 	0.6 	19.5 

	

e

l6.46 	 Run 6 
5/11/10 10:46 	13 	293420 	0.6 	23.0 	9.27 
5/11/10 10:47 	13 	259278 	0.6 	19.1 	6.55 
5/11/10 10:48 	13 	286088 	0.6 	23.0 	9.36 
5/11/10 10:49 	14 	262551 	0.6 	19.8 	6.24 
5/11/1010:50 	13 	290838 	0.6 	23.7 	9.39 
5/11/10 10:51 	 14 	261862 	0.6 	20.6 	6.50 
5/11/10 10:52 	13 	286963 	0.6 	23.9 	9.61 
5/11/10 10:53 	 14 	264029 	0.6 	20.5 	6.48 
5/11/10 10:54 	13 	284414 	0.6 	24.5 	9.48 
5/11/10 10:55 	 14 	266191 	0.6 	20.4 	6.51 
5/11/10 10:56 	 14 	284873 	0.6 	25.2 	9.61 
5/11/10 10:57 	 13 	270894 	0.6 	19.4 	6.67 
5/11/10 10:58 	13 	281639 	0.6 	23.2 	9.37 
5/11/10 10:59 	13 	268612 	0.6 	19.5 	6.51 
5/11/10 11:00 	13 	281215 	0.6 	24.2 	9.41 
5/11/10 11:01 	 14 	276766 	0.6 	20.5 	6.92 
5/11/10 11:02 	14 	278372 	0.7 	25.2 	9.14 
5/11/10 11:03 	14 	279628 	0.7 	21.9 	7.31 
5/11/10 11:04 	 15 	276649 	0.7 	25.6 	8.85 
5/11/10 11:05 	 13 	283593 	0.6 	21.0 	7.67 
5/11/1011:06 	15 	269426 	0.7 	25.2 	8.25 Averages: 13.53 275,882 0.62 22.21 7.98 
5/11/10 11:07 	 14 	284499 	0.7 	23.7 	8.22 
5/11/10 11:08 	15 	264957 	0.7 	24.5 	7.67 
5/11/10 11:09 	 14 	292951 	0.7 	24.1 	8.68 
5/11/10 11:10 	 15 	263870 	0.7 	23.9 	7.25 
5/11/10 11:11 	 13 	291700 	0.6 	23.5 	8.99 
5/11/10 11:12 	 16 	263881 	0.7 	24.1 	7.05 
5/11/10 11:13 	 14 	291463 	0.7 	25.8 	9.33 
5/11/10 11:14 	 16 	263661 	0.7 	22.8 	6.56 
5/11/10 11:15 	14 	287793 	0.7 	25.5 	9.52 	 Run 7 
5/11/10 11:16 	 15 	269401 	0.7 	22.1 	6.36 
5/11/10 11:17 	 14 	281663 	0.7 	26.2 	9.36 
5/11/10 11:18 	 15 	272169 	0.7 	21.7 	6.79 
5/11/10 11:19 	 14 	278925 	0.6 	24.5 	9.18 
5/11/10 11:20 	 14 	279594 	0.7 	22.4 	7.34 
5/11/10 11:21 	 14 	270329 	0.6 	24.5 	8.64 
5/11/10 11:22 	 14 	287154 	0.7 	22.6 	8.10 
5/11/10 11:23 	 15 	269847 	0.7 	24.4 	7.86 
5/11/10 11:24 	 14 	292626 	0.7 	23.9 	8.72 

5/18/2010 	 Zone D SRU CEMS RATA 05-11-10.x15 

(1-IS Inc Tpct Rpnrwt May 1-A R. 	? ?nin 
	

11c  



SRU 	Stack 	SRU 	SRU 
SO2 Corr 

SO2 
	

Flow 
	

SO2 
	

0% 02 
1 min 
	

1 min 
	

1 min 
	

1 min 
ppm 
	

SCFH 
	

Lbs/hr 	ppm 
Avg 
	

Avg 
	

Avg 
	

Avg 

SRU 	Stack 	SRU 	SRU 	02 
SO2 Corr 

SO2 	Flow 	SO2 	0% 02 
1 min 	1 min 	1 min 	1 min 	1 min 
ppm SCFH Lbs/hr ppm 0 

 NOTE: GEM Times 
have not been 

changed to OST 

Date/Time 

02 

1 min 

Avg 

5/11/10 11:25 	15 	266348 	0.7 	23.1 	7.19 
5/11/10 11:26 	14 	296498 	0.7 	25.0 	9.20 
5/11/10 11:27 	15 	270054 	0.7 	22.8 	6.86 
5/11/10 11:28 	13 	291292 	0.6 	23.1 	9.42 
5/11/10 11:29 	14 	263630 	0.6 	21.0 	6.54 
5/11/10 11:30 	14 	288383 	0.7 	25.5 	9.51 
5/11/10 11:31 	14 	268554 	0.6 	20.8 	6.51 
5/11/10 11:32 	14 	286283 	0.7 	25.1 	9.44 
5/11/10 11:33 	13 	268565 	0.6 	19.7 	6.65 
5/11/10 11:34 	13 	283020 	0.6 	23.1 	9.43 
5/11/10 11:35 	14 	269324 	0.6 	20.0 	6.60 
5/11/1011:36 	13 	280506 	0.6 	23.1 	9.33 Averages: 14.01 278,271 0.65 23.19 8.12 

	

5/11/10 11:37 
	

14 
	

272287 
	

0.6 
	

20.4 
	

6.85 

	

5/11/10 11:38 
	

13 
	

279994 
	

0.6 
	

24.3 
	

9.13 

	

5/11/10 11:39 
	

14 
	

274807 
	

0.6 
	

20.1 
	

6.82 

	

5/11/10 11:40 
	

14 
	

279513 
	

0.7 
	

25.9 
	

9.25 

	

5/11/10 11:41 
	

14 
	

276482 
	

0.7 
	

21.7 
	

7.06 

	

5/11/10 11:42 
	

15 
	

275851 
	

0.7 
	

26.1 
	

9.09 

	

5/11/10 11:43 
	

14 
	

275504 
	

0.6 
	

21.7 
	

7.16 

	

5/11/10 11:44 
	

14 
	

272869 
	

0.7 
	

24.9 
	

8.86 

	

5/11/10 11:45 	13 	278292 	0.6 

	

(illi

20.9 	7.44 	 Run 8 

	

5/11/10 11:46 	14 	269185 	0.6 	24.5 	8.54 

	

5/11/10 11:47 	13 	284635 	0.6 	21.6 	7.94 

	

5/11/10 11:48 	14 	264062 	0.6 	22.7 	8.06 

	

5/11/10 11:49 	13 	283825 	0.6 	21.9 	8.35 

	

5/11/10 11:50 	14 	263633 	0.6 	23.1 	7.72 

	

5/11/10 11:51 	13 	288136 	0.6 	21.9 	8.81 

	

5/11/10 11:52 	14 	258111 	0.6 	22.4 	7.38 

	

5/11/10 11:53 	13 	288638 	0.6 	23.7 	9.21 

	

5/11/10 11:54 	14 	260156 	0.6 	22.1 	7.05 

	

5/11/10 11:55 	13 	286870 	0.6 	24.0 	9.55 

	

5/11/10 11:56 	14 	257724 	0.6 	21.0 	6.75 

	

-- '5/11/10 11:57 	13 	287398 	0.6 	25.1 	9.66 

	

5/11/10 11:58 	14 	257845 	0.6 	20.7 	6.64 

	

5/11/10 11:59 	13 	286839 	0.7 	25.0 	9.53 

	

5/11/10 12:00 	13 	261820 	0.6 	19.6 	6.46 

	

5/11/10 12:01 	13 	286848 	0.6 	23.8 	9.61 

	

5/11/10 12:02 	14 	262462 	0.6 	20.2 	6.53 

	

5/11/10 12:03 	13 	284960 	0.6 	23.5 	9.52 

	

5/11/1012:04 	14 	264908 	0.6 	20.1 	6.21 

	

5/11/10 12:05 	13 	286068 	0.6 	24.1 	9.59 

	

5/11/10 12:06 	16 	266054 	0.7 	23.5 	6.50 	Averages: 	13.65 	274,021 	0.62 	22.51 	8.05 

	

5/11/10 12:07 	13 	286396 	0.6 	23.4 	9.46 

	

5/11/10 12:08 	13 	273352 	0.6 	19.3 	6.70 

	

5/11/10 12:09 	13 	282265 	0.6 	23.2 	9.48 

	

5/11/10 12:10 	13 	272673 	0.6 	19.3 	6.95 

	

5/11/10 12:11 	12 	278540 	0.6 	22.0 	9.25 

	

5/11/10 12:12 	13 	274239 	0.6 	19.6 	7.07 

	

5/11/10 12:13 	13 	271627 	0.6 	23.1 	9.18 

	

5/11/10 12:14 	12 	273610 	0.6 	19.2 	7.26 

	

5/11/10 12:15 	12 	269041 	0.6 	21.8 	9.08 	 Run 9 

	

5/11/10 12:16 	13 	270751 	0.6 	20.1 	7.48 

	

5/11/10 12:17 	12 	266463 	0.6 	22.2 	9.13 

	

5/11/10 12:18 	13 	275513 	0.6 	20.7 	7.91 

	

5/11/10 12:19 	14 	265465 	0.6 	24.0 	8.88 

	

5/11/10 12:20 	13 	274735 	0.6 	21.9 	8.15 

	

5/11/10 12:21 	13 	260084 	0.6 	23.0 	8.67 

	

5/11/10 12:22 	13 	281720 	0.6 	21.0 	8.26 

	

5/11/10 12:23 	13 	258694 	0.6 	21.6 	8.10 

	

5/11/10 12:24 	13 	279887 	0.6 	21.5 	8.52 

	

5/11/10 12:25 	13 	258843 	0.6 	21.3 	7.87 

	

5/11/10 12:26 	12 	278745 	0.6 	21.4 	8.71 

	

5/11/10 12:27 	13 	252608 	0.6 	21.6 	7,85 

	

oil
5/11/10 12:28 	12 	281276 	0.6 	22.0 	9.01 

	

5/11/10 12:29 	13 	260901 	0.6 	20.4 	7.49 

	

5/11/10 12:30 	13 	283162 	0.6 	23.2 	9.57 

5/18/2010 	 Zone D SRU CEMS RATA 05-11-10 .xis 
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SRU 	Stack 	SRU 	SRU 	02 
SO2 Corr 

SO2 	Flow 	SO2 	0% 02 
1 min 	1 min 	1 min 	1 min 	1 min 
ppm SCFH Lbs/hr ppm 

SRU 	Stack 	SRU 	SRU 	02 
NOTE: CEM Times 	 SO2 Corr  

40  have not been 	SO2 	Flow 	SO2 	0% 02 

changed to DST 	1 min 	1 min 	1 min 	1 min 	1 min 
''- 	 ppm 	SCFH 	Lbs/hr 	ppm 	 0/0 

Date/Time 	 Avg 	Avg 	Avg 	Avg 	Avg 

5/11/10 12:31 13 261657 0.6 19.8 6.90 

5/11/10 12:32 12 275948 0.5 21.2 9.48 
5/11/10 12:33 13 268820 0.6 19.2 6.95 

5/11/10 12:34 13 268902 0.6 24.0 9.26 
5/11/10 12:35 14 278022 0.6 22.5 8.02 
5/11/10 12:36 14 262880 0.6 23.8 8.28 Averages: 12.87 269,733 0.58 21.73 8.34 

5/11/10 12:37 13 284740 0.6 23.5 8.87 

5/11/10 12:38 14 258330 0.6 22.8 7.47 

5/11/10 12:39 13 284990 0.6 24.1 9.19 

5/11/10 12:40 15 259222 0.6 21.7 6.71 

5/11/10 12:41 14 283390 0.7 25.5 9.66 

5/11/10 12:42 14 263496 0.6 20.7 6.54 

5/11/10 12:43 14 281264 0.7 25.9 9.55 

5/11/10 12:44 15 267060 0.7 22.4 6.69 
5/11/10 12:45 14 278459 0.6 26.0 9.72 

5/18/2010 	 Zone D SRU GEMS RATA 05-11-10 xls 
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CO 	 1.11 up u1 OD N CD CD CD CO T- 113  CC) CO CO C.-) N  N. CD N QD CO 	C) co co co op cn CO on CO „ 	 CO 00 CO 	CO CD CD CD CD CD . CO CO c0 00 C) CD CD CD CD CO 

	

<- <- T- <- T- 1...„ CD cn cn CD CD CD CZ CD CD . 	r_ • . • • • • 	 • 	CD 6 CP 6 6 <- N N N N N 
6 6 6 6 6 6 CO CO CO gl ;; Co 61 co ;, ;.; 	;7, ;7)  ;7, ;"," ;; ;:)" ;7, 1;(2 6 up 6 up CO 6 up 6 6 CD 

<- <- <- <- T- r r-  T- V-  V- 

CCCCCCCCC CCCCCCCCCCCCCCCCCCCCCC 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O

▪ 

 a O O O O 
Z 
  CO CO D O O as a  a  a a a a

7 
 aS 01 CD CO CO a5 CO CO as a  as as 

sO 13 ID _cD ID .0 ID _0 _cD _CD ID _cD _cD ID ID ID ID SD ID ID ID ID SD ID ID _in .1D SI SD JD sD 
:=1 :3 :3 :3 :3 :3 .23 :3 :3 :3 :3 :11 :3 :3 :3 :3 :3 J :3 :3 :3 :3 :3 :3 :3 :5 2] :3 :=1 :3 :3 cc cc cc cc cc .tc 	.;:c .cc cc cc cc cc cc .cc ct .4c cc cc cc cc cc cc .cc cc cc cc cc cc cc cc 

C) U U C) C) U C) C) 0 0 0 C) U U C) 0 0 C) C) U C) C) C) C) C) 0 0 

N. CD 	CD CO 	C) c0 c0 CO CO c0 c0 CO CO c0 CO c0 CO CO c0 CO c0 c0 CO CO c0 c0 CO c0 CO c0 c0 CO CO CO CO c0 CO CO CO 
0) CD CD 01 CD CD 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) CD 0) C3) 0) 0) 0) 0) 01 CD CD CD CD 0) 0/ 

T■ 6 6 CO 6 CO 6 6 6 CO 6 6 6 6 6 6 6 6 6 6 6 CO 6 6 6 6 6 CO 6 6 6 CO 6 6 6 6 

N CO crLU CD N. 00 CD CD <- CV CO .4' 	CD 	CO CZ CD T- N CO .1-  1.0 CO N CO CD CD T-  N CO "tt U1 CO N CO CD CD <- N cp cp cp cp c) c) cp cp. <- T- <- <- <- <- r Tv Vv r- CV N N N N N 	N N CO CO CO CO CO CO CO CO CO CO ,r ,t ,t 
6 Cn 6 en 6 en 6 6 en en en en en 6 6 6 6 6 en 6 6 6 en 6 6 en en 6 en 6 6 6 6 en 6 6 en en 6 en en 
cp 6 CD CD CD CD CD CD 0 C) CD CD CD CD C) CD CD CD CD CD CD CD CD CD CD CD CD C) CD CD CD CD CD CD CD CD CD CD CD CD CD 
V- T- r r r r r- r-  V-  T-  T-  r- r r- r- r r- r- 7-  T-  V-  r V-  Vv r V-  V-  Vv r Tv Tv T-  r T- r r- r- T- V- r r 
C) CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD CD C) CD CD C) CD 6 CD cD CD CD cD CD CP CD CD CD 6 CD CD CD CD CD CD C) 
CV CA CA CV N CV CV N N CV N CV CA N CV CV CV N CV CV CV CV CV N CV N CV CV CV N N C4 CV CV CV N CV CV CV N CV 

cv 	C":" N N -&;"4 	cy N N cv N i7":1 N N N N cy cv cv N N cy N cv N cv N cy cv cy cy FQ F.71 
r- r- r- T- 7- V- V- V- V- V- Vv.  V- Tv r- T-  r- r- v- T- V- Tv ,- V- V- r- r- T- V- Tv T- V- V- V- V- V- 7- 7- 7- V- V- 

116 	176 175 iA5 	CB CB 113 115 U75 	i45 L43 17,3 1.713 'TB CB [TB 	ic5 	a 	t13 	176 	ri5 L475 	L13 L3 i713 In In 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 1-COO2NOx 
Location: Laurel, Montana Time: 09:10-09:31 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO - ppm 

v/v Dry 

1 9:10 39.8 2.6 37.2 
2 9:11 36.3 2.7 37.2 
3 9:12 34.6 2.5 37.0 
4 9:13 36.8 2.4 37.9 
5 9:14 36.3 2.7 37.3 
6 9:15 39.0 2.4 37.0 
7 9:16 36.9 2.5 37.7 
8 9:17 34.8 2.6 37.3 
9 9:18 37.4 2.6 37.4 

10 9:19 37.2 2.6 37.1 
11 9:20 34.3 2.5 37.8 
12 9:21 38.5 2.7 37.9 
13 9:22 35.5 2.7 37.4 
14 9:23 35.5 2.6 37.3 
15 9:24 38.7 2.4 37.6 
16 9:25 36.0 2.6 37.9 
17 9:26 37.5 2.5 37.0 
18 9:27 36.2 2.5 37.5 
19 9:28 39.6 2.6 37.2 
20 9:29 37.0 2.8 37.2 
21 9:30 39.9 2.6 37.9 
22 9:31 36.1 2.7 37.4 

Averages: 

CO - ppm 	02 - 
	

NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

37.00 
	

2.58 
	

37.42 
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Client: 	CIIS, Inc. - Laurel Refinery 	 Test #: 	1-COO2NOx 

Source : 	Zone C FCCU 	 Date: 	05/03/10 

Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 

CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., Cnir 	(< 2% of span) 

8:21 	 0 	0.2 	 0.2 

8:24 	44.4 	44.3 	 -0.1 

8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 

8:37 	 0 	0.3 	 0.3 

8:35 	44.4 	44.2 	 -0.2 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:33 	 0 	0.3 	 0.3 	 0.0 

9:35 	44.4 	44.2 	 -0.2 	 0.0 

02 Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.0 	 0.0 

8:24 	8.51 	8.5 	 0.0 

8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 

8:37 	0.0 	0.1 	 0.5 

8:35 	8.51 	8.5 	 0.0 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:33 	0.0 	0.1 	 0.5 	 0.0 

9:35 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 

CO 	 42 	 44 seconds 

02 	 37 	 35 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

Test #: 1-COO2NOx 
Date: 	05/03/10 • Instrument Calibration Checks - continued  

N0 Instrument 

NO Calibration Error Tests 

Time Tank Value 	Instrument 
C, 	Resp., CI)ir 

8:21 
	

0.0 	0.1 
8:26 
	

51.5 	51.4 
8:31 
	

100.7 	100.4 
8:45 
	

53.3 	49.4 
Initial System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs  
8:41 
	

0.0 	0.2 
8:39 
	

51.5 	51.3 
Post System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs  
9:33 	0.0 	0.2 
9:37 	51.5 	51.3 

System Bias, SBi  

(< 5% of span) 

0.2 
-0.2 

	

System Bias, SBf 	Drift, D (SBf - SBi) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.2 
	

0.0 

	

-0.2 
	

0.0 

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 

0.1 
-0.1 
-0.3 

100.7 ppm v/v Dry 

Instrument Response Times: 
NO 

Data From Concurrent Traverse: 

	

Zero 	High 

	

42 	 45 seconds 

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO Molecular Wt. 

26.32 "Hg 
0.15 "H20 

26.331 "Hg 

66,589.0 adcfm 

507 °F 

967 °A (°R) 

28 

46 

Averages: 

CO 

02  
NOx 

Calibration 
CO 

02 
NO 

37.00 ppm v/v d 

2.58 % v/v d 

37.42 ppm v/v d 

Corrected Values: 
37.1 ppm v/v d 
2.5 % v/v d 

37.5 ppm v/v d 
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• Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 2-COO2NOx 
Location: Laurel, Montana Time: 09:41-10:02 
Source: Zone C FCCU Date: 05/03/10 

CO - ppm 	02 - % 
	

NOx  - ppm 
# Time 	v/v Dry 	v/v Dry 	v/v Dry 

9:41 38.2 2.8 37.1 
9:42 39.5 2.6 37.1 
9:43 35.6 2.7 37.3 
9:44 34.2 2.6 37.2 
9:45 35.8 2.5 36.7 
9:46 33.8 2.4 37.0 
9:47 35.3 2.4 37.1 
9:48 37.5 2.4 37.0 
9:49 38.9 2.4 37.2 
9:50 40.8 2.4 37.3 
9:51 42.2 2.5 37.6 
9:52 38.9 2.5 37.8 
9:53 38.1 2.6 37.8 
9:54 39.5 2.6  37.5 
9:55 38.2 2.7 37.5 
9:56 35.1 2.7 37.3 
9:57 36.5 2.8 37.3 
9:58 35.7 2.8 37.2 
9:59 37.5 2.8 37.4 

10:00 40.8 2.9 38.0 
10:01 37.1 2.9 37.8 
10:02 37.0 2.7 36.3 

Averages: 
CO - ppm 	02 - % 

	
NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

37.55 
	

2.62 
	

37.30 
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Client: 	CHS, Inc. - Laurel Refinery 
Source : 	Zone C FCCU  

Test #: 
Date: 

2-COO2NOx 
05/03/10 

Instrument Calibration Checks 

Instrument 

Resp., CDir  

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 

98.0 ppm v/v Dry CO Instrument 

Tank Value 
Cv  

CO Calibration Error Tests 
Time 

8:21 0 0.2 0.2 
8:24 44.4 44.3 -0.1 
8:28 98.0 97.6 -0.4 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SBi  

9:33 
C, 

0 
Resp., Cs  

0.3 
(< 5% of span) 

0.3 
9:35 44.4 44.2 -0.2 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf - S.13;) 
Cv  Resp., Cs  (< 5% of span) (< 3% of span) 

10:04 0 0.3 0.3 0.0 
10:06 44.4 44.2 -0.2 0.0 

02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value Instrument System CE, SCE 
C„ Resp., CDir (< 2% of span) 

8:21 0.0 0.0 0.0 
8:24 8.51 8.5 0.0 
8:28 20.5 20.4 -0.5 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SBi  

9:33 
C, 

0.0 
Resp., Cs  

0.1 
(< 5% of span) 

0.5 
9:35 8.51 8.5 0.0 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf- Sl3i) 

10:04 
C, 

0.0 
Resp., Cs  

0.1 
(< 5% of span) 

0.5 
(< 3% of span) 

0.0 
10:06 8.51 8.5 0.0 0.0 

Instrument Response Times: Zero High 
CO 42 44 seconds 
02 37 35 seconds 



Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 • Instrument Calibration Checks - continued  

NO Instrument  

NO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
Cv 	Resp., CDir  

	

8:21 
	

0.0 	 0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 	Instrument 
Cv 	Resp., Cs  

	

9:33 
	

0.0 	0.2 

	

9:37 
	

51.5 	51.3 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs  

	

10:04 	0.0 	0.2 

	

10:08 	51.5 	51.3 

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 
0.1 

-0.1 
-0.3 

100.7 ppm v/v Dry 

System Bias, SBi  

(< 5% of span) 

0.2 
-0.2 

	

System Bias, SBf 	Drift, D (SBf - SBi) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.2 
	

0.0 

	

-0.2 
	

0.0 

Instrument Response Times: 
NO, 

Data From Concurrent Traverse: 

	

Zero 
	

High 

	

42 	 45 seconds 

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

26.32 "Hg 
0.15 "H20 

26.331 "Hg 
66,685.5 adcfm 

512 °F 

972 °A (°R) 

28 

46  

Averages: 

	

CO 
	

37.55 ppm v/v d 

	

02 
	2.62 % v/v d 

	

NOx 
	

37.30 ppm v/v d 

Calibration Corrected Values: 

	

CO 	37.7 ppm v/v d 

	

02 	2.6 % v/v d 
NO 	37.4 ppm v/v d 

Page 3 of 3 
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1 10:12 32.3 
2 10:13 31.8 
3 10:14 39.0 
4 10:15 42.1 
5 10:16 42.1 
6 10:17 39.0 
7 10:18 39.0 
8 10:19 38.2 
9 10:20 38.7 

10 10:21 42.7 
11 10:22 39.1 
12 10:23 40.0 
13 10:24 47.1 
14 10:25 48.6 
15 10:26 38.0 
16 10:27 42.2 
17 10:28 40.4 
18 10:29 38.1 
19 10:30 41.0 
20 10:31 38.0 
21 10:32 38.0 
22 10:33 38.7 

2.6 38.6 
2.4 37.5 
2.2 35.6 
2.2 35.6 
2.2 36.2 
2.4 37.0 
2.5 37.7 
2.4 35.3 
2.4 34.9 
2.9 38.9 
2.3 35.6 
2.7 36.7 
2.7 36.9 
2.3 35.7 
2.3 36.1 
2.2 35.7 
2.1 35.1 
2.1 35.8 
2.3 37.0 
2.4 37.5 
2.6 38.1 
2.9 38.7 

Relative Accuracy Reference Data • EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 3-COO2NOx 
Location: Laurel, Montana Time: 10:12-10:33 
Source: Zone C FCCU Date: 05/03/10 

CO - ppm 	02 - % 
	

NO - ppm 
# Time 	v/v Dry 	v/v Dry 	v/v Dry 

Averages: 
CO - ppm 	02 - % 

	
NO,, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

39.73 
	

2.41 
	

36.65 

Page 1 of 3 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source : 	Zone C FCCU  

Test #: 
Date: 

3-COO2NOx 
05/03/10 

Instrument Calibration Checks 

Instrument 

Resp., CDir 

Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

98.0 ppm v/v Dry CO Instrument 

Tank Value 
C, 

CO Calibration Error Tests 
Time 

8:21 0 0.2 0.2 
8:24 44.4 44.3 -0.1 
8:28 98.0 97.6 -0.4 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SB;  
Cv  Resp., Cs  (< 5% of span) 

10:04 0 0.3 0.3 
10:06 44.4 44.2 -0.2 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf- SB;) 

10:35 
C, 

0 
Resp., Cs 

0.4 
(< 5% of span) 

0.4 
(< 3% of span) 

0.1 
10:37 44.4 44.2 -0.2 0.0 

02, Instrument Calibration Span, CS: 20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value Instrument System CE, SCE 
C„ Resp., CDir  (< 2% of span) 

8:21 0.0 0.0 0.0 
8:24 8.51 8.5 0.0 
8:28 20.5 20.4 -0.5 

Initial System Bias Check 
Time Tank Value Instrument System Bias, SB;  

Cv  Resp., Cs  (< 5% of span) 
10:04 0.0 0.1 0.5 
10:06 8.51 8.5 0.0 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

10:35 
C, 

0.0 
Resp., Cs  

0.1 
(< 5% of span) 

0.5 
(< 3% of span) 

0.0 
10:37 8.51 8.5 0.0 0.0 

Instrument Response Times: Zero High 
CO 42 44 seconds 
02  37 35 seconds 

Page 2 of 3 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test /4: 3-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Instrument Calibration Checks - continued  
NO Instrument  

NQ Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
C„ 	Resp., CDir  

	

8:21 
	

0.0 	0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 	Instrument 

Cv 	Resp., Cs 

	

10:04 
	

0.0 	0.2 

	

10:08 
	

51.5 	51.3 
Post System Bias Check 

	

Time 
	

Tank Value 
	

Instrument 

Cv 	Resp., Cs 

	

10:35 
	

0.0 
	

0.1 

	

10:39 
	

51.5 
	

51.3 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

System Bias, SB;  

(< 5% of span) 
0.2 

-0.2 

	

System Bias, SBf 	Drift, D (SBf - SBi) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.1 	 -0.1 
-0.2 
	

0.0 

Instrument Response Times: 
NO„ 

Data From Concurrent Traverse: 

	

Zero 
	

High 

	

42 	 45 seconds 

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO Molecular Wt. 

26.32 "Hg 
0.15 "H2O 

26.331 "Hg 
66,630.5 adcfm 

503 °F 

963 °A (°R) 

28 

46  

Averages: 

	

CO 
	

39.73 ppm v/v d 

	

02 	2.41 % v/v d 

	

NOx 
	

36.65 ppm v/v d 

Calibration Corrected Values: 

	

CO 	39.9 ppm v/v d 

	

02 	2.3 % v/v d 
NO 	36.7 ppm v/v d 

Page 3 of 3 
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• Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 4-COO2NOx 
Location: Laurel, Montana Time: 10:43-11:04 
Source: Zone C IFCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NO - ppm 

v/v Dry 

1 10:43 34.1 2.7 38.4 
2 10:44 27.5 2.8 39.2 
3 10:45 28.5 2.8 39.4 
4 10:46 26.9 2.8 39.6 
5 10:47 27.2 2.6 37.9 
6 10:48 30.5 2.3 36.1 
7 10:49 36.1 2.3 36.1 
8 10:50 35.8 2.3 36.3 
9 10:51 35.1 2.3 36.9 

10 10:52 34.6 2.5 37.9 
11 10:53 36.4 2.7 39.9 
12 10:54 35.5 2.7 40.6 
13 10:55 31.3 2.7 38.8 
14 10:56 34.2 2.8 38.2 
15 10:57 32.5 2.9 38.5 
16 10:58 32.6 3.0 39.8 
17 10:59 31.1 3.0 40.2 
18 11:00 36.1 3.1 41.2 
19 11:01 36.2 3.0 40.0 
20 11:02 35.6 2.5 36.7 
21 11:03 31.7 2.3 35.2 
22 11:04 33.7 2.3 35.1 

Averages: 
CO - ppm 02 - % NO, - ppm 

v/v Dry v/v Dry v/v Dry 
32.87 
	

2.65 
	

38.27 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source : 	Zone C FCCU  

Test #: 
Date: 

-1-0002NOx 
05/03/10 

Instrument Calibration Checks 

Instrument 

Resp., CDir  

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 

98.0 ppm v/v Dry CO Instrument 

Tank Value 

C, 

CO Calibration Error Tests 
Time 

8:21 0 0.2 0.2 
8:24 44.4 44.3 -0.1 
8:28 98.0 97.6 -0.4 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SBi  

10:35 
C, 

0 
Resp., Cs  

0.4 
(< 5% of span) 

0.4 
10:37 44.4 44.2 -0.2 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf- SI3i) 

11:06 
C, 

0 
Resp., Cs  

0.4 
(< 5% of span) 

0.4 
(< 3% of span) 

0.0 
11:08 44.4 44.2 -0.2 0.0 

02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value Instrument System CE, SCE 
C„ Resp., Cuir (< 2% of span) 

8:21 0.0 0.0 0.0 
8:24 8.51 8.5 0.0 
8:28 20.5 20.4 -0.5 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SB;  
Cy Resp., Cs  (< 5% of span) 

10:35 0.0 0.1 0.5 
10:37 8.51 8.5 0.0 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf - SR) 
Cy Resp., Cs  (< 5% of span) (< 3% of span) 

11:06 0.0 0.1 0.5 0.0 
11:08 8.51 8.5 0.0 0.0 

Instrument Response Times: Zero High 
CO 42 44 seconds 
02  37 35 seconds 
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Instrument Calibration Checks - continued  
NO Instrument  

NO Calibration Error Tests 
Time Tank Value 	Instrument 

C. 	Resp., CDir  
8:21 
	

0.0 	0.1 
8:26 
	

51.5 	51.4 
8:31 
	

100.7 	100.4 
8:45 
	

53.3 	49.4 
Initial System Bias Check 

Time Tank Value 	Instrument 

Cv 	Resp., Cs 
10:35 
	

0.0 	0.1 
10:39 
	

51.5 	51.3 
Post System Bias Check 

Time Tank Value 
	

Instrument 

C, 	Resp., Cs 
11:06 
	

0.0 
	

0.1 
11:10 
	

51.5 
	

51.2 

• 

Instrument Response Times: 
NO, 

Zero 
42 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-0002NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 
0.1 

-0.1 
-0.3 

System Bias, SB;  

(< 5% of span) 

0.1 
-0.2 

System Bias, SBf  

(< 5% of span) 

0.1 
-0.3 

High 
45 seconds 

100.7 ppm v/v Dry 

Drift, D (SBf - SBi) 

(< 3% of span) 
0.0 

-0.1 

Data From Concurrent Traverse: 
	

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO Molecular Wt. 

26.32 "Hg 

0.15 "H20 

26.331 "Hg 
66,150.7 adcfm 

510 °F 

970 °A ("R) 

28 

46 

Averages: 

CO 

02  

NOx 

Calibration 
CO 

02 
NO 

32.87 ppm v/v d 

2.65 % v/v d 

38.27 ppm v/v d 

Corrected Values: 
32.9 ppm v/v d 

2.6 % v/v d 

38.4 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 5-COO2NOx 
Location: Laurel, Montana Time: 11:14-11:35 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 	1)/0 

v/v Dry 
NOx  - ppm 

v/v Dry 

1 11:14 37.0 2.1 35.8 
2 11:15 37.3 2.1 36.1 
3 11:16 39.8 2.2 36.5 
4 11:17 35.9 2.4 37.6 
5 11:18 35.9 2.7 39.1 
6 11:19 37.9 2.9 40.5 
7 11:20 35.4 2.9 40.5 
8 11:21 39.3 2.8 39.0 
9 11:22 37.6 2.8 37.8 

10 11:23 35.3 2.6 36.8 
11 11:24 37.0 2.5 36.1 
12 11:25 37.9 2.4 36.0 
13 11:26 39.1 2.4 36.2 
14 11:27 36.7 2.4 36.2 
15 11:28 35.6 2.4 36.4 
16 11:29 36.8 2.4 36.8 
17 11:30 39.3 2.5 36.8 
18 11:31 33.6 2.6 38.3 
19 11:32 28.8 2.6 38.8 
20 11:33 26.5 2.5 37.6 
21 11:34 37.9 2.5 37.0 
22 11:35 35.4 2.6 37.0 

Averages: 

CO - ppm 	02 - "A) 
	

NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

36.18 
	

2.51 
	

37.40 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source : 	Zone C ECU" 	 Date: 	05/03/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:21 	 0 	0.2 	 0.2 

	

8:24 	44.4 	44.3 	 -0.1 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  
C„ 	Resp., Cs 	(< 5% of span) 

	

11:06 	 0 	0.4 	 0.4 

	

11:08 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:37 	 0 	0.3 	 0.3 	 -0.1 

	

11:39 	44.4 	44.1 	 -0.3 	 -0.1 

02  Instrument 

Instrument 
Resp., CD  

0.0 
8.5 

20.4 

Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 

-0.5 

20.5 % v/v Dry 
02  Calibration Error Tests 

Time 	Tank Value 
Cv  

8:21 	0.0 
8:24 	8.51 
8:28 	20.5 

Initial System Bias Check 

Time 	Tank Value Instrument System Bias, S13;  
C„ Resp., Cs  (< 5% of span) 

11:06 	0.0 0.1 0.5 
11:08 	8.51 8.5 0.0 

Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SI3i) 
C„ Resp., Cs  (< 5% of span) (< 3% of span) 

11:37 	0.0 0.0 0.0 -0.5 
11:39 	8.51 8.5 0.0 0.0 

Instrument Response Times: Zero High 
CO 42 44 seconds 
02 37 35 seconds 
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Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

System Bias, SBi  

(< 5% of span) 
0.1 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 

High 
45 seconds 

100.7 ppm v/v Dry 

Drift, D (SBf  - SBi) 

(< 3% of span) 
0.1 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Instrument Calibration Checks - continued  
NO, Instrument  

NO, Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
C„ 	Resp., CDir  

	

8:21 
	

0.0 	0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 	Instrument 

C.„ 	Resp., Cs 

	

11:06 
	

0.0 	0.1 

	

11:10 
	

51.5 	51.2 
Post System Bias Check 

	

Time 
	

Tank Value 	Instrument 

C, 	Resp., Cs  

	

11:37 
	

0.0 	0.2 

	

11:41 
	

51.5 	51.2 

Instrument Response Times: 	 Zero 
NO„ 	 42 

Data From Concurrent Traverse: 

Bar Pressure, Pb 	 26.32 "Hg 
Static Pressure 	 0.15 "H20 
Ps 	 26.331 "Hg 
Gas Flow 	 66,294.5 adcfm 

Avg. Stack Temp, Ts 	 502 °F 

962 °A (°R) 

CO Molecular Wt. 	 28 

NO„ Molecular Wt. 	 46 

Calculations: 

Averages: 

	

CO 
	

36.18 ppm v/v d 

	

02 	2.51 % v/v d 

	

NOx 
	

37.40 ppm v/v d 

Calibration Corrected Values: 

	

CO 
	

36.3 ppm v/v d 

	

02 	2.5 % v/v d 

	

NO„ 	37.6 ppm v/v d 
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• 
Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 6-0002NOx 
Location: Laurel, Montana Time: 11:45-12:06 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 - 

v/v Dry 
NO - ppm 

v/v Dry 

1 11:45 45.6 2.4 35.7 
2 11:46 35.2 2.5 36.4 
3 11:47 36.6 2.5 36.5 
4 11:48 34.2 2.6 36.6 
5 11:49 39.6 2.6 36.4 
6 11:50 34.4 2.6 36.3 
7 11:51 38.8 2.6 36.7 
8 11:52 35.1 2.5 36.3 
9 11:53 39.1 2.5 35.7 

10 11:54 38.6 2.6 36.4 
11 11:55 38.9 2.6 36.1 
12 11:56 38.3 2.6 36.4 
13 11:57 38.1 2.6 37.4 
14 11:58 39.5 2.6 38.1 
15 11:59 29.9 2.6 38.4 
16 12:00 29.6 2.5 37.5 
17 12:01 38.8 2.5 38.2 
18 12:02 40.0 2.6 38.1 
19 12:03 35.5 2.5 37.5 
20 12:04 35.7 2.5 37.2 
21 12:05 39.9 2.7 37.4 
22 12:06 35.1 2.9 38.7 

Averages: 
CO - ppm 	02 - % 

	
NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

37.11 
	

2.57 
	

37.00 
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• 

• 

Client: 	CHS, Inc. - Laurel Refinery 
Source : 	Zone C FCCU  

Test #: 
Date: 

6-COO2NOx 
05/03/10 

Instrument Calibration Checks 

Instrument 

Resp., CDir 

Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

98.0 ppm v/v Dry CO Instrument 

Tank Value 
Cv  

CO Calibration Error Tests 
Time 

8:21 0 0.2 0.2 
8:24 44.4 44.3 -0.1 
8:28 98.0 97.6 -0.4 

Initial System Bias Check 
Time Tank Value Instrument System Bias, SB;  

Cv  Resp., Cs  (< 5% of span) 
11:37 0 0.3 0.3 
11:39 44.4 44.1 -0.3 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf- SB;) 

12:08 
C, 

0 
Resp., Cs 

0.3 
(< 5% of span) 

0.3 
(< 3% of span) 

0.0 
12:10 44.4 44.1 -0.3 0.0 

02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value Instrument System CE, SCE 
Cv  Resp., CDir (< 2% of span) 

8:21 0.0 0.0 0.0 
8:24 8.51 8.5 0.0 
8:28 20.5 20.4 -0.5 

Initial System Bias Check 
Time Tank Value Instrument System Bias, SB;  

Cv  Resp., Cs  (< 5% of span) 
11:37 0.0 0.0 0.0 
11:39 8.51 8.5 0.0 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf- SB;) 
C„ Resp., Cs  (< 5% of span) (< 3% of span) 

12:08 0.0 0.0 0.0 0.0 
12:10 8.51 8.4 -0.5 -0.5 

Instrument Response Times: Zero High 
CO 42 44 seconds 
02  37 35 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

Test #: 6-COO2NOx 
Date: 	05/03/10 

  

• Instrument Calibration Checks - continued  
NO Instrument  

NO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
Cv 	Resp., CDir 

	

8:21 
	

0.0 	0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 	Instrument 
C, 	Resp., Cs  

	

11:37 
	

0.0 	0.2 

	

11:41 
	

51.5 	51.2 
Post System Bias Check 

	

Time 
	

Tank Value 	Instrument 

C„ 	Resp., Cs  

	

12:08 
	

0.0 	0.2 

	

12:12 
	

51.5 	51.2 

Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

100.7 ppm v/v Dry 

System Bias, S13;  

(< 5% of span) 

0.2 
-0.3 

	

System Bias, SBf 	Drift, D (SBf - SBi) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.2 
	

0.0 

	

-0.3 
	

0.0 

Instrument Response Times: 
NO 

Data From Concurrent Traverse: 

Bar Pressure, Pb 	 26.32 "Hg 
Static Pressure 	 0.15 "FI20 
Ps 	 26.331 "Hg 
Gas Flow 	 66,033.7 adcfm 
Avg. Stack Temp, Ts 	 513 °F 

973 °A (°R) 

CO Molecular Wt. 	 28 
NO, Molecular Wt. 	 46 

	

Zero 	High 

	

42 	 45 seconds 

Calculations: 

Calibration Corrected Values: 

	

CO 	37.3 ppm v/v d 

	

02 	2.6 % v/v d 
NO 	37.2 ppm v/v d 

Averages: 

	

CO 
	

37.11 ppm v/v d 

	

02 	2.57 % v/v d 

	

NOx 
	

37.00 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 7-0002NOx 
Location: Laurel, Montana Time: 12:16-12:37 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NO - ppm 

v/v Dry 

1 12:16 31.9 2.7 38.3 
2 12:17 32.2 2.7 38.7 
3 12:18 29.7 2.7 38.7 
4 12:19 30.9 2.7 38.7 
5 12:20 29.9 2.6 38.7 
6 12:21 31.9 2.6 40.5 
7 12:22 31.4 2.7 40.8 
8 12:23 33.0 2.5 39.2 
9 12:24 32.6 2.2 37.7 

10 12:25 31.5 2.2 36.8 
11 12:26 30.7 2.3 36.8 
12 12:27 32.2 2.5 37.4 
13 12:28 31.0 2.5 37.7 
14 12:29 32.8 2.6 37.6 
15 12:30 30.3 2.6 37.6 
16 12:31 32.0 2.6 37.4 
17 12:32 29.6 2.6 37.8 
18 12:33 31.4 2.8 38.9 
19 12:34 30.9 2.9 38.9 
20 12:35 31.9 2.9 39.8 
21 12:36 33.1 2.9 40.0 
22 12:37 30.7 2.8 39.6 

Averages: 
CO - ppm 02- % NO - ppm 

v/v Dry v/v Dry v/v Dry 
31.44 
	

2.62 
	

38.53 
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CHS, Inc. - Laurel Refinery Client: 
Source : 	Zone C FCCU 

istrmuent Calibration Checks 
0 Instrument 

CO Calibration Error Tests 

	

Time Tank Value 	Instrument 

Cv 	Resp., CDir 

8:21 	 0 	0.2 

8:24 	44.4 	44.3 

8:28 	98.0 	97.6 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

C 	Resp., Cs 	(< 5% of span) 

12:08 	 0 	0.3 	 0.3 

12:10 	44.4 	44.1 	 -0.3 

Post System Bias Check 
Time Tank Value 	Instrument 

Cv 	Resp., Cs  

12:39 	 0 	0.3 
44.1 

Test #: 7-0002NOx 
Date: 	05/03/10 

Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.2 
-0.1 
-0.4 

12:41 
	

44.4 

System Bias, SBf  

(< 5% of span) 
0.3 

-0.3 

Drift, D (SBf- SB;) 

(< 3% of span) 
0.0 
0.0 

Calibration Span, CS: 	20.5 % v/v Dry 

0 Instrument 

02  Calibration Error Tests 
Time 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 

-0.5 

	

Tank Value 	Instrument 

Cv 	Resp., CDir 

8:21 	0.0 	0.0 

8:24 	8.51 	8.5 

8:28 	20.5 	20.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

Cv 	Resp., Cs 	(< 5% of span) 

12:08 	0.0 	0.0 	 0.0 
-0.5 

12:10 	8.51 	8.4  

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf  

Cv 	Resp., Cs 	(< 5% of span) 

12:39 	0.0 	0.0 	 0.0 

12:41 	8.51 	8.4 	 -0.5 

Instrument Response Times: 	 Zero 	High 

	

42 	 44 seconds 
CO  

	

37 	 35 seconds 
02 

Drift, D (SBf- SBi) 

(< 3% of span) 
0.0 
0.0 
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Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

System Bias, SB;  

(< 5% of span) 

0.2 
-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 

High 
45 seconds 

Drift, D (SBf - SBi) 

(< 3% of span) 

0.0 
0.0 

Client: 	CEIS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Instrument Calibration Checks - continued  
NO Instrument  

NO Calibration Error Tests 

Time Tank Value 	Instrument 
C„ 	Resp., Cr:* 

8:21 
	

0.0 	0.1 
8:26 
	

51.5 	51.4 
8:31 
	

100.7 	100.4 
8:45 
	

53.3 	49.4 
Initial System Bias Check 

Time Tank Value 	Instrument 

C„ 	Resp., Cs  
12:08 
	

0.0 	0.2 
12:12 
	

51.5 	51.2 
Post System Bias Check 

Time Tank Value 	Instrument 

C„ 	Resp., Cs  
12:39 	0.0 	0.2 
12:43 	51.5 	51.2 

Instrument Response Times: 	 Zero 
NO 
	

42 
Data From Concurrent Traverse: Calculations: 

Averages: 

	

CO 
	

31.44 ppm v/v d 

	

02 	2.62 % v/v 

	

NOx 
	

38.53 ppm v/v d 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO Molecular Wt. 

26.32 "Hg 
0.15 "1-120 

26.331 "Hg 
65,839.2 adcfm 

513 

973 'A (°R) 

28 

46  

Calibration Corrected Values: 

	

CO 	31.6 ppm v/v d 

	

02 	2.7 % v/v d 

NO 	38.7 ppm v/v d 
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• 

• 

Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 8-COO2NOx 
Location: Laurel, Montana Time: 12:47-13:08 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NO, - PPm 
v/v Dry 

1 12:47 34.7 2.6 39.5 
2 12:48 33.4 2.5 38.3 
3 12:49 34.0 2.5 38.0 
4 12:50 35.6 2.5 37.8 
5 12:51 32.9 2.6 38.8 
6 12:52 34.3 2.6 39.6 
7 12:53 33.3 2.6 39.8 
8 12:54 35.7 2.5 38.6 
9 12:55 33.0 2.5 38.1 

10 12:56 33.9 2.5 38.0 
11 12:57 33.6 2.5 38.1 
12 12:58 34.5 2.5 38.3 
13 12:59 35.6 2.5 38.3 
14 13:00 35.1 2.4 38.0 
15 13:01 34.1 2.5 38.1 
16 13:02 35.4 2.6 39.6 
17 13:03 35.4 2.8 39.9 
18 13:04 35.9 2.7 40.3 
19 13:05 33.8 2.6 39.2 
20 13:06 33.9 2.7 38.3 
21 13:07 34.6 2.7 37.9 
22 13:08 33.4 2.6 37.4 

Averages: 
CO - ppm 02  - % NQ - ppm 

v/v Dry v/v Dry v/v Dry 
34.37 
	

2.57 	38.63 
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8:21 
8:24 
8:28 

Initial System Bias Check 
Time 

12:39 
12:41 

Post System Bias Check 

Instrument 

Resp., Coir 

	

0 	0.2 

	

44.4 	44.3 

	

98.0 	97.6 

	

Tank Value 	Instrument 

C, 	Resp., Cs  

	

0 	0.3 

	

44.4 	44.1 

• Instrument Calibration Checks  
CO Instrument 
CO Calibration Error Tests 

Time Tank Value 

Cv  

Time Tank Value 	Instrument 

C, 	Resp., Cs  
13:10 	 0 	0.3 
13:12 	44.4 	44.2 

Client: 	CHS, Inc. - Laurel Refinery 
	

Test #: 8-COO2NOx 
Source : 	Zone C FCCU 

	
Date: 	05/03/10 

Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 
0.2 

-0.1 
-0.4 

System Bias, SB;  

(< 5% of span) 
0.3 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.3 

-0.2 

Drift, D (SBf - SB;) 

(< 3% of span) 
0.0 
0.1 

02  Instrument  

02  Calibration Error Tests 
Time Tank Value 	Instrument 

C, 	Resp., Coir 
8:21 	0.0 	0.0 
8:24 	8.51 	8.5 
8:28 	20.5 	20.4 

Initial System Bias Check 
Time Tank Value 	Instrument 

Cv 	Resp., Cs  
12:39 
	

0.0 	0.0 
12:41 
	

8.51 	8.4 
Post System Bias Check 

Calibration Span, CS: 	20.5 % v/v Dry 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 

-0.5 

System Bias, SB;  

(< 5% of span) 
0.0 

-0.5 

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf - SB;) 

C, 	Resp., Cs 	(< 5% of span) 
	

(< 3% of span) 
13:10 	0.0 	0.0 

	
0.0 
	

0.0 
13:12 	8.51 	8.5 

	
0.0 
	

0.5 

Instrument Response Times: 
	

Zero 
	

High 
CO 
	

42 
	

44 seconds 
02 	 37 

	
35 seconds 
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Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

System Bias, SBi  

(< 5% of span) 
0.2 

-0.3 

System Bias, SBf  

(< 5% of span) 

0.3 
-0.2 

High 
45 seconds 

Drift, D (SBf - SBi) 

(< 3% of span) 
0.1 
0.1 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Instrument Calibration Checks - continued  
NO Instrument  

NO Calibration Error Tests 

	

Time 	Tank Value 	instrument 
C, 	Resp., CDir  

	

8:21 
	

0.0 	0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 
	

Instrument 

C, 	Resp., Cs  

	

12:39 
	

0.0 
	

0.2 

	

12:43 
	

51.5 
	

51.2 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

Cv 	Resp., Cs  

	

13:10 	0.0 	0.3 

	

13:14 	51.5 	51.3 

Instrument Response Times: 	 Zero 
NO,, 	 42 

Data From Concurrent Traverse: Calculations: 

Averages: 

	

CO 
	

34.37 ppm v/v d 

	

02 	2.57 % v/y d 

	

NOx 
	

38.63 ppm v/v d 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

26.32 "Hg 
0.15 "H2O 

26.331 "Hg 
65,723.7 adcfm 

505 °F 

965 °A (°R) 

28 

46  

Calibration Corrected Values: 

	

CO 	34.5 ppm v/v d 

	

02 	2.6 % v/v d 

	

NO„ 	38.8 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CFIS, Inc. - Laurel Refinery Run #: 9-COO2NOx 
Location: Laurel, Montana Time: 13:18-13:39 
Source: Zone C FCCU Date: 05/03/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NON, - ppm 
v/v Dry 

1 13:18 39.8 2.8 39.1 
2 13:19 38.9 2.8 39.4 
3 13:20 37.6 2.7 38.5 
4 13:21 36.0 2.5 37.7 
5 13:22 38.1 2.4 38.2 
6 13:23 35.1 2.4 37.6 
7 13:24 38.1 2.3 37.4 
8 13:25 35.4 2.3 37.2 
9 13:26 37.8 2.4 37.2 

10 13:27 34.9 2.5 37.9 
11 13:28 34.1 2.7 37.8 
12 13:29 35.6 2.4 37.8 
13 13:30 36.4 2.6 38.0 
14 13:31 40.0 2.8 38.5 
15 13:32 34.2 2.7 38.1 
16 13:33 36.9 2.6 37.5 
17 13:34 34.5 2.6 37.7 
18 13:35 35.2 2.7 37.9 
19 13:36 38.4 2.5 37.5 
20 13:37 34.7 2.6 38.0 
21 13:38 36.1 2.7 38.2 
22 13:39 37.6 2.5 38.3 

Averages: 
CO - ppm 	0 2 - % 

	
NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

36.61 
	

2.57 
	

37.98 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, SBi  

(< 5% of span) 

0.3 
-0.2 

System Bias, SBf  

(< 5% of span) 

0.3 
-0.2 

Drift, D (SBf - SBi) 

(< 3% of span) 

0.0 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-0002N0x. 
Source : 	Zone C FCCU 	 Date: 	05/03/10 

Instrument Calibration Checks  
CO Instrument  
CO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 

C., 	Resp., CDir 

	

8:21 	 0 	0.2 

	

8:24 	44.4 	44.3 

	

8:28 	98.0 	97.6 
Initial System Bias Check 

	

Time 	Tank Value 	Instrument 

C„ 	Resp., Cs 

	

13:10 	 0 	0.3 

	

13:12 	44.4 	44.2 

Post System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs  

	

13:41 	 0 	0.3 

	

13:43 	44.4 	44.2 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., CDir 	(< 2% of span) 

	

8:21 	0.0 	0.0 	 0.0 

	

8:24 	8.51 	8.5 	 0.0 

	

8:28 	20.5 	20.4 	 -0.5 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C„ 	Resp., Cs 	(< 5% of span) 

	

13:10 	0.0 	0.0 	 0.0 

	

13:12 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:41 	0.0 	0.0 	 0.0 	 0.0 

	

13:43 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 42 	 44 seconds 

02 	 37 	 35 seconds 
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Calibration Span, CS: 
	

100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

System Bias, SB;  

(< 5% of span) 
0.3 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.3 

-0.2 

High 
45 seconds 

Drift, D (SBf- SBi) 

(< 3% of span) 
0.0 
0.0 

Client: 	CIS, Inc. - Laurel Refinery 
	

Test #: 9-COO2NOx 
Source: 	Zone C FCCU 

	
Date: 	05/03/10 

Instrument Calibration Checks - continued  
NO Instrument  

NO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
C, 	Resp., Cllr  

	

8:21 
	

0.0 	 0.1 

	

8:26 
	

51.5 	51.4 

	

8:31 
	

100.7 	100.4 

	

8:45 
	

53.3 	49.4 
Initial System Bias Check 

	

Time 
	

Tank Value 	Instrument 

C.„ 	Resp., Cs  

	

13:10 
	

0.0 	0.3 

	

13:14 
	

51.5 	51.3 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs 

	

13:41 	0.0 	0.3 

	

13:45 	51.5 	51.3 

Instrument Response Times: 
	

Zero 
NO,, 	 42 

Data From Concurrent Traverse: 
	

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Is 

CO Molecular Wt. 

NO,, Molecular Wt. 

26.32 "Hg 
0.15 "H20 

26.331 "Hg 
66,440.8 adcfm 

509 V 

969 °A (°R) 

28 

46 

Averages: 
CO 

02  
NOx 

Calibration 
CO 

02 

NO,, 

36.61 ppm v/v d 

2.57 % v/v d 
37.98 ppm v/v d 

Corrected Values: 
36.7 ppm v/v d 

2.6 % v/v d 

38.0 ppm v/v d 
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CHS, Inc. - Laurel Refinery 
Zone C FCCU 
C0/02/NO„ Computer Logger Data 
05/03/10 

CO - ppm 

Time 	v/v Dry 

02  - "A 

v/v Dry 
NO, - ppm 

v/v Dry Comments 
8:20 0.2 0.0 0.1 Initial Calibrations/Tank IDS 

8:21 0.2 0.0 0.1 02  Tanks 

8:22 0.2 0.0 0.1 ET0003451 @ 8.51%; Exp. 09/28/12 
8:23 31.1 5.3 0.1 ET0003519 @ 20.5%; Exp. 06/19/12 

8:24 44.3 8.5 0.1 02  Instrument: Servomex 1400 

8:25 5.3 2.0 33.5 NO„ Tanks 
8:26 0.3 0.0 51.4 LL82176 @ 51.5 ppm; Exp. 10-19-11 
8:27 68.4 15.2 7.4 LL31587 @ 100.7 ppm; Exp. 08-11-10 
8:28 97.6 20.4 0.1 LL82188 @ 53.3 ppm; Exp. 10-29-11 

8:29 10.4 3.4 0.1 NO, Instrument: CAI 400 

8:30 0.2 0.0 71.6 CO Tanks 
8:31 0.2 0.0 100.4 ET0003451 @ 44.4 ppm; Exp. 09-28-12 
8:32 0.2 0.0 17.3 ET0003462 @ 98.0 ppm; Exp. 09-28-12 
8:33 0.2 0.0 0.1 CO Instrument: CAI 200 

8:34 34.1 5.9 0.1 CO/02  Response Time 

8:35 44.2 8.5 0.1 

8:36 7.8 1.7 0.1 C0/02  Response Time 
8:37 0.3 0.1 0.1 

8:38 0.3 0.1 30.5 NO„ Response Time 
8:39 0.3 0.1 51.3 

8:40 0.2 0.0 6.4 NO„ Response Time 

8:41 0.2 0.0 0.2 
8:42 0.2 0.0 0.2 
8:43 0.2 0.0 30.7 
8:44 0.2 0.0 49.4 

8:45 0.2 0.0 49.4 NO2  Conversion Efficiency Check 

8:46 0.2 0.0 13.5 
8:47 0.2 0.0 0.2 
8:48 0.2 0.0 0.2 
8:49 0.2 0.0 0.2 
8:50 0.2 0.0 0.2 
8:51 0.2 0.0 0.2 
8:52 0.2 0.0 0.2 
8:53 0.2 0.0 0.2 
8:54 15.3 0.8 10.5 
8:55 34.5 2.8 37.9 
8:56 38.9 2.5 37.6 
8:57 41.4 2.5 37.2 
8:58 39.0 2.5 37.9 
8:59 42.1 2.5 37.0 
9:00 40.5 2.6 37.2 
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05/03/10 
CO - ppm 

Time 	v/v Dry 

02  - % 
v/v Dry 

NO, - ppm 
v/v Dry Comments 

9:01 36.3 2.8 37.5 

9:02 34.8 2.6 37.3 

9:03 35.0 2.4 38.0 

9:04 36.6 2.6 37.4 

9:05 37.8 2.6 37.5 

9:06 37.0 2.7 37.6 

9:07 39.1 2.8 37.6 

9:08 35.1 2.5 37.6 

9:09 37.7 2.5 37.5 

9:10 39.8 2.6 37.2 Start Run 1 

9:11 36.3 2.7 37.2 

9:12 34.6 2.5 37.0 

9:13 36.8 2.4 37.9 

9:14 36.3 2.7 37.3 

9:15 39.0 2.4 37.0 

9:16 36.9 2.5 37.7 

9:17 34.8 2.6 37.3 

9:18 37.4 2.6 37.4 

9:19 37.2 2.6 37.1 

9:20 34.3 2.5 37.8 

9:21 38.5 2.7 37.9 

9:22 35.5 2.7 37.4 

9:23 35.5 2.6 37.3 

9:24 38.7 2.4 37.6 

9:25 36.0 2.6 37.9 

9:26 37.5 2.5 37.0 

9:27 36.2 2.5 37.5 

9:28 39.6 2.6 37.2 

9:29 37.0 2.8 37.2 

9:30 39.9 2.6 37.9 

9:31 36.1 2.7 37.4 End Run 1 

9:32 5.3 0.3 4.9 

9:33 0033 0.1 02 

4.9 9:34 31.0 0.2 

9:35 44.2 8.5 0.2 

9:36 6.7 1.3 35.1 

9:37 0.3 0.1 51.3 

9:38 0.3 0.1 7.1 

9:39 0.3 0.1 0.3 

9:40 21.1 2.0 14.6 

9:41 38.2 2.8 37.1 Start Run 2 

9:42 39.5 2.6 37.1 

• 

CRS, Inc. - Laurel Refinery 
Zone C FCCU 
C0/02/NO,Computer Logger Data 
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CHS, Inc. - Laurel Refinery 
Zone C FCCU 
CO/02/NO, Computer Logger Data 

III 05/03/10 

	

CO - ppm 	02  - "A) 	NO - ppm 

	

Time v/v Dry 	v/v Dry 	v/v Dry Comments 

9:43 35.6 2.7 37.3 

9:44 34.2 2.6 37.2 

9:45 35.8 2.5 36.7 

9:46 33.8 2.4 37.0 

9:47 35.3 2.4 37.1 

9:48 37.5 2.4 37.0 

9:49 38.9 2.4 37.2 

9:50 40.8 2.4 37.3 

9:51 42.2 2.5 37.6 

9:52 38.9 2.5 37.8 

9:53 38.1 2.6 37.8 

9:54 39.5 2.6 37.5 

9:55 38.2 2.7 37.5 

9:56 35.1 2.7 37.3 

9:57 36.5 2.8 37.3 

9:58 35.7 2.8 37.2 

9:59 37.5 2.8 37.4 

10:00 40.8 2.9 38.0 

10:01 37.1 2.9 37.8 

10:02 37.0 2.7 36.3 End Run 2 

10:03 11.3 0.3 8.1 

10:04 0.3 0.1 0.2 

10:05 29.8 5.0 0.2 

10:06 44.2 8.5 0.2 

10:07 10.4 2.1 30.8 

10:08 0.4 0.1 51.3 

10:09 0.3 0.1 14.6 

10:10 0.3 0.1 0.3 

10:11 17.0 1.7 20.0 

10:12 32.3 2.6 38.6 Start Run 3 

10:13 31.8 2.4 37.5 

10:14 39.0 2.2 35.6 

10:15 42.1 2.2 35.6 

10:16 42.1 2.2 36.2 

10:17 39.0 2.4 37.0 

10:18 39.0 2.5 37.7 

10:19 38.2 2.4 35.3 

10:20 38.7 2.4 34.9 

10:21 42.7 2.9 38.9 

10:22 39.1 2.3 35.6 

10:23 40.0 2.7 36.7 

10:24 47.1 2.7 36.9 
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05/03/10 
CO - ppm 

Time 	v/v Dry 
02 - % 

v/v Dry 

NO, - ppm 
v/v Dry Comments 

10:25 48.6 2.3 35.7 

10:26 38.0 2.3 36.1 

10:27 42.2 2.2 35.7 

10:28 40.4 2.1 35.1 

10:29 38.1 2.1 35.8 

10:30 41.0 2.3 37.0 

10:31 38.0 2.4 37.5 

10:32 38.0 2.6 38.1 

10:33 38.7 2.9 38.7 End Run 3 

10:34 5.8 0.2 4.8 

10:35 0.4 0.1 0.1 

10:36 32.7 6.1 0.1 

10:37 44.2 8.5 0.1 

10:38 7.9 3.2 36.3 

10:39 0.4 0.1 51.3 

10:40 0.4 0.1 12.7 

10:41 0.3 0.1 0.2 

10:42 15.4 1.1 17.7 

10:43 34.1 2.7 38.4 Start Run 4 

10:44 27.5 2.8 39.2 

10:45 28.5 2.8 39.4 

10:46 26.9 2.8 39.6 

10:47 27.2 2.6 37.9 

10:48 30.5 2.3 36.1 

10:49 36.1 2.3 36.1 

10:50 35.8 2.3 36.3 

10:51 35.1 2.3 36.9 

10:52 34.6 2.5 37.9 

10:53 36.4 2.7 39.9 

10:54 35.5 2.7 40.6 

10:55 31.3 2.7 38.8 

10:56 34.2 2.8 38.2 

10:57 32.5 2.9 38.5 

10:58 32.6 3.0 39.8 

10:59 31.1 3.0 40.2 

11:00 36.1 3.1 41.2 

11:01 36.2 3.0 40.0 

11:02 35.6 2. 5 36.7 

11:03 31.7 2.3 35.2 

11:04 33.7 2.3 35.1 End Run 4 

11:05 10.5 0.3 8.8 

11:06 0.4 0.1 0.1 

CLIS, Inc. - Laurel Refinery 
Zone C FCC1J 

C0/02/NO,Computer Logger Data 
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05/03/10 
CO-ppm 

Time 	v/v Dry 
02 -  % 
v/v Dry 

NO - ppm 
v/v Dry Comments 

11:07 34.1 5.1 0.1 
11:08 44.2 8.5 0.1 
11:09 9.4 2.2 36.6 
11:10 0.4 0.1 51.2 
11:11 0.4 0.1 9.9 
11:12 0.4 0.1 0.2 
11:13 20.3 0.9 22.1 
11:14 37.0 2.1 35.8 Start Run 5 
11:15 37.3 2.1 36.1 
11:16 39.8 2.2 36.5 
11:17 35.9 2.4 37.6 
11:18 35.9 2.7 39.1 
11:19 37.9 2.9 40.5 
11:20 35.4 2.9 40.5 
11:21 39.3 2.8 39.0 
11:22 37.6 2.8 37.8 
11:23 35.3 2.6 36.8 
11:24 37.0 2.5 36.1 
11:25 37.9 2.4 36.0 
11:26 39.1 2.4 36.2 
11:27 36.7 2.4 36.2 
11:28 35.6 2.4 36.4 
11:29 36.8 2.4 36.8 
11:30 39.3 2.5 36.8 
11:31 33.6 2.6 38.3 
11:32 28.8 2.6 38.8 
11:33 26.5 2.5 37.6 
11:34 37.9 2.5 37.0 
11:35 35.4 2.6 37.0 End Run 5 
11:36 12.6 0.1 11.3 
11:37 0.3 0.0 0.2 
11:38 30.4 6.0 0.2 
11:39 44.1 8.5 0.2 
11:40 7.6 2.1 39.9 
11:41 0.3 0.0 51.2 
11:42 0.3 0.0 8.0 
11:43 0.3 0.0 0.3 
11:44 24.1 1.8 9.1 
11:45 45.6 2.4 35.7 Start Run 6 
11:46 35.2 2.5 36.4 
11:47 36.6 2.5 36.5 
11:48 34.2 2.6 36.6 

CHS, fnc. - Laurel Refinery 
Zone C FCCU 

C0/02/NO,Computer Logger Data 
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• 

CHS, Inc. - Laurel Refinery 
Zone C FCCU 
C0/02/NO,Computer Logger Data 
05/03/10 

CO - ppm 

Time 	v/v Dry 
02  - % 
v/v Dry 

NOr  - ppm 
v/v Dry Comments 

11:49 39.6 2.6 36.4 
11:50 34.4 2.6 36.3 
11:51 38.8 2.6 36.7 
11:52 35.1 2.5 36.3 
11:53 39.1 2.5 35.7 
11:54 38.6 2.6 36.4 
11:55 38.9 2.6 36.1 
11:56 38.3 2.6 36.4 
11:57 38.1 2.6 37.4 
11:58 39.5 2.6 38.1 
11:59 29.9 2.6 38.4 
12:00 29.6 2.5 37.5 
12:01 38.8 2.5 38.2 
12:02 40.0 2.6 38.1 
12:03 35.5 2.5 37.5 
12:04 35.7 2.5 37.2 
12:05 39.9 2.7 37.4 
12:06 35.1 2.9 38.7 End Run 6 
12:07 5.5 0.1 13.2 
12:08 0.3 0.0 0.2 
12:09 35.7 4.3 0.2 
12:10 44.1 8.4 0.2 
12:11 7.2 1.1 30.2 
12:12 0.4 0.0 51.2 
12:13 0.3 0.0 11.8 
12:14 0.3 0.0 0.3 
12:15 19.3 2.0 20.8 
12:16 31.9 2.7 38.3 Start Run 7 
12:17 32.2 2.7 38.7 
12:18 29.7 2.7 38.7 
12:19 30.9 2.7 38.7 
12:20 29.9 2.6 38.7 
12:21 31.9 2.6 40.5 
12:22 31.4 2.7 40.8 
12:23 33.0 2.5 39.2 
12:24 32.6 2.2 37.7 
12:25 31.5 2.2 36.8 
12:26 30.7 2.3 36.8 
12:27 32.2 2.5 37.4 
12:28 31.0 2.5 37.7 
12:29 32.8 2.6 37.6 
12:30 30.3 2.6 37.6 

Doan nF 2  
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05/03/10 
CO - ppm 

Time 	v/v Dry 
02 - % 

v/v Dry 
NOx  - ppm 

v/v Dry Comments 
12:31 32.0 2.6 37.4 
12:32 29.6 2.6 37.8 
12:33 31.4 2.8 38.9 
12:34 30.9 2.9 38.9 
12:35 31.9 2.9 39.8 
12:36 33.1 2.9 40.0 
12:37 30.7 2.8 39.6 End Run 7 
12:38 8.8 0.3 11.1 
12:39 0.3 0.0 0.2 
12:40 33.3 4.5 0.2 
12:41 44.1 8.4 0.2 
12:42 13.1 2.3 37.7 
12:43 0.3 0.0 51.2 
12:44 0.3 0.0 6.0 
12:45 0.3 0.0 0.2 
12:46 20.7 1.1 19.2 
12:47 34.7 2.6 39.5 Start Run 8 
12:48 33.4 2.5 38.3 
12:49 34.0 2.5 38.0 
12:50 35.6 2.5 37.8 
12:51 32.9 2.6 38.8 
12:52 34.3 2.6 39.6 
12:53 33.3 2.6 39.8 
12:54 35.7 2.5 38.6 
12:55 33.0 2.5 38.1 
12:56 33.9 2.5 38.0 
12:57 33.6 2.5 38.1 
12:58 34.5 2.5 38.3 
12:59 35.6 2.5 38.3 
13:00 35.1 2.4 38.0 
13:01 34.1 2.5 38.1 
13:02 35.4 2.6 39.6 
13:03 35.4 2.8 39.9 
13:04 35.9 2.7 40.3 
13:05 33.8 2.6 39.2 
13:06 33.9 2.7 38.3 
13:07 34.6 2.7 37.9 
13:08 33.4 2.6 37.4 End Run 8 
13:09 12.1 0.3 9.0 
13:10 0.3 0.0 0.3 
13:11 28.4 5.1 0.3 
13:12 44.2 8.5 0.2 

CHS, Inc. - Laurel Refinery 
Zone C FCCU 
C0/02/NO„Computer Logger Data 

,,r o 
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CHS, Inc. - Laurel Refinery 
Zone C FCCU 
C0/02/NO,Computer Logger Data 
05/03/10 

CO - ppm 

Time 	v/v Dry 
02 - % 
v/v Dry 

NON  - ppm 
v/v Dry Comments 

13:13 9.7 2.0 31.5 
13:14 0.4 0.0 51.3 
13:15 0.3 0.0 13.1 
13:16 0.3 0.0 0.3 
13:17 24.8 1.6 20.8 
13:18 39.8 2.8 39.1 Start Run 9 
13:19 38.9 2.8 39.4 
13:20 37.6 2.7 38.5 
13:21 36.0 2.5 37.7 
13:22 38.1 2.4 38.2 
13:23 35.1 2.4 37.6 
13:24 38.1 2.3 37.4 
13:25 35.4 2.3 37.2 
13:26 37.8 2.4 37.2 
13:27 34.9 2.5 37.9 
13:28 34.1 2.7 37.8 
13:29 35.6 2.4 37.8 
13:30 36.4 2.6 38.0 
13:31 40.0 2.8 38.5 
13:32 34.2 2.7 38.1 
13:33 36.9 2.6 37.5 
13:34 34.5 2.6 37.7 
13:35 35.2 2.7 37.9 
13:36 38.4 2.5 37.5 
13:37 34.7 2.6 38.0 
13:38 36.1 2.7 38.2 
13:39 37.6 2.5 38.3 End Run 9 
13:40 8.6 0.4 6.9 
13:41 0.3 0.0 0.3 
13:42 36.1 6.2 0.3 
13:43 44.2 8.5 0.3 
13:44 12.0 3.1 40.2 
13:45 0.4 0.0 51.3 
13:46 0.3 0.0 11.6 
13:47 0.3 0.0 0.3 
13:48 0.3 0.0 0.3 
13:49 0.3 0.0 0.3 

I' 0 
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EPA METHODS #1- 4 & 6 
S02/GAS FLOW/MOISTURE 
EXAMPLE CALCULATION • 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

      

   

TEST DATE:  4-/#.1 1e,  
RUN#:  1— 704  (1- r FJi t) 

 

    

    

    

Fee it  

    

10b) 
Qsd - (1- ILOWBws) 	(,)18;21,21,ir wscf /hr) 	//, 	-E/h 

CD 

Page 1 of 2 
0 

WorldDrive° I iForm i/Forms/Method I—L6HC4.wpd 
revised 01/ I 6/08 jf 

Pm Hg 	 Pb"Hg  + (12//02-1 	AH"H20/13.6) 	= „, ,, 7 7lo  pri,"Fig  
Ps"Hg 	 Pb"Hg  + ( 	Static"H20/13•6)= 	 Ps "Hg 

1) ,,74,,z/R,Pm"Hg  Vm (std) = ( 	1'5%  3907m) (17. 65) (  4",  r4?)1  Y) 
( 5.? 	/  Tm°A 	a 

a 	 ® 	 ) 
/3, 46 6  dscf 

CD 
2) Vw(std) ---- (0.04707) (  -.NO  gms 1420) =  /,27,0cf  HO 2 _ 

3) Bws= 	(  i',V)/scr  H20) 
=  0.085./Bws  x 100 =  4'. . 5 I   %H0 

	

(/•QlscfH20 + 11„441ejscf  Vm) 	 2 	 2 	
2 

 

4) Vm(actual) = ( 
 (9,”Y)  (  j 3; .39 av  m) (  96 7  Ts. A) (.44,  Yi0m"Hg)  

/. (1- d , 0 851 1314s) 	(  ..5.? 1  Tm° A) ( 4 4.5•3/Ps"Hg) 
 = 3  07ciawcf 

 
CD 	 2 

5) Md = 0.94 (  i/.5.; 7%CO2 ) +0.32 (  c7,,...(  %02 )+ 0.28 (  en•r$N2+%C0)=  30. ::',/  lb/lb mole 2 	 CD 	 2 	 (2) 
6) Ms = (..90•441b/lb mole) (1-0.08j%ws) + (18 x o,oesinws)  = 6,79'. 3-I/lb/lb mole 

7a) Area = (3.1416) ( 	"2,060 	ft./2)2 = 	..4).1./gt••5-  	sq ft. SA, dia 2  

7b) Area = ( 	 ft.)( 	 ft.) = 	 sq.ft. ❑ 

	

2 	 2  

8) Vs --(85.49) (0•Tp)(0,,37AP 

	

s 	Avg
...3 SQRT ) (  

	771's A 

0 	,;?‘„331  Ps"Hg (  ,,,..9,,511b/lb mole) 	 2 

) = 345,7—fps  

9a) AWCFM = ( -tit, ✓ 1-fps)  (  3 ? ,q0sq .  ft) (60sec/min) =  72,7,,i):2,;?  awcfm 

9b) ADCFM = (  72,,7•52,,awcfm) (1- (9, o 51.57Bws)= 
	6 , ..571, 0 adcfm 

10a) 

Qsw =3600(.?/,.51.2tps)( 	 529°A 
11q.ft) ( 

/41_Ts° 

.2,33/Ps"Hg  

( 29.92 "Hg tD 
=e 2,tS wscf/hr 
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EPA METHODS #1- 4 & 6 
S02/GAS FLOW/MOISTURE 
EXAMPLE CALCULATION 

COMPANY NAME:  (1.15, 1:n 	Z- a 4 c c/  
PLANT LOCATION:  441.a r e 	//.e. sne_ry  
SOURCE TESTED: 

TEST DATE:  5'y7  

  

  

RUN # : 

   

    

Normality (N) = 0.0/0/ 

  

ml Ba " 	= 	33  

11) Concentration SO2  - ppm v/v dry 

(  33 ml Ba++) (32) (  o,o/ed  N) (13.29) 
ppm v/v dry = 	  - 	 ppm v/v dry 

(  /3, 644  Vm std, dscf ) 

12) Concentration SO2  - ppm v/v actual 

ppm v/v actual = ( 	y  ppm v/v dry) (1 -, (4.-SIBws)  = 	//3.--   ppm v/v actual 

13) Concentration (Cd) SO2  - lbs/dscf 

( 	;4.4  Vm std, dscf) 

Emissions - lbs/MMBtu - Power Generation Sources Only 

lbs/MMBtu = ( 	 Cd) ( 	 Ed) (20.9/(20.9 - 	%02 )) = 	lbs/MMBtu 

15) 	Emissions - lbs/hr 

lbs/hr = (  le 71C-  lbs/dscf) (  '457rii?•Idscf/hr) = 	, 0 	lbs/hr 

WorldDriveOliformsiFormsAlethod1-4,61-1(21wpd 	 Page 2 of 2 
revlscdoummsA 

• 

lbs /ciscf = 	
(7. 061x10-5) ( 	35  ml Ba") (cd/of' N) 	...- 6 

- 	  lbs/dscf 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: CHS, Inc. - Laurel Refinery Test #: 1-S02/GF 
Location: Laurel, Montana Time: 09:10-09:31 
Source: Zone C FCCU Date: 05/03/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 

(cu.ft. ) 

Delta 
P 

("1120) 

Delta 
11 

("1120) 

Meter 
Temp. 

"F 

Stack 
Temp. 

"F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

710.000 

725.390 

0.15 
0.15 
0.16 
0.16 
0.16 
0.16 
0.16 
0.15 
0.15 
0.15 
0.15 
0.16 
0.16 
0.16 
0.15 
0.15 

2.12 
2.12 
2.12 

61 
61 
61 

508 
508 
508 
508 
507 
507 
507 
507 
507 
506 
506 
506 
506 
506 
506 
506 

0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.3873 
0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.3873 
0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.390 dcf Stack Area 38.485 sq.ft. 
Water Volume 27.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.5 %v dry Normality Ba t  +' Solution 0.0101 	N 

Orsat Vol. Ba' 1  Solution 33 	nil 
%CO2  Average 15.7 %v dry 

Page 1 of 2 
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Client: 	CHS, [tic. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

1-S02/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3937 "H20 

Avg Meter Temp. (Tm) 61 °F Avg Stack Temp. (Ts) 507 °F 

Avg Meter Temp. (Tm) 521 °A ("R) Avg Stack Temp. (Ts) 967 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.666 dscf Velocity (Vs) 31.52 fps 

Actual Meter 
Volume, Vm(actual) 31.079 awcf Volume (actual conditions) 72,782.8 awcfm 

Volume Water 66,589.0 	adcfrn 
Vapor, Vw(std) 1.271 scf Volume (std. conditions) 2,098,424.8 wscf/hr 

(@ 68 °F & 29.92"Hg) 34,973.7 wscfm 
Moisture (Bws) 0.0851 1,919,848.8 dscf/hr 
Percent Moisture 8.51 %v 31,997.5 dscfm 

Gas Density SO2 Emissions 
Dry (Md) 30.61 lb/lb-mole Dry Basis 10.4 ppmv d 
Wet (Ms) 29.54 lb/lb-mole Wet Basis 9.5 	ppmv a 

SO2  Concentration 1.720E-06 	lbs/dscf 

SO2  Mass Emissions 3.30 	lbs/hr 

Page 2 of 2 
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V 	
PARTICULATE FIELD DATA 

COMPANY NAME: 

LANT LOCATION 

ip  

SOURCE TESTED 

METER BOX OPERATOR: 

(1 	,-.1-4-: RUN #: 

DATE: 

START TIME: 

END TIME: 

4---c.,.....I.A.A::? , I._ __- 
- / 

7...W '‘.:2'• 
F:1;(---(...-- '14 / i''' 

c,i t"\--/ 	 TECHNICIANS: 	1,- V,/ (117,1 
EQUIPMENT / IDENTIFICATION CHECKS: , /..--.„-- 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

NOZZLE # 	';'--a)- 1 	TEST TIME I _,-----1 PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

THERMOCOUPLE 

i Likitot 
i 	,,...--"" 	_PITOTS, --= 7; -.., 	METER BOX - 	 NOZZLE DIA. 

..--- --) 	POST 
;— - ' 	Y FACTOR I-' 	T/C READOUT 

_..---- 	TEDLAR TRAIN LEAK 
c„. TRAIN LEAK 

4 	1 „...-2 STATIC PRESSURE 

c 	PRE 
,L PRE 	 POST 

..,;a"Z. AROMETRIC 5LI // STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 	1,,  
, 	' 

Reading (ft) 

,- 	. 
.,/ Pitot 
Reading 

AP( 
"H20) 

 

Meter 
AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 
imp. Exit 

(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

,..e...D- s) 

- 4 

2  
, I Cp 

 

---ifx 

-- 	7 

\ - ( (--7 - ---------D 
L936,  

--12, 
--:-LY-0 

LI 
I CP ---.' 

,------ 
. 	/ (-2 _ 	,-9 

9 1 
c-_-_- 

1 	c. 	.. C 

I 

Uodated 10/05/09 of 
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COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

H 

 

RUN # 
TEST DATE: 

 

ecutc 	I. 
C C__  

 

— 	0 

   

     

Weighed By: 	  Balance Level: 	  Balance Zeroed: 

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	eA5 

	

Initial Weight 	0  
Weight Gain  N ,5  

Total Mass of Moisture Captured: grams 

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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• 

EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Test #: 
Time: 
Date: 

2-S02/GF 
09:41:10:02 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) ("H20) P 

1 7 727.000 0.15 2.12 61 511 0.3873 
2 14 0.14 2.12 62 511 0.3742 
3 21 0.15 2.12 62 511 0.3873 
4 742.470 0.15 511 0.3873 
5 0.15 512 0.3873 
6 0.16 512 0.4000 
7 0.16 512 0.4000 
8 0.16 512 0.4000 

0.15 512 0.3873 
2 0.15 512 0.3873 
3 0.15 512 0.3873 
4 0.15 513 0.3873 
5 0.16 513 0.4000 
6 0.16 513 0.4000 
7 0.16 513 0.4000 
8 0.15 513 0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 fl 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.470 dcf Stack Area 38.485 sq.ft. 
Water Volume 25.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba y}  Solution 0.0101 	N 

Orsat Vol. Ba" Solution 32 ml 
%CO2  Average 15.7 %v dry 

Page 1 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

Test #: 	2-S02/GF 
Date: 	05/03/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "1420 Average SQRT Dp 0.3912 "1420 

Avg Meter Temp. (Tm) 62 °F Avg Stack Temp. (Ts) 512 °F 
Avg Meter Temp. (Tm) 522 °A (°R) Avg Stack Temp. (Ts) 972 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.710 dscf Velocity (Vs) 31.36 fps 

Actual Meter 
Volume, Vm(actual) 31.138 awcf Volume (actual conditions) 72,413.4 awcfm 

Volume Water 66,685.5 	adcfm 
Vapor, Vw(std) 1.177 scf Volume (std. conditions) 2,077,033.3 wscf/hr 

(@ 68 °F & 29.92"Hg) 34,617.2 wscfm 
Moisture (Bws) 0.0791 1,912,740.0 dscf/hr 
Percent Moisture 7.91 %v 31,879.0 dscfrn 

Gas Density SO2  Emissions 
Dry (Md) 30.62 lb/lb-mole Dry Basis 10.0 ppmv d 
Wet (Ms) 29.62 lb/lb-mole Wet Basis 9.2 ppmv a 

SO2  Concentration 1.660E-06 	lbs/dscf 
SO2  Mass Emissions 3.18 	lb s/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 

kt...... 

COMPANY NAME: 

0LANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

(11. 11-11: RUN #: 

DATE: 

START TIME: 

END TIME: 

: J 
_ 	, 

L--:::-..k-V-1,0"-.?„,2_, '7_,-y, 	( 
F2(1.-,X.T..- "---1 4--"7  i 

--..„)1,,N, ../ 	 TECHNICIANS: 	0 'V/ /04',0-:_ 
EQUIPMENT / IDENTIFICATION CHECKS: 

(:./PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

/- 
---Th 	f 

NOZZLE # 	r.--- 	I 	TEST TIME - ) 	- 	PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

 ---  METER BOX _---------NOZZLE DIA. 
, 

1 2-- i 	POST 
) 	ORSAT I 	Y FACTOR /1.--'( 	T/C READOUT 
,1--',...-- 	TEDLAR TRAIN LEAK 

1  ,- 	TRAIN LEAK 
- 	1 !._,-2 STATIC PRESSURE 

I -7:-; 	PRE 
/-_---"tHERMOCOUPLE c,--7--e, 	PRE 	6X..)`,....;), PO ST 

----11Z;2,7,33AROMETRIC / 	/ 77) --- 	STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft) 

Pitot 
Reading 
AP(  "H20) 

Meter „ 
Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 
CF) 

Imp. Exit 
(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

(..„ 
— 2-1C0 '-''• 	I 	1 15 '',) 

IL-1 .. 	,1 G ',-(i 
. 

._ I--  C.; ...2 i 	k 

'27  /' 	1 ''1-1Q, /—tic-}6  . I Cci-e' Cr-C-c' L 	- z_: 	„p I 	-- 
-1— 1(-__ 	 , q;'' 

1 i(-: --,`'S ) 1 
‘z----,_7  1 i 

/ 1 (1:7-  ( 	( 
, 	1 c77-)- 	- _-) ) \ 

C__, 
--, ,- 1,,- c---5 IQ 

(.„. . 76 ` _1 
..„--,-;‹, 

• / Co 
‘_ 7:2. , 

:c77 ,   _,,, • /62 1., 

_ 
• t 	(---- ',...___,i 

•-_-2 
s• 1 c•-  

__.) , 	I 	.c-----;-•-- ----- /Q 
/1  I  c._-_-_:2-_ --_ 	_ 

(- 
,,,,_ V t 	1 (-2 '1-2---  i 1-7) 

0 

' I E-2 

.- -  

___--) 1 -11; 

Undated 10/05/09 of 
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• MOISTURE DETERMINATION 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

     

RUN #  ("7.4 	  
TEST DATE:  ‘"?-2 •-• 3  —  

     

       

  

Balance Level: 	 Balance Zeroed: 

  

       

• 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

    

Total Mass of Moisture Captured: 	 grams 

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xis 
Revised 6/20/07 jmf 
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• 

EPA Methods 41-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cu.ft. ) 	("H20) 

Delta 
H 

("I-120) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

"F 

3-S02/GF 
10:12-10:33 
05/03/10 

Stack 
Temp. 

"F 

SQRT 
Delta 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

744.300 

759.720 

0.15 
0.15 
0.15 
0.16 
0.16 
0.16 
0.15 
0.15 
0.15 
0.15 
0.16 
0.16 
0.16 
0.16 
0.16 
0.15 

2.12 
2.12 
2.12 

62 
62 
62 

503 
503 
503 
503 
503 
502 
502 
502 
502 
502 
502 
503 
503 
503 
503 
503 

0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.3873 
0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.420 dcf Stack Area 38.485 sq.ft. 
Water Volume 26.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.3 %v dry Normality Ba' 	Solution 0.0101 	N 
Orsat Vol. Ba' 	Solution 35.5 	ml 

%CO2  Average 15.8 %v dry 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	3-S02/GF 
Date: 	05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3937 "H20 

Avg Meter Temp. (Tm) 62 °F Avg Stack Temp. (Ts) 503 °F 

Avg Meter Temp. (Tm) 522 °A (°R) Avg Stack Temp. (Ts) 963 °A ("R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.666 dscf Velocity (Vs) 31.44 fps 

Actual Meter 
Volume, Vm(actual) 30.854 awcf Volume (actual conditions) 72,598.1 	awcfm 

Volume Water 66,630.5 	adcfm 
Vapor, Vw(std) 1.224 scf Volume (std. conditions) 2, 101,792.9 wscf/hr 

(@ 68 °F & 29.92"Hg) 35,029.9 wscfm 
Moisture (Bws) 0.0822 7  9 29, 0 2 5 . 5 dscf/hr 
Percent Moisture 8.22 %v 32,150.4 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.62 lb/lb-mole Dry Basis 11.2 	ppmv d 
Wet (Ms) 29.58 lb/lb-mole Wet Basis 10.3 	ppmv a 

SO2 Concentration 1.850E-06 	lbs/dscf 

SO2  Mass Emissions 3.57 	lbs/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 
(COMPANY NAME: 

PLANT LOCATION 

.. SOURCE TESTED 

METER BOX OPERATOR: 

( ,-/-1.- ;22 RUN #: 

DATE: 

START TIME: 

END TIME: 

72) 
/ _-.::,,--- l)-Ce_-(.„ `/--4 -._;?7,4L 
F-c_i_ cf.- /0 / c t2 

_1,,./ ./.1_,/ 	 TECHNICIANS: 	t,)1,‘_/ in.4137,-  
EQUIPMENT / IDENTIFICATION CHECKS: 	- 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

--- # 	'2 I 	TEST TIME _i 	_ -PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

) c.,,,c 
/ 	.c, NOZZLE 

L.,--- 	PITOTS, • METER BOX ________ 	 -NOZZLE DIA. 

1 '-- 	POST 
/ 	------ -ORSAT Y FACTOR /14 	T/C READOUT 
L_--LITEDLAR TRAIN LEAK 

TRAIN LEAK 
1 	c---'  

	

, I ,_--' 	STATIC PRESSURE 

1 'IS 	PRE 
/.----- THERMOCOUPLE ,i. 	PRE 	,.--_---fL.),_ POST 

- , :BAROMETRIC -, -7:- (--1 7/ STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pilot 
Reading 
AP( "H2O)" 

Meter 
Au  

" 

Meter 
Temp. 

Tm (°F) 

Pump ---' 
Vacuum 

(Hg) 

Filter Box 
F) 

Imp. Exit 
(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

..7:5  ,...:32  l ,---,.._:3_,---x-,,,L v.„,  ,,,x: 6  ,.--4  „..:f„. q 

-H`,r- D 

1 

,-- _-. 

• ) c-; c.-__-_, 	___.„ 

6? , fr...  
I 	r  

g / 2 (--.79:!:-1, 

I . 1 s  c_:17,e-X2 ._- 	- 

--7 ■ 
W -- 	_ ,_--, 

C2 
,-..,) , I y „--...-.-_,---7-,7, „..._ 	....- 

- 
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• 	 MOISTURE DETERMINATION 

Balance Level: 	t....---- 	Balance Zeroed: 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

L a. L f  
17:4  d C.-  

	

RUN # 	 

	

TEST DATE: 	— 	)  

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

X99 
(-)/ 9  

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

  

  

  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

  

  

  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	  

	

Initial Weight 	 

	

Weight Gain 	 -5—  

Total Mass of Moisture Captured: grams 

Notes: 

World Drive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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• 

• 

EPA Methods #1-4 &6 
Field Data & Calculations 

S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Test #: 
Time: 
Date: 

4-S02/GF 
10:43-11:04 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (c u. ft. ) ("H20) ("1120) °F °F 

1 7 761.200 0.14 2.12 62 510 0.3742 
2 14 0.14 2.12 63 510 0.3742 
3 21 0.15 2.12 63 510 0.3873 
4 776.730 0.15 511 0.3873 
5 0.15 511 0.3873 
6 0.16 511 0.4000 
7 0.15 511 0.3873 
8 0.15 510 0.3873 
1 0.15 510 0.3873 
2 0.15 510 0.3873 
3 0.16 510 0.4000 
4 0.16 509 0.4000 
5 0.16 509 0.4000 
6 0.16 509 0.4000 
7 0.15 509 0.3873 
8 0.15 509 0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.530 dcf Stack Area 38.485 sq. ft. 
Water Volume 26.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality 	Solution 0.0101 	N 

Orsat Vol. Ba' 	Solution 31.5 	ml 
%CO2  Average 15.9 %v dry 

Page 1 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

Test #: 
Date: 

4-S02/GF 
05/03/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

2.12 "H20 

63 °F 

523 °A. (°R) 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.3896 "H2O 

510 °F 

970 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.737 dscf Velocity (Vs) 31.20 fps 

Actual Meter 
Volume, Vm(actuai) 31.227 awcf Volume (actual conditions) 72,043.9 awcfm 

Volume Water 66,150.7 	adcfm 
Vapor, Vw(std) 1.224 scf Volume (std. conditions) 2,070,696.9 wscehr 

(@ 68 °F & 29.92"Hg) 34,511.6 wscfm 
Moisture (Bws) 0.0818 1,901,313.9 dscf/hr 
Percent Moisture 8.18 %v 31,688.6 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.65 lb/lb-mole Dry Basis 9.8 ppmv d 
Wet (Ms) 29.62 lb/lb-mole Wet Basis 9.0 ppmv a 

SO2  Concentration 1.640E-06 	lbs/dscf 
SO2  Mass Emissions 3.12 	lbs/hr 

Page 2 of 2 
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EQUIPMENT I IDENTIFICATION CHECKS: PRE-TEST 
7 ___---- -"PITOTS, POST-TEST 
L 	ORSAT SAMPLING SYSTEM 	• TEDLAR BAG ▪ THERMOCOUPLE @ °F 

_.0:3',13AROMETRIC PRESSURE ("Hg) 	I „-; STACK DIMENSIONS 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 02 

c_151 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
AP( "H20) 

1 Li 
	

tit 

.?" 

"XL--.  •").4")  ,f11 k 

	

COMPANY NAME: 	 C.. 	  

	

C
ANT LOCATION 	 

	

JURCE TESTED 	 
METER BOX OPERATOR: 

PARTICULATE FIELD DATA 
RUN #: 
DATE: 
START TIME: J &„)LIP-7  

TECHNICIANS: n_t 	 END TIME: 
PITOT METER BOX Y FACTOR TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 
STATIC PRESSURE ("H20) 

	NOZZLE # 	 	NOZZLE DIA. ;14 	T/C READOUT 	PRE 	—2-,  POST 
CY") t PRE 	(c110:-?,  POST 

TEST TIME 

Meter 
AH 

Meter 
Temp. 

Tm (°F) 

"211;2 r_o 

Pump 
Vacuum 

(Hg) 

C) 
L:116) 

140 
1;11 

1 I 

'5( 1 

C)I 

16 
( 

/)? 

--• 

(Cx, 
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MOISTURE DETERMINATION 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 	  Balance Level: 	 Balance Zeroed: 	  

RUN ft 

TEST DATE: 

Weight (grams) 

         

Impinger #1 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

     

     

     

        

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

      

      

      

    

S 0 / 

  

         

         

         

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

Silica Gel Impinger 

	

Final Weight 	F3,S?  

	

Initial Weight 	6 3.4/  

	

Weight Gain 	  

Total Mass of Moisture Captured: tp grams 

  

Notes: 

WorldDrive011Forms/Forms/Moisture4 ixls 

Revised 6/20/07 jmf 

179 
Inr Tpct 12PrInrt May '1-6 FL 10-12.2010 



EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cu.ft. ) 	("1120) 

Delta 
Ii 

("1120) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

°F 

5-S02/GF 
11:14-11:35 
05/03/10 

Stack 
Temp. 

°F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

778.200 

793.760 

0.15 
0.15 
0.16 
0.16 
0.16 
0.15 
0.15 
0.15 
0.15 
0.16 
0.16 
0.16 
0.16 
0.15 
0.15 
0.15 

2.12 
2.12 
2.12 

63 
63 
64 

501 
501 
501 
502 
501 
502 
502 
502 
503 
503 
503 
503 
502 
502 
502 
502 

0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.3873 
0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.4000 
0.4000 
0.3873 
0.3873 
0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.560 dcf Stack Area 38.485 sq.ft. 
Water Volume 27.0 ml 

Method 3A SO2_ Analysis Titration 

%02  Average 2.5 %v dry Normality Ba'' Solution 0.0101 	N 

Orsat Vol. Ba i 	Solution 34.0 	ml 
%CO2  Average 15.9 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

5-S02/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3929 "H20 

Avg Meter Temp. (Tm) 63 °F Avg Stack Temp. (Ts) 502°F 
Avg Meter Temp. (Tm) 523 °A ("R) Avg Stack Temp. (Ts) 962 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.764 dscf Velocity (Vs) 31.36 fps 

Actual Meter 
Volume, Vm(actual) 31.120 awcf Volume (actual conditions) 72,413.4 awcfm 

Volume Water 66,294.5 	adcfm 
Vapor, Vw(std) 1.271 scf Volume (std. conditions) 2,098,624.1 wscf/hr 

(@ 68 °F & 29.92"Hg) 34,977.1 wscfm 
Moisture (Bws) 0.0845 1,921,290.4 dscf/hr 
Percent Moisture 8.45 %v 32,021.5 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.64 lb/lb-mole Dry Basis 10.6 ppmv d 
Wet (Ms) 29.57 lb/lb-mole Wet Basis 9.7 ppmv a 

SO2  Concentration 1.760E-06 	lbs/dscf 
SO2  Mass Emissions 3.38 	lbs/hr 

CHS. Inc. Test Reoort May 3-6 & 10-12.2010 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

- SOURCE TESTED 	 

METER BOX OPERATOR: 

,.:,` 	l'i:::" RUN* 

DATE: 

START TIME: 

END TIME: 

L-0•-t-A-f )e..- 
/ ,--- 

::-:"- 	,__./i1C---)  
rel:Z____ / ) / 

,,, ., t,k,_,,/ 	 TECHNICIANS: 	1A,‘/ / 1 -5', 
EQUIPMENT / IDENTIFICATION CHECKS: ,...,- ,„ 

C,,,,C:2•PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

	NOZZLE # 	(-- 	1 	TEST TIME / ,- --- PITOTS, PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

1.,  ,..---- 	PITOTS, METER BOX ____— 	-NOZZLE DIA. 

f /4 	POST 
2 	,--- 	ORSAT SAMPLING Y FACTOR „,-t--7 	T/C READOUT 
t--,-",...-----TEDLAR TRAIN LEAK 

_— 	TRAIN LEAK 

, 1 --;7 STATIC PRESSURE 

1c -, 	PRE 
, /THERMOCOUPLE 
S ;5,70 	PRE 	(5:..V.D!:,-,7 	POST . r ; 

'_̀,-.4,71BAROMETRIC STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 

Ap(  "H2O) 
Meter 

AH 

Meter 
Temp. 

Tm 

 (°F)  

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 

Imp. Exit 

CP) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

1, 

2 i (J''  Ci; :;e—  __-2 L'Ic:, 5-  (cDLI I 

-', I t— Q, 1  ,,,;e, 6 .3 ,_____ L-1-5 ---,50(v 
1 rA-1 15, %& -°,1) 	1 1,-.A. C.,91- 

- _.1 	...__,,,, (._-:___  - 01 
—cg 

( , 	/ ' 110i 

._., 
- 	i ( L.:701 

1 Cc' ep•-c.:*.x; 

I 
__;(0, 

/'`• 
.,e7 
/ ‘"---"9--)'-c: ( 

, 162 

2 c-   efi- 

(----- 

e ".... J 
1 '--- 

Undated 10/05/09 of 
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s ter"  
MOISTURE DETERMINATION 

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

     

RUN # 	 
TEST DATE: a — 

  

e  
c_c 	 

Balance Level: 	✓ 	Balance Zeroed: 

  

    

         

         

Weight (grams) 

Impinger #1 
Final Weight  6 I  

Initial Weight 	6 ,,et  
Weight 61''ftt-.,) 	Pe--/  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

633 

Impinger #3 

	

Final Weight 	  

	

Initial Weight 	  

	

Weight Gain 	,c0  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial eight 	 
Weight al 

  

  

  

    

Total Mass of Moisture Captured: 

  

grams 

   

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Clock 	Meter 	Delta 
Time 	Reading 

(min.) 	(cu.ft. ) 	("1-120) 

Delta 
II 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

°F 

6-S02/G F 
11:45-12:06 
05/03/10 

Stack 
Temp. 

"F 

SQRT 
Delta 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

795.300 

810.930 

0.14 
0.15 
0.15 
0.16 
0.15 
0.15 
0.15 
0.15 
0.14 
0.14 
0.15 
0.15 
0.15 
0.16 
0.16 
0.15 

2.12 
2.12 
2.12 

64 
65 
65 

513 
513 

- 	513 
513 
513 
512 
512 
512 
512 
512 
513 
513 
514 
514 
514 
514 

0.3742 
0.3873 
0.3873 
0.4000 
0.3873 
0.3873 
0.3873 
0.3873 
0.3742 
0.3742 
0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.630 dcf Stack Area 38.485 sq.ft. 
Water Volume 25.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba le  Solution 0.0101 	N 

Orsat Vol. Ba11+  Solution 34.0 	ml 
%CO2  Average 16.0 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

6-S02/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3872 "H20 

Avg Meter Temp. (Tm) 65 °F Avg Stack Temp. (Ts) 513 °F 

Avg Meter Temp. (Tm) 525 °A (°R) Avg Stack Temp. (Ts) 973 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.773 dscf Velocity (Vs) 31.04 fps 

Actual Meter 
Volume, Vm(actual) 31.299 awcf Volume (actual conditions) 71,674.5 	awcfm 

Volume Water 66,033.7 	adcfm 
Vapor, Vw(std) 1.177 scf Volume (std. conditions) 2,053,726.2 wscf/hr 

(@ 68 	& 29.92"Hg) 34,228.8 wscfm 
Moisture (Bws) 0.0787 1,892,097.9 dscf/hr 
Percent Moisture 7.87 %v 31,535.0 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.66 lb/lb-mole Dry Basis 10.6 ppmv d 
Wet (Ms) 29.66 lb/lb-mole Wet Basis 9.8 ppmv a 

SO2  Concentration 1.760E-06 	lbs/dscf 

SO2  Mass Emissions 3.33 	lbs/hr 

CHS. Inr Tact Rennrt (\Any 1—A R to-17 min 



PARTICULATE FIELD DATA 
ICOMPANY NAME: 

' PLANT LOCATION 

- SOURCE TESTED 
METER BOX OPERATOR: 

( --___1--  -14:5 RUN #: 

DATE: 

START TIME: 
END TIME: 

(127 
L-c..-;1-1J-NP&-L- '—',--- /f.,-3/g)  
-F- -(-1-  / / LI (---" 

:..J t.,,./ 	 TECHNICIANS: 	1-1--■_." /UOC,7  
EQUIPMENT / IDENTIFICATION CHECKS: i  ,-- ,,,,-- 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

	—NOZZLE 

READOUT 

# 	---0,_ / 	TEST TIME / 	---- PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

i (...9<._,=,  
1.,,----- 	PITOTS, ',":< 	METER BOX 

=-1:Y  FACTOR 
TRAIN LEAK 

i r___, 	TRAIN LEAK 
• 6' STATIC PRESSURE 

_--------- NOZZLE DIA. 
,,,,.., 
i .. 	POST 

/ 	_------ ORSAT 7-4-'1 	T/C 
z.... _ 	..----- TEDLAR I 	PRE 

,--- THERMOCOUPLE (<7:3C)..< 	PRE (:(---;_:".::-_,? POST 
7-C-10,151.bAROMETRIC -:/---4 //STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3) 

Pitot 
Reading 
AP( "H2O),, 

Meter 
AH 

Meter 
Temp. 
Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
F) 

Imp. Exit 
(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

-,-2_,)00 
• 

/7 
, ) 2̀ GL-1 

,---- 
_._> L41-cl i--5fi'c,:' 16Z: 

',,2 ILI 1,2 ,  ir02 :c=:,--  '---°- (-0 .__. ..,...-  

C.;--_-__.„-36- 

'-- , I 'T.3 c.--71°---?- 

...„ , 	
• 

4-1 , 	(I; „-- 	---- 
____-, 

I L---,77 
,----  
,—)I 3 

 

..(7 , 	I, t:-- ---- 	1 ":;,-) 
---  

_..., 	.A. 

..„--3  
, 	t t-_-__7 

-- 	_-, 
``> I 

----> 
, 	,.. ,„.. 

- 	1 	...4.7 GILT 
/ 

- 
I 
 Co _- i y 

 Ii---1 

, 
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COMPANY NAME: 	 3 

  

RUN ti 	6-)  

TEST DATE:  5 —  

  

    

PLANT LOCATION: 	2-CliZre—/  
SOURCE TESTED: 

Weighed By: 	  Balance Level: 	I  

   

     

     

Balance Zeroed: 

    

     

MOISTURE DETERMINATION 

Silica Gel Impinger 
Final Weight 

Initial 
Weight Gain 

3-3 

Weight (grams) 

Impinger #1 

	

Final Weight 		(' 	c:- 
Initial 	t 	 7 

	

Weight Gain 		̀-43--.  

Impinger #2 

	

Final Weight 	6J 
 

C0 

	

Initial Weight 	(r2 , 3 /  
Weight 

Impinger #3 

	

Final Weight 	5-VD  

	

Initial Weight 	,  
Weight 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

grams Total Mass of Moisture Captured: 

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cuft. ) 	("H20) 

Delta 
I-1 

("R20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

()F 

7-S02/GF 
12:16-12:37 
05/03/10 

Stack 
Temp. 

°F 

SQRT 
Delta 

P 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

812.400 

827.910 

0.15 
0.15 
0.15 
0.16 
0.16 
0.15 
0.15 
0.15 
0.14 
0.14 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 

2.12 
2.12 
2.12 

65 
66 
66 

512 
512 
512 
512 
513 
513 
514 
514 
514 
514 
514 
514 
514 
514 
514 
514 

0.3873 
0.3873 
0.3873 
0.4000 
0.4000 
0.3873 
0.3873 
0.3873 
0.3742 
0.3742 
0.3873 
0.3873 
0.3873 
0.3873 
0.3873 
0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.510 dcf Stack Area 38.485 sq.ft. 
Water Volume 26.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba r}  Solution 0.0101 	N 

Orsat Vol. Ba rr  Solution 33.0 	ml 
%CO2  Average 16.0 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

7-S02/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3873 "H20 

Avg Meter Temp. (Tm) 66 °F Avg Stack Temp. (Ts) 513 °F 

Avg Meter Temp. (Tm) 526 °A (°R) Avg Stack Temp. (Ts) 973 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.641 dscf Velocity (Vs) 31.07 fps 

Actual Meter 
Volume, Vm(actual) 31.121 awcf Volume (actual conditions) 71,743.7 awcfm 

Volume Water 65,839.2 adcfm 
Vapor, Vw(std) 1.224 scf Volume (std. conditions) 2, 055,711.1 wscf/hr 

(0 68°F & 29.92"Hg) 34,261.9 wscfm 
Moisture (Bws) 0.0823 ,886,526.1 dscf/hr 
Percent Moisture 8.23 %v 31,442.1 dscfm 

Gas Density SO2_ Emissions 

Dry (Md) 30.66 lb/lb-mole Dry Basis 10.4 ppmv d 
Wet (Ms) 29.62 lb/lb-mole Wet Basis 9.5 ppmv a 

SO2  Concentration 1.730E-06 	lbs/dscf 

SO2  Mass Emissions 3.26 	lbs/hr 



PITOT  	 NOZZLE # '''-,  1  TEST TIME 
METER BOX 	 NOZZLE DIA. 
Y FACTOR 	 T/C READOUT , 
TRAIN LEAK TEST VACUUM, ("Hg)   PRE 	/ 11  POST 

PRE 	/,..?,,,  POST 

'-̀ 5-i_..4 //STACK  DIMENSIONS 

TRAIN LEAK TEST, (ft3/min) 

• I 4:7  STATIC PRESSURE ("H20) 

Stili_  
START TIME: / /:;c)/C7 
END TIME: 

RUN #: 

DATE: 

TECHNICIANS: 0,4 

PARTICULATE FIELD DATA 

	

(COMPANY NAME: 	--, 4-4 —r,  

	

PLANT LOCATION 	  

	

,OURCE TESTED 	  

METER BOX OPERATOR:  , 
EQUIPMENT / IDENTIFICAllal CHECKS: 
	PITOTS, 	PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 

	TEDLAR 	BAG 
THERMOCOUPLE @ °F 

/6:23AROMETRIC PRESSURE ("Hg) 

Time 
(min) 

Meter 
AH 

Sample 
Point 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
AP( "H20) 

Meter 
Temp.  
Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 °A 02 

6 7;? 
•7-2 

11, 

	 t'm 

"Th 

1 

ICt, 

67 c '2 I 

Stt-1 
q 

( 
aC 

	 L1 

IJ 
JI 

ICI  

(1; 

Z) 
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MOISTURE DETERMINATION 

COMPANY NAME: 	 (1   	 RUN ti 	  

PLANT LOCATION: 	t.€ 	TEST DATE: 	— I f.D 
SOURCE TESTED: 	F-= C–,  

Weighed By: 	  Balance Level: 	  Balance Zeroed: 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

   

   

   

Impinger #2 

	

Final Weight 	  

	

Initial ei ht 	(<1  

	

Weight Gain 	741— 	.(,) 

Impinger 
Final Weight 

Initi Weight 
Weight Gain 

  

  

  

   

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	 

Initial Weight.,, 
Weight Gain 

  

  

  

Total Mass of Moisture Captured: 	 grams 

Notes: 

VVorldDrive01:/Forms/Forms/Moisture4.xls 

Revised 6/20/07 jmf 

CHS. Inc. Tact Rennrt May 	R, 10-12_ 2010 
	

101 



EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Test #: 
Time: 
Date: 

8-S02/GF 
12:42-13:08 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P II Temp. Temp. Delta 

# (min.) (cu.ft. ) ("H20) ("H20) °F V p 

1 7 829.400 0.14 2.12 67 506 0.3742 
2 14 0.15 2.12 67 506 0.3873 
3 21 0.15 2.12 68 506 0.3873 
4 845.090 0.15 506 0.3873 
5 0.15 506 0.3873 
6 0.16 505 0.4000 
7 0.15 505 0.3873 
8 0.15 505 0.3873 
1 0.15 505 0.3873 
2 0.15 505 0.3873 
3 0.15 504 0.3873 
4 0.16 504 0.4000 
5 0.16 504 0.4000 
6 0.15 504 0.3873 
7 0.15 504 0.3873 
8 0.15 504 0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.690 dcf Stack Area 38.485 sq.ft. 
Water Volume 27.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba'±  Solution 0.0101 	N 

Orsat Vol. Ba" Solution 32.5 	ml 
%CO2  Average 15.9 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

8-SO2/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.3889 "H20 

Avg Meter Temp. (Tm) 67 °F Avg Stack Temp. (Ts) 505 °F 

Avg Meter Temp. (Tm) 527 °A (°R) Avg Stack Temp. (Ts) 965 °A ("R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.774 dscf Velocity (Vs) 31.09 fps 

Actual Meter 
Volume, Vm(actual) 31.239 awcf Volume (actual conditions) 71,789.9 awcfm 

Volume Water 65,723.7 	adcfm 
Vapor, Vw(std) 1.271 scf Volume (std. conditions) 2,074,087.6 wscf/hr 

(@ 68 °F & 29.92"Hg) 34,568.1 wscfm 
Moisture (Bws) 0.0845 1,898,827.2 dscf/hr 
Percent Moisture 8.45 %v 31,647.1 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.65 lb/lb-mole Dry Basis 10.1 	ppmv d 
Wet (Ms) 29.58 lb/lb-mole Wet Basis 9.2 ppmv a 

SO2  Concentration 1.680E-06 	lbs/dscf 

SO2  Mass Emissions 3.19 	lbs/hr 
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PARTICULATE FIELD DATA 

k...... 

(
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

(-_,_ 4- ~7 
DATE: 

START TIME: 

END TIME: 

RUN #:  

L.---r.",1„,,L„ce.t, -""j/3//61: 
,--- 
±---C

,----
___- i c4-- 	LI .). 

c.t,&.---2 	 TECHNICIANS: 	,--)1..\ _./ i '3(,(..._;/ 
EQUIPMENT / IDENTIFICATION 	NECKS: 

c7C.4, PITOT 

TEST 
TEST, 

-NOZZLE # '1 	/ 	TEST TIME z,-----_,PITOTS, PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

ORSAT SAMPLING 

THERMOCOUPLE 
VACUUM, ("Hg) 
(ft3/min) 

('H20) 

I ,------ 	PITOTS, METER BOX -- NOZZLE DIA. 

-5 	POST 
L ------ 

TEDLAR 

lf".,",:f-cAROMETRIC 

Y FACTOR T/C READOUT 
/_,----- ' TRAIN LEAK 

TRAIN LEAK 

• I 	STATIC PRESSURE 

PRE 
i,-----  ,.._.(-.D 	PRE 	4(.__:K)- 	POST 

---5,--v/STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
Ap( "H2O) 

Meter 
FI 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  
Filter Box 

(°F) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
 

% CO2 % 02 

1 -2  (2.1'02  6 cce L-19 0   Ic-: 
/2  / Lf '2 . IQ /---' 6,  5 ' ) c6, 

 

- i ,---  s-rx0 

I S ---- ,- ,--- ' -̀7-0-- 

i 
„--- 

, 	I 	- cc 
._--- . 	I 	----- -- 

• 16 

6 I „-----,04 
,ex 

, 	l'-.-,•:7 '.(Dt.-•1 

/ 1  

......, 
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C 
MOISTURE DETERMINATION 

RUN 14 

COMPANY NAME: 	CD  , 	 DATE: 	  

PLANT LOCATION: 	t 	
TEST   

SOURCE TESTED: 
Weighed By: 	 Balance Level: 	  Balance Zeroed: 	  

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 	 
. 

Weight Gain 

  

  

Impinger #2 

	

Final Weight 	6 3 (P-, 

	

Initial Weight 	  
Weight 

       

       

       

Impinger #3 

	

Final Weight 	0 / 

	

Initial Weight 	 

	

Weight Gain 	  

        

        

        

        

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

          

          

          

          

Silica Gel Impinger 
Final Weight{  

Initial Weiglat„ 	) 3 8  

       

       

       

Weight Gain 	----- 	e 

         

         

      

Total Mass of Moisture Captured: 	I--  (7,. 7 

 

grams 

  

Notes: 

WorldDrive011Forms/Forms/Moisture4.xls  

Revised 6/20/07 jmf 	
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone C FCCU 

Test #: 
Time: 
Date: 

9-S02/GF 
13:18-13:39 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P 11 Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) ("H20) "F "F 

1 7 846.600 0.15 2.12 68 508 0.3873 
2 14 0.15 2.12 68 508 0.3873 
3 21 0.16 2.12 68 509 0.4000 
4 862.330 0.16 508 0.4000 
5 0.16 509 0.4000 
6 0.15 509 0.3873 
7 0.15 509 0.3873 
8 0.15 509 0.3873 
1 0.15 509 0.3873 
2 0.15 509 0.3873 
3 0.16 509 0.4000 
4 0.16 509 0.4000 
5 0.15 508 0.3873 
6 0.15 508 0.3873 
7 0.15 508 0.3873 
8 0.15 508 0.3873 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.32 "Hg 
0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 7.000 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.730 dcf Stack Area 38.485 sq.ft. 
Water Volume 26.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba y' Solution 0.0101 	N 

Orsat Vol. Ba" Solution 32.0 	ml 
%CO2  Average 15.8 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone C FCCU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

9-S02/GF 
05/03/10 

Average Delta H 2.12 "1-120 Average SQRT Dp 0.3913 "H20 

Avg Meter Temp. (Tm) 68 °F Avg Stack Temp. (Ts) 509 °F 

Avg Meter Temp. (Tm) 528 °A (°R) Avg Stack Temp. (Ts) 969 °A (°R) 

Pressure Meter (Pm) 26.476 "Hg Pressure Stack (Ps) 26.331 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.782 dscf Velocity (Vs) 31.33 fps 

Actual Meter 
Volume, Vm(actual) 31.290 awcf Volume (actual conditions) 72,344.1 	awcfm 

Volume Water 66,440.8 	adcfm 
Vapor, Vw(std) 1.224 scf Volume (std. conditions) 2,081,470.7 wscf/hr 

((0, 68°F & 29.92"Hg) 34,691.2 wscfm 
Moisture (Bws) 0.0816 1,911,622.7 dscf/hr 
Percent Moisture 8.16 %v 31,860.4 dscfm 

Gas Density SO2  Emissions 

Dry (Md) 30.63 lb/lb-mole Dry Basis 10.0 ppmv d 
Wet (Ms) 29.60 lb/lb-mole Wet Basis 9.2 ppmv a 

SO2  Concentration 1.660E-06 	lbs/dscf 

SO2  Mass Emissions 3.17 	lbs/hr 

Page 2 of 2 

• 
CHS, Inc. Test Report May 3-6 & 10-12.2010 

	
197 



Meter 
^H 

% 02 Time 
(min) 

Stack 
Temp. 

(°F) 

% CO2 
Meter 
Temp. 

Tm (°F) 

Sample 
Point 

Pump 
Vacuum 

(Hg) 

Imp. Exit 

(°F) 

Filter Box 

(°F) 

Pitot 
Reading 

^10( "H20) 

Dry Gas Meter 

Reading (ft3) 

I  
1'-i  
/2I 

65 
6-2 

1,2, 

(C?, 

• I 	 
, ICo  

• !6 
5D1  

56)1 

'60 

198 

• 15; 

6

• 

2 

, I s- 

PARTICULATE FIELD DATA 

EQUIPMENT / IDENTIFICATION CHECKS: 
,..----":PITOTS, PRE-TEST 
	TITOTS, POST-TEST 

SAMPLING SYSTEM 
	TEDLAR BAG 
	THERMOCOUPLE @ °F 	 TRAIN LEAK TEST, (ft3/min) 

/;.6,1nAROMETRIC  PRESSURE ("Hg) 	 STATIC PRESSURE ("H20) 

NOZZLE # 	 TEST TIME 
NOZZLE DIA. 
T/C READOUT  
PRE 	, POST 

crr- j)  PRE 	 POST 

(--) ,e/  STACK DIMENSIONS 

I 
.is 

c. 

500  

Updated 10/05/09 of 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 

PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 

RUN #: 

TECHNICIANS: ci\/ 

'COMPANY NAME: 	-  

C'LANT LOCATION  L---A(..XL,4,-(e_l_  

\--,OURCE TESTED c.  

METER BOX OPERATOR: 	tA,_//  

DATE: 	(11--) 34E)  
START TIME: I -3 to  
END TIME: I 359  



• MOISTURE DETERMINATION 

COMPANY NAME: 	 S 	RUN # 

PLANT LOCATION: 	r 	Y 	I 	TEST DATE: 

SOURCE TESTED: 	C.—  
Weighed By: 	  Balance Level: 	  Balance Zeroed: 	  

 

3 — l6 

 

Weight (grams) 

Impinger #1 

	

Final Weight 	6  

	

Initial Weight 	6 3  
Weight 

Impinger #2 

	

Final Weight 	G L -  

Initial 	3 /  

	

Weight Gain 	'7/  

 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

(-275.__e-feyDD  

 

 

  

  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

7L. 2 	grams 

Silica Gel Impinger 
Final Weight 

Initial Wei ht 
Weight Gain 

Total Mass of Moisture Captured: 

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xis 
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CHS, Inc. Test Report May 3-6 & 10-12, 2010 	 199 



ORSAT SHEET 

TEST DATE: . 77:- 	/70 COMPANY NAME: 
PLANT LOCATION:  2 	t_a_fk-2  
SOURCE TESTED: 

02  
ST-9 

Total CO2+02 

CO2  /c-i5.c-f 	1 S,c-1 

1 2 3 
:•:• -:•:• 	-:•:-:-:• 	:• 	:• :•:.:•:-:• • :• 	-:•:•: -:-:•:•:• 

• .•. -.-.• . 	• .• 
•: • 

:•:.: : 

1 	 

02  

Average 

.•.•.•.•. 

1 	 `)  

Gas 

Total CO2 + 

• . • . • . 	• • . • . • • • . • . • • . • . • . • . • . • • • . • 

0 	 • .• 	.•.•.• '.•.• .•.•.•.•.•.•. 

Total CO2  + 02 

CO2  

Run # 

4. 

• • :•: 

. 	. • . 

.•.• 
.•.•.• 	• . 

.•.• .•.• 

• . • 	.•...• 

. . . . . . . . . 	. 

-.•.-.• .•. 
:•:.:•:• 	:•. 
• 

:•:•:• 	:• 	:•:-:•:-:•:•:. 	.•. 

...• . • .•. • 	.•.•.•.•.• .•...• 

• • :• :•:• :• :• :• :• :• : 

02 

:•:- : • :• 	: 	• :-:• 	: 
. • 	.•.•.•.•. • 	.•.•.•.• .•.•.". . 

. • .• 	.•.• .•.'.•.•.•...•.• 	. 

. . . . . . . • .• 	.• .• .• .• .•.•.•. -.•.• .•.• .•. • .• .• 

••• •'••••••••••••••••••••• •••••••••••••• 

• :•:•:•:• -:•:•:• •.• :•:•:•:• 	-:-:• 

• • • 	• 	• • • 
. . . 

Run # 

LP 

•• 	• 	. 	.. 	.. 	.. 	. •••••• 	• 	• 	• 	• 	• 	••••••••• 	• ... 

Total CO2  + 02 

CO2  

I 

.•.•.'.• 	.•. • .•.•.•.• .•.•. . . . . . 	. . 

Run # 

CO2  

Total CO2  + 02 

1-5 
• :• :" 	: • 	-:• 	: :•:- 
: • : 	: • 	: • 	• :• :•:• 

•:•:•:•:•:•:•:•::::: : 
.:•:•:•:-:•:•:• :.:• :•: 

02 

'total co2 
• :• 	:•:-:•:•:•:•:• 	: • : 

-:•:•:•:•:• :•:• 	1. 
.•.•.•.•.•.•.• 	• co2 

Run # 

ti 

Run # 

og 

Total CO2  + 02 

.• .•.•.•...•.'.• 	. • .• 

-.....-.....••••••••• .'• • ....• • • • • . . . . . 	. 	.•.•.• .•. 	.•.•.• • • 	1 • • . • 	• • • • • . • 

:• 
:::::•:•:-:• 

:•:•:•:• 	: • :• 	:'• 
• -:• 	:•:•:•:•:. 	:•. 
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/ 
DATE: 	 / ra ev\  COMPANY NAME: 

SOURCE TESTED: Normality Ba(CI04)2 

5-  

Run # 

Aliquot (ml.) Total Titration: 

Total Volume  coo 	Dilution: 	 

Ba++ (ml.) 	J , 	S 	Blank (ml.) 	 

S.-  

A 'T? 

Run # 

Aliquot (ml.) 

Total Volume 	60 (...-) 	Dilution: 

Ba++ (ml.) 	1. ,!-, 	Blank (ml.) 	(' 	Total Titration: 	3 „.-;<? 4 
/,./:e,  

Blank (ml.) 

Dilution: 

Total Titration: , 

Run # 	
) 	

Total Volume 

Aliquot (ml.)  	Ba++ (ml.) 

Run # 	 Total Volume 	j 0., 	Dilution: 	 

Aliquot (ml.)  	Ba++ (ml.) 	/ . -4,  	Blank (ml.) 	Total Titration: 	3 /. __S- 
I, L--  6-  

Run # 	/3  )j  

Aliquot (ml.) 

Total Volume 

Ba++ (ml.) 	(1)  	Blank (ml.) 	Total Titration: 	 

Dilution: 

Ea-ip_Ekr 
SO2  ANALYSIS TITRATION 

---- Run # 	) 	Total Volume 	5-e7(,) 	Dilution: 	 

Aliquot (ml.) 	9. c. 	Ba++ (ml.) 	1. 7 	Blank (ml.) 	 Total Titration: 	5V,(:) 

/7  

Run # 	 , 1  	Total Volume  5-(Y  
Aliquot (ml.) 	,%i '1 	Ba++ (ml.) 	/, 7  

/.7  

Dilution: 	 

Blank (ml.) 	 Total Titration: 	3' 44) 

    

Run # 	 7 	Total Volume 	r-  ,),..... -.)  ,- 	Dilution: 

Aliquot (ml.) 	 Ba++ (ml.) 	/, (0 	Blank (ml.) 

/. 6 5-  

   

 

Total Titration: 

 

   

   

Run # 

Aliquot (ml.) 

 

Total Volume 

 

Dilution: 	 

Blank (ml.) 	Total Titration: 

 

 

Ba++ (ml.) 

  

    

     

      

/, 6 

Run # 	 Total Volume 

'Aliquot (ml.) 	) 7  Ba++ (ml.) 

Dilution: 

   

Blank (ml.) Total Titration: 
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Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 1-COO2NOx 

Location: Laurel, Montana Time: 09:00-09:21 

Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02 - °A) 

v/v Dry 

NON, - ppm 
v/v Dry 

1 9:00 78.9 5.8 29.9 

2 9:01 78.8 6.1 29.7 

3 9:02 78.1 5.9 29.6 

4 9:03 78.1 6.1 29.8 

5 9:04 79.4 5.8 29.8 

6 9:05 78.6 6.1 29.6 

7 9:06 78.2 5.8 29.7 

8 9:07 79.1 5.9 29.9 

9 9:08 79.4 6.0 29.9 

10 9:09 77.7 5.8 29.8 

11 9:10 78.2 6.0 29.6 

12 9:11 77.9 6.1 29.7 

13 9:12 77.9 5.8 29.7 

14 9:13 79.3 6.0 29.8 

15 9:14 79.3 6.0 29.8 

16 9:15 78.6 6.0 29.8 

17 9:16 79.3 5.8 29.8 

18 9:17 79.4 6.1 29.7 

19 9:18 78.2 6.0 29.6 

20 9:19 78.6 6.0 29.8 

21 9:20 79.1 6.0 29.8 

22 9:21 78.6 5.9 29.9 

011  

Averages: 
CO - ppm 

v/v Dry 
78.67 

02 - "At 

v/v Dry 
5.95 

NO„ - ppm 
v/v Dry 

29.76 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 1-COO2NOx 
Source : 	Boiler #10 	 Date: 	05104/10 • 	CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Instrument Calibration Checks  

	

Time Tank Value 	instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:21 	 0 	0.1 	 0.1 

	

8:24 	44.4 	44.2 	 -0.2 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 

	

8:36 	 0 	0.2 	 0.2 

	

8:34 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

9:23 	 0 	0.3 	 0.3 	 0.1 

	

9:25 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	 (< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 
8:36 	0.0 	0.1 	 0.5 
8:34 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:23 	0.0 	0.1 	 0.5 	 0.0 
9:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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• 
Client: 	CIIS, Inc. - Laurel Refinery 	 Test #: 	1-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., Coif, 	 (< 2% of span) 

8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi 

C.„ 	Resp., Cs 	(< 5% of span) 
8:40 	0.0 	0.3 	 0.3 
8:38 	51.5 	51.2 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:23 	0.0 	0.3 	 0.3 	 0.0 
9:27 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 	 Zero 	High 
NO, 	 37 	 34 seconds 

Calculations: 

Averages: 

	

CO 	78.67 ppm v/v d 

	

02 	5.95 % v/v d 

	

NOx 	29.76 ppm v/v d 

Calibration Corrected Values: 

	

CO 	79.4 ppm v/v d 

	

02 	5.9 % v/v d 

NO 	29.8 ppm v/v d 
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• Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 2-COO2NOx 
Location: Laurel, Montana Time: 09:30-09:51 
Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02-% 
v/v Dry 

NOx  - ppm 
v/v Dry 

1 9:30 81.7 5.8 29.7 
2 9:31 80.1 6.1 29.8 
3 9:32 80.8 5.9 29.8 
4 9:33 80.2 6.0 29.9 
5 9:34 81.4 6.1 29.6 
6 9:35 80.8 6.1 29.8 
7 9:36 80.9 6.0 29.6 
8 9:37 82.5 5.9 29.7 
9 9:38 82.6 6.0 29.7 

10 9:39 82.5 6.0 29.7 
11 9:40 81.1 6.0 29.8 
12 9:41 80.2 5.9 29.8 
13 9:42 81.5 5.9 29.6 
14 9:43 80.6 5.8 29.8 
15 9:44 81.7 5.9 29.8 
16 9:45 81.1 6.1 29.9 
17 9:46 78.4 6.1 29.7 
18 9:47 79.4 6.0 29.8 
19 9:48 79.8 6.0 29.8 
20 9:49 80.9 5.9 29.8 
21 9:50 79.9 5.9 29.7 
22 9:51 81.0 6.0 29.9 

Averages: 
CO - ppm 
	

02 - % 	NON -ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

80.87 
	

5.97 	29.76 
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• 
Client: 	CIIS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks 
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDir 	(< 2% of span) 

	

8:21 	 0 	0.1 	 0.1 

	

8:24 	44.4 	44.2 	 -0.2 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 

	

9:23 	 0 	0.3 	 0.3 

	

9:25 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

9:53 	 0 	0.3 	 0.3 	 0.0 

	

9:55 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:21 	0.0 	0.0 	 0.0 

	

8:24 	8.51 	8.5 	 0.0 

	

8:28 	20.5 	20.4 	 -0.5 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 

	

9:23 	0.0 	0.1 	 0.5 

	

9:25 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

9:53 	0.0 	0.1 	 0.5 	 0.0 

	

9:55 	8.51 	8.4 	 -0.5 	 -0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 

02 	 28 	 26 seconds 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 
Time Tank Value 	Instrument 	System CE, SCE 

	

C, 	Resp., CDIr 	(< 2% of span) 
8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB, 

	

C, 	Resp., Cs 	(< 5% of span) 
9:23 	0.0 	0.3 	 0.3 
9:27 	51.5 	51.2 	 -0.3 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

	

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
9:53 	0.0 	0.3 	 0.3 	 0.0 
9:57 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 
NO, 	

Zero High 
37  34 seconds 

Calculations: 

Averages: 

	

CO 	80.87 ppm v/v d 

	

02 	5.97 % v/v d 

	

NOx 	29.76 ppm v/v d 

Calibration Corrected Values: 

	

CO 	81.7 ppm v/v d 

	

02 	6.0 % v/v d 

NO 	29.8 ppm v/v d 
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Relative Accuracy Reference Data 
• EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 3-COO2NOx 

Location: Laurel, Montana Time: 10:00-10:21 

Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02  

v/v Dry 

NOx  - ppm 

v/v Dry 

1 10:00 79.5 5.9 29.8 

2 10:01 80.6 5.8 29.6 

3 10:02 78.8 5.9 29.9 

4 10:03 80.4 5.8 29.7 

5 10:04 80.2 5.9 29.7 

6 10:05 80.5 5.9 29.7 

7 10:06 80.7 5.9 29.6 

8 10:07 78.8 5.9 29.7 

9 10:08 79.8 5.9 29.8 

10 10:09 80.3 5.8 29.7 

11 10:10 79.3 5.8 29.8 

12 10:11 79.0 5.8 29.9 

13 10:12 79.1 5.8 29.8 

14 10:13 79.3 5.9 29.8 

15 10:14 80.8 5.9 29.7 

16 10:15 78.9 5.9 29.8 

17 10:16 80.3 5.9 29.8 

18 10:17 79.0 5.9 29.7 

19 10:18 80.9 5.9 29.7 

20 10:19 80.7 5.9 29.7 

21 10:20 80.4 5.9 29.7 

22 10:21 80.5 5.8 29.7 

Averages: 
CO - ppm 02  - % NQ - ppm 

v/v Dry v/v Dry v/v Dry 
79.90 
	

5.87 
	

29.74 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 3-0002NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks 
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	 (< 2% of span) 

8:21 	 0 	0.1 	 0.1 
8:24 	44.4 	44.2 	 -0.2 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
Cv 	Resp., Cs 	(< 5% of span) 

9:53 	 0 	0.3 	 0.3 
9:55 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

10:23 	 0 	0.2 	 0.2 	 -0.1 
10:25 	44.4 	44.0 	 -0.4 	 -0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

C, 	Resp., Cs 	(< 5% of span) 
9:53 	0.0 	0.1 	 0.5 
9:55 	8.51 	8.4 	 -0.5 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SR) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

10:23 	0.0 	0.1 	 0.5 	 0.0 
10:25 	8.51 	8.4 	 -0.5 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 3-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/0,00 
Instrument Calibration Checks - continued  
NO,, Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO,, Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDff 	(< 2% of span) 

8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
C, 	Resp., Cs 	(< 5% of span) 

9:53 	0.0 	0.3 	 0.3 
9:57 	51.5 	51.2 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

10:23 	0.0 	0.3 	 0.3 	 0.0 
10:27 	51.5 	51.3 	 -0.2 	 0.1 

Instrument Response Times: 
NO„ 

	

Zero 	High 

	

37 	 34 seconds 
Calculations: 

Averages: 

	

CO 	79.90 ppm v/v d 

	

02 	5.87 % v/v d 

	

NOx 	29.74 ppm v/v d 

Calibration Corrected Values: 

	

CO 	80.7 ppm v/v d 

	

02 	5.9 % v/v d 

	

NO,, 	29.8 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 4-COO2NOx 
Location: Laurel, Montana Time: 10:30-10:51 
Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NO - ppm 
v/v Dry 

1 10:30 78.9 5.9 30.0 
2 10:31 78.7 5.9 29.9 
3 10:32 78.4 5.9 29.9 
4 10:33 78.1 5.9 29.8 
5 10:34 78.0 6.0 29.7 
6 10:35 76.8 6.0 29.7 
7 10:36 78.3 6.0 29.7 
8 10:37 78.1 5.9 29.6 
9 10:38 77.8 5.9 29.8 

10 10:39 79.9 5.9 29.5 
11 10:40 80.6 5.9 29.3 
12 10:41 81.4 5.9 29.6 
13 10:42 79.5 5.9 29.9 
14 10:43 80.0 6.0 30.0 
15 10:44 80.7 5.9 29.9 
16 10:45 80.9 5.9 29.9 
17 10:46 80.0 5.9 30.0 
18 10:47 81.6 5.9 30.0 
19 10:48 81.0 5.9 29.9 
20 10:49 81.8 5.9 29.8 
21 10:50 81.4 5.9 29.9 
22 10:51 82.4 5.9 29.7 

Averages: 
CO - ppm 

v/v Dry 
79.74 

02 - % 

v/v Dry 
5.92 

NO - ppm 
v/v Dry 

29.80 

• 
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Client: 	CRS, Inc. - Laurel Refinery 	 Test #: 4-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 

	

, Ccir 	

System CE, SCE 
Resp., 	 (< 2% of span) 

8:21 	 0 	0.1 	 0.1 
8:24 	44.4 	44.2 	 -0.2 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 

	

, Cs 	

System Bias, SB;  

Resp., 	 (< 5% of span) 
10:23 	 0 	0.2 	 0.2 
10:25 	44.4 	44.0 	 -0.4 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

, 

	

Resp. Cs 	(< 5% of span) C„ 	 (< 3% of span) 
10:53 	 0 	0.2 	 0.2 	 0.0 
10:55 	44.4 	44.0 	 -0.4 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	 (< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

C, 	Resp., Cs 	(< 5% of span) 
10:23 	0.0 	0.1 	 0.5 
10:25 	8.51 	8.4 	 -0.5 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

10:53 	0.0 	0.0 	 0.0 	 -0.5 
10:55 	8.51 	8.5 	 0.0 	 0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-COO2NOx 

Source: 	Boiler #10 	 Date: 	05/04/10 

Instrument Calibration Checks - continued  

NO., Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

C 	Resp., CDir 	(< 2% of span) 

	

8:21 	0.0 	0.2 	 0.2 

	

8:26 	51.5 	51.4 	 -0.1 

	

8:30 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

	

C, 	Resp., Cs 	(< 5% of span) 

	

10:23 	0.0 	0.3 	 0.3 

	

10:27 	51.5 	51.3 	 -0.2 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

	

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

10:53 	0.0 	0.4 	 0.4 	 0.1 

	

10:57 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: 	 Zero 00 	 High 

NO, 	 37 	 34 seconds 

Calculations: 

Averages: 

	

CO 	79.74 ppm v/v d 

	

02 	5.92 % v/v d 

	

NOx 	29.80 ppm v/v d 

Calibration Corrected Values: 

	

CO 	80.6 ppm v/v d 

	

02 	5.9 % v/v d 

	

NO, 	29.8 ppm v/v d 
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Relative Accuracy Reference Data 
• EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 5-COO2NOx 

Location: Laurel, Montana Time: 11:00-11:21 

Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry v/v Dry 
NO, - ppm 

v/v Dry 

1 11:00 82.3 5.8 30.0 

2 11:01 80.2 5.8 30.0 

3 11:02 80.0 5.8 29.9 

4 11:03 81.4 5.9 29.9 

5 11:04 81.2 5.9 30.0 

6 11:05 81.6 5.8 29.8 

7 11:06 80.2 5.9 29.9 

8 11:07 80.9 5.9 29.9 

9 11:08 80.7 5.8 29.7 

10 11:09 82.4 5.8 29.8 

11 11:10 81.4 5.8 29.9 

12 11:11 81.4 5.8 30.0 

13 11:12 79.7 5.8 30.0 

14 11:13 81.5 5.8 30.0 

15 11:14 79.6 5.8 29.9 

16 11:15 81.0 5.8 29.9 

17 11:16 80.8 5.8 30.0 

18 11:17 82.4 5.8 29.9 

19 11:18 81.7 5.8 30.0 

20 11:19 79.6 5.8 30.0 

21 11:20 81.0 5.7 29.8 

22 11:21 80.0 5.8 30.0 

Averages: 
CO - ppm 
	

02 - 
	NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

80.95 
	

5.81 
	

29.92 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 

	

, Coir 	

System CE, SCE 
Resp., 	 (< 2% of span) 

8:21 	 0 	0.1 	 0.1 
8:24 	44.4 	44.2 	 -0.2 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  

Resp., s C C, 	 (< 5% of span) 
10:53 	 0 	0.2 	 0.2 
10:55 	44.4 	44.0 	 -0.4 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBr- SBi) 
(< 5% of span) C„ 	Resp., Cs 	 (< 3% of span) 

11:23 	 0 	0.2 	 0.2 	 0.0 
11:25 	44.4 	44.1 	 -0.3 	 0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, Sfiti  
C, 	Resp., Cs 	(< 5% of span) 

10:53 	0.0 	0.0 	 0.0 
10:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:23 	0.0 	0.0 	 0.0 	 0.0 
11:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 

Source: 	Boiler #10 	 Date: 	05/04/10 

Instrument Calibration Checks - continued  

NQ Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO, Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cy 	Resp., CDir 	(< 2% of span) 

	

8:21 	0.0 	0.2 	 0.2 

	

8:26 	51.5 	51.4 	 -0.1 

	

8:30 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C 	Resp., Cs 	(< 5% of span) 

	

10:53 	0.0 	0.4 	 0.4 

	

10:57 	51.5 	51.3 	 -0.2 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:23 	0.0 	0.4 	 0.4 	 0.0 

11:27 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: 	 Zero 	High  00 
NO„ 	 37 	 34 seconds 

Calculations: 

Averages: 

	

CO 	80.95 ppm v/v d 

	

02 	5.81 % v/v d 

	

NOx 	29.92 ppm v/v d 

Calibration Corrected Values: 

	

CO 	81.8 ppm v/v d 

	

02 	5.8 % v/v d 

	

NO,, 	29.9 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 6-COO2NOx 
Location: Laurel, Montana Time: 11:30-11:51 
Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO., - ppm 
v/v Dry 

1 11:30 82.5 5.9 29.8 
2 11:31 79.9 5.9 29.8 
3 11:32 83.5 5.9 29.7 
4 11:33 81.3 5.9 29.8 
5 11:34 82.6 5.9 29.6 
6 11:35 80.5 6.0 29.7 
7 11:36 80.6 5.9 29.7 
8 11:37 81.5 5.9 29.7 
9 11:38 83.4 5.9 29.8 

10 11:39 83.3 5.9 29.8 
11 11:40 80.6 5.9 29.7 
12 11:41 80.2 5.9 29.7 
13 11:42 80.3 5.9 29.7 
14 11:43 83.3 5.9 29.7 
15 11:44 83.4 5.9 29.6 
16 11:45 82.5 5.9 29.5 
17 11:46 81.0 5.9 29.6 
18 11:47 80.4 5.9 29.5 
19 11:48 82.8 5.9 29.6 
20 11:49 82.4 5.9 29.5 
21 11:50 81.3 5.9 29.4 
22 11:51 82.1 5.8 29.5 

Averages: 
CO - ppm 	02 - 

	NO., - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

81.79 
	

5.90 
	

29.65 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-0002NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., Cnir 	(< 2% of span) 

8:21 	 0 	0.1 	 0.1 
8:24 	44.4 	44.2 	 -0.2 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
11:23 	 0 	0.2 	 0.2 
11:25 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	 0 	0.3 	 0.3 	 0.1 
11:55 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C,, 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
Cv 	Resp., Cs 	(< 5% of span) 

11:23 	0.0 	0.0 	 0.0 
11:25 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	0.0 	0.0 	 0.0 	 0.0 
11:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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Client: 	CRS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 

	

Cv 	Resp., CDir 	(< 2% of span) 
8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  

	

C„ 	Resp., Cs 	(< 5% of span) 
11:23 	0.0 	0.4 	 0.4 
11:27 	51.5 	51.3 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

	

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
11:53 	0.0 	0.3 	 0.3 	 -0.1 
11:57 	51.5 	51.2 	 -0.3 	 -0.1 

Instrument Response Times: 
NO, 	

Zero High 
37  34 seconds 

Calculations: 

Averages: 

	

CO 	81.79 ppm v/v d 

	

02 	5.90 % v/v d 

	

NOx 	29.65 ppm v/v d 

Calibration Corrected Values: 

	

CO 	82.6 ppm v/v d 

	

02 	5.9 % v/v d 

NO 	29.6 ppm v/v d 

Page 3 of 3 

CHS 	Tact Rpnort Mav 1-6 R, 10-17 2010 



Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CFIS, Inc. - Laurel Refinery Run #: 7-COO2NOx 
Location: Laurel, Montana Time: 12:00-12:21 
Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
0 2 - Yo 
v/v Dry 

NO,, - ppm 

v/v Dry 

1 12:00 81.2 5.8 29.4 
2 12:01 82.0 5.8 29.5 
3 12:02 79.9 5.8 29.6 
4 12:03 81.7 5.9 29.8 
5 12:04 79.8 5.9 29.8 
6 12:05 81.6 5.9 30.0 
7 12:06 79.6 5.9 29.8 
8 12:07 80.4 5.9 30.0 
9 12:08 80.6 6.0 29.9 

10 12:09 79.9 6.0 30.0 
11 12:10 79.5 6.0 29.9 
12 12:11 81.3 6.0 29.9 
13 12:12 82.0 6.0 29.8 
14 12:13 81.5 6.0 29.8 
15 12:14 82.1 6.0 29.8 
16 12:15 82.2 6.0 29.9 
17 12:16 81.9 5.9 29.9 
18 12:17 80.7 5.9 29.9 
19 12:18 80.7 6.0 30.0 
20 12:19 81.0 6.0 29.9 
21 12:20 79.9 6.0 29.9 
22 12:21 80.7 6.0 29.8 

Averages: 
CO - ppm 
	

02 - 
	N4Co - ppm 

	

v/v Dry 	V / V Dry 	v/v Dry 

	

80.92 
	

5.94 
	

29.83 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	IRnesstprue:i,  t 	System CE, SCE 
C, 	

c 	

(< 2% of span) 

	

8:21 	 0 	0.1 	 0.1 

	

8:24 	44.4 	44.2 	 -0.2 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

Resp. Cs C, 	 , 	 (< 5% of span) 

	

11:53 	 0 	0.3 	 0.3 

	

11:55 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 

	

, C5 	

System Bias, SBf 	Drift, D (SBf- SBi) 

Resp. Cv 	 (< 5% of span) 	(< 3% of span) 

	

12:23 	 0 	0.3 	 0.3 	 0.0 

	

12:25 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 
Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., CDir 	 (< 2% of span) 
8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

C,, 	Resp., Cs 	(< 5% of span) 
11:53 	0.0 	0.0 	 0.0 
11:55 	8.51 	8.5 	 0.0 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SE3i) 

C, 	Resp., C5 	(< 5% of span) 	(< 3% of span) 
12:23 	0.0 	0.0 	 0.0 	 0.0 
12:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 
02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks - continued  
NO, Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO„ Calibration Error Tests 
Time Tank Value 	Instrument 	System CE, SCE 

	

Cv 	Resp., CDff 	 (< 2% of span) 
8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB, 

	

C„ 	Resp., Cs 	(< 5% of span) 
11:53 	0.0 	0.3 	 0.3 
11:57 	51.5 	51.2 	 -0.3 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

	

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
12:23 	0.0 	0.3 	 0.3 	 0.0 
12:27 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 
NO„ 	

Zero High 
37  34 seconds 

Calculations: 

Averages: 

	

CO 	80.92 ppm v/v d 

	

02 	5.94 % v/v d 

	

NOx 	29.83 ppm v/v d 

Calibration Corrected Values: 

	

CO 	81.7 ppm v/v d 

	

02 	5.9 % v/v d 

NO 	29.9 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Method #3A, 7E & 10 

Client: CRS, Inc. - Laurel Refinery Run #: 8-COO2NOx 
Location: Laurel, Montana Time: 12:30-12:51 
Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO - ppm 
v/v Dry 

1 12:30 82.7 5.9 29.6 
2 12:31 81.5 5.9 29.7 
3 12:32 82.5 6.0 29.7 
4 12:33 82.1 6.0 29.8 
5 12:34 82.0 5.9 29.5 
6 12:35 82.7 6.0 29.6 
7 12:36 82.9 6.0 29.6 
8 12:37 80.8 6.0 29.5 
9 12:38 82.5 6.0 29.6 

10 12:39 82.9 6.0 29.5 
11 12:40 82.6 6.0 29.4 
12 12:41 81.5 5.9 29.5 
13 12:42 83.2 5.9 29.5 
14 12:43 81.2 5.9 29.6 
15 12:44 82.6 5.9 29.7 
16 12:45 81.9 5.8 29.5 
17 12:46 80.6 5.9 29.6 
18 12:47 82.9 5.8 29.5 
19 12:48 82.5 5.9 29.7 
20 12:49 82.0 5.8 29.8 
21 12:50 80.6 5.8 29.8 
22 12:51 80.9 5.8 29.7 

Averages: 
CO - ppm 
	

02 - % 
	

NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

82.05 
	

5.91 
	

29.61 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks 
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

	

8:21 	 0 	0.1 	 0.1 

	

8:24 	44.4 	44.2 	 -0.2 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C, 	Resp., Cs 	(< 5% of span) 

	

12:23 	 0 	0.3 	 0.3 

	

12:25 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:53 	 0 	0.3 	 0.3 	 0.0 

	

12:55 	44.4 	44.0 	 -0.4 	 -0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	 (< 2% of span) 

8:21 	0.0 	0.0 	 0.0 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
12:23 	0.0 	0.0 	 0.0 
12:25 	8.51 	8.5 	 0.0 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
12:53 	0.0 	0.1 	 0.5 	 0.5 
12:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 35 seconds 

02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 

Instrument Calibration Checks - continued  
NO,Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

	

Cv 	Resp., CDjr 	 (< 2% of span) 

	

8:21 	0.0 	0.2 	 0.2 

	

8:26 	51.5 	51.4 	 -0.1 

	

8:30 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

	

Cv 	Resp., Cs 	(< 5% of span) 

	

12:23 	0.0 	0.3 	 0.3 

	

12:27 	51.5 	5L2 	 -0.3 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

	

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:53 	0.0 	0.3 	 0.3 	 0.0 

	

12:57 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 
NO„ 	

Zero High 
37  34 seconds 

Calculations: 

Averages: 

	

CO 	82.05 ppm v/v d 

	

02 	5.91 % v/v d 

	

NOx 	29.61 ppm v/v d 

Calibration Corrected Values: 

	

CO 	83.0 ppm v/v d 

	

02 	5.9 % v/v d 

	

NO 	29.7 ppm v/v d 
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Relative Accuracy Reference Data • EPA Method #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 9-COO2NOx 

Location: Laurel, Montana Time: 13:00-13:21 

Source: Boiler #10 Date: 05/04/10 

# Time 

CO - ppm 

v/v Dry 

02  - % 
v/v Dry 

NO., - ppm 
v/v Dry 

1 13:00 81.1 5.9 29.7 

2 13:01 82.1 5.9 29.8 

3 13:02 82.8 5.9 29.6 

4 13:03 80.0 5.9 29.6 

5 13:04 82.0 5.9 29.8 

6 13:05 80.7 5.9 29.8 

7 13:06 82.1 5.9 29.8 

8 13:07 80.9 5.9 29.9 

9 13:08 82.4 5.9 29.9 

10 13:09 82.8 5.8 29.8 

11 13:10 81.3 5.9 29.9 

12 13:11 81.0 5.9 29.8 

13 13:12 80.0 5.9 29.8 

14 13:13 81.6 5.9 29.8 

15 13:14 82.8 5.9 29.8 

16 13:15 82.3 5.9 29.9 

17 13:16 80.7 5.9 30.0 

18 13:17 82.4 5.8 29.9 

19 13:18 83.4 5.9 30.0 

20 13:19 82.9 5.9 30.0 

21 13:20 80.0 5.9 29.9 

22 13:21 83.0 5.9 29.8 

Averages: 
CO - ppm 
	

02- % 
	

NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

81.74 
	

5.89 
	

29.83 
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Client: 	CRS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source : 	Boiler #10 	 Date: 	05/04/10 

Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 

CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

C, 	Resp., CD;, 	(< 2% of span) 

	

8:21 	 0 	0.1 	 0.1 

	

8:24 	44.4 	44.2 	 -0.2 

	

8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C,, 	Resp., Cs 	(< 5% of span) 

	

12:53 	 0 	0.3 	 0.3 

	

12:55 	44.4 	44.0 	 -0.4 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:23 	 0 	0.3 	 0.3 	 0.0 

	

13:25 	44.4 	44.0 	 -0.4 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

C„ 	Resp., CDir 	(< 2% of span) 

	

8:21 	0.0 	0.0 	 0.0 

	

8:24 	8.51 	8.5 	 0.0 

	

8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, S.13;  

C„ 	Resp., Cs 	(< 5% of span) 

	

12:53 	0.0 	0.1 	 0.5 

	

12:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:23 	0.0 	0.1 	 0.5 	 0.0 

	

13:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 

CO 	 36 	 35 seconds 

02 	 28 	 26 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source: 	Boiler #10 	 Date: 	05/04/10 
Instrument Calibration Checks - continued  
NO, Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO, Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDIr 	(< 2% of span) 

8:21 	0.0 	0.2 	 0.2 
8:26 	51.5 	51.4 	 -0.1 
8:30 	100.7 	100.3 	 -0.4 
8:45 	53.3 	49.4 From FCC on 5/3/10 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB, 
C„ 	Resp., Cs 	(< 5% of span) 

12:53 	0.0 	0.3 	 0.3 
12:57 	51.5 	51.2 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

13:23 	0.0 	0.3 	 0.3 	 0.0 
13:27 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 	 Zero 	High 
NO, 	 37 	 34 seconds 

Calculations: 

Averages: 

	

CO 	81.74 ppm v/v d 

	

02 	5.89 % v/v d 

	

NOx 	29.83 ppm v/v d 

Calibration Corrected Values: 

	

CO 	82.7 ppm v/v d 

	

02 	5.9 % v/v d 

NO 	29.9 ppm v/v d 
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CHS, Inc. - Laurel Refinery 
Boiler 1410 
C0/02/NO1 Computer Logger Data 
05/04/10 

Time 
CO - ppm 

v/v Dry 
02 % 
v/v Dry 

NO, - ppm 
v/v Dry Comments 

8:20 0.1 0.0 0.2 Initial Calibrations/Tank IDS 
8:21 0.1 0.0 0.2 CO Tanks 
8:22 0.1 0.0 0.2 ET0003451 @ 44.4 ppm; Exp. 09-28-12 
8:23 31.1 5.5 0.2 ET0003462 @ 98.0 ppm; Exp. 09-28-12 
8:24 44.2 8.5 0.2 CO Instrument: CAI 200 
8:25 6.5 2.0 32.6 
8:26 0.1 0.0 51.4 02  Tanks 
8:27 71.3 16.1 7.4 ET0003451 @ 8.51%; Exp. 09/28/12 
8:28 97.6 20.4 0.2 ET0003519 @ 20.5%; Exp. 06/19/12 
8:29 14.2 3.1 68.3 02  Instrument: Servomex 1400 
8:30 0.1 0.0 100.3 
8:31 0.1 0.0 13.2 
8:32 0.1 0.0 0.2 
8:33 29.7 6.0 0.2 CO/02  Response Time 
8:34 44.1 8.5 0.2 
8:35 7.0 1.3 0.2 C0/02  Response Time 
8:36 0.2 0.1 0.2 
8:37 0.2 0.1 34.7 NO, Response Time 
8:38 0.2 0.1 51.2 
8:39 0.2 0.1 10.4 NO Response Time 
8:40 0.2 0.1 0.3 NO Tanks 
8:41 0.2 0.1 0.3 LL82176 @ 51.5 ppm; Exp. 10-19-11 
8:42 0.2 0.0 0.3 LL31587 @ 100.7 ppm; Exp. 08-11-10 
8:43 0.2 0.0 0.3 LL82188 @ 53.3 ppm; Exp. 10-29-11 
8:44 0.2 0.0 0.3 NO„ Instrument: CAI 400 
8:45 40.2 4.2 14.2 
8:46 78.4 6.1 29.8 
8:47 79.0 5.8 29.8 
8:48 77.8 5.9 29.8 
8:49 77.3 5.8 29.8 
8:50 78.7 6.1 29.8 
8:51 78.4 6.1 29.9 
8:52 77.5 6.1 29.6 
8:53 78.6 6.0 29.6 
8:54 78.9 6.0 29.9 
8:55 79.4 6.1 29.7 
8:56 79.4 6.0 29.8 
8:57 77.8 6.1 29.7 
8:58 78.2 6.0 29.7 
8:59 78.5 5.9 29.8 
9:00 78.9 5.8 29.9 Start Run 1 
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CHS, Inc. - Laurel Refinery 
Boiler #10 
CO/02/N°, Computer Logger Data 
05/04/10 

Time 
CO-ppm 

v/v Dry 
02 - % 
v/v Dry 

NO - ppm 
v/v Dry Comments 

9:01 78.8 6.1 29.7 
9:02 78.1 5.9 29.6 
9:03 78.1 6.1 29.8 
9:04 79.4 5.8 29.8 
9:05 78.6 6.1 29.6 
9:06 78.2 5.8 29.7 
9:07 79.1 5.9 29.9 
9:08 79.4 6.0 29.9 
9:09 77.7 5.8 29.8 
9:10 78.2 6.0 29.6 
9:11 77.9 6.1 29.7 
9:12 77.9 5.8 29.7 
9:13 79.3 6.0 29.8 
9:14 79.3 6.0 29.8 
9:15 78.6 6.0 29.8 
9:16 79.3 5.8 29.8 
9:17 79.4 6.1 29.7 
9:18 78.2 6.0 29.6 
9:19 78.6 6.0 29.8 
9:20 79.1 6.0 29.8 
9:21 78.6 5.9 29.9 End Run 1 
9:22 14.6 2.1 4.5 
9:23 0.3 0.1 0.3 
9:24 32.8 4.9 0.3 
9:25 44.1 8.5 0.3 
9:26 10.3 2.0 34.0 
9:27 0.3 0.1 51.2 
9:28 0.3 0.1 3.7 
9:29 28.4 3.1 17.4 
9:30 81.7 5.8 29.7 Start Run 2 
9:31 80.1 6.1 29.8 
9:32 80.8 5.9 29.8 
9:33 80.2 6.0 29.9 
9:34 81.4 6.1 29.6 
9:35 80.8 6.1 29.8 
9:36 80.9 6.0 29.6 
9:37 82.5 5.9 29.7 
9:38 82.6 6.0 29.7 
9:39 82.5 6.0 29.7 
9:40 81.1 6.0 29.8 
9:41 80.2 5.9 29.8 
9:42 81.5 5.9 29.6 

CHS, Inc. Test Reoort May 3-6 & 10-12. 2010 



CHS, Inc. - Laurel Refinery 
Boiler #10 
C0/02/NON  Computer Logger Data 
05/04/10 • 

	

CO - ppm 	02  - % 	NON  - ppm 
Time 	v/v Dry 	v/v Dry 	v/v Dry Comments 
9:43 80.6 5.8 29.8 
9:44 81.7 5.9 29.8 
9:45 81.1 6.1 29.9 
9:46 78.4 6.1 29.7 
9:47 79.4 6.0 29.8 
9:48 79.8 6.0 29.8 
9:49 80.9 5.9 29.8 
9:50 79.9 5.9 29.7 
9:51 81.0 6.0 29.9 End Run 2 
9:52 21.1 1.8 5.7 
9:53 0.3 0.1 0.3 
9:54 36.1 5.8 0.3 
9:55 44.1 8.4 0.3 
9:56 6.3 2.1 30.6 
9:57 0.3 0.1 51.2 
9:58 0.3 0.1 10.4 
9:59 26.0 3.7 19.4 

10:00 79.5 5.9 29.8 Start Run 3 
10:01 80.6 5.8 29.6 
10:02 78.8 5.9 29.9 
10:03 80.4 5.8 29.7 
10:04 80.2 5.9 29.7 
10:05 80.5 5.9 29.7 
10:06 80.7 5.9 29.6 
10:07 78.8 5.9 29.7 
10:08 79.8 5.9 29.8 
10:09 80.3 5.8 29.7 
10:10 79.3 5.8 29.8 
10:11 79.0 5.8 29.9 
10:12 79.1 5.8 29.8 
10:13 79.3 5.9 29.8 
10:14 80.8 5.9 29.7 
10:15 78.9 5.9 29.8 
10:16 80.3 5.9 29.8 
10:17 79.0 5.9 29.7 
10:18 80.9 5.9 29.7 
10:19 80.7 5.9 29.7 
10:20 80.4 5.9 29.7 
10:21 80.5 5.8 29.7 End Run 3 
10:22 14.8 0.9 5.5 
10:23 0.2 0.1 0.3 
10:24 31.9 6.2 0.3 
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CHS, Inc. - Laurel Refinery 
Boiler #10 

C0/02/NO,, Computer Logger Data 
05/04/10 

Time 
CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NO, - ppm 
v/v Dry Comments 

10:25 44.0 8.4 0.3 
10:26 16.2 1.2 33.7 
10:27 0.3 0.1 51.3 
10:28 0.3 0.1 7.3 
10:29 31.7 4.1 20.2 
10:30 78.9 5.9 30.0 Start Run 4 
10:31 78.7 5.9 29.9 
10:32 78.4 5.9 29.9 
10:33 78.1 5.9 29.8 
10:34 78.0 6.0 29.7 
10:35 76.8 6.0 29.7 
10:36 78.3 6.0 29.7 
10:37 78.1 5.9 29.6 
10:38 77.8 5.9 29.8 
10:39 79.9 5.9 29.5 
10:40 80.6 5.9 29.3 
10:41 81.4 5.9 29.6 
10:42 79.5 5.9 29.9 
10:43 80.0 6.0 30.0 
10:44 80.7 5.9 29.9 
10:45 80.9 5.9 29.9 
10:46 80.0 5.9 30.0 
10:47 81.6 5.9 30.0 
10:48 81.0 5.9 29.9 
10:49 81.8 5.9 29.8 
10:50 81.4 5.9 29.9 
10:51 82.4 5.9 29.7 End Run 4 
10:52 16.2 1.7 4.9 
10:53 0.2 0.0 0.4 
10:54 30.7 5.1 0.4 
10:55 44.0 8.5 0.4 
10:56 11.4 2.0 36.1 
10:57 0.2 0.0 51.3 
10:58 0.2 0.0 6.8 
10:59 21.8 5.2 21.7 
11:00 82.3 5.8 30.0 Start Run 5 
11:01 80.2 5.8 30.0 
11:02 80.0 5.8 29.9 
11:03 81.4 5.9 29.9 
11:04 81.2 5.9 30.0 
11:05 81.6 5.8 29.8 
11:06 80.2 5.9 29.9 
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• 
CHS, Inc. - Laurel Refinery 
Boiler #10 

C0/02/NO,Computer Logger Data 

05/04/10 

Time 
CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NON  - ppm 

v/v Dry Comments 

11:07 80.9 5.9 29.9 
11:08 80.7 5.8 29.7 
11:09 82.4 5.8 29.8 
11:10 81.4 5.8 29.9 
11:11 81.4 5.8 30.0 
11:12 79.7 5.8 30.0 
11:13 81.5 5.8 30.0 
11:14 79.6 5.8 29.9 
11:15 81.0 5.8 29.9 
11:16 80.8 5.8 30.0 
11:17 82.4 5.8 29.9 
11:18 81.7 5.8 30.0 
11:19 79.6 5.8 30.0 
11:20 81.0 5.7 29.8 
11:21 80.0 5.8 30.0 End Run 5 
11:22 12.9 2.2 4.7 
11:23 0.2 0.0 0.4 
11:24 29.5 3.9 0.4 
11:25 44.1 8.5 0.3 
11:26 12.9 1.7 38.3 
11:27 0.3 0.0 51.3 
11:28 0.2 0.0 11.6 
11:29 32.6 3.1 22.8 
11:30 82.5 5.9 29.8 Start Run 6 
11:31 79.9 5.9 29.8 
11:32 83.5 5.9 29.7 
11:33 81.3 5.9 29.8 
11:34 82.6 5.9 29.6 
11:35 80.5 6.0 29.7 
11:36 80.6 5.9 29.7 
11:37 81.5 5.9 29.7 
11:38 83.4 5.9 29.8 
11:39 83.3 5.9 29.8 
11:40 80.6 5.9 29.7 
11:41 80.2 5.9 29.7 
11:42 80.3 5.9 29.7 
11:43 83.3 5.9 29.7 
11:44 83.4 5.9 29.6 
11:45 82.5 5.9 29.5 
11:46 81.0 5.9 29.6 
11:47 80.4 5.9 29.5 
11:48 82.8 5.9 29.6 
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CRS, Inc. - Laurel Refinery 
Boiler #10 

C0/02/NO1 Computer Logger Data 

Mr 05/04/10 

	

CO-ppm 	02 - % 
Time 	v/v Dry 	v/v Dry 

NO„ - ppm 
v/v Dry Comments 

11:49 82.4 5.9 29.5 

11:50 81.3 5.9 29.4 

11:51 82.1 5.8 29.5 End Run 6 

11:52 16.7 0.8 5.8 

11:53 0.3 0.0 0.3 

11:54 31.6 4.8 0.3 

11:55 44.1 8.5 0.3 

11:56 5.8 3.3 33.7 

11:57 0.3 0.0 51.2 
4.9 11:58 0.3 0.0 

11:59 27.7 2.9 22.4 

12:00 81.2 5.8 29.4 Start Run 7 

12:01 82.0 5.8 29.5 

12:02 79.9 5.8 29.6 

12:03 81.7 5.9 29.8 

12:04 79.8 5.9 29.8 

12:05 81.6 5.9 30.0 

12:06 79.6 5.9 29.8 

12:07 80.4 5.9 30.0 

12:08 80.6 6.0 29.9 

12:09 79.9 6.0 30.0 

12:10 79.5 6.0 29.9 

12:11 81.3 6.0 29.9 

12:12 82.0 6.0 29.8 

12:13 81.5 6.0 29.8 

12:14 82.1 6.0 29.8 

12:15 82.2 6.0 29.9 

12:16 81.9 5.9 29.9 

12:17 80.7 5.9 29.9 

12:18 80.7 6.0 30.0 

12:19 81.0 6.0 29.9 

12:20 79.9 6.0 29.9 

12:21 80.7 6.0 29.8 End Run 7 

12:22 12.4 2.3 7.1 

12:23 0.3 0.0 0.3 

12:24 28.4 4.4 0.3 

12:25 44.1 8.5 0.3 

12:26 11.3 2.1 34.9 

12:27 0.3 0.0 51.2 
8.3 12:28 0.3 0.0 

12:29 28.5 2.7 18.6 

12:30 82.7 5.9 29.6 Start Run 8 
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• 
CHS, Inc. - Laurel Refinery 
Boiler #10 

C0/02/NO,Computer Logger Data 

05/04/10 

Time 
CO - ppm 

v/v Dry 

02  - % 

v/v Dry 
NO, - PPm 

v/v Dry Comments 

12:31 81.5 5.9 29.7 
12:32 82.5 6.0 29.7 
12:33 82.1 6.0 29.8 
12:34 82.0 5.9 29.5 
12:35 82.7 6.0 29.6 
12:36 82.9 6.0 29.6 
12:37 80.8 6.0 29.5 
12:38 82.5 6.0 29.6 
12:39 82.9 6.0 29.5 
12:40 82.6 6.0 29.4 
12:41 81.5 5.9 29.5 
12:42 83.2 5.9 29.5 
12:43 81.2 5.9 29.6 
12:44 82.6 5.9 29.7 
12:45 81.9 5.8 29.5 
12:46 80.6 5.9 29.6 
12:47 82.9 5.8 29.5 
12:48 82.5 5.9 29.7 
12:49 82.0 5.8 29.8 
12:50 80.6 5.8 29.8 
12:51 80.9 5.8 29.7 End Run 8 
12:52 16.3 1.5 11.4 
12:53 0.3 0.1 0.3 
12:54 32.7 5.8 0.3 
12:55 44.0 8.5 0.3 
12:56 12.1 2.4 30.1 
12:57 0.3 0.1 51.2 
12:58 0.3 0.1 6.9 
12:59 34.1 2.9 21.1 
13:00 81.1 5.9 29.7 Start Run 9 
13:01 82.1 5.9 29.8 
13:02 82.8 5.9 29.6 
13:03 80.0 5.9 29.6 
13:04 82.0 5.9 29.8 
13:05 80.7 5.9 29.8 
13:06 82.1 5.9 29.8 
13:07 80.9 5.9 29.9 
13:08 82.4 5.9 29.9 
13:09 82.8 5.8 29.8 
13:10 81.3 5.9 29.9 
13:11 81.0 5.9 29.8 
13:12 80.0 5.9 29.8 
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• 
CHS, Inc. - Laurel Refinery 
Boiler #10 
C0/02/NO,Computer Logger Data 

05/04/10 

	

CO - ppm 	02  - % 	NO, - ppm 
Time 	v/v Dry 	v/v Dry 	v/v Dry Comments 

13:13 81.6 5.9 29.8 
13:14 82.8 5.9 29.8 
13:15 82.3 5.9 29.9 
13:16 80.7 5.9 30.0 
13:17 82.4 5.8 29.9 
13:18 83.4 5.9 30.0 
13:19 82.9 5.9 30.0 
13:20 80.0 5.9 29.9 
13:21 83.0 5.9 29.8 End Run 9 
13:22 14.2 3.1 6.0 
13:23 0.3 0.1 0.3 
13:24 30.8 4.7 0.3 
13:25 44.0 8.5 0.3 
13:26 11.1 3.1 35.8 

13:27 0.3 0.1 51.2 
13:28 0.3 0.1 8.6 
13:29 0.3 0.1 0.3 
13:30 0.3 0.1 0.3 
13:31 0.3 0.1 0.3 
13:32 0.3 0.1 0.3 
13:33 0.3 0.0 0.3 
13:34 0.3 0.0 0.3 
13:35 0.3 0.0 0.3 
13:36 0.3 0.0 0.3 

C (I 
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NO‘  EXAMPLE CALCULATIONS 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

Calculate the "Calibration Corrected NOx  Value", CGAS GAS - EPA Reference Method #7E 

CGAS 

CGAS 
	 corrected gas concentration, ppm v/v dry 

(Cm.- Co)[CMA/(CM - Co)] 

CMean = 	average gas ppm from analyzer 
Cm. 	, //  
Co 	= 	average of initial and final (post) system bias calibration check for zero 

calibration gas, ppm 
Co  = 	0 , a  
CMA = 	actual concentration of upscale calibration gas, ppm 
CMA  = 	 q ‘f s If  

CM 	= 	average of initial and final (post) system bias calibration check for upscale 
calibration gas, ppm 

CM 	44 t  

CGAS 
	 ,11  cmean- 0.a 	Co)[ 	4  CMA/(  4. I  CM - 	 Co)] 

= 	 2 Q.  

WorldDrive01: Worms \ Forms \NOx Cal Corrected & Fd I .wpd 
Revised 07/16/07 jmf 
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COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

RUN: 	/  C 0 
TEST DATE: 

NO EXAMPLE CALCULATIONS 

Calculate the "Calibration Corrected NO, Value", CGAs  - EPA Reference Method #7E 

CGAS 	 (C Mean - Co)[CmA/(Cm  - Co)] 

CGAS 	 corrected gas concentration, ppm v/v dry 

C Mean = 	average gas ppm from analyzer 

CMean = 

Co 	= 	average of initial and final (post) system bias calibration check for zero 
calibration gas, ppm 

Co  

CMA  = 	actual concentration of upscale calibration gas, ppm 

CMA 
CM 	= 	average of initial and final (post) system bias calibration check for upscale 

calibration gas, ppm 

CM 

CGAS 	 C Mean - 	 C0)[ 	CMA/( 	CM  - 	 Co)] 

Fd  Calculations - EPA Reference Method #19 

Oxygen based F factor dry basis. 
E 	= 	CdFd[20.9 / (20.9 - %02)1 

Where: 
emission rate in lbs/mmBtu 

Cd 	= 	concentration in lbs/scf 
To convert from ppm v/v dry to lbs/scf multiply ppm by 1.194 x 10' 

Fd 	= 	fuel factor on a dry basis 

e Q  sct7mmBtu for natural / fuel gas as supplied / calculated. 

NO.  Example:  

( 2 	/ ppm v/v dry)(1. I 94x I 0-7)(,1/4 	sc f/mm Btu )[20.9 / (20.9 
	

)̀/0(),)] 

2 14- 	lbs/mml3tu 

Worldt)rive0 I \ Forms\ Forms NOx Cal Corrected & EdIA9d 
Revised 07/16/07 jinf 

238 
CHS. Inc. Test Report May 3-6 & 10-12, 2010 



RUN: 

TEST DATE: 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

02  EXAMPLE CALCULATION 

Calculate the "Calibration Corrected 02  Value", CGAs - EPA Reference Method #3A 

(CMean Co)[CmA/(Cm  - C0)1 

corrected gas concentration, 02  % v/v dry 

average gas % from analyzer 

average of initial and final (post) system bias calibration check for zero 
calibration gas, % 

0, i  
actual concentration of upscale calibration gas, % 

 4.  . 5"  
average of initial and final (post) system bias calibration check for upscale 
calibration gas, % 

S44'  

= 	C414?  CMean -  0 , 	Co  m. e'.-s,"/  cm„,/(0,-1  cm _ 	co)] 

WorldDrive01:Forms/Fonns/02Calc I .wpd 
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CGAS 

CGAS 

CMean = 

CMean = 

Co  = 

Co  = 
CMA = 

CMA = 

CM  = 

CM  = 

CGAS 



COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 	 -k  
I 

CO EXAMPLE CALCULATION 

Calculate the "Calibration Corrected CO Value", CGAs  - EPA Reference Method #10 

(CMean - Co)[CMA/(CM - Co)] 

corrected gas concentration, 0, % v/v dry 

average gas % from analyzer 

average of initial and final (post) system bias calibration check for zero 
calibration gas, % 

0 °I  2.  

actual concentration of upscale calibration gas, % 
4 41 Y..  

average of initial and final (post) system bias calibration check for upscale 
calibration gas, % 

4144. I  

—GAS C 	= 	a 	CMean -  V  I 2  Co)[ 	 cmA/(44 .1  CM  -  0. a  co)] 

CGAS = 

CGAS 

CMean = 
CMean 

Co  = 

Co = 

CMA = 

CMA  = 

CM  = 

CM = 
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SPECIES: 	 

TEST DATE: 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 1-3 

3% 02  EXAMPLE CALCULATIONS 

Calculate the species Concentration to 3% 02, 

Correction factor for 7% Oxygen(F02): 

F02 	 [(17.9 )/(20.9 - %02)] 

Species concentration 

C 7%02 	 (F02) (C) 

Run #/ C Alb 

Fo, 	[(17.9 ) / (20.9 -  	,)]= 	o 	4  
c70002 	 '9 a t.f.   F02) (  pe 	.N\-)0 0 g 	7qV 

pv) rkw,„ ci 
Run # 	 

F02 	= 	[(17.9 ) / (20.9 - 	 %O, )] = 

C7-00, 	( 	 F01) ( 	 C) 	= 

World! )rive0 I : \Forms\ Forms \ SO2 0% 02 Corrected.wnd 
Revised 07/16/07 jiff 
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COMPANY NAME: 	/ 1 

PLANT LOCATION: 	14 
SOURCE TESTED: 

MASS FLOW 
EXAMPLE CALCULATIONS 

Definitions: 

PPH based on MW (Molecular Weight) 

Gas Flow (GF) units are awcfm, sdcfh, or what is compatible to concentration. 

Concentration units are ppm v/v dry or wet, compatible to gas flow. 

Volume/Mole, V/M = (359 cu.ft./lb-mole @ STP) (Ts °A)(29.92Hg) 

Ts °A = Temperature Stack, degrees Absolute 
	492°A (Ps"Hg) 

Ps "Hg = Pressure Stack, inches mercury 

pph = (60x10') (MW/(V/M))(Gas Flow) (Concentration) 

PPH Basis (Species= 	)( 	= 	  

No X 
V/M = ( 359 cu. ft . /lb-mole @ STP) (7 V9 Ts °A) (29.92Hg) 

492°A 	ft.,i 4.1  Ps"Hg) 

(60x10') 	MW) / 	M/14) ) ( /11-1c /413. OGF) 	ppmv/v)= PPH 

PPH Basis (Species= C 	,MW  2  

   

V/M = (359 cu.ft./lb-mole @ STP) (71pq Ts °A) (29.92Hg) 	= 	4//$ 77Q 
492cA (.2(,..511tDs"Hg) %%.

■.4 

(60x10-6) (( 	MW) / ( (0,/,•  9M7/M) ) (q5; /513,  0  GE) 0 , &  ppmv/v) = 	(2), / 0 	PPH 

PPH Basis (Species= 	 , MW= 

V/M - (359 cu.ft./lb-mole @ STP) 

 

Ts 'A) (29.92Uq) 

 

   

 

492'A 	Ps"Hg) 

 

      

(60x10 ")(( 	MW)/( 

 

V/M)) 	  GF)( 	ppmv/v)= 	 PPH 

   

        

Worldl)rive( I : Fonns Forms PP' I I .wpd 
,. 	• 	„ 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 242 



Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 1-0002NOx 
Location: Laurel, Montana Time: 10:15-10:36 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - 

v/v Dry 
NON -ppm 

v/v Dry 

1 10:15 1.2 2.8 19.6 
2 10:16 1.1 2.7 19.3 
3 10:17 1.0 2.7 21.2 
4 10:18 0.9 2.8 20.5 
5 10:19 1.0 2.8 20.1 
6 10:20 1.0 2.8 19.3 
7 10:21 1.0 2.6 19.4 
8 10:22 1.0 2.7 20.1 
9 10:23 1.2 2.6 20.5 

10 10:24 0.9 2.6 19.9 
11 10:25 1.0 2.7 20.2 
12 10:26 1.2 2.6 19.2 
13 10:27 1.1 2.8 19.6 
14 10:28 0.9 2.9 20.7 
15 10:29 0.9 2.8 21.0 
16 10:30 0.8 2.8 20.9 
17 10:31 1.1 3.1 20.2 
18 10:32 1.0 2.7 20.1 
19 10:33 1.1 2.6 20.7 
20 10:34 1.0 2.9 19.9 
21 10:35 1.0 2.8 19.9 
22 10:36 0.7 2.8 20.1 

Averages: 
CO - ppm 	02 - % 

	
NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.00 
	

2.75 
	

20.11 
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Client: 	CIES, Inc. - Laurel Refinery 	 Test #: 1-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks 
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C,, 	Resp., CDit. 	 (< 2% of span) 

	

8:44 	 0 	0.2 	 0.2 

	

8:47 	44.4 	44.2 	 -0.2 

	

8:51 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 

	

9:01 	 0 	0.2 	 0.2 

	

8:59 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, .D (SBf - SB;) 

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

10:38 	 0 	0.2 	 0.2 	 0.0 

	

10:40 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C,, 	Resp., CDir 	(< 2% of span) 

8:44 	0.0 	0.0 	 0.0 
8:47 	8.51 	8.5 	 0.0 
8:51 	20.5 	20.5 	 0.0 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
9:01 	0.0 	0.1 	 0.5 
8:59 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
10:38 	0.0 	0.1 	 0.5 	 0.0 
10:40 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 
02 	 29 	 27 seconds 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 1-COO2NOx 
Source: 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

	

8:45 	0.0 	0.2 	 0.2 

	

8:50 	51.5 	51.3 	 -0.2 

	

8:54 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 (from 5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

C, 	Resp., Cs 	(< 5% of span) 

	

9:06 	0.0 	0.2 	 0.2 

	

9:04 	51.5 	51.2 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

10:38 	0.0 	0.2 	 0.2 	 0.0 

	

10:42 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 	 Zero 	High 
NO 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.52 "Hg 	 Averages: 
Static Pressure 	 0.30 "H20 	 CO 	1.00 ppm v/v d 

Ps 	 26.542 "Hg 	 02 	2.75 % v/v d 
Gas Flow 	 45,193.0 adcfm 	 NOx 	20.11 ppm v/v d 

Avg. Stack Temp, Ts 	 284 "F 

744 "A ("R) 	 Calibration Corrected Values: 

	

CO 	0.8 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.7 % v/v d 
NO Molecular Wt. 	 46 	 NO 	20.1 ppm v/v d 

cu. ft/lb-mole 
	

Corrected to 3% 02 
Act Conditions 
	

611.970 ft^3/1bmole 
	

CO 	0.8 ppm v/v d 

Mass Flow: 

	

CO 	0.1 PPH 

	

NO,, 	4.10 PPH 
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• 
Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 2-COO2NOx 
Location: Laurel, Montana Time: 10:45-11:06 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - 
v/v Dry 

NO„ - ppm 
v/v Dry 

1 10:45 0.8 2.8 20.3 
2 10:46 0.9 2.7 19.0 
3 10:47 0.8 2.7 20.6 
4 10:48 1.0 2.6 19.7 
5 10:49 0.7 2.7 20.8 
6 10:50 1.0 2.7 20.1 
7 10:51 0.8 2.7 19.7 
8 10:52 0.8 2.7 20.7 
9 10:53 0.7 2.6 19.2 

10 10:54 0.9 2.7 19.3 
11 10:55 0.8 2.7 20.7 
12 10:56 1.0 2.6 20.9 
13 10:57 0.8 2.6 19.6 
14 10:58 0.8 2.6 19.5 
15 10:59 0.8 2.6 20.5 
16 11:00 0.8 2.9 19.1 
17 11:01 0.9 2.8 19.2 
18 11:02 0.8 2.6 19.4 
19 11:03 0.9 2.5 19.9 
20 11:04 0.9 2.8 19.0 
21 11:05 0.8 2.6 20.5 
22 11:06 0.9 2.8 20.4 

Averages: 
CO - ppm 	0 2 - % 

	
NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.85 
	

2.68 
	

19.91 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., C1)11 	(< 2% of span) 

8:44 	 0 	0.2 	 0.2 
8:47 	44.4 	44.2 	 -0.2 
8:51 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

Cs, 	Resp., Cs 	(< 5% of span) 
10:38 	 0 	0.2 	 0.2 
10:40 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SR) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:08 	 0 	0.2 	 0.2 	 0.0 
11:10 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Ceir 	(< 2% of span) 

8:44 	0.0 	0.0 	 0.0 
8:47 	8.51 	8.5 	 0.0 
8:51 	20.5 	20.5 	 0.0 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
Cv 	Resp., Cs 	(< 5% of span) 

10:38 	0.0 	0.1 	 0.5 
10:40 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SR) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:08 	0.0 	0.1 	 0.5 	 0.0 
11:10 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 
02 	 29 	 27 seconds • 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 

Source: 	Boiler 12 	 Date: 	05/05/10 

Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

C, 	Resp., CDir 	(< 2% of span) 

	

8:45 	0.0 	0.2 	 0.2 

	

8:50 	51.5 	51.3 	 -0.2 

	

8:54 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 (from 5/3/10 FCC logger) 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

Cy 	Resp., Cs 	(< 5% of span) 

	

10:38 	0.0 	0.2 	 0.2 

	

10:42 	51.5 	51.2 	 -0.3 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB1) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:08 	0.0 	0.2 	 0.2 	 0.0 

	

11:12 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 	 Zero 	High 
NO, 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.52 "Hg 	 Averages: 

Static Pressure 	 0.30 "H20 	 CO 	0.85 ppm v/v d 

Ps 	 26.542 "Hg 	 02 	2.68 % v/v d 

Gas Flow 	 45,028.1 adcfm 	 NOx 	19.91 ppm v/v d 

Avg. Stack Temp, Ts 	 287 ()F 

747 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.7 ppm v/v d 

CO Molecular Wt. 	 28 	 02 	2.6 % v/v d 

NO Molecular Wt. 	 46 	 NO 	19.9 ppm v/v d 

cu.ft/lb-mole 
	

Corrected to 3% 02 
Act Conditions 
	

614.438 ft^3/1bmole 
	

CO 	0.7 ppm v/v d 

Mass Flow: 
CO 	0.1 PPH 

NO 	4.03 PPH 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 3-COO2NOx 
Location: Laurel, Montana Time: 11:15-11:36 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NO„ - ppm 

v/v Dry 

1 11:15 0.8 2.7 19.6 
2 11:16 0.8 2.7 19.7 
3 11:17 0.9 2.6 20.3 
4 11:18 0.7 2.6 19.0 
5 11:19 0.9 2.7 19.5 
6 11:20 0.9 2.7 19.8 
7 11:21 0.8 2.8 19.5 
8 11:22 0.9 2.7 20.6 
9 11:23 0.7 2.5 19.9 

10 11:24 0.9 2.6 20.8 
11 11:25 0.7 2.5 19.6 
12 11:26 1.0 2.7 19.9 
13 11:27 1.0 2.7 20.0 
14 11:28 0.8 2.6 20.1 
15 11:29 1.0 2.7 20.1 
16 11:30 0.8 2.7 20.9 
17 11:31 0.8 2.5 20.7 
18 11:32 0.9 2.6 20.3 
19 11:33 0.8 2.7 19.1 
20 11:34 1.0 2.7 19.2 
21 11:35 1.0 2.5 20.8 
22 11:36 0.9 2.7 19.4 

Averages: 
CO - ppm 	02 - % 

	
NO„ - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.86 
	

2.65 
	

19.95 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 3-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cllr 	(< 2% of span) 

	

8:44 	 0 	0.2 	 0.2 

	

8:47 	44.4 	44.2 	 -0.2 

	

8:51 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

Cv 	Resp., Cs 	(< 5% of span) 

	

11:08 	 0 	0.2 	 0.2 

	

11:10 	44.4 	44.1 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:38 	 0 	0.2 	 0.2 	 0.0 

	

11:40 	44.4 	44.2 	 -0.2 	 0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDjr 	(< 2% of span) 

	

8:44 	0.0 	0.0 	 0.0 

	

8:47 	8.51 	8.5 	 0.0 

	

8:51 	20.5 	20.5 	 0.0 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

Cv 	Resp., Cs 	(< 5% of span) 

	

1 I :08 	0.0 	0.1 	 0.5 

	

11:10 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:38 	0.0 	0.1 	 0.5 	 0.0 

	

11:40 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 

02 	 29 	 27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 3-COO2NOx 
Source: 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO„ Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C,, 	Resp., Cnir 	(< 2% of span) 

	

8:45 	0.0 	0.2 	 0.2 

	

8:50 	51.5 	51.3 	 -0.2 

	

8:54 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 (from 5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

C,, 	Resp., Cs 	(< 5% of span) 

	

11:08 	0.0 	0.2 	 0.2 

	

11:12 	51.5 	51.2 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:38 	0.0 	0.2 	 0.2 	 0.0 

	

11:42 	51.5 	51.3 	 -0.2 	 0.1 

Instrument Response Times: 	 Zero 	High 
NO 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.52 "Hg 	 Averages: 
Static Pressure 	 0.30 "H20 	 CO 	0.86 ppm v/v d 
Ps 	 26.542 "Hg 	 02 	2.65 % v/v d 
Gas Flow 	 45,103.2 adcfm 	 NOx 	19.95 ppm v/v d 

Avg. Stack Temp, Ts 	 285 °F 

745 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.7 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.6 % v/v d 
NO Molecular Wt. 	 46 	 NO, 	19.9 ppm v/v d 

cu. ft/lb-mole 
	

Corrected to 3% 02  
Act Conditions 
	

612.793 11^3/1bmole 
	

CO 	0.7 ppm v/v d 

Mass Flow: 

	

CO 	0.1 PPH 

	

NQ 	4.04 PPH 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 4-COO2NOx 
Location: Laurel, Montana Time: 11:45-12:06 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
0 2 - (Yo 

v/v Dry 
NOx  - ppm 

v/v Dry 

1 11:45 1.1 2.6 20.9 
2 11:46 0.8 2.5 20.2 
3 11:47 1.0 2.6 19.2 
4 11:48 0.7 2.6 19.2 
5 11:49 0.8 2.7 19.1 
6 11:50 0.9 2.7 21.0 
7 11:51 0.9 2.6 19.4 
8 11:52 0.9 2.7 20.4 
9 11:53 0.9 2.7 20.0 

10 11:54 1.1 2.6 20.1 
11 11:55 0.9 2.7 19.9 
12 11:56 1.0 2.8 20.6 
13 11:57 1.0 2.6 21.1 
14 11:58 0.9 2.7 21.3 
15 11:59 1.1 2.7 21.0 
16 12:00 0.7 2.6 19.2 
17 12:01 0.8 2.7 19.5 
18 12:02 1.0 2.8 19.1 
19 12:03 1.0 2.7 19.4 
20 12:04 0.9 2.7 19.3 
21 12:05 1.0 2.6 19.6 
22 12:06 1.0 2.9 19.7 

Averages: 
CO - ppm 

v/v Dry 
0.93 

0 2 - % 

v/v Dry 
2.67 

NO - ppm 

v/v Dry 
19.96 

• 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDir 	(< 2% of span) 

	

8:44 	 0 	0.2 	 0.2 

	

8:47 	44.4 	44.2 	 -0.2 

	

8:51 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 

	

11:38 	 0 	0.2 	 0.2 

	

11:40 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:08 	 0 	0.1 	 0.1 	 -0.1 

	

12:10 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:44 	0.0 	0.0 	 0.0 

	

8:47 	8.51 	8.5 	 0.0 

	

8:51 	20.5 	20.5 	 0.0 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 

	

11:38 	0.0 	0.1 	 0.5 

	

11:40 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 

C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:08 	0.0 	0.1 	 0.5 	 0.0 

	

12:10 	8.51 	8.4 	 -0.5 	 -0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 
02 	 29 	 27 seconds • 
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Relative Accuracy Reference Data 

• EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 5-COO2NOx 
Location: Laurel, Montana Time: 12:15-12:36 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - 4)/o 

v/v Dry 
NOS  - ppm 

v/v Dry 

1 12:15 0.9 2.7 20.2 
2 12:16 0.9 2.6 19.5 
3 12:17 0.7 2.6 20.4 
4 12:18 0.7 2.8 19.9 
5 12:19 0.7 2.6 19.6 
6 12:20 1.0 2.7 20.8 
7 12:21 0.8 2.8 20.3 
8 12:22 0.9 2.6 20.2 
9 12:23 0.9 2.7 20.4 

10 12:24 0.8 2.6 19.9 
11 12:25 0.8 2.7 21.1 
12 12:26 0.8 2.8 20.2 
13 12:27 0.9 2.6 19.3 
14 12:28 0.9 2.6 21.2 
15 12:29 0.9 2.6 19.4 
16 12:30 0.8 2.7 19.5 
17 12:31 1.0 2.7 20.0 
18 12:32 0.8 2.7 20.8 
19 12:33 0.9 2.7 19.4 
20 12:34 0.9 2.7 20.1 
21 12:35 0.7 2.7 19.5 
22 12:36 0.8 2.7 19.7 

Averages: 
CO - ppm 02- % NO, - ppm 

v/v Dry v/v Dry v/v Dry 
0.84 2.68 20.06 
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• 
Client: 	CIFIS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:44 	 0 	0.2 	 0.2 
8:47 	44.4 	44.2 	 -0.2 
8:51 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 
12:08 	 0 	0.1 	 0.1 
12:10 	44.4 	44.2 	 -0.2 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
12:38 	 0 	0.1 	 0.1 	 0.0 
12:40 	44.4 	44.1 	 -0.3 	 -0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cnir 	(< 2% of span) 

	

8:44 	0.0 	0.0 	 0.0 

	

8:47 	8.51 	8.5 	 0.0 

	

8:51 	20.5 	20.5 	 0.0 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 

	

12:08 	0.0 	0.1 	 0.5 

	

12:10 	8.51 	8.4 	 -0.5 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:38 	0.0 	0.0 	 0.0 	 -0.5 

	

12:40 	8.51 	8.4 	 -0.5 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 

02 	 29 	 27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 
	

Test #: 5-COO2NOx 
Source: 	Boiler 12 

	
Date: 	05/05/10 

• Instrument Calibration Checks - continued  
NOX  Instrument  

NOX  Calibration Error Tests 
Time Tank Value 

Calibration Span, CS: 	100.7 ppm v/v Dry 

8:45 0.0 0.2 
8:50 51.5 51.3 
8:54 100.7 100.3 
8:45 53.3 49.4 (from 

Instrument 	System CE, SCE 

Resp., C1)1 	(< 2% of span) 
0.2 

-0.2 
-0.4 

5/3/10 FCC logger) 
Initial System Bias Check 

Time 	Tank Value 

C„ 
12:08 	0.0 
12:12 	51.5 

Post System Bias Check 

Instrument 

Resp., Cs 
0.3 

51.3 

System Bias, SB;  

(< 5% of span) 
0.3 

-0.2 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf- SB,) 

C„ Resp., Cs  (< 5% of span) (< 3% of span) 
12:38 	0.0 0.3 0.3 0.0 
12:42 	51.5 51.3 -0.2 0.0 

Instrument Response Times: Zero High 
NO„ 37 35 seconds 

Data From Concurrent Traverse: 
	

Calculations: 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

cu.ft/lb-mole 
Act Conditions 

Mass Flow: 
CO 

NO,, 

26.52 "Hg 
0.30 "H20 

26.542 "Hg 
45,068.8 adcfm 

287 °F 

747 °A (°R) 

28 

46 

614.438 ft^3/1bmole 

0.1 PPH 
4.05 PPH 

Averages: 

	

CO 
	

0.84 ppm v/v d 

	

02 	2.68 v/v d 

	

NOx 
	

20.06 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.7 ppm v/v d 

	

02 	2.7 % v/v d 

	

NO,, 	20.0 ppm v/v d 

Corrected to 3% 02  

	

CO 	0.7 ppm v/v d 

• 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 6-COO2NOx 
Location: Laurel, Montana Time: 12:45-13:06 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
OZ - %  
v/v Dry 

NOx  - ppm 
v/v Dry 

1 12:45 0.6 2.6 20.1 
2 12:46 0.9 2.6 19.7 
3 12:47 0.6 2.7 20.5 
4 12:48 0.8 2.6 18.9 
5 12:49 0.9 2.7 19.5 
6 12:50 0.6 2.9 20.4 
7 12:51 0.6 2.7 18.6 
8 12:52 0.6 2.7 18.6 
9 12:53 0.9 2.5 20.2 

10 12:54 0.9 2.5 19.5 
11 12:55 0.6 2.6 19.7 
12 12:56 0.9 2.6 19.5 
13 12:57 0.6 2.8 18.8 
14 12:58 0.7 2.6 20.1 
15 12:59 0.6 2.6 19.3 
16 13:00 0.8 2.8 20.6 
17 13:01 1.0 2.7 19.2 
18 13:02 0.7 2.8 19.3 
19 13:03 0.8 2.8 20.0 
20 13:04 0.7 2.5 19.0 
21 13:05 0.6 2.6 19.7 
22 13:06 0.6 2.8 18.9 

Averages: 
CO - ppm 	02 - 

	NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.73 
	

2.67 
	

19.55 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

Instrument 

Resp., CDir 
0.2 

44.2 
97.6 

Instrument 

Resp., Cs  
0.1 

44.1 

Instrument 

Resp., Cs  
0.2 

44.1 

System CE, SCE 
(< 2% of span) 

0.2 
-0.2 
-0.4 

System Bias, SBi  

(< 5% of span) 
0.1 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 

Drift, D (SBf - SI3i) 

(< 3% of span) 
0.1 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 
	

Test #: 6-COO2NOx 
Source : 	Boiler 12 

	
Date: 	05/05/10 

Instrument Calibration Checks  
CO Instrument  
CO Calibration Error Tests 

Time Tank Value 
C, 

	

8:44 	 0 

	

8:47 	44.4 

	

8:51 	98.0 
Initial System Bias Check 

Time Tank Value 

C, 

	

12:38 	 0 

	

12:40 	44.4 
Post System Bias Check 

Time Tank Value 

C, 

	

13:08 
	

0 

	

13:10 
	

44.4 

02  Instrument  

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 
C, 	Resp., CDir 

	

8:44 
	

0.0 	0.0 

	

8:47 
	

8.51 	8.5 

	

8:51 
	

20.5 	20.5 
Initial System Bias Check 

	

Time Tank Value 	Instrument 

C, 	Resp., Cs  

	

12:38 
	

0.0 	0.0 

	

12:40 
	

8.51 	8.4 
Post System Bias Check 

Calibration Span, CS: 	20.5 % v/v Dry 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 
0.0 

System Bias, S13;  

(< 5% of span) 
0.0 

-0.5 

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf - SI3i) 

C, 	Resp., Cs 
	(< 5% of span) 

	
(< 3% of span) 

13:08 	0.0 	0.0 
	

0.0 
	

0.0 
13:10 	8.51 	8.4 	 -0.5 

	
0.0 

Instrument Response Times: 
	

Zero 
	

High 
CO 
	

36 
	

33 seconds 

02 	 29 
	

27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 

Source: 	Boiler 12 	 Date: 	05/05/10 

Instrument Calibration Checks - continued  

NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NQ Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., CDir 	(< 2% of span) 

	

8:45 	0.0 	0.2 	 0.2 

	

8:50 	51.5 	51.3 	 -0.2 

	

8:54 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 (from 5/3/10 FCC logger) 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C, 	Resp., Cs 	(< 5% of span) 

	

12:38 	0.0 	0.3 	 0.3 

	

12:42 	51.5 	51.3 	 -0.2 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:08 	0.0 	0.3 	 0.3 	 0.0 

	

13:12 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: 	 Zero 	High 

NO 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.52 "Hg 	 Averages: 

Static Pressure 	 0.30 "H20 	 CO 	0.73 ppm v/v d 

Ps 	 26.542 "Hg 	 02 	2.67 % v/v d 

Gas Flow 	 45,185.8 adcfm 	 NOx 	19.55 ppm v/v d 

Avg. Stack Temp, Ts 	 285 °F.  

745 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.6 ppm v/v d 

CO Molecular Wt. 	 28 	 02 	2.7 % v/v d 

NO Molecular Wt. 	 46 	 NO 	19.4 ppm v/v d 

cu. ft/lb-mole 
	 Corrected to 3% 02 

Act Conditions 
	 612.793 ft^3/1bmole 

	
CO 	0.6 ppm v/v d 

Mass Flow: 
CO 	0.1 PPH 

NO„ 	3.95 PPH 
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• 
Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 7-COO2NOx 
Location: Laurel, Montana Time: 13:15-13:36 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - 

v/v Dry 
NOx  - ppm 

v/v Dry 

1 13:15 1.0 2.7 19.3 
2 13:16 1.1 2.6 19.8 
3 13:17 1.1 2.6 20.1 
4 13:18 0.8 2.7 20.8 
5 13:19 1.1 2.8 20.5 
6 13:20 1.0 2.6 20.0 
7 13:21 1.0 2.7 19.0 
8 13:22 0.8 2.8 20.5 
9 13:23 0.7 2.9 20.5 

10 13:24 0.8 2.6 18.8 
11 13:25 1.1 2.6 19.1 
12 13:26 0.7 2.6 19.4  
13 13:27 1.0 2.8 19.6 
14 13:28 0.7 2.8 20.7 
15 13:29 0.9 2.8 20.5 
16 13:30 0.8 2.7 19.6 
17 13:31 0.7 2.7 20.0 
18 13:32 0.8 2.7 20.8 
19 13:33 0.9 2.6 19.2 
20 13:34 0.7 2.6 20.2 
21 13:35 0.9 2.7 19.1 
22 13:36 1.1 2.7 199 

Averages: 
CO - ppm 02 - % NOx  - ppm 

v/v Dry v/v Dry v/v Dry 
0.90 
	

2.70 
	

19.88 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., Cnir 	(< 2% of span) 

8:44 	 0 	0.2 	 0.2 
8:47 	44.4 	44.2 	 -0.2 
8:51 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
C, 	Resp., Cs 	(< 5% of span) 

13:08 	 0 	0.2 	 0.2 
13:10 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

13 :38 	 0 	0.2 	 0.2 	 0.0 
13:40 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., Cnir 	(< 2% of span) 

8:44 	0.0 	0.0 	 0.0 
8:47 	8.51 	8.5 	 0.0 
8:51 	20.5 	20.5 	 0.0 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
C„ 	Resp., Cs 	(< 5% of span) 

13:08 	0.0 	0.0 	 0.0 
13:10 	8.51 	8.4 	 -0.5 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

13:38 	0.0 	0.1 	 0.5 	 0.5 
13:40 	8.51 	8.5 	 0.0 	 0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 
02 	 29 	 27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source: 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cpir 	(< 2% of span) 

	

8:45 	0.0 	0.2 	 0.2 

	

8:50 	51.5 	51.3 	 -0.2 

	

8:54 	100.7 	100.3 	 -0.4 

	

8:45 	53.3 	49.4 (from 5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C, 	Resp., Cs 	(< 5% of span) 

	

13:08 	0.0 	0.3 	 0.3 

	

13:12 	51.5 	51.3 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:38 	0.0 	0.3 	 0.3 	 0.0 

	

13:42 	51.5 	51.2 	 -0.3 	 -0.1 

Instrument Response Times: 
	

Zero 	High 
NO, 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.52 "Hg 	 Averages: 
Static Pressure 	 0.30 "H20 	 CO 	0.90 ppm v/v d 

Ps 	 26.542 "Hg 	 02 	2.70 % v/v d 
Gas Flow 	 45,203.7 adcfm 	 NOx 	19.88 ppm v/v d 

Avg. Stack Temp, Ts 	 283 °F 

743 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.7 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.7 % v/v d 

NO Molecular Wt. 	 46 	 NO 	19.8 ppm v/v d 

cu.ft/lb-mole 
	

Corrected to 3% 02  
Act Conditions 
	

611.148 ft^3ilbmole 
	

CO 	0.7 ppm v/v d 

Mass Flow: 
CO 	0.1 PPH 

NO 	4.04 PPH 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 8-COO2NOx 
Location: Laurel, Montana Time: 13:45-14:06 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO„ - ppm 

v/v Dry 

1 13:45 0.6 2.8 19.7 
2 13:46 0.9 2.9 19.3 
3 13:47 0.7 2.6 19.4 
4 13:48 0.8 2.7 19.1 
5 13:49 0.8 2.6 19.3 
6 13:50 0.8 2.7 20.1 
7 13:51 0.7 2.7 19.4 
8 13:52 0.7 2.6 19.2 
9 13:53 0.8 2.8 19.7 

10 13:54 0.7 2.9 18.7 
11 13:55 1.0 3.1 20.0 
12 13:56 0.9 3.0 19.1 
13 13:57 1.0 2.6 20.0 
14 13:58 0.8 2.6 18.7 
15 13:59 0.9 2.7 18.8 
16 14:00 0.7 2.7 19.3 
17 14:01 0.8 2.8 18.8 
18 14:02 0.7 3.1 19.8 
19 14:03 0.7 2.5 20.7 
20 14:04 0.7 2.8 19.7 
21 14:05 1.0 2.8 19.4 
22 14:06 0.7 2.7 19.0 

Averages: 
CO - ppm 02  - % NOx - PPm 

v/v Dry v/v Dry v/v Dry 
2.76 	19.42 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 

C, 	Resp., Coil- 	(< 2% of span) 
8:44 	 0 	0.2 	 0.2 
8:47 	44.4 	44.2 	 -0.2 
8:51 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

C„ 	Resp., Cs 	(< 5% of span) 
13:38 	 0 	0.2 	 0.2 
13:40 	44.4 	44.1 	 -0.3 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SA) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
14:08 	 0 	0.2 	 0.2 	 0.0 
14:10 	44.4 	44.2 	 -0.2 	 0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., Coir 	(< 2% of span) 

	

8:44 	0.0 	0.0 	 0.0 

	

8:47 	8.51 	8.5 	 0.0 

	

8:51 	20.5 	20.5 	 0.0 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C„ 	Resp., Cs 	(< 5% of span) 

	

13:38 	0.0 	0.1 	 0.5 

	

13:40 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

14:08 	0.0 	0.1 	 0.5 	 0.0 

	

14:10 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 

02 	 29 	 27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test 14: 8-COO2NOx 
Source: 	Boiler 12 

	
Date: 	05/05/10 

• Instrument Calibration Checks - continued 
NO,, Instrument  

NO„ Calibration Error Tests 

Time Tank Value 

	

Instrument 	System CE, SCE 

	

Resp., CDIr 	(< 2% of span) 

	

0.0 	0.2 	 0.2 

	

51.5 	51.3 	 -0.2 

	

100.7 	100.3 	 -0.4 

	

53.3 	49.4 	(from 5/3/10 FCC logger) 

Calibration Span, CS: 	100.7 ppm v/v Dry 

8:45 
8:50 
8:54 
8:45 

Initial System Bias Check 

Time 

13:38 
13:42 

Post System Bias Check 

C, 

	

Tank Value 	Instrument 

Resp., Cs  

	

0.0 	0.3 

	

51.5 	51.2 

System Bias, SBi  

(< 5% of span) 

0.3 
-0.3 

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf - SBi) 
Cv 	Resp., Cs 	(< 5% of span) 

	
(< 3% of span) 

14:08 	0.0 	0.2 
	

0.2 	 -0.1 
14:12 	51.5 	51.2 	 -0.3 

	
0.0 

Instrument Response Times: 	 Zero 
	

High 
NO„ 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

0.1 PPH 

3.93 PPH 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

cu.ft/lb-mole 
Act Conditions 

Mass Flow: 
CO 

NO„ 

26.52 "Hg 
0.30 "H20 

26.542 "Hg 
44,970.6 adcfm 

284 °F 

744 °A (°R) 

28 

46 

611.970 11^3/1bmole 

• 

Averages: 

	

CO 
	

0.79 ppm v/v d 

	

02 
	2.76 % v/v d 

	

NOx 
	

19.42 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.6 ppm v/v d 

	

02 	2.7 % v/v d 

	

NO„ 	19.4 ppm v/v d 

Corrected to 3% 02 

	

CO 	0.7 ppm v/v d 

Page 3 of 3 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 9-COO2NOx 
Location: Laurel, Montana Time: 14:15-14:36 
Source: Boiler 12 Date: 05/05/10 

# Time 

CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NO - ppm 
v/v Dry 

1 14:15 0.9 2.7 19.8 
2 14:16 0.9 2.8 19.0 
3 14:17 0.9 2.8 20.5 
4 14:18 1.0 2.6 19.6 
5 14:19 1.1 2.6 18.8 
6 14:20 1.1 2.7 18.5 
7 14:21 1.1 2.7 19.5 
8 14:22 1.1 2.7 19.5 
9 14:23 0.9 2.6 19.3 

10 14:24 1.2 2.6 18.4 
11 14:25 1.2 2.7 19.8 
12 14:26 1.2 2.7 20.2 
13 14:27 1.2 2.7 20.4 
14 14:28 1.0 2.7 19.7 
15 14:29 1.2 2.7 19.4 
16 14:30 1.1 2.6 18.6 
17 14:31 0.9 2.7 20.5 
18 14:32 0.9 2.7 19.0 
19 14:33 1.0 2.7 20.5 
20 14:34 1.1 2.7 19.3 
21 14:35 1.2 2.7 19.1 
22 14:36 1.1 2.7 19.3 

Averages: 
CO - ppm 	 NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.06 
	

2.69 
	

19.49 

Page 1 of 3 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test 14: 9-COO2NOx 
Source : 	Boiler 12 	 Date: 	05/05/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:44 	 0 	0.2 	 0.2 

	

8:47 	44.4 	44.2 	 -0.2 

	

8:51 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  

C,, 	Resp., Cs 	(< 5% of span) 

	

14:08 	 0 	0.2 	 0.2 

	

14:10 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

14:38 	 0 	0.2 	 0.2 	 0.0 

	

14:40 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 
Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., CDir 	(< 2% of span) 
8:44 	0.0 	0.0 	 0.0 
8:47 	8.51 	8.5 	 0.0 
8:51 	20.5 	20.5 	 0.0 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
14:08 	0.0 	0.1 	 0.5 
14:10 	8.51 	8.5 	 0.0 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
14:38 	0.0 	0.1 	 0.5 	 0.0 
14:40 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 36 	 33 seconds 

02 	 29 	 27 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source: 	Boiler 12 

	
Date: 	05/05/10 

Instrument Calibration Checks - continued  
NO Instrument  

NO„ Calibration Error Tests 
Time Tank Value 

	

Instrument 	System CE, SCE 

	

Resp., CDir 	(< 2% of span) 

	

0.0 	0.2 	 0.2 

	

51.5 	51.3 	 -0.2 

	

100.7 	100.3 	 -0.4 

	

53.3 	49.4 	(from 5/3/10 FCC logger) 

Calibration Span, CS: 	100.7 ppm v/v Dry 

8:45 
8:50 
8:54 
8:45 

Initial System Bias Check 

Time 

14:08 
14:12 

Post System Bias Check 

C, 

	

Tank Value 	Instrument 

Cv 	Resp., Cs 

	

0.0 	0.2 

	

51.5 	51.2 

System Bias, SB;  

(< 5% of span) 
0.2 

-0.3 

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf - SBi) 
C, 	Resp., Cs 	(< 5% of span) 

	
(< 3% of span) 

14:38 	0.0 	0.2 
	

0.2 
	

0.0 
14:42 	51.5 	51.2 	 -0.3 

	
0.0 

Instrument Response Times: 	 Zero 
	

High 
NO„ 	 37 	 35 seconds 

Data From Concurrent Traverse: 	 Calculations: 

0.1 PPH 
3.98 PPH 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

cu.ft/lb-mole 

Act Conditions 

Mass Flow: 

CO 
NO„ 

26.52 "Hg 

0.30 "H20 

26.542 "Hg 
45,022.3 adcfm 

281 °F 

741 °A ("R) 

28 

46 

609.503 ft^3/1bmole 

Averages: 

	

CO 
	

1.06 ppm v/v d 

	

02 
	2.69 % v/v d 

	

NOx 
	

19.49 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.9 ppm v/v d 

	

02 	2.6 % v/v d 

	

NO„ 	19.5 ppm v/v d 

Corrected to 3% 02  

	

CO 	0.9 ppm v/v d 

	

NO„ 	22.3 ppm v/v d 

Page 3 of 3 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 
	 26. 



05/05/10 
CO - ppm 

Time 	v/v Dry 
02  - 
v/v Dry 

NO - ppm 
v/v Dry Comments 

8:20 0.2 0.0 0.2 Initial Calibrations/Tank IDS 

8:21 0.2 0.0 0.2 02 Tanks 

8:22 0.2 0.0 0.2 ET0003451 @ 8.51%; Exp. 09/28/12 

8:23 0.2 0.0 0.2 ET0003519 @ 20.5%; Exp. 06/19/12 

8:24 0.2 0.0 0.2 02  Instrument: Servomex 1400 

8:25 0.2 0.0 0.2 NO Tanks 

8:26 0.2 0.0 0.2 LL82176 @ 51.5 ppm; Exp. 10-19-11 

8:27 0.2 0.0 0.2 LL31587 @ 100.7 ppm; Exp. 08-11-10 

8:28 0.2 0.0 0.2 LL82188 @ 53.3 ppm; Exp. 10-29-11 

8:29 0.2 0.0 0.2 NOx  Instrument: CM 400 

8:30 0.2 0.0 0.2 CO Tanks 
8:31 0.2 0.0 0.2 ET0003451 @ 44.4 ppm; Exp. 09-28-12 

8:32 0.2 0.0 0.2 ET0003462 @ 98.0 ppm; Exp. 09-28-12 

8:33 0.2 0.0 0.2 CO Instrument: CM 200 

8:34 0.2 0.0 0.2 

8:35 0.2 0.0 0.2 

8:36 0.2 0.0 0.2 

8:37 0.2 0.0 0.2 

8:38 0.2 0.0 0.2 

8:39 0.2 0.0 0.2 

8:40 0.2 0.0 0.2 

8:41 0.2 0.0 0.2 

8:42 0.2 0.0 0.2 
8:43 0.2 0.0 0.2 

8:44 0.2 0.0 0.2 

8:45 0.2 0.0 0.2 

8:46 30.4 4.5 0.2 

8:47 44.2 8.5 0.2 
8:48 11.2 2.1 0.2 

8:49 0.2 0.0 27.5 

8:50 65.9 16.2 51.3 

8:51 97.6 20.5 12.1 

8:52 14.7 3.7 0.2 

8:53 0.2 0.0 71.4 
8:54 0.2 0.0 100.3 

8:55 0.2 0.0 15.5 

8:56 0.2 0.0 0.2 

8:57 0.2 0.0 0.2 

8:58 32.6 5.1 0.2 C0/02  Response Time 

8:59 44.1 8.5 0.2 

9:00 6.8 1.6 0.2 C0/02  Response Time 

CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO, Computer Logger Data 

„r IA 
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• 
CHS, Inc. - Laurel Refinery 
Boiler 12 
C0/02/NO,Computer Logger Data 
05/05/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 
NO, - ppm 

v/v Dry Comments 

9:01 0.2 0.1 0.2 
9:02 0.2 0.1 0.2 

9:03 0.2 0.1 33.6 NO, Response Time 
9:04 0.2 0.1 51.2 

9:05 0.2 0.0 14.1 NO Response Time 

9:06 0.2 0.0 0.2 
9:07 0.2 0.0 0.2 
9:08 0.2 0.0 0.2 
9:09 0.2 0.0 0.2 
9:10 0.2 0.0 0.2 
9:11 0.2 0.0 0.2 
9:12 0.2 0.0 0.2 
9:13 0.2 0.0 0.2 
9:14 0.2 0.0 0.2 
9:15 0.2 0.0 0.2 
9:16 0.2 0.0 0.2 
9:17 0.2 0.0 0.2 
9:18 0.2 0.0 0.2 
9:19 0.2 0.0 0.2 
9:20 0.2 0.0 0.2 
9:21 0.2 0.0 0.2 
9:22 0.2 0.0 0.2 
9:23 0.2 0.0 0.2 
9:24 0.2 0.0 0.2 
9:25 0.2 0.0 0.2 
9:26 0.2 0.0 0.2 
9:27 0.2 0.0 0.2 
9:28 0.2 0.0 0.2 
9:29 0.2 0.0 0.2 
9:30 0.2 0.0 0.2 
9:31 0.2 0.0 0.2 
9:32 0.2 0.0 0.2 
9:33 0.2 0.0 0.2 
9:34 0.2 0.0 0.2 
9:35 0.2 0.0 0.2 
9:36 0.2 0.0 0.2 
9:37 0.2 0.0 0.2 
9:38 0.4 2.0 6.9 
9:39 1.1 2.8 20.3 
9:40 1.1 2.8 20.7 
9:41 1.2 2.9 19.8 
9:42 1.0 3.0 20.8 
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CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO„ Computer Logger Data 

05/05/10 
CO - ppm 

Time 	v/v Dry 

02  - % 

v/v Dry 
NO - ppm 

v/v Dry Comments 

9:43 1.2 2.9 19.6 
9:44 0.9 2.7 20.8 
9:45 0.9 3.0 19.9 
9:46 0.9 2.8 19.3 
9:47 0.8 3.0 20.9 
9:48 0.8 2.9 20.6 
9:49 1.0 2.7 19.9 
9:50 0.8 2.9 20.8 
9:51 0.8 3.0 20.3 
9:52 1.1 2.7 19.4 
9:53 1.1 2.7 20.0 
9:54 1.0 2.9 20.0 
9:55 0.8 2.9 20.8 
9:56 1.0 2.8 20.8 
9:57 1.2 2.7 19.7 
9:58 1.1 2.9 20.6 
9:59 0.9 3.0 19.7 

10:00 0.8 3.0 20.6 
10:01 0.8 2.9 19.2 
10:02 0.9 3.0 20.4 
10:03 0.9 2.8 20.9 
10:04 0.8 2.8 19.7 
10:05 1.0 2.8 20.2 
10:06 0.8 2.7 20.4 
10:07 1.1 2.9 20.8 
10:08 1.2 3.0 19.7 
10:09 0.9 2.8 20.4 
10:10 0.8 2.7 19.2 
10:11 1.1 2.7 20.8 
10:12 1.0 2.9 20.4 
10:13 1.0 3.0 20.0 
10:14 0.9 2.7 20.1 
10:15 1.2 2.8 19.6 Start Run 1 
10:16 1.1 2.7 19.3 
10:17 1.0 2.7 21.2 
10:18 0.9 2.8 20.5 
10:19 1.0 2.8 20.1 
10:20 1.0 2.8 19.3 
10:21 1.0 2.6 19.4 
10:22 1.0 2.7 20.1 
10:23 1.2 2.6 20.5 
10:24 0.9 2.6 19.9 

'2 .-.4" I 
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CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO„ Computer Logger Data 

05/05/10 

CO - ppm 

Time 	v/v Dry 

02 - % 

v/v Dry 

NO, - ppm 
v/v Dry Comments 

10:25 1.0 2.7 20.2 

10:26 1.2 2.6 19.2 

10:27 1.1 2.8 19.6 

10:28 0.9 2.9 20.7 

10:29 0.9 2.8 21.0 

10:30 0.8 2.8 20.9 

10:31 1.1 3.1 20.2 

10:32 1.0 2.7 20.1 

10:33 1.1 2.6 20.7 

10:34 1.0 2.9 19.9 
10:35 1.0 2.8 19.9 

10:36 0.7 2.8 20.1 End Run 1 

10:37 0.3 0.5 4.7 
10:38 0.2 0.1 0.2 

10:39 35.1 5.7 0.2 

10:40 44.1 8.5 0.2 
10:41 12.1 2.1 37.2 

10:42 0.2 0.1 51.2 

10:43 0.2 0.1 6.9 
10:44 0.4 1.0 15.2 

10:45 0.8 2.8 20.3 Start Run 2 

10:46 0.9 2.7 19.0 
10:47 0.8 2.7 20.6 

10:48 1.0 2.6 19.7 
10:49 0.7 2.7 20.8 

10:50 1.0 2.7 20.1 

10:51 0.8 2.7 19.7 

10:52 0.8 2.7 20.7 

10:53 0.7 2.6 19.2 

10:54 0.9 2.7 19.3 
10:55 0.8 2.7 20.7 

10:56 1.0 2.6 20.9 

10:57 0.8 2.6 19.6 

10:58 0.8 2.6 19.5 
10:59 0.8 2.6 20.5 

11:00 0.8 2.9 19.1 

11:01 0.9 2.8 19.2 

11:02 0.8 2.6 19.4 

11:03 0.9 2.5 19.9 

11:04 0.9 2.8 19.0 

11:05 0.8 2.6 20.5 

11:06 0.9 2.8 20.4 End Run 2 
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05/05/10 
CO - ppm 

Time 	v/v Dry 

02  - °A) 
v/v Dry 

NON - PPm 
v/v Dry Comments 

11:07 	0.3 0.5 4.4 

11:08 0.2 0.1 0.2  

11:09 30.6 5.9 0.2 

11:10 44.1 8.5 0.2 

1.1 11:11 9.4 36.1 

11:12 0.2 0.1 51.2 
7.4 11:13 0.2 0.1 

11:14 0.6 0.8 17.3 

11:15 0.8 2.7 19.6 Start Run 3 

11:16 0.8 2.7 19.7 

11:17 0.9 2.6 20.3 

11:18 0.7 2.6 19.0 

11:19 0.9 2.7 19.5 

11:20 0.9 2.7 19.8 

11:21 0.8 2.8 19.5 

11:22 0.9 2.7 20.6 

11:23 0.7 2.5 19.9 

11:24 0.9 2.6 20.8 

11:25 0.7 2.5 19.6 

11:26 1.0 2.7 19.9 

11:27 1.0 2.7 20.0 

11:28 0.8 2.6 20.1 

11:29 1.0 2.7 20.1 

11:30 0.8 2.7 20.9 

11:31 0.8 2.5 20.7 

11:32 0.9 2.6 20.3 

11:33 0.8 2.7 19.1 

11:34 1.0 2.7 19.2 

11:35 1.0 2.5 20.8 

11:36 0.9 2.7 19.4 End Run 3 

11:37 0.5 0.4 5.3 

11:38 0.2 0.1 0.2 

5.1 0.2 11:39 30.7 

11:40 44.2 8.5 0.2 

2.0 11:41 10.2 28.8 

11:42 0.2 0.1 51.3 
8.3 11:43 0.2 0.1 

11:44 0.6 2.1 16.1 

11:45 1.1 2.6 20.9 Start Run 4 

11:46 0.8 2.5 20.2 

11:47 1.0 2.6 19.2 

11:48 0.7 2.6 19.2 

CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO,Computer Logger Data 
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05/05/10 

CO - ppm 
Time 	v/v Dry 

02  - % 
v/v Dry 

NO - ppm 
v/v Dry Comments 

11:49 0.8 2.7 19.1 
11:50 0.9 2.7 21.0 
11:51 0.9 2.6 19.4 
11:52 0.9 2.7 20.4 
11:53 0.9 2.7 20.0 
11:54 1.1 2.6 20.1 
11:55 0.9 2.7 19.9 
11:56 1.0 2.8 20.6 
11:57 1.0 2.6 21.1 
11:58 0.9 2.7 21.3 
11:59 1.1 2.7 21.0 
12:00 0.7 2.6 19.2 
12:01 0.8 2.7 19.5 
12:02 1.0 2.8 19.1 
12:03 1.0 2.7 19.4 
12:04 0.9 2.7 19.3 
12:05 1.0 2.6 19.6 
12:06 1.0 2.9 19.7 End Run 4 
12:07 0.3 0.5 6.6 
12:08 0.1 0.1 0.3 
12:09 37.2 5.6 0.3 
12:10 44.2 8.4 0.2 
12:11 9.6 1.3 33.9 
12:12 0.2 0.1 51.3 
12:13 0.1 0.1 7.4 
12:14 0.6 1.9 18.3 
12:15 0.9 2.7 20.2 Start Run 5 
12:16 0.9 2.6 19.5 
12:17 0.7 2.6 20.4 
12:18 0.7 2.8 19.9 
12:19 0.7 2.6 19.6 
12:20 1.0 2.7 20.8 
12:21 0.8 2.8 20.3 
12:22 0.9 2.6 20.2 
12:23 0.9 2.7 20.4 
12:24 0.8 2.6 19.9 
12:25 0.8 2.7 21.1 
12:26 0.8 2.8 20.2 
12:27 0.9 2.6 19.3 
12:28 0.9 2.6 21.2 
12:29 0.9 2.6 19.4 
12:30 0.8 2.7 19.5 

CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO,Computer Logger Data 
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05/05/10 

CO-ppm 
Time 	v/v Dry 

% 

v/v Dry 
NO., - ppm 

v/v Dry Comments 
12:31 1.0 2.7 20.0 
12:32 0.8 2.7 20.8 
12:33 0.9 2.7 19.4 
12:34 0.9 2.7 20.1 
12:35 0.7 2.7 19.5 
12:36 0.8 2.7 19.7 End Run 5 
12:37 0.4 0.3 4.6 
12:38 0.1 0.0 0.3 
12:39 30.4 6.4 0.3 
12:40 44.1 8.4 0.3 
12:41 9.4 2.2 40.2 
12:42 0.2 0.0 51.3 
12:43 0.1 0.0 6.9 
12:44 0.5 2.1 14.8 
12:45 0.6 2.6 20.1 Start Run 6 
12:46 0.9 2.6 19.7 
12:47 0.6 2.7 20.5 
12:48 0.8 2.6 18.9 
12:49 0.9 2.7 19.5 
12:50 0.6 2.9 20.4 
12:51 0.6 2.7 18.6 
12:52 0.6 2.7 18.6 
12:53 0.9 2.5 20.2 
12:54 0.9 2.5 19.5 
12:55 0.6 2.6 19.7 
12:56 0.9 2.6 19.5 
12:57 0.6 2.8 18.8 
12:58 0.7 2.6 20.1 
12:59 0.6 2.6 19.3 
13:00 0.8 2.8 20.6 
13:01 1.0 2.7 19.2 
13:02 0.7 2.8 19.3 
13:03 0.8 2.8 20.0 
13:04 0.7 2.5 19.0 
13:05 0.6 2.6 19.7 
13:06 0.6 2.8 18.9 End Run 6 
13:07 0.3 0.7 2.9 
13:08 0.2 0.0 0.3 
13:09 27.5 3.9 0.3 
13:10 44.1 8.4 0.2 
13:11 7.7 2.3 32.8 
13:12 0.2 0.0 51.3 

• 
CIIS, Inc. - Laurel Refinery 
Boiler 12 
C0/02/NO, Computer Logger Data 

n„,... "r 	Ill 
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CRS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NO,Computer Logger Data 
05/05/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 
NON  - ppm 

v/v Dry Comments 
13:13 0.2 0.0 5.8 
13:14 0.6 1.7 17.7 
13:15 1.0 2.7 19.3 Start Run 7 
13:16 1.1 2.6 19.8 
13:17 1.1 2.6 20.1 
13:18 0.8 2.7 20.8 
13:19 1.1 2.8 20.5 
13:20 1.0 2.6 20.0 
13:21 1.0 2.7 19.0 
13:22 0.8 2.8 20.5 
13:23 0.7 2.9 20.5 
13:24 0.8 2.6 18.8 
13:25 1.1 2.6 19.1 
13:26 0.7 2.6 19.4 
13:27 1.0 2.8 19.6 
13:28 0.7 2.8 20.7 
13:29 0.9 2.8 20.5 
13:30 0.8 2.7 19.6 
13:31 0.7 2.7 20.0 
13:32 0.8 2.7 20.8 
13:33 0.9 2.6 19.2 
13:34 0.7 2.6 20.2 
13:35 0.9 2.7 19.1 
13:36 1.1 2.7 19.9 End Run 7 
13:37 0.4 0.5 4.7 
13:38 0.2 0.1 0.3 
13:39 33.8 4.7 0.3 
13:40 44.1 8.5 0.3 
13:41 12.0 1.2 31.2 
13:42 0.2 0.1 51.2 
13:43 0.2 0.1 10.5 
13:44 0.4 2.1 18.2 
13:45 0.6 2.8 19.7 Start Run 8 
13:46 0.9 2.9 19.3 
13:47 0.7 2.6 19.4 
13:48 0.8 2.7 19.1 
13:49 0.8 2.6 19.3 
13:50 0.8 2.7 20.1 
13:51 0.7 2.7 19.4 
13:52 0.7 2.6 19.2 
13:53 0.8 2.8 19.7 
13:54 0.7 2.9 18.7 
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05/05/10 
CO - ppm 

Time 	v/v Dry 
02  - % 
v/v Dry 

NOR - PINn 
v/v Dry Comments 

13:55 1.0 3.1 20.0 

13:56 0.9 3.0 19.1 

13:57 1.0 2.6 20.0 

13:58 0.8 2.6 18.7 

13:59 0.9 2.7 18.8 

14:00 0.7 2.7 19.3 

14:01 0.8 2.8 18.8 

14:02 0.7 3.1 19.8 

14:03 0.7 2.5 20.7 

14:04 0.7 2.8 19.7 

14:05 1.0 2.8 19.4 

14:06 0.7 2.7 19.0 End Run 8 

14:07 0.5 0.6 6.5 

14:08 0.2 0.1 0.2 

14:09 35.1 6.3 0.2 

14:10 44.2 8.5 0.2 

14:11 6.9 3.1 38.4 

14:12 0.2 0.1 51.2 

14:13 0.2 0.1 6.0 

14:14 0.7 1.8 17.4 

14:15 0.9 2.7 19.8 Start Run 9 

14:16 0.9 2.8 19.0 

14:17 0.9 2.8 20.5 

14:18 1.0 2.6 19.6 

14:19 1.1 2.6 18.8 

14:20 1.1 2.7 18.5 

14:21 1.1 2.7 19.5 

14:22 1.1 2.7 19.5 

14:23 0.9 2.6 19.3 

14:24 1.2 2.6 18.4 

14:25 1.2 2.7 19.8 

14:26 1.2 2.7 20.2 

14:27 1.2 2.7 20.4 

14:28 1.0 2.7 19.7 

14:29 1.2 2.7 19.4 

14:30 1.1 2.6 18.6 

14:31 0.9 2.7 20.5 

14:32 0.9 2.7 19.0 

14:33 1.0 2.7 20.5 

14:34 1.1 2.7 19.3 

14:35 1.2 2.7 19.1 

14:36 1.1 2.7 19.3 End Run 9 
A 

CHS, Inc. - Laurel Refinery 
Boiler 12 

C0/02/NOx  Computer Logger Data 

Dn .rr. 0 est' 1(1 
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05/05/10 
CO - ppm 

Time 	v/v Dry 
02  - 

v/v Dry 
NO„ - ppm 

v/v Dry 
14:37 0.4 0.6 5.8 
14:38 0.2 0.1 0.2 
14:39 30.7 5.1 0.2 
14:40 44.2 8.5 0.2 
14:41 5.7 2.0 35.0 
14:42 0.2 0.1 51.2 
14:43 0.2 0.1 11.6 
14:44 0.2 0.1 0.2 

• 
Comments 

CHS, Inc. - Laurel Refinery 
Boiler 12 
C0/02/NO,Computer Logger Data 
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COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 

TEST DATE: 
RUN #: 	 

EVA METHODS # 1 - 4 
GAS FLOW / MOISTURE 
EXAMPLE CALCULATION 

Pm"Hg = 76 '4  	Pb"Hg 

Ps Hg  = Z 6.  J 	Pb"Hg 

1) Vm(std) 

( 2.(0(31. 	scf) 
3) Bws = 

( 2.4,11  

......4  

	

+ (2,1D\   AH "H20/13.6) 	=Q  6..e./e7   Pm"Hg 
---......,  

+ (  0,3D  Static "H20/13.6) 

Pm

=-24..ctl„)  Ps"Hg 
0-)  

?CAW,  "Hg 
Y)  	= 13)?

......,,,  

 '9  7  dscf 

	

( ,3 4-i. 	Tm°A ) 	0 

scf 

/ 	Bws x 100 = 

2) Vw(std) = (0.04707) 	ml) 

= ( ix", 	0  Vm) (17.65) (  <2  

= 2, 3e. 

scf +  -9.1.3 7  dscf) 
%H20 

4) Vm(actual) - 
(1- 	Bws) 	Tm°A) ( 	Ps"Hg) 

5) Md = 0.4410,  %CO2 )+0.32 (2,4   %02 )+0.28 	%N2+%CO) = 01, 8 4.  lb/lb mole 

6) Ms = (e i.st) 4.1b/lb mole) (1- a i" f 	Bws)+(18 x 	Bws) 	lb/lb mole 

7a) Area = (3.1416) ( 	) --1 	ft. 
dia 

2) =-0?-/  sq. ft. 5‹ 

7b) Area = ( 	----ft.) ( 

 

ft.) = 

     

© 

         

8  
Avg SQRT ( 

8) Vs =(85.49) (• 	c4.cp)(41c3i1  AP 
	 Ts°A 

146,i 4A  Ps"Hgc.9,:,.4113/ib mole) 

= 	 fps 

          

9a) AWCFM = (  50,5-1-/fps) (I ' 42- /  sq. ft) (60sec/min) = 
-5/4  73 

awcfm 

  

Y)( 
	

Vm) 
	

Ts °A) 
	

Pm"Hg) 
awcf 

9b) ADCFM = 3,737' 3(aC fm) (1 	Bws) = yj j  / 93,0 
(i) 

adcfm 

10a) 	
- / .., 	---- 528°A 26'  .cce)._  Ps"Hg 

	 \ 	, C29/ 8'24"wscf/hr Qsw = 3600 ‘(5.0 • 5.  ilfps)/(1 	(sq. ft) ( 
(15 71/9.  Ts°A) ( 29.92 "Hg / 

10b) 
Qsd = (1 -,/ 	Bws) 	  

s 4) 

WorldDriye0 I : \ Forms\ Forrnc\ vinnd r.tp 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cu.ft. ) 	("1420) 

Delta 
11 

("1-120) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

"F 

1-GF 
10:15-1036 
05/05/10 

Stack 
Temp. 

"F 

SORT 
Delta 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

864.330 

880.000 

0.48 
0.53 
0.46 
0.53 
0.45 
0.43 
0.52 
0.55 
0.49 
0.54 
0.45 
0.55 
0.47 
0.42 
0.51 
0.54 

2.12 
2.12 
2.12 

64 
64 
65 

284 
284 
284 
283 
284 
283 
284 
284 
284 
284 
284 
284 
283 
283 
283 
283 

0.6928 
0.7280 
0.6782 
0.7280 
0.6708 
0.6557 
0.7211 
0.7416 
0.7000 
0.7348 
0.6708 
0.7416 
0.6856 
0.6481 
0.7141 
0.7348 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 
Meter Cal. Factor 
Pitot Factor (cp) 
Total Test Time 
Sample Time Interval 
Meter Volume (Vm) 
Water Volume 

26.52 "Hg 
0.30 "H20 
0.99 Y 
0.84 

21 min 
7 min 

15.670 dcf 
56.0 ml 

Stack Dimensional Data:  
Circular 

Diameter 
Rectangular 

Width 
Length 

Stack Area 

4.750 ft 

0.000 ft 
0.000 ft 

17.721 sq.ft. 

Method 3A 
%02  Average 
	

2.7 %v dry 
Orsat 

%CO2  Average 
	

10.8 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

1-GF 
05/05/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.7029 "H20 

Avg Meter Temp. (Tm) 64 °F Avg Stack Temp. (Ts) 284 °F 

Avg Meter Temp. (Tm) 524 °A (°R) Avg Stack Temp. (Ts) 744 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.939 dscf Velocity (Vs) 50.54 fps 

Actual Meter 
Volume, Vm(actual) 26.323 awcf Volume (actual conditions) 53,737.2 awcfm 

Volume Water 45,193.0 	adcfm 
Vapor, Vw(std) 2.636 scf Volume (std. conditions) 2,029,826.9 wscf/hr 

(@ 68 °F & 29.92"Hg) 33,830.4 wscfm 
Moisture (Bws) 0.1590 1,707,084.4 dscf/hr 
Percent Moisture 15.90 %v 28,451.4 dscfm 

Gas Density 
Dry (Md) 29.84 lb/lb-mole 
Wet (Ms) 27.96 lb/lb-mole 

Page 2 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

Test #: 	2-GF 
Date: 	05/05/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.7033 "H20 

Avg Meter Temp. (Tm) 65 °F Avg Stack Temp. (Ts) 287 °F 

Avg Meter Temp. (Tm) 525 °A ("R) Avg Stack Temp. (Ts) 747 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.744 dscf Velocity (Vs) 50.76 fps 

Actual Meter 
Volume, Vm(actual) 26.268 awcf Volume (actual conditions) 53,971.1 	awcfm 

Volume Water 45,028.1 	adcfm 
Vapor, Vw(std) 2.730 scf Volume (std. conditions) 2,030,475.3 wscf/hr 

(@ 68 °F & 29.92"Hg) 33 ,841 .3 wscfm 
Moisture (Bws) 0.1657 1,694,025.5 dscf/hr 
Percent Moisture 16.57 %v 28,233.8 dscfrn 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.86 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

, 	;OURCE TESTED 

METER BOX OPERATOR: 

L__.,— RUN #: 

DATE: 

START TIME: 
END TIME: 

4- ,.  -..-7 	(k.,,,) 

(-',-.1-1'-01 C, -,-.2_r 	1 /:-.)e ) (0 	 
...., ) V_„/ 	 TECHNICIANS: 	

ti  / 
 036 

EQUIPMENT / I DENTIFICATIONT CHECKS: ,„....-- 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

	 NOZZLE # 	- ( 	TEST TIME ....z4PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg)--4---- 

/ 	PITOTS, METER BOX - NOZZLE DIA. 
„ 

/ L-1 	POST 
7- _,..----" 	QRSAT Y FACTOR T/C READOUT 
L ,---,,TEDLAR TRAIN LEAK 

 TRAIN LEAK 
f.)STATIC PRESSURE 

PRE 
N „..------  THERMOCOUPLE , ,, ,;(,,,K) P R E.„.:.),7,9•-̀02 POST 

'.26,,,...7-`6A13AROMETRIC `,-17:.>">TACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter k ✓ 
 

3  Reading (ft) 

/ Pitot 
Reading 
AP( "H2O) 

Meter 

A  H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(°F) 

Imp. Exit 
(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

1 
i-,/,\ 

.11  (— LI L-1,3 '- 10 2:3 '-- 	

6:--2 I Li <2 ir-c-? 6/-1' L. —3 /-c.-201-1 

---- I 1>6r
_ 

- - --? 
, '-2 -2  "37- 51- ) 

_:)- '"--5 
, Liter-;. .- !---- 	-' 	1 

,--- LP  , (41-3 

--. - L-4 

/---a - 57L-I --c-2.V6-1 
....:5 

.1--1.-  

---7 

(....._c7 - 	1'_ 
„s-3 

,•;) - s--31 
,---i,- 
c-_-„, 	.... 

I 

Updated 10/05/09 of 
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• MOISTURE DETERMINATION 

COMPANY NAME: 
PLANT LOCATION: 

110 
SOURCE TESTED: 	i 	(1 1  

	

Weighed By:  Li 		Balance Level: 

  

RUN :'# 

 

    

 

	  TEST DATE: 

Balance Zeroed: 

 

  

  

 

   

Weight (grams)(grams) 

Impinger #1 
Final Wei: t 

Initial Weigh 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

      

      

      

Silica Gel Impinger 

	

Final Weight 	  

	

Initial Weight 	e 02)  

	

Weight Gain 	zA,  

     

     

     

     

Total Mass of Moisture Captured: 	"4" grams 

        

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

METER BOX OPERATOR: 

(I '445 RUN #: 

DATE:

START TIME: 

END TIME: 

-_-2 
/ 	-___-,A.......(j-C,::-2-C- .----_-----ANIZIJ 

._. 

 

SOURCE TESTED si._--.3 I cj- (c_) Z--  in 
c ) fA__.-/ 	 TECHNICIANS: 	1--)\--1_,/ 1 c_.0  

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 

TEST 
TEST, 

. NOZZLE # 	,'2/ TEST TIME L__-----  PITOTS, PRETEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg)--F- 

191 
,-----_PITOTS, METER BOX 

VACUUM, ("Hg) 
(ft3/min) 
("H20) 

- 	 	 NOZZLE DIA. 

I -.) 	POST 
Li----- 	ORSAT Y FACTOR I 	T/C READOUT 

/,.---- TEDLAR TRAIN LEAK 
TRAIN LEAK 

,_.'5.0 STATIC PRESSURE 

PRE 
t _.---' THERMOCOUPLE f..L-t1.)/ 	PRE 	e_lf-)-,12 POST 
,,6,%.1BAROMETRIC 7.-51:>-')/VSTACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 

Pitot 

Reading 
AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

I ,-1 c). IQ 6_5.  _ (-1 G ` 43(-.>--  

---' 
1  

•-',' 	t„ 
..re----1.-_---1,---- 	c.--3A-; 
75. 	1 L-0 - 	-1 .irk C_-a'(— c-----,  /---- L  

,„ --t--- 	"I> -7-17-576) 

7-,,2  , 	- 
.....7 
2 °R65?- 

• 7 S25 

6 , q  -5 
i-- '?< 

, (-77___,  a•V--/ 

I
) 

q 9  - ?s 	. 
-.:2 ,„ ,. L-3/1  

, Lit/ °-:/-3 
LA /„..... 	.- .„----,„---4--)e 

5 , 
,L-1---.-- 

,- 

co , 	,..____ 	..,2 a-.43i, 

Updated 10/05/09 of 
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MOISTURE DETERMINATION • COMPANY NAME: 	 C. 	 RUN # 	  

PLANT LOCATION: 	 L.  ci ../ V- C 	TEST DATE:  	- 3-  - i 
SOURCE TESTED: 	8 - i  .---- 

Weighed By: 	3)/A./ 	Balance Level: 	..--- 	Balance Zeroed: 	.  

Weight (grams) 

Impinger #1 
Final Weight 	/ 6, 

Initial Weighl"....,„ 	Co / .5"  
Weight Gain 	**41- 3 4-/- , 

Impinger #2 
Final Weight 

Initial Weigh 
Weight Gain 

  

  

  

Impinger #3 
Final WeiglAts,  

Initial Weight 
Weight Gain 

 

e4c1 o 
z+ei  

 

  

   

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

    

    

    

Silica Gel Impinger 
Final Weight 	g 3 7  

Initial Weight 	8'3 1  
Weight Gain .  

Total Mass of Moisture Captured: 	6"-- grams 

      

Notes: 

WorldDrive011Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: CHS, Inc. - Laurel Refinery Test #: 3-GF 
Location: Laurel, Montana Time: 11:15-11:36 
Source: Boiler 12 Date: 05/05/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 
(cult.) 

Delta 
P 

("1120) 

Delta 
11 

("1120) 

Meter 
Temp. 

°F 

Stack 
Temp. 

°F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

898.480 

914.200 

0.48 
0.52 
0.45 
0.53 
0.44 
0.43 
0.53 
0.56 
0.49 
0.54 
0.45 
0.55 
0.46 
0.42 
0.52 
0.54 

2.12 
2.12 
2.12 

65 
66 
66 

285 
285 
285 
285 
284 
285 
284 
284 
284 
284 
284 
285 
285 
285 
285 
285 

0.6928 
0.7211 
0.6708 
0.7280 
0.6633 
0.6557 
0.7280 
0.7483 
0.7000 
0.7348 
0.6708 
0.7416 
0.6782 
0.6481 
0.7211 
0.7348 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.52 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.30 "1120 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.720 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 57.0 ml 

• 
Method 3A 

%02  Average 
Orsat  

%CO2  Average 

2.6 %v dry 

10.6 %v dry 

Page 1 of 2 

• 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	3-GF 
Date: 	05/05/10 

Average Delta H 2.12 "H2O Average SQRT Dp 0.7023 "H20 

Avg Meter Temp. (Tm) 66 °F Avg Stack Temp. (Ts) 285 °F 

Avg Meter Temp. (Tm) 526 °A ("R) Avg Stack Temp. (Ts) 745 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.931 dscf Velocity (Vs) 50.59 fps 

Actual Meter 
Volume, Vm(actual) 26.421 awcf Volume (actual conditions) 53,790.3 	awcfm 

Volume Water 45,103.2 	adcfm 
Vapor, Vw(std) 2.683 scf Volume (std. conditions) 2,029,107.8 wscPhr 

(@ 68 °F & 29.92"Hg) 33,818.5 wscfm 
Moisture (Bws) 0.1615 1,701,406.9 dscf/hr 
Percent Moisture 16.15 %v 28,356.8 dscfm 

Gas Density 
Dry (Md) 29.80 lb/lb-mole 
Wet (Ms) 27.89 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

. PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

(-___--- 44 --:„7 RUN #: 

DATE:

START TIME: 

END TIME: 

— , 
.___--Th 

1._-/-..---0-1.1, :/ft-...j/L- 
.b / / 	I '---, 

,____\,,, i 	 TECHNICIANS: 	1.---)1",/ / I '7:3(1c--) 
EQUIPMENT I IDENTIFICATION CHECKS: 

PITOT 

TEST 
TEST, 

	 NOZZLE # 	-2:2 t 	TEST TIME 1.-------PITOTS, PRE-TEST
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)--1-7 

41, 
t  — PITOTS,  ."" 	METER BOX 

VACUUM, ("Hg) 
(ft3/min) 

("H20) 

______— 	-NOZZLE DIA. 
i  

1 Li 	POST 
i 	_...-- 	ORSAT SAMPLING Y FACTOR ,i. 	TIC READOUT 
L--  ,.,-----TEDLAR TRAIN LEAK 

TRAIN LEAK 

-3c..) STATIC PRESSURE 

c---:, 	PRE 
j 	_..---- THERMOCOUPLE cc:7 	PRE 	(`''.X._.)-:. 	POST 

9(7,-VBAROMETRIC c------;/-"(  STACK DIMENSIONS 

Sample' 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 

AP(  „H20)  
Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  
Filter Box 

CF) 

Imp. Exit 

CF) 

Stack 
 

Temp. 
(°F) 

 
°A CO2 % 02 

de----)----  I '--<2 

	

 
---- 	

tj e2t: 

	

i 	-.). 	i 

(,2 1,---t, /2,i'"02 66 •--- z...6, , 	_.- 

, 	.,.........e. 
‘.....--fe.„, 

,---2, 

, 	•-̀3 /--.5t-L--_,,  

I , Li 9 ,--;--i-sLi 

,... 	,...... 
ij 

„.. 
( 	,.-7 , q r'4  
,-/ 

. 	--r- -.2-2 ..g._:---;- 

._..) , 

1 
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MOISTURE DETERMINATION • COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

 

e. 
, 

y3 /  
1-4/ Balance Level: 

   

RUN # 	3 

    

TEST DATE: 	 —/O  

    

      

   

Balance Zeroed: 

  

        

Weight (grams) 

Impinger #1 
Final Weight 	E-6. 

Initial 	/  
Weight Gain ■ it- 3 S  , 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

       

  

t 5/  

   

       

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

   

so  
S0 3  

I, 

  

     

     

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	3 ?-  

Initial Weight"'"......, 2.,;2  
Weight Gain 	/ 

Total Mass of Moisture Captured: grams 

   

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xis 
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Sample 
Point 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

EPA Methods #1-4 
Field Data & Calculations 

• Gas Flow/Moisture 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Client: 
Location: 
Source: 

Test #: 
	4-GF 

Time: 
	11:45-12:06 

Date: 
	05/05/10 

Clock 
Time 

(min.) 

Meter 
Reading 
(cu.ft. ) 

Delta 
P 

("H20) 

Delta 

("1-120) 

Meter 
Temp. 

"F 

Stack 
Temp. 

°F 

SQRT 
Delta 

P 

915.700 

931.290 

0.48 
0.54 
0.46 
0.53 
0.45 
0.44 
0.52 
0.55 
0.48 
0.54 
0.44 
0.55 
0.48 
0.43 
0.51 
0.55 

2.12 
2.12 
2.12 

66 
66 
66 

292 
292 
292 
292 
291 
292 
291 
292 
292 
291 
291 
291 
291 
291 
291 
291 

0.6928 
0.7348 
0.6782 
0.7280 
0.6708 
0.6633 
0.7211 
0.7416 
0.6928 
0.7348 
0.6633 
0.7416 
0.6928 
0.6557 
0.7141 
0.7416 

7 
14 
21 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 

Static Pressure 
Meter Cal. Factor 
Pitot Factor (cp) 
Total Test Time 
Sample Time Interval 
Meter Volume (Vm) 
Water Volume 

26.52 "Hg 
0.30 "1-120 
0.99 Y 
0.84 

21 min 
7 min 

15.590 dcf 
54.0 ml 

Stack Dimensional Data:  

Circular 
Diameter 

Rectangular 
Width 
Length 

Stack Area 

4.750 ft 

0.000 ft 
0.000 ft 

17.721 sq.ft. 

Method 3A  

%02  Average 
	 2.6 %v dry 

Orsat  

• 	%CO2  Average 
	 10.7 °Ay dry 

Page 1 of 2 
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Client: 	CIS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 05/05/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.7042 "H20 

Avg Meter Temp. (Tm) 66 °F Avg Stack Temp. (Ts) 291 °F 

Avg Meter Temp. (Tm) 526 °A (°R) Avg Stack Temp. (Ts) 751 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.815 dscf Velocity (Vs) 50.85 fps 

Actual Meter 
Volume, Vm(actual) 26.222 awcf Volume (actual conditions) 54,066.8 awcfm 

Volume Water 45,664.8 adcfm 
Vapor, Vw(std) 2.542 scf Volume (std. conditions) 2,023,241.5 wscf/hr 

(0 68 °F & 29.92"Hg) 33,720.7 wscfm 
Moisture (Bws) 0.1554 1,708,829.8 dscf/hr 
Percent Moisture 15.54 %v 28,480.5 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.98 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

'' PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

, 	_ RUN #: 

DATE: 

START TIME: 

END TIME: 

,„:"...,t),__I--,e. _ "----/ ---AL 2 	—  

I c2 1 	, LIS- 

\___ ‘,A.," 	 TECHNICIANS: 	t,A.A.,/ r",2_--V-D  
EQUIPMENT / IDENTIFICATIO 	CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

NOZZLE # 	"1;71 	TEST TIME i 	..„-----PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

' 	(k- 
p_ITOTS, , 	METER BOX --- 	-NOZZLE DIA. 

w) 	POST 
4  / ORSAT ,,l(--1 	Y FACTOR V 	T/C READOUT 
44.,.----- 	TEDLAR TRAIN LEAK 

TRAIN LEAK 

-I-. 30 STATIC PRESSURE 

PRE 
1 „----- THERMOCOUPLE cYD 	PRE 	'4?---.CC) POST 

2,,,,,,-_,::?3 BAROMETRIC `172(,-":2//'  STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3 Reading (ft)) 

Pitot 
Reading 

AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

lmp. Exit  E 1 

(°F) 

Stack 
Temp. 

(°F) 

% CO2 % 02 

/->2 ',Z.?• I c? (,,, cr----  __ 4---V--  Q: r.? 1652  
---d 1 1,1 .1C,-,d'',.•'-76,  S ;) 	r• <211 

__,,,, '2 1 9'31 -'•ci(0 --,=-?.1"- : 6-6 c--1.; ?-46 ---,2:-1/ 
-4- 	, 

• 	
- 

Q2 

, 	- 

/- ---r 1 

- 5.5, ( ,--7):v'-'  

I z_i -----9,,,` 

,--- 
,1--{z '---2(-11 

C,  -L1" 
/ 

-93 ,1--7-1--------' -,21 I 
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grams 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Total Mass of Moisture Captured: 

• MOISTURE DETERMINATION 

COMPANY NAME: 

PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

 

Gas 
f L. 6a vv e 

   

RUN # 
TEST DATE: 

  

      

8-ra 

       

          

  

Balance Level: 

 

Balance Zeroed: 

    

          

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight,  
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 

	

Final Weight 	11/ / 

	

Initial Weight 	4 70  
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Notes: 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: CHS, Inc. - Laurel Refinery Test #: 5-GF 
Location: Laurel, Montana Time: 12:15-12:36 
Source: Boiler 12 Date: 05/05/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 

(cu.ft. ) 

Delta 
P 

("H20) 

Delta 
El 

("H20) 

Meter 
Temp. 

°F 

Stack 
Temp. 

"F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 

2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

932.800 

948.220 

0.48 
0.52 
0.44 
0.54 
0.54 
0.43 
0.52 
0.56 
0.49 
0.54 
0.45 
0.54 
0.46 
0.42 
0.53 
0.54 

2.12 
2.12 
2.12 

67 
67 
67 

288 
288 
287 
288 
287 
287 
287 
286 
286 
286 
287 
288 
288 
288 
288 
288 

0.6928 
0.7211 
0.6633 
0.7348 
0.7348 
0.6557 
0.7211 
0.7483 
0.7000 
0.7348 
0.6708 
0.7348 
0.6782 
0.6481 
0.7280 
0.7348 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.52 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.30 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	 Width 	 0.000 ft 
Sample Time Interval 	 7 min 	 Length 	 0.000 ft 
Meter Volume (Vm) 	15.420 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 59.0 ml 

Method 3A 

%02  Average 

Orsat 

%CO2  Average 

2.7 %v dry 

10.7 %v dry 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

5-GF 
05/05/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.7063 "H20 

Avg Meter Temp. (Tm) 67 °F Avg Stack Temp. (Ts) 287 °F 
Avg Meter Temp. (Tm) 527 °A (°R) Avg Stack Temp. (Ts) 747 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Fig 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.639 dscf Velocity (Vs) 51.02 fps 

Actual Meter 
Volume, Vm(actual) 26.177 awcf Volume (actual conditions) 54,247.5 awcfm 

Volume Water 45,068.8 adcfm 
Vapor, Vw(std) 2.777 scf Volume (std. conditions) 2,040,875.7 wscf/hr 

(@ 68 F & 29.92"Hg) 34,014.6 wscfm 
Moisture (Bws) 0.1692 1,695,559.5 dscf/hr 
Percent Moisture 16.92 %v 28,259.3 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.82 lb/lb-mole 
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PARTICULATE FIELD DATA 
'COMPANY NAME: 

`LANT LOCATION 

" ,OURCE TESTED. 

METER BOX OPERATOR: 

L.--:-.1•1"' -->--- RUN #:

DATE: 

START TIME: 

END TIME: 

,..".:-__-- ____ 

/1_,_,c...1,„Aik....6.-1,--- --- % /  7,41   .t,-"-- 

le.A c-c.,2.. /1722- t L_=) 
/ 

\ 	t,,,...,./ 	 TECHNICIANS: 	CAn...,/ / '-.J"-f-{":„ 
EQUIPMENT / IDENTIFICATIOR CHECKS: „.--,Th  

' '''9 PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST 
TRAIN LEAK TEST, 

STATIC PRESSURE 

NOZZLE # 
	NOZZLE DIA. 

T/C READOUT 
PRE 
PRE 

/ TEST TIME 

POST 
POST  

1__- -- PITOTS, PRE-TEST 
POST-TEST 

ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

BAROMETRIC PRESSURE ("Hg)—i"1.---W,  

i  ,-----PITOTS, 

VACUUM, ("Hg) 
(ft3/min) 
("H20) 

, , — 

( "L-{ 
L ----- Z-1 
/ 	- I (-7:----2 

,--f2.,(01 Cer- 

',.5 r-7->"/STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3 ) 

Pitot 
Reading 

A P( "H20) 

Meter 

 H " 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(°F) 

Imp. Exit 
(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

, : "2 1,„ q '4 	/c2-2:-,' , 	1 (1:,   -,..-- Li e,6,  - 	, 	0.---)----, 
----tc-t-,  

‘ .-, 	--; 	1 -a5-5 
i- S-'?;-,  

6 c..„., . y3 - : ,..- S -2 . )< 
,,•2' , --_-_-_, d'S"---2  

1 .._._/ -5-/S6 
--i-,2 - " 1-- / '-- 6.  

'22:5 7 
Z.- 1, , c•-_ -‘ Li 

-----=' 	' 
__...- 
, - 

(.,...Q c, 	...--- --- _3— 

(,) 

1 
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COMPANY NAME: 	C.— N ,5 	RUN ii 	 

PLANT LOCATION: 	4 ei v v  e 1 	TEST DATE: 	5 
SOURCE TESTED: 	A — / oZ  

--`' 
Weighed By: 	  Balance Level: 	...,- 	Balance Zeroed: 	.  

— 

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 	to 5- 7  

Initial Weight 	4-;  
Weight Gain -""4" + 3 	, 

Impinger #2 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

  

  

  

    

Impinger #3 

	

Final Weight 	0 of  

	

Initial Weight 	4—  

	

Weight Gain 	'",..„ ci. 	, 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

    

Total Mass of Moisture Captured: • 	grams 

    

Notes: 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cu.ft. ) 	("1-120) 

Delta 
H 

("1-120) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

°F 

6-GF 
12:45-13:06 
05/05/10 

Stack 
Temp. 

°F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

949.800 

965.560 

0.49 
0.53 
0.45 
0.54 
0.43 
0.43 
0.51 
0.55 
0.48 
0.54 
0.45 
0.55 
0.48 
0.43 
0.50 
0.55 

2.12 
2.12 
2.12 

67 
68 
68 

284 
285 
284 
284 
284 
284 
285 
285 
285 
285 
284 
285 
285 
285 
285 
285 

0.7000 
0.7280 
0.6708 
0.7348 
0.6557 
0.6557 
0.7141 
0.7416 
0.6928 
0.7348 
0.6708 
0.7416 
0.6928 
0.6557 
0.7071 
0.7416 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.52 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.30 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.760 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 56.0 ml 

Method 3A 
%02  Average 

Orsat  
%CO2  Average 

2.7 %v dry 

10.8 %v dry 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

6-GF 
05/05/10 

Average Delta H 2.12 "H2O Average SQRT Dp 0.7024 "H20 

Avg Meter Temp. (Tm) 68 °F Avg Stack Temp. (Ts) 285 °F 

Avg Meter Temp. (Tm) 528 GA ("R) Avg Stack Temp. (Ts) 745 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.913 dscf Velocity (Vs) 50.55 fps 

Actual Meter 
Volume, Vm(actual) 26.318 awcf Volume (actual conditions) 53,747.8 awcfm 

Volume Water 45,185.8 	adcfm 
Vapor, Vw(std) 2.636 scf Volume (std. conditions) 2,027,503.4 wscf/hr 

(@ 68 GF & 29.92"Hg) 33,791.7 wscfrn 
Moisture (Bws) 0.1593 1,704,522.1 dscf/hr 
Percent Moisture 15.93 %v 28,408.7 dscfm 

Gas Density 
Dry (Md) 29.84 lb/lb-mole 
Wet (Ms) 27.95 lb/lb-mole 



PARTICULATE FIELD DATA 

- 1
COMPANY NAME: 

PLANT LOCATION 

,OURCE TESTED 

METER BOX OPERATOR: 

(1- t-L-___1> RUN #: 

DATE: 

START TIME: 

END TIME: 

L_._ 

,if .- c-A-_(.).__QE" 1 .,„ ':----.2/15:yi E 
B 1 / c2. I- 	C.; 

,.._._,I,,N,.,/ 	 TECHNICIANS: 	.„-A-\_..---/ i -30 (‘-; 
EQUIPMENT / IDENTIFICATION CHECKS: ,.., 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft'/min) 

("H20) 

___L--- 
 

PITOTS, ‘;,-; 	METER BOX 	
	-- NOZZLE # 	'' 	1 	TEST TIME L______, ---PITOTS, PRE-TEST 

POST-TEST 
SYSTEM 

BAG 
@ °F 

PRESSURE ("Hgri---. 

l's.)4\-__,) 
--- NOZZLE DIA. 

I - -5 	POST 
/ JORSAT SAMPLING  ' - 	Y FACTOR ..-1 	T/C READOUT 
/ .....----- TEDLAR TRAIN LEAK 

TRAIN LEAK 
-17 ,C) _,...,(...--, 	STATIC PRESSURE 

c 	, 	PRE 
/ 	THERMOCOUPLE r-e-7,i20 	PRE 	,-,.. 

POST 
/::-.6.9)BAROMETRIC r"----:-1-> //STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 

AP( "H2O) 

Meter 

H 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Tem  . 

p 
(°F) 

% CO2 % 02 

' 	1 —I :9)-(7-%V 

I /
7 ..,e 

':-2.- i ;,2 0'-22  S L---1-(--;  /-6-)--A /&-S7  

7-02 t i---1 '-‘2,1'  CQ'c, z-/C9  7)_...%525,  ::.- 

L._ 	
4-
, 	

k \ ` T 	-:_.... 	A-1 

' q 7-5  j29-1 

(....; . elm -90-1 

, .-- 

..-, 
, 	I> -4-,w--04 

2

.._ 

 

' 	-- 5,---;' 

(-1.7 / 	L '--2-, 
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COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

)  	RUN # 

ti e 1 	 TEST DATE: 	*S' 

8 — 
.D  IA.,  Balance Level: 

 

Balance Zeroed: 

 

   

     

kki  MOISTURE DETERMINATION • 
Weight (grams) 

Impinger #1 
Final Weight 

Initial Weigh  
Weight Gain 

  

  

  

  

Impinger #2 
Final Weight 	4.  3 7  

Initial Weight.„. 	6 ,a 5  
Weight Gain 	'"...40.  /  

 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

  

  

  

   

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

Total Mass of Moisture Captured: 

a.,
14 

) (2, grams 

   

Notes: 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Test #: 
Time: 
Date: 

7-GF 
13:15-13:36 
05/05/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P it Temp. Temp. Delta 

(min.)  (cult  ) ("1120) ("1120) "F "F 

1 7 967.100 0.48 2.12 68 283 0.6928 
2 14 0.52 2.12 68 283 0.7211 
3 21 0.45 2.12 69 282 0.6708 
4 982.810 0.53 283 0.7280 
5 0.44 283 0.6633 
6 0.45 282 0.6708 
7 0.52 283 0.7211 
8 0.53 283 0.7280 
1 0.49 282 0.7000 
2 0.53 283 0.7280 
3 0.45 283 0.6708 
4 0.55 282 0.7416 
5 0.46 282 0.6782 
6 0.43 282 0.6557 
7 0.52 282 0.7211 
8 0.55 282 0.7416 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.52 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.30 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	 Length 	 0.000 ft 
Meter Volume (Vm) 	15.710 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 55.0 ml 

• 
Method 3A 

%02  Average 

Orsat 

%CO2  Average 

2.7 %v dry 

10.7 %v dry 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

7-GF 
05/05/10 

Average Delta H 2.12 "1-120 Average SQRT Dp 0.7021 "H20 

Avg Meter Temp. (Tm) 68 °F Avg Stack Temp. (Ts) 283 °F 
Avg Meter Temp. (Tm) 528 °A (°R) Avg Stack Temp. (Ts) 743 °A (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.869 dscf Velocity (Vs) 50.45 fps 

Actual Meter 
Volume, Vm(actual) 26.102 awcf Volume (actual conditions) 53,641.5 	awcfm 

Volume Water 45,203.7 adcfm 
Vapor, Vw(std) 2.589 scf Volume (std. conditions) 2,028,939.3 wscf/hr 

(@ 68 °F & 29 .92"Hg) 33,815.7 wscfm 
Moisture (Bws) 0.1573 1,709,787.1 dscf/hr 
Percent Moisture 15.73 %v 28,496.5 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.96 lb/lb-mole 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

' PLANT LOCATION 

- SOURCE TESTED 

METER BOX OPERATOR: 

(1....+A'j RUN #:  

DATE: 

START TIME: 

END TIME: 

/ (0....k.),re L.- -7. '--- 	- ---,10 
,H 1/32 I ---5 1 	.:,..) 

Q_)1,-\// 	 TECHNICIANS: 	t_ln_,/ I 
EQUIPMENT / IDENTIFICATION CHECKS: , 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

NOZZLE # 	C---- . I 	TEST TIME 1 	---- PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

,-- 
------------- -N  OZZLE /_...---- 	PITOTS, METER BOX DIA. 

I -3 	POST 
I _— 	ORSAT . 	Y FACTOR ,,, c-t 	T/C READOUT 
1,„_.----  TEDLAR TRAIN LEAK 

TRAIN LEAK 
--71---,-- 31 	STATIC PRESSURE 

/ :=.5 	PRE 
...--"THERMOCOUPLE ,c2,40 1 	PRE 	("Del):-.3 	POST 

Q.:;,9)BAROMETRIC (-17.12  //STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ftk3) 

Pitot 
Reading 

^P( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

- c 
LIG ,;'( W 

1 
79 

--,.). 1 V GS '.--3 z--/C; ',")03,  101; 
712 i /- f W-1 r,-.,2 C,--537 .-1'.-  ---- L-P.-. -g'''-  

l'2. 16:)  

fr2F--3 
'-_--_. , -- 01,,,, 

r, ,,,,,, 
22  - '92 ''''..-3 

...- 2  ,------.  3 

.--2, 
..-9  , L-6— ----3----:- 

‹,‹) 
6., 

: 
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C RUN # 
TEST DATE: L.. 	e  

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: -p tai 	Balance Level: 

7 
MOISTURE DETERMINATION 

- - / 
Balance Zeroed: 

1.3  

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

691 c- 
3 g , 

 

 

 

   

Impinger #2 

	

Final Weight 	 €7  

	

Initial Weight 	  
Weight Gain- '"'k......$  / rj , 

Impinger #3 
—  

	

Final Weight 	30 0), 

	

Initial W • ht 	e-,  

	

Weight Gain 	0  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	 

Initial Weight 
Weight Gain 

   

 

X97  

 

   

Total Mass of Moisture Captured: 

  

grams 

    

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Test #: 
Time: 
Date: 

8-GF 
13:45-14:06 
05/05/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P 11 Temp. Temp. Delta 

# (min.) (cu.ft. ) ("1120) ("1120) "F °F P 

1 7 984.300 0.49 2.12 69 284 0.7000 
2 14 0.53 2.12 70 284 0.7280 
3 21 0.45 2.12 70 283 0.6708 
4 999.830 0.54 284 0.7348 
5 0.45 284 0.6708 
6 0.43 284 0.6557 
7 0.52 284 0.7211 
8 0.56 283 0.7483 
1 0.48 283 0.6928 
2 0.54 284 0.7348 
3 0.45 284 0.6708 
4 0.55 284 0.7416 
5 0.48 284 0.6928 
6 0.43 283 0.6557 
7 0.51 284 0.7141 
8 0.54 284 0.7348 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.52 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.30 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	 Length 	 0.000 ft 
Meter Volume (Vm) 	15.530 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 58.0 ml 

Method 3A 

%02  Average 
	

2.7 %v dry 
Orsat 

%CO2  Average 
	

10.6 %v dry 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

8-GF 
05/05/10 

Average Delta H 2.12 "I-120 Average SQRT Dp 0.7042 "H20 

Avg Meter Temp. (Tm) 70 °F Avg Stack Temp. (Ts) 284 °F 

Avg Meter Temp. (Tm) 530 °A (°R) Avg Stack Temp. (Ts) 744 °A ("R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.658 dscf Velocity (Vs) 50.75 fps 

Actual Meter 
Volume, Vm(actual) 26.028 awcf Volume (actual conditions) 53,960.4 awcfm 

Volume Water 44,970.6 adcfm 
Vapor, Vw(std) 2.730 scf Volume (std. conditions) 2,038,261.1 wscf/hr 

(@ 68 °F & 29.92"Hg) 33,971.0 wscfm 
Moisture (Bws) 0.1666 1,698,686.8 dscf/hr 
Percent Moisture 16.66 %v 28,311.4 dscfm 

Gas Density 
Dry (Md) 29.80 lb/lb-mole 
Wet (Ms) 27.83 lb/lb-mole 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

" PLANT LOCATION 

- SOURCE TESTED 

METER BOX OPERATOR: 

C-------1-1-LJ) RUN* 

DATE: 

START TIME: 

END TIME: 

/---ejLAX:re_.-L cS/1546'—. 

,' 1 a 	 _ I '13(-1 _„,- 
c___h..._,/ 	 TECHNICIANS: 	l'A‘...---/ / 110 CO 

EQUIPMENT / IDENTIFICATION CHECKS: r_... 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

NOZZLE # 	"--J-1? / 	TEST TIME j IpITOTS, PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

1,--- 	FILTOTS, --_, 	METER BOX 	 NOZZLE DIA. 

/Z—I, 	POST 
„------ORSAT SAMPLING __ Y FACTOR ..,/1-1 	TIC READOUT 

TEDLAR TRAIN LEAK 
TRAIN LEAK 

Tj)  STATIC PRESSURE 

I '-'7.7 	PRE 
L. 	-- THERMOCOUPLE ,?4,r.--rj.Z;/ PRE 	Lw-7:„..- ,e 	POST 

'-.<21_4,7--- 	BAROMETRIC f/1/STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 

AP( 
"H2O) 

Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

1 ,- 	LI 	:",-CC, 
- 

1 
.---;) 

'c, 1702 69 5 2---15R 1- 04 Iu6-. 
, ILI .di c)0 r 1-1 - ;--,2sq 

--;v 7-  Lig --,75-141  
__.....„........j...)... ‘.5.,_:,,,u 

"---c.-2, ' 	----7-'----  -C-414 

ci, --- Li _5 /-" ':_y_.1 
Ca , /4 ,_2 ,-7.75L-/ 
,--5?  ,....„- 	.-:, 

-.--0--( 

, 	,--- 

'R 
i 

.'3 4- r --  --- ' 	
5

1- 
/3C

31-1 
 ---1-7- 

.• /-62 -:„-.94 

, 	— 
1--, 
/ r (:.^-2 1 /--.51--/ 

-.- 73 , 
	- •T.,/04-1' 

Undated 10/05/09 of 
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MOISTURE DETERMINATION 

    

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

  

/17/  

(.1 	e  

   

RUN # 

TEST DATE: 

 

     

/t) 

        

0 Lt./  Balance Level: 

 

Balance Zeroed: 

  

    

         

Weight (grams) 

Impinger #1 
Final Weight 	 /  

Initial Weigh 	  
Weight Gain 	7,  

Impinger #2 
Final Weight 	  

Initial Weight 	S 3 7  
Weight 	/ I , 

Impinger #3 
Final Weight 	q  

Initial Weight_ 	17 4  

Weight Gain 	 ,  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	g 3 7  

Initial Weight 	g.  3  
Weight 	 g- 

71" 
Total Mass of Moisture Captured: grams 

Notes: 

WorldDrive011Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 12 

Clock 	Meter 	Delta 
Time 	Reading 	 P 

(min.) 	(cu.ft. ) 	("F120) 

Delta 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

9-GF 
14:15-14:36 
05/05/10 

Stack 
Temp. 

"F 

SORT 
Delta 

1 
2 
3 
4 
5 
6 
7 
8 

2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

1.200 

16.540 

0.48 
0.53 
0.47 
0.54 
0.46 
0.43 
0.51 
0.55 
0.49 
0.54 
0.45 
0.55 
0.47 
0.43 
0.51 
0.54 

2.12 
2.12 
2.12 

70 
70 
71 

280 
280 
281 
281 
281 
281 
281 
280 
280 
281 
281 
281 
281 
281 
281 
281 

0.6928 
0.7280 
0.6856 
0.7348 
0.6782 
0.6557 
0.7141 
0.7416 
0.7000 
0.7348 
0.6708 
0.7416 
0.6856 
0.6557 
0.7141 
0.7348 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 

Static Pressure 

Meter Cal. Factor 
Pitot Factor (cp) 
Total Test Time 
Sample Time Interval 
Meter Volume (Vm) 
Water Volume 

26.52 "Hg 

0.30 "H20 

0.99 Y 
0.84 

21 min 
7 min 

15.340 dcf 
56.0 ml 

Stack Dimensional Data:  

Circular 

Diameter 
Rectangular 

Width 
Length 

Stack Area 

4.750 ft 

0.000 ft 
0.000 ft 

17.721 sq.ft. 

• 
Method 3A 

%02  Average 

Orsat 

%CO2  Average 

2.6 %v dry 

10.6 %y dry 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 12 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

9-GF 
05/05/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.7043 "H20 

Avg Meter Temp. (Tm) 70 °F Avg Stack Temp. (Ts) 281 °F 

Avg Meter Temp. (Tm) 530 °A (°R) Avg Stack Temp. (Ts) 741 °A. (°R) 

Pressure Meter (Pm) 26.676 "Hg Pressure Stack (Ps) 26.542 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.491 dscf Velocity (Vs) 50.62 fps 

Actual Meter 
Volume, Vm(actual) 25.511 awcf Volume (actual conditions) 53,822.2 awcfm 

Volume Water 45,022.3 	adcfm 
Vapor, Vw(std) 2.636 scf Volume (std. conditions) 2,041,270.9 wscf/hr 

(@ 68 °F & 29.92"Hg) 34,021.2 wscfm 
Moisture (Bws) 0.1635 1,707,523.1 dscf/hr 
Percent Moisture 16.35 %v 28,458.7 dscfm 

Gas Density 
Dry (Md) 29.80 lb/lb-mole 
Wet (Ms) 27.87 lb/lb-mole 
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PARTICULATE FIELD DATA 
'1

COMPANY NAME: 

PLANT LOCATION 

,.. SOURCE TESTED. 

METER BOX OPERATOR: 

_.--14t...; RUN #: 

DATE: 

START TIME: 

END TIME: 

c.,../ 

/.,--A.L.krei..-. `,5ilk.-,(/ /k.:, 
1--- 	I ic--7- / Li l 

...,_ 	k",.,./ 	 TECHNICIANS: 	f_)),A..,/ 1 /--4 ,.-f.)<7? 
EQUIPMENT / IDENTIFICATION 	NECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

------ NOZZLE # 	<21 	TEST TIME -- _PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F.  

PRESSURE ("Hg) 

I (----1) 
/_.--- 	PITOTS, -;-::5 	METER BOX -------NOZZLE DIA. 

175 	POST 

L.----  ORSAT .' -f-f 	Y FACTOR t-1 	T/C READOUT 
1 	----"TEDLAR TRAIN LEAK 

TRAIN LEAK 
±% --.2..D STATIC PRESSURE 

:,̀.2 	PRE 
,....---- THERMOCOUPLE LS--X-_----) f 	PRE 	, ,------5 	POST 

cc-74:3,1,<BAROMETRIC _)f-7,„).■"/STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
A(  otH20)  

Meter 
H 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

I 
.-- -,:/ 
z I Q '50 c—. ---- g6 /-;-2 <gel  IQ Cr; 

--5 '-d, I __ , C..2 , --A- 	V ' - a 7.1/2 (52\ 1--1/5 1 

I _q'' ,a,g-o 
c2 , 	\-----_-_-. 
3 .- qi2 --R - 1 
1....1 / 5L/ -,.;, 	-?-3 i 

,--- 
46 -5'1 

.....„, ‘ ,-- 

Li _ 	...-- -2_gi 
qic' c--Co 

...-- 
(...1,7 Z-r--3 /2-:‘,.-5 I 

.,-;/. ._, - 	„...-- 	I (-_-_-_,Li  

Updated 10/05/09 of 
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COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

      

RUN # 

TEST DATE: 

  

  

y- e 

  

- — 0 

         

         

..7) v..' 	Balance Level: 

 

Balance Zeroed: 

   

     

          

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

6 7 
	 6 37  

3 0  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight t'? 3 q  

Initial Weight 	(FA (-7  
Weight Gain"'■ / , 

Total Mass of Moisture Captured: ‘")  

 

grams 

   

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
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COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

10. 

E. 

•:•:•:• 
.•.•.•.• 

ORSAT SHEET 

TEST DATE: 17-1) ,), 

Average Gas 
	

1 
• 

2 3 

Run # 

TOtal CO2 + 2 
••••••••••••••••••••" 
:-:•:•:•:•:•:•:•:.• 

02 . • 

Total CO2  + 02 

CO2  

02 

Totai CC 

co2 

Run # 
	

Total CO2 + 02 

CO2  10, Cr, 10.2 ID,( A ID, 
02 

"•••••••••••:•:•:•:•:•:•:•• .'....•..•....•... 

rota( 	4. 
• • • 

.•.•.•.. 	 . 

Total CO2  + 02 

.•.•.• •.•.•.•.•.•.•..•.•.•.. 

Run # 

CO2  /9 	 s  
02  

• 
.......,.......... Ts:gat:P. 

CO2 .•.•.•.• 

'.•.•...•..•.•.•.•.•.•.•.•..•.•.•.'.•. 

'.•...•.•.•.•.. 

Total CO2 + 02 Run # 

.1(C)-Co 1D.Cp CO2  

02 

1Vtal c62+ 
C 

.•.•.•.• 

Run # Total CO2  + 02  

CO2  

02  

Notes: 

WoridDrive01:1FormsTorms\Orsat3.xls 
Revised 4/12/07 jmf 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 1-0002NOx 
Location: Laurel, Montana Time: 09:00-09:21 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NOR  - ppm 

v/v Dry 

1 9:00 0.6 2.8 17.6 
2 9:01 0.8 2.8 17.6 
3 9:02 0.8 2.8 17.7 
4 9:03 1.0 2.8 17.8 
5 9:04 0.9 2.8 17.5 
6 9:05 0.4 2.8 17.5 
7 9:06 0.5 2.9 17.7 
8 9:07 0.6 2.7 17.5 
9 9:08 1.0 2.8 17.5 

10 9:09 0.5 2.8 17.7 
11 9:10 0.9 2.8 17.7 
12 9:11 0.9 2.8 17.7 
13 9:12 0.6 2.8 17.5 
14 9:13 0.7 2.9 17.7 
15 9:14 0.8 2.9 17.6 
16 9:15 0.7 2.8 17.8 
17 9:16 0.9 2.8 17.5 
18 9:17 0.7 2.9 17.4 
19 9:18 0.9 2.7 17.4 
20 9:19 0.7 2.8 17.4 
21 9:20 0.7 2.7 17.2 
22 9:21 0.6 2.7 17.3 

Averages: 
CO - ppm 	02-% 

	
NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.74 
	

2.80 
	

17.56 
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Client: 	CITS, Inc. - Laurel Refinery 	 Test #: 	1-0002NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 • 	CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Instrument Calibration Checks: 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDir 	(< 2% of span) 

8:21 	 0 	0.2 	 0.2 
8:24 	44.4 	44.3 	 -0.1 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
C, 	Resp., Cs 	(< 5% of span) 

8:37 	 0 	0.3 	 0.3 
8:35 	44.4 	44.2 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:23 	 0 	0.3 	 0.3 	 0.0 
9:25 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
Cv 	Resp., Cs 	(< 5% of span) 

8:37 	0.0 	0.1 	 0.5 
8:35 	8.51 	8.5 	 0.0 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SA) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
9:23 	0.0 	0.1 	 0.5 	 0.0 
9:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 27 	 30 seconds 
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Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.4 

System Bias, SBi  

(< 5% of span) 
0.2 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.2 
High 

31 seconds 

Drift, D (SBf - SB;) 

(< 3% of span) 
0.0 
0.0 

Calculations: 
Averages: 

CO 

02  
NOx 

0.74 ppm v/v d 

2.80 % v/v d 
17.56 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.4 ppm v/v d 

	

02 	2.7 % v/v d 

	

NO„ 	17.5 ppm v/v d 

Corrected to 3% 02 

	

CO 	0.4 ppm v/v d 

Mass Flow: 

	

CO 
	

0.04 PPH 

	

NO, 	3.1 PPH 

	

NO,, 	0.021 lbs/MMBtu 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 1-0002NOx 
Source: 	Boiler 11 

	
Date: 	05/06/10 • Instrument Calibration Checks - continued 

NO Instrument  

NO Calibration Error Tests 

Time Tank Value 	Instrument 
Cv 	Resp., 

8:22 0.0 0.1 
8:25 51.5 51.4 
8:30 100.7 100.3 

• 

• 

Initial System Bias Check 
Time 

8:43 
8:41 

Post System Bias Check 
Time 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO,, Molecular Wt. 

cu. ft/lb-mole 
Act Conditions 

Fd Factor, 02  Basis 

	

Tank Value 	Instrument 

C, 	Resp., Cs  

	

0.0 	0.2 

	

51.5 	51.3 

	

Tank Value 	Instrument 

C„ 	Resp., Cs  

	

0.0 	0.2 

	

51.5 	51.3 
Zero 

34 

26.564 "Hg 
37,778.7 adcfm 

263 °F 

723 °A (°R) 

28 

46 

594.204 ft^3/Ibmole 

8,610 dscf/MMBtu 

9:23 
9:27 

Instrument Response Times: 
NO,, 

Data From Concurrent Traverse: 
Bar Pressure, Pb 	 26.54 "Hg 
Static Pressure 	 0.32 "H20 
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• Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CIIS, Inc. - Laurel Refinery Run #: 2-COO2NOx 
Location: Laurel, Montana Time: 09:30-09:51 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NON  - ppm 
v/v Dry 

1 9:30 0.6 2.8 17.8 
2 9:31 0.6 2.8 17.9 
3 9:32 0.6 2.8 17.7 
4 9:33 0.8 2.8 17.6 
5 9:34 0.6 2.8 17.6 
6 9:35 0.8 2.9 17.7 
7 9:36 1.0 3.0 17.8 
8 9:37 0.8 2.9 18.0 
9 9:38 0.4 2.8 17.6 

10 9:39 0.9 2.8 17.6 
11 9:40 0.4 2.8 17.6 
12 9:41 0.9 2.8 17.6 
13 9:42 0.6 2.9 17.9 
14 9:43 0.7 2.8 17.7 
15 9:44 0.6 2.8 17.8 
16 9:45 0.8 2.8 18.2 
17 9:46 1.0 2.6 17.9 
18 9:47 0.9 2.7 17.7 
19 9:48 0.8 2.7 17.8 
20 9:49 0.6 2.7 17.8 
21 9:50 0.6 2.7 17.8 
22 9:51 0.6 2.8 17.7 

Averages: 
CO - ppm 	02 

	NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.71 
	

2.80 
	

17.76 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-0002NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	 (< 2% of span) 

8:21 	 0 	0.2 	 0.2 
8:24 	44.4 	44.3 	 -0.1 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 
9:23 	 0 	0.3 	 0.3 
9:25 	44.4 	44.2 	 -0.2 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
9:53 	 0 	0.3 	 0.3 	 0.0 
9:55 	44.4 	44.2 	 -0.2 	 0.0 

0_2_ Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 

Cv 	Resp., Coil- 	(< 2% of span) 

	

8:21 	0.0 	0.1 	 0.5 

	

8:24 	8.51 	8.5 	 0.0 

	

8:28 	20.5 	20.4 	 -0.5 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C„ 	Resp., Cs 	(< 5% of span) 

	

9:23 	0.0 	0.1 	 0.5 

	

9:25 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

9:53 	0.0 	0.1 	 0.5 	 0.0 

	

9:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 

02 	 27 	 30 seconds • 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source: 	Boiler 11 

	
Date: 	05/06/10 

• Instrument Calibration Checks - continued  
NO, Instrument  

NO), Calibration Error Tests 
Time Tank Value 	Instrument 

C. 	Resp., CDir  

8:22 0.0 0.1 
8:25 51.5 51.4 
8:30 100.7 100.3 

Initial System Bias Check 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 
0.1 

-0.1 
-0.4 

010  

Time 	Tank Value Instrument System Bias, SBi  

C, 
9:23 	0.0 

Resp., Cs 
0.2 

(< 5% of span) 
0.2 

9:27 	51.5 51.3 -0.2 
Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 
C, Resp., Cs (< 5% of span) (< 3% of span) 

9:53 	0.0 0.2 0.2 0.0 
9:57 	51.5 51.3 -0.2 0.0 

Instrument Response Times: Zero High 
NO, 34 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 
Bar Pressure, Pb 	 26.54 "Hg 

	
Averages: 

Static Pressure 	 0.32 "H20 
	

CO 	0.71 ppm v/v d 

Ps 	 26.564 "Hg 
	

02 	2.80 % v/v d 
Gas Flow 	 37,622.6 adcfm 	 NOx 	17.76 ppm v/v d 

Avg. Stack Temp, Ts 	 267 °F 

727 °A (°R) 
	

Calibration Corrected Values: 

	

CO 	0.4 ppm v/v d 
CO Molecular Wt. 	 28 

	
02 	2.7 % v/v d 

NO Molecular Wt. 	 46 
	

NO 	17.7 ppm v/v d 

cu.ft/lb-mole 
	

Corrected to 3% 02 
Act Conditions 
	

597.492 ft^3/1bmole 
	

CO 	0.4 ppm v/v d 

Fd Factor, 02  Basis 
	

8,610 dscf/MMBtu 
	

Mass Flow: 

	

CO 
	

0.04 PPH 

	

NO„ 	3.1 PPH 

NO 
	

0.021 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 3-COO2NOx 
Location: Laurel, Montana Time: 10:00-10:21 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 -
v/v Dry 

NO - ppm 
v/v Dry 

1 10:00 0.5 2.7 18.3 
2 10:01 0.7 2.7 18.3 
3 10:02 0.5 2.7 18.1 
4 10:03 0.6 2.7 18.0 
5 10:04 0.5 2.7 18.0 
6 10:05 0.9 2.7 18.0 
7 10:06 0.4 2.7 17.9 
8 10:07 0.6 2.8 17.9 
9 10:08 0.7 2.7 17.9 

10 10:09 0.5 2.7 18.0 
11 10:10 0.5 2.6 18.0 
12 10:11 0.7 2.6 18.0 
13 10:12 0.6 2.5 18.0 
14 10:13 1.0 2.6 17.8 
15 10:14 0.8 2.6 18.0 
16 10:15 0.6 2.6 17.9 
17 10:16 0.7 2.6 17.8 
18 10:17 0.8 2.6 17.9 
19 10:18 0.5 2.7 17.8 
20 10:19 0.7 2.7 17.7 
21 10:20 0.4 2.7 17.9 
22 10:21 0.8 2.7 17.9 

Averages: 
CO - ppm 
	

NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.64 
	

2.66 
	

17.96 
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Initial System Bias Check 
Time Tank Value 

C, 

9:53 	0.0 

9:55 	8.51 

Post System Bias Check 
Time Tank Value 

C„ 

10:23 	0.0 

10:25 	8.51 

Instrument Response Ti CO  
CO 

02  

C 

0 Instrument 

411P2 
Calibration Error Tests 

Time Tank Value 

C, 

8:21 	0.0 

8:24 	8.51 

8:28 	20.5 

Client: 	
CHS, Inc. - Laurel Refinery 

Source : 	Boiler 11 

invent Calibration Checks 

nstruMent 
CO Calibration Error Tests 

Time Tank Value 
C, 

10:23 
10:25 

0 
44.4 

Tank Value 

C, 
0 

44.4 

8:21 
8:24 	44.4 

8:28 	98.0 

0 

Initial System Bias Check 
Time Tank Value 

cv  
9:53 
9:55 

Post System Bias Check 
Time 

Instrument 

Resp., Ci)ir 
0.2 

44.3 
97.6 

Instrument 

Resp., Cs  

0.3 
44.2 

Instrument 

Resp., Cs 
0.3 

44.1 

Test 	3-0002NOx 

Date: 	05/06/10 

Calibration Span, CS: 	
98.0 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, Sl3i  

(< 5% of span) 
0.3 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.3 

-0.3 

Drift, D (SBf- SB) 
(< 3% of span) 

0.0 
-0.1 

Calibration Span, CS: 	
20.5 % v/v Dry 

System CE, SCE 
(< 2% of span) 

0.5 
0.0 

-0.5 

	

Instrument 	
System Bias, SBi 

	

Resp., Cs 	
(< 5% of span) 

0.5 
0.1  
8 	

0.0 
.5  

Drift, D (SBf- SB) 

	

Instrument 	
System Bias, SBf   

	

Resp., Cs 	
( 	

(< 3% of span) 

	

< 5% of span) 	 00 

	

0.1 	
0.5 	

.  

	

8 	
0.0 	

0.0 

.5  

	

Zero 	High 

	

33 	
31 seconds 

	

27 	
30 seconds 

Instrument 

Resp., CDir 
0.1 
8.5 

20.4 

• - 	9.1n-12.2010  
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 3-COO2NOx 
Source: 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks - continued  
NO Instrument 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 

C„ 	Resp., CDir  

8:22 	0.0 	0.1 
8:25 	51.5 	51.4 
8:30 	100.7 	100.3 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.4 

Initial System Bias Check 
Time 	Tank Value Instrument System Bias, SBi  

Cs, 
9:53 	0.0 

Resp., Cs  
0.2 

(< 5% of span) 
0.2 

9:57 	51.5 51.3 -0.2 
Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

C., Resp., Cs  (< 5% of span) (< 3% of span) 

10:23 	0.0 0.3 0.3 0.1 
10:27 	51.5 51.2 -0.3 -0.1 

Instrument Response Times: Zero High 
NO„ 34 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 
Bar Pressure, Pb 	 26.54 "Hg 	 Averages: 

Static Pressure 	 0.32 "H20 	 CO 	0.64 ppm v/v d 

Ps 	 26.564 "Hg 	 02 	2.66 % v/v d 

Gas Flow 	 37,685.6 adcfm 	 NOx 	17.96 ppm v/v d 

Avg. Stack Temp, Ts 	 272 °F 

732 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.3 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.6 % v/v d 

NO Molecular Wt. 	 46 	 NO 	17.9 ppm v/v d 

0 

Corrected to 3% 02 

	

CO 	0.3 ppm v/v d 

Mass Flow: 

	

CO 	0.03 PPH 

NO 	3.1 PPH 

	

NO„ 	0.021 lbs/MMBtu 

cu. ft/lb-mole 
Act Conditions 
	

601.601 fiA3/1bmole 

Fd Factor, 02  Basis 	 8,610 dscf/MMBtu 
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Relative Accuracy Reference Data 

• EPA Methods #3A, 7E & 1.0 

Client: CHS, Inc. - Laurel Refinery Run #: 4-COO2NOx 

Location: Laurel, Montana Time: 10:30-10:51 

Source: Boiler 11 Date: 05/06/10 

# Time 

CO-ppm 

v/v Dry 
02  - % 
v/v Dry 

NO,-ppm
v/v Dry 

1 10:30 0.6 2.6 18.0 

2 10:31 0.9 2.6 18.0 

3 10:32 0.5 2.6 18.0 
4 10:33 0.6 2.6 17.7 

5 10:34 0.7 2.6 17.8 

6 10:35 0.7 2.6 17.8 
7 10:36 0.9 2.6 17.7 

8 10:37 0.6 2.6 17.8 

9 10:38 0.6 2.7 17.7 
10 10:39 0.6 2.7 17.6 

11 10:40 0.6 2.7 17.6 

12 10:41 1.0 2.7 17.7 

13 10:42 0.9 2.6 17.8 

14 10:43 0.6 2.6 18.0 

15 10:44 0.7 2.7 18.0 
16 10:45 0.9 2.7 17.8 

17 10:46 0.7 2.7 17.7 
18 10:47 0.5 2.7 17.7 
19 10:48 0.9 2.6 17.7 

20 10:49 0.8 2.7 17.9 

21 10:50 0.6 2.6 17.8 
22 10:51 0.7 2.6 17.8 

Averages: 
CO - ppm 02  - % NOx - ppm 

v/v Dry v/v Dry v/v Dry 
0.71 2.64 17.80 

tio 
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• 

Client: 	CHS, Inc, - Laurel Refinery 
Source : 	Boiler 11 

Test #: 
Date: 

4-COO2NOx 
05/06/10 

Instrument Calibration Checks 

Instrument 

Resp., Cnir 

Calibration Span, CS: 

System CE, SCE 
(< 2% of span) 

98.0 ppm v/v Dry CO Instrument 

Tank Value 

C„ 

CO Calibration Error Tests 
Time 

8:21 0 0.2 0.2 
8:24 44.4 44.3 -0.1 
8:28 98.0 97.6 -0.4 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SB;  
Cv  Resp., Cs  (< 5% of span) 

10:23 0 0.3 0.3 
10:25 44.4 44.1 -0.3 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

10:53 
C, 

0 
Resp., Cs 

0.2 
(< 5% of span) 

0.2 
(< 3% of span) 

-0.1 
10:55 44.4 44.1 -0.3 0.0 

02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value Instrument System CE, SCE 
Cv  Resp., CDir (< 2% of span) 

8:21 0.0 0.1 0.5 
8:24 8.51 8.5 0.0 
8:28 20.5 20.4 -0.5 

Initial System Bias Check 

Time Tank Value Instrument System Bias, SB;  
Cv  Resp., Cs  (< 5% of span) 

10:23 0.0 0.1 0.5 
10:25 8.51 8.5 0.0 

Post System Bias Check 

Time Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 
Cv  Resp., Cs  (< 5% of span) (< 3% of span) 

10:53 0.0 0.1 0.5 0.0 
10:55 8.51 8.5 0.0 0.0 

Instrument Response Times: Zero High 
CO 33 31 seconds 
02 27 30 seconds 
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Calculations: 
Averages: 

CO 

02  
NOx 

0.71 ppm v/v d 

2.64 % v/v d 
17.80 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.5 ppm v/v d 

	

02 	2.6 % v/v d 

	

NO,, 	17.7 ppm v/v d 

Corrected to 3% 02  

	

CO 	0.5 ppm v/v d 

Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

Test #: 	4-COO2NOx 
Date: 	05/06/10 

Instrument Calibration Checks - continued 
Calibration Span, CS: 	100.7 ppm v/v Dry NO Instrument 

NO,, Calibration Error Tests 
Time Tank Value Instrument System CE, SCE 

8:22 
C, 

0.0 
Resp., Cnir 

0.1 
(< 2% of span) 

0.1 
8:25 51.5 51.4 -0.1 
8:30 100.7 100.3 -0.4 

Initial System Bias Check 
Time 	Tank Value Instrument System Bias, SBi  

C.„ Resp., Cs  (< 5% of span) 
10:23 	0.0 0.3 0.3 
10:27 	51.5 51.2 -0.3 

Post System Bias Check 
Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

C.„ Resp., Cs (< 5% of span) (< 3% of span) 
10:53 	0.0 0.3 0.3 0.0 
10:57 	51.5 51.2 -0.3 0.0 

instrument Response Times: Zero High 
NO„ 34 31 seconds 

Data From Concurrent Traverse: 
Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO,, Molecular Wt. 

cu. ft/lb-mole 
Act Conditions 

26.54 "Hg 
0.32 1420 

26.564 "Hg 
37,794.9 adcfm 

268 °F 

728 °A (°R) 

28 

46 

598.314 ft"3/1bmole 

• 
Fd Factor, 02  Basis 8,610 dscf/MMBtu Mass Flow: 

CO 
NO„ 

NO, 

0.05 PPH 

3.1 PPH 

0.021 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 5-0002NOx 
Location: Laurel, Montana Time: 11:00-11:21 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NO„ - ppm 

v/v Dry 

1 11:00 0.6 2.7 17.9 
2 11:01 0.9 2.6 17.9 
3 11:02 0.7 2.8 17.8 
4 11:03 0.8 2.7 17.9 
5 11:04 0.8 2.8 18.0 
6 11:05 0.4 2.7 18.1 
7 11:06 0.4 2.7 18.1 
8 11:07 0.5 2.6 18.2 
9 11:08 0.4 2.6 18.2 

10 11:09 0.7 2.7 17.9 
11 11:10 0.7 2.7 17.9 
12 11:11 0.8 2.7 18.0 
13 11:12 0.6 2.7 18.0 
14 11:13 0.6 2.8 17.9 
15 11:14 1.0 2.7 18.0 
16 11:15 0.8 2.7 17.9 
17 11:16 0.6 2.7 18.1 
18 11:17 0.6 2.8 18.0 
19 11:18 1.0 2.8 18.0 
20 11:19 0.6 2.8 18.0 
21 11:20 0.6 2.8 18.0 
22 11:21 0.6 2.8 18.0 

Averages: 
CO - ppm 02 - % NO„ - ppm 

v/v Dry v/v Dry v/v Dry 
0.67 
	

2.72 
	

17.99 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cpir 	(< 2% of span) 

8:21 	 0 	0.2 	 0.2 
8:24 	44.4 	44.3 	 -0.1 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
C, 	Resp., Cs 	(< 5% of span) 

10:53 	 0 	0.2 	 0.2 
10:55 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:23 	 0 	0.2 	 0.2 	 0.0 
11:25 	44.4 	44.1 	 -0.3 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
Cv 	Resp., Cs 	(< 5% of span) 

10:53 	0.0 	0.1 	 0.5 
10:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:23 	0.0 	0.0 	 0.0 	 -0.5 
11:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 27 	 30 seconds 
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Time Tank Value 
	

Instrument 
C, 	Resp., Cpir 

8:22 0.0 0.1 
8:25 51.5 51.4 
8:30 100.7 100.3 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.4 

Calculations: 
Averages: 

CO 

02  
NOx 

0.67 ppm v/v d 

2.72 % v/v d 
17.99 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.5 ppm v/v d 

	

02 	2.7 % v/v d 

	

NO,, 	17.9 ppm v/v d 

Corrected to 3% 02 

	

CO 	0.5 ppm v/v d 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source: 	Boiler 11 	 Date: 	05/06/10 • Instrument Calibration Checks - continued 
NOx  Instrument  

NO,, Calibration Error Tests 
Calibration Span, CS: 	100.7 ppm v/v Dry 

Initial System Bias Check 

Time 	Tank Value Instrument System Bias, SB;  
C, 

10:53 	0.0 
Resp., Cs  

0.3 
(< 5% of span) 

0.3 
10:57 	51.5 51.2 -0.3 

Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SA) 
C,, Resp., Cs  (< 5% of span) (< 3% of span) 

11:23 	0.0 0.2 0.2 -0.1 
11:27 	51.5 51.2 -0.3 0.0 

Instrument Response Times: Zero High 
NOx  34 31 seconds 

Data From Concurrent Traverse: 
Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO,, Molecular Wt 

cu. ft/lb-mole 

Act Conditions 

26.54 "Hg 
0.32 "H20 

26.564 "Hg 
37,471.2 adcfm 

263 °F 

723 °A (°R) 

28 

46 

594.204 ft^3/1bmole 

• 
Fd Factor, 02  Basis 8,610 dscf/MMBtu Mass Flow: 

CO 
NO,, 

NO,, 

0.05 PPH 

3.1 PPI-1 

0.021 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 6-COO2NOx 
Location: Laurel, Montana Time: 11:30-11:51 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO ppm 

v/v Dry 
02 - (Yo 

v/v Dry 
NOx  - ppm 

v/v Dry 

1 11:30 0.9 2.7 17.9 
2 11:31 0.8 2.7 17.9 
3 11:32 0.9 2.8 17.8 
4 11:33 0.7 2.8 18.0 
5 11:34 0.8 2.7 18.0 
6 11:35 0.7 2.7 18.0 
7 11:36 0.8 2.7 17.9 
8 11:37 0.7 2.7 17.9 
9 11:38 0.5 2.7 17.9 

10 11:39 0.6 2.6 18.0 
11 11:40 0.6 2.8 17.9 
12 11:41 0.5 2.9 17.9 
13 11:42 0.9 2.8 17.9 
14 11:43 0.8 2.7 18.0 
15 11:44 0.4 2.8 18.0 
16 11:45 0.5 2.8 18.0 
17 11:46 0.6 2.8 18.1 
18 11:47 0.6 2.8 18.0 
19 11:48 0.9 2.8 18.1 
20 11:49 0.7 2.8 18.2 
21 11:50 0.4 2.8 18.2 
22 11:51 0.6 2.8 18.2 

Averages: 
CO - ppm 	02 - 

	NOx  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.68 
	

2.76 
	

17.99 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C., 	Resp., CDir 	 (< 2% of span) 

8:21 	 0 	0.2 	 0.2 
8:24 	44.4 	44.3 	 -0.1 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, S13;  

C.„ 	Resp., Cs 	(< 5% of span) 
11:23 	 0 	0.2 	 0.2 
11:25 	44.4 	44.1 	 -0.3 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	 0 	0.3 	 0.3 	 0.1 
11:55 	44.4 	44.2 	 -0.2 	 0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02 Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
C, 	Resp., Cs 	(< 5% of span) 

11:23 	0.0 	0.0 	 0.0 
11:25 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SI3i) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	0.0 	0.0 	 0.0 	 0.0 
11:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 27 	 30 seconds 
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Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 
0.1 

-0.1 
-0.4 

System Bias, SI3;  

(< 5% of span) 
0.2 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.2 
High 

31 seconds 

Drift, D (SBf - SI3i) 

(< 3% of span) 
0.0 
0.1 

Calculations: 
Averages: 

CO 

02  
NOx 

0.68 ppm v/v d 

2.76 % v/v d 
17.99 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.4 ppm v/v d 

	

02 	2.8 % v/v d 

	

NO„ 	17.9 ppm v/v d 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 
Source: 	Boiler 11 	 Date: 	05/06/10 

• 

Instrument Calibration Checks - continued  
NO, Instrument  

NO, Calibration Error Tests 

	

Time 	Tank Value 	Instrument 
Cv 	Resp., CDir  

	

8:22 	0.0 	0.1 

	

8:25 	51.5 	51.4 

	

8:30 	100.7 	100.3 

Initial System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs  

	

11:23 	0.0 	0.2 

	

11:27 	51.5 	51.2 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

Cv 	Resp., Cs  

	

11:53 	0.0 	0.2 

	

11:57 	51.5 	51.3 
Instrument Response Times: 	 Zero 

NO„ 	 34 

Data From Concurrent Traverse: 
Bar Pressure, Pb 	 26.54 "Hg 
Static Pressure 	 0.32 "H20 

Ps 	 26.564 "Hg 
Gas Flow 	 37,608.3 adcfm 

Avg. Stack Temp, Ts 	 265 °F 

725 °A (°R) 

CO Molecular Wt. 	 28 

NO„ Molecular Wt. 	 46 

cu. Mb-mole 
	

Corrected to 3% 02 
Act Conditions 
	

595.848 ft^3/1bmole 
	

CO 	0.4 ppm v/v d 

Fd Factor, 02  Basis 
	

8,610 dscf/MMBtu 	 Mass Flow: 

	

CO 
	

0.04 PPH 

	

NO„ 	3.1 PPH 

• 	 NO, 	0.021 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 7-COO2NOx 
Location: Laurel, Montana Time: 12:00-12:21 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NOx  - ppm 

v/v Dry 

1 12:00 0.6 2.8 18.4 
2 12:01 0.8 2.8 18.4 
3 12:02 0.8 2.8 18.2 
4 12:03 0.5 2.8 18.2 
5 12:04 0.4 2.8 18.2 
6 12:05 0.5 2.8 18.1 
7 12:06 0.9 2.8 18.2 
8 12:07 1.0 2.8 18.1 
9 12:08 0.4 2.9 18.2 

10 12:09 0.4 2.8 18.1 
11 12:10 0.7 2.8 18.0 
12 12:11 0.8 2.8 18.1 
13 12:12 0.6 2.8 18.2 
14 12:13 0.9 2.8 18.2 
15 12:14 1.0 2.8 18.4 
16 12:15 0.5 2.8 18.4 
17 12:16 0.4 2.7 18.2 
18 12:17 0.4 2.8 18.3 
19 12:18 0.5 2.7 18.3 
20 12:19 0.8 2.7 18.2 
21 12:20 0.6 2.7 18.1 
22 12:21 0.5 2.9 18.3 

Averages: 
CO - ppm 02  - °A►  NO, - ppm 

v/v Dry v/v Dry v/v Dry 
0.64 
	

2.79 	18.22 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source : 	Boiler 11 

	
Date: 	05/06/10 

Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CI)ir 	(< 2% of span) 

	

8:21 	 0 	0.2 	 0.2 

	

8:24 	44.4 	44.3 	 -0.1 

	

8:28 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C„ 	Resp., Cs 	(< 5% of span) 

	

11:53 	 0 	0.3 	 0.3 

	

11:55 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:23 	 0 	0.3 	 0.3 	 0.0 

	

12:25 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 
11:53 	0.0 	0.0 	 0.0 
11:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

12:23 	0.0 	0.0 	 0.0 	 0.0 
12:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 

02 	 27 	 30 seconds 

Page 2 of 3 

• 
CHS, Inc. Test Report May 3-6 & 10-12.2010 



• 

0 

• 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source: 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks - continued  
NO,, Instrument  

NO„ Calibration Error Tests 
Time Tank Value 	Instrument 

Cv 	Resp., CDir  

8:22 0.0 0.1 
8:25 51.5 51.4 
8:30 100.7 100.3 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.4 

Initial System Bias Check 
Time 	Tank Value Instrument System Bias, SB;  

C„ Resp., Cs  (< 5% of span) 
11:53 	0.0 0.2 0.2 
11:57 	51.5 51.3 -0.2 

Post System Bias Check 
Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SI3i) 

C„ Resp., Cs  (< 5% of span) (< 3% of span) 
12:23 	0.0 0.2 0.2 0.0 
12:27 	51.5 51.3 -0.2 0.0 

Instrument Response Times: Zero High 
NO„ 34 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 
Bar Pressure, Pb 	 26.54 "Hg 	 Averages: 
Static Pressure 	 0.32 "F120 	 CO 	0.64 ppm v/v d 
Ps 	 26.564 "Hg 	 02 	2.79 % v/v d 
Gas Flow 	 37,970.7 adcfm 	 NOx 	18.22 ppm v/v d 
Avg. Stack Temp, Ts 	 268 °F 

728 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.3 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.8 % v/v d 
NO,, Molecular Wt. 	 46 	 NO„ 	18.2 ppm v/v d 

cu.ft/lb-mole 	 Corrected to 3% 02 
Act Conditions 	 598.314 ft^3/1bmole 	 CO 	0.3 ppm v/v d 

Fd Factor, 02  Basis 	 8,610 dscf/MMBtu 	 Mass Flow: 

	

CO 	0.03 PPH 

	

NO,, 	3.2 PPH 

	

NO,, 	0.022 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 8-COO2NOx 
Location: Laurel, Montana Time: 12:30-12:51 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO - ppm 
v/v Dry 

1 12:30 0.7 2.8 18.3 
2 12:31 0.7 2.8 18.4 
3 12:32 0.6 2.8 18.4 
4 12:33 0.5 2.8 18.4 
5 12:34 0.5 2.9 18.4 
6 12:35 0.4 2.9 18.3 
7 12:36 0.5 2.8 18.2 
8 12:37 0.5 2.8 18.2 
9 12:38 0.4 2.8 18.4 

10 12:39 0.5 2.7 18.3 
11 12:40 0.5 2.8 18.3 
12 12:41 0.5 2.9 18.2 
13 12:42 0.6 2.8 18.2 
14 12:43 0.7 2.9 18.1 
15 12:44 0.8 2.8 18.0 
16 12:45 0.9 2.8 18.2 
17 12:46 1.0 2.9 18.5 
18 12:47 1.1 2.7 18.4 
19 12:48 1.0 2.7 18.4 
20 12:49 1.0 2.8 18.4 
21 12:50 1.0 2.8 18.2 
22 12:51 1.0 2.8 18.2 

Averages: 
CO - ppm 	02-% 

	
NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.70 
	

2.81 
	

18.29 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:21 	 0 	0.2 	 0.2 
8:24 	44.4 	44.3 	 -0.1 
8:28 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB, 

C, 	Resp., Cs 	(< 5% of span) 
12:23 	 0 	0.3 	 0.3 
12:25 	44.4 	44.2 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

12:53 	 0 	0.2 	 0.2 	 -0.1 
12:55 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDir 	(< 2% of span) 

8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
C„ 	Resp., Cs 	(< 5% of span) 

12:23 	0.0 	0.0 	 0.0 
12:25 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

12:53 	0.0 	0.0 	 0.0 	 0.0 
12:55 	8.51 	8.4 	 -0.5 	 -0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 27 	 30 seconds • 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source: 	Boiler 11 	 Date: 	05/06/10 

• Instrument Calibration Checks - continued  
NO„ Instrument  

NO, Calibration Error Tests 
Time Tank Value 	Instrument 

Cv 	Resp., CDir  

8:22 0.0 0.1 
8:25 51.5 51.4 
8:30 100.7 100.3 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0,1 
-0.1 
-0.4 

Initial System Bias Check 
Time 	Tank Value Instrument System Bias, SB;  

C, 
12:23 	0.0 

Resp., Cs  
0.2 

(< 5% of span) 
0.2 

12:27 	51.5 51.3 -0.2 
Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf- SB;) 

Cv  Resp., Cs (< 5% of span) (< 3% of span) 
12:53 	0.0 0.3 0.3 0.1 
12:57 	51.5 51.2 -0.3 -0.1 

Instrument Response Times: Zero High 
NO„ 34 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 
Bar Pressure, Pb 	 26.54 "fig 	 Averages: 
Static Pressure 	 0.32 "H20 	 CO 	0.70 ppm v/v d 

Ps 	 26.564 "Hg 	 02 	2.81 % v/v d 
Gas Flow 	 37,477.0 adcfm 	 NOx 	18.29 ppm v/v d 

Avg. Stack Temp, Ts 	 264 °F 

724 °A (°R) 	 Calibration Corrected Values: 

	

CO 	0.5 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.8 % v/v d 
NO Molecular Wt. 	 46 	 NO 	18.2 ppm v/v d 

cu.ft/lb-mole 	 Corrected to 3% 02 
Act Conditions 	 595.026 ft^3/1bmole 	 CO 	0.5 ppm v/v d 

Fd Factor, 02  Basis 	 8,610 dscf/MMBtu 	 Mass Flow: 

	

CO 	0.05 PPH 
NO 	3.2 PPH 

NO 	0.022 lbs/MMBtu 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 9-COO2NOx 
Location: Laurel, Montana Time: 13:00-13:21 
Source: Boiler 11 Date: 05/06/10 

# Time 

CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NOx  - ppm 
v/v Dry 

1 13:00 0.8 2.8 18.2 
2 13:01 1.0 2.8 18.3 
3 13:02 0.5 2.9 18.0 
4 13:03 0.6 2.9 18.1 
5 13:04 0.8 2.8 18.3 
6 13:05 0.7 2.8 18.2 
7 13:06 0.5 2.7 18.1 
8 13:07 0.8 2.8 18.2 
9 13:08 0.6 2.8 18.3 

10 13:09 1.1 2.8 18.2 
11 13:10 0.6 2.8 18.2 
12 13:11 0.9 2.7 18.2 
13 13:12 0.9 2.8 18.3 
14 13:13 0.7 2.8 18.2 
15 13:14 0.7 2.8 18.4 
16 13:15 1.0 2.6 18.3 
17 13:16 0.7 2.7 18.3 
18 13:17 0.7 2.6 18.4 
19 13:18 1.1 2.7 18.4 
20 13:19 1.0 2.7 18.4 
21 13:20 0.8 2.7 18.3 
22 13:21 1.1 2.7 18.4 

Averages: 
CO - ppm 
	

02 - % 	NO, - PPm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

0.80 
	

2.76 	18.26 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, SB;  

(< 5% of span) 

0.2 
-0.2 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.2 

Drift, D (SBf- SBi) 

(< 3% of span) 
0.0 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source : 	Boiler 11 	 Date: 	05/06/10 

• Instrument Calibration Checks  
CO Instrument  
CO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 

C. 	Resp., CDir 

	

8:21 	 0 	0.2 

	

8:24 	44.4 	44.3 

	

8:28 	98.0 	97.6 
Initial System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs 

	

12:53 	 0 	0.2 

	

12:55 	44.4 	44.2 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

Cv 	Resp., Cs  

	

13:23 	 0 	0.2 

	

13:25 	44.4 	44.2 

• 
02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 
Time Tank Value 	Instrument 	System CE, SCE 

C„ 	Resp., Coir 	(< 2% of span) 
8:21 	0.0 	0.1 	 0.5 
8:24 	8.51 	8.5 	 0.0 
8:28 	20.5 	20.4 	 -0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBi  

Cv 	Resp., Cs 	(< 5% of span) 
12:53 	0.0 	0.0 	 0.0 
12:55 	8.51 	8.4 	 -0.5 

Post System Bias Check 
Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 

Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
13:23 	0.0 	0.0 	 0.0 	 0.0 
13:25 	8.51 	8.4 	 -0.5 	 0.0 

Instrument Response Times: 	 Zero 	1-Eigh 
CO 	 33 	 31 seconds 

02 	 27 	30 seconds 
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Instrument Calibration Checks - continued  
NO, Instrument  

NO Calibration Error Tests 
Time Tank Value 

C, 
8:22 	0.0 
8:25 	51.5 
8:30 	100.7 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.4 

Instrument 

Resp., CDir 
0.1 

51.4 
100.3 

Calculations: 
Averages: 

CO 

02  
NOx 

0.80 ppm v/v d 

2.76 % v/v d 
18.26 ppm v/v d 

Calibration Corrected Values: 

	

CO 	0.6 ppm v/v d 

	

02 	2.8 % v/v d 

	

NO„ 	18.2 ppm v/v d 

Corrected to 3% 02  

	

CO 	0.6 ppm v/v d 

Mass Flow: 

	

CO 
	

0.06 PPH 

	

NO„ 	3.2 PPH 

	

NO,, 	0.022 lbs/MMBtu 

Client: 	CHS, Inc. - Laurel Refinery 
	

Test #: 9-COO2NOx 
Source: 	Boiler 11 

	
Date: 	05/06/10 

Initial System Bias Check 
Time 	Tank Value Instrument System Bias, SB;  

C, 
12:53 	0.0 

Resp., Cs 
0.3 

(< 5% of span) 
0.3 

12:57 	51.5 51.2 -0.3 
Post System Bias Check 

Time 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

C„ Resp., Cs  (< 5% of span) (< 3% of span) 
13:23 	0.0 0.3 0.3 0.0 
13:27 	51.5 51.2 -0.3 0.0 

Instrument Response Times: Zero High 
NO 34 31 seconds 

• 

Data From Concurrent Traverse: 
Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO, Molecular Wt. 

cu.ft/lb-mole 
Act Conditions 

Fd Factor, 02  Basis 

26.54 "Hg 

0.32 "H20 

26.564 "Hg 
37,550.5 adcfm 

266 °F 

726 °A (°R) 

28 

46 

596.670 ft^3/1bmole 

8,610 dscf/MMBtu 

Page 3 of 3 
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CHS, Inc. - Laurel Refinery 
Boiler 11 

C0/02/NO, Computer Logger Data 

05/06/10 

CO-ppm 
Time 	v/v Dry 

02  - % 

v/v Dry 
NO, - PPm 

v/v Dry Comments 

8:20 0.2 0.1 0.1 Initial Calibrations/Tank IDS 

8:21 0022 0.1, 0.1 02  Tanks 

8:22 0.2 0.1 0.1 ET0003451 @ 8.51%; Exp. 09/28/12 

8:23 31.8 5.1 0.1 ET0003519 @ 20.5%; Exp. 06/19/12 

8:24 44.2 8.5 35.6 02  Instrument: Servomex 1400 

8:25 7.1 2.1 51.4 NO Tanks 

8:26 0.2 0.1 12.1 LL82176 @ 51.5 ppm; Exp. 10-19-11 
8:27 70.0 15.7 0.1 LL31587 @ 100.7 ppm; Exp. 08-11-10 
8:28 97.6 20.4 0.1 LL82188 @ 53.3 ppm; Exp. 10-29-11 

8:29 14.3 3.4 68.4 NO„ Instrument: CAI 400 

8:30 0.2 0.1 100.3 CO Tanks 
8:31 0.2 0.1 22.5 ET0003451 @ 44.4 ppm; Exp. 09-28-12 
8:32 0.2 0.1 0.1 ET0003462 @ 98.0 ppm; Exp. 09-28-12 
8:33 0.2 0.1 0.1 CO Instrument: CAI 200 

8:34 33.6 6.1 0.1 CO/02  Response Time 

8:35 44.2 8.5 0.1 

8:36 11.3 1.8 0.1 C0/02  Response Time 

8:37 0.3 0.1 0.1 
8:38 0.3 0.1 0.1 
8:39 0.3 0.1 0.1 

8:40 0.5 0.1 37.2 NO„ Response Time 

8:41 0.6 0.1 51.3 

8:42 0.6 0.0 8.1 NO Response Time 

8:43 0.8 0.0 0.2 
8:44 0.9 0.0 0.2 
8:45 1.0 0.0 0.2 
8:46 1.0 1.1 6.6 
8:47 0.5 2.9 17.4 
8:48 0.5 2.7 17.5 
8:49 0.5 2.9 17.5 
8:50 0.9 2.8 17.8 
8:51 0.7 2.8 17.7 
8:52 0.6 2.8 17.5 
8:53 0.8 2.8 17.5 
8:54 0.5 2.8 17.7 
8:55 0.8 2.7 17.6 
8:56 0.5 2.7 17.7 
8:57 0.9 2.9 17.5 
8:58 0.7 2.8 17.5 
8:59 0.7 2.7 17.4 
9:00 0.6 2.8 17.6 Start Run I 
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CHS, Inc. - Laurel Refinery 
Boiler 11 

C0/02/NO,Computer Logger Data 

05/06/10 
CO - ppm 

Time 	v/v Dry 

02  - % 

v/v Dry 
NO, - PPm 

v/v Dry Comments 

9:01 0.8 2.8 17.6 
9:02 0.8 2.8 17.7 
9:03 1.0 2.8 17.8 
9:04 0.9 2.8 17.5 
9:05 0.4 2.8 17.5 
9:06 0.5 2.9 17.7 
9:07 0.6 2.7 17.5 
9:08 1.0 2.8 17.5 
9:09 0.5 2.8 17.7 
9:10 0.9 2.8 17.7 
9:11 0.9 2.8 17.7 
9:12 0.6 2.8 17.5 
9:13 0.7 2.9 17.7 
9:14 0.8 2.9 17.6 
9:15 0.7 2.8 17.8 
9:16 0.9 2.8 17.5 
9:17 0.7 2.9 17.4 
9:18 0.9 2.7 17.4 
9:19 0.7 2.8 17.4 
9:20 0.7 2.7 17.2 
9:21 0.6 2.7 17.3 End Run 1 
9:22 0.4 0.5 3.8 
9:23 0.3 0.1 0.2 
9:24 32.6 5.4 0.2 
9:25 44.2 8.5 0.2 
9:26 16.6 1.8 36.4 
9:27 0.3 0.1 51.3 
9:28 0.3 0.1 7.8 
9:29 0.7 2.0 14.2 
9:30 0.6 2.8 17.8 Start Run 2 
9:31 0.6 2.8 17.9 
9:32 0.6 2.8 17.7 
9:33 0.8 2.8 17.6 
9:34 0.6 2.8 17.6 
9:35 0.8 2.9 17.7 
9:36 1.0 3.0 17.8 
9:37 0.8 2.9 18.0 
9:38 0.4 2.8 17.6 
9:39 0.9 2.8 17.6 
9:40 0.4 2.8 17.6 
9:41 0.9 2.8 17.6 
9:42 0.6 2.9 17.9 
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0  

0 

CHS, Inc. - Laurel Refinery 
Boiler 11 
C0/02/NO,, Computer Logger Data 
05/06/10 

CO-ppm 
Time 	v/v Dry 

02 - % 
v/v Dry 

NO., - ppm 
v/v Dry Comments 

9:43 0.7 2.8 17.7 
9:44 0.6 2.8 17.8 
9:45 0.8 2.8 18.2 
9:46 1.0 2.6 17.9 
9:47 0.9 2.7 17.7 
9:48 0.8 2.7 17.8 
9:49 0.6 2.7 17.8 
9:50 0.6 2.7 17.8 
9:51 0.6 2.8 17.7 End Run 2 
9:52 0.4 0.7 3.3 
9:53 0.3 0.1 0.2 
9:54 32.7 6.3 0.2 
9:55 44.2 8.5 0.2 
9:56 6.9 1.4 40.3 
9:57 0.3 0.1 51.3 
9:58 0.3 0.1 13.5 
9:59 0.5 1.8 15.0 

10:00 0.5 2.7 18.3 Start Run 3 
10:01 0.7 2.7 18.3  
10:02 0.5 2.7 18.1 
10:03 0.6 2.7 18.0 
10:04 0.5 2.7 18.0 
10:05 0.9 2.7 18.0 
10:06 0.4 2.7 17.9 
10:07 0.6 2.8 17.9 
10:08 0.7 2.7 17.9 
10:09 0.5 2.7 18.0 
10:10 0.5 2.6 18.0 
10:11 0.7 2.6 18.0 
10:12 0.6 2.5 18.0 
10:13 1.0 2.6 17.8 
10:14 0.8 2.6 18.0 
10:15 0.6 2.6 17.9 
10:16 0.7 2.6 17.8 
10:17 0.8 2.6 17.9 
10:18 0.5 2.7 17.8 
10:19 0.7 2.7 17.7 
10:20 0.4 2.7 17.9 
10:21 0.8 2.7 17.9 End Run 3 
10:22 0.4 0.9 4.9  
10:23 0.3 0.1 0.3 
10:24 30.5 4.7 0.3 

D,11,Vel '2 r.f"Q 
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CHS, Inc. - Laurel Refinery 
Boiler 11 
C0/02/NO,Computer Logger Data 
05/06/10 

CO - ppm 
Time 	v/v Dry 

02  - % 

v/v Dry 
NO, - ppm 

v/v Dry Comments 
10:25 44.1 8.5 0.2 ' 
10:26 6.1 2.4 31.7 
10:27 0.3 0.1 51.2 
10:28 0.3 0.1 5.7 
10:29 0.6 1.5 14.4 
10:30 0.6 2.6 18.0 Start Run 4 
10:31 0.9 2.6 18.0 
10:32 0.5 2.6 18.0 
10:33 0.6 2.6 17.7 
10:34 0.7 2.6 17.8 
10:35 0.7 2.6 17.8 
10:36 0.9 2.6 17.7 
10:37 0.6 2.6 17.8 
10:38 0.6 2.7 17.7 
10:39 0.6 2.7 17.6 
10:40 0.6 2.7 17.6 
10:41 1.0 2.7 17.7 
10:42 0.9 2.6 17.8 
10:43 0.6 2.6 18.0 
10:44 0.7 2.7 18.0 
10:45 0.9 2.7 17.8 
10:46 0.7 2.7 17.7 
10:47 0.5 2.7 17.7 
10:48 0.9 2.6 17.7 
10:49 0.8 2.7 17.9 
10:50 0.6 2.6 17.8 
10:51 0.7 2.6 17.8 End Run 4 
10:52 0.3 0.5 5.5 
10:53 0.2 0.1 0.3 
10:54 27.9 5.1 0.3 
10:55 44.1 8.5 0.3 
10:56 8.3 3.0 36.1 
10:57 0.2 0.1 51.2 
10:58 0.2 0.1 7.3 
10:59 0.4 2.1 12.8 
11:00 0.6 2.7 17.9 Start Run 5 
11:01 0.9 2.6 17.9 
11:02 0.7 2.8 17.8 
11:03 0.8 2.7 17.9 
11:04 0.8 2.8 18.0 
11:05 0.4 2.7 18.1 
11:06 0.4 2.7 18.1 
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• 
CI-IS, Inc. - Laurel Refinery 
Boiler 11 

C0/02/NO, Computer Logger Data 
05/06/10 

	

CO - ppm 	02 % 

	

Time v/v Dry 	v/v Dry 
NO, - ppm 

v/v Dry Comments 
11:07 0.5 2.6 18.2 
11:08 0.4 2.6 18.2 
11:09 0.7 2.7 17.9 
11:10 0.7 2.7 17.9 
11:11 0.8 2.7 18.0 
11:12 0.6 2.7 18.0 
11:13 0.6 2.8 17.9 
11:14 1.0 2.7 18.0 
11:15 0.8 2.7 17.9 
11:16 0.6 2.7 18.1 
11:17 0.6 2.8 18.0 
11:18 1.0 2.8 18.0 
11:19 0.6 2.8 18.0 
11:20 0.6 2.8 18.0 
11:21 0.6 2.8 18.0 End Run 5 
11:22 0.3 0.6 6.2 
11:23 0.2 0.0 0.2 
11:24 30.6 5.0 0.2 
11:25 44.1 8.5 0.2 
11:26 10.4 2.4 27.7 
11:27 0.2 0.0 51.2 
11:28 0.2 0.0 4.9 
11:29 0.6 1.7 14.1 
11:30 0.9 2.7 17.9 Start Run 6 
11:31 0.8 2.7 17.9 
11:32 0.9 2.8 17.8 
11:33 0.7 2.8 18.0 
11:34 0.8 2.7 18.0 
11:35 0.7 2.7 18.0 
11:36 0.8 2.7 17.9 
11:37 0.7 2.7 17.9 
11:38 0.5 2.7 17.9 
11:39 0.6 2.6 18.0 
11:40 0.6 2.8 17.9 
11:41 0.5 2.9 17.9 
11:42 0.9 2.8 17.9 
11:43 0.8 2.7 18.0 
11:44 0.4 2.8 18.0 
11:45 0.5 2.8 18.0 

• 
11:46 
11:47 

0.6 
0.6 

2.8 

2.8 
18.1 
18.0 

11:48 0.9 2.8 18.1 
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CEIS, Inc. - Laurel Refinery 
Boiler 11 

C0/02/NO,Computer Logger Data 
05/06/10 

CO - ppm 
'rime 	v/v Dry 

OZ - 

v/v Dry 
NO, - ppm 

v/v Dry Comments 
11:49 0.7 2.8 18.2 
11:50 0.4 2.8 18.2 
11:51 0.6 2.8 18.2 End Run 6 
11:52 0.3 0.4 4.4 
11:53 0.3 0.0 0.2 
11:54 31.7 5.7 0.2 
11:55 44.2 8.5 0.2 
11:56 9.4 1.1 34.4 
11:57 0.3 0.0 51.3 
11:58 0.3 0.0 10.5 
11:59 0.7 1.8 13.7 
12:00 0.6 2.8 18.4 Start Run 7 
12:01 0.8 2.8 18.4 
12:02 0.8 2.8 18.2 
12:03 0.5 2.8 18.2 
12:04 0.4 2.8 18.2 
12:05 0.5 2.8 18.1 
12:06 0.9 2.8 18.2 
12:07 1.0 2.8 18.1 
12:08 0.4 2.9 18.2 
12:09 0.4 2.8 18.1 
12:10 0.7 2.8 18.0 
12:11 0.8 2.8 18.1 
12:12 0.6 2.8 18.2 
12:13 0.9 2.8 18.2 
12:14 1.0 2.8 18.4 
12:15 0.5 2.8 18.4 
12:16 0.4 2.7 18.2 
12:17 0.4 2.8 18.3 
12:18 0.5 2.7 18.3 
12:19 0.8 2.7 18.2 
12:20 0.6 2.7 18.1 
12:21 0.5 2.9 18.3 End Run 7 
12:22 0.3 0.7 5.0 
12:23 0.3 0.0 0.2 
12:24 28.8 5.9 0.2 
12:25 44.2 8.5 0.2 
12:26 7.1 2.7 30.0 
12:27 0.3 0.0 51.3 
12:28 0.3 0.0 7.2 
12:29 0.7 1.6 15.0 
12:30 0.7 2. 8 18.3 Start Run 8 

4 
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CHS, Inc. - Laurel Refinery 
Boiler 11 
C0/02/NO, Computer Logger Data 
05/06/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 
NO, - ppm 

v/v Dry Comments 
12:31 0.7 2.8 18.4 
12:32 0.6 2.8 18.4 
12:33 0.5 2.8 18.4 
12:34 0.5 2.9 18.4 
12:35 0.4 2.9 18.3 
12:36 0.5 2.8 18.2 
12:37 0.5 2.8 18.2 
12:38 0.4 2.8 18.4 
12:39 0.5 2.7 18.3 
12:40 0.5 2.8 18.3 
12:41 0.5 2.9 18.2 
12:42 0.6 2.8 18.2 
12:43 0.7 2.9 18.1 
12:44 0.8 2.8 18.0 
12:45 0.9 2.8 18.2 
12:46 1.0 2.9 18.5 
12:47 1.1 2.7 18.4 
12:48 1.0 2.7 18.4 
12:49 1.0 2.8 18.4 
12:50 1.0 2.8 18.2 
12:51 1.0 2.8 18.2 End Run 8 
12:52 0.5 0.6 6.1 
12:53 0.2 0.0 0.3 
12:54 29.4 4.8 0.3 
12:55 44.2 8.4 0.3 
12:56 11.7 2.2 38.3 
12:57 0.2 0.0 51.2 
12:58 0.2 0.0 5.7 
12:59 0.8 2.0 13.2 
13:00 0.8 2.8 18.2 Start Run 9 
13:01 1.0 2.8 18.3 
13:02 0.5 2.9 18.0 
13:03 0.6 2.9 18.1 
13:04 0.8 2.8 18.3 
13:05 0.7 2.8 18.2 
13:06 0.5 2.7 18.1 
13:07 0.8 2.8 18.2 
13:08 0.6 2.8 18.3 
13:09 1.1 2.8 18.2 
13:10 0.6 2.8 18.2 
13:11 0.9 2.7 18.2 
13:12 0.9 2.8 18.3 
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• 
CHS, Inc. - Laurel Refinery 
Boiler 11 

C0/02/NOx  Computer Logger Data 
05/06/10 

	

CO-ppm 	02 - % 
	

NOS  - ppm 

	

rime v/v Dry 	v/v Dry 	v/v Dry 	Comments 
13:13 0.7 2.8 18.2 
13:14 0.7 2.8 18.4 
13:15 1.0 2.6 18.3 
13:16 0.7 2.7 18.3 
13:17 0.7 2.6 18.4 
13:18 1.1 2.7 18.4 
13:19 1.0 2.7 18.4 
13:20 0.8 2.7 18.3 
13:21 1.1 2.7 18.4 End Run 9 
13:22 0.4 0.8 4.7 
13:23 0.2 0.0 0.3 
13:24 36.6 5.5 0.3 
13:25 44.2 8.4 0.2 
13:26 7.9 2.1 30.6 
13:27 0.2 0.0 51.2 
13:28 0.2 0.0 11.9 
13:29 0.2 0.0 0.3 
13:30 0.2 0.0 0.3 
13:31 0.2 0.0 0.3 
13:32 0.2 0.0 0.3 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Clock 	Meter 
Time 	Reading 

(min.) 	(cu.ft. ) 	(" 

Delta 
P 

11 20) 

Delta 
El 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

"F 

1-GF 
09:00-09:21 
05/06/10 

Stack 
Temp. 

°F 

SQRT 
Delta 

P 

1 
2 
3 
4 
5 
6 
7 
8 
l 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

17.900 

33.540 

0.32 
0.37 
0.39 
0.40 
0.40 
0.38 
0.31 
0.30 
0.31 
0.36 
0.38 
0.41 
0.41 
0.37 
0.32 
0.31 

2.12 
2.12 
2.12 

58 
58 
59 

263 
263 
263 
263 
264 
264 
264 
264 
264 
264 
263 
263 
263 
263 
262 
262 

0.5657 
0.6083 
0.6245 
0.6325 
0.6325 
0.6164 
0.5568 
0.5477 
0.5568 
0.6000 
0.6164 
0.6403 
0.6403 
0.6083 
0.5657 
0.5568 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	 Length 	 0.000 ft 
Meter Volume (Vm) 	15.640 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 58.0 ml 

• 
Method 3A 

%02  Average 
Orsat 

%CO2  Average 

2.7 %v dry 

10.7 %v dry 

Page 1 of 2 

• 

• 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	I-GF 
Date: 	05/06/10 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

58°F 

518 °A (°R) 

2.12 "H20 	Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.5981 "H2O 

263 °F 

723 °A (°R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.084 dscf Velocity (Vs) 42.42 fps 

Actual Meter 

Volume, Vm(actual) 25.930 awcf Volume (actual conditions) 	45,103.5 awcfm 
Volume Water 37,778.7 adcfm 

Vapor, Vw(std) 2.730 scf Volume (std. conditions) 	1,754,643.5 wscf/hr 

(@ 68 °F & 29.92"Hg) 	 29,244.1 wscfm 
Moisture (Bws) 0.1624 1,469,689.4 dscf/hr 
Percent Moisture 16.24 %v 24,494.8 dscfm 

Gas Density 

29.82 lb/lb-mole 

•

Dry (Md) 

Wet (Ms) 27.90 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

.. PLANT LOCATION 

,OURCE TESTED 

METER BOX OPERATOR: 

'____-"t{'l_.:} RUN #: 

DATE 

START TIME: 

END TIME: 

.,_.--,-.0,_,IL.-- 
, 	. 	I , / 1 	,,:-.)I l--t.-1 	4 nik 

A1.A.. 	 TECHNICIANS: 	Ok / - 	1 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

('H2O) 

,-----, 	i 
-NOZZLE # 	oe I 	TEST TIME __------ 	PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

1,----1PITOTS, ) 	METER BOX NOZZLE DIA. 

13 	POST 

j,..----- 	ORSAT ." 1 	Y FACTOR T/C READOUT 
...---- 	TEDLAR TRAIN LEAK 

TRAIN LEAK 

+. 7,a STATIC PRESSURE 

PRE 
L...---• 	THERMOCOUPLE CO 	PRE'"-- /.--Y- 	POST 

"..G.9- BAROMETRIC ''VSTACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter , 

Reading (ft) 

Pitot 
Reading 

AP( 'H2O)" 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 
3. 

 
Pump 

Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(° F) 

Stack 
TemP 

 

(°F) 

% CO2 % 02 

i r/ / 1 Q--/  

I 1-1 
1 

C .,.) 4—  1 ,6)--  

!  3 ,c;.-2 196)> 
- 	-r- 0-- 	.02 

,- lc / ̀ 5 ,.--,/ ,.,,)671,1 

,-.. . 	- 1 7.c.,..12.:i 

I 
, 1  

-''• . -31 i.-----cx  
21 

1--1 i 4:----:-.7425-  
_....- . 	L-11 :xc,:-.2-- 
;;? - 	X - 7,  
/ "3r;:).,' (..,,, 2 

7) ..---3( 
""g(, -; 
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MOISTURE DETERMINATION 

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

  

tA e sre  
G. cgvve.  

g— I  
2> t.4./ 	Balance Level: 

 

RUN # 
VEST DATE: 

  

     

   

— C  

 

    

      

  

Balance Zeroed: 

   

        

Weight (grams) 

Impinger #1 

	

Final Weight 	6 cl  

	

Initial Weight 	&AI  
Weight Gain ---"■cf-  2 a 4, 

Impinger #2 

	

Final Weight 	6 S-3- 

	

Initial Weight 	, 3 g  
Weight Gain -- *"•■-1-- / 7_, 

Impinger #3 

	

Final Weight 	04,2 
Initial Weig 	 /  

• Weight Gain 	-)4-• 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	0 3O  

	

Initial Weight 	  

	

Weight Gain 	/  

Total Mass of Moisture Captured: grams 

    

Notes: 

• 
WorldDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Test #: 
Time: 
Date: 

2-GF 
09:30-09:51 
05/06/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

# (min.) (cu.ft. ) ("H20) ("H20) (1.  "F p 

1 7 35.100 0.33 2.12 59 268 0.5745 
2 14 0.38 2.12 59 268 0.6164 
3 21 0.39 2.12 59 268 0.6245 
4 50.570 0.40 267 0.6325 
5 0.41 267 0.6403 
6 0.37 267 0.6083 
7 0.30 267 0.5477 
8 0.29 267 0.5385 
1 0.32 267 0.5657 
2 0.37 266 0.6083 
3 0.38 266 0.6164 
4 0.40 266 0.6325 
5 0.40 267 0.6325 
6 0.36 267 0.6000 
7 0.33 267 0.5745 
8 0.30 267 0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

Meter Cal. Factor 

26.54 "Hg 
0.32 "H20 
0.99 Y 

Stack Dimensional Data: 

4.750 ft 

Circular 
Diameter 

Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.470 dcf Stack Area 17.721 sq.ft. 
Water Volume 60.0 ml 

Method 3A 
%02  Average 
	

2.7 %v dry 
Orsat  

%CO2  Average 
	

10.6 %v dry • 
Page 1 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

rest #: 	2-G 
Date: 	05/06/10 

• 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5975 "H20 

Avg Meter Temp. (Tm) 59 °F Avg Stack Temp. (Ts) 267 °F 
Avg Meter Temp. (Tm) 519 °A ("R) Avg Stack Temp. (Ts) 727 °A (°R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.904 dscf Velocity (Vs) 42.57 fps 

Actual Meter 
Volume, Vm(actual) 25.938 awcf Volume (actual conditions) 45,263.0 awcfm 

Volume Water 37,622.6 adcfm 
Vapor, Vw(std) 2.824 scf Volume (std. conditions) 1, 751,159.8 wscf/hr 

(@ 68 °F & 29.92"Hg) 29,186.0 wscfm 
Moisture (Bws) 0.1688 1, 455,564.0 dscf/hr 
Percent Moisture 16.88 %v 24,259.4 dscfm 

Gas Density 
Dry (Md) 29.80 lb/lb-mole 
Wet (Ms) 27.81 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

LINT LOCATION 

URCE TESTED 

METER BOX OPERATOR: 

, 	,  
(-- 	4-4: 	--_,) RUN #:

DATE: 

START TIME: 

END TIME: 

' 
L...4./.--. k_,l_e`---' L., '. 

 r )1 	/ --...-.-{ 	1) / „ 
_3 \,, 	 TECHNICIANS: 	1 7 '------: 

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 

TEST 
TEST, 

_NOZZLE # 	J 	TEST TIME PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) BAROMETRIC 

___ 
-- PITOTS, METER BOX 

VACUUM, ("Hg) 
(ft3/min) 

("H20) 

	  NOZZLE DIA. 

POST 
i _.----.--  ORSAT Y FACTOR T/C READOUT 
/____----TEDLAR TRAIN LEAK 

TRAIN LEAK 

-, 	STATIC PRESSURE 

Epp 	PRE 
L,..-- ---  THERMOCOUPLE c_DC:) 	PRE 	 POST 

7-7—// 	STACK DIMENSIONS 

Sample 
Point 

Time 
(min)  

Dry Gas Meter 

Reading  (ft) 

Pitot 
Reading  
AP( 'H2O)  

Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F)  

Imp. Exit 

CF)  

Stack 
Temp. 

(°F)  

% CO2 % 02 

. /5 .":), a (•=1 1 -----------1 
„--- 

6-  10.6 

I1-1 - .19_ c-.31 /13 

 9, S5--(C ''' 	. 0 cr;:i ,_,4 q3 -69 
----.-1 4— 5, zico 

, 

•,--..-2, 
''.1 ye-Ca 

/--- 
--11 •-- 

,2 , .--L2f5,1 
 

,---,,, 

3 - .,,6 —:7 
e:26,6 

. LLD '1;26 
(7—, - —2...> -• '-''” 	/. 

--3-.  ,......_ 652 

0 , 

nincina of 
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COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

 

'a \A ex_i  
L L,  v.. 1  

- 11  

 

RUN # 

 

    

  

TEST DATE:  5 4 - /0 

  

    

.2) LA--/ 	Balance Level: 	 Balance Zeroed: 

  

MOISTURE DETERMINATION 

C 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

(03 3  
2 7. 

38' 

/  
--4'%% 	R 3 v 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

 

9  

 

   

   

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 

Initial Weight 	 
Weight Gain 

 

 

 

Total Mass of Moisture Captured: grams 

   

Notes: 

WorldDrive011Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, ■Iontana 
Boiler 11 

lest #: 
Time: 
Date: 

34; F 
10:00-10:21 
05/06/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

# (min.) (cult. ) ("1120) ("1120) "F 

1 7 52.100 0.31 2.12 59 271 0.5568 
2 14 0.37 2.12 60 271 0.6083 
3 21 0.38 2.12 60 271 0.6164 
4 67.650 0.39 271 0.6245 
5 0.41 271 0.6403 
6 0.36 272 0.6000 
7 0.31 272 0.5568 
8 0.30 272 0.5477 
1 0.32 272 0.5657 
2 0.36 272 0.6000 
3 0.37 273 0.6083 
4 0.39 273 0.6245 
5 0.40 273 0.6325 
6 0.37 273 0.6083 
7 0.30 273 0.5477 
8 0.29 272 0.5385 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "1420 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.550 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 57.0 ml 

• 
Method 3A 

%02  Average 
Orsat  

%CO2  Average 

2.6 %v dry 

10.7 %v dry 

Page 1 of 2 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	3-GF 
Date: 	05/06/10 

• 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5923 "H20 

Avg Meter Temp. (Tin) 60 °F Avg Stack Temp. (Ts) 272 °F 
Avg Meter Temp. (Tm) 520 °A (°R) Avg Stack Temp. (Ts) 732 °A CR) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.949 dscf Velocity (Vs) 42.26 fps 

Actual Meter 
Volume, Vm(actual) 25.967 awcf Volume (actual conditions) 44,933.4 awcfm 

Volume Water 37,685.6 adcfm 
Vapor, Vw(std) 2.683 scf Volume (std. conditions) 1,726,533.2 wscehr 

(@ 68 °F & 29.92"Hg) 28,775.6 wscfm 
Moisture (Bws) 0.1613 1,448,043.4 dscf/hr 
Percent Moisture 16.13 %v 24,134.1 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.91 lb/lb-mole 

Page 2 of 2 

• 
CHS, Inc. Test Report May 3-6 & 10-12, 2010 

	
361 



PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

c_ ,-14:5 RUN #: 

DATE: 

START TIME: 

END TIME: 

,____.) 
.2.Y., LAA0et, r1.,3/ h(-) 
I 	I I 	() 

,i ii∎  / 	 TECHNICIANS: 	1 	1.. -, I Cfa. I 
EQUIPMENT / IDENTIFICATION CHECKS: 	ti 

TEST VACUUM, ("Hg) 
TEST, (ft'/min) 

("H2O) 

- 	NOZZLE # 	.7:.- 	i 	TEST TIME / / PITOTS, 
, 	- PITOTS, 

PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 
THERMOCOUPLE 

	 PITOT 
, , 
r ' 	METER BOX  	NOZZLE DIA. 

.„.., 
"0,.. 	POST 

_-- ORSAT !.--- Y FACTOR -1\ 	TIC READOUT 
TEDLAR TRAIN LEAK 

TRAIN LEAK 

.3 (-- STATIC PRESSURE 

PRE 
_27),SPRE 

:-̀-" / STACK DIMENSIONS 

--7Y.)-'! POST - 
',le:;/BAROMETRIC 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 
Pitot 

Reading 
AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 
Stack 
Temp. 

(°F) 
% CO2 % 02 

S ‘ cL2 . I a) 

• /-1 1 ) 
---., „--,---7-,),- 

I - ---W  

----.2, 3 

`.:.. ,'40  
2 -*-Y-')< ,-,,2q; 

,-- 4 - -36) 7)9_2 
,..., - '2=/ ,9,;z'.:: 

Undated 10/05/09 of 
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MOISTURE DETERMINATION 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

c..e e  
Lgv v`t  

- 1  
v./ 	Balance Level: 

 

RUN 

 

  

 

TEST DATE: 	 -/e) 

 

   

Balance Zeroed: 

  

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

   

 

6s  
-.1'14' 3 41  

 

  

   

Impinger #2 

	

Final Weight 	6 7 0  

	

Initial Weight 	  
Weight Gain.o.. 

Impinger #3 

	

Final Weight 	SO 3 
Initial Weight y— 

	

Weight Gain 	  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 

Initial Weight 
Weight Gain 

 

F 3 7  
-̀e-  30  

7, 

 

  

  

Total Mass of Moisture Captured: 

 

grams 

  

Notes: 

• 
WorldDrive01:/Forms/Forms/Moisture4.xis 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: CHS, Inc. - Laurel Refinery Test #: 4-G F 
Location: Laurel, Montana Time: 10:30-10:51 
Source: Boiler 11 Date: 05/06/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 
(cu.ft. ) 

Delta 
P 

("1120) 

Delta 
H 

("H20) 

Meter 
Temp. 

"F 

Stack 
Temp. 

"F 

SORT 
Delta 

p 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

69.100 

84.810 

0.32 
0.36 
0.38 
0.41 
0.41 
0.37 
0.30 
0.31 
0.32 
0.37 
0.39 
0.41 
0.40 
0.36 
0.32 
0.30 

2.12 
2.12 
2.12 

60 
60 
61 

268 
268 
268 
268 
267 
267 
267 
268 
268 
268 
268 
269 
269 
269 
269 
269 

0.5657 
0.6000 
0.6164 
0.6403 
0.6403 
0.6083 
0.5477 
0.5568 
0.5657 
0.6083 
0.6245 
0.6403 
0.6325 
0.6000 
0.5657 
0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "1120 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.710 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 59.0 ml 

• 
Method 3A 

%02  Average 
Orsat 

%CO2  Average 

2.6 %v dry 

10.7 %v dry 

Page 1 of 2 
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Client: 	('115, Inc. - Laurel Refinery 	 Test #: 
	

4-GE • Source: 	Boiler 11 
	

Date: 
	

05/06/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

2.12 "H20 

60 °F 

520 °A (°R) 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.5975 "H2O 

268 °F 

728 °A (°R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.093 dscf Velocity (Vs) 42.55 fps 

Actual Meter 
Volume, Vm(actual) 26.194 awcf Volume (actual conditions) 45,241.7 awcfm 

Volume Water 37,794.9 adcfm 
Vapor, Vw(std) 2.777 scf Volume (std. conditions) 1,747,932.7 wscf/hr 

(@ 68 °F & 29.92"Hg) 29,132.2 wscfm 
Moisture (Bws) 0.1646 1,460,223.0 dscf/hr 
Percent Moisture 16.46 %v 24,337.1 dscfm • Gas Density 

Dry (Md) 
	

29.82 lb/lb-mole 
Wet (Ms) 
	

27.87 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

KLANT LOCATION 

IFOURCE TESTED 

METER BOX OPERATOR: 

c1-.- 	t._... RUN #: 

DATE: 

START TIME: 

END TIME: 

(„c-',..-4-A-i-‘el--- '111FAMTP 
-':, 	i 	1  A 

TECHNICIANS: /?-)/ 
EQUIPMENT / IDENTIFICATION CHEKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

('H2O) 

, 	,  
	--NOZZLE # 	,:c' I 	TEST TIME PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

j 	./(_. 
- PITOTS, .t- 	METER BOX 	 NOZZLE DIA. 

I 	POST 
ORSAT - 	Y FACTOR T/C READOUT 

-/- _.-- 	TEDLAR TRAIN LEAK 
TRAIN LEAK 

. ,.., 	STATIC PRESSURE 

 PRE 
4,----  THERMOCOUPLE ,--- 	PRE 	CC) 9 POST 

p. 	/BAROMETRIC 5 c ., -'1/STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft)) 

Pitot 
Reading 
AP( "H2O) 

Meter u  
" 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 

% CO2 % 02 

>2 ...;,,,c2  - , 7 !z-t (c) 
 

2/Q60 l Q -c --_- 	, -R_ z-f. 	ID '2.l,  2 C( - e 

,,3 ,( 
	
7  

-. / 

c.:: . -- 6 -X.& ..---..--,„ „.- • 

q 1 2(0;2 

, 

1 ‹.,2"t:5 
j 

2--1 1 --q6A 

• 
,,,:;Ra_f 

(-4) -32 0.--I g -,,0 ''.Gf 

1,,,t.tprt I nincinn of 
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MOISTURE DETERMINATION 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

    

RUN # 
TEST DATE: 

 

  

v-e  f 

  

   

- 6  

   

      

 

	 Balance Level: 	 Balance Zeroed: 

  

    

Weight (grams) 

Impinger #1 

	

Final Weight 	4?1 

	

Initial Weight 	0  

	

Weight Gain 	3 /  

Impinger #2 

	

Final Weight 	Sc  

	

Initial Wei ht 	6 3 g  

	

Weight Gain 	, g.  

Impinger #3 

	

Final Weight 		q 3 • 	Initial Weight 	ct 9  
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	  

Initial Weight-,..._ 
Weight Gain 	—"`*---1--  Gr .  

Total Mass of Moisture Captured: 

 

Cs?, 

 

grams 

   

Notes: 

• 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Test #: 
Time: 
Date: 

5-GF 
11:00-11:21 
05/06/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P II Temp. Temp. Delta 

# (min.) (cu.ft. ) ("1 120) ("1120) °F °F 

I 7 86.400 0.32 2.12 61 263 0.5657 
2 14 0.37 2.12 62 263 0.6083 
3 21 0.39 2.12 62 263 0.6245 
4 102.090 0.40 264 0.6325 
5 0.41 264 0.6403 
6 0.39 264 0.6245 
7 0.31 264 0.5568 
8 0.30 264 0.5477 
I 0.31 264 0.5568 
2 0.36 264 0.6000 
3 0.38 263 0.6164 
4 0.41 263 0.6403 
5 0.41 263 0.6403 
6 0.37 263 0.6083 
7 0.31 263 0.5568 
8 0.30 263 0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.690 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 61.0 ml 

• 
Method 3A 

%02  Average 
Orsat  

%CO2  Average 

2.7 %v dry 

10.8 %v dry 

Page 1 of 2 
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• 

• 

Client: 	CHS„ Inc. - Laurel Refinery 
Source: 	Boiler I I 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

5-G F 
05/06/10 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

2.12 "H20 

62 °F 

522 °A (°R) 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.5979 "H2O 

263 °F 

723 °A (°R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.021 dscf Velocity (Vs) 42.46 fps 

Actual Meter 
Volume, Vm(actual) 26.050 awcf Volume (actual conditions) 45,146.0 awcfm 

Volume Water 37,471.2 	adcfm 
Vapor, Vw(std) 2.871 scf Volume (std. conditions) 1,756,298.1 wscf/hr 

(@ 68 °F & 29.92"Hg) 29,271.6 wscfm 
Moisture (Bws) 0.1700 1,457,727.4 dscflhr 
Percent Moisture 17.00 %v 24,295.5 dscfm 

Gas Density 
Dry (Md) 29.84 lb/lb-mole 
Wet (Ms) 27.83 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
(COMPANY NAME:

PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

4-if--; RUN #: 

DATE: 

END TIME: 

c 
 k .. 
■A;Ce-- — A 

1)
,

1 START TIME: 
 

 K

c
U 

 

1A 	 TECHNICIANS: i I e 
EQUIPMENT / IDENTIFICATIN CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

 	NOZZLE # 	.'-' 1 	TEST TIME PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

• i 
J,,, 	/ , PITOTS, METER BOX NOZZLE DIA. 

POST 
_...../ORSAT _ ; I 	Y FACTOR ,,, ‘-1 	T/C READOUT 
__...----- 	TEDLAR TRAIN LEAK 

TRAIN LEAK 
, --->d 	STATIC PRESSURE 

I c•-- --- 
----- THERMOCOUPLE ('..:if) 	PRE e 	POST 

' 6,c:1-I BAROMETRIC : 	//STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
^P( "H20) 

Meter 

 H  

Meter eter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

',J r-J2 . Z-166 
( ,--, 

2 1 pC Co 1 Li  
/,;-? 0 ,',I, 62 

t 
2.13 /?.(-.;Q 

.. i'„ I " (D'- 	- 6 ,. 	l':;,) CoQ i---A I-IL) -26:.L  

i 
 tJ6-.-  

-:552  '6 -̀  
} . 

s v(az-i 
----,--2 ...._ ._ - q i -/ 
i2 ' - c-1 -- d-i ,--) 

- 3 I .-3636.1 
--.5t) --.x; 14 

• ..---'`-' _. 
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e  34,  
Le-.■ 	e /  

/ 
Balance Level: 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

TEST DATE: 

Balance Zeroed: 

RUN # 

MOISTURE DETERMINATION 

C 

Weight (grams) 

Impinger #1 

	

Final Weight 	c 3  

	

Initial Weight 	e';; 	7  
Weight Gain ---*********it-  3 f , 

Impinger #2 
Final Wei ht 

Initial Weigh  
Weight Gain 

  

  

  

Impinger #3 

	

Final Weight 	c 0  

	

Initial Weight 	eD CD  

• 
Weight Gain 	0  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	.? 3 /  

	

Initial Weight 	  

	

Weight Gain 	4.- 7 , 

Total Mass of Moisture Captured: grams 

    

Notes: 

• 
WoridDrive011Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(en.ft. ) 	("1120) 

Delta 
H 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

"F 

6-GF 
11:30-11:51 
05/06/10 

Stack 
Temp. 

')F 

SQRT 
Delta 

P 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 

7 
14 
21 

103.600 

119.380 

0.31 
0.37 
0.38 
0.39 
0.41 
0.37 
0.31 
0.31 
0.32 
0.36 
0.37 
0.40 
0.41 
0.38 
0.31 
0.30 

2.12 
2.12 
2.12 

62 
63 
63 

265 
265 
265 
265 
266 
265 
265 
265 
265 
265 
264 
264 
264 
264 
263 
263 

0.5568 
0.6083 
0.6164 
0.6245 
0.6403 
0.6083 
0.5568 
0.5568 
0.5657 
0.6000 
0.6083 
0.6325 
0.6403 
0.6164 
0.5568 
0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.780 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 59.0 ml 

• 
Method 3A 

%02 Average 
Orsat  

%CO2  Average 

2.8 %v dry 

10.7 %v dry 

Page I of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

FIELD DATA AVERAGES/CALCULATIONS 

Test 
Date: 

6-GF 
05/06/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5960 "H20 

Avg Meter Temp. (Tm) 63 °F Avg Stack Temp. (Ts) 265 °F 

Avg Meter Temp. (Tm) 523 °A (" ft) Avg Stack Temp. (Ts) 725 °A ("R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.074 dscf Velocity (Vs) 42.35 fps 

Actual Meter 
Volume, Vm(actual) 26.058 awcf Volume (actual conditions) 45,029.1 	awcfm 

Volume Water 37,608.3 	adcfm 
Vapor, Vw(std) 2.777 scf Volume (std. conditions) 1,746,915.7 wsc6hr 

(@ 68 °F & 29.92"Hg) 29,115.3 wscfm 
Moisture (Bws) 0.1648 1,459,024.0 dscf/hr 
Percent Moisture 16.48 %v 24,317.1 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 
Wet (Ms) 27.87 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 	 

PLANT LOCATION 

CSOURCE TESTED 1 

METER BOX OPERATOR: 	A ,/ 
EQUIPMENT / IDENTIFICATION CHECKS: 
	PTTOTS,PRE-TEST 

4..___... 	151TOTS, POST-TEST 
SAMPLING SYSTEM 

1,..--771  EDLAR BAG 
--, 	THERMOCOUPLE @ 

-.)...G.'5:-ITIBAROMETRIC PRESSURE ("Hg) 

TECHNICIANS 

TRAIN LEAK TEST VACUUM, ("Hg) 	___, 	PRE 	 ,,,, 
TRAIN LEAK TEST, (ft3/min) 	( 	PRE 	. , 	.,) POST 

METER BOX 	 -NOZZLE DIA .  
Y FACTOR 

PITOT 	 NOZZLE #  --,--1  TEST TIME 

TIC READOUT 
,   .,, 	

POST 

STATIC PRESSURE ("H2O) 	 STACK DIMENSIONS 

DATE: 

START TIME: 

END TIME 

RUN #: 

Time 
(min) 

Meter 
AH 

Sample 
Point 

Dry Gas Meter 

Reading  (ft3) 

Pitot 
Reading 
AP( "H20) 

Meter 
Temp .  

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box Imp. Exit 

(CF.) 	(°F)  

Stack 

Temp. % CO2 

(°F) 
02 

'. 1'26'2 / 	11- --------- L-lq °,.22-- 6`: 0 52  
V 	I L-  .I2 	v-3 t Lit/ r-,26) 

--;-._ 	1 	l 1 	----'1,--25  ''Z (a C:2-3 /-1, 41 q .':::..i 

-''''''‘-:+-- 1 L.:7„ '56.-) 

! 

	  —.3 1;6, ;•/ 

	  „ -5\ '•- G, c-- 

, ---,G •65,-; 
13  - Af-2-  '-') C..,-,1---f 
	  , LAO goy 
	 , 	Li 1 .1-G./-1 

_.3 
--;?. 	 

1 
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MOISTURE DETERMINATION 

COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

 

e eX 	RUN # 	So  
L 	e 	TEST DATE: c — 4 "70 

  

   

   

-1/ 
Dw 
	

Balance Level: 
	

Balance Zeroed: 

• 

441 

• 

Weight (grams) 

Impinger #1 
Final Weight 	6 3 F  

Initial Weig 	6 /  
Weight Gain 	A (e, , 

Impinger #2 
Final Weight 	6 4, 

	

Initial Weight 	6 ,a  

	

Weight Gain 	9 	$ 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

Total Mass of Moisture Captured: grams 

   

Notes: 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cu.ft. ) 	("H20) 

Delta 
H 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

"F 

7-GF 
12:00-12:21 
05/06/10 

Stack 
Temp. 

"F 

SORT 
Delta 

p 

1 
2 
3 

4 
5 
6 
7 
8 
1 
2 
3 

4 
5 
6 
7 
8 

7 
14 
21 

120.900 

136.530 

0.33 
0.37 
0.39 
0.40 
0.41 
0.36 
0.31 
0.30 
0.32 
0.37 
0.38 
0.41 
0.41 
0.36 
0.33 
0.30 

2.12 
2.12 
2.12 

63 
64 
64 

267 
267 
267 
268 
268 
268 
268 
269 
269 
268 
268 
267 
267 
267 
267 
267 

0.5745 
0.6083 
0.6245 
0.6325 
0.6403 
0.6000 
0.5568 
0.5477 
0.5657 
0.6083 
0.6164 
0.6403 
0.6403 
0.6000 
0.5745 
0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	 Length 	 0.000 ft 
Meter Volume (Vm) 	15.630 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 57.0 ml 

• 
Method 3A 

%02  Average 
Orsat  

%CO2  Average 

2.8 %v dry 

10.6 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Boiler 11 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

7-GF 
05/06/10 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

2.12 "H2O 

64 °F 

524 °A (°R) 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.5986 "H2O 

268 °F 

728 °A ("R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.914 dscf Velocity (Vs) 42.60 fps 

Actual Meter 
Volume, Vm(actual) 25.772 awcf Volume (actual conditions) 45,294.9 awcfm 

Volume Water 37,970.7 adcfm 
Vapor, Vw(std) 2.683 scf Volume (std. conditions) 1,749,986.7 wscf/hr 

(@ 68 °F & 29.92"Hg) 29,166.4 wscfm 
Moisture (Bws) 0.1617 1,467,013.9 dscf/hr 
Percent Moisture 16.17 %v 24,450.2 dscfm 

Gas Density 
Dry (Md) 29.81 lb/lb-mole 
Wet (Ms) 27.90 lb/lb-mole 
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PARTICULATE FIELD DATA 

C ,  

— 

COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

_fc--.) RUN #: 

DATE: 

START TIME 

END TIME 

/.-- (A, a-C-e L 
_.--',Milil 

----7:-, 	I 	I CC) 
..._, 	‘" , 	 TECHNICIANS: 	j- I -.7.),.:2 1 

EQUIPMENT / IDENTIFICATION CHECKS: 	-1„, 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

----- NOZZLE # 	Q I 	TEST TIME _.....-- 	PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

i':"IcC) 
,,---- PITOTS, METER BOX — 	NOZZLE DIA. 

ii--1 	POST 

L....-- --  ORSAT Y FACTOR T/C READOUT 
_.--  TEDLAR TRAIN LEAK 

TRAIN LEAK 

. --,-- 	STATIC PRESSURE 

PRE 
_..---- THERMOCOUPLE > 	PRE 	%-'- kTh77:-i?, POST 

•, -,•NBAROMETRIC I.  STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3) 

Pitot 
Reading 
AP( "H20) 

Meter 

H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 
fmp. Exit 

CF) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

-c-)0 ID'S) 

I  
	 5/ 

 :5 '-:;.ids  --------- ,1L1 - 
''63  

, : 	fr 
/.;2 	 IL-{ ---. IQ. 6 Li /- &I-3 --aci; -.3 - - ..,,?,  1 L-- _-_:- 5, --,),1 (:, t...1 rq-.3 r--),G5 

-, 4-- I 	,c,-_ 

I ,- 	2 
.---c}6,--7---, 

3 

LID -.(rpS 

.... 

,--2  

I ---5 ,•.(4 

---.2 '' .22S 
.C.--- 

..> 
i -• , L-I 

----1-5-;" 

r-2? 
, 3 --3 A•1,7';‘)- 
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RUN # 
TEST DATE: 

MOISTURE DETERMINATION • COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 	PGA" 	Balance Level: Balance Zeroed: 

Weight (grams) 

Impinger #1 
4  Final Weight 	 a 7  

	

Initial Weight 	4 5 3  

	

Weight Gain 	f.. 3 'It  • 

• 

Impinger #2 
Final Weight 

Initial Weight  
Weight Gain 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	Vr.  3 

	

Initial Weight 	  

	

Weight Gain 	"44  F, 

Total Mass of Moisture Captured: grams 

    

Notes: 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

West #: 
Time: 
Date: 

8-GF 
12:30-12:51 
05/06/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

4 (min.) (cult. ) ("H20) ("H20) ''F °F P 

1 7 138.100 0.32 2.12 65 263 0.5657 
2 14 0.36 2.12 65 263 0.6000 
3 21 0.39 2.12 65 263 0.6245 
4 153.780 0.40 263 0.6325 
5 0.41 264 0.6403 
6 0.37 264 0.6083 
7 0.31 264 0.5568 
8 0.31 264 0.5568 
1 0.31 264 0.5568 
2 0.37 264 0.6083 
3 0.38 264 0.6164 
4 0.39 264 0.6245 
5 0.40 265 0.6325 
6 0.38 265 0.6164 
7 0.30 265 0.5477 
8 0.31 265 0.5568 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  
Static Pressure 	 0.32 "H20 	Circular 
Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 
Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 
Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.680 dcf 	Stack Area 	 17.721 sq.ft. 
Water Volume 	 60.0 ml 

• 
Method 3A 

%02  Average 
Orsat  

%CO2  Average 

2.8 %v dry 

10.7 %v dry 

Page 1 of 2 
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• 
Client: 	CHS, Inc. - Laurel Refiner∎  
Source: 	Boiler 11 

FIELD DATA AVERAGES/CALCULATIONS 

Fest it: 	84; 

Date: 	05/06110 

• 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5965 "H20 

Avg Meter Temp. (Tm) 65 °F Avg Stack Temp. (Ts) 264 °F 

Avg Meter Temp. (Tm) 525 °A ("R) Avg Stack Temp. (Ts) 724 °A (it) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 

Volume, Vm(std) 13.932 dscf Velocity (Vs) 42.39 fps 

Actual Meter 

Volume, Vm(actual) 25.873 awcf Volume (actual conditions) 45,071.6 awcfm 

Volume Water 37,477.0 adcfm 

Vapor, Vw(std) 2.824 scf Volume (std. conditions) 1,750,980.8 wscUhr 

(@ 68 °F & 29.92"Hg) 29,183.0 wscfm 

Moisture (Bws) 0.1685 1,455,940.5 dscf/hr 

Percent Moisture 16.85 %v 24,265.7 dscfm 

Gas Density 
Dry (Md) 29.82 lb/lb-mole 

Wet (Ms) 27.83 lb/lb-mole 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

OURCE TESTED 

-METER BOX OPERATOR: 

Cr 	+:-.) RUN #: 

DATE: 

START TIME: 

END TIME: 

-'"-j  
) 	1,.. ti-- i:':.-L.7  I 3 /6; /M-) 

1=77'7 ) I /--.3C.) 
\ 1 , 	 TECHNICIANS: 	9 / 	17.7),< 	.-:.-; 1 

EQUIPMENT / IDENTIFICATI A CHECKS: 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

tt 
NOZZLE # 	TEST TIME - PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

• ) Ih. 
t....- -PITOTS, fr. 	METER BOX - 	NOZZLE DIA. 

.- 
POST 

L,----"ORSAT a 	Y FACTOR ./ 	T/C READOUT 
i_..----TEDLAR TRAIN LEAK 

TRAIN LEAK 

,,). 	STATIC PRESSURE 

PRE 
----- THERMOCOUPLE CZ.. 	( 	PRE 	Ll.-7,7) 	POST 

-/BAROMETRIC 552 /STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
AP("H2O) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum  

(Hg) 

Filter Box Imp. Exit 
Stack 
Temp. 

(°F) 
% CO2 % 02 

I .3. ( Ot) 

1 2/  /c,1rd ,5-7 I-1 LIV 7;265,  10' 5  

-3,,,' i 1 S-3:---  Z:.% '''. l'' .(--• L] L-{3 /2:36 
'---, ---- 1 5G2.1) 

ih 
 

IP • qC ,-- C.-0,_,--4  
1--il  

/6,,L--1 

3 -513: /7- 1.j 

Lit) i, 	c _-: 

-. C--)  7.26.5, 
6 <1 
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t— 
RUN # 

TEST DATE: 

Balance Zeroed: 

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

e_ 	v e  
/3 /  

MAJ 	Balance Level: 	 

e e  

duc  
MOISTURE DETERMINATION • 

Weight (grams) 

Impinger #1 	 66  g 

	

Final Weight 	  

	

Initial Weigh 	6 3 2  

	

Weight Gain 	30 , 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

  

66 6  

   

   

   

 

Impinger #3 

	

Final Weight 	41 5-  

	

Initial Weight 	  

	

Weight Gain 	 ,  

    

     

• 

    

    

 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

       

        

        

 

Silica Gel Impinger 

	

Final Weight 	"g- 4t 

	

Initial Weight 	1-5:-  

	

Weight Gain 	7  

      

       

       

       

 

Total Mass of Moisture Captured: 	11" 6 el a  grams 

          

Notes: 

• 
WorldDrive01:/Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 
Field Data & Calculations 
Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Boiler 11 

Test #: 
Time: 
Date: 

9-GF 
13:00-13:21 
05/06/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 

Point Time Reading P H Temp. Temp. Delta 

# (min.) (cu.ft. ) ("1120) ("H20) "F () F.  

1 7 155.300 0.31 2.12 65 266 0.5568 

2 14 0.36 2.12 66 266 0.6000 

3 21 0.38 2.12 66 266 0.6164 

4 170.890 0.40 266 0.6325 

5 0.41 267 0.6403 

6 0.38 267 0.6164 

7 0.30 266 0.5477 

8 0.31 266 0.5568 

1 0.32 266 0.5657 

2 0.37 265 0.6083 

3 0.38 265 0.6164 

4 0.39 265 0.6245 

5 0.40 265 0.6325 
6 0.37 264 0.6083 

7 0.30 264 0.5477 

8 0.30 264 0.5477 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 	26.54 "Hg 	Stack Dimensional Data:  

Static Pressure 	 0.32 "H20 	Circular 

Meter Cal. Factor 	 0.99 Y 	 Diameter 	 4.750 ft 

Pitot Factor (cp) 	 0.84 	 Rectangular 
Total Test Time 	 21 min 	Width 	 0.000 ft 

Sample Time Interval 	 7 min 	Length 	 0.000 ft 
Meter Volume (Vm) 	15.590 dcf 	Stack Area 	 17.721 sq.ft. 

Water Volume 	 58.0 ml 

• 
Method 3A 

%02  Average 

Orsat  
%CO2  Average 

2.8 %v dry 

10.8 %v dry 

Page 1 of 2 
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CHS, Inc. - Laurel Refinery 
	 Pest #: 

	9-(; F • Source: 
	

Boiler L 1 
	

Date: 
	

05/06/10 

FIELD 	AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5949 "H20 

Avg Meter Temp. (Tm) 66 °F Avg Stack Temp. (Ts) 266 °F 

Avg Meter Temp. (Tm) 526 °A (°R) Avg Stack Temp. (Ts) 726 °A (°R) 

Pressure Meter (Pm) 26.696 "Hg Pressure Stack (Ps) 26.564 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.826 dscf Velocity (Vs) 42.29 fps 

Actual Meter 
Volume, Vm(actual) 25.636 awcf Volume (actual conditions) 44,965.3 	awcfm 

Volume Water 37,550.5 	adcfm 

Vapor, Vw(std) 2.730 scf Volume (std. conditions) 1 ,742,037.9 wscf/hr 

(@ 68 °F & 29.92"Hg) 29,034.0 wscfm 

Moisture (Bws) 0.1649 1 ,454,775.9 dscf/hr 

Percent Moisture 16.49 %v 24,246.3 dscfm 

Gas Density 
Dry (Md) 29.84 lb/lb-mole 
Wet (Ms) 27.89 lb/lb-mole 

Page 2 of 2 
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PARTICULATE FIELD DATA 

C OURCE 

COMPANY NAME:L> 

PLANT LOCATION 

TESTED 
METER BOX OPERATOR: 

RUN #: 

DATE: 

START TIME: 

END TIME: 

/ , ,,,,t,L,f-et, (--- MASI 
' 	- 	1 	i i' ll111. 

__ 	i,- ./ 	 TECHNICIANS: 	AA./ 1-7e.(:.) 
EQUIPMENT/ IDENTIFICATION CHECKS: 

PITOT 
METER BOX 	 ,., 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 
STATIC PRESSURE ("H20) 

NOZZLE # 	'rho 	TEST TIME (~-PITOTS, 
..._,...—PITOTS, 

z 	-- -TEDLAR 
L,....-----THERMOCOUPLE 

ORSAT SAMPLING 

PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

_------- NOZZLE DIA. 

POST 
L...,-- t f ___Z11..._T/C READOUT 

) ni___, 	PRE 

. 
L'')i:) 	PRE 	(7.7.- 	T 	POST 

,-:-BAROMETRIC -_ --- ,Z f/ STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft) 

Pitot 
Reading 
AP( "H20) 

Meter 

All  

Meter 
Temp. 
Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(°F) 

Imp. Exit 
CF) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

i .---2S---:2-W 

z?.1 , i  ', IQ ,<LI,  
/..___,  

/-13 '", GC; 
-"_-, '',,R Li ''7 0.  Sc  i C.  -1/.2 Co G /.--i  

.31_ 
,----)7-_-,- 06L, 

,/ize6 _ ttri) 
.226„,,;,_z  

6- 
^"R64 

3 , --“51 ---' 

.3  ...._,;,..<- 
, 	.--,L.,.:  7c.=. 

._.- 
_...-V 

• 1-1 
.264.  C: 

(rj.7  -.676/ 

Updated 10/05/09 of 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 	 386 



21[2iba  • MOISTURE DETERMINATION 

COMPANY NAME: 	 C.- e Lt 	 RUN # 

PLANT LOCATION: 	 `r4 I 	TEST DATE: 

SOURCE TESTED: 
Weighed By: 	1.) IA) 	Balance Level: 	  Balance Zeroed: 	  

Weight (grams) 

Impinger #1 

	

Final Weight 	66 q  

	

Initial Weight 	3 3  

	

Weight Gain 	3 	, 

Impinger #2 

	

Final Weight 	65  

	

Initial Weight 	6 3 7  
Weight 	3  

Impinger #3 

	

Final Weight 	So  

	

Initial Weight 	q- 17  

	

Weight Gain 	  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 

	

Weight Gain 	 

Silica Gel Impinger 

	

Final Weight 	<a-  3  

	

Initial Weight 	  

	

Weight Gain 	■--t-  7  

Total Mass of Moisture Captured: 

 

•  

 

grams 

   

Notes: 

• 
WorldDrive011Forms/Forms/Moisture4.xls 
Revised 5/20/07 imf 
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COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

ORSAT SHEET 

TEST DATE: 	/(://0 

Gas 3 2 Average 

Total CO2  02  

CO c  
Run # Total CO2  + 02 

CO2  flO , 	10 .C.0 	10 .G 
02 

C 2- 
.....•.." 

Run # 

Run # 

Total CO2 + 02 

CO2  

02 

Totat.0O2  + 

CO2  
.... 

Total CO2  + 02 

CO2  

02 

/6), '52- )  

Run # Total CO2  + 02 

CO2  

02 

Total CO2 02 

CO2  

02 

Run # Total CO2 + 02 

CO2  

02 

Notes: 

WorldDrive01: \Forms \Forms1Orsat3.xls 
Revised 4/12/07 jmf 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CI-IS, Inc. - Laurel Refinery Run #: 1-COO2NOx 
Location: Laurel, Montana Time: 09:30-09:51 
Source: Zone D 111001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
02 - 

v/v Dry 
NOr  - ppm 

v/v Dry 

1 9:30 2.4 2.5 29.3 
2 9:31 2.4 2.8 28.8 
3 9:32 2.4 2.6 28.9 
4 9:33 2.2 2.8 29.4 
5 9:34 2.2 2.8 30.2 
6 9:35 1.8 2.8 29.2 
7 9:36 2.0 2.8 29.9 
8 9:37 1.9 2.7 30.1 
9 9:38 2.0 2.7 29.1 

10 9:39 2.1 2.7 28.8 
11 9:40 2.1 2.6 29.0 
12 9:41 1.6 2.5 29.6 
13 9:42 1.7 2.8 31.3 
14 9:43 1.7 2.5 30.3 
15 9:44 2.1 2.8 29.6 
16 9:45 1.8 3.0 30.1 
17 9:46 2.1 2.8 29.2 
18 9:47 2.3 2.7 30.3 
19 9:48 1.6 2.7 30.0 
20 9:49 1.5 2.6 29.7 
21 9:50 1.6 2.6 30.4 
22 9:51 1.6 2.6 30.0 

Averages: 
CO - ppm 02  - % NO„ - ppm 

v/v Dry v/v Dry v/v Dry 
1.96 
	

2.70 
	

29.69 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 	1-COO2NOx 
Source : 	Zone D H1001 	 Date: 	05/10/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

8:27 	 0 	0.1 	 0.1 
8:31 	44.4 	44.3 	 -0.1 
8:35 	98.0 	97.5 	 -0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
Cv 	Resp., Cs 	(< 5% of span) 

8:44 	 0 	0.2 	 0.2 
8:42 	44.4 	44.2 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:53 	 0 	0.2 	 0.2 	 0.0 
9:55 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02 Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cpir 	(< 2% of span) 

8:27 	0.0 	0.0 	 0.0 
8:31 	8.51 	8.5 	 0.0 
8:35 	20.5 	20.6 	 0.5 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
8:44 	0.0 	0.1 	 0.5 
8:42 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SA) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:53 	0.0 	0.1 	 0.5 	 0.0 
9:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 28 	 25 seconds 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 1-0002NOx 
Source: 	Zone D 111001 	 Date: 	05/10/10  • Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cy 	Resp., CDir 	(< 2% of span) 

8:27 	0.0 	0.2 	 0.2 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 (5/3/10 FCC logger) 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB, 
Cv 	Resp., Cs 	(< 5% of span) 

8:49 	0.0 	0.2 	 0.2 
8:47 	51.5 	51.3 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 
Cy 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

9:53 	0.0 	0.2 	 0.2 	 0.0 
9:57 	51.5 	51.2 	 -0.3 	 -0.1 

Instrument Response Times: 

0 
	

NO„ 

	

Zero 	High 

	

34 	 36 seconds 

 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.42 "Hg 	 Averages: 
Static Pressure 	 -0.15 "H20 	 CO 	1.96 ppm v/v d 
Ps 	 26.409 "Hg 

	

02 	2.70 % v/v d 
Gas Flow 	 46,889.0 adcfm 	 NOx 	29.69 ppm v/v d 
Avg. Stack Temp, Ts 	 352 °F.  

812 °A (°R) 	 Calibration Corrected Values: 

	

CO 	1.8 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.6 % v/v d 
NO Molecular Wt. 	 46 	 NO„ 	29.7 ppm v/v d 

 

cu.ft/lb-mole 
Act Conditions 671.267 ft"3/Ibmole 

Corrected to 3% 02 

CO 	1.8 ppm v/v d 

• 
Mass Flow: 

	

CO 	0.2 PPH 

	

NO, 	5.7 PPH 
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• 

Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CLIS, Inc. - Laurel Refinery Run #: 2-COO2NOx 
Location: Laurel, Montana Time: 10:00-10:21 
Source: Zone D H1001 Date: 05/10/10 

# Time 
CO - ppm 

v/v Dry 
02 - % 

v/v Dry 
NON, - ppm 

v/v Dry 

1 10:00 1.5 2.7 30.2 
2 10:01 1.6 2.6 29.9 
3 10:02 2.1 2.6 30.7 
4 10:03 2.2 2.7 30.5 
5 10:04 1.9 2.6 31.0 
6 10:05 2.2 2.5 30.6 
7 10:06 1.5 2.6 30.8 
8 10:07 2.1 2.9 31.9 
9 10:08 1.9 2.7 31.7 

10 10:09 2.2 2.7 31.7 
11 10:10 2.2 2.6 30.0 
12 10:11 1.6 2.4 30.0 
13 10:12 1.8 2.7 29.7 
14 10:13 2.3 2.8 28.8 
15 10:14 2.2 2.7 29.5 
16 10:15 1.5 2.7 29.6 
17 10:16 1.9 2.7 31.0 
18 10:17 1.6 2.7 30.5 
19 10:18 1.9 2.9 30.4 
20 10:19 1.5 2.8 29.4 
21 10:20 2.3 2.7 30.3 
22 10:21 2.1 2.7 28.9 

Averages: 
CO - ppm 	0 2 - % 

	
NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.91 
	

2.68 
	

30.32 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-0002NCh 
Source : 	Zone D H1001 	 Date: 	05/10/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument System CE, SCE 
C, 	Resp., CDir 	 (< 2% of span) 

	

8:27 	 0 	0.2 	 0.2 

	

8:31 	44.4 	44.3 	 -0.1 

	

8:35 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 

	

, Cs 	

System Bias, SB;  

Resp., 	 (< 5% of span) 

	

9:53 	 0 	0.2 	 0.2 

	

9:55 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SEC) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

10:23 	 0 	0.2 	 0.2 	 0.0 

	

10:25 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

8:27 	0.0 	0.0 	 0.0 
8:31 	8.51 	8.5 	 0.0 
8:35 	20.5 	20.6 	 0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  

C, 	Resp., Cs 	(< 5% of span) 
9:53 	0.0 	0.1 	 0.5 
9:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
10:23 	0.0 	0.1 	 0.5 	 0.0 
10:25 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 

02 	 28 	 25 seconds 

Page 2 of 3 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-COO2NOx 
Source: 	Zone D H1001 

	
Date: 	05/10/10 • Instrument Calibration Checks - continued  

NO, Instrument  

NO Calibration Error Tests 
Calibration Span, CS: 	100.7 ppm v/v Dry 

	

Time Tank Value 	Instrument 	System CE, SCE 
Cy 	Resp., CDir 	(< 2% of span) 

	

8:27 
	

0.0 	0.2 	 0.2 

	

8:33 
	

51.5 	51.4 	 -0.1 

	

8:38 
	

100.7 	100.4 	 -0.3 

	

8:45 
	

53.3 	49.4 (5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 
	

System Bias, SBi  
Cy 	Resp., Cs 	(< 5% of span) 

	

9:53 
	

0.0 	0.2 
	

0.2 

	

9:57 
	

51.5 	51.2 	 -0.3 
Post System Bias Check 

	

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf- SBi) 
Cy 	Resp., Cs 	(< 5% of span) 

	
(< 3% of span) 

	

10:23 
	

0.0 	0.2 
	

0.2 
	

0.0 

	

10:27 
	

51.5 	51.2 	 -0.3 
	

0.0 

Instrument Response Times: 	 Zero 
	

High 
NO„ 	 34 

	
36 seconds 

Data From Concurrent Traverse: 

Bar Pressure, Pb 	 26.42 "Hg 
Static Pressure 	 -0.15 "H2O 
Ps 	 26.409 "Hg 
Gas Flow 	 46,889.0 adcfm 

Avg. Stack Temp, Ts 	 352 °F 

812 °A (°R) 

CO Molecular Wt. 	 28 

NO Molecular Wt. 	 46 

Calculations: 

Averages: 

	

CO 
	

1.91 ppm v/v d 

	

02 	2.68 % v/v d 

	

NOx 
	

30.32 ppm v/v d 

Calibration Corrected Values: 

	

CO 	1.7 ppm v/v d 

	

OZ 	2.6 % v/v d 

NO 	30.4 ppm v/v d 

cu.ft/lb-mole 

Act Conditions 

Mass Flow: 
CO 

NO 
0.2 PPH 

5.9 PPH 

671.267 ft^3/1bmole 
Corrected to 3% 02  

CO 	1.7 ppm v/v d 

Page 3 of 3 
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• Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 3-COO2NOx 
Location: Laurel, Montana Time: 10:30-10:51 
Source: Zone D 111001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
02  - % 
v/v Dry 

NO„ - ppm 
v/v Dry 

1 10:30 1.9 2.7 29.3 
2 10:31 1.5 2.8 29.6 
3 10:32 1.6 2.7 30.2 
4 10:33 1.9 2.6 29.1 
5 10:34 1.9 2.6 29.2 
6 10:35 2.1 2.5 29.9 
7 10:36 1.7 2.3 28.7 
8 10:37 1.6 2.5 28.1 
9 10:38 1.6 2.4 28.0 

10 10:39 1.9 2.6 30.4 
11 10:40 2.3 3.0 28.9 
12 10:41 1.8 2.7 29.8 
13 10:42 2.3 2.9 30.0 
14 10:43 2.2 3.5 30.0 
15 10:44 1.9 4.0 29.5 
16 10:45 2.2 3.8 30.4 
17 10:46 1.8 3.6 29.6 
18 10:47 2.1 3.2 30.2 
19 10:48 1.9 3.0 29.6 
20 10:49 1.7 2.8 30.4 
21 10:50 2.0 2.7 29.2 
22 10:51 2.3 2.8 30.3 

Averages: 
CO - ppm 	02 - 

	
NO, - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.92 
	

2.90 
	

29.56 

Page 1 of 3 
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• 
Client: 	CEIS, Inc. - Laurel Refinery 	 Test #: 3-COO2NOx 
Source : 	Zone D 111001 	 Date: 	05/10/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:27 	 0 	0.2 	 0.2 

	

8:31 	44.4 	44.3 	 -0.1 

	

8:35 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  
C,, 	Resp., Cs 	(< 5% of span) 

	

10:23 	 0 	0.2 	 0.2 

	

10:25 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

10:53 	 0 	0.3 	 0.3 	 0.1 

	

10:55 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	(< 2% of span) 

8:27 	0.0 	0.0 	 0.0 
8:31 	8.51 	8.5 	 0.0 
8:35 	20.5 	20.6 	 0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBi  
C, 	Resp., Cs 	(< 5% of span) 

10:23 	0.0 	0.1 	 0.5 
10:25 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SI3i) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

10:53 	0.0 	0.1 	 0.5 	 0.0 
10:55 	8.51 	 8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 28 	 25 seconds 
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10:23 
10:27 

Post System Bias Check 

Time 

8:27 
8:33 
8:38 
8:45 

Initial System Bias Check 

Time 

10:57 
10:53 

	

Time Tank Value 	Instrument 	System CE, SCE 

	

Resp., Cpir 	(< 2% of span) 

	

0.0 	0.2 	 0.2 

	

51.5 	51.4 	 -0.1 

	

100.7 	100.4 	 -0.3 

	

53.3 	49.4 	(5/3/10 FCC logger) 

	

Tank Value 	Instrument 

C, 	Resp., Cs  

	

0.0 	0.2 

	

51.5 	51.3 

	

Tank Value 	Instrument 
C,, 	Resp., Cs  

	

0.0 	0.2 

	

51.5 	51.2 

C„ 

System Bias, SBf  

(< 5% of span) 

0.2 
-0.2 

System Bias, SBi  

(< 5% of span) 

0.2 
-0.3 

Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D 111001 
Instrument Calibration Checks - continued 
NO, Instrument  

NO„ Calibration Error Tests 

Test #: 3-COO2NOx 
Date: 	05/10/10 

Calibration Span, CS: 	100.7 ppm v/v Dry 

Drift, D (SBf - SBi) 

(< 3% of span) 

0.0 
0.1 

Instrument Response Times: 
NO„ 

Data From Concurrent Traverse: 

Bar Pressure, Pb 	 26.42 	"Hg 
Static Pressure 	 -0.15 	"H20 
Ps 	 26.409 	"Hg 
Gas Flow 	 46,806.5 	adcfm 
Avg. Stack Temp, Ts 	 347 

807 °A (°R) 

CO Molecular Wt. 	 28 
NO Molecular Wt. 	 46 

	

Zero 
	

High 

	

34 	 36 seconds 

Calculations: 

Calibration Corrected Values: 

	

CO 	1.7 ppm v/v d 

	

02 	2.8 % v/v d 
NO 	29.6 ppm v/v d 

Averages: 

	

CO 
	

1.92 ppm v/v d 

	

02 
	2.90 % v/v d 

	

NOx 
	

29.56 ppm v/v d 

cu.ft/lb-mole 
Act Conditions 

Mass Flow: 
CO 

NO,, 
0.2 PPH 
5.7 PPH 

667.133 11^3/Ibmole 
Corrected to 3% 02 

CO 	1.7 ppm v/v d 
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• Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 4-0002NOx 
Location: Laurel, Montana Time: 11:00-11:21 
Source: Zone D 111001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NOx  - ppm 
v/v Dry 

1 11:00 2.2 3.0 28.9 
2 11:01 2.2 2.8 29.4 
3 11:02 1.8 2.9 29.2 
4 11:03 1.8 2.7 29.5 
5 11:04 2.0 2.5 29.3 
6 11:05 2.0 2.6 29.3 
7 11:06 2.2 2.6 28.9 
8 11:07 1.9 2.5 28.9 
9 11:08 1.8 2.5 29.0 

10 11:09 2.0 2.5 29.7 
11 11:10 2.0 2.4 29.8 
12 11:11 2.3 2.7 29.4 
13 11:12 2.1 2.6 29.3 
14 11:13 1.8 2.6 30.4 
15 11:14 1.9 2.6 29.1 
16 11:15 1.7 2.6 30.3 
17 11:16 1.6 2.6 30.5 
18 11:17 1.8 2.7 28.8 
19 11:18 1.6 2.5 29.0 
20 11:19 2.1 2.6 30.6 
21 11:20 2.3 2.7 29.5 
22 11:21 1.8 2.6 30.3 

Averages: 
CO - ppm 	02 - 

	NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.95 
	

2.63 
	

29.50 

CHS. Inc Teat Rprinr1-  Mav 1-6 8, 10-17 2010 



Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 
0.2 

-0.1 
-0.4 

System Bias, SB;  

(< 5% of span) 
0.3 

-0.2 

System Bias, SBf  

(< 5% of span) 

0.3 
-0.2 

Drift, D (SBf - S.13;) 

(< 3% of span) 
0.0 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-COO2NOx 
Source : 	Zone D 111001 	 Date: 	05/10/10 • Instrument Calibration Checks 
CO Instrument 
CO Calibration Error Tests 

Time Tank Value 	Instrument 
C, 	Resp., CDir 

8:27 	 0 	0.2 
8:31 	44.4 	44.3 
8:35 	98.0 	97.6 

Initial System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs 
10:53 	 0 	0.3 
10:55 	44.4 	44.2 

Post System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs 
11:23 	 0 	0.3 
11:25 	44.4 	44.2 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	 (< 2% of span) 

8:27 	0.0 	0.0 	 0.0 
8:31 	8.51 	8.5 	 0.0 
8:35 	20.5 	20.6 	 0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, S13;  
C, 	Resp., Cs 	(< 5% of span) 

10:53 	0.0 	0.1 	 0.5 
10:55 	8.51 	8.5 	 0.0 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:23 	0.0 	0.0 	 0.0 	 -0.5 
11:25 	8.51 	8.4 	 -0.5 	 -0.5 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 28 	 25 seconds 

CHC Mr Tpct Rannrt Maxi l_A a in_v) .7n1n 



Instrument Response Times: 
NO„ 

10:53 
10:57 

Post System Bias Check 

Time 

Data From Concurrent Traverse: 

8:27 
8:33 
8:38 
8:45 

Initial System Bias Check 

Time 

Instrument Calibration Checks - continued  
NO Instrument  

NO„ Calibration Error Tests 
Time 

11:23 
11:27 

Tank Value 

Cv  
0.0 

51.5 

Tank Value 

Cv  
0.0 

51.5 

Tank Value 
Cv  

0.0 
51.5 

100.7 
53.3 

Instrument 

Resp., Cs 
0.2 

51.3 

Instrument 

Resp., Cs  
0.2 

51.3 

Zero 
34 

	

Instrument 	System CE, SCE 

	

Resp., Cnir 	(< 2% of span) 

	

0.2 	 0.2 

	

51.4 	 -0.1 

	

100.4 	 -0.3 
49.4 (5/3/10 FCC logger) 

Calibration Span, CS: 	100.7 ppm v/v Dry 

System Bias, SB, 

(< 5% of span) 
0.2 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.2 

High 
36 seconds 

Calculations: 

Drift, D (SBf - SB1) 

(< 3% of span) 
0.0 
0.0 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-COO2NOx 
Source: 	Zone D 111001 	 Date: 	05/10/10 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO,, Molecular Wt. 

cu.ft/lb-mole 

Act Conditions 

Mass Flow: 
CO 

NO,, 

26.42 "Hg 

-0.15 "H20 

26.409 "Hg 

46,748.3 adcfm 

347 °F 

807 °A ("R) 

28 

46 

667.133 ft^3/1bmole 

0.2 PPH 
5.7 PPH 

Averages: 

	

CO 
	

1.95 ppm v/v d 

	

02 	2.63 % v/v d 

	

NOx 
	

29.50 ppm v/v d 

Calibration Corrected Values: 

	

CO 	1.7 ppm v/v d 

	

02 	2.6 % v/v d 

	

NO„ 	29.5 ppm v/v d 

Corrected to 3% 02 

	

CO 	1.7 ppm v/v d 

CHS. Inc Tpct Rpnnrt May 1-6 F4 1(1-1? 7(11(1 



Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 5-COO2NOx 
Location: Laurel, Montana Time: 11:30-11:51 
Source: Zone D H1001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NO - ppm 
v/v Dry 

1 11:30 1.6 2.6 30.4 
2 11:31 1.6 2.6 30.1 
3 11:32 2.2 2.4 30.4 
4 11:33 2.0 2.8 30.2 
5 11:34 2.1 2.6 29.6 
6 11:35 2.2 2.7 28.8 
7 11:36 1.8 2.7 29.7 
8 11:37 1.6 2.6 28.9 
9 11:38 2.0 2.6 29.4 

10 11:39 2.0 2.7 30.2 
11 11:40 1.9 2.5 30.1 
12 11:41 1.6 2.7 29.5 
13 11:42 1.9 2.5 28.6 
14 11:43 1.9 2.4 31.3 
15 11:44 2.2 3.0 30.3 
16 11:45 2.2 2.9 30.5 
17 11:46 2.1 3.0 30.2 
18 11:47 2.3 3.0 29.5 
19 11:48 2.1 2.8 29.0 
20 11:49 2.0 2.6 29.0 
21 11:50 1.7 2.6 29.4 
22 11:51 2.0 2.6 28.8 

Averages: 
CO - ppm 	0 2 % 

	
NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.95 
	

2.68 
	

29.72 

Page 1 of 3 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-0002NOx 
Source : 	Zone D H1001 	 Date: 	05/10/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CDir 	(< 2% of span) 

8:27 	 0 	0.2 	 0.2 
8:31 	44.4 	44.3 	 -0.1 
8:35 	98.0 	97.6 	 -0.4 

Initial System Bias Check 
Time Tank Value 	Instrument 	System Bias, SB;  

C„ 	Resp., Cs 	(< 5% of span) 
11:23 	 0 	0.3 	 0.3 
11:25 	44.4 	44.2 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 
C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	 0 	0.3 	 0.3 	 0.0 
11:55 	44.4 	44.1 	 -0.3 	 -0.1 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
02  Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
Cv 	Resp., CDir 	 (< 2% of span) 

8:27 	0.0 	0.0 	 0.0 
8:31 	8.51 	8.5 	 0.0 
8:35 	20.5 	20.6 	 0.5 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  
C„ 	Resp., Cs 	(< 5% of span) 

11:23 	0.0 	0.0 	 0.0 
11:25 	8.51 	8.4 	 -0.5 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB;) 
C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

11:53 	0.0 	0.0 	 0.0 	 0.0 
11:55 	8.51 	8.4 	 -0.5 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 
02 	 28 	 25 seconds 

Page 2 of 3 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-COO2NOx 
Source: 	Zone D 1I1001 	 Date: 	05/10/10  
Instrument Calibration Checks - continued  
NO,, Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO„ Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C„ 	Resp., CD T 	(< 2% of span) 

	

8:27 	0,0 	0.2 	 0.2 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 (5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB;  
Cv 	Resp., Cs 	(< 5% of span) 

	

11:23 	0.0 	0.2 	 0.2 

	

11:27 	51.5 	51.3 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

11:53 	0.0 	0.3 	 0.3 	 0.1 

	

11:57 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: 	 Zero 	High 
NO„ 	 34 	 36 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.42 "Hg 	 Averages: 
Static Pressure 	 -0.15 "F120 	 CO 	1.95 ppm v/v d 
Ps 	 26.409 "Hg 	 02 	2.68 % v/v d 
Gas Flow 	 46,846.3 adcfm 	 NOx 	29.72 ppm v/v d 
Avg. Stack Temp, Ts 	 344 °F 

804 °A (°R) 	 Calibration Corrected Values: 

	

CO 	1.7 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.7 % v/v d 
NO„ Molecular Wt. 	 46 	 NO„ 	29.7 ppm v/v d 

cu.ft/lb-mole 

Act Conditions 

Mass Flow: 

	

CO 	0.2 PPH 

	

NO„, 	5.8 PPH 

664.653 ft^3/1bmole 
Corrected to 3% 02 

CO 	1.7 ppm v/v d 

Page 3 of 3 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 6-COO2NOx 
Location: Laurel, Montana Time: 12:00-12:21 
Source: Zone D H1001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
0 2 - % 
v/v Dry 

NOx  - ppm 
v/v Dry 

1 12:00 2.3 2.7 29.3 
2 12:01 2.4 2.8 29.4 
3 12:02 2.1 2.6 28.5 
4 12:03 1.6 2.5 29.5 
5 12:04 2.2 2.5 28.5 
6 12:05 2.2 2.6 28.3 
7 12:06 2.1 2.6 28.7 
8 12:07 2.0 2.5 29.6 
9 12:08 2.0 2.6 29.6 

10 12:09 2.2 2.8 30.2 
11 12:10 2.1 2.6 29.9 
12 12:11 1.8 2.6 29.7 
13 12:12 2.0 2.6 29.2 
14 12:13 2.1 2.5 30.1 
15 12:14 2.1 2.5 28.5 
16 12:15 1.8 2.6 28.9 
17 12:16 1.9 2.3 31.2 
18 12:17 1.9 2.9 29.7 
19 12:18 2.1 3.4 28.7 
20 12:19 1.7 3.0 29.0 
21 12:20 1.6 2.9 28.8 
22 12:21 1.6 2.7 30.1 

Averages: 
CO - ppm 02 - % NOx  - ppm 

v/v Dry v/v Dry v/v Dry 
1.99 
	

2.67 
	

29.34 

Page 1 of 3 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

System CE, SCE 

(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, SBi  

(< 5% of span) 

0.3 
-0.3 

System Bias, SBf  

(< 5% of span) 

0.2 
-0.3 

Drift, D (SBf - SBi) 
(< 3% of span) 

-0.1 
0.0 

Client: 	CRS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 
Source : 	Zone D U1001 

	
Date: 	05/10/10 • Instrument Calibration Checks  

CO Instrument  
CO Calibration Error Tests 

	

Time 	Tank Value 	Instrument 

C, 	Resp., CDir  

	

8:27 	 0 	0.2 

	

8:31 	44.4 	44.3 

	

8:35 	98.0 	97.6 
Initial System Bias Check 

	

Time 	Tank Value 	Instrument 

Cr, 	Resp., Cs  

	

11:53 	 0 	0.3 

	

11:55 	44.4 	44.1 
Post System Bias Check 

	

Time 	Tank Value 	Instrument 

C, 	Resp., Cs  

	

12:23 	 0 	0.2 

	

12:25 	44.4 	44.1 

02  Instrument  

02  Calibration Error Tests 

	

Time 	Tank Value 	Instrument 

Cv 	Resp., CDir 

	

8:27 	0.0 	0.0 

	

8:31 	8.51 	8.5 

	

8:35 	20.5 	20.6 
Initial System Bias Check - 

	

Time 	Tank Value 	Instrument 

C„ 	Resp., Cs 

	

11:53 
	

0.0 	0.0 

	

11:55 
	

8.51 	8.4 
Post System Bias Check 

Calibration Span, CS: 	20.5 % v/v Dry 

System CE, SCE 

(< 2% of span) 

0.0 
0.0 
0.5 

System Bias, SB;  

(< 5% of span) 

0.0 
-0.5 

Time Tank Value 	Instrument 
	

System Bias, SBf 	Drift, D (SBf - SI3i) 
C, 	Resp., Cs 	(< 5% of span) 

	
(< 3% of span) 

12:23 	0.0 	0.0 
	

0.0 
	

0.0 
12:25 	8.51 	8.5 

	
0.0 
	

0.5 

Instrument Response Times: 
	

Zero 
	

High 
CO 
	

33 
	

31 seconds 
02 	 28 

	
25 seconds 

Page 2 of 3 

CHS. Inc. Test Rennrt Mav 3-6 P. 10-17 7010 



Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-COO2NOx 
Source: 	Zone D 1-11001 	 Date: 	05/10/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Coir 	(< 2% of span) 

	

8:27 	0.0 	0.2 	 0.2 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 (5/3/10 FCC logger) 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

C), 	Resp., Cs 	(< 5% of span) 

	

11:53 	0.0 	0.3 	 0.3 

	

11:57 	51.5 	51.3 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SB1) 

C., 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

12:23 	0.0 	0.3 	 0.3 	 0.0 

	

12:27 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: Zero High 
N0 	 34  36 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.42 "Hg 	 Averages: 
Static Pressure 	 -0.15 "H20 	 CO 	1.99 ppm v/v d 

Ps 	 26.409 "Hg 	 02 	2.67 °A v/v d 

Gas Flow 	 47,084.6 adcfm 	 NOx 	29.34 ppm v/v d 

Avg. Stack Temp, Ts 	 349 °F 

809 °A (°R) 	 Calibration Corrected Values: 

	

CO 	1.8 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.7 % v/v d 

NO Molecular Wt. 	 46 	 NO), 	29.3 ppm v/v d 

cu. ft/lb-mole 
	

Corrected to 3% 02  
Act Conditions 
	

668.787 ft^3/Ibmole 
	

CO 	1.8 ppm v/v d 

Mass Flow: 
CO 	0.2 PPH 

NO 	5.7 PPH 

Page 3 of 3 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 7-COO2NOx 
Location: Laurel, Montana Time: 12:30-12:51 
Source: Zone D H1001 Date: 05/10/10 

# Time 
CO - ppm 

v/v Dry 
02 - °A) 
v/v Dry 

NO„ - ppm 
v/v Dry 

1 12:30 2.3 2.7 30.4 
2 12:31 1.5 2.8 30.8 
3 12:32 1.8 2.7 30.6 
4 12:33 2.1 2.7 29.4 
5 12:34 2.2 2.6 29.8 
6 12:35 1.7 2.6 30.1 
7 12:36 1.7 2.6 29.0 
8 12:37 2.2 2.8 30.8 
9 12:38 2.3 2.6 30.2 

10 12:39 2.0 2.5 29.5 
11 12:40 2.4 2.7 29.2 
12 12:41 1.7 2.5 29.6 
13 12:42 2.1 2.7 29.3 
14 12:43 1.6 2.7 29.3 
15 12:44 2.3 2.6 30.7 
16 12:45 2.0 2.5 29.5 
17 12:46 1.8 2.5 29.1 
18 12:47 1.6 2.7 30.1 
19 12:48 1.5 2.5 30.4 
20 12:49 2.0 2.4 30.6 
21 12:50 1.9 2.6 30.3 
22 12:51 1.7 2.6 29.8 

Averages: 
CO - ppm 02 - % NO, - ppm 

v/v Dry v/v Dry v/v Dry 
1.93 
	

2.62 
	

29.93 

Page 1 of 3 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

Instrument 
Resp., CDir  

0.2 
44.3 
97.6 

Instrument 

Resp., Cs 
0.2 

44.1 

Instrument 

Resp., Cs 
0.2 

44.1 

System CE, SCE 
(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, SBi  

(< 5% of span) 
0.2 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 

Drift, D (SBf - SBi) 

(< 3% of span) 
0.0 
0.0 

Client: 	CUES, Inc. - Laurel Refinery 	 Test #: 7-0002NOx 
Source : 	Zone D 111001 

	
Date: 	05/10/10 • Instrument Calibration Checks  

CO Instrument  
CO Calibration Error Tests 

Time Tank Value 

Cv  

	

8:27 	 0 

	

8:31 	44.4 

	

8:35 	98.0 
Initial System Bias Check 

Time Tank Value 

C, 

	

12:23 	 0 

	

12:25 	44.4 
Post System Bias Check 

Time Tank Value 

cv  

	

12:53 
	

0 

	

12:55 
	

44.4 

02  Instrument  

02  Calibration Error Tests 

Time Tank Value 	Instrument 
C, 	Resp., Cnir 

8:27 	0.0 	0.0 
8:31 	8.51 	8.5 
8:35 	20.5 	20.6 

Initial System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs 
12:23 	0.0 	0.0 
12:25 	8.51 	8.5 

Post System Bias Check 

Time Tank Value 	Instrument 

C„ 	Resp., Cs  
12:53 	0.0 	0.0 
12:55 	8.51 	8.5 

Instrument Response Times: 	 Zero 
CO 	 33 
02 	 28 

Calibration Span, CS: 	20.5 % v/v Dry 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 
0.5 

System Bias, SBi  

(< 5% of span) 
0.0 
0.0 

High 
31 seconds 
25 seconds 

	

System Bias, SBf 	Drift, D (SBf - SBi) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.0 
	

0.0 

	

0.0 
	

0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-COO2NOx 
Source: 	Zone D I-11001 	 Date: 	05/10/10 
Instrument Calibration Checks - continued  
NO,, Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO Calibration Error Tests 

Time Tank Value 	Instrument 	System CE, SCE 
C,, 	Resp., CDir 	(< 2% of span) 

8:27 	0.0 	0.2 	 0.2 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 (5/3/10 FCC logger) 

Initial System Bias Check 

Time Tank Value 	Instrument 	System Bias, SB;  

Cv 	Resp., Cs 	(< 5% of span) 
12:23 	0.0 	0.3 	 0.3 
12:27 	51.5 	51.3 	 -0.2 

Post System Bias Check 

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

12:53 	0.0 	0.3 	 0.3 	 0.0 
12:57 	51.5 	51.2 	 -0.3 	 -0.1 

Instrument Response Times: 	 Zero 	High 
NO,, 	 34 	 36 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.42 "Hg 	 Averages: 
Static Pressure 	 -0.15 "H20 	 CO 	1.93 ppm v/v d 
Ps 	 26.409 "Hg 	 02 	2.62 % v/v d 
Gas Flow 	 46,741.7 adcfm 	 NOx 	29.93 ppm v/v d 
Avg. Stack Temp, Ts 	 349 °F 

809 °A (°R) 	 Calibration Corrected Values: 

	

CO 	1.7 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	2.6 % v/v d 
NO,, Molecular Wt. 	 46 	 NO„ 	29.9 ppm v/v d 

cu. ft/lb-mole 
Act Conditions 668.787 fiA3/Ibmole 

Corrected to 3% 02  
CO 	1.7 ppm v/v d 

Mass Flow: 

	

CO 	0.2 PPH 

	

NO,, 	5.8 PPH 

Page 3 of 3 

CHS Inc Tact Rennrt IVIAv 1-A R. in_i) 



Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 8-COO2NOx 
Location: Laurel, Montana Time: 13:00-13:21 
Source: Zone D 111001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 
02 - % 
v/v Dry 

NOS  - ppm 

v/v Dry 

1 13:00 2.2 2.4 29.1 
2 13:01 1.7 2.4 28.8 
3 13:02 1.9 2.7 29.5 
4 13:03 2.2 2.5 28.9 
5 13:04 1.9 2.6 30.0 
6 13:05 2.3 2.5 28.5 
7 13:06 2.3 2.4 30.3 
8 13:07 2.1 2.5 30.2 
9 13:08 2.4 2.5 29.9 

10 13:09 2.0 2.6 28.9 
11 13:10 1.8 2.5 30.3 
12 13:11 2.3 2.6 29.8 
13 13:12 1.8 2.5 28.6 
14 13:13 1.9 2.6 30.6 
15 13:14 1.5 2.5 29.3 
16 13:15 1.5 2.7 29.5 
17 13:16 2.3 2.5 29.4 
18 13:17 2.2 2.7 28.5 
19 13:18 2.3 2.5 29.2 
20 13:19 1.6 2.6 29.4 
21 13:20 1.7 2.4 29.8 
22 13:21 2.3 2.6 29.0 

Averages: 

CO - ppm 	0 2 - % 
	

NON  - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

2.01 
	

2.54 
	

29.43 
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Calibration Span, CS: 	98.0 ppm v/v Dry 

Instrument 
Resp., CDir  

0.2 
44.3 
97.6 

Instrument 

Resp., Cs 
0.2 

44.1 

Instrument 

Resp., Cs  
0.2 

44.2 

System CE, SCE 
(< 2% of span) 

0.2 
-0.1 
-0.4 

System Bias, SB;  

(< 5% of span) 
0.2 

-0.3 

System Bias, SBf  

(< 5% of span) 

0.2 
-0.2 

Drift, D (SBf - SB;) 

(< 3% of span) 

0.0 
0.1 

Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-COO2NOx 
Source : 	Zone D H1001 

	
Date: 	05/10/10 

Instrument Calibration Checks  
CO Instrument  
CO Calibration Error Tests 

Time Tank Value 
C, 

	

8:27 	 0 

	

8:31 	44.4 

	

8:35 	98.0 
Initial System Bias Check 

Time Tank Value 

C, 

	

12:53 	 0 

	

12:55 	44.4 
Post System Bias Check 

Time Tank Value 

C, 

	

13:23 
	

0 

	

13:25 
	

44.4 

02  Instrument  

02  Calibration Error Tests 

Time Tank Value 	Instrument 
C, 	Resp., CDir 

8:27 	0.0 	0.0 
8:31 	8.51 	8.5 
8:35 	20.5 	20.6 

Initial System Bias Check 

Time Tank Value 	Instrument 

C, 	Resp., Cs 
12:53 	0.0 	0.0 
12:55 	8.51 	8.5 

Post System Bias Check 

Time Tank Value 	Instrument 

Cv 	Resp., Cs  
13:23 	0.0 	0.0 
13:25 	8.51 	8.5 

Instrument Response Times: 	 Zero 
CO 	 33 
02 	 28  

Calibration Span, CS: 	20.5 % v/v Dry 

System CE, SCE 
(< 2% of span) 

0.0 
0.0 
0.5 

System Bias, SB;  

(< 5% of span) 
0.0 
0.0 

High 
31 seconds 
25 seconds 

	

System Bias, SBf 	Drift, D (SBf - SR) 

	

(< 5% of span) 
	

(< 3% of span) 

	

0.0 
	

0.0 

	

0.0 
	

0.0 
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Client: 	CHS, Inc. - Laurel Refinery 
	

Test #: 8-COO2NOx 
Source: 	Zone D 111001 

	
Date: 	05/10/10 

Instrument Calibration Checks - continued  
NO,, Instrument 
	

Calibration Span, CS: 

NO„ Calibration Error Tests 

	

Time Tank Value 	Instrument 
	

System CE, SCE 
C, 	Resp., C Dir 

	 (< 2% of span) 

	

0.0 	0.2 
	

0.2 

	

51.5 	51.4 	 -0.1 

	

100.7 	100.4 	 -ID.3 

	

53.3 
	

49.4 	(5/3/10 FCC logger) 

	

Tank Value 	Instrument 	System Bias, SBi  

C. 	Resp., Cs 	(< 5% of span) 

	

0.0 	0.3 	 0.3 

	

51.5 	51.2 	 -0.3 

	

Tank Value 	Instrument 	System Bias, SBf  

C, 	Resp., Cs 	(< 5% of span) 
13:23 	0.0 	0.2 	 0.2 
13:27 	51.5 	51.2 	 -0.3 

01 	
Zero 

	

34 	
High 

36 seconds 

• 
8:27 
8:33 
8:38 
8:45 

Initial System Bias Check 
Time 

12:53 
12:57 

Post System Bias Check 
Time 

Instrument Response Times: 
NO„ 

Data From Concurrent Traverse: 

100.7 ppm v/v Dry 

Calculations: 

Drift, D (SBf- SBi) 

(< 3% of span) 
-0.1 
0.0 

2.01 ppm v/v d 

2.54 % v/v d 
29.43 ppm v/v d 

Bar Pressure, Pb 
Static Pressure 

Ps 
Gas Flow 

Avg. Stack Temp, Ts 

CO Molecular Wt. 

NO„ Molecular Wt. 

cu. ft/lb-mole 
Act Conditions 

Mass Flow: 
CO 

NO„ 

26.42 "Hg 
-0.15 "H20 

26.409 "Hg 
46,968.7 adcfm 

346 °F 

806 °A (°R) 

28 

46 

666.306 ft^3/1bmole 

0.2 PPH 

5.7 PPH 

Averages: 
CO 

02  
NOx 

Calibration Corrected Values: 

	

CO 	1.8 ppm v/v d 

	

02 	2.5 % v/v d 

	

NO, 	29.5 ppm v/v d 

Corrected to 3% 02 

	

CO 	1.8 ppm v/v d 
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Relative Accuracy Reference Data 
EPA Methods #3A, 7E & 10 

Client: CHS, Inc. - Laurel Refinery Run #: 9-COO2NOx 
Location: Laurel, Montana Time: 13:30-13:51 
Source: Zone D H1001 Date: 05/10/10 

# Time 

CO - ppm 

v/v Dry 

02 - 

v/v Dry 
NO - ppm 

v/v Dry 

1 13:30 2.1 2.6 30.5 
2 13:31 1.8 2.5 29.2 
3 13:32 1.5 2.6 29.9 
4 13:33 2.0 2.4 30.0 
5 13:34 1.8 2.5 30.1 
6 13:35 1.6 2.5 29.6 
7 13:36 1.8 2.4 29.0 
8 13:37 2.3 2.7 29.1 
9 13:38 2.1 2.6 31.5 

10 13:39 1.8 2.5 28.9 
11 13:40 1.6 2.5 30.5 
12 13:41 2.1 2.4 29.3 
13 13:42 2.4 2.7 29.8 
14 13:43 1.6 2.6 28.5 
15 13:44 2.0 2.5 29.8 
16 13:45 1.7 2.5 30.4 
17 13:46 2.4 2.7 29.7 
18 13:47 2.1 2.6 28.9 
19 13:48 2.0 2.6 29.3 
20 13:49 1.7 2.5 29.5 
21 13:50 2.3 2.6 29.9 
22 13:51 2.0 2.5 28.8 

Averages: 

CO - ppm 
	

02-% 
	

NO - ppm 

	

v/v Dry 	v/v Dry 	v/v Dry 

	

1.94 
	

2.55 
	

29.65 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source : 	Zone D I11001 	 Date: 	05/10/10 
Instrument Calibration Checks  
CO Instrument 	 Calibration Span, CS: 	98.0 ppm v/v Dry 
CO Calibration Error Tests 

	

Time Tank Value 	Instrument System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:27 	 0 	0.2 	 0.2 

	

8:31 	44.4 	44.3 	 -0.1 

	

8:35 	98.0 	97.6 	 -0.4 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBi  

Cv 	Resp., Cs 	(< 5% of span) 

	

13:23 	 0 	0.2 	 0.2 

	

13:25 	44.4 	44.2 	 -0.2 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:53 	 0 	0.2 	 0.2 	 0.0 

	

13:55 	44.4 	44.2 	 -0.2 	 0.0 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 

02  Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., CDir 	(< 2% of span) 

	

8:27 	0.0 	0.0 	 0.0 

	

8:31 	8.51 	8.5 	 0.0 

	

8:35 	20.5 	20.6 	 0.5 
Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

Cv 	Resp., Cs 	(< 5% of span) 

	

13:23 	0.0 	0.0 	 0.0 

	

13:25 	8.51 	8.5 	 0.0 
Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SR) 

C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

13:53 	0.0 	0.0 	 0.0 	 0.0 

	

13:55 	8.51 	8.5 	 0.0 	 0.0 

Instrument Response Times: 	 Zero 	High 
CO 	 33 	 31 seconds 

02 	 28 	 25 seconds 
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• 
Client: 	CRS, Inc. - Laurel Refinery 	 Test #: 9-COO2NOx 
Source: 	Zone D 111001 	 Date: 	05/10/10 
Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 
NO Calibration Error Tests 

	

Time Tank Value 	Instrument 	System CE, SCE 
C, 	Resp., Cllr 	 (< 2% of span) 

8:27 	0.0 	0.2 	 0.2 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 (5/3/10 FCC logger) 

Initial System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SB, 

Cv 	Resp., Cs 	(< 5% of span) 
13:23 	0.0 	0.2 	 0.2 
13:27 	51.5 	51.2 	 -0.3 

Post System Bias Check 

	

Time Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf- SBi) 
Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

13:53 	0.0 	0.2 	 0.2 	 0.0 
13:57 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 
NO„ 	

Zero High 
34  36 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.42 "Hg 	 Averages: 
Static Pressure 	 -0.15 "H20 	 CO 	1.94 ppm v/v d 
Ps 	 26.409 "Hg 	 02 	2.55 % v/v d 
Gas Flow 	 46,517.5 adcfm 	 NOx 	29.65 ppm v/v d 
Avg. Stack Temp, Ts 	 345 °F 

805 °A (°R) 	 Calibration Corrected Values: 

	

CO 	1.8 ppm v/v d 
CO Molecular Wt. 	 28 	 02 	 2.6 % v/v d 
NO Molecular Wt. 	 46 	 NO 	29.7 ppm v/v d 

cu. ft/lb-mole 
	

Corrected to 3% 02 
Act Conditions 
	

665.480 ft^3/1bmole 
	

CO 	1.8 ppm v/v d 

Mass Flow: 
CO 	0.2 PPH 

NO„ 	5.7 PPH 
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05/10/10 
CO - ppm 

Time 	v/v Dry 
02  - % 
v/v Dry 

NO - ppm 
v/v Dry Comments 

8:20 0.1 0.0 0.2 Initial Calibrations/Tank IDS 
8:21 0.1 0.0 0.2 02  Tanks 
8:22 0.1 0.0 0.2 ET0003451 @ 8.51%; Exp. 09/28/12 
8:23 0.1 0.0 0.2 ET0003519 @ 20.5%; Exp. 06/19/12 

8:24 0.1 0.0 0.2 02  Instrument: Servomex 1400 

8:25 0.1 0.0 0.2 NO, Tanks 
8:26 0.1 0.0 0.2 LL82176 @ 51.5 ppm; Exp. 10-19-11 
8:27 0.1 0.0 0.2 LL31587 @ 100.7 ppm; Exp. 08-11-10 
8:28 0.1 0.0 0.2 LL82188 @ 53.3 ppm; Exp. 10-29-11 
8:29 0.1 0.0 0.2 NO, Instrument: CM 400 
8:30 32.5 5.1 0.2 CO Tanks 
8:31 44.3 8.5 0.2 ET0003451 @ 44.4 ppm; Exp. 09-28-12 
8:32 5.2 2.1 31.1 ET0003462 @ 98.0 ppm; Exp. 09-28-12 
8:33 0.1 0.0 51.4 CO Instrument: CAI 200 
8:34 62.8 16.2 6.8 
8:35 97.5 20.6 0.2 
8:36 7.4 3.1 0.2 
8:37 0.1 0.0 70.2 
8:38 0.1 0.0 100.4 
8:39 0.1 0.0 11.4 
8:40 0.1 0.0 0.2 

8:41 30.6 5.5 0.2 C0/02  Response Time 
8:42 44.2 8.5 0.2 
8:43 4.8 1.6 0.2 C0/02  Response Time 
8:44 0.2 0.1 0.2 
8:45 0.2 0.1 0.2 

8:46 0.2 0.1 33.6 NO, Response Time 
8:47 0.2 0.1 51.3 

8:48 0.2 0.1 7.3 NO Response Time 
8:49 0.2 0.0 0.2 
8:50 0.2 0.0 0.2 
8:51 0.2 0.0 0.2 
8:52 0.2 0.0 0.2 
8:53 0.2 0.0 0.2 
8:54 0.2 0.0 0.2 
8:55 0.2 0.0 0.2 
8:56 0.2 0.0 0.2 
8:57 0.2 0.0 0.2 
8:58 0.2 0.0 0.2 
8:59 0.2 0.0 0.2 
9:00 0.2 0.0 0.2 

CRS, Inc. - Laurel Refinery 
Zone D I11001 

C0/02/NO, Computer Logger Data 
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CHS, Inc. - Laurel Refinery 
Zone D I-11001 
C0/02/NO, Computer Logger Data 
05/10/10 

CO - ppm 
Time 	v/v Dry 

02  - % 
v/v Dry 

NO, - ppm 
v/v Dry Comments 

9:01 0.2 0.0 0.2 
9:02 0.2 0.0 0.2 
9:03 0.2 0.0 0.2 
9:04 0.2 0.0 0.2 
9:05 0.2 0.0 0.2 
9:06 0.2 0.0 0.2 
9:07 0.2 0.0 0.2 
9:08 0.2 0.0 0.2 
9:09 0.2 0.0 0.2 
9:10 0.2 0.0 0.2 
9:11 1.0 1.1 12.5 
9:12 1.5 2.8 30.9 
9:13 1.8 2.8 30.7 
9:14 1.9 2.8 29.8 
9:15 2.0 2.6 30.1 
9:16 1.9 2.6 30.3 
9:17 1.7 2.5 29.2 
9:18 2.4 2.5 29.2 
9:19 2.4 2.4 30.5 
9:20 1.9 2.7 29.2 
9:21 2.3 2.5 29.0 
9:22 2.4 2.9 29.2 
9:23 1.7 2.9 30.3 
9:24 1.6 2.8 29.6 
9:25 2.0 2.7 30.5 
9:26 2.1 2.7 30.3 
9:27 2.0 2.6 30.4 
9:28 1.7 2.7 29.8 
9:29 2.1 2.6 30.3 
9:30 2.4 2.5 29.3 Start Run 1 
9:31 2.4 2.8 28.8 
9:32 2.4 2.6 28.9 
9:33 2.2 2.8 29.4 
9:34 2.2 2.8 30.2 
9:35 1.8 2.8 29.2 
9:36 2.0 2.8 29.9 
9:37 1.9 2.7 30.1 
9:38 2.0 2.7 29.1 
9:39 2.1 2.7 28.8 
9:40 2.1 2.6 29.0 
9:41 1.6 2.5 29.6 
9:42 1.7 2.8 31.3 

CHS Inc Tact Rpnnrt May 3-6 IL 10-12 2(1111 



C 

CHS, Inc. - Laurel Refinery 

Zone D 111001 

C0/02/NO, Computer Logger Data 

05/10/10 

CO - ppm 

Time 	v/v Dry 

02 -% 

v/v Dry 

NO, - ppm 

v/v Dry Comments 

9:43 1.7 2.5 30.3 

9:44 2.1 2.8 29.6 
9:45 1.8 3.0 30.1 

9:46 2.1 2.8 29.2 
9:47 2.3 2.7 30.3 
9:48 1.6 2.7 30.0 

9:49 1.5 2.6 29.7 
9:50 1.6 2.6 30.4 

9:51 1.6 2.6 30.0 End Run 1 
9:52 0.7 0.5 3.9 
9:53 0.2 0.1 0.2 
9:54 32.5 6.6 0.2 
9:55 44.2 8.5 0.2 
9:56 6.8 3.1 34.2 

9:57 0.2 0.1 51.2 
9:58 0.2 0.1 7.3 

9:59 0.8 1.1 22.1 

10:00 1.5 2.7 30.2 Start Run 2 
10:01 1.6 2.6 29.9 

10:02 2.1 2.6 30.7 

10:03 2.2 2.7 30.5 

10:04 1.9 2.6 31.0 
10:05 2.2 2.5 30.6 

10:06 1.5 2.6 30.8 
10:07 2.1 2.9 31.9 
10:08 1.9 2.7 31.7 

10:09 2.2 2.7 31.7 
10:10 2.2 2.6 30.0 
10:11 1.6 2.4 30.0 
10:12 1.8 2. 7 29.7 
10:13 2.3 2.8 28.8 
10:14 2.2 2. 7 29.5 

10:15 1.5 2.7 29.6 

10:16 1.9 2 . 7 31.0 
10:17 1.6 2.7 30..5 
10:18 1.9 2.9 30.4 

10:19 1.5 2 .8 29.4 
10:20 2.3 2.7 30.3 
10:21 2 . 7 28.9 End Run 2 
10:22 0.5 0.6 4.9 
10:23 0.2 0.1 0.2 
10:24 30.5 4.7 0.2 
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CHS, Inc. - Laurel Refinery 
Zone D H1001 

C0/02/NO,Computer Logger Data 

05/10/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 

NO, - ppm 

v/v Dry Comments 

10:25 44.2 8.5 0.2 
10:26 5.9 2.0 29.6 
10:27 0.2 0.1 51.2 
10:28 0.2 0.1 10.4 
10:29 0.9 1.1 23.0 
10:30 1.9 2. 7 29.3 Start Run 3 
10:31 1.5 2.8 29.6 
10:32 1.6 2.7 30.2 
10:33 1.9 2.6 29.1 
10:34 1.9 2.6 29.2 
10:35 2.1 2.5 29.9 
10:36 1.7 2 .3 28.7 
10:37 1.6 2.5 28.1 
10:38 1.6 2.4 28.0 
10:39 1.9 2.6 30.4 
10:40 2.3 3.0 28.9 
10:41 1.8 2.7 29.8 
10:42 2.3 2.9 30.0 
10:43 2.2 3.5 30.0 
10:44 1.9 4.0 29.5 
10:45 2.2 3.8 30.4 
10:46 1.8 3.6 29.6 
10:47 2.1 3.2 30.2 
10:48 1.9 3.0 29.6 
10:49 1.7 2.8 30.4 
10:50 2.0 2.7 29.2 
10:51 2.3 2.8 30.3 End Run 3 
10:52 0.6 0.4 6.3 
10:53 0.3 0.1 0.2 
10:54 35.1 5.7 0.2 
10:55 44.2 8.5 0.2 
10:56 7.0 2.0 34.9 
10:57 0.3 0.1 51.3 
10:58 0.3 0.1 6.1 
10:59 0.8 1.2  23.3 
11:00 2.2 3.0 28.9 Start Run 4 
11:01 2 .2 2 . 8 29.4 
11:02 1.8 2.9 29.2 
11:03 1.8 2 . 7 29.5 
11:04 2.0 2.5 29.3 
11:05 2.0 2.6 29.3 
11:06 2.2 2.6 28.9 
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CHS, Inc. - Laurel Refinery 
Zone D 111001 

C0/02/NO,Computer Logger Data 
05/10/10 

CO-ppm 

Time 	v/v Dry 
02-% 

v/v Dry 
NON  - ppm 

v/v Dry Comments 
11:07 1.9 2.5 28.9 
11:08 1.8 2.5 29.0 
11:09 2.0 2.5 29.7 
11:10 2.0 2.4 29.8 
11:11 2.3 2.7 29.4 
11:12 2.1 2.6 29.3 
11:13 1.8 2.6 30.4 
11:14 1.9 2.6 29.1 
11:15 1.7 2.6 30.3 
11:16 1.6 2.6 30.5 
11:17 1.8 2.7 28.8 
11:18 1.6 2.5 29.0 
11:19 2.1 2.6 30.6 
11:20 2.3 2.7 29.5 
11:21 1.8 2.6 30.3 End Run 4 
11:22 0.5 0.3 7.1 
11:23 0.3 0.0 0.2 
11:24 28.8 6.1 0.2 
11:25 44.2 8.4 0.2 
11:26 6.7 1.5 37.4 
11:27 0.3 0.0 51.3 
11:28 0.2 0.0 6.6 
11:29 0.9 1.3 20.1 
11:30 1.6 2.6 30.4 Start Run 5 
11:31 1.6 2.6 30.1 
11:32 2.2 2.4 30.4 
11:33 2.0 2.8 30.2 
11:34 2.1 2.6 29.6 
11:35 2.2 2.7 28.8 
11:36 1.8 2.7 29.7 
11:37 1.6 2.6 28.9 
11:38 2.0 2.6 29.4 
11:39 2.0 2.7 30.2 
11:40 1.9 2.5 30.1 
11:41 1.6 2.7 29.5 
11:42 1.9 2.5 28.6 
11:43 1.9 2.4 31.3 
11:44 2.2 _3.0 30.3 
11:45 2.2 2.9 30.5 
11:46 2.1 3.0 30.2 
11:47 2.3 3.0 29.5 
11:48 2.1 2.8 29.0 
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CHS, Inc. - Laurel Refinery 
Zone D11- 1001 

C0/02/NO,Computer Logger Data 

05/10/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 
NO, - ppm 

v/v Dry Comments 
11:49 2.0 2.6 29.0 
11:50 1.7 2.6 29.4 
11:51 2.0 2.6 28.8 End Run 5 
11:52 0.8 0.7 6.2 
11:5_3 0.3 0.0 0.3 
11:54 30.8 5.0 0.3 
11:55 44.1 8.4 0.2 
11:56 5.7 2.2 38.1 
11:57 0.3 0.0 51.3 
11:58 0.3 0.0 10.4 
11:59 1.9 1.1 24.1 
12:00 2.3 2.7 29.3 Start Run 6 
12:01 2.4 2.8 29,4 
12:02 2.1 2.6 28.5 
12:03 1.6 2.5 29.5 
12:04 2.2 2.5 28.5 
12:05 2.2 2.6 28.3 
12:06 2.1 2.6 28.7 
12:07 2.0 2.5 29.6 
12:08 2 .0 2.6 29.6 
12:09 2.2 2.8 30.2 
12:10 2.1 2.6 29.9 
12:11 1.8 2.6 29.7 
12:12 2.0 2.6 29.2 
12:13 2.1 2.5 30.1 
12:14 2.1 2.5 28.5 
12:15 1.8 2.6 28.9 
12:16 1.9 2.3 31.2 
12:17 1.9 2.9 29.7 
12:18 2.1 3.4 28.7 
12:19 1.7 3.0 29.0 
12:20 1.6 2.9 28.8 
12:21 1.6 2.7 30.1 End Run 6 
12:22 0.5 0.4 4.7 
12:23 0.2 0.0 0.3 
12:24 31.8 4.9 0.3 
12:25 44.1 8.5 0.3 
12:26 6.0 1.4 31.5 
12:27 0.2 0.0 51.3 
12:28 0.2 0.0 7.2 
12:29 1.2 1.3 17.9 
12:30 2.3 2.7 30.4 Start Run 7 
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• 

CIS, Inc. - Laurel Refinery 
Zone D H1001 

C0/02/NO, Computer Logger Data 
05/10/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 
NO, - ppm 

v/v Dry Comments 

12:31 1.5 2.8 30.8 
12:32 1.8 2.7 30.6 
12:33 2.1 2.7 29.4 
12:34 2.2 2.6 29.8 
12:35 1.7 2.6 30.1 
12:36 1.7 2.6 29.0 
12:37 2.2 2.8 30.8 
12:38 2.3 2.6 30.2 
12:39 2.0 2.5 29.5 
12:40 2.4 2.7 29.2 
12:41 1.7 2.5 29.6 
12:42 2.1 2.7 29.3 
12:43 1.6 2.7 29.3 
12:44 2.3 2.6 30.7 
12:45 2.0 2.5 29.5 
12:46 1.8 2.5 29.1 
12:47 1.6 2.7 30.1 
12:48 1.5 2.5 30.4 
12:49 2.0 2.4 30.6 
12:50 1.9 2.6 30.3 
12:51 1.7 2.6 29.8 End Run 7 
12:52 0.4 0.4 6.6 
12:53 0.2 0.0 0.3 
12:54 33.6 6.3 0.3 
12:55 44.1 8.5 0.2 
12:56 8.3 1.8 29.9 
12:57 0.2 0.0 51.2 
12:58 0.2 0.0 5.8 
12:59 1.7 1.7 23.2 
13:00 2.2 2.4 29 I Start Run 8 
13:01 1.7 2.4 28.8 
13:02 1.9 2.7 29.5 
13:03 2.2 2.5 28.9 
13:04 1.9 2.6 30.0 
13:05 2.3 2.5 28.5 
13:06 2.3 2.4 30.3 
13:07 2.1 2.5 30.2 
13:08 2.4 2.5 29.9 
13:09 2.0 2.6 28.9 
13:10 1.8 2.5 30.3 
13:11 2.3 2.6 29.8 
13:12 1.8 2.5 28.6 
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CIIS, Inc. - Laurel Refinery 
Zone D 111001 

C0/02/NO, Computer Logger Data 

05/10/10 

CO - ppm 
Time 	v/v Dry 

02- % 
v/v Dry 

NO - ppm 

v/v Dry Comments 

13:13 1.9 2.6 30.6 

13:14 1.5 2.5 29.3 

13:15 1.5 2.7 29.5 
13:16 2.3 2.5 29.4 
13:17 2.2 2.7 28.5 

13:18 2.3 2.5 29.2 

13:19 1.6 2.6 29.4 

13:20 1.7 2.4 29.8 

13:21 2.3 2.6 29.0 End Run 8 
13:22 0.7 0.8 5.2 
13:23 0.2 0.0 0.2 

13:24 36.1 4.4 0.2 
13:25 44.2 8.5 0.2 
13:26 10.1 1.7 30.9 

13:27 0.2 0.0 51.2 
13:28 0.2  0.0 7.2 
13:29 1.0 0.9 24.1 
13:30 2.1 2.6 30.5 Start Run 9 
13:31 1.8 2.5 29.2 
13:32 1.5 2.6 29.9 

13:33 2.0 2.4 30.0 

13:34 1.8 2.5 30.1 
13:35 1.6 2.5 29.6 

13:36 1.8 2.4 29.0 
13:37 2.3 2.7 29.1 
13:38 2.1 2.6 31.5 
13:39 1.8 2.5 28.9 
13:40 1.6 2.5 30.5 
13:41 2.1 2.4 29.3 
13:42 2 .4 2.7 29.8 

13:43 1.6 2.6 28.5 
13:44 2.0 2.5 29.8 

13:45 1.7 7. 5 30.4 
13:46 2.4 2.7 29.7 
13:47 2.1 2.6 28.9 
13:48 2.0 2.6 29.3 
13:49 1.7 2.5 29.5 
13:50 2.3 2.6 29.9 
13:51 2.0 2.5 28.8 End Run 9 
13:52 0.5 0.4 11.2 
13:53 0.2 0.0 0.2 
13:54 37.0 6.3 0.2 
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05/10/10 

CO - ppm 
Time 	v/v Dry 

02 - % 

v/v Dry 

NO, - ppm 

v/v Dry 

13:55 44.2 8.5 0.2 

13:56 9.3 3.0 38.8 

13:57 0.3 0.0 51.2 

13:58 0.2 0.0 7.4 

13:59 0.2 0.0 0.2 

14:00 0.2 0.0 0.2 

14:01 0.2 0.0 0.2 

Comments 

CHS, Inc. - Laurel Refinery 
Zone D 111001 

C0/02/NO,Computer Logger Data 

• 

CHS. Inc. Test Report May 3-6 & 10-12. 2010 



• 

EPA Methods 	&6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 1-11001 

Test #: 
Time: 
Date: 

1-S02/GF 
09:30-09:51 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P 'Temp. Temp. Delta 

(min.) (cu.ft. ) ("1120) ("H20) "F "F 

1 7 191.000 0.26 2.12 58 351 0.5099 
2 14 0.26 2.12 58 351 0.5099 
3 21 0.31 2.12 59 350 0.5568 
4 206.550 0.32 350 0.5657 
5 0.34 350 0.5831 
6 0.40 350 0.6325 
7 0.42 349 0.6481 
8 0.44 349 0.6633 
1 0.24 350 0.4899 
2 0.25 350 0.5000 
3 0.30 351 0.5477 
4 0.33 351 0.5745 
5 0.35 351 0.5916 
6 0.41 351 0.6403 
7 0.43 351 0.6557 
8 0.44 352 0.6633 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.550 dcf Stack Area 20.969 sq.ft. 
Water Volume 40.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba` 	Solution 0.0101 	N 

Orsat Vol. Ba" Solution 2.0 	ml 
%CO2  Average 17.7 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D 111001 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

1-S02/GF 
05/10/10 

Average Delta H 

Avg Meter Temp. (Tm) 

Avg Meter Temp. (Tm) 

2.12 "H20 

58 °F 

518 °A (°R) 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

Avg Stack Temp. (Ts) 

0.5833 "F120 

350 °F 

810 °A ("R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.940 dscf Velocity (Vs) 42.78 fps 

Actual Meter 
Volume, Vm(actual) 27.497 awcf Volume (actual conditions) 53,823.2 awcfm 

Volume Water 47,418.2 	adcfm 
Vapor, Vw(std) 1.883 scf Volume (std. conditions) 1 ,858,062.3 wsc1'hr 

(@ 68 °F & 29.92"Hg) 30,967.7 wscfm 
1  ,636,952.9 dscf/hr Moisture (Bws) 0.1190 

Percent Moisture 11.90 %v 27,282.5 dscfm 

Gas Density SO2  Emissions 

Dry (Md) 30.94 lb/lb-mole Dry Basis 0.6 ppmv d 
Wet (Ms) 29.40 lb/lb-mole Wet Basis 0.6 ppmv a 

SO2  Concentration 1.023E-07 	lbs/dscf 

SO2  Mass Emissions 0.17 	lbs/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 
(COMPANY NAME: 

- PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

(1,44 '.-- RUN #: 

DATE: 

START TIME: 

END TIME: 

/,:..\-k--t-A-.i? ( _ -.2 iD//0 
\-4 \ 001 (--1'-2-k0 

,.:-., \ \.,A,../ 	 TECHNICIANS: 	CA."-../ "I (::-' I. 
EQUIPMENT / IDENTIFICATION CHECKS: , 	i.- 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

-,7 f 
	 NOZZLE # 	(----/- I 	TEST TIME ( _...------PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

I ' 	../. 
----P-ITOTS, =METER METER BOX 

- - , 	Y FACTOR 
TRAIN LEAK 
TRAIN LEAK 

1 ,--- 
— ,. i 2--,   STATIC PRESSURE 

— 	.NOZZLE DIA. 

) L- 	POST 

`r,,.,--- ORSAT .," 	T/C READOUT 
/ ,,,,..--ITEDLAR '"-- 	PRE 
L ,.---- THERMOCOUPLE PRE 	:ft":,e,D7---L.POST 

":),(7,, , q`;BAROMETRIC e//  STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
._ 

Reading (ft3) 	" 

Pitot 
Reading 
' 	

"H2O)
g 

 AP( 

Meter 

H 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum  

(Hg) 

Filter Box 

(°F) 

Imp.  Exit 

CF) 

Stack 
emp. 

(°F) 
% CO2 % 02 

1 / licQ , -'-'-2/C:.--; 1 /1-.7 (/><  2
z---ii
-11 

-H i 	9_.-_.-X-''' 

, 	..C.7p 
..-..- 	1  

-,, 
___.--- 

.---.2 „------) 

,___ 
cc 2._  .. _ 

/--) , z._12 7:3L-, -I „-e,--) (__., , L-i Li 
,...„14( 1  

--,:;-,7 . 	J_  --, 	c_ 5 —)2..) 

... 
f_ I "--2 -•`-2- 

77  , 	.- 
----:? 

--) -') 
kj.,2 1:4  

....: ji 
/, I i ---3 - 	---i  "-. 	-'- 1 i tj - -'S)---  ,._., 	CY 
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MOISTURE DETERMINATION 

	 Balance Level: 	  Balance Zeroed: 

e,)(-  , 
/_ tr e  

/DO  I 

RUN # 
TEST DATE: 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

Weight (grams) 

Impinger #1 

	

Final Weight 	l 5' 

	

Initial Weight 	LS- 
Weight Gan'T'•3 

Impinger #2 

	

Final Weight 	44_2 (.1  

	

Initial Weight 	/i  
Weight Gain "'"~-414" / 0 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

 

 

 

   

Total Mass of Moisture Captured: 1 9- grams 

   

Notes: 

World Drive011Forms/Forms/Moisture4.xls 
Revised 6/20/07 imf 
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• 
EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CIS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 111001 

Test #: 
Time: 
Date: 

2-S02/GF 
10:0040:21 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

# (min.) (cu.ft. ) ("H20) ("1120) "F "F P 

1 7 207.000 0.25 2.12 59 353 0.5000 
2 14 0.26 2.12 60 353 0.5099 
3 21 0.30 2.12 60 353 0.5477 
4 222.740 0.31 353 0.5568 
5 0.34 353 0.5831 
6 0.39 352 0.6245 
7 0.41 352 0.6403 
8 0.42 352 0.6481 
1 0.24 352 0.4899 
2 0.26 352 0.5099 
3 0.30 352 0.5477 
4 0.32 351 0.5657 
5 0.35 351 0.5916 
6 0.40 351 0.6325 
7 0.42 352 0.6481 
8 0.43 352 0.6557 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.740 dcf Stack Area 20.969 sq.ft. 
Water Volume 42.0 ml 

Method 3A SO2_ Analysis Titration 

%02  Average 2.6 %v dry Normality Ba.' 	Solution 0.0101 	N 

Orsat Vol. Ba y ` Solution 3.0 	ml 

%CO2  Average 17.7 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D 111001 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

2-S02/GF 
05/10/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5782 "H20 

Avg Meter Temp. (Tm) 60 °F Avg Stack Temp. (Ts) 352 °F 

Avg Meter Temp. (Tm) 520 °A (°R) Avg Stack Temp. (Ts) 812 °A (°R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.056 dscf Velocity (Vs) 42.51 fps 

Actual Meter 
Volume, Vm(actual) 27.931 awcf Volume (actual conditions) 53,483.5 awcfm 

Volume Water 46,889.0 adcfm 
Vapor, Vw(std) 1.977 scf Volume (std. conditions) 1,841,787.8 wscf/hr 

(@ 68 °F & 29.92"Hg) 30,696.5 wscfm 
Moisture (Bws) 0.1233 1,614,695.4 dscf/hr 
Percent Moisture 12.33 %v 26,911.6 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.94 lb/lb-mole Dry Basis 0.9 ppmv d 
Wet (Ms) 29.34 lb/lb-mole Wet Basis 0.9 ppmv a 

SO2  Concentration 1.522E-07 	lbs/dscf 

SO2  Mass Emissions 0.25 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

C.- A er:_:„) RUN #: 

DATE: 

START TIME: 

END TIME: 

p..--c2 

/ cA-LA.70 e.t, <- '  '- ---, / i _,--k.. 
 

,-- 
f 	,----_.-- j 	6 

c___) 1,,) 	 TECHNICIANS: 	r)1,1  I leAX? I 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

('H20) 

."---) i 
NOZZLE # 	c< I 	TEST TIME /_....---- PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)-- 

1!. 4-) 
i ,----- PITOTS, METER BOX _\_:„;f-/ NOZZLE DIA. 

I -73 	POST 

1_,.--- ORSAT ---„, :-.-Ti— Y FACTOR T/C READOUT .,,V/ 
t __----- TEDLAR TRAIN LEAK 

1 (----- 	
TRAIN LEAK 

1 	, STATIC PRESSURE 

c'—'-:-, 	PRE 
t „..-,- THERMOCOUPLE ..i..-- 	PRE 	(f -e....)/ 	POST 

.̀--,),3AROMETRIC (31,.1W STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
3  Reading (ft) 

Pitot 
Reading 
AP( "H20) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
CF) 

Imp. Exit 
CF) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

'20(?)---(D) 
■-..? 

,2. irc. (1:: 
,--- _._.______ Li 7c2 .__,;('' [ y.  5, 
L__.)  

RI ---d. lc? _ (D ,. '. LI Q  ..,--2._ 
--,2 ? \ /:)--,,2u_c›.4-.2 " -zi i--; ;( 9 G.,  , Li----,Q _j------,2 -,---77.  

.,----) —35---_,:-,--- 

-4-:-,-,Y- 	 --71--')  

--) 

, -511 —3 	'''...f,  ,---- c,------ 

-3)  

cj4i 
ii..)-.,<7.; 

,--c2 

-3 --zr  . 
Li - -Y:2 

.....)
_,.__:.

_-0e.  
---- 	/ _2_ 

5 -, 	1 

L 
• 	'1 	,_:-.(' 

I'n  

1,1, 
 

4"7.2 	..",— c --2 ,.....7 	f.a 
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• MOISTURE DETERMINATION 

COMPANY NAME: 	G e 11 e. ?.< 	RUN # 	.2..  

PLANT LOCATION: 	1..../A...vv-e  ) 	TEST DATE:  ,5 -/0 - /0 
SOURCE TESTED: 	H / 0 0 i  

Weighed By: 	_.:1) 1,../ 	Balance Level: 	,--' 	Balance Zeroed: 	,---- 

Weight (grams) 

Impinger #1 

	

Final Weight 	  

	

Initial Weight 	  
Weight Gain --"'•■04'  A 5-  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

  

  

  

   

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

    

    

    

      

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

    

Total Mass of Moisture Captured: 	1", 	• 	grams 

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 imf 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 111001 

Test #: 
Time: 
Date: 

3-S02/GF 
10:30-10:51 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SORT 
Point Time Reading P II Temp. Temp. Delta 

# (min.) (cult. ) ("H-20) ("H20) "F "F p 

1 7 224.200 0.26 2.12 60 348 0.5099 
2 14 0.25 2.12 61 348 0.5000 
3 21 0.29 2.12 61 348 0.5385 
4 239.910 0.31 348 0.5568 
5 0.31 348 0.5568 
6 0.40 348 0.6325 
7 0.41 347 0.6403 
8 0.43 347 0.6557 
1 0.23 347 0.4796 
2 0.25 347 0.5000 
3 0.28 347 0.5292 
4 0.32 346 0.5657 
5 0.34 346 0.5831 
6 0.42 346 0.6481 
7 0.42 346 0.6481 
8 0.43 346 0.6557 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.710 dcf Stack Area 20.969 sq.ft. 
Water Volume 39.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.8 %v dry Normality Ba + 	Solution 0.0101 	N 

Orsat Vol. Ba' 	Solution 3.5 	ml 
%CO2  Average 17.6 %v dry 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D H1001 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	3-S02/GF 
Date: 	05/10/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5750 "H20 

Avg Meter Temp. (Tm) 61 °F Avg Stack Temp. (Ts) 347 °F 

Avg Meter Temp. (Tm) 521 °A (°R) Avg Stack Temp. (Ts) 807 °A (°R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.003 dscf Velocity (Vs) 42.08 fps 

Actual Meter 
Volume, Vm(actual) 27.421 awcf Volume (actual conditions) 52,942.5 awcfm 

Volume Water 46,806.5 	adcfm 
Vapor, Vw(std) 1.836 scf Volume (std. conditions) 1,834,453.5 wscf/hr 

(@ 68 °F & 29.92"Hg) 30,574.2 wscfm 
Moisture (Bws) 0.1159 1,621,840.3 dscf/hr 
Percent Moisture 11.59 %v 27,030.7 dscfm 

Gas Density SO2  Emissions 

Dry (Md) 30.93 lb/lb-mole Dry Basis 1.1 	ppmv d 
Wet (Ms) 29.43 lb/lb-mole Wet Basis 1.1 	ppmv a 

SO2  Concentration 1.783E-07 	lbs/dscf 

SO2  Mass Emissions 0.29 	lbs/hr 

Page 2 of 2 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 
	

434 

0 



PARTICULATE FIELD DATA 
COMPANY NAME: 

- PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

L. 	- ( 	'r- __ <-_.) 

DATE: 

START TIME: 

END TIME: 

RUN #:  
---. 

/. 3,....1)...eel_, 17-7,:-> if/ 04j- 
14-1C0 I ID ----AD 

Ci t■-./ 	 TECHNICIANS: 	1:.,--)  1,‘ 1 /0'7,-  
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

('H2O) 

# 	,.. 	1 	TEST TIME L__.----PiTOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
 PRESSURE ("Hg) 

1-17?-- NOZZLE 
) _.---- PITOTS, METER BOX ---- NOZZLE DIA. 

I Li 	POST 

/ 	.._- ORSAT Y FACTOR ,.---1---/ 	T/C READOUT 
_.------ TEDLAR TRAIN LEAK 

  TRAIN LEAK 
— 	77-)  STATIC PRESSURE 

/ t-:---_-, 	PRE 
/ 	..,__ - THERMOCOUPLE /_.---t..D ( 	PRE 	cit2(t) ) 	POST 
{)6, (- - frBAROMETRIC (-,,a` 	// STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 

Pitot 
Reading 

AP( "H2O) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(°F) 

Imp. Exit 
(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

cl-/c) q- -69  

I 
) 

,-/- • Ka)  C__, (:: (-- 
L  li 

---2., ( 	-" 
''' —I 1 

, 
1 WC- -- 

I ir'0 C----: 	1 
s- 

------, 

„--- ;7 - „---5.4s 
,----, 

- 	--57 

3/ --,5qg 

c_2 i —34-1g 

..., 	,, 

„2 
c------; - , 

c-i-i's ----3qc5.-,' 

,.,..- /-7_ 	Li - 	2 I  2>The.`A-  0 

--3(----c., 

... 
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COMPANY NAME: 	 C e )/1, e X 
PLANT LOCATION: 	La.. I,/ v-e i  
SOURCE TESTED: 	H It2e, /  

Weighed By: 	_I) l.,✓ 	Balance Level: 	 

RUN # 
TEST DATE: 5-  —10 — /6-) 

Balance Zeroed: 

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 

	

Final Weight 	6 7 8'  

	

Initial Weight 	6 S zr  
Weight Gain —'4.-4- a 0 

Impinger #2 

	

Final Weight 	3 7  

	

Initial Weight 	..21 	 

	

Weight Gain 	/ 0 ii 

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

  

  

  

   

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

      

      

      

Silica Gel Impinger 

	

Final Weight 	4-/-  

	

Initial Weight 	3.,a  

	

Weight Gain 	2?  

     

     

     

     

3 Total Mass of Moisture Captured: grams 

        

Notes: 
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• 

EPA Methods #1-4 &6 
Field Data & Calculations 

S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D H1001 

Test #: 
Time: 
Date: 

4-S02/GF 
11:00-11:21 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SORT 
Point Time Reading P II Temp. Temp. Delta 

# (min.) (cu.ft. ) ("1120) ("1120) 'F "F P 

1 7 241.400 0.26 2.12 62 348 0.5099 
2 14 0.26 2.12 62 348 0.5099 
3 21 0.30 2.12 62 348 0.5477 
4 257.050 0.31 348 0.5568 
5 0.34 348 0.5831 
6 0.40 347 0.6325 
7 0.41 347 0.6403 
8 0.42 347 0.6481 
1 0.23 347 0.4796 
2 0.26 347 0.5099 
3 0.28 346 0.5292 
4 0.33 346 0.5745 
5 0.36 347 0.6000 
6 0.39 347 0.6245 
7 0.41 347 0.6403 
8 0.42 348 0.6481 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.650 dot' Stack Area 20.969 sq.ft. 
Water Volume 41.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba' 	Solution 0.0101 	N 

Orsat Vol Ba r}  Solution 2.0 	ml 

%CO2  Average 17.5 %v dry 
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• Client: 	CEIS, Inc. - Laurel Refinery 
Source: 	Zone D 81001 

Test #: 	4-S02/GF 
Date: 	05/10/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5772 "F120 

Avg Meter Temp. (Tm) 62 °F Avg Stack Temp. (Ts) 347 °F 
Avg Meter Temp. (Tm) 522 °A (°R) Avg Stack Temp. (Ts) 807 °A (°R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.922 dscf Velocity (Vs) 42.31 fps 

Actual Meter 
Volume, Vm(actual) 27.447 awcf Volume (actual conditions) 53,231.9 awcfm 

Volume Water 46,748.3 	adcfm 
Vapor, Vw(std) 1.930 scf Volume (std. conditions) 1,844,480.2 wscPhr 

(@ 68 °F & 29.92"Hg) 30,741.3 wscfm 
Moisture (Bws) 0.1218 1,619,822.5 dscf/hr 
Percent Moisture 12.18 %v 26,997.0 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.90 lb/lb-mole Dry Basis 0.6 ppmv d 
Wet (Ms) 29.33 lb/lb-mole Wet Basis 0.6 ppmv a 

SO2  Concentration 1.025E-07 	lbs/dscf 

SO2  Mass Emissions 0.17 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

,-- PLANT LOCATION 

3OURCE TESTED 

METER BOX OPERATOR: 

, 	___, 	f--1-___:.) RUN #: 

DATE: 

START TIME: 

END TIME: 

L4 
/..-- a-A,k.-Cf:1=1, ,:---i/inli K.) 
1+1 ©D  I ( 100 

c ')In/ 	 TECHNICIANS: 	t..--\\A_./ 1 (.Q I 
EQUIPMENT! IDENTIFICATZN CHECKS: 	-,,___, , 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

__NOZZLE # 	/.32  / 	TEST TIME ) ,..----- 	PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)-- 

I" 	2--,. .--..) 
,---- 	PITOTS, -;'::,T--<, 	METER BOX 	 NOZZLE DIA. 

I'1,<I) 	POST 

---- ORSAT , 	f -1 	Y FACTOR T/C READOUT ,..A----1 
.------ TEDLAR TRAIN LEAK 

4 	_ 	TRAIN LEAK 

f ' - i  7 	STATIC PRESSURE 

1 `± 	PRE 
i ,---' THERMOCOUPLE c.f.:v.2TE) 	PRE 	..c.7',..";:-.)2 	POST 
c.,1471BAROMETRIC Co '2,2 /1  STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 

Pitot 
Reading 

A P( "H20) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

Z--) t . L-k()  
( ,) 

1 

'''. I Li ' .2.  1/E) G',-,2 4'---7-: 1-3 7:7- '12 
''-:;t' 

.-2  .„- 	_ 
---------...)-1- 'IL--=;. c,0.--_- i) 

2),' 

C.9 , LW .--z-1-- 
,-z  

I , ('-.7) 	,:,--) f--7,7_ 

4-1%-e. 

1 
,---- 

, 3-3 ----, 4-1G-- 
._____. , ---2...,,,,  -- •„,   

ate`  (- -i 1 -311/X 
L4 

- " -i 
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COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

we_ 
H loo 1 

_j) IA) 	Balance Level: Balance Zeroed: 

RUN # 

TEST DATE: $_ -AO - /0 
• MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

 

 

 

  

Impinger #2 

	

Final Weight 	6 ca  

	

Initial Weight 	3 `8-  

	

Weight Gain 	 4/.  a  

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

.6-  0 g 
5-  0 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

 

 

 

Total Mass of Moisture Captured: 

 

grams 

   

Notes: 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 111001 

Test #: 

Time: 
Date: 

S-S02/GF 
11:30-11:51 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) (" H2O) °F °F P 

1 7 258.500 0.25 2.12 62 345 0.5000 
2 14 0.26 2.12 63 345 0.5099 
3 21 0.30 2.12 64 344 0.5477 
4 274.270 0.30 344 0.5477 
5 0.35 344 0.5916 
6 0.39 343 0.6245 
7 0.42 344 0.6481 
8 0.42 344 0.6481 
1 0.24 344 0.4899 
2 0.25 344 0.5000 
3 0.27 344 0.5196 
4 0.33 345 0.5745 
5 0.35 345 0.5916 
6 0.42 345 0.6481 
7 0.42 345 0.6481 
8 0.43 345 0.6557 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.770 dcf Stack Area 20.969 sq.ft. 
Water Volume 40.0 ml 

Method 3A SO2  Analysis Titration 

%O2  Average 2.7 %v dry Normality Ba.' 	Solution 0.0101 	N 

Orsat Vol. Ba f 	Solution 3.0 	ml 
%CO2  Average 17.5 %v dry 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D 111001 

Test #: 	5-S02/GF 
Date: 	05/10/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5778 "I-120 

Avg Meter Temp. (Tm) 63 °F Avg Stack Temp. (Ts) 344 °F 

Avg Meter Temp. (Tm) 523 °A (°R) Avg Stack Temp. (Ts) 804 °A ("R) 

Pressure Meter (Pm) 26.576 "Fig Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.002 dscf Velocity (Vs) 42.24 fps 

Actual Meter 
Volume, Vm(actual) 27.399 awcf Volume (actual conditions) 53,143.8 	awcfm 

Volume Water 46,846.3 	adcfm 
Vapor, Vw(std) 1.883 scf Volume (std. conditions) 1,848,299.6 wscf/hr 

(@ 68 °F & 29.92"Hg) 30,805.0 wscfm 
Moisture (Bws) 0.1185 1,629,276.1 dscf/hr 
Percent Moisture 11.85 %v 27,154.6 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.91 lb/lb-mole Dry Basis 0.9 ppmv d 
Wet (Ms) 29.38 lb/lb-mole Wet Basis 0.9 ppmv a 

SO2  Concentration 1.528E-07 	lbs/dscf 

SO2  Mass Emissions 0.25 	lbs/hr 

Page 2 of 2 

CHS, Inc. Test Report May 3-6 & 10-12,2010 
	

442 



PARTICULATE FIELD DATA 
COMPANY NAME: 

- PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

(  TA-4- ' RUN #: 

DATE: 

START TIME: 

END TIME: 

'----) 
/ 	--R, 	•(' 	I (--7/1/6.....)   

ICJ C I / / -_-̀7--t) 
c_ 	1 _ft 	 TECHNICIANS: 	1.- t _1 / 

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

	NOZZLE # 	
72 1 	TEST TIME I 	„---- PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg)--.. 

1 (?(:(.) 
I  ,- -PITOTS, -,,,.- fp, 	METER BOX NOZZLE DIA. 

i 	:1, 	POST 
_..--- 	ORSAT Y FACTOR •/1-1 	T/C READOUT 

i ✓- TEDLAR TRAIN LEAK 
TRAIN LEAK 

( C----...2 STATIC PRESSURE 

1, 	PRE 
/,..-----THERMOCOUPLE ic:,16--)I 	PRE 	(:.::.-1<!-Di 	POST 

/-c..6,4-K)BAROMETRIC (___;';2 /  STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
AP( "H20) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

eF) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

Q.  1 !_-( 9- 1 '',2 63 
- z. 	_:, 1--,-  L iq 

.- 4_4(-- 

- 	/ 
., -.----- 

.31-.) LI 
—24e , T3L4L 2, 

-3141-1  ----.... 

1-d-  Et -7.44 Li 

_........, _ .--2, . 	_.....),..„) ---.1.] -I__ 
Ce 1-11S? (3L-1:17) 

1-34-4 (72) 
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H I 0 
vi 	Balance Level: 

- /0 
RUN # 

TEST DATE: 
e  

v-e, 

Balance Zeroed: 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

Weighed By: 

MOISTURE DETERMINATION • 
Weight (grams) 

Impinger 
Final Weight 	  

Initial Weight 	..?  
Weight Gaiir"" 	,2 / 

Impinger #2 

	

Final Weight 	44?-5-  

	

Initial Weight 	G- 
Weight Gain '----k / 0  

Impinger #3 

	

Final Weight 	4't 	° 
Initial Wetgiitit  0  

4110 	
Weight Gain 	  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

   

   

   

     

Total Mass of Moisture Captured: grams 

   

Notes: 

• 
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• 

• 

• 

EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D EI1001 

Test #: 
Time: 
Date: 

6-S02/GF 
12:00-12:21 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P Temp. Temp. Delta 

(min.) (cu.ft. ) ("1120) ("1120) °F °F 

1 7 276.000 0.25 2.12 64 349 0.5000 
2 14 0.26 2.12 64 349 0.5099 
3 21 0.31 2.12 65 349 0.5568 
4 291.810 0.32 349 0.5657 
5 0.34 349 0.5831 
6 0.40 349 0.6325 
7 0.41 350 0.6403 
8 0.42 350 0.6481 
1 0.24 350 0.4899 
2 0.25 349 0.5000 
3 0.30 349 0.5477 
4 0.31 349 0.5568 
5 0.36 348 0.6000 
6 0.39 348 0.6245 
7 0.41 348 0.6403 
8 0.42 348 0.6481 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

r Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.810 dcf Stack Area 20.969 sq.ft. 
Water Volume 39.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.7 %v dry Normality Ba.' 	Solution 0.0101 	N 

Orsat  Vol. Ba+ 	Solution 4.0 	ml 
%CO2  Average 17.6 %v dry 
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• Client: 	CTIS, Inc. - Laurel Refinery 
Source: 	Zone D 111001 

Test 	6-S02/GF 
Date: 	05/10/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5777 "H20 

Avg Meter Temp. (Tm) 64 °F Avg Stack Temp. (Ts) 349 aF 
Avg Meter Temp. (Tm) 524 °A (°R) Avg Stack Temp. (Ts) 809 °A (°It.) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.011 dscf Velocity (Vs) 42.33 fps 

Actual Meter 
Volume, Vm(actual) 27.506 awcf Volume (actual conditions) 53,257.1 	awcfm 

Volume Water 47,084.6 adcfm 
Vapor, Vw(std) 1.836 scf Volume (std. conditions) 1,840,790.0 wscf/hr 

(@ 68 °F & 29.92"Hg) 30,679.8 wscfm 
Moisture (Bws) 0.1159 1,627,442.4 dscf/hr 
Percent Moisture 11.59 %v 27,124.0 dscfm 

Gas Density SO2 Emissions 
Dry (Md) 30.92 lb/lb-mole Dry Basis 1.2 ppmv d 
Wet (Ms) 29.42 lb/lb-mole Wet Basis 1.2 	ppmv a 

SO2  Concentration 2.036E-07 	lbs/dscf 
SO2  Mass Emissions 0.33 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

,-:__-f-t-:__;,  RUN #: 

DATE: 

START TIME: 

r- 
/ 	c,,i_t_t_-(01._ 

„.., 
:.----7---1.) 1.677j 

a I 6...-YD I z 	, I,."-R.,...DD 
, 	N;1_A..., 9 	 TECHNICIANS: 	1 21A END TIME:  

EQUIPMENT / IDENTIFICATIOINICHECKS:  
PITOT 

TEST VACUUM, (''Hg) 
TEST, (ft3/min) 

("H2O) 

----------- 	NOZZLE # 	-:. 	TEST TIME j 	_---PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

  ) 
1 	,.„....-- PITOTS, ' 	METER BOX -- 	------ NOZZLE DIA. 

1 	:a) 	POST 

/ _.---ORSAT . 	Y FACTOR „jvl 	T/C READOUT 
/ __,•-- TEDLAR TRAIN LEAK 

- 	
TRAIN LEAK 

— , 1 _-_:72 	STATIC PRESSURE 

/ ---_, 	PRE 
/ 	-• THERMOCOUPLE 2--tDI 	PRE 	, __-1;1.)-7,3 POST 

,-,X3,1-rt-BAROMETRIC CQ''' 	//STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 

AP(  'H2O)  

Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 `)/0 02 

/--7- c r:V.,.. 0:-.6 

,•/.- ' 1  'i? CA L-t-5 *-3L(fj 196-  ' - 
,,' (Ll 'S7 .i- civg (----: 

'Th 1-1 73- .....—) , 	. 	 ,..D  
( 1 I - - 	t ( .'::2 .1Q - - 

C.0 ("->-' 
(---- 
.- L-11.--I "3L-111 

117 

..i..,,, j _n  
..,-d  

MCP -314_3 
- 	7 

 
--
, 
 

IA 

7 .

,

p(

, 
,_

4 
„5 2 

-t 

-`

-'

7

7 ) 

 
_  3

- 
4
1
9 

,e5e) 
/---  

 :,„,_,,,---- 

OC , 	---,;? ,, 	,,- ...__ 	
,- - 	, 

Z-- ( 
i '3 LF1 

5----)  '34 

..--,..) 
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e1 e X 

ioo 
l".1 	Balance Level: 

RUN # 

TEST DATE: 

Balance Zeroed: 

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

MOISTURE DETERMINATION • 

Impinger #1 
Final Weight 

Initial Weight 4,  5-  
Weight Gain +' .? 

Impinger #2 
Final Weight 6 C 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 5" 

Initial Weight 
Weight Gain 

ry 

e 

Weight (grams) 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

    

Total Mass of Moisture Captured: grams 

   

Notes: 
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• 
EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: CHS, lnc. - Laurel Refinery Test #: 7-S02/GF 
Location: Laurel, Montana Time: 12:30-12:51 
Source: Zone D H1001 Date: 05/10/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 

(cu.ft. ) 

Delta 
P 

("1120) 	(" 

Delta 
II 

H20) 

Meter 
Temp. 

°F 

Stack 
Temp. 

°F 

SORT 
Delta 

P 

7 293.300 0.26 2.12 65 350 0.5099 
2 14 0.26 2.12 65 350 0.5099 
3 21 0.30 2.12 65 350 0.5477 
4 309.060 0.31 350 0.5568 
5 0.35 349 0.5916 
6 0.39 349 0.6245 
7 
8 

0.41 
0.43 

349 
349 

0.6403 
0.6557 

0.23 349 0.4796 
2 0.25 349 0.5000 
3 0.28 348 0.5292 
4 0.33 348 0.5745 
5 0.36 348 0.6000 
6 0.40 348 0.6325 
7 0.42 348 0.6481 
8 0.42 348 0.6481 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 
Meter Cal. Factor 

26.42 "Hg 
-0.15 "H20 
0.99 Y 

Stack Dimensional Data: 

5.167 ft 

Circular 
Diameter 

Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.760 dcf Stack Area 20.969 sq.ft. 
Water Volume 42.0 ml 

Method 3A SO2  Analysis Titration 
%02  Average 2.6 %v dry Normality Ba 4  Solution 0.0101 	N 

Orsat Vol. Ba'' Solution 3.5 	ml 
%CO2  Average 17.7 %v dry 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D H1001 

Test #: 	7-S02/GF 
Date: 	05/10/10 

FIELD DATA AVERAGES/CALCULATIONS 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5780 "H20 

Avg Meter Temp. (Tm) 65 °F Avg Stack Temp. (Ts) 349 °F 
Avg Meter Temp. (Tm) 525 °A ("R) Avg Stack Temp. (Ts) 809 °A (°R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.940 dscf Velocity (Vs) 42.42 fps 

Actual Meter 
Volume, Vm(actual) 27.626 awcf Volume (actual conditions) 53,370.3 	awcfm 

Volume Water 46,741.7 	adcfin 
Vapor, Vw(std) 1.977 scf Volume (std. conditions) 1, 844,703.8 wscf/hr 

(@ 68 °F.  & 29.92"Hg) 30,745.1 wscfm 
Moisture (Bws) 0.1242 1, 615,591.6 dscf/hr 
Percent Moisture 12.42 %v 26,926.5 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.94 lb/lb-mole Dry Basis 1.1 	ppmv d 
Wet (Ms) 29.33 lb/lb-mole Wet Basis 1.1 	ppmv a 

SO2  Concentration 1.791E-07 	lbs/dscf 
SO2  Mass Emissions 0.29 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

,, PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

> 
RUN #: 

DATE: 

START TIME: 

END TIME: 

Z.— (.,--dtA-e-<-2 SAChe.,..) 
11416:_7)I /'' '---3D 

c___)1,\../ 	 TECHNICIANS: 	__.)1/,,-//  / ' 	5-> I 
EQUIPMENT / IDENTIFICATION CHECKS: -, 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

 	NOZZLE # 	1,-<)  f 	TEST TIME 
k,-----PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)—; 

I 20 
L._---  PITOTS, -:--!: 	' 	METER BOX ------------- NOZZLE DIA. 

/L./ 	POST 

(____--- ORSAT  '--1`---- 	Y FACTOR ./1/1, 	T/C READOUT 
,,. 	__---TEDLAR TRAIN LEAK 

TRAIN LEAK , 
I ',7 	STATIC PRESSURE 

j:-=-7:7-2 	PRE 
/ 	_--THERMOCOUPLE :?.-.)0 	PRE 

	. 	_ . ,,,- :. 	) 	-„POST 
`g.3.-6113AROMETRIC (f.-.--( 	STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3) 

Pilot 
Reading 

"P( "H20) 

Meter 

A H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(° F) 

Im 	Exit p. 
(°F) 

Stack 

Temp. 

(°F) 
% CO2 % 02 

_ ---- 

'-----) --I---T.-5---7, ;-(-- 

/2  • -5.(-:-----,{: 

13 ---.2---f) 2,-, 
• 3/ <•.,-,__D 

..—, 
.--'  - 	-7.-  .... 	2 --- 	_ 

-- 
49  

---_, -- — 1 
, 	.).- - ■-.2 q9 _..-) ,-;,e   _._.  

---.--9---r3) 

,--, 
cx , '•" 	--'3 •-77/—f-1 --:2, 
.„..--  '--- 	5 '3'45 

_.A.G.7  
7`5 

,,2  L. 1 	) '''.,..-1---fr-2  
1  0-J 

-_-" 

1 
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COMPANY NAME: RUN # 

LAJ 	Balance Level: Balance Zeroed: 

PLANT LOCATION: 

SOURCE TESTED: 

Weighed By: 

I- ti Ire I  
H e, 

TEST DATE: 	5". 	it:5)  

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

   

   

   

    

Impinger #2 

	

Final Weight 	63C0 

	

Initial Weight 	)-  
Weight Gain *"'"--+1 / *  

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

• 

• 
Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

Total Mass of Moisture Captured: grams 

  

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xis 
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EPA Methods #1-41 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 111001 

Test #: 
Time: 
Date: 

8-S02/GF 
13:00-13:21 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) ("H20) "F "F 

1 7 310.500 0.26 2.12 66 344 0.5099 
2 14 0.26 2.12 66 344 0.5099 
3 21 0.31 2.12 67 345 0.5568 
4 326.340 0.31 345 0.5568 
5 0.34 345 0.5831 
6 0.39 345 0.6245 
7 0.42 345 0.6481 
8 0.43 345 0.6557 
1 0.24 346 0.4899 
2 0.25 346 0.5000 
3 0.30 346 0.5477 
4 0.33 347 0.5745 
5 0.36 347 0.6000 
6 0.39 347 0.6245 
7 0.40 347 0.6325 
8 0.42 347 0.6481 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Hg 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.840 dcf Stack Area 20.969 sq.ft. 
Water Volume 40.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.5 %v dry Normality Ba f 4  Solution 0.0101 	N 

Orsat Vol. Ba-  Solution 2.0 	ml 
%CO2  Average 17.7 %v dry 
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• 
Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 
Source: 	Zone D 111001 	 Date: 

FIELD DATA AVERAGES/CALCULATIONS  

8-S02/GF 
05/10/10 

Average Delta H 2.12 "H2O Average SQRT Dp 0.5789 "H20 

Avg Meter Temp. (Tm) 66 °F Avg Stack Temp. (Ts) 346 °F 
Avg Meter Temp. (Tm) 526 °A (R) Avg Stack Temp. (Ts) 806 °A (°R) 

Pressure Meter (Pm) 26.576 "Hg Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.984 dscf Velocity (Vs) 42.36 fps 

Actual Meter 
Volume, Vm(actual) 

Volume Water 
27.438 awcf Volume (actual conditions) 53,294.8 awcfm 

46,968.7 adcfm 
Vapor, Vw(std) 1.883 scf Volume (std. conditions) 1,848,951.1 wscf/hr 

(@ 68 °F & 29.92"Hg) 30,815.9 wscfm 
Moisture (Bws) 0.1187 1,629,480.6 dscf/hr 
Percent Moisture 11.87 %v 27,158.0 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 
Wet (Ms) 

30.93 lb/lb-mole 
29.40 lb/lb-mole 

Dry Basis 
Wet Basis 

0.6 ppmv d 
0.6 ppmv a 

SO2  Concentration 1.020E-07 	lbs/dscf 
SO2  Mass Emissions 0.17 	lbs/hr 

Page 2 of 2 

CHS, Inc. Test Report May 3-6 & 10-12, 2010 



_. 

PARTICULATE FIELD DATA  
COMPANY NAME: 	._.. .,.._- f-t-7. 	 RUN #:  
PLANT LOCATION 7_,,_ 1,.‘„,t_r‘---"L, 

DATE:   	/ 	/ K--)  
SOURCE TESTED 14 IL 	t 	 START TIME: 	1  
METER BOX OPERATOR: 	(,. _) \A,../i 	 TECHNICIANS: 	.A."--) 	 END TIME: 	( 147i)  
EQUIPMENT / IDENTIFICATION CHECKS: 
( 	-- PITOTS, PRE-TEST 	 1 cCip PITOT 	 NOZZLE 	1WI 1 	 # 	 TEST TIME k____-----PITOTS, POST-TEST 	 --,-,-,tn' 	METER BOX 	 --NOZZLE --- 	 DIA. i „..---"ORSAT SAMPLING SYSTEM 	, f-1 	Y FACTOR 	 TIC / 1- f 	READOUT TEDLAR • ,_.-- 	BAG 	 TRAIN LEAK TEST VACUUM, ("Hg) 	r--:, 	 I 

°F 	
/ 	PRE 	 ,,:-- 	POST _„.„-- THERMOCOUPLE @ 	TRAIN LEAK TEST, (ft3/min) 	 PRE <.(-- _,,I) 	 ,,!1:-..,,D',.=;) POST 

,;.--C.,.7,4:-.-43AROMETRIC PRESSURE ("Hg)----,IT--) 	STATIC PRESSURE ("H20) 	 STACK ,....oP(Q/1 	DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 

AP( 'H2O) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(° F) 

Im 	Exit p. 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

,-----,7 _ /  /- V, ir-,-) (Z:i,  -II-) --)-.. 	L(':"-- I 9 r:/-  L A -?. 
1-2  ( Li ''',-,_-: 	. I',2 6:I; -"--7; /___I--7 _._, ---, <44 ..,) 

"-,-7Ce , ..- -iE) 'Q,I'c i- ,------ 77- lit/ `--- ci----, ' 

i 
',,z6:7 —31-4 7 

",---; 

_...;) , -) 1 ---2-( 5 
✓ 

21  • 2-' 

1 , -,•.. q A-37 Lit C; 

..------; 
''':;  

3'LIC, 

.--.)--;°' 
,--- 

"--- 24 
,—, 
--; 
- 

-----cf,-,--) 
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COMPANY NAME: 

PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

  

e e  

  

RUN # 
TEST DATE: 

 

      

      

 

ioo  

     

—7) 1,✓ 	Balance Level: 

  

Balance Zeroed: 

  

        

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 	t  41 ei  

Initial Weight, 	g 3 0  
Weight Gain 	"*""''',"' / 7  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #3 
Final Weight 	 

Initial Weight--,„ 
Weight Gain 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	 
Initial Wei 	 
Weight Gain 

  

  

  

Total Mass of Moisture Captured: Ale 	grams 

    

Notes: 
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EPA Methods #1-4 &6 
Field Data & Calculations 

S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D 111001 

Test #: 
Time: 
Date: 

9-S02/GF 

13:30-13:51 
05/10/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P ITI Temp. Temp. Delta 

# (min.) (cu.ft. ) ("1120) ("H20) eF V P 

1 7 327.800 0.25 2.12 67 345 0.5000 
2 14 0.26 2.12 68 345 0.5099 
3 21 0.30 2.12 69 345 0.5477 
4 343.530 0.31 345 0.5568 
5 0.35 345 0.5916 
6 0.40 346 0.6325 
7 0.41 346 0.6403 
8 0.41 346 0.6403 
1 0.23 346 0.4796 
2 0.24 346 0.4899 
3 0.28 346 0.5292 
4 0.33 346 0.5745 
5 0.36 345 0.6000 
6 0.40 345 0.6325 
7 0.41 345 0.6403 
8 0.42 345 0.6481 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.42 "Fig 
-0.15 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 5.167 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.730 dcf Stack Area 20.969 sq.ft. 
Water Volume 41.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 2.6 %v dry Normality Ba r ' Solution 0.0101 	N 

Orsat Vol. Ba' 	Solution 2.5 	ml 

%CO2  Average 17.8 %v dry 
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• Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 
Source: 	Zone D H1001 	 Date: 

FIELD DATA AVERAGES/CALCULATIONS  

9-S02/GF 
05/10/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.5758 "F120 

Avg Meter Temp. (Tm) 68 °F Avg Stack Temp. (Ts) 345 °F 
Avg Meter Temp. (Tm) 528 °A (°R) Avg Stack Temp. (Ts) 805 °A (°R) 

Pressure Meter (Pm) 26.576 Pressure Stack (Ps) 26.409 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.835 dscf Velocity (Vs) 42.13 fps 

Actual Meter 
Volume, Vm(actual) 27.225 awcf Volume (actual conditions) 53,005.4 awcfm 

Volume Water 46,517.5 	adcfrn 
Vapor, Vw(std) 1.930 scf Volume (std. conditions) 1,841,196.3 wscf/hr 

(A 68 °F & 29.92"Hg) 30,686.6 wscfm 
Moisture (Bws) 0.1224 1,615,833.9 dscf/hr 
Percent Moisture 12.24 %v 26,930.6 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 30.95 lb/lb-mole Dry Basis 0.8 ppmv d 
Wet (Ms) 29.36 lb/lb-mole Wet Basis 0.8 ppmv a 

SO2  Concentration 1.289E-07 	lbs/dscf 
SO2  Mass Emissions 0.21 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

_ 	.4 RUN #: 

DATE: 

START TIME: 

END TIME: 

//,...,-,4-,...A...)ce _ ✓ / 	4 I, 
4 I DO I I -:".5.7,:t2D 

c_)\✓✓ 	 TECHNICIANS: 	t/11,1,/ I '.-2L-y-ct 
EQUIPMENT / IDENTIFICATION CHECKS: ✓

PITOT 

TEST VACUUM, ("Hg)__ 
TEST, (ft3/min) 

("H20) 

NOZZLE # 	-16.-;). / 	TEST TIME t 	- 	PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) 

1 __...--PITOTS, METER BOX 	--- NOZZLE DIA. 

I 	POST 
,--ORSAT Y FACTOR z v 	T/C READOUT ej---,--TEDLAR TRAIN LEAK 

TRAIN LEAK 
—7, I (_.-, STATIC PRESSURE 

PRE 
t  _---THERMOCOUPLE c5_,..?C) 6.D PRE 	..C7 F) I 	POST 

'cK7,1--NBAROMETRIC Cs::)":// STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
3  Reading (ft) 

Pitot 
Reading 

AP( 'H20) 

Meter 
LI  
 “ 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(°F) 

Imp. Exit 
(°F) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

dr ..---5f-A---)  

1 
Q, 112 CQ'S 

_,.- 
Lti- -31-1ce ,___, 

---3 1-.c-R 1 -31-1 '--, 5.--;30 
.--- 
, GI --_--2) L-14  -.2(--1S ---....,....1  

_.-. 

----' . 
, / „ -31 

'--±.1--(5 

(.; , Li) ✓ q CI 

c--,  

I 
, 	,,- z  y ..-.:3 `34 6  

---a -1.--(  

I-7 
, 12_67 

32-15-.  

6 , LAD 3L-15- 
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RUN # 

l.✓ 	Balance Level: Balance Zeroed: 

COMPANY NAME: 
PLANT LOCATION: 

SOURCE TESTED: 
Weighed By: 

e e  
Letiv-e  
H1001  

TEST DATE: 5— —70 

MOISTURE DETERMINATION • 
Weight (grams) 

Impinger #1 

	

Final Weight 	5 

	

Initial Weight 	6 ,9 7  
Weight Gain --"``...,1-  2  

Impinger #2 

	

Final Weight 	  

	

Initial Weight 	6 3,4  

	

Weight Gain 	c 0 

Impinger #3 

	

Final Weight 	 3  

	

Initial Weight 	14 1  

	

Weight Gain 	 / 0. 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	S 3 3  

	

Initial Weight 	q?  

	

Weight Gain 	q  

Total Mass of Moisture Captured: 

 

grams 

   

Notes: 

• 
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Total CO2 :+ 

• • • 
N 	 

ORSAT SHEET 

COMPANY NAME: 
PLANT LOCATION: 
SOURCE TESTED: 

 

c e e  
el t,  

/e;/0  

TEST DATE: 
	 — 

 

 

      

Gas 1 2 3 Average 
• 
	

:•:•:•:•:•:• :•:•. 

............. . 	. . 

. :-:-:•:•:-:•:•:• 

. . . ............ . . 	. . 

.'.• 	. 	.•.'. 	•.•.•.• .•. . 	. 	. 
... . . .• • 

:• • 	:••.• 
•:•:•:-:•:•:• .•.•.• .•... . 

:•:•• :•:•:•:•:•:•:•:•:• : 
	

••:.• 

Run # Total CO2 + 02 

CO2  7, /7,4,  /7, 7 7, 7 
02  

Total G 2 + 

-:•:•:•:•:• 

Run # Total CO2 + 02 

/ 7, 	 , 	/ 7,  
02  
CO2  17, 

• •••' 	••• 	; • 	• 	:::::• : 
:•:•:•:•:•:-:•:•:•:•:-. rota' • •:•:•:••• 

cog 
• :•:• :•:•: •:•:•:• :• :-:•:•:• 

•:•:•:•:•:•:•:•:•:•:•:•:•:•:. "•: 	•• • •:-:•:•:•:•:•:•:• :•:•:• :•:. 

Total CO2  + 02  

CO2  / 7, h / 7, /7, ; 
02 

• :•:•:• 
• N ••••• • 
.•  . . . 

/ 7, 

:•:• : • 
•:•:•: 

.•.•. 

Total CO2  + 02 

.00.: : • •  
:•:•:•:• :•:.: 
.•.•.• 	.•.•.• 

7 7 
02  

.•.•.•.•.•. 

CO2  / 7, ?' 

. . . . . 	.•.•. . 	. . .•.•.•...•.•...• 

Total CO2  + 02 

CO2  

02  

Notes: 
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Run # 	 Total Volume 	Dilution: 	 

Aliquot (nil.) 	A rBa++ (ml.) 	. 	Blank (ml.) 	n 	Total Titration: 

 

, 

   

     

     

Total Volume 	5-e7 	Dilution: 	 

Ba++ (ml.) 	A 	Blank (ml.) 	Total Titration: 	.  

Run # 	 re 	Total Volume 	Dilution: 

Aliquot (ml.) 	X17-  	Ba++ (ml.) 	1 	Blank (ml.) 	Total Titration: 	.22, 0  

, 

Run # 
	

Total Volume 	,1j CODilution: 

6-) 

Run # 
	

1 
Aliquot (ml.) 

SO2  ANALYSIS TITRATION 

COMPANY NAME: 

SOURCE TESTED: 

 

C. e  
/ 0 0 )  

 

DATE: 	e")  

    

 

Normality Ba(CI04)2 	, 	/ 

Run # 
	

8 Itk k Total Volume 	Dilution: 	 

Aliquot (ml.) 	0 	Ba++ (ml.) 	0 	Blank (ml.) 	Total Titration: 	 

• 
Run # 	/ 	Total Volume 	3-0 d 	Dilution: 

Aliquot (ml.) 	a 5-  	Ba++ (ml.) 	) 	Blank (ml.) 	0 	Total Titration: 	2. 0  
/  

Run # 	 Total Volume 	S0 	Dilution: 	 

Aliquot (ml.) 	,Z 5 	Ba++ (ml.) 	1 j 	Blank (ml.) 	Total Titration: 

 

, 

   

     

     

Run # 	i 	Total Volume 	c 0 C) 	Dilution: 

Aliquot (ml.) 	;.k. 5 	Ba++ (ml.) 	, /1  5"-- 	Blank (ml.) 	0 	Total Titration: 	3 , .c 

Run # 	 Total Volume 

Aliquot (ml.)  	Ba++ (ml.) 

Dilution: 	 

Blank (ml.) 	 Total Titration: 

 

     

Run # 	 Total Volume 	,c 0 	Dilution: 	 

Aliquot (ml.) 	5 	Ba++ (ml.) 	 Blank (ml.) 	Total Titration: 	3 .  
5--  

fk
liquot (ml.) 

 

1-7 	Ba++ (ml.) 	• / 	Blank (ml.) 	() 	Total Titration: 	,  

• / 

 

WorldDrive01:1Forms1Forms1S02 Analysis Titration1.xls 
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• 
Reference Data 
EPA Methods #3A & 7E 

Client: 
Location: 
Source: 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Time 
02 % 

v/v Dry 

Run #: 	1-O2NOx 
Time: 	09:15-09:36 
Date: 	05/11/10 

NO, - ppm 

v/v Dry 
1 9:15 7.7 12.6 
2 9:16 7.7 14.1 
3 9:17 7.9 12.6 
4 9:18 7.8 11.1 
5 9:19 7.9 11.0 
6 9:20 7.6 15.7 
7 9:21 7.8 13.7 
8 9:22 7.5 13.0 
9 9:23 8.1 12.1 

10 9:24 8.3 12.0 
11 9:25 7.8 12.0 
12 9:26 7.6 11.2 
13 9:27 8.2 13.1 
14 9:28 8.0 14.6 
15 9:29 7.7 12.9 
16 9:30 8.3 16.2 
17 9:31 8.3 14.3 
18 9:32 7.7 13.8 
19 9:33 8.1 14.1 
20 9:34 8.4 12.7 
21 9:35 7.6 15.1 
22 9:36 8.4 11.4 

Averages: 7.93 13.15 

Instrument Calibration Checks 

02  Instrument 	 Calibration Span, CS: 	20.5 % v/v Dry 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

	

Time 	C„ 	Resp., Cnir 	(< 2% of span) 

	

8:26 	0.0 	0.0 	 0.0 

	

8:31 	8.51 	8.5 	 0.0 

	

8:35 	20.5 	20.5 	 0.0 
Initial Sys Bias Check 	Tank Value 	Instrument 	System Bias, SB, 

	

Time 	C„ 	Resp., Cs 	(< 5% of span) 

	

8:44 	0.0 	0.1 	 0.5 

	

8:42 	8.51 	8.5 	 0.0 
Post Sys Bias Check 	Tank Value 	Instrument 	System Bias, SB• 	Drift, D (S131- SB;) 

	

Time 	C„ 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 

	

9:38 	0.0 	0.1 	 0.5 	 0.0 

	

9:40 	8.51 	8.5 	 0.0 	 0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 1-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 • Instrument Calibration Checks - continued  
NO„ Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

Time 	C, 	Resp., Coir 	(< 2% of span) 
8:26 	0.0 	0.1 	 0.1 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

100.7 ppm v/v Dry 

• 

Initial Sys Bias Check 	Tank Value 	Instrument 

	

Time 	C, 	Resp., Cs 

	

8:50 	0.0 	0.2 

	

8:48 	51.5 	51.3 

Post Sys Bias Check 	Tank Value 	Instrument 

	

Time 	C, 	Resp., Cs  

	

9:38 	0.0 	0.2 

	

9:42 	51.5 	51.3 
Instrument Response Times: 	 Zero 

02 	 26 
NO„ 	 34  

System Bias, SBi  

(< 5% of span) 
0.2 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.2 
High 

23 seconds 

31 seconds 

Drift, D (SBf- SA) 

(< 3% of span) 
0.0 
0.0 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	7.93 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.15 ppm v/v d 
Gas Flow 	 12,972.2 adcfm 

Avg. Stack Temp, Ts 	 908 °F 	 Calibration Corrected Values: 
1,368 °A (°R) 

	

02 	7.9 % v/v d 

	

NO„ 	13.1 ppm v/v d 
NO, Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NO 	0.42 PPH 
Act Conditions 	 1127.955 ft^3/1bmole 
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Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02 - 

v/v Dry 

Run #: 	2-O2NOx 
Time: 	09:45-10:06 
Date: 	05/11/10 

NO - ppm 
v/v Dry 

1 	9:45 9.9 9.1 
2 	9:46 6.4 19.0 
3 	9:47 10.1 9.0 
4 	9:48 6.4 19.1 
5 	9:49 10.0 9.0 
6 	9:50 8.5 13.5 
7 	9:51 8.2 14.0 
8 	9:52 8.1 14.7 
9 	9:53 8.6 12.7 

10 	9:54 7.7 15.5 
11 	9:55 8.9 11.9 
12 	9:56 7.5 16.2 
13 	9:57 9.0 11.2 
14 	9:58 7.2 16.9 
15 	9:59 9.3 10.6 
16 	10:00 7.0 17.5 
17 	10:01 9.2 10.3 
18 	10:02 6.8 17.5 
19 	10:03 9.5 10.0 
20 	10:04 6.6 18.0 
21 	10:05 9.5 9.6 
22 	10:06 6.5 19.0 

Averages: 8.22 13.83 

Instrument Calibration Checks 
02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time 
8:26 

Cs, 
0.0 

Resp., Cnir  
0.0 

(< 2% of span) 
0.0 

8:31 8.51 8.5 0.0 
8:35 20.5 20.5 0.0 

Initial Sys Bias Check Tank Value Instrument System Bias, SB;  

Time C„ Resp., Cs (< 5% of span) 
9:38 0.0 0.1 0.5 
9:40 8.51 8.5 0.0 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  Drift, D (SBf - SR) 

Time Cv  Resp., Cs  (< 5% of span) (< 3% of span) 
10:08 0.0 0.1 0.5 0.0 
10:10 8.51 8.5 0.0 0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 2-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 

Instrument Calibration Checks - continued  
NO:, Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

Time 	Cv 	Resp., CDir. 	(< 2% of span) 
8:26 	0.0 	0.1 	 0.1 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

100.7 ppm v/v Dry 

Initial Sys Bias Check 	Tank Value 	Instrument 

Time 	C, 	Resp., Cs  
9:38 	0.0 	0.2 
9:42 	51.5 	51.3 

Post Sys Bias Check 	Tank Value 	Instrument 

Time 	C, 	Resp., Cs  
10:08 	0.0 	0.2 
10:12 	51.5 	51.2 

Instrument Response Times: 	 Zero 

02 	 26 
NO,, 	 34 

System Bias, SI3;  

(< 5% of span) 
0.2 

-0.2 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 
High 

23 seconds 

31 seconds 

Drift, D (SBf- SBi) 

(< 3% of span) 
0.0 

-0.1 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.22 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.83 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A (°R) 

	

02 	8.2 % v/v d 

	

NO,, 	13.8 ppm v/v d 
NO,, Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NO,, 	0.44 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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• 
Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02 - 

v/v Dry 

Run #: 	3-02N0s. 
Time: 	10:15-10:36 
Date: 	05/11/10 

NO, - ppm 

v/v Dry 
1 	10:15 9.9 9.3 
2 	10:16 6.6 18.9 
3 	10:17 10.0 9.4 
4 	10:18 6.8 18.7 
5 	10:19 9.7 10.0 
6 	10:20 7.0 17.7 
7 	10:21 9.6 10.6 
8 	10:22 7.1 17.6 
9 	10:23 9.4 11.2 

10 	10:24 7.5 16.4 
11 	10:25 9.2 11.6 
12 	10:26 7.6 16.1 
13 	10:27 8.9 12.5 
14 	10:28 8.2 14.8 
15 	10:29 8.6 13.9 
16 	10:30 8.7 13.6 
17 	10:31 8.5 14.7 
18 	10:32 8.8 13.0 
19 	10:33 8.2 15.4 
20 	10:34 9.2 12.4 
21 	10:35 8.0 16.1 
22 	10:36 9.4 11.4 

Averages: 8.50 13.88 

Instrument Calibration Checks 

02 Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time 

8:26 

C, 

0.0 
Resp., CDir 

0.0 

(< 2% of span) 

0.0 
8:31 8.51 8.5 0.0 
8:35 20.5 20.4 -0.5 

Initial Sys Bias Check 

Time 

Tank Value 

Cv  

Instrument 

Resp., Cs  

System Bias, SB, 

(< 5% of span) 
10:08 0.0 0.1 0.5 
10:10 8.51 8.5 0.0 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 

Time C. Resp., Cs  (< 5% of span) (< 3% of span) 
10:38 0.0 0.1 0.5 0.0 
10:40 8.51 8.5 0.0 0.0 
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• 

Client: 	CIIS, Inc. - Laurel Refinery 	 Test #: 3-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 • Instrument Calibration Checks - continued 
NOx  Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

Time 	Cv 	Resp., Cnir 	(< 2% of span) 
8:26 	0.0 	0.1 	 0.1 
8:33 	51.5 	51.4 	 -0.1 
8:38 	100.7 	100.4 	 -0.3 
8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

Initial Sys Bias Check 	Tank Value 	Instrument 	System Bias, SB, 
Time 	Cv 	Resp., Cs 	(< 5% of span) 
10:08 	0.0 	0.2 	 0.2 
10:12 	51.5 	51.2 	 -0.3 

100.7 ppm v/v Dry 

Post Sys Bias Check 	Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB,) 
Time 	Cv 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
10:38 	0.0 	0.2 	 0.2 	 0.0 
10:42 	51.5 	51.2 	 -0.3 	 0.0 

Instrument Response Times: 	 Zero 	High 
02 	 26 	 23 seconds 
NOx 	 34 	 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.50 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.88 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A (°R) 

	

02 	8.5 % v/v d 

	

NOx 	13.8 ppm v/v d 
NOx  Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NOx 	0.44 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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• 
Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02 - 4Yo 

v/v Dry 

Run #: 	4-O2NOx 
Time: 	10:45-11:06 
Date: 	05/11/10 

NO. - ppm 
v/v Dry 

1 	10:45 7.5 14.9 
2 	10:46 9.4 8.5 
3 	10:47 9.2 8.4 
4 	10:48 8.9 10.1 
5 	10:49 7.6 14.2 
6 	10:50 9.5 8.5 
7 	10:51 8.7 10.7 
8 	10:52 7.7 14.1 
9 	10:53 9.4 8.6 

10 	10:54 8.7 11.1 
11 	10:55 7.7 14.0 
12 	10:56 9.1 8.4 
13 	10:57 8.5 10.7 
14 	10:58 7.8 13.9 
15 	10:59 9.3 8.7 
16 	11:00 7.8 12.8 
17 	11:01 8.0 11.6 
18 	11:02 9.2 8.4 
19 	11:03 7.8 13.0 
20 	11:04 8.1 11.7 
21 	11:05 9.1 8.4 
22 	11:06 8.1 12.1 

Averages: 8.50 11.04 

Instrument Calibration Checks 
02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time Cv  Resp., Cnir (< 2% of span) 
8:26 0.0 0.0 0.0 
8:31 8.51 8.5 0.0 
8:35 20.5 20.4 -0.5 

Initial Sys Bias Check Tank Value Instrument System Bias, SBi  

Time Cv  Resp., Cs  (< 5% of span) 
10:38 0.0 0.1 0.5 
10:40 8.51 8.5 0.0 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  Drift, D (S14- SB;) 
Time C„ Resp., Cs  (< 5% of span) (< 3% of span) 
11:08 0.0 0.1 0.5 0.0 
11:10 8.51 8.6 0.4 0.4 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 4-02NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 

Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

	

Time 	C, 	Resp., CDir 	(< 2% of span) 

	

8:26 	0.0 	0.1 	 0.1 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

100.7 ppm v/v Dry 

• 

Initial Sys Bias Check 	Tank Value 	Instrument 

Time 	C, 	Resp., Cs  
10:38 	0.0 	0.2 
10:42 	51.5 	51.2 

Post Sys Bias Check 	Tank Value 	Instrument 

Time 	Cv 	Resp., Cs 
11:08 	0.0 	0.2 
11:12 	51.5 	51.2 

Instrument Response Times: 	 Zero 

02 	 26 
NO„ 	 34  

System Bias, SB;  

(< 5% of span) 
0.2 

-0.3 

System Bias, SBf  

(< 5% of span) 
0.2 

-0.3 
High 

23 seconds 

31 seconds 

Drift, D (SBf - SB;) 

(< 3% of span) 
0.0 
0.0 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.50 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	11.04 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 

1,353 °A (°R) 

	

02 	8.5 % v/v d 

	

NO, 	10.9 ppm v/v d 
NQ Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NO, 	0.35 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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• 
Reference Data 
EPA Methods #3A & 7E 

Client: 	CRS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
0 2 - 9/0 

v/v Dry 

Run #: 	5-O2NOx 
Time: 	11:15-11:36 
Date: 	05/11/10 

NO, - ppm 
v/v Dry 

1 	11:15 9.6 9.2 
2 	11:16 6.6 17.6 
3 	11:17 9.5 9.6 
4 	11:18 6.6 17.5 
5 	11:19 9.4 10.0 
6 	11:20 6.9 17.4 
7 	11:21 9.3 10.4 
8 	11:22 7.0 16.5 
9 	11:23 9.1 11.0 

10 	11:24 7.3 16.7 
11 	11:25 8.9 11.9 
12 	11:26 7.4 15.8 
13 	11:27 8.8 12.2 
14 	11:28 7.6 15.1 
15 	11:29 8.6 12.8 
16 	11:30 7.7 15.1 
17 	11:31 8.6 13.2 
18 	11:32 8.0 14.2 
19 	11:33 8.3 13.9 
20 	11:34 8.2 14.1 
21 	11:35 8.2 14.5 
22 	11:36 8.4 13.5 

Averages: 8.18 13.74 

Instrument Calibration Checks 
02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time 

8:26 

Cv  

0.0 

Resp., 

0.0 
(< 2% of span) 

0.0 
8:31 8.51 8.5 0.0 
8:35 20.5 20.4 -0.5 

Initial Sys Bias Check Tank Value Instrument System Bias, SE3;  

Time Cv  Resp., Cs (< 5% of span) 
11:08 0.0 0.1 0.5 
11:10 8.51 8.6 0.4 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 
Time Cv  Resp., Cs  (< 5% of span) (< 3% of span) 
11:38 0.0 0.0 0.0 -0.5 
11:40 8.51 8.6 0.4 0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 5-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 

Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

	

Time 	C.. 	Resp., Cnir 	(< 2% of span) 

	

8:26 	0.0 	0.1 	 0.1 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

100.7 ppm v/v Dry 

Initial Sys Bias Check 	Tank Value Instrument System Bias, SBi  
Time 	C, 
11:08 	0.0 

Resp., Cs  
0.2 

(< 5% of span) 
0.2 

11:12 	51.5 51.2 -0.3 

Post Sys Bias Check 	Tank Value Instrument System Bias, SBf  Drift, D (SBf- SBi) 
Time 	Ci, Resp., Cs  (< 5% of span) (< 3% of span) 
11:38 	0.0 0.3 0.3 0.1 
11:42 	51.5 51.2 -0.3 0.0 

Instrument Response Times: Zero High 

02 26 23 seconds 
NO„ 34 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.18 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.74 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A (°R) 	 02 	8.1 % v/v d 

	

NO, 	13.6 ppm v/v d 
NO„ Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NO, 	0.43 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02  - % 
v/v Dry 

Run #: 	6-O2NOx 
Time: 	11:45-12:06 
Date: 	05/11/10 

NO - ppm 
v/v Dry 

11:45 
11:46 

7.3 
9.5 

16.4 
11.0 

3 	11:47 7.2 17.2 
4 	11:48 9.6 10.7 
5 	11:49 7.2 18.1 
6 	11:50 9.8 10.1 
7 	11:51 6.8 18.4 
8 	11:52 10.0 9.8 
9 	11:53 6.9 19.0 

10 	11:54 10.3 9.4 
11 	11:55 6.7 19.2 
12 	11:56 10.2 9.6 
13 	11:57 6.7 19.0 
14 	11:58 10.3 9.6 
15 	11:59 6.9 19.2 
16 	12:00 10.1 10.0 
17 	12:01 6.9 18.4 
18 	12:02 10.0 10.1 
19 	12:03 7.5 17.0 
20 	12:04 9.5 11.2 
21 	12:05 8.1 15.1 
22 	12:06 9.0 12.9 

Averages: 8.48 14.15 

Instrument Calibration Checks 

Tank Value 

Cv  

0.0 
8.51 
20.5 

Tank Value 

C, 

0.0 
8.51 

Tank Value 

Cv  

0.0 
8.51 

Instrument 

Resp., CDir 
0.0 
8.5 

20.4 

Instrument 

Resp., Cs 
0.0 
8.6 

Instrument 

Resp., Cs 
0.0 
8.6 

Reference Data 
EPA Methods #3A & 7E 

02 Instrument 

Calibration Error Tests 

Time 

8:26 
8:31 
8:35 

Initial Sys Bias Check 

Time 

11:38 
11:40 

Post Sys Bias Check 

Time 

12:08 
12:10 

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 

0.0 
0.0 

-0.5 

System Bias, SBi  

(< 5% of span) 

0.0 
0.4 

System Bias, SBf  

(< 5% of span) 

0.0 
0.4 

20.5 % v/v Dry 

Drift, D (SBf- S13;) 

(< 3% of span) 

0.0 
0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 6-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 • Instrument Calibration Checks - continued  
NO, Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

	

Time 	C, 	Resp., Cpir 	(< 2% of span) 

	

8:26 	0.0 	0.1 	 0.1 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

Initial Sys Bias Check 	Tank Value 	Instrument 	System Bias, SBi  

	

Time 	Cv 	Resp., Cs 	(< 5% of span) 

	

11:38 	0.0 	0.3 	 0.3 

	

11:42 	51.5 	51.2 	 -0.3 

100.7 ppm v/v Dry 

Post Sys Bias Check 	Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SBi) 
Time 	C, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
12:08 	0.0 	0.3 	 0.3 	 0.0 
12:12 	51.5 	51.3 	 -0.2 	 0.1 

Instrument Response Times: 	 Zero 	High 
02 	 26 	 23 seconds 
NO„ 	 34 	 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 

	
02 
	8.48 % v/v d 

Ps 	 26.478 "Hg 	 NOx 
	

14.15 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 
	

Calibration Corrected Values: 
1,353 °A (°R) 
	

02 	8.4 % v/v d 

	

NO, 	14.0 ppm v/v d 
NO, Molecular Wt. 	 46 

Mass Flow: 
cu. ft/lb-mole 	 NO, 	0.45 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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• 
Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02 - % 

v/v Dry 

Run #: 	7-O2NOx 
Time: 	12:15-12:36 
Date: 	05/11/10 

NO,, - ppm 
v/v Dry 

1 	12:15 10.1 9.3 
2 	12:16 6.8 18.6 
3 	12:17 10.1 9.5 
4 	12:18 7.1 17.3 
5 	12:19 9.5 10.2 
6 	12:20 8.2 14.3 
7 	12:21 8.6 13.7 
8 	12:22 9.1 11.5 
9 	12:23 7.7 16.4 

10 	12:24 9.9 9.7 
11 	12:25 6.9 18.2 
12 	12:26 10.1 9.2 
13 	12:27 6.7 18.6 
14 	12:28 10.0 9.3 
15 	12:29 7.2 17.6 
16 	12:30 9.6 10.3 
17 	12:31 8.0 14.9 
18 	12:32 8.9 12.6 
19 	12:33 8.6 13.7 
20 	12:34 8.3 14.4 
21 	12:35 9.0 12.6 
22 	12:36 8.0 15.9 

Averages: 8.56 13.54 

Instrument Calibration Checks 
02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time 

8:26 
Cy 

0.0 
Re sp 	C Di, 

0.0 
(< 2% of span) 

0.0 
8:31 8.51 8.5 0.0 
8:35 20.5 20.4 -0.5 

Initial Sys Bias Check Tank Value Instrument System Bias, SB;  
Time Cv  Resp., Cs  (< 5% of span) 
12:08 0.0 0.0 0.0 
12:10 8.51 8.6 0.4 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  Drift, D 	SB;) 
Time Cv  Resp., Cs (< 5% of span) (< 3% of span) 
12:38 0.0 0.0 0.0 0.0 
12:40 8.51 8.5 0.0 -0.4 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 7-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 • Instrument Calibration Checks - continued  
NO, Instrument 	 Calibration Span, CS: 
Calibration Error Tests 	Tank Value 	Instrument 	System CE, SCE 

	

Time 	C„, 	Resp., CDir 	(< 2% of span) 

	

8:26 	0.0 	0.1 	 0.1 

	

8:33 	51.5 	51.4 	 -0.1 

	

8:38 	100.7 	100.4 	 -0.3 

	

8:45 	53.3 	49.4 	(05/03/11 FCC Logger) 

Initial Sys Bias Check 	Tank Value 	Instrument 	System Bias, SBi  

	

Time 	C„ 	Resp., Cs 	(< 5% of span) 

	

12:08 	0.0 	0.3 	 0.3 

	

12:12 	51.5 	51.3 	 -0.2 

100.7 ppm v/v Dry 

Post Sys Bias Check 	Tank Value 	Instrument 	System Bias, SBf 	Drift, D (SBf - SB;) 
Time 	C,, 	Resp., Cs 	(< 5% of span) 	(< 3% of span) 
12:38 	0.0 	0.3 	 0.3 	 0.0 
12:42 	51.5 	51.3 	 -0.2 	 0.0 

Instrument Response Times: 	 Zero 	High 
02 	 26 	 23 seconds 
NO, 	 34 	 31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.56 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.54 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A (°R) 

	

02 	8.5 % v/v d 

	

NO„ 	13.4 ppm v/v d 
NO„ Molecular Wt. 	 46 

Mass Flow: 
cu. ft/lb-mole 	 NO„ 	0.43 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 
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Tank Value 

Cv  

0.0 
8.51 
20.5 

Tank Value 

Cv  

0.0 
8.51 

Tank Value 

Cv  

0.0 
8.51 

Instrument 

Resp., C Dir 

0.0 
8.5 

20.4 

Instrument 

Resp., Cs  
0.0 
8.5 

Instrument 

Resp., Cs  
0.0 
8.5 

• 
Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

ft 	Time 
02 - % 
v/v Dry 

Run #: 	8-O2NOx 
Time: 	12:45-13:06 
Date: 	05/11/10 

NO - ppm 
v/v Dry 

1 	12:45 10.1 9.5 
2 	12:46 6.7 19.4 
3 	12:47 10.4 9.2 
4 	12:48 6.7 19.3 
5 	12:49 10.1 9.6 
6 	12:50 7.1 18.3 
7 	12:51 9.9 10.4 
8 	12:52 7.4 17.2 
9 	12:53 9.5 11.4 

10 	12:54 8.2 14.8 
11 	12:55 8.8 13.3 
12 	12:56 9.0 12.9 
13 	12:57 8.2 15.4 
14 	12:58 9.3 11.5 
15 	12:59 7.8 16.6 
16 	13:00 8.8 10.9 
17 	13:01 7.5 17.4 
18 	13:02 8.9 10.3 
19 	13:03 7.1 17.9 
20 	13:04 9.2 9.9 
21 	13:05 7.0 18.7 
22 	13:06 8.5 9.7 

Averages: 8.46 13.80 

Instrument Calibration Checks 
02  Instrument  

Calibration Error Tests 

Time 

8:26 
8:31 
8:35 

Initial Sys Bias Check 

Time 

12:38 
12:40 

Post Sys Bias Check 

Time 

13:08 
13:10 

Calibration Span, CS: 

System CE, SCE 

(< 2% of span) 

0.0 
0.0 

-0.5 

System Bias, S13i  

(< 5% of span) 

0.0 
0.0 

System Bias, SBf  

(< 5% of span) 

0.0 
0.0 

20.5 % v/v Dry 

Drift, D (SBf - SI3i) 

(< 3% of span) 

0.0 
0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 8-O2NOx 
Source : 	Zone D SRU 	 Date: 	05111/10 • Instrument Calibration Checks - continued 
NO Instrument Calibration Span, CS: 	100.7 ppm v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time Cv  Resp., CDir (< 2% of span) 
8:26 0.0 0.1 0.1 
8:33 51.5 51.4 -0.1 
8:38 100.7 100.4 -0.3 
8:45 53.3 49.4 (05/03/11 FCC Logger) 

Initial Sys Bias Check 	Tank Value 

Time 	C, 

Instrument 

Resp., Cs  

System Bias, SBi  

(< 5% of span) 
12:38 	0.0 0.3 0.3 
12:42 	51.5 51.3 -0.2 

Post Sys Bias Check 	Tank Value Instrument System Bias, SBf  Drift, D (SBf - SB;) 
Time 	C, Resp., Cs (< 5% of span) (< 3% of span) 
13:08 	0.0 0.3 0.3 0.0 
13:12 	51.5 51.2 -0.3 -0.1 

Instrument Response Times: Zero High 

0 	

02 26 23 seconds 
N0 	 34  31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.46 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	13.80 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A ("R) 	 02 	8.5 % v/v d 

	

NO„ 	13.6 ppm v/v d 
NO, Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 
	

NO, 	0.43 PPH 
Act Conditions 
	

1115.587 ft^3/1bmole 
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Reference Data 
EPA Methods #3A & 7E 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRU 

# 	Time 
02 - % 
v/v Dry 

Run #: 	9-02NOx 
Time: 	13:15-13:36 
Date: 	05/11/10 

NO,, - ppm 
v/v Dry 

1 	13:15 7.5 17.4 
2 	13:16 9.8 11.2 
3 	13:17 7.9 16.5 
4 	13:18 9.5 12.3 
5 	13:19 8.3 15.4 
6 	13:20 9.4 13.2 
7 	13:21 8.9 14.5 
8 	13:22 9.0 14.6 
9 	13:23 9.3 13.4 

10 	13:24 8.6 15.6 
11 	13:25 9.6 11.9 
12 	13:26 7.9 16.9 
13 	13:27 9.0 12.7 
14 	13:28 7.8 11.1 
15 	13:29 8.3 16.1 
16 	13:30 7.8 11.0 
17 	13:31 7.6 15.8 
18 	13:32 8.7 11.8 
19 	13:33 8.1 14.7 
20 	13:34 8.1 16.4 
21 	13:35 7.8 13.2 
22 	13:36 8.2 14.0 

Averages: 8.50 14.08 

Instrument Calibration Checks 
02  Instrument Calibration Span, CS: 20.5 % v/v Dry 
Calibration Error Tests Tank Value Instrument System CE, SCE 

Time 

8:26 

C, 

0.0 

Resp., CDir  

0.0 
(< 2% of span) 

0.0 
8:31 8.51 8.5 0.0 
8:35 20.5 20.4 -0.5 

Initial Sys Bias Check Tank Value Instrument System Bias, SI3i  

Time Cv  Resp., Cs (< 5% of span) 
13:08 0.0 0.0 0.0 
13:10 8.51 8.5 0.0 

Post Sys Bias Check Tank Value Instrument System Bias, SBf  D (SBf- SB;) 
Time C, Resp., Cs  (< 5% of span) (< 3% of span) 
13:38 0.0 0.0 0.0 0.0 
13:40 8.51 8.5 0.0 0.0 
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Client: 	CHS, Inc. - Laurel Refinery 	 Test #: 9-O2NOx 
Source : 	Zone D SRU 	 Date: 	05/11/10 • Instrument Calibration Checks - continued  
NO Instrument 	 Calibration Span, CS: 	100.7 ppm v/v Dry 

System CE, SCE 
(< 2% of span) 

0.1 
-0.1 
-0.3 

(05/03/11 FCC Logger) 

Initial Sys Bias Check 	Tank Value 

Time 	C„ 

Instrument 

Resp., Cs  

System Bias, SBi  

(< 5% of span) 
13:08 	0.0 0.3 0.3 
13:12 	51.5 51.2 -0.3 

Post Sys Bias Check 	Tank Value Instrument System Bias, SBf  Drift, D (SBf- SBi) 
Time 	C, Resp., Cs  (< 5% of span) (< 3% of span) 
13:38 	0.0 0.3 0.3 0.0 
13:42 	51.5 51.2 -0.3 0.0 

Instrument Response Times: Zero High 

0111 	

02 26 23 seconds 
N0 	 34  31 seconds 

Data From Concurrent Traverse: 	 Calculations: 

Bar Pressure, Pb 	 26.50 "Hg 	 Averages: 
Static Pressure 	 -0.30 "H20 	 02 	8.50 % v/v d 
Ps 	 26.478 "Hg 	 NOx 	14.08 ppm v/v d 
Gas Flow 	 12,884.7 adcfm 

Avg. Stack Temp, Ts 	 893 °F 	 Calibration Corrected Values: 
1,353 °A (°R) 	 02 	8.5 % v/v d 

	

NO„ 	13.9 ppm v/v d 
NO, Molecular Wt. 	 46 

Mass Flow: 
cu.ft/lb-mole 	 NO, 	0.44 PPH 
Act Conditions 	 1115.587 ft^3/1bmole 

Calibration Error Tests 

Time 
Tank Value 

C, 
Instrument 

Resp., CDir 
8:26 0.0 0.1 
8:33 51.5 51.4 
8:38 100.7 100.4 
8:45 53.3 49.4 
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• 
CHS, Inc. - Laurel Refinery 
Zone D SRU 
02/NON  Computer Logger Data 
05/11/10 

Time 
OZ-% 

v/v Dry 
NON  - ppm 

v/v Dry Comments 
8:20 0.0 0.1 Initial Calibrations/Tank IDS 
8:21 0.0 0.1 

8:22 0.0 0.1 02  Tanks 
8:23 0.0 0.1 ET0003451 @ 8.51%; Exp. 09/28/12 
8:24 0.0 0.1 ET0003519 @ 20.5%; Exp. 06/19/12 
8:25 0.0 0.1 02  Instrument: Servomex 1400 
8:26 0.0 0.1 

8:27 0.0 0.1 NON  Tanks 
8:28 0.0 0.1 LL82176 @ 51.5 ppm; Exp. 10-19-11 
8:29 0.0 0.1 LL31587 @ 100.7 ppm; Exp. 08-11-10 
8:30 5.7 0.1 LL82188 @ 53.3 ppm; Exp. 10-29-11 

8:31 8.5 0.1 NO„ Instrument: CAI 400 
8:32 1.5 32.6 
8:33 0.0 51.4 
8:34 15.4 6.4 
8:35 20.5 0.1 
8:36 2.9 0.1 
8:37 0.0 70.3 
8:38 0.0 100.3 
8:39 0.0 5.8 
8:40 0.0 0.1 

8:41 6.1 0.1 02  Response Time 
8:42 8.5 0.1 

8:43 2.2 0.1 02  Response Time 
8:44 0.1 0.1 
8:45 0.1 0.1 
8:46 0.1 0.1 

8:47 0.1 34.8 NO„ Response Time 
8:48 0.1 51.3 

8:49 0.1 8.1 NO, Response Time 

8:50 0.1 0.2 
8:51 0.0 0.2 
8:52 0.0 0.2 
8:53 0.0 0.2 
8:54 0.0 0.2 
8:55 0.0 0.2 
8:56 0.0 0.2 
8:57 0.0 0.2 
8:58 0.0 0.2 
8:59 3.8 5.6 
9:00 8.2 12.9 
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• 

CHS, Inc. - Laurel Refinery 
Zone D SRU 
O2/NO, Computer Logger Data 

05/11/10 

Time 
02-% 

v/v Dry 
NOx  - ppm 

v/v Dry Comments 

9:01 8.4 16.5 
9:02 8.0 13.2 
9:03 7.7 12.8 
9:04 7.8 14.1 
9:05 7.8 14.9 
9:06 8.0 15.3 
9:07 8.5 12.9 
9:08 7.6 15.9 
9:09 8.1 13.7 
9:10 8.1 12.3 
9:11 8.3 11.2 
9:12 7.8 13.3 
9:13 7.5 13.2 
9:14 8.2 14.3 
9:15 7.7 12.6 Start Run 1 
9:16 7.7 14.1 
9:17 7.9 12.6 
9:18 7.8 11.1 
9:19 7.9 11.0 
9:20 7.6 15.7 
9:21 7.8 13.7 
9:22 7.5 13.0 
9:23 8.1 12.1 
9:24 8.3 12.0 
9:25 7.8 12.0 
9:26 7.6 11.2 
9:27 8.2 13.1 
9:28 8.0 14.6 
9:29 7.7 12.9 
9:30 8.3 16.2 
9:31 8.3 14.3 
9:32 7.7 13.8 
9:33 8.1 14.1 
9:34 8.4 12.7 
9:35 7.6 15.1 
9:36 8.4 11.4 End Run 1 
9:37 1.7 3.7 
9:38 0.1 0.2 
9:39 4.9 0.2 
9:40 8.5 0.2 
9:41 1.0 34.2 
9:42 0.1 51.3 
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05/11/10 

Time 
02 - % 
v/v Dry 

NO - ppm 

v/v Dry Comments 

9:43 0.1 5.1 
9:44 2.3 12.3 
9:45 9.9 9.1 Start Run 2 
9:46 6.4 19.0 
9:47 10.1 9.0 
9:48 6.4 19.1 
9:49 10.0 9.0 
9:50 8.5 13.5 
9:51 8.2 14.0 
9:52 8.1 14.7 
9:53 8.6 12.7 
9:54 7.7 15.5 
9:55 8.9 11.9 
9:56 7.5 16.2 
9:57 9.0 11.2 
9:58 7.2 16.9 
9:59 9.3 10.6 

10:00 7.0 17.5 
10:01 9.2 10.3 
10:02 6.8 17.5 
10:03 9.5 10.0 
10:04 6.6 18.0 
10:05 9.5 9.6 
10:06 6.5 19.0 End Run 2 
10:07 2.3 3.1 
10:08 0.1 0.2 
10:09 5.7 0.2 
10:10 8.5 0.2 
10:11 2.0 32.8 
10:12 0.1 51.2 
10:13 0.1 9.0 
10:14 2.7 15.5 
10:15 9.9 9.3 Start Run 3 
10:16 6.6 18.9 
10:17 10.0 9.4 
10:18 6.8 18.7 
10:19 9.7 10.0 
10:20 7.0 17.7 
10:21 9.6 10.6 
10:22 7.1 17.6 
10:23 9.4 11.2 
10:24 7.5 16.4 

CHS, Inc. - Laurel Refinery 
Zone D SRU 

02/NO% Computer Logger Data 
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CHS, Inc. - Laurel Refinery 
Zone D SRU 
02/NOx  Computer Logger Data 
05/11/10 

Time 
- 

v/v Dry 
NON  - ppm 

v/v Dry Comments 

10:25 9.2 11.6 
10:26 7.6 16.1 
10:27 8.9 12.5 
10:28 8.2 14.8 
10:29 8.6 13.9 
10:30 8.7 13.6 
10:31 8.5 14.7 
10:32 8.8 13.0 
10:33 8.2 15.4 
10:34 9.2 12.4 
10:35 8.0 16.1 
10:36 9.4 11.4 End Run 3 
10:37 0.9 4.2 
10:38 0.1 0.2 
10:39 5.9 0.2 
10:40 8.5 0.2 
10:41 1.7 30.7 
10:42 0.1 51.2 
10:43 0.1 5.6 
10:44 3.3 14.3 
10:45 7.5 14.9 Start Run 4 
10:46 9.4 8.5 
10:47 9.2 8.4 
10:48 8.9 10.1 
10:49 7.6 14.2 
10:50 9.5 8.5 
10:51 8.7 10.7 
10:52 7.7 14.1 
10:53 9.4 8.6 
10:54 8.7 11.1 
10:55 7.7 14.0 
10:56 9.1 8.4 
10:57 8.5 10.7 
10:58 7.8 13.9 
10:59 9.3 8.7 
11:00 7.8 12.8 
11:01 8.0 11.6 
11:02 9.2 8.4 
11:03 7.8 13.0 
11:04 8.1 11.7 
11:05 9.1 8.4 
11:06 8.1 12.1 End Run 4 
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CIIS, Inc. - Laurel Refinery 
Zone D SRU 

02/NO,Computer Logger Data 

05/11/10 

Time 
02 - 41A) 

v/v Dry 
NO, - ppm 

v/v Dry Comments 

11:07 2.6 4.4 
11:08 0.1 0.2 

11:09 3.9 0.2 

11:10 8.6 0.2 

11:11 22 37.1 

11:12 0.1 51.2 

11:13 0.1 8.5 
11:14 4.7 12.6 

11:15 9.6 9.2 Start Run 5 
11:16 6.6 17.6 
11:17 9.5 9.6 

11:18 6.6 17.5 

11:19 9.4 10.0 

11:20 6.9 17.4 
11:21 9.3 10.4 

11:22 7.0 16.5 
11:23 9.1 11.0 

11:24 7.3 16.7 

11:25 8.9 11.9 
11:26 7.4 15.8 
11:27 8.8 12.2 

11:28 7.6 15.1 
11:29 8.6 12.8 

11:30 7.7 15.1 
11:31 8.6 13.2 
11:32 8.0 14.2 

11:33 8.3 13.9 

11:34 8.2 14.1 

11:35 8.2 14.5 

11:36 8.4 13.5 End Run 5 
1.1:37 1.8 4.0 
11:38 0.0 0.3 

11:39 4.8 0.3 

11:40 8.6 0.2 
11:41 2.0 28.6 

11:42 0.1 51.2 
11:43 0.1 5.1 
11:44 4.6 11.8 

11:45 7.3 16.4 Start Run 6 
11:46 9.5 11.0 
11:47 7.2 17.2 

11:48 9.6 10.7 
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• 
CHS, Inc. - Laurel Refinery 
Zone D SRU 
02/NOx  Computer Logger Data 

05/11/10 

Time 
02 - 

v/v Dry 
NOT  - ppm 

v/v Dry Comments 

11:49 7.2 18.1 
11:50 9.8 10.1 
11:51 6.8 18.4 
11:52 10.0 9.8 
11:53 6.9 19.0 
11:54 10.3 9.4 
11:55 6.7 19.2 
11:56 10.2 9.6 
11:57 6.7 19.0 
11:58 10.3 9.6 
11:59 6.9 19.2 
12:00 10.1 10.0 
12:01 6.9 18.4 
12:02 10.0 10.1 
12:03 7.5 17.0 
12:04 9.5 11.2 
12:05 8.1 15.1 
12:06 9.0 12.9 End Run 6 
12:07 2.6 4.1 
12:08 0.0 0.3 
12:09 5.7 0.3 
12:10 8.6 0.3 
12:11 2.1 32.6 
12:12 0.1 51.3 
12:13 0.1 10.4 
12:14 2.7 14.2 
12:15 10.1 9.3 Start Run 7 
12:16 6.8 18.6 
12:17 10.1 9.5 
12:18 7.1 17.3 
12:19 9.5 10.2 
12:20 8.2 14.3 
12:21 8.6 13.7 
12:22 9.1 11.5 
12:23 7.7 16.4 
12:24 9.9 9.7 
12:25 6.9 18.2 
12:26 10.1 9.2 
12:27 6.7 18.6 
12:28 10.0 9.3 
12:29 7.2 17.6 
12:30 9.6 10.3 
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• 
CHS, Enc. - Laurel Refinery 
Zone D SRU 
02/NO„ Computer Logger Data 
05/11/10 

Time 
02  - % 
v/v Dry 

NO„ - ppm 
v/v Dry Comments 

12:31 8.0 14.9 
12:32 8.9 12.6 
12:33 8.6 13.7 
12:34 8.3 14.4 
12:35 9.0 12.6 
12:36 8.0 15.9 End Run 7 
12:37 1.2 3.7 
12:38 0.0 0.3 
12:39 5.4 0..3 
12:40 8.5 0.3 
12:41 2.6 38.2 
12:42 0.0 51.3 
12:43 0.0 11.1 
12:44 3.6 16.1 
12:45 10.1 9.5 Start Run 8 
12:46 6.7 19.4 
12:47 10.4 9.2 
12:48 6.7 19.3 
12:49 10.1 9.6 
12:50 7.1 18.3 
12:51 9.9 10.4 
12:52 7.4 17.2 
12:53 9.5 11.4 
12:54 8.2 14.8 
12:55 8.8 13.3 
12:56 9.0 12.9 
12:57 8.2 15.4 
12:58 9.3 11.5 
12:59 7.8 16.6 
13:00 8.8 10.9 
13:01 7.5 17.4 
13:02 8.9 10.3 
13:03 7.1 17.9 
13:04 9.2 9.9 
13:05 7.0 18.7 
13:06 8.5 9.7 End Run 8 
13:07 2.3 2.6 
13:08 0.0 0.3 
13:09 6.3 0.3 
13:10 8.5 0.3 
13:11 2.1 27.9 
13:12 0.0 51.2 
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• 
CHS, Inc. - Laurel Refinery 
Zone D SRU 

02/NO,Computer Logger Data 

05/11/10 

Time 
02  - % 

v/v Dry 
NO - ppm 

v/v Dry Comments 

13:13 0.0 6.8 
13:14 3.3 13.2 
13:15 7.5 17.4 Start Run 9 
13:16 9.8 11.2 
13:17 7.9 16.5 
13:18 9.5 12.3 
13:19 8.3 15.4 
13:20 9.4 13.2 
13:21 8.9 14.5 
13:22 9.0 14.6 
13:23 9.3 13.4 
13:24 8.6 15.6 
13:25 9.6 11.9 
13:26 7.9 16.9 
13:27 9.0 12.7 
13:28 7.8 11.1 
13:29 8.3 16.1 
13:30 7.8 11.0 
13:31 7.6 15.8 
13:32 8.7 11.8 
13:33 8.1 14.7 
13:34 8.1 16.4 
13:35 7.8 13.2 
13:36 8.2 14.0 End Run 9 
13:37 1.6 3.6 
13:38 0.0 0.3 
13:39 4.8 0.3 
13:40 8.5 0.2 
13:41 2.4 33.2 
13:42 0.0 51.2 
13:43 0.0 8.3 
13:44 0.0 0.3 
13:45 0.0 0.3 
13:46 0.0 0.2 
13:47 0.0 0.2 
13:48 0.0 0.2 
13:49 0.0 0.3 
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• EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

1-S02/GF 
09:15-09:36 
05/11/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (cu.ft. ) ("1120) ("1120) "F "F 

1 7 347.000 0.43 2.12 57 909 0.6557 
2 14 0.44 2.12 58 909 0.6633 
3 21 0.45 2.12 58 909 0.6708 
4 362.720 0.45 909 0.6708 
5 0.44 908 0.6633 
6 0.44 908 0.6633 

0.43 908 0.6557 
2 0.43 908 0.6557 

0.44 907 0.6633 
4 0.45 907 0.6708 
5 0.44 907 0.6633 
6 0.43 907 0.6557 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.720 dcf Stack Area 3.829 sq.ft. 
Water Volume 47.0 ml 

Method 3A SO2  Analysis MI-pion 

%02  Average 7.9 %v dry Normality Ba" .Solution 0.0101 	N 

Orsat Vol. Ba' 	Solution 43.75 	ml 
%CO2  Average 3.7 %v dry 

Page 1 of 2 
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• 

Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

1-S02/GF 
05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6626 "H20 

Avg Meter Temp. (Tm) 58 °F Avg Stack Temp. (Ts) 908 °F 
Avg Meter Temp. (Tm) 518 °A (°R) Avg Stack Temp. (Ts) 1,368 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.135 dscf Velocity (Vs) 65.30 fps 

Actual Meter 
Volume, Vm(actual) 47.851 awcf Volume (actual conditions) 15,002.0 awcfm 

Volume Water 12,972.2 adcfm 
Vapor, Vw(std) 2.212 scf Volume (std. conditions) 307,448.6 wscf/hr 

(@ 68 °F & 29 .92"Hg) 5,124.1 wscfm 
Moisture (Bws) 0.1353 265,850.8 dscf/hr 
Percent Moisture 13.53 %v 4,430.8 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 28.91 lb/lb-mole Dry Basis 13.3 	ppmv d 
Wet (Ms) 27.43 lb/lb-mole Wet Basis 13.3 	ppmv a 

SO2  Concentration 2.200E-06 	lbs/dscf 

SO2  Mass Emissions 0.58 	lbs/hr 

Page 2 of 2 
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V 	

PARTICULATE FIELD DATA 
COMPANY NAME: 

0- PLANT LOCATION 

.., >OURCE TESTED

METER BOX OPERATOR: 

-_,-14 1) RUN #: 

DATE: 

START TIME: 

END TIME: 

L, (31,- 1..1,-. 	1 . --7-)A i /1(0 
-,'e-- -E)1"\..,,e_. I) 	--,}-, L.,k I LT  

,-____\ l'‘--/ ' 	 TECHNICIANS:i -17‘,_/' --5C; 
EQUIPMENT / IDENTIFICATION CHECKS: 

--,,Z__) 	PITOT 
i_______, 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

-.) I 
—  	NOZZLE # 	----̀!-- I 	TEST TIME RITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)--„ 

4pITOTS, METER BOX -------- NOZZLE DIA. 
, 

1/-1 	POST 

_.------ ORSAT Y FACTOR /"/\ 	T/C READOUT 
/ -_— TEDLAR TRAIN LEAK 

TRAIN LEAK 
_ 	STATIC PRESSURE 

( ==--, PRE 
L_----THERMOCOUPLE L.r2e...D 	PRE 	(-.17)"=1; 	POST 
(-a_ --41:AROMETRIC '//STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 	i  

r/ Pitot 

AP( "H20) 

Meter 

AH  

Meter 

Tm (°F) 

Pump 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 

(°F) 

,, 
7-- /.1/",-,2 L55 5 ,,..4,--7_, ,----,201  -:5 .----;_.,,„,  

_,----, 5cxr- --  

„ ti 90-i 
, . 
t. LIDS' 

'-Vi, 

1 (__,13 
'-:=132 

--",--7 z__ ,--5 (_, ey-2, 

qz1 

-z  -16(/ '' 
Q....e . 	- ,-- ji0c> 
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Cr, .Q7.3 

• MOISTURE DETERMINATION 

COMPANY NAME: 	  
PLANT LOCATION: 	L.  
SOURCE TESTED: 	 5.-;K  

Weighed By:  c, ".,/ 	Balance Level: 	L _-------r3aTance Zeroed: 

RUN # 
TEST DATE: 

   

   

   

Weight (grams) 

Impinger #1 
Final Weight 

Initial Wei ht 
Weight Gain 

Impinger #2 

	

Final Weight 	C-0  

	

Initial Weight 	 )  
Weight Gzr---.4-c.s, 

Impinger #3 

	

Final Weight 	 

	

Initial Weight 	 
Weight 

 

 

14,  

 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	 

Initial W • ht 
Weight Gain 

   

   

   

     

Total Mass of Moisture Captured: 

....111104,40444,741.  

52, grams 

Notes: 

WoridDrive011Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

2-S02/GF 
09:45-10:06 
05/11/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P II Temp. Temp. Delta 

(min.) (cu.ft. ) ("1120) ("H20) °F "F 

1 7 364.300 0.44 2.12 59 893 0.6633 
2 14 0.43 2.12 59 893 0.6557 
3 21 0.44 2.12 59 894 0.6633 
4 379.950 0.45 894 0.6708 
5 0.45 894 0.6708 
6 0.44 893 0.6633 
1 0.43 893 0.6557 
2 0.44 893 0.6633 
3 0.44 892 0.6633 
4 0.45 892 0.6708 
5 0.45 892 0.6708 
6 0.46 891 0.6782 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.650 dcf Stack Area 3.829 sq.ft. 
Water Volume 49.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.2 %v dry Normality Ba.' + Solution 0.0101 	N 

Orsat Vol. Ba" Solution 43.75 	ml 
%CO2  Average 3.8 %v dry 

Page 1 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

2-S02/GF 
05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6658 "H20 

Avg Meter Temp. (Tm) 59 °F Avg Stack Temp. (Ts) 893 °F 

Avg Meter Temp. (Tm) 519 °A (°R) Avg Stack Temp. (Ts) 1,353 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.045 dscf Velocity (Vs) 65.29 fps 

Actual Meter 
Volume, Vm(actual) 47.337 awcf Volume (actual conditions) 14,999.7 awcfm 

Volume Water 12,884.7 adcfm 
Vapor, Vw(std) 2.306 scf Volume (std. conditions) 310,809.5 wscf/hr 

(@ 68°F & 29.92"Hg) 5,180.2 wscfm 
Moisture (Bws) 0.1410 266,985.4 dscf/hr 
Percent Moisture 14.10 %v 4,449.8 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 28.94 lb/lb-mole Dry Basis 13.4 ppmv d 
Wet (Ms) 27.40 lb/lb-mole Wet Basis 13.4 ppmv a 

SO2  Concentration 2.200E-06 	lbs/dscf 

SO2  Mass Emissions 0.59 	lbs/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

- PLANT LOCATION 

'SOURCE TESTED 

METER BOX OPERATOR: 

(1,1 1+ -7.  RUN #: 

DATE: 

START TIME: 

END TIME: 

..- 

/ ,.::.7,- 1-.4-‘('e-t-- MAO 
-_- _,,--_-,(\_e 	U 	-",--':)P-Ak UM 

c )1" _.,/ 	 TECHNICIANS: 	-)1,:\ 'or • 

EQUIPMENT / IDENTIFICATION CHECKS: 	r  , 	,-, 
PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

 	NOZZLE # 	-„__-_--7 	TEST TIME i 	_..-- PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

i '.2(''.  ,) 
,- ----- PITOTS, T:..?, fr. 	METER BOX _------- NOZZLE DIA. 

, 
P-71- 	POST 

"--- .----ORSAT , 	f--1 	Y FACTOR j, 	T/C READOUT 
)''' 	_--TEDLAR - TRAIN LEAK 

TRAIN LEAK 
- -,:-€--)STATIC PRESSURE 

— 	PRE 
, 	,_„..--- THERMOCOUPLE /S-7-- 	i 	PRE 	,-- e...)':,-; POST 
7,-54,\BAROMETRIC (:2","- TACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 

Pitot 
Reading 

AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 
(°F) 

 
% CO2 % 02 

',.-7 I Id Q, \Q 91 
— 

I-12-1 9-1 - 
--, '̀,72 L._.. c-  cl -̀-:- m  r:-.),1":,2 ,---;39 t_-_-_-) 4-1 '-''''-'1•:- 

, 0/ -.-.'„?<_1) 	---2, 

• 	.....r.,  , 	
,14 

9 LI 

'--..7 ..0 	•■•••"7  

...,.* 

- 1 --• 
...--- 

, /ICS ' 	11 
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COMPANY NAME: 	C-714-75 r  
PLANT LOCATION: 

 

RUN # 
TEST DATE: 

 

	 / AD 

  

    

SOURCE TESTED: 	 -t-) f---; 

    

     

     

Weighed By: 	J 	Balance Level: 	/ ,------Balance Zeroed: 

     

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Wei ht 
Weight Gain 

Impinger #2 
Final Weight 

Initial Wei ht 
Weight Gain 

   

   

   

Impinger #3 
Final Weight 

Initial Weight 
Weight Gain 

     

     

     

       

oC 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	'5'?-02  

Initial WeigbL....":-E 1  

Total Mass of Moisture Captured: 

Weight Gain I I  

grams 

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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• EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 	CHS, Inc. - Laurel Refinery 
Location: 	Laurel, Montana 
Source: 	Zone D SRIJ 

Test 3-S02/GF 
Time: 10:15-10:36 
Date: 05/11/10 

Sample 
Point 

# 

Clock 
Time 

(min.) 

Meter 
Reading 

(cu.ft. ) 

Delta 
P 

("1120) 

Delta 
11 

("1120) 

Meter 
Temp. 

()F 

Stack 
Temp. 

"F 

SQRT 
Delta 

p 

1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 

7 
14 
21 

381.500 

397.080 

0.45 
0.44 
0.44 
0.43 
0.44 
0.45 
0.43 
0.45 
0.44 
0.44 
0.45 
0.44 

2.12 
2.12 
2.12 

59 
60 
60 

882 
882 
883 
883 
883 
883 
883 
883 
884 
884 
884 
884 

0.6708 
0.6633 
0.6633 
0.6557 
0.6633 
0.6708 
0.6557 
0.6708 
0.6633 
0.6633 
0.6708 
0.6633 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.580 dcf Stack Area 3.829 sq.ft. 
Water Volume 48.0 nil 

Method 3A SO2  Analysis Titration 

%02  Average 8.5 %v dry Normality 13a +  ÷ Solution 0.0101 	N 

Orsat Vol. Ba1 ' Solution 45.63 	ml 
%CO2  Average 3.7 %v dry 

Page 1 of 2 
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• Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	3-S02/GF 
Date: 	05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6645 "H20 

Avg Meter Temp. (Tm) 60 °F Avg Stack Temp. (Ts) 883 °F 
Avg Meter Temp. (Tm) 520 °A (°R) Avg Stack Temp. (Ts) 1,343 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.955 dscf Velocity (Vs) 64.91 fps 

Actual Meter 
Volume, Vm(actual) 46.594 awcf Volume (actual conditions) 14,912.4 awcfm 

Volume Water 12,835.1 	adcfm 
Vapor, Vw(std) 2.259 scf Volume (std. conditions) 311,301.3 wscOhr 

(@ 68 °F & 29.92"Hg) 5,188.4 wscfm 
Moisture (Bws) 0.1393 267,937.0 dscf/hr 
Percent Moisture 13.93 %v 4,465.6 dscfm 

0 	Gas Density SO2  Emissions 
Dry (Md) 28.93 lb/lb-mole Dry Basis 14.0 ppmv d 
Wet (Ms) 27.41 lb/lb-mole Wet Basis 14.0 ppmv a 

SO2  Concentration 2.300E-06 	lbs/dscf 
SO2  Mass Emissions 0.62 	lbs/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 

"--- 

COMPANY NAME: 

PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

(--- RUN #: 

DATE: 

START TIME: 

END TIME: 

, 
ci— ut-fe,„ 'i- 	/1 //W 

C..) 	--<::),,,k. i 	i 
J ,A._./ 	 TECHNICIANS: 	171, t. 0.--)i-__:.'?C:cp 

EQUIPMENT / IDENTIFICATION CHECKS: 	--) 
PITOT 

TEST 
TEST, 

,----1 / 
NOZZLE # 	c-,./ I 	TEST TIME r _,----- RITOTS, PRE-TEST 

 POST-TEST 
SYSTEM 

BAG 
@ °F 

PRESSURE ("Hg) 

,..--- PITOTS, METER BOX 

VACUUM, ("Hg) 
(ft3/min) 

("H2O) 

NOZZLE DIA. 

I3 	POST 

.-- 	
-- 	ORSAT SAMPLING /---- 

, 	f --I 	Y FACTOR /1--1 	T/C READOUT 
,-•--- TEDLAR TRAIN LEAK 

TRAIN LEAK 

-- —„ 1.--)  STATIC PRESSURE 

I ''-,.., 	PRE 
,,.----- THERMOCOUPLE ,K., I 	PRE 	,...'"X".:>- -"-,; 	POST 
(;21:-PBAROMETRIC 

,,.) 
i-76,---/ /STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
Ap( oH20) 

Meter 

H 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

-- 	, -----eTt., 
. 1 " .)r` ' 

(-)e)  
( ‘ -.-1 --- 5  ---- Lli-i •"e.'75 —2:7:7 

1-(.).z_ 1 	1 ',.;-,2.1i-d,, (212(.9 t-,7 /--/' -i 1 i Cp 

---..,) -4--  < ,__---t_.)  

. ,,- A,  , Li e,,,,-?g  

q/ - 5 

—7 ...„ - gil E-3 
L..‘:,  €/_i 

s
Do -.0-, 

... ,, /Jo .9-yq 

,---- - -, Li 44 ",;-.53--' i 
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COMPANY NAME: 	t4 
PLANT LOCATION:  Z—  

SOURCE TESTED: 
Weighed By:  c,_) 	Balance Level: 	 Zeroed: 

RUN # 
TEST DATE: .T------,/7r-70 

MOISTURE DETERMINATION 

Weight (grams) 

Impinger #1 
Final Weight 	  

Initial Weight 	CP H  
Weight 	 fr  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

    

Impinger #3 

	

Final Weight 	  

	

Initial Weight 	  
Weight—Grir'.---4:  PR  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	 

Initial Weiht 
Weight Gain 
	D , 

Total Mass of Moisture Captured: 

L(5  
grams 

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 
Revised 6/20/07 jmf 
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EPA Methods #1-4 &6 
Field Data & Calculations 

S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CIS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

4-S02/GF 
10:45-11:06 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (cu.ft. ) ("H2o) ("H20) °F °F 

1 7 398.500 0.43 2.12 60 889 0.6557 
2 14 0.44 2.12 61 889 0.6633 
3 21 0.45 2.12 61 888 0.6708 
4 414.110 0.45 888 0.6708 
5 0.44 888 0.6633 
6 0.43 889 0.6557 
1 0.43 889 0,6557 
2 0.44 889 0.6633 

0.44 890 0.6633 
4 0.45 890 0.6708 
5 0.44 890 0.6633 
6 0.45 890 0.6708 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.610 dcf Stack Area 3.829 sq.ft. 
Water Volume 50.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.5 %v dry Normality Ba f+  Solution 0.0101 	N 

Orsat Vol. Ba.` 	Solution 50.0 	ml 
%CO2  Average 3.7 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

4-S02/GF 
05/03/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6639 "H20 

Avg Meter Temp. (Tm) 61 °F Avg Stack Temp. (Ts) 889 °F 

Avg Meter Temp. (Tm) 521 °A ("R) Avg Stack Temp. (Ts) 1,349 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.955 dscf Velocity (Vs) 65.07 fps 

Actual Meter 
Volume, Vm(actual) 47.076 awcf Volume (actual conditions) 14,949.2 awcfm 

Volume Water 12,792.0 	adcfm 

Vapor, Vw(std) 2.354 scf Volume (std. conditions) 310,680.7 wscf/hr 

(@ 68 °F & 29 .92"Hg) 5,178.0 wscfm 

Moisture (Bws) 0.1443 265,849.5 dscf/hr 

Percent Moisture 14.43 %v 4,430.8 dscfm 

Gas Density SO? Emissions 

Dry (Md) 28.93 lb/lb-mole Dry Basis 15.4 ppmv d 

Wet (Ms) 27.35 lb/lb-mole Wet Basis 15.4 ppmv a 

SO2  Concentration 2.600E-06 	lbs/dscf 

SO2  Mass Emissions 0.69 	lbs/hr 
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PARTICULATE FIELD DATA 

--. 

COMPANY NAME: 

PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

- - - - 	■ l .:_.; (— 1--T RUN #: 

DATE: 

START TIME: 

END TIME: 

(-) 
L__,....3,..9.,e-e _V_ r---:2-/ i 1 /16 
0 ----51-27_,A.k.- 

th -- s, 
V>n-it-7 

7  ) ‘,., / 	 TECHNICIANS: 	c 	) 1,-,_,/ ) 	f 
• 	IP 	/ D 	I 	• - 	• 1 	H I, 

' 7--;' 	PITOT 
._ 	. 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H2O) 

,r-  -) I 
NOZZLE # 	. -,/ 1 	TEST TIME 1,--- 	PITOTS, PRE-TEST 

POST-TEST 
SYSTEM 

BAG 
@ °F 

PRESSURE ("Hg)-0  

r-  

/ _.---- PITOTS, - 	METER BOX -- ----7 NOZZLE DIA. 

T '. 	POST 
/ _.---- ORSAT SAMPLING , _c-j 	Y FACTOR /n 	T/C READOUT 

_,--- TEDLAR TRAIN LEAK 

	

7-, 	TRAIN LEAK 

	

-:..,-....) 	STATIC PRESSURE 

`7--, 	PRE 
-----.- THERMOCOUPLE ?.r., 	PRE 	(7...7. 	, 	POST 

',244713AROMETRIC ,';21_177  ---:-:-/' STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3) 

Pitot 
Reading 

AP(  oH20)  
Meter 

1-1 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  
Filter Box 

CF) 
Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

S),  

_,--7  

7) IL\ **,.1/') (s_Q A  
,--- 

2 9 r-,:-,z -? 

LIor  - -.:.  ---:, 

01111  
--,--" L. 	(-- 

LI A 1-1-'-
-) 

(-----, ...--  I_ LI d'i34,& 
, 	--- 

i 
,, 

-- i 

L.7 L 
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RUN # 
TEST DATE: 

Balance Zeroed: 

COMPANY NAME: 	Ca ---5-  
PLANT LOCATION:  / 0,-±)-ce L  
SOURCE TESTED: 	C62 .,N_.- 1-)  Ss-  f,--)_, tk, 

Weighed By: 	._!') '\N  	Balance Level: 	/_____.------- 

MOISTURE DETERMINATION • 
Weight (grams) 

Impinger 

	

Final Weight 	cc,62  

	

Initial Weight 	G -5 2 

	

Weight Gain 	  

Impinger #2 
Final Weight 	L E) 

Initial Weight 	C.„<:,',"*-() 
Weight Gain' -44- 	• 

Impinger #3 

	

Final Weight 	Lt99  

	

Initial Weight 	`5/  
Weight Gain  —  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 

	

Final Weight 	1 G  

	

Initial Weight 	  
Weight Gain'.'"' 4- ) L-I 

Total Mass of Moisture Captured: grams 

    

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xis 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

5-S02/GF 
11:15-11:36 
05/11/10 

Sample Clock Meter Delta Delta Meter Stack SORT 
Point Time Reading P Temp. Temp. Delta 

(min.) (cu.ft. ) ("1-120) ("1120) "F "F 

7 415.600 0.43 2.12 61 874 0.6557 
2 14 0.44 2.12 61 874 0.6633 
3 21 0.44 2.12 61 874 0.6633 
4 431.340 0.45 874 0.6708 
5 0.44 874 0.6633 
6 0.45 873 0.6708 
1 0.43 873 0.6557 
2 0.44 873 0.6633 
3 0.45 873 0.6708 
4 0.44 873 0.6633 
5 0.45 873 0.6708 
6 0.46 873 0.6782 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 

Static Pressure 

26.50 "Hg 

-0.30 "H20 

Stack Dimensional Data: 

Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.740 dcf Stack Area 3.829 sq.ft. 
Water Volume 51.0 ml 

Method 3A SO2  Analysis Titration 

9/002  Average 8.1 %v dry Normality Bay 	Solution 0.0101 	N 

Orsat Vol. Ba F-  Solution 49.38 	nil 

%CO2  Average 3.6 °Ay dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

5-S02/GF 
05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6658 "H20 

Avg Meter Temp. (Tm) 61 °F Avg Stack Temp. (Ts) 873 °F 

Avg Meter Temp. (Tm) 521 °A (°R) Avg Stack Temp. (Ts) 1,333 °A ("R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vtn(std) 14.072 dscf Velocity (Vs) 64.92 fps 

Actual Meter 
Volume, Vm(actual) 46.988 awcf Volume (actual conditions) 14,914.7 awcfm 

Volume Water 12,740.1 	adcfm 
Vapor, Vw(std) 2.401 scf Volume (std. conditions) 313,685.0 wscf/hr 

(@ 68 °F & 29.92"Hg) 5,228.1 wscfm 
Moisture (Bws) 0.1458 267,949.7 dscf/hr 
Percent Moisture 14.58 %v 4,465.8 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 28.90 lb/lb-mole Dry Basis 15.1 	ppmv d 
Wet (Ms) 27.31 lb/lb-mole Wet Basis 15.1 	ppmv a 

SO2  Concentration 2.500E-06 	lbs/dscf 

SO2  Mass Emissions 0.67 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

- PLANT LOCATION 

OURCE TESTED 

METER BOX OPERATOR: 

(-- ....4f, 

DATE: 

START TIME: 

END TIME: 

RUN #:  
i_,,,.... ti,f,e, V.. T___, di /1,_„,) i  
C) 	U-- 1 4 _, 

kn-.. 	 TECHNICIANS: 	_,..;1,,, ,---7--  I 13(_, 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST 
TEST, 

NOZZLE # 	'''‘.----,2 I 	TEST TIME i 	„--- PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg)-- 

IL _-- -PITOTS, r 	METER BOX 

VACUUM, ("Hg) 
(ft3/min) 

H2O)C 

--------- NOZZLE DIA. 

/ Li 	POST 
L ,%' ORSAT ; 	Y FACTOR ,e--1--A 	T/C READOUT 
L __,..- 	TEDLAR TRAIN LEAK 

TRAIN LEAK 

-50 STATIC PRESSURE 

/ (ED 	PRE 
L.-THERMOCOUPLE K.r'1) PRE 	°L:V..)I 	POST 
lq.; CTBAROMETRIC ..--- ' 4 	c_7:,  c;K 	„_.) STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft)) 

Pitot 
Reading 

AP( "H2O) 

Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

2-1 19. C_ --,(fr .- 
;:-4 

, 
	

1' )14 Cp I '. 	". LK: •-s>-.4., 

 -# 
, 
z-,  

;LI' .,..,3,,--;x2tri  

v---,74 .,- 

' q‘-  
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Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gairi'"--.4- 

MOISTURE DETERMINATION 

COMPANY NAME: 	 , 	  
PLANT LOCATION: 	  

SOURCE TESTED: 	 17-  S- 
Weighed By: 	  Balance Level:  	Zeroed: 

RUN # 

TEST DATE: 

  

  

   

Weight (grams) 

Impinger 

	

Final Weight 	 

	

Initial Weight. 	 
Weight Gain 

 

 

 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

        

        

        

Silica Gel Impinger 

	

Final Weight 	I '3 

	

Initial Wei ht 	  

	

Weight Gain 	//.- , 

       

       

       

Total Mass of Moisture Captured: 	 _) I grams 

            

Notes: 
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• 
EPA Methods #1-4 &6 
Field Data & Calculations 

S02/Gas Flow/Moisture 

Client: 

Location: 
Source: 

CHS, Enc. - Laurel Refinery 

Laurel, Montana 
Zone D SRU 

Test #: 

Time: 
Date: 

6-S02/GF 

11:45-12:06 
05/11/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) ("H20) °F °F 

1 7 432.800 0.45 2.12 61 916 0.6708 
2 14 0.44 2.12 62 916 0.6633 
3 21 0.44 2.12 63 915 0.6633 
4 448.600 0.43 915 0.6557 
5 0.45 915 0.6708 
6 0.45 915 0.6708 
1 0.43 915 0.6557 
2 0.44 914 0.6633 
3 0.44 914 0.6633 
4 0.45 915 0.6708 
5 0.44 915 0.6633 
6 0.46 915 0.6782 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 

Static Pressure 

26.50 "Hg 

-0.30 1-120 

Stack Dimensional Data: 

Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.800 dcf Stack Area 3.829 sq. ft. 
Water Volume 49.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.4 %v dry Normality Ba 4÷  Solution 0.0101 	N 

Orsat Vol. Ba 4f  Solution 50.0 	ml 
%CO2  Average 3.5 %v dry 

Page 1 of 2 

CHS. Inc. Test Report May 3-6 & 10-12. 2010 



Client: 	CUB, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

6-S02/GF 
05/11/10 

Average Delta H 

Avg Meter Temp. (Tm) 

2.12 "H20 

62 °F 

Average SQRT Dp 

Avg Stack Temp. (Ts) 

0.6658 "H2O 

915 °F 

Avg Meter Temp. (Tm) 522 °A (°R) Avg Stack Temp. (Ts) 1,375 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.098 dscf Velocity (Vs) 65.86 fps 

Actual Meter 
Volume, Vm(actual) 48.266 awcf Volume (actual conditions) 15,130.7 awcfm 

Volume Water 13,003.3 	adcfm 
Vapor, Vw(std) 2.306 scf Volume (std. conditions) 308,506.6 wscf/hr 

(@ 68°F & 29.92"Hg) 5,141.8 wscfm 
Moisture (Bws) 0.1406 265,130.6 dscf/hr 
Percent Moisture 14.06 %v 4,418.8 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 28.90 lb/lb-mole Dry Basis 15.2 ppmv d 
Wet (Ms) 27.37 lb/lb-mole Wet Basis 15.2 	ppmv a 

SO2  Concentration 2.500E-06 lbs/dscf 

SO2  Mass Emissions 0.66 	lbs/hr 
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PARTICULATE FIELD DATA 
10; COMPANY NAME: 

PLANT LOCATION 

;OURCE TESTED 
METER BOX OPERATOR: 

t 	-D RUN #: 

DATE: 

START TIME: 
END TIME 

----k..A.k,0 ' / 
. .:7/1/ I / /6)  

7.-)C- N 01/4- i 	, 	, 	_- 
1) L4 

( )1/,...1 	 TECHNICIANS: 	j.A.,,, I C20(70  
EQUIPMENT / IDENTIFICATION CHECKS: ,,--v-„, 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

('H20) 

''",:.) 1 --- 	NOZZLE # 	' - 	TEST TIME i 	-- PITOTS, PRE-TEST 
POST-TEST 

SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg)--, 

;'`C) 
/ 	_..-- PITOTS, -4- 	METER BOX ______.- NOZZLE DIA. 

( ...- 	POST 
,-__-----ORSAT c.. 	Y FACTOR 1.,A 	T/C READOUT 7— 	y.--TEDLAR TRAIN LEAK 

TRAIN LEAK 
0 STATIC PRESSURE 

'=1--) 	PRE 
I ,✓ THERMOCOUPLE (-'....----41:7)-,1-2 PRE 	.!7....:R 	POST 
-c-;6,---;CBAROMETRIC °:.k.C.0., //STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 
t 

Pitot 
Reading 

AP( 
"H20) 

 
Meter 

H 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 
Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
 

% CO2 % 02 

t. 1` .-_,-7V. WO 

1 Li v,K-2 Co":2 "r..----  L-ti. ,  --oSfs,)‹. 

i 1 
 „1„, L__..,....,  .._. 

/,1 . q ' - • 3 c1) c 
c--- 

9 
7 	--- 

-----2 1/Z-ft 
LA , L. 1 \ CE7  

../ ,..2 
c.  p  ..., 
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Ill  

RUN # 
TEST DATE: 

COMPANY NAME: 	14- 
PLANT LOCATION: /,  
SOURCE TESTED: 	C7 	 -  

Weighed By:  c_ 	Balance Level: 	/ 	Balance Zeroed: 

MOISTURE DETERMINATION • 
Weight (grams) 

Impinger 
Final Weight 	Co 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gam 

   

 

CP tH  

 

   

Impinger #3 
Final Weight 	  

Initial Weight._ 	L/ c  
Weight Gain 	,  

       

       

       

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

         

         

         

Silica Gel Impinger 
Final Weight 	  

Initial Weight 	-5? I Co  
Weight Gain ``.%/-' j 	, 

        

        

        

Total Mass of Moisture 

       

grams 

             

Notes: 

WoridDrive01:/Forms/Forms/Moisture4.xls 
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• 
EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CEIS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

7-S02/GF 
12:15-12:36 
05/11/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P Temp. Temp. Delta 

(min.) (cu.ft. ) ("H20) ("H20) 

1 7 450.000 0.43 2.12 62 879 0.6557 
2 14 0.44 2.12 63 879 0.6633 
3 21 0.45 2.12 63 879 0.6708 
4 465.850 0.44 879 0.6633 
5 0.44 878 0.6633 
6 0.43 878 0.6557 
7 0.43 878 0.6557 
8 0.44 878 0.6633 
1 0.44 877 0.6633 
2 0.45 877 0.6708 
3 0.44 877 0.6633 
4 0.43 877 0.6557 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.850 dcf Stack Area 3.829 sq.ft. 
Water Volume 47.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.5 %v dry Normality Ba*F  Solution 0.0101 	N 

Orsat Vol. Ba" Solution 48.75 	nil 
%CO2  Average 3.5 %v dry 

Page 1 of 2 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

7-S02/GF 
05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6620 "H20 

Avg Meter Temp. (Tm) 63 °F Avg Stack Temp. (Ts) 878 °F 

Avg Meter Temp. (Tm) 523 °A (°R) Avg Stack Temp. (Ts) 1,338 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.116 dscf Velocity (Vs) 64.54 fps 

Actual Meter 
Volume, Vm(actual) 46.748 awcf Volume (actual conditions) 14,827.4 	awcfni 

Volume Water 12,818.3 	adcfm 
Vapor, Vw(std) 2.212 scf Volume (std. conditions) 310,683.5 wscf/hr 

(@ 68 °F & 29.92"Hg) 5,178.1 wscfrn 
Moisture (Bws) 0.1355 268,585.9 dscflhr 
Percent Moisture 13.55 %v 4,476.4 dscfm 

Gas Density SO2  Emissions 
Dry (Md) 28.90 lb/lb-mole Dry Basis 14.8 ppmv d 
Wet (Ms) 27.42 lb/lb-mole Wet Basis 14.8 ppmv a 

SO2  Concentration 2.500E-06 lbs/dscf 

SO2  Mass Emissions 0.67 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

(7_4 -- RUN #: 

DATE: 

START TIME: 

END TIME: 

---N"")  
(__-....1....%.,.14-NE.:2,....L.., c-711 1 / /i/D 
c,_.) 	-,---"S e,tx I '-;----2 1 cr-Th 

j \ is,-/ 	 TECHNICIANS: 	I  .AA.  i I,-1-277:-C-0 
EQUIPMENT / IDENTIFICATION CHECKS: 	__ ._, 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min)

("H20) STATIC PRESSURE 

	NOZZLE # 	1---Z 1 	TEST TIME (_,--- PITOTS, PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) ----,---.---:),9 

) r.  - A.) 
t ,,-- PITOTS, --,7. ._, 	METER BOX -------7 	NOZZLE DIA. 

I ..7) 	POST 
i 	__--ORSAT SAMPLING  ' 1 	Y FACTOR - 	T/C READOUT 
f - ,.--TEDLAR TRAIN LEAK 

TRAIN LEAK 
,_, 	PRE 

) 	,,--THERMOCOUPLE )0 	PRE 	(X)**:,.'41 	POST 
"--,,Z7,(--1-8AROMETRIC --,---:.2G .';:13`;''gT ACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

3  Reading (ft) 

Pitot 
Reading 

AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 
Imp. Exit 

CF) 

Stack 
Temp. 
(°F) 

% CO2 % 02 

LI W rtm _-.12: 

1 
 

<2 1 Li ----2-i',-2 C .-2 p 7'--T-"_.-- - 	c-I-  9 1'1,2 
- - -,-,--.-n ---- 	c-- (,__I 	,----,_5:. -,-,?, 1/22 (2, ,-- 

::- 4./ ---- ,‹),:..v e.-- 	I 

_, 

-.--) , 	4. 
--2q 

/ i 

.."5")4-  31  

( --, .) 
, LAC," S? 

, 	... 
1 

1_12..1 '?-5 52g 
_ 2  

‘.7 ? • qt/ 
4..-c-1,-----y--- 
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COMPANY NAME: 	,f4 RUN # 
TEST DATE: PLANT LOCATION: I 

SOURCE TESTED: 
Weighed By: )1 i•Y 	Balance Level: 	L 	Balance Zeroed: 

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weight 
Weight Gain 

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

grams 

Impinger #3 

	

Final Weight 	  

	

Initial Weiht 	 

	

Weight Gain 	+ '1; 

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	3 

Initial Weight  
Weight Gaiir"'4,44  I 0 , 

Total Mass of Moisture Captured: 

MOISTURE DETERMINATION 

Notes: 

WorldDrive011Forms/Forms/Moisture4.xls 
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EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

Sample 
Point 

# 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Clock 	Meter 	Delta 
Time 	Reading 	P 

(min.) 	(cult. ) 	("H20) 

Delta 
11 

("H20) 

Test #: 
Time: 
Date: 

Meter 
Temp. 

°F 

8-S02/GF 
12:45-13:06 
05/11/10 

Stack 
Temp. 

°F 

SQRT 
Delta 

e 

1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 

7 
14 
21 

467.400 

483.180 

0.44 
0.43 
0.44 
0.44 
0.45 
0.44 
0.43 
0.44 
0.44 
0.45 
0.44 
0.45 

2.12 
2.12 
2.12 

63 
63 
64 

910 
910 
910 
910 
909 
909 
909 
909 
908 
908 
908 
908 

0.6633 
0.6557 
0.6633 
0.6633 
0.6708 
0.6633 
0.6557 
0.6633 
0.6633 
0.6708 
0.6633 
0.6708 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 
Static Pressure 

26.50 "Hg 
-0.30 "H20 

Stack Dimensional Data: 
Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.780 dcf Stack Area 3.829 sq.ft. 
Water Volume 50.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.5 %v dry Normality Ba" Solution 0.0101 	N 

Orsat Vol. Ba' 	Solution 48.75 	ml 
%CO2  Average 3.6 %v dry 

Page 1 of 2 
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• 
Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 	8-S02/GF 
Date: 	05/11/10 

Average Delta H 2.12 "H20 Average SQRT Dp 0.6639 "F120 

Avg Meter Temp. (Tm) 63 °F Avg Stack Temp. (Ts) 909 °F 

Avg Meter Temp. (Tm) 523 °A (°R) Avg Stack Temp. (Ts) 1,369 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 14.053 dscf Velocity (Vs) 65.55 fps 

Actual Meter 
Volume, Vm(actual) 48.065 awcf Volume (actual conditions) 15,059.5 	awcfin 

Volume Water 12,898.5 	adcfm 
Vapor, Vw(std) 2.354 scf Volume (std. conditions) 308,400.2 wscf/hr 

(@ 68 °F & 29.92"Hg) 5,140.0 wscfin 
Moisture (Bws) 0.1435 264,144.8 dscf/hr 
Percent Moisture 14.35 %v 4,402.4 dscfin 

Gas Density SO2  Emissions 
Dry (Md) 28.92 lb/lb-mole Dry Basis 14.9 ppmv d 
Wet (Ms) 27.35 lb/lb-mole Wet Basis 14.9 ppmv a 

SO2  Concentration 2.500E-06 	lbs/dscf 

SO2  Mass Emissions 0.66 	lbs/hr 

Page 2 of 2 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

3OURCE TESTED 

METER BOX OPERATOR: 

" ,--- 
cf--- ft —...) RUN #: 

DATE: 

START TIME: 

END TIME: 

-.C"-/  ,--75_ 
/„..„(X.AA.zet t c-;1"// / A 0 
0 .5 	tit, 111)-qt -, 

\A-,-,/ 	 TECHNICIANS: 	_.---),-.\,_,/ i "'-fx9(,_p 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

--- 	i 
	NOZZLE # 	L.x I 	TEST TIME / _.--PITOTS, PRE-TEST 

POST-TEST 
SAMPLING SYSTEM 
BAG 

@ °F 
PRESSURE ("Hg) —  

..,..---- PITOTS, , 	METER BOX 	-NOZZLE DIA. 
___, 

/' LY 	POST 
/._ _..-- ORSAT Y FACTOR „Al 	T/C READOUT 

__--TEDLAR TRAIN LEAK 
TRAIN LEAK 

_ 	STATIC PRESSURE 

/ (-7 	PRE 
/ ✓- THERMOCOUPLE c -70 I 	PRE 	(iiis)--- 	POST 
',< BAROMETRIC '-',W.,‘", .1,--- TACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 

AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum  

(Hg) 

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

....?  
-3 17-, 2 I i 	' ' , : s 	. ,) - 	- 2.2' ; 9 • _rd (..-TQL1 '77.) /- cp '59 - 

I 	: 

qi D 

L , L(Z-1 ':716) 

62 till 1(99 

....-„, , zl LI 01 

.._ 
(„....0 /- 	(---, L.163,s  

Updated 10/05/09 of 
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Ica  
MOISTURE DETERMINATION • COMPANY NAME: 	CH-5  

PLANT LOCATION: 	cx-k,k2C-e-L  
SOURCE TESTED: 	V S.  f---N'tk  

Weighed By: 	  Balance Level: 	/  	Zeroed: 

RUN # 
TEST DATE: 

 

-7_,// I AD 

 

  

  

Weight (grams) 

Impinger #1 
Final Weight 

Initial Weigh  
Weight Gain 

  

  

  

Impinger #2 

	

Final Weight 	  

	

Initial Weight 	Cp  
Weight Gain 

Impinger #3 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

  

  

  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	I 

Initial Weigh.  
Weight Gain 	  

Total Mass of Moisture Captured: „ grams 

   

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 

Revised 6/20/07 jmf 
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• 
EPA Methods #1-4 &6 
Field Data & Calculations 
S02/Gas Flow/Moisture 

Client: 
Location: 
Source: 

CHS, Inc. - Laurel Refinery 
Laurel, Montana 
Zone D SRU 

Test #: 
Time: 
Date: 

9-S02/GF 
13:15-13:36 
05/03/10 

Sample Clock Meter Delta Delta Meter Stack SQRT 
Point Time Reading P H Temp. Temp. Delta 

# (min.) (cu.ft. ) ("H20) ("1120) IT °F e 

1 7 484.700 0.43 2.12 64 869 0.6557 
2 14 0.44 2.12 64 869 0.6633 
3 21 0.44 2.12 64 869 0.6633 
4 500.430 0.45 869 0.6708 
5 0.44 870 0.6633 
6 0.45 870 0.6708 
1 0.43 870 0.6557 
2 0.43 870 0.6557 
3 0.44 870 0.6633 
4 0.44 871 0.6633 
5 0.45 871 0.6708 
6 0.44 871 0.6633 

FIELD DATA INPUT: (CONTINUED) 

Barometric Pressure (Pb) 

Static Pressure 

26.50 "Hg 

-0.30 "1-120 
Stack Dimensional Data: 

Circular 

Meter Cal. Factor 0.99 Y Diameter 2.208 ft 
Pitot Factor (cp) 0.84 Rectangular 
Total Test Time 21 min Width 0.000 ft 
Sample Time Interval 7 min Length 0.000 ft 
Meter Volume (Vm) 15.730 dcf Stack Area 3.829 sq.ft. 
Water Volume 49.0 ml 

Method 3A SO2  Analysis Titration 

%02  Average 8.5 %v dry Normality Ba.' 	Solution 0 0101 	N 

Orsat Vol. Ba+ 	Solution 45.0 	ml 
%CO2  Average 3.7 %v dry 
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Client: 	CHS, Inc. - Laurel Refinery 
Source: 	Zone D SRU 

FIELD DATA AVERAGES/CALCULATIONS 

Test #: 
Date: 

9-S02/GF 
05/03/10 

Average Delta El 2.12 "H20 Average SQRT Dp 0.6633 "1420 

Avg Meter Temp. (Tm) 64 °F Avg Stack Temp. (Ts) 870 °F 

Avg Meter Temp. (Tm) 524 °A (°R) Avg Stack Temp. (Ts) 1,330 °A (°R) 

Pressure Meter (Pm) 26.656 "Hg Pressure Stack (Ps) 26.478 "Hg 

Standard Meter Stack Gas: 
Volume, Vm(std) 13.982 dscf Velocity (Vs) 64.52 fps 

Actual Meter 
Volume, Vm(actual) 46.356 awcf Volume (actual conditions) 14,822.8 awcfm 

Volume Water 12,723.9 adcfm 
Vapor, Vw(std) 2.306 scf Volume (std. conditions) 312,455.4 wscf/hr 

(@ 68 °F & 29.92"Hg) 5,207.6 wscfm 
Moisture (Bws) 0.1416 268,211.7 dscf/hr 
Percent Moisture 14.16 %v 4,470.2 dscfm 

Gas Density SO2  Emissions 

Dry (Md) 28.93 lb/lb-mole Dry Basis 13.8 ppmv d 
Wet (Ms) 27.38 lb/lb-mole Wet Basis 13.8 	ppmv a 

SO2  Concentration 2.300E-06 lbs/dscf 

SO2  Mass Emissions 0.62 	lbs/hr 
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PARTICULATE FIELD DATA 
COMPANY NAME: 
PLANT LOCATION 
SOURCE TESTED 
METER BOX OPERATOR: 

:-i_tii -:..) RUN #: 
DATE: 
START TIME: 
END TIME: 

—I 
i_,_,,,_.4..+...{ 	.L., ' :IV/ / //c'D 
-,) ----::7; ' 	1,_ I 	̀:.:, 

, 	k„,_/ 	 TECHNICIANS: 	f ,i l 	ii I ''':?._)-7S Co 
EQUIPMENT / IDENTIFICATION CHECKS: 	,---) 

' PITOT 

/ --if 	POST 

„---) 
	 —NOZZLE # 	-i-' 	TEST TIME t 	- -PITOTS, PRE-TEST 

POST-TEST 
SYSTEM 

BAG 

@ °F 

PRESSURE ("Hg) 

/ 
.t .,_---PITOTS, -i<',2 ,"--1 	METER BOX __--- NOZZLE DIA. 

("Hg) 

/ 	--ORSAT SAMPLING ,i,/J 	Y FACTOR 7'-/k, 	T/C READOUT 
--- / 	-TEDLAR / 	,,„2 	PRE TRAIN LEAK TEST VACUUM 

TRAIN LEAK TEST (ft3/min) 

-".-_-7--...//STACK DIMENSIONS 

/ __ - THERMOCOUPLE ,, -,77CAO PRE 	0, 	.POST 

-;26:7/13AROMETRIC —, 30 STATIC PRESSURE (IH20) 

Sample 
Point 

Time 
(min)  

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
AP( '

H20) 
 

Meter 

A H 

Meter 
Temp. 

Tm (°F) 

Pump  
Vacuum 

(Hg) 

 Filter Box 

CF) 

Imp. Exit 

CF) 

Stack 

Temp. CF) 
% CO2 % 02 

L_ 	,.....i tit  „---yy,-) 
-c"L"' 

1 
,---22 

7  , I cc: C.-Q 1-1 ,_---- L•-/ Cv - 	_a -). 7` — 
' (Li 

„2„?.1,:-..,2 c2. 14  ,._ /1 
f'ED. '-'-..__- -2 

.............) --4-i r:>. 

--:--2 
2..4 

(0 , z - i 5 

Lj , q q g---21 
qc-  „„ ..„, „2  ..„,i3 	1  

Revised 5-10-07 of 
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MOISTURE DETERMINATION • COMPANY NAME: 	C-1-1-  
PLANT LOCATION:  /_-  
SOURCE TESTED: 	-t--)  5- 

Weighed By: 	' "_.. 	Balance Level: 	/__/1Falance Zeroed: 

RUN # 	  

TEST DATE: 	/0 

  

  

  

Weight (grams) 

Impinger #1 
Final Weight 	  

Initial Weight 
Weight Gain 	  

Impinger #2 
Final Weight 

Initial Weight 
Weight Gain 

   

   

   

Impinger #3 

	

Final Weight 	  

	

Initial Weight 	  

	

Weight Gain 	,  

Impinger #4 (if applicable) 

	

Final Weight 	 

	

Initial Weight 	 
Weight Gain 

Silica Gel Impinger 
Final Weight 	4;6)  

Initial 	52.c1D  
Weight Gain 	,  

Total Mass of Moisture Captured: grams 

   

Notes: 

WorldDrive01:/Forms/Forms/Moisture4.xls 

Revised 6/20/07 jmf 
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ORSAT SHEET 

C. -,OMPANY NAME: 	1.15  
PLANT LOCATION: 	  
SOURCE TESTED: 

Gas 2 3 Average 

.... ' • : • : • : • : 
;:::. •••• 
••••••••. •:•: • 

• e 

• : • : • : • : 	• : 	• : 	 :•:•:•:•:•:•: • : • • • : : • : • : • 	: : • : • : • • : • : • : • : • : • : • • : • : • 	•:•:•:•:•:•:•:•:•:• 
: • : • : • : • 	: • 	• : • : • : • e : • • : • 	: • : • : • • 	: • : • : • : • • 	: • : • : • 	: • : • : : • : • : 	• : • 	: • : • : • : • : • : : : • : • : • : • • : • : • : • : • • 	: • : • : 
. • . • , • . • . • . • . • 	• . • . • . • . • . • . • . • . • . • . • . • • . • 	• • • • . • . • . . • . • 	• . • . • . • 	• . • 	• 	• 	• , • , • . • . • . • . • . • . • . • . • . . • . • . • • . • . • . 

. • : • . • . • . • : • 	• • • • : • • • : • : : • • • : 	• : • • • • 	:•:.:-:.:• 	: • : • . • : : • : • : • : • 	• : • : • 	: • : : 	• : • 	: • : • : • : • : • : • : • : • 
: • 	• : • : • 	: • : : • : • : • : • : • : • • : • : • :•:•:- •:•:•:•:•:•:•:•: • : • : • : • : • : • : : • : • : • V. • : : • : • ; • : • : • 	: • : • 	: 	• : • : • • • • : • : • : 

..... • • • : 4'77. 	: • : 	: • 	• 

•:•:::': . . 

• 

: • • 	: : 	• 	: 	: : : • : : • : • : • : 	• : • : • : : • 	• 

• : • : • : • : • 	• : • 	• : • : • 	• : • 	" • 	• 	• 	• : • :• : • : • 
• • 	• : : : • : : • 	• 	• : • : • : : • : 

....... . .. . .. . ••••••" 

• : • • • : • : • : • : 	• : • : • : • • • : 	:•: 	• • : 	: 	: 
. • . • . • ' • • • 

•-•—• 

• : • 
• • 	: • : • : • : • ... . •• • : 	• : • . 

.•.. • 

Total CO2 + 02 Run # 

Run # Total CO2 + 02 

CO2  

02 

:        

• :•:•:•:•: . 

Total CO2  + 02 Run # 

CO2  

02 

Total: • . •.•.•.•.•.•.•.•.•.•.•..•.•,-.-....•.•,•.•.•.•.•.•.•.• 

• : 	• : • : • : • : • : • 
••••••••••••••.'.•.".'.'. 

Run # 

Run # 

• • • • . 	..... . • .. • .... • . •••• •••••••••••• Tatati.  

Total CO2 + 02 

CO2  

02 

••••••••• 	 • 	. 	..... •.•.•.•. , 

• . 	. 

Total CO2 + 02 

CO2  

02 

• A 4 )  

: • : • : • : • : • : • : • : • : • : • : • 
: • : • : • : • : • : • 	: • : • : 
••••••••••••••••••• 

• ■••••• 	e• ....•.•..•.•......... • • • ••• • • •••••••••••••••.• • 

.•.•.•.•. 	 • • : • 	• 

	

: 	: • 

• • 	• • • • • • • • • • • • • • • • : • : • : • • 
: • : • 	: • : • : • : • : : • : • : • : • : • : 	: • 	• 

• • • • • • • • . . ..... • . .. 

• • • • • •.•.•.•. 
• • • • • • • • • • '• 	.• • • • '.• • • • • • 	• ••• • 	. 

. 	• 
.•.•. „•.• 

• • : 	: : 	: 	: : : 	: 	: : : : : 	: : : : : : : : 	: : 	• • : •:•: 
••••••••••••••.•:• :•:•:•:•:••••••••••.•:•:•:•: 

. • • • • • • • • . • . • . • . • . • . • . • . • .. , • . • 
.•••.•.•.•.•.•.................. 

• • • . • • • • • • 
• • • • • • 	: • 	: • : 	: • : • : : 
••••••• ••• • • 	•••• . . . . 	 . . . . . . . • . 

••••••••••••••••••••••••••••••••••••••••••••••••••.•.'. 
:-:• 

: • :•:•: • / • / • 	• : • '.• ; • : • : • : • : • : • : • :•:•: • : : • " •  

. • 	: • : • : • : • 	• : • : • : • : • : 	• 	: • : : • : • : • : • : 

. . • .•.•. 
• . • • • • • 	• • 	• 	• • : • 	• : • : • 	: 	: : 	„ 

TEST DATE: -7-5/// //&) 

CO2  

02 

Notes: 

C 
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C e X 	DATE: 
Jr? 1.,/  Normality Ba(C104)2 	 SOURCE TESTED: 	 e  

COMPANY NAME: 

9  
1.0 1,3' 	Blank (ml.) 	 Total Titration: i —  471  

- 

Total Volume 	5 00 	Dilution: 

Ba++ (ml.) 

Run # 

01,liquot (ml.) 

SO2  ANALYSIS TITRATION 

Run # 	/3 LA 	Total Volume 

 

Dilution: 

 

      

Aliquot (ml.) 	2 0 Ba++ (ml.) 

 

Blank (ml.) Total Titration: 

     

Run # 	 J 	Total Volume 	,j te) 0 	Dilution: 	 

Aliquot (m1.) 	2 0 	Ba++ (ml.) 	/, 75 	Blank (ml.) 	0  

/, 7 5-  

    

 

al Titration: 

    

    

Run # 

Aliquot (ml.) 	.2q0 

Run # 

Aliquot (m1.) 	2 0 

Total Volume 5 CO 

Ba++ (ml.) ? s 

/, 75 

Total Volume 5-00 

Ba++ (ml.) /, 

Dilution: 

Blank (ml.) 	 Total Titration: 

Dilution: 	 

Blank (ml.) 	 Total Titration: 	41..c. 

Run # 

OD Aliquot (ml.) 

 

Total Volume 	5 CO 	Dilution: 	-  

Ba++ (ml.) 	Q , n 	Blank (ml.) 	0 	Total Titration: 	■  

‘ r:,  

 

 

Run # 	 C 	Total Volume 	5 0 0 	Dilution: 	 

Aliquot (ml.) 	'. 0 	Ba++ (ml.) 	1, / 5" 	Blank (ml.) 	0 	Total Titration: 	7, 3 0 
. O 

Run # 	4 	Total Volume 	5.0 0 	Dilution: 	 

Aliquot (ml.) 	.9-. O 	Ba++ (ml.) 	.2 , (.)- 	Blank (ml.) 	0 	Total Titration: 	5-0 , 0 

Run # 	 7 	Total Volume 	5-00 	Dilution: 	 

Aliquot (ml.) 	2 e) 	Ba++ (ml.) 	/, 	7/-3- 	Blank (ml.) 	0 	Total Titration: 	I" 

/, / ../j- 

Run # 	e3 	Total Volume 	. _ c / 20 	Dilution: 	 

Aliquot (ml.) 	:2 0, 	Ba++ (ml.) 	./. 1 C 	Blank (ml.) 	Total Titration: 	'/ ?, 26--  

WoridDrive01: \Forms\Forrns\SO2 Analysis Titrationl.xls 
Revised 06/25/07 Imf 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	 RUN #: 	1,-1-12S 

LOCATION: Laurel, Montana 
	 TIME: 	08:45-08:55 

SOURCE: 	Zone A H2S Monitor 
	 DATE: 	05/12/10 

FIELD DATA 

Meter Volume  
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

00 LAB DATA 

253.01 liters 

243.00 liters 

10.01 liters 

0.98 (IL) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

49.5 °F 

9.7 °C 

Thiosulfate Normality: 	0.0100 

Iodine Normality: 	 0.0100 

Iodine Volume: 
	 25.0 ml 

Sample Thio Volume: 
	 24.20 ml 

Blank Thio Volume: 
	 24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	9.04 std cubic liters 

C(H2S) = 
	11.31 mg/dscm 

PPM H2S = 	7.98 ppm v/v dry 

CHS. Inc. Test Report May 3-6 & 10-12. 2010 



RTICULATE FIELD DATA 
ICOMPANY 

PLANT LOCATION 

- SOURCE 

METER BOX 

" 	..-- , 
NAME: 	S w_..--11 RUN #: 

/_, 	1.A.:1-6?-1, _A- DATE: 	c-- 	VO21/4' 

	

'-- 		7Vi,:y\- 1r TESTED ---..--70-e- A` - 	) -. START TIME:

END TIME: 

-,,SLI 

OPERATOR: 	kA.A.__./ 	 TECHNICIANS: 	'c ,,,)1A,/ 3 t=D .---) 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, 
TRAIN LEAK TEST, 

STATIC PRESSURE 

NOZZLE # 
NOZZLE DIA. 
TIC READOUT 
PRE 
PRE 

1 	;'- 
1 r( j TEST TIME 

POST 
POST 

	PITOTS, PRE-TEST 
PITOTS, POST-TEST 
ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

BAROMETRIC PRESSURE ("Hg) 

/  j 	t 	- 
16_,) / I -,, ' . 	,' 

("Hg) 
(ft3/min) 
("H2O) 

/ / 	,.1,..) 
,f-:',.'1.. -)  CY 

/ 	
T,--, --)-' STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 	, 

Reading (fa) 

Pitot 
,Keading 
AP( "H2O)  

Meter 
AH 

Meter 
Temp. 
Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 
(F) 

Imp. Exit 
(°F) 

Stack 
Temp.  

(°F) 
% CO2 % 02 

f---6;2 1-- l-  , (.1.--)0 

 	11-- 
Ln 

_ 	_ 	• 
--_,D 

--;-- 	100, 	' 	) I . 	'1--  

0 	 

Undated 10/05/09 of 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	 RUN #: 	2-H2S 

LOCATION: Laurel, Montana 
	 TIME: 	09:15-09:25 

SOURCE: Zone A H2S Monitor 
	

DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

LAB DATA 

Thiosulfate Normality: 
Iodine Normality: 

Iodine Volume: 
Sample Thio Volume: 
Blank Thio Volume: 

263.97 liters 

254.00 liters 

9.97 liters 

0.98 (IL) 

26.59 " Hg 
675.39 mm Hg 

0.0100 
0.0100 

25.0 ml 

24.10 ml 
24.80 nil 

Meter Temperature: 

50.0 °F 

10.0 °C 

CALCULATED RESULTS 

Vm (std) = 
	

8.99 std cubic liters 

C(H2S) = 
	

13.27 mg/dscm 

PPM H2S = 	9.37 ppm v/v dry 

Page 1 of 1 
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LATE FIELD DATA 
COMPANY 

SOURCE 

METER BOX 

NAME: 	( — 
RUN* 

 LOCATION Z___—_-%—ttfl-f.=?— 
t 

DATE: 	-c541 - M: 
f l 	_ 

TESTED ''.....7.__.,?_-"r'k-(.-e- A 	ti-..2__. START TIME: 	1 

OPERATOR: 	,.._ 
-
)1,, j 	 TECHNICIANS: 

,-- 
END TIME: 	c 	) 

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, 
TRAIN LEAK TEST, 

STATIC PRESSURE 

NOZZLE # 	/D TEST TIME 

POST 
POST 

	PITOTS, PRE-TEST 
	PITOTS, POST-TEST 
	ORSAT SAMPLING 

TEDLAR BAG 
THERMOCOUPLE 

'.:-.:)(:), 	1BAROMETRIC 

NOZZLE DIA. 
T/C READOUT 
PRE 	Vt.) 

SYSTEM 	,. 

@ °F 

PRESSURE ("Hg) 

("Hg) 	j 
(ft'/min) 	,!__-..< ) 	PRE 	:-.."----1) 

("H20) STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
AP( "H20) 

Meter 

 H  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

CF) 

Im p. Exit 

CF) 

Stack 
Temp. 

(°F) 

% CO2 % 02 

__,... 
--------) -2 

`,-)  

_4_-,-:--4 	,c 
1 - 	-, 

.,_̂) 

0 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 	3-H2S 

LOCATION: Laurel, Montana 
	

TIME: 	09:45-09:55 

SOURCE: 	Zone A H2S Monitor 
	

DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) 

Meter Factor (Y): 

Barometric Pressure: 

274.98 liters 

265.00 liters 

9.98 liters 

0.98 (IL) 

26.59 ''Hg 
675.39 mm Hg 

Meter Temperature: 

50.5 °F 

10.3 °C 

LAB DATA 

Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	

25.0 ml 
Sample Thio Volume: 
	

24.05 ml 
Blank Thio Volume: 
	 24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	

8.99 std cubic liters 

C(H2S) = 
	14.22 mg/dscm 

PPM E-12S = 	10.04 ppm v/v dry 
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PARTICULATE FIELD DATA 

"--- 

%....- 

COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

(-- 	-- RUN #: 
 

DATE: 

START TIME: 

END TIME: 

L.----,— IA-0e— 
., ,„„ 

-.ES;f/ 	/it 
7,--7_____,:f_—,,,A„,e_ 	/4 -1-4-, -ff.--.; ` LI c------; 

i \,-, i 	 TECHNICIANS: 	C, 	, / ----1 `,__-):--; 
EQUIPMENT / IDENTIFICATION CHECKS: 

PITOT 

TEST VACUUM, ("Hg) 
TEST, (ft3/min) 

("H20) 

I /0 
NOZZLE # 	i C_;,' 	TEST TIME PITOTS, PRE-TEST 

PITOTS, POST-TEST 
ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

PRESSURE ("Hg) --_-42(,":-.37BAROMETRIC 

1 L. 	METER BOX NOZZLE DIA. 
, 

f (i ‘) 	POST 
, -] 52; Y FACTOR 

TRAIN LEAK 
TRAIN LEAK 

STATIC PRESSURE 

T/C READOUT 
i () 	PRE 

/ :".--`,!,---' PRE ,e.:;_) ff --, 	POST 

STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
Ap( 

"H20) 

Meter 

Fl 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) '' 	. 

Filter Box 

(°F) 
. 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
% CO2 % 02 

I 0 --_-2f'' - . IS c._ 5,1 

„...._—. 
-4---- 	c-- 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 

• FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 
LOCATION: Laurel, Montana 

	
TIME: 	10:50-11:00 

SOURCE: 	Zone A II2S Monitor 	 DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

286.02 liters 

276.00 liters 

10.02 liters 

0.98 (IL) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

51.0 °F 

10.6 °C 

LAB DATA • 	Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	

25.0 ml 
Sample Thio Volume: 
	

23.95 ml 
Blank Thio Volume: 
	

24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	

9.02 std cubic liters 
C(H2S) = 
	

16.06 mg/dscm 

PPM H2S = 	11.34 ppm v/v dry 
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PARTICULATE FIELD DATA 
COMPANY NAME: COMPANY 

LANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

 l't 1-45 (±.-- RUN* 

DATE: 

START TIME: 

END TIME: 

LI 
„ 

/, 0- LA. f-'?..,t___ Jed 	((--x  

'':-Z-01\-'e-- "--- t4-Q:::1) i 	:-:-.) 

(_,.)1,4._,2 	 TECHNICIANS: 	L)h/ 
1 
	/ 

t 	,e---)." -\ 
/ 	(,..n.._./ 

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ('H2O) 

NOZZLE # 
NOZZLE DIA. 
T/C READOUT 
PRE 
PRE 

ID TEST TIME 

POST 
POST 

PITOTS, PRE-TEST 
PITOTS, POST-TEST 
ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

PRESSURE ("Hg) -,(-K,.),'"C7BAROMETRIC 

I 	/ 	_.., 

f  I f c,) — 
„` 	) r-  

, I 	(-r 	) 

1 :':i-2,:0 :-:;:f.._) 

STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
AP( 'H2O) 

Meter 

AH 

Meter 

Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
 

% CO2 % 02 

c ,_ 1  

	....___, 
------,, --4-- IQ. LIY:-.;,,? 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 	5-H2S 

LOCATION: Laurel, Montana 
	

TIME: 	11:20-11:30 
SOURCE: Zone A H2S Monitor 	 DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

296.96 liters 

287.00 liters 

9.96 liters 

0.98 (1L) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

51.5 °F 

10.8 °C 

LAB DATA • Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	

25.0 ml 
Sample Thio Volume: 
	

24.05 ml 
Blank Thio Volume: 
	

24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	

8.96 std cubic liters 
C(H2S) = 
	

14.26 mg/dscm 

PPM H2S = 	10.07 ppm v/v dry 

• 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

1 -5 RUN #: 

DATE: 

START TIME: 

END TIME: 

.--.:1--(--k-i€. AIM 

--_-_----- 	74 	14-,,,-.)  5 / I 	z.) 
cp ,,,,, _,/ 	 TECHNICIANS: 	t ,,%t,1 , 

f 	---2 	1 
1 	I 	___:(.-i 

EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ("H20) 

NOZZLE # 
NOZZLE DIA. 
T/C READOUT 
PRE 
PRE 

/()  i', 	,./ TEST TIME 

POST 
POST 

PITOTS, 
PITOTS, 

TEDLAR 
THERMOCOUPLE 

ORSAT SAMPLING 

PRE-TEST 
POST-TEST 

SYSTEM 
BAG 

@ °F 

PRESSURE ("Hg) 

I /,. 
cm  

/ L.) 
!-')' 

/ - 
/ .,- t -1--e':.) 

) 
, BAROMETRIC STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft) 

Pitot 
Reading 
AID( "H20) 

Meter 

H 

Meter 
Temp. 
Tm (0, 

Pump 
Vacuum 

(Hg)  

Filter Box 

(°F) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 
 

°A CO2 °A 02 

5.—r:)(,), ( 

C7 .(75 1 

c_7 oc 

--''''"'-,•.., , .4—  	9 (i 

/ 
I 
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• 

0 

EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	 RUN #: 	6412S 

LOCATION: Laurel, Montana 
	 TIME: 	11:50-12:00 

SOURCE: Zone A 112S Monitor 
	

DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

307.99 liters 

298.00 liters 

9.99 liters 

0.98 (1L) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

52.0 °F 

11.1 °C 

LAB DATA 

Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	 25.0 ml 

Sample Thio Volume: 
	

24.10 ml 
Blank Thio Volume: 
	 24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	8.97 std cubic liters 

C(H2S) = 
	13.30 mg/dscm 

PPM H2S = 	9.39 ppm v/v dry 
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PARTICULATE FIELD DATA 
COMPANY NAME: 

PLANT LOCATION 

SOURCE TESTED 

METER BOX OPERATOR: 

... 
f_____ 1-1.2: RUN* 

DATE: 

START TIME: 

END TIME: 

(.......o 

L.-. _.-\-I-A-re- (.. `-_-:-../W/e'... 

,--;--7....,42i\--e.'..- A- 	it-i<?  -_-_-) 1 / (5,t9 

,..,- 	/ 	 TECHNICIANS: 	,, 	," r7-(7.0 

EQUIPMENT / IDENTIFICATIOq CHECKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ("H2O) 

NOZZLE # 
NOZZLE DIA. 
T/C READOUT 
PRE 
PRE 

I (0 TEST TIME 

POST 
POST 

, PITOTS, PRE-TEST 
PITOTS, POST-TEST 
ORSAT SAMPLING SYSTEM
TEDLAR BAG 
THERMOCOUPLE @ °F 

PRESSURE ("Hg) ',.7-r-_,-7.5"53BAROMETRIC 

/ ) / __., 
_ 

1(0 
L ,  T-  , 	€ 	-) 

/ ) (5-„,) 

/ ,:-:-. 4--D .(.C) 

STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
Ap( "H2O) 

Meter 

AH 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

CF) 

Imp. Exit 

CF) 

Stack 
Temp. 

(°F) 
 

°/0 CO2 % 02 

s  — 	. ' --- 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 	7-1I2S 

LOCATION: Laurel, Montana 
	

TIME: 	12:20-12:30 

SOURCE: 	Zone A H2S Monitor 
	

DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) — 

Meter Factor (Y): 

Barometric Pressure: 

319.00 liters 

309.00 liters 

10.00 liters 

0.98 (1L) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

52.5 °F 

11.4 °C 

LAB DATA 

Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	

25.0 ml 
Sample Thio Volume: 
	

24.05 ml 
Blank Thio Volume: 
	

24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	

8.97 std cubic liters 

C(H2S) = 
	

14.25 mg/dscm 

PPM Ef2S = 	10.06 ppm v/v dry 
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ARTICULATE FIELD DATA 
(COMPANY 

,OURCE 

METER BOX 

NAME: 	C---- N ~_., RUN #: 

DATE: 

START TIME: 

END TIME: 

/ 	, ) 
, x, 

PLANT LOCATION 

TESTED 

/,.. 	A...‘,),..-(*•;..7_1 ., 	._. 
-_—,D4 /V/6) 

A 	--) ) „---",r-yve / 4-- '(=? (--.2)  _Th  

OPERATOR: cil.,} 	 TECHNICIANS: 	-2‘,A,..,/ I `,.-?_ -.124—) 

'EQUIPMENT / IDENTIFICATION CHECKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ("H2O) 

NOZZLE # 
NOZZLE DIA. 
TIC READOUT 
PRE 
PRE 

JO TEST TIME 

POST 
POST 

	PITOTS, PRETEST 
PITOTS, POST-TEST 
ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

BAROMETRIC PRESSURE ("Hg) 

/ I /_—, 

!/) 
/ ' f-", 

/ I f ) 
,--,,e.-.) : 47{) /  

''.L.. STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
Ap( oH20) 

Meter 

"1-1 

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg)  

Filter Box 

CF) 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F)  

% CO2 % 02 

 	— 
----; 

— ..-- 

------ 10, 6-->r) 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 	8-112S 
LOCATION: Laurel, Montana 

	
TIME: 	12:50-13:00 

SOURCE: Zone A H2S Monitor 	 DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

329.97 liters 

320.00 liters 

9.97 liters 

0.98 (IL) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

53.0 °F 

11.7 °C 

LAB DATA 

Thiosulfate Normality: 
Iodine Normality: 

Iodine Volume: 
Sample Thio Volume: 
Blank Thio Volume: 

0.0100 
0.0100 

25.0 ml 
24.00 ml 
24.80 ml 

CALCULATED RESULTS 

Vm (std) 
	

8.94 std cubic liters 

C(H2S) = 
	

15.25 mg/dscm 

PPM H2S = 	10.76 ppm v/v dry 

Page 1 of 1 
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12 

1 IS C2K-D 

PARTICULATE FIELD DATA 

f.. 

COMPANY NAME: 	 

C
PLANT LOCATION  /  

SOURCE TESTED 

METER BOX OPERATOR:  
EQUIPMENT / IDENTIFICATINCVIECKS: 
	PITOTS, PRE-TEST 

/  PITOTS, POST-TEST 
	ORSAT SAMPLING SYSTEM 
	TEDLAR BAG 

THERMOCOUPLE @ °F 

BAROMETRIC PRESSURE ("Hg) 

TECHNICIANS: 	11.--)/ 

PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ("H20) 

RUN #: 

DATE: 

START TIME:  

END TIME: 

NOZZLE # 	(C)  TEST 	TIME 
NOZZLE DIA. 
T/C READOUT 
PRE 	l(..L)  POST 
PRE 	 POST 

STACK DIMENSIONS 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 
Reading (ft3) 

Meter 
AH 

Meter 
Temp. 
Tm (°F) 

Pitot 
Reading 
AP( "H20) 

Pump 
Vacuum 

(Hg) 

Filter Box Imp. Ex
i
t 	

Stack 
Temp. 	CO2 c/o 02 

(°F) 	(°F) 	
% 

 (°F) 

--5 
/0 

2 

(1.1 r/Q 

• 
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EPA METHOD #11 
HYDROGEN SULFIDE EMISSIONS 
FIELD AND LABORATORY DATA AND CALCULATIONS 

CLIENT: 	CHS, Inc. - Laurel Refinery 
	

RUN #: 	9-112S 
LOCATION: Laurel, Montana 

	
TIME: 	13:20-13:30 

SOURCE: Zone A H2S Monitor 	 DATE: 	05/12/10 

FIELD DATA 

Meter Volume 
Final Volume: 

Initial Volume: 

Difference (Vm) = 

Meter Factor (Y): 

Barometric Pressure: 

340.98 liters 

331.00 liters 

9.98 liters 

0.98 (1L) 

26.59 "Hg 
675.39 mm Hg 

Meter Temperature: 

53.0 °F 

11.7 °C 

LAB DATA • Thiosulfate Normality: 	0.0100 
Iodine Normality: 	 0.0100 

Iodine Volume: 
	

25.0 ml 
Sample Thio Volume: 
	

24.00 ml 
Blank Thio Volume: 
	

24.80 ml 

CALCULATED RESULTS 

Vm (std) = 
	

8.94 std cubic liters 
C(H2S) = 
	

15.25 mg/dscm 

PPM H2S = 	10.76 ppm v/v dry 
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RTICULATE FIELD DATA 
COMPANY 

SOURCE 

METER BOX 

NAME: 	(I.i....._,44:1) RUN #: 	'-) 

PLANT LOCATION t_.--. ,---7)k- t„u(N-F..L, DATE: 

START TIME: 

END TIME: 

1,7-----/r 	A E;  

TESTED 	 4 t-k2-.:-. .72.C.1\-,e ) .----12--e(S) 

OPERATOR: 	ci,t.,../ 	 TECHNICIANS: ) --37:-.1) 

EQUIPMENT / IDENTIFICATION CHnKS: 
PITOT 
METER BOX 
Y FACTOR 
TRAIN LEAK TEST VACUUM, ("Hg) 
TRAIN LEAK TEST, (ft3/min) 

STATIC PRESSURE ("H2O) 

NOZZLE # 
NOZZLE DIA. 
T/C READOUT 
PRE 
PRE 

.....- 

(--) TEST TIME 

POST 
POST 

	PITOTS, PRE-TEST 
	PITOTS, POST-TEST 

ORSAT SAMPLING SYSTEM 
TEDLAR BAG 
THERMOCOUPLE @ °F 

BAROMETRIC PRESSURE ("Hg) 

— 

:-- ,.._, 
I L) / , 	'',-: 

/ 1 	,) 
r:'_ ..(,) ,..1.-..L.) I 

STACK DIMENSIONS Z.'11 

Sample 
Point 

Time 
(min) 

Dry Gas Meter 

Reading (ft3) 

Pitot 
Reading 
AP( "H2O) 

Meter 

AH  

Meter 
Temp. 

Tm (°F) 

Pump 
Vacuum 

(Hg) 

Filter Box 

(°F) 	
- 

Imp. Exit 

(°F) 

Stack 
Temp. 

(°F) 

% CO2 % 02 

---2 ---- 	I 	C)C"\. 

	

_..) 	I 	. (_-..,(.___, ___.) 
_-- 
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Date c /d /(:), 

    

Plant Name 	  
Source 	'7- 	4 A--  e 	c-"-t5 

Laboratory Analysis 
H2S Determination 

CdSO4N 

• 

Run # 	/  

Total Sample 	Vol. i*-0 a 	Dilution 	 Vol. of 12 (ml.) 	 

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.) 

,9 

3. 

X 1-3 = 
Run # 

Total Sample 	Vol.  11-0 7(1 I 	Dilution 	 Vol. of 12 (ml.) 	 

1. S. ,:ktmp 

2. Akok. 

Aliquot 	Thiosulfate Vol. Used (ml.) 

1. )001 ie 	 
2. oiA, 
3.  

Aliquot Factor 	Total Titration (ml.) 

I, I  

: ?: 

X 1-3 = 
Run # 

Total Sample 	Vol. 	- 6 /a / Dilution 	 Vol. of 12 (m1.) 	'1'7  —IT ■ 

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.)  

1. 5-ot mpie 	 .,'? I-. 03--  

2. Isf,thk 	 y,,I,3 

 

3.  

       

• 

        

    

X 1-3 = 
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Date .c / 2 --/(9  • 	Laboratory Analysis 
H2S Determination 

Plant Name 	Cr -e 	X 	 CdSO4N = 	  
Source 	4 F-el  6-n 5 

Run # 

Total Sample 	Vol.  /-0 ■-1 	Dilution 	 Vol. of 12 (ml.) 	 

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.) 

1. SektAp le 	 "3.  1-;--  
2. 8 I t 	 F  

3.  

X 1-3 = 
Run # 

Total Sample 	Vol.  717)  /1 I 	Dilution 	 Vol. of 12 (ml.) 	 

Aliquot 	Thiosulfate Vol. Used (m1.) 	Aliquot Factor 	Total Titration (ml.) 

,.... 
1. --) '' '', P le 	

.2 1, 0 5" 

2. d ),..i P k 	 2 IA' g  

3.  

 

6 
X 1-3 = 

 

Run # 

  

    

Total Sample 	Vol. 	I Dilution 	 Vol. of 12 (ml.) 	 

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.) 

1. 5 e- 	le 	 a.tt  

2. 8 ) 	 't 2 

• 3.  

       

        

    

X 1-3 = 
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Date 

 

Laboratory Analysis 
H2S Determination 

   

Plant Name 	C -e e k 	 cdso4N = 	 
Source 	1- 	e 	IP-lid  6-A5 

Run # 

Total Sample 	Vol.  7170 	/  Dilution 	 Vol. of 12 (ml.) 	 

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.)  

1. 5e,1/4 )44, A 	 2'h  
2. 2 lit, (6= 

3.  

X 1-3 = 
Run # F • 	Total Sample 	Vol.  /1-0 711 / Dilution 	 Vol. of 12 (ml.) 	23-  

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (m1.1 

2. 13)4 	 e  

3.  

X 1-3 = 
Run # 	 

Total Sample 	Vol.  11) /11 / Dilution 	 Vol. of 12 (ml.) 	-2  

Aliquot 	Thiosulfate Vol. Used (ml.) 	Aliquot Factor 	Total Titration (ml.)  

1. 51" qi  6 

2. /3 11  '^ 	
E 

• 3.  

       

    

X 1-3 = 
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EPA METHOD #11 

HYDROGEN SULFIDE CALCULATIONS 

1 

Date 	  

Source  C 2 lit e X 	2 0 C 

Standardization of the Na2S203 Solution 

Volume of K2Cr204 (ml) 
Weight of K2Cr204 (g) 
Volume of NaS203 (ml) 

Run #1 	 Run #2 	 Run #3  
SO 	 5-  6-1  

o 	 A (.7.) 	'74 	A. aed  
g 	 9/7 7 5- 	'M1,  

Ns = (2.039) (Wt. of K2Cr204) / (Volume of NaS203) 

R#1 Ns 
R#2 Ns 
R#3 Ns 

= 
= 

(2.039) ( 2 . 0 06"A 1 ( '10,2 -4; ) 
(2.039) ( ,2, 	)0 0 #7t)/( 1/(7 , / 5 ) 

.039)(2.04'01./-)“ r//f, 7 5 ) 

0 Mean Ns R#1-#3 	0 0 0  as per Method 

Standardization of the 12 Solution 

. /7) Igg..c 

. 1()(10? 
. I J()() I 

Volume of 12 (m1) 
Volume of Na2S203 (ml) 
Nt of NaS203 (ml) 

Run #2  
2  

5"; In 
* 

    

*Solution made by diluting 0.10267 N thiosulfate solution 1 td 1 atio. 

Ni = (Nt) (Vol. of Na2S203) / (Vol. of 12) 

R#1 Ni (, /Vt.'n)( 	„).c.O.C)/( ) 
R#2 Ni = ( 	6/ (1 0 ) 	jer, /cm ) 

R#3 Ni = (. -4/00 	)( 	9.C)/( 2  5 ) 
Mean Ni R#2-#3 	/ 00  as per Method 
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