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1.0 INTRODUCTION AND SUMMARY 

1.1 PROGRAM OBJECTIVES 

Montrose Air Quality Services, LLC (Montrose) was contracted by Grays Harbor Energy, LLC 
(Grays Harbor) to perform a series of air emission tests at the Grays Harbor Energy Center 
located in Elma, Washington. The tests were conducted on two General Electric 7FA combined 
cycle units and an auxiliary boiler to determine compliance with the source testing limitations of 
the Energy Facility Site Evaluation Council (EFSEC) Final Approval of the PSD and NOC 2001-
01 Amendment 4. Additional tests were performed to audit the performance of the continuous 
emission monitoring systems (CEMS) in accordance with 40 CFR, Part 60, Appendix B and 40 
CFR, Part 75, Appendix A. 

The testing was conducted by Scott Chesnut, Jake Womack, and Allon Kienitz of Montrose on 
August 14-16, 2018. Dan Rottler and Chris Sherin of Grays Harbor coordinated the testing 
program. Robert Moody of ORCAA was present to observe testing. The tests were conducted 
according to a test plan originally submitted July 9, 2018 and revised July 19, 2018, that was 
submitted to the Olympic Region Clean Air Agency. Montrose performed the tests to measure 
the following emission parameters: 

 Emission Compliance: 

 CO (ppmvd @ 3% O2, ppmvd @ 15% O2, lb/hr) 

 NOX (ppmvd @ 3% O2, ppmvd @ 15% O2, lb/hr) 

 VOC (ppm volume dry as carbon, lb/hr) 

 SO2 (lb/hr) 

 PM (total) (gr/dscf @ 3% O2, lb/hr) 

 O2 and CO2 (% volume dry) – for molecular weight & dilution calculations 

 Stack volumetric flow rate (dscfm) and moisture content (% by volume) 

 Part 60 and Part 75 Relative Accuracy Test Audit (O2, CO, NOX, and NH3) 

 Fuel analysis (“Fd” factor, HHV) 

This report presents the test results and supporting data, descriptions of the testing procedures, 
descriptions of the facility and sampling locations, and a summary of the quality assurance 
procedures used by Montrose. The average emission test results are summarized and 
compared to their respective permit limits and performance specifications in Tables 1-1 through 
1-3. Detailed results for individual test runs can be found in Section 5.0. All supporting data can 
be found in the appendices. 

Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose personnel reduce the impact of these uncertainty factors by using approved 
and validated test methods. In addition, Montrose personnel perform routine instrument and 
equipment calibrations and ensure that the calibration standards, instruments, and equipment 
used during test events meet, at a minimum, test method specifications as well as the 
specifications of our Quality Manual and ASTM D 7036-04. The limitations of the various 
methods, instruments, equipment, and materials utilized during this test have been reasonably 
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considered, but the ultimate impact of the cumulative uncertainty of this project is not fully 
identified within the results of this report. 

TABLE 1-1 
SUMMARY OF AVERAGE COMPLIANCE RESULTS 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINES 1 & 2 
AUGUST 14-15, 2018 

 

Parameter CT-1 CT-2 Permit Limit 

    VOC Emissions:    

ppm volume dry as C <0.5 <0.5 -- 

ppm volume dry @ 15% O2 as C <0.3 <0.3 2.8 

lb/hr as C <0.7 <0.7 6.3 
    SO2 Emissions:    

ppm  0.15 0.13 -- 

lb/hr 1.1 0.94 19.8 
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TABLE 1-2 
SUMMARY OF AVERAGE COMPLIANCE RESULTS 

GRAYS HARBOR ENERGY CENTER 
AUXILIARY BOILER 
AUGUST 16, 2018 

 

Parameter Avg. Results Permit Limit 

   CO Emissions:   

ppm volume dry 1.2 -- 

ppm @ 3% O2 0.9 50.0 

lb/hr 0.03 1.07 

lb/MMBtu 0.0008 -- 
   NOX Emissions:   

ppm volume dry 24 -- 

ppm @ 3% O2 24 30 

lb/hr 0.91 1.03 

lb/MMBtu 0.029 -- 
   VOC Emissions:   

ppm volume dry as carbon eq. <1 -- 

lb/hr as carbon eq. <0.01 0.16 

lb/MMBtu < 0.001 -- 
   Total Particulate (PM10):   

gr/dscf 0.001 -- 

gr/dscf @ 3% O2 0.001 0.005 

lb/hr 0.063 0.292 

lb/MMBtu 0.0020 -- 
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TABLE 1-3 
SUMMARY OF AVERAGE RATA RESULTS 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINES 1 & 2 
AUGUST 14-15, 2018 

 

CEMS Parameter 
Gas Turbine 1 

Results 
Gas Turbine 2 

Results 

Performance 
Specification 

Performance 
Specification 

Part 60 Part 75 Incentive Program 

      O2 Analyzer:      

% volume dry 0.1a 0.1a 1.0 1.0 0.7 
      NOX Analyzer:      

ppm @ 15% O2 5.4b 16.7b 20 N/A -- 

lb/hr as NO2 5.3b 16.4b 20 N/A -- 

lb/MMBtu as NO2 16.5b 24.8b 20 N/A N/A 

lb/MMBtu as NO2 0.001e 0.001e -- 0.020 0.015 

Bias Adj. Factor 1.111 1.111 -- -- -- 

Unit Load, MW 288.2 298.0 -- -- -- 
      CO Analyzer:      

ppm @ 15% O2 0.2d 0.2d 5 -- -- 

lb/hr 4.9c 6.4c 10 -- -- 
      NH3 Analyzer:      

ppm @ 15% O2 5.5f 17.4f -- -- -- 

lb/hr 5.1f 15.8f -- -- -- 

      
Note: Compliance with Part 75 NOX accuracy is based on lb/MMBtu, not ppm or lb/hr.  

The RATA test results are calculated based on the best 9 of 12 test runs performed. 
a % O2 (based on actual difference between analyzer readings) 

b % of the mean value of the RM test data 
c % of the applicable standard (emission limit) 
d ppm absolute difference between the RM and CEMS 
e actual difference between analyzer readings (alternate if lb/MMBtu does not pass 10% criteria) 
f % of the applicable standard. The criteria for the NH3 RATA were set by ORCAA (and documented in the 
test plan) to be no greater than 35% of the RM value or 20% of the applicable standard 
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1.2 PROJECT CONTACTS 

A list of project participants is included below: 
   
Facility Information 

Source Location: Grays Harbor Energy Center  
 401 Keys Road  
 Elma, WA 98541  

Project Contact: Chris Sherin  
Role: Plant Manager  

Company: Grays Harbor Energy Center  
Telephone: 360-482-4349  

Email: csherin@invenergyllc.com  
    
Agency Information 
Regulatory Agency: Energy Facility Site Evaluation 

Council 
Olympic Region Clean Air Agency 

Agency Contact: Sonia E. Bumpus Robert Moody 
Telephone: 360-664-1363 360-539-7610 

Email: sonia.bumpus@utc.wa.gov robert.moody@orcaa.org 
    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Kristina Schafer Scott Chesnut 

Title: Seattle District Manager Bellingham District Manager 
Telephone: 253-480-3801 360-922-6140 

Email: kschafer@montrose-env.com schesnut@montrose-env.com 
    
Laboratory Information 

Laboratory: Chester LabNet Atmospheric Analysis & Consulting 
City, State: Tigard, Oregon Ventura, CA 
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2.0 SOURCE LOCATION INFORMATION 

2.1 FACILITY DESCRIPTION 

The Grays Harbor facility is located at 401 Keys Road in Elma, Washington and includes two 
General Electric Frame 7FA combined cycle units. Each turbine is equipped with dry low-NOx 
combustors and a selective catalytic reduction (SCR) system for NOX emissions control and an 
oxidation catalyst for CO emissions control.  

2.1.1 CEM System Description 

Each stack has a dry extractive continuous emissions monitoring system (CEMS) to measure 
O2, CO and NOX emissions. The steam generated from each block of two units supplies a single 
steam turbine-generator set. The two units are arranged in a combined cycle mode with a single 
steam turbine generator. Tables 2-1 and 2-2 outline the make, model and operating ranges of 
the individual analyzers. 

TABLE 2-1 
CT-1 CEMS INFORMATION 

     

Analyzer Type Manufacturer Model No. Serial No. 

     
NOx Thermo 42i-LS 11520200022 

     
O2  Siemens Oxymat 1HR-AIT-1140-B 

     
CO Siemens Ultramat 23 1HR-AIT-2140-C(L) 

     
NH3  Thermo 42i-LS 1162090004 

     

 

TABLE 2-2 
CT-2 CEMS INFORMATION 

     

Analyzer Type Manufacturer Model No. Serial No. 

     
NOx Thermo 42i-LS 1162090003 

     
O2  Siemens Oxymat 1HR-AIT-2140-B 

     
CO Siemens Ultramat 23 1HR-AIT-1140-(C)L 

     
NH3  Thermo 42i-LS 1152020023 
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2.2 SAMPLING LOCATIONS 

Information regarding the sampling locations is presented below: 
  

Sample location ID: Gas Turbines 1 and 2 exhaust stacks (locations are identical) 

Stack exit height: Appx. 120 ft. 

Configuration: Cylindrical, vertical 

Dimensions: 18 ft. in diameter 

Port locations: Appx. 45 ft. (~2.5 duct diameters) upstream from stack exit 
 Appx. 50 ft. (~2.8 duct diameters) downstream from nearest stack 

disturbance 

Traverse point information is presented below: 

 Velocity tests - 16 points total, four from each of four ports located 90° apart from 
one another 

 SO2, VOC & NH3 tests - centroid 

 RATA/Gaseous emission tests – 3 points total – 0.4, 1.2 and 2.0 meters from 
stack wall 

 
  

Sample location ID: Aux boiler exhaust stack 

Stack exit height: Appx. 50 ft. 

Configuration: Cylindrical, vertical 

Dimensions: 26 inches in diameter 

Port locations: Appx. 12.5 ft. (~7.0 duct diameters) upstream from stack exit 
 Appx. 15 ft. (~8.4 duct diameters) downstream from nearest stack 

disturbance 

Traverse point information is presented below: 

 Particulate tests - 12 points total, six from each of two ports located 90° apart 
from one another 

 VOC tests - centroid 

 Gaseous emission tests – 3 points total – 16.7%, 50% and 83.3% of duct 
diameter 
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3.0 TEST DESCRIPTION 

3.1 PROGRAM OBJECTIVES 

There were two objectives of this test program. Some of the tests determined compliance with 
the source testing conditions of the Energy Facility Site Evaluation Council (EFSEC) Final 
Approval of the PSD and NOC 2001-01 Amendment 4. Additional tests were performed to audit 
the performance of the CEM systems (40 CFR, Parts 60 and 75 RATAs). The results are 
presented in units consistent with those listed in the permits. The permit limits are presented in 
Tables 3-1 and 3-2, and were also utilized as the “applicable standards” for alternate pass / fail 
criteria in reporting 40 CFR, Part 60 RATA results. The performance specifications for the RATA 
are presented in Table 3-3. 

TABLE 3-1 
PSD AMENDMENT 4 EMISSION LIMITS 

GAS TURBINES 1 AND 2 
 

Emission 
Parameter 

Units of Measurement 
Permit 

Limitations 
Emission Limit 

Reference 

Oxides of Nitrogen 
(NOX) 

lb/hr, 1-hour average 
lb/hr, 24-hour rolling average 

ppmvd @ 15% O2, 1-hour average 

ppmvd @ 15% O2, 24-hour rolling average 

21.7 
17.4 
2.5 
2.0 

Permit 5.1.1 
Permit 5.1.2 
Permit 5.1.3 
Permit 5.1.4 

Carbon Monoxide 
(CO) 

ppmvd @ 15% O2, 1-hour average 

lb/hr, 1-hour average 
2.0 

10.6 
Permit 5.2.1 
Permit 5.2.2 

Volatile Organic 
Compounds 

(VOC) 

lb/hr, 1-hour average, reported as carbon 
equivalent 

ppmvd @ 15% O2, 1-hour average reported 
as carbon equivalent 

6.3 
 

2.8 
 

Permit 5.5.1 
 

Permit 5.5.2  

Oxides of Sulfur  
(SO2) 

lb/hr, 1-hour average 
lb/hr, rolling annual average 

19.8 
3.3 

Permit 5.3.1 
Permit 5.3.2 

Ammonia (NH3) 
ppmvd @ 15% O2, 24-hour average 

lb/hr, 24-hour average 
5.0 
7.3 

Permit 5.7.1 
Permit 5.7.2 

Particulate Matter 
(PM10) 

lb/hour, filterable plus condensable 22.6 Permit 5.6.1 
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TABLE 3-2 
EMISSION LIMITS 

AUXILIARY BOILER 
 

Emission 
Parameter 

Units of Measurement 
Permit 

Limitations 
Emission Limit 

Reference 

Oxides of Nitrogen 
(NOX) 

lb/hr, 1-hour average 
ppmvd @ 3% O2, 1-hour average 

1.03 
30 

Permit 6.1.1 
Permit 6.1.2 

Carbon Monoxide 
(CO) 

ppmvd @ 3% O2, 3-hour average 

lb/hr, 1-hour average 
50.0 
1.07 

Permit 6.2.1 
Permit 6.2.2 

Volatile Organic 
Compound (VOC) 

lb/hr, 1-hour average, reported as carbon 
equivalent 

0.16 Permit 6.4.1 

Particulate Matter 
(PM10) 

lb/hr, hourly average 
gr/dscf @ 3% O2 

0.292 
0.005 

Permit 6.5.1 
Permit 6.5.2 
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TABLE 3-3 
SUMMARY OF PERFORMANCE SPECIFICATIONS 

 

Parameter 

Performance 
Specification 

40 CFR, Part 60 
Appendix B 

Performance 
Specification 

40 CFR, Part 75 
Appendix A 

Specification Limit 

     
O2 Analyzer    

% volume dry 3, Section 13.2 Section 3.3.3 a 
     
NOX Analyzer    

ppm volume dry 2, Section 13.2 -- b or c 
ppmvd @ 15% O2 2, Section 13.2 -- b or c 
lb/hr 2, Section 13.2 -- b or c 
lb/MMBtu 2, Section 13.2 Section 3.3.2 h or i 

     
CO Analyzer    

ppm volume  4A, Section 13.2 -- d, e, or f 
ppm @ 15% O2 4A, Section 13.2 -- d, e, or f 
lb/hr 4A, Section 13.2 -- b or c 
lb/MMBtu 4A, Section 13.2 -- b or c 
    

NH3 Analyzer    
ppm @ 15% O2 4A, Section 13.2 -- g 
lb/hr 4A, Section 13.2 -- g 

     

40 CFR, Part 60 
a No greater than 1% O2 (based on actual analyzer readings). 
b No greater than 20% of the RM value (if average emissions are above 50% of the emission standard). 
c No greater than 10% of the applicable standard (if average emissions are less than 50% of the emission standard). 
d No greater than 10% of the RM value. 
e No greater than 5% of the applicable standard. 
f Within 5 ppm (or lb/hr equivalent) absolute difference between the RM and CEMS, plus confidence coefficient. 
g The criteria for the NH3 RATA were set by ORCAA to be no greater than 35% of the RM value or 20% of the 

applicable standard. 
40 CFR, Part 75 
h No greater than 10% of the RM. 
i No greater than 0.020 lb/MMBtu of the RM mean value if the 10% of RM criteria is not met (for use when analyzer 

emission rate is no greater than 0.200 lb/MMBtu). 
j Within 15 ppm absolute difference between the RM and CEMS, plus confidence coefficient. 

3.2 TEST CONDITIONS 

Emission tests were performed while the source units, and applicable abatement units, were 
operating at the conditions required by the permit. Plant personnel established the test 
conditions and collected all applicable unit-operating data. Montrose monitored the collection of 
process data. 

3.3 TEST PROGRAM SCHEDULE 

The test program schedule is presented in Table 3-4.  
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TABLE 3-4 
TEST MATRIX AND SCHEDULE 

 

Date 
Source ID/ 

Activity 
Sample 
Runs 

Sample 
Duration 

    
August 13, 2018 Travel, set-up -- -- 

    
August 14, 2018 Gas Turbine 1   

 NOx, O2, CO2, CO RATAs 1-12 21 minutes 
 NH3 RATA 1-12 30 minutes 
 SO2, VOCs 1, 2, 3 60 minutes 
 Volumetric flow rate & moisture 1, 2, 3 60 minutes 
    

August 15, 2018 Gas Turbine 2   
 NOx, O2, CO2, CO RATAs 1-12 21 minutes 
 NH3 RATA 1-12 30 minutes 
 SO2, VOCs 1, 2, 3 60 minutes 
 Volumetric flow rate & moisture 1, 2, 3 60 minutes 
    

August 16, 2018 Auxiliary Boiler   
 NOx, O2, CO2, CO 1, 2, 3, 4 60 minutes 
 VOCs 1, 2, 3, 4 60 minutes 
 PM 1, 2, 3, 4 60 minutes 
    

3.4 MONTROSE TEST PROCEDURES 

The test procedures used for this test program are summarized in Tables 3-5 and 3-6 below. 
Additional information regarding specific applications or modifications to standard procedures is 
presented in the following sub-sections. 
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TABLE 3-5 
TEST PROCEDURES 

GAS TURBINES 1 AND 2 
   

Parameter Measurement Principle Reference Method 

    
Volumetric flow rate Pitot/temperature traverse EPA 1, 2 

    
Volumetric flow rate Stoichiometric calculation EPA 19 

    
NOx Chemiluminescence EPA 7E 

    
O2 Paramagnetism EPA 3A 

    
CO2 Non-dispersive infrared EPA 3A 

    
CO Gas filter correlation NDIR EPA 10 

    
SO2 Ion chromatography CTM-013/NCASI 8A 

    
NH3 Ion chromatography BAAQMD ST-1B 

    
VOC Summa can / GC EPA 18 

    
Moisture Impinger weight gain EPA 4 

    
Note: Stack gas volumetric flow rates were determined by stoichiometric calculations based on fuel flow rate (from 

the plant’s certified flow meters), fuel composition, and excess O2 (%) from the flue gas (as measured by 
Montrose). Calculations were performed using an “Fd” factor (8710 dscf/MMBtu @ 0% O2) and a higher 
heating value for natural gas (based on the fuel analysis) using calculations described in EPA Method 19. 
The results were used with the measured emission concentrations to calculate mass emission rates. 
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TABLE 3-6 
TEST PROCEDURES 
AUXILIARY BOILER 

   

Parameter Measurement Principle Reference Method 

    
Volumetric flow rate Pitot/temperature traverse EPA 1, 2 

    
NOx Chemiluminescence EPA 7E 

    
O2 Paramagnetism EPA 3A 

    
CO2 Non-dispersive infrared EPA 3A 

    
CO Gas filter correlation NDIR EPA 10 

    
VOC Summa can / GC EPA 18 

    
Moisture Impinger weight gain EPA 4 

    
Particulate Matter Gravimetry with condensable analysis EPA 5/202 

    

3.4.1 Gaseous Emissions 

Concentrations of the gaseous constituents of stack gas (O2, CO2, CO, and NOX) were 
measured using Montrose’s dry extractive reference method (RM) monitor system in 
accordance with EPA Method 7E. This system meets the requirements of EPA methods for 
gaseous species. Pertinent information regarding the performance of the method is presented 
below: 

 Method Deviations: None 

 Method Options: N/A 

 Detection Limits: 2% of calibration span 

Sampling traverse points for gaseous emissions were determined in accordance with EPA 
Method 7E. As required by 40 CFR Part 60, the stack gas was sampled at three traverse points 
on each source. The gas turbine stacks have a diameter greater than 7.8 feet; therefore, probe 
tips were located at 0.4, 1.2, and 2.0 meters from the stack wall as allowed in Performance 
Specification 2, Section 8.1.3.2. The auxiliary boiler stack has a diameter less than 7.8 feet; 
therefore, probe tips were located at 16.7%, 50% and 83.3% of the internal diameter. Source 
gas was sampled for a period of 21 minutes for each of the 12 audit runs per source. 

3.4.2 Volatile Organic Compounds 

Concentrations of volatile organic compounds (VOCs) were measured by gas chromatographic 
analysis of sample gas collected per EPA Method 18. The sampling equipment traversed the 
stack area at the EPA 7E sampling points. Pertinent information regarding the performance of 
the method is presented below: 
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 Method Deviations: No pre-survey samples were collected 

 Sampling Media: Samples were collected in summa canisters 

 Target Analytes: C1 to C6 alkanes and all C2-C6 non-exempt compounds 

 Sample Reporting Limit: 0.5 ppmv 

 Analytical Laboratory: Atmospheric Analysis & Consulting, Inc. – Ventura, CA 

3.4.3 Particulate Matter Emissions 

Emissions of total particulate matter (PM) were measured using a combination of EPA Methods 
5 and 202. Pertinent information regarding the performance of the methods are presented 
below: 

 Method Deviations: None 

 Method Options: A field train blank was not collected on site; glassware was 
baked for six hours prior to use. A field recovery blank was collected. 
Additionally, pressurized nitrogen was used to purge trains.  

 Target and/or Minimum Required Sample Duration: 60 minutes 

 Analytical Laboratory: Chester LabNet, Tigard, OR 

3.4.4 Ammonia Slip 

Concentrations of ammonia slip were determined using Bay Area Air Quality Management 
District (BAAQMD) Method ST-1B. Pertinent information regarding the performance of the 
methods is presented below: 

 Method Deviations: Ion chromatography was used in place of ISE for analysis 

 Method Options: The H2SO4 fraction was not analyzed 

 Target and/or Minimum Required Sample Duration: 60 minutes 

 Analytical Laboratory: Chester LabNet, Tigard, OR 

3.4.5 Sulfur Dioxide 

Concentrations of sulfur compounds were measured using EPA Conditional Test Method (CTM) 
013, also known as National Council for Air and Stream Improvement (NCASI) Method 8A, or 
the “controlled condensate” method. The test runs provide results for emissions of sulfur 
dioxide. 

 Method Deviations: Ion chromatography was used in place of barium-thorin 
titration 

 Method Options: N/A 

 Target and/or Minimum Required Sample Duration: N/A 

 Analytical Laboratory: Chester LabNet, Tigard, OR 
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3.4.6 Volumetric Flow Rate 

Stack gas volumetric flow rates were determined by the procedures outlined in EPA Method 19. 
Pertinent information regarding the performance of the method is presented below: 

 F Factor: Oxygen based F factor, dry basis (Fd) 

 F Factor Source: Analysis of fuel samples 

 Heat Input Data: Calculated based on fuel flow rate and higher heating value 

 Higher Heating Value Source: Analysis of fuel samples. 

Volumetric flow rates and moisture content were determined using EPA Methods 2 and 4 in 
conjunction with each particulate matter test. The measured flow rates were used to calculate 
particulate matter emissions in lb/hr. 

3.4.7 Relative Accuracy Test Audit 

The relative accuracy of each CEMS were audited per the procedures of 40 CFR, Part 60, 
Appendices B and F; and 40 CFR, Part 75, Appendix A. Pertinent information regarding the 
performance of the audit is presented below: 

 Traverse Points: Three located along the measurement line 

 Relevant Performance Specifications: 40 CFR 60, PS 2, 3 and 4A; 40 CFR 75 
Sections 3.3.2 and 3.3.3 

3.4.8 Fuel Analysis 

Sample gas from the facility’s natural gas fuel supply pipeline was collected and submitted for 
analysis. Pertinent information regarding the fuel analysis is presented below: 

 Analytical Method: ASTM D-1945 

 Sample Containers: Teflon-coated pressurized fuel bombs 

 Target Analytes & Parameters: Sulfur, Ultimate Analysis (C, H, O, N content), 
CO2, methane, ethane, propane, butanes, pentanes, hexanes, molecular weight, 
heating value, density, compressibility factor, F Factor 

 Analytical Laboratory: Saybolt Petroleum Services, Deer Park, TX 

3.4.9 Process Data 

The plant’s unit operating data was used to document process conditions during the test runs. 
Unit operating data was provided by Grays Harbor personnel. Data presented in this report 
includes the following: 

Gas Turbines: 

 Fuel flow rates 

 Gross power output 

 CEMS data 
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 Manufacturer, Model and SN of the CEMS 

Auxiliary Boiler 

 Fuel flow rates 
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4.0 QUALITY ASSURANCE AND REPORTING 

4.1 SAMPLING AND ANALYTICAL QA/QC 

Montrose has instituted a rigorous QA/QC program for all of its air pollution testing. Quality 
assurance audits are performed as part of the test program to ensure that the final results are 
calculated from the highest quality data. The program ensures that the emission data reported 
are as accurate as possible. The procedures included in the cited reference methods were 
followed for all steps of preparation, sampling, calibration, and analysis. Montrose was 
responsible for preparation, calibration and cleaning of the sampling apparatus. Montrose also 
conducted the sampling and sample recovery, storage, and shipping. 

Contract laboratories conducted some of the preparation and sample analyses as needed. The 
laboratories that were used are established leaders in development and performance of the 
reference methods for which they have been selected. Their credentials for adherence to the 
required quality assurance procedures are well known. 

4.2 QUALITY CONTROL PROCEDURES 

Our Quality Assurance Program Summary, located in Appendix A, provides our equipment 
maintenance and calibration schedule, quality control acceptance limits, and any corrective 
action that may be needed. For additional quality control, Montrose followed the procedures 
outlined below and in the method write-ups in Section 3.4. 

4.2.1 Equipment Inspection and Maintenance 

 Each critical piece of field equipment was assigned a unique identification 
number to allow tracking of its calibration history 

 All field equipment was visually inspected prior to testing and included pre-test 
calibration checks 

 Glassware was visually inspected prior to testing 

 Preliminary stack flow and temperature measurements were taken to assure 
correct isokinetic sampling 

 Reagent blanks are collected and analyzed as required by the applicable test 
methods 

4.2.2 Equipment Calibrations 

Our equipment maintenance and calibration schedule is located in Appendix A. 

4.3 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY 

The raw data collected during the sampling and analysis procedures were used to calculate the 
results of the testing program. The analysis or reduction of the data to the final results followed 
these steps, where appropriate to the test method: 

 Check field-sampling data for accuracy and calculate appropriate data averages 
(e.g., temperatures, pressures, volumes, etc.). 

 Double check calculation of the data averages. 
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 Review all in-house and contract laboratory reports and ensure that appropriate 
and/or required QA/QC steps were followed. 

 Enter field and laboratory data to established and verified computer 
spreadsheets for calculation of volumetric flow rates, mass emission rates or 
other appropriate results. 

 Double-check all lab and field data inputs. 

 Perform example calculations by hand using raw data on a single test run for 
each type of emission result reported. 

 Compile summary tables of results and review all table inputs. 

This report includes copies of spreadsheet printouts (data input and results output) and example 
calculation checks. The field data sheets with average data calculations are also included. 
Standard conditions used for data reduction are 29.92 inches of mercury and 68 °F. All values 
found to be below the detection limit of the analytical method are reported as “less than” (“<”) 
either the full detection limit value, one-half of the detection limit, or zero based on the 
applicable method.  
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5.0 DISCUSSION OF RESULTS 

5.1 DETAILED DISCUSSION OF RESULTS 

The average results are compared to the permit limits and performance specifications in Tables 
1-1 through 1-3. The results of individual compliance test runs performed on Gas Turbine 1 are 
presented in Table 5-1. Gas Turbine 2 results are presented in Table 5-2, and the Aux Boiler 
results are presented in Table 5-3. The test results show that all of the emissions were within 
their respective permit compliance limits. Emissions have been reported in units consistent with 
those in the permits.  

Detailed results from the individual relative accuracy test runs are presented in Tables 5-4 
through 5-19. The results were calculated using nine of the available test results for each CEMS 
component. All of the analyzers performed within their applicable performance specifications. 

Additional information is included in the appendices. Appendix A presents the quality assurance 
information, including instrument calibration data. Raw field data sheets are included in 
Appendix B. Appendix C presents the general and specific equations used for the emissions 
calculations and computer spreadsheets. Laboratory reports and chain of custody sheets for the 
samples are located in Appendix D. Copies of the permits are located in Appendix E. The test 
plan is in Appendix F. 

5.2 DEVIATIONS AND EXCEPTIONS 

Sampling commenced a day earlier than the date given in the test plan. 

The flame ionization detectors were not working properly so VOC analysis by EPA Method 25A 
was not possible. Samples were collected in summa canisters and analyzed by EPA Method 18 
instead, with permission from ORCAA. 

The first run performed on the auxiliary boiler was aborted due to load modulation. The high 
load stabilized and testing continued. The valid compliance runs are the second, third and fourth 
runs. 

During the port change of the second run performed on the auxiliary boiler the Reference 
Method data acquisition software, MAQDAQ, failed to start. The testing was paused for 
approximately 35 minutes and then the run resumed. 

The incorrect cylinder ID was entered into MAQDAQ for high-range CO/NOX on August 16. The 
proper cylinder ID has been added to the printout presented in Appendix A.3. 

The MAQDAQ printouts for Aux Boiler testing were labelled as CT-2. The proper unit label has 
been added to the printouts. 
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TABLE 5-1 
RESULTS SUMMARY GASEOUS EMISSIONS 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINE 1 

     

Test No.: 1-Gases 2-Gases 3-Gases Average 

      
Date: 8/14/18 8/14/18 8/14/18 -- 
      
Time: 1023-1156 1232-1332 1404-1504 -- 
      
Process Data:     

Fuel flow rate, scfh 2,011,344 1,917,739 1,874,700 1,934,594 
      
Flue Gas:     

O2, % volume dry 12.0  12.2  12.3  12.2  
CO2, % volume dry 5.1  4.9  4.8  4.9  
Flue gas temperature F 201  201  199  200  
Moisture content, % volume 11.0  11.3  10.9  11.1  
Volumetric flow rate, dscfm 747,595  729,443  725,568  734,202  

      
SO2 Emissions:     

ppm volume dry 0.13  0.15  0.15  0.15  
lb/hr 1.01  1.12  1.09  1.07  

     
VOC Emissions:     

ppm volume dry as carbon < 0.5 < 0.5 < 0.5 < 0.5 
lb/hr as carbon < 0.7 < 0.7 < 0.7 < 0.7 
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TABLE 5-2 
RESULTS SUMMARY GASEOUS EMISSIONS 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINE 2 

     

Test No.: 1-Gases 2-Gases 3-Gases Average 

      
Date: 8/15/18 8/15/18 8/15/18 -- 
      
Time: 1121-1221 1252-1352 1421-1521 -- 
      
Process Data:     

Fuel flow rate, scfh 1,986,302 1,968,884 1,952,379 1,969,188 
      
Flue Gas:     

O2, % volume dry 11.9  11.9  11.9  11.9  
CO2, % volume dry 5.2  5.5  5.1  5.2  
Flue gas temperature F 205  205  209  206  
Moisture content, % volume 10.8  11.1  11.0  11.0  
Volumetric flow rate, dscfm 733,215  727,190  719,490  726,632  

      
SO2 Emissions:     

ppm volume dry 0.14  0.12  0.13  0.13  
lb/hr 1.01  0.84  0.96  0.94  

     
VOC Emissions:     

ppm volume dry as carbon < 0.5 < 0.5 < 0.5 < 0.5 
lb/hr as carbon < 0.7 < 0.7 < 0.7 < 0.7 
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TABLE 5-3 
RESULTS SUMMARY GASEOUS EMISSIONS 

GRAYS HARBOR ENERGY CENTER 
AUX BOILER 

     

Test No.: 2-Gases 3-Gases 4-Gases Average 

      
Date: 8/16/18 8/16/18 8/16/18 -- 
      
Time: 1233-1338 1403-1508 1546-1650 -- 
      
Flue Gas:     

O2, % volume dry 2.7  2.6  2.6  2.6  
CO2, % volume dry 10.0  12.4  10.3  10.9  
Flue gas temperature F 361  362  363  362  
Moisture content, % volume 16.7  17.6  17.5  17.3  
Volumetric flow rate, dscfm 5,354  5,210  5,176  5,247  

      
CO Emissions:     

ppm volume dry < 1 < 1 1.3  1.2  
ppmvd @ 3% O2 < 1 < 1 0.4  0.9  
lb/hr < 0.03 < 0.02 0.030  0.027  
lb/MMBtu < 0.0008 < 0.0008 < 0.0010 < 0.0008 

     
NOX Emissions:     

ppm volume dry 24.4  24.1  24.1  24.2  
ppmvd @ 3% O2 24.0 23.5 23.5 23.7 
lb/hr as NO2 0.94  0.90  0.89  0.91  
lb/MMBtu 0.029  0.028  0.028  0.029  

     
VOC Emissions:     

ppm volume dry as carbon < 1 < 2 < 1 < 1 
lb/hr as carbon < 0.01 < 0.02 < 0.01 < 0.01 
lb/MMBtu < 0.0009 < 0.001 < 0.0009 < 0.001 
     

Filterable PM10 Emissions:     
gr/dscf 0.0004  0.0003  0.0002  0.0003  
gr/dscf @ 3% O2 0.0004  0.0003  0.0002  0.0003  
lb/hr  0.016  0.016  0.008  0.013  
lb/MMBtu 0.0005 0.0005 0.0002 0.0004 
     

Condensable PM10 Emissions:     
gr/dscf 0.0015  0.0008  0.0009  0.0011  
gr/dscf @ 3% O2 0.0015  0.0008  0.0009  0.0011  
lb/hr  0.069  0.038  0.042  0.049  
lb/MMBtu 0.0021 0.0012 0.0013 0.0015 
     

Total PM10 Emissions:     
gr/dscf 0.0019  0.0012  0.0011  0.0014  
gr/dscf @ 3% O2 0.0018  0.0012  0.0011  0.0014  
lb/hr  0.085  0.053  0.049  0.063  
lb/MMBtu 0.0026 0.0017 0.0016 0.0020 
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TABLE 5-4 
RELATIVE ACCURACY TEST RESULTS 

O2 ANALYZER, % VOLUME DRY 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 11.86 11.86 0.00 

Run 2 8/14/18 1057-1118 12.06 11.91 0.15 

Run 3 8/14/18 1128-1149 12.04 11.91 0.13 

Run 4 8/14/18 1159-1220 12.16 12.05 0.11 

Run 5 8/14/18 1230-1251 12.18 12.08 0.10 

Run 6 8/14/18 1304-1325 12.20 12.11 0.09 

Run 7 8/14/18 1333-1354 12.27 12.17 0.10 

Run 8 8/14/18 1411-1432 12.33 12.25 0.08 

Run 9 8/14/18 1444-1505 12.35 12.26 0.09 

Run 10 8/14/18 1515-1536 12.31 12.22 0.09 

Run 11 8/14/18 1545-1606 12.31 12.24 0.07 

Run 12 8/14/18 1618-1639 12.31 12.22 0.09 
      
      AVERAGES:   12.24 12.16 0.08 
      
STANDARD DEVIATION:     0.031 

CONFIDENCE COEFFICIENT:     0.024 

RELATIVE ACCURACY, %:     0.1 

      
Note: Percent relative accuracy is based on the absolute difference using nine of the twelve available test runs. 
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TABLE 5-5 
RELATIVE ACCURACY TEST RESULTS 

CO ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 -0.09 0.04 -0.14 

Run 2 8/14/18 1057-1118 -0.11 0.03 -0.14 

Run 3 8/14/18 1128-1149 -0.10 0.01 -0.11 

Run 4 8/14/18 1159-1220 -0.11 0.00 -0.11 

Run 5 8/14/18 1230-1251 -0.22 0.00 -0.22 

Run 6 8/14/18 1304-1325 -0.23 0.00 -0.23 

Run 7 8/14/18 1333-1354 -0.10 0.00 -0.10 

Run 8 8/14/18 1411-1432 -0.03 0.00 -0.03 

Run 9 8/14/18 1444-1505 -0.14 0.01 -0.14 

Run 10 8/14/18 1515-1536 -0.20 0.01 -0.20 

Run 11 8/14/18 1545-1606 -0.20 0.00 -0.20 

Run 12 8/14/18 1618-1639 -0.18 0.00 -0.19 
      
      AVERAGES:   -0.12 0.01 -0.13 

EMISSION LIMIT:     3 
      
STANDARD DEVIATION:     0.049 

CONFIDENCE COEFFICIENT:     0.038 

RELATIVE ACCURACY, PPM:     0.2 

      
Note: Relative accuracy is based on the absolute difference plus confidence coefficient using nine of the twelve 

available test runs. 
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TABLE 5-6 
RELATIVE ACCURACY TEST RESULTS 

CO ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 -0.47 0.21 -0.68 

Run 2 8/14/18 1057-1118 -0.55 0.13 -0.68 

Run 3 8/14/18 1128-1149 -0.48 0.03 -0.51 

Run 4 8/14/18 1159-1220 -0.55 0.00 -0.55 

Run 5 8/14/18 1230-1251 -1.04 0.00 -1.04 

Run 6 8/14/18 1304-1325 -1.07 0.00 -1.07 

Run 7 8/14/18 1333-1354 -0.47 0.00 -0.47 

Run 8 8/14/18 1411-1432 -0.15 0.00 -0.15 

Run 9 8/14/18 1444-1505 -0.63 0.03 -0.66 

Run 10 8/14/18 1515-1536 -0.90 0.02 -0.92 

Run 11 8/14/18 1545-1606 -0.94 0.00 -0.94 

Run 12 8/14/18 1618-1639 -0.84 0.01 -0.85 
      
      AVERAGES:   -0.56 0.05 -0.61 

EMISSION LIMIT:     15.9 
      
STANDARD DEVIATION:     0.23 

CONFIDENCE COEFFICIENT:     0.17 

RELATIVE ACCURACY, %:     4.9 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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TABLE 5-7 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 1.87 1.75 0.12 

Run 2 8/14/18 1057-1118 1.74 1.62 0.12 

Run 3 8/14/18 1128-1149 1.86 1.72 0.14 

Run 4 8/14/18 1159-1220 1.79 1.70 0.09 

Run 5 8/14/18 1230-1251 1.82 1.71 0.11 

Run 6 8/14/18 1304-1325 1.82 1.71 0.11 

Run 7 8/14/18 1333-1354 1.78 1.71 0.07 

Run 8 8/14/18 1411-1432 1.82 1.75 0.07 

Run 9 8/14/18 1444-1505 1.79 1.71 0.08 

Run 10 8/14/18 1515-1536 1.78 1.70 0.08 

Run 11 8/14/18 1545-1606 1.77 1.69 0.08 

Run 12 8/14/18 1618-1639 1.82 1.73 0.08 
      
      AVERAGES:   1.80 1.71 0.08 

EMISSION LIMIT:     2.5 
      
STANDARD DEVIATION:     0.015 

CONFIDENCE COEFFICIENT:     0.012 

RELATIVE ACCURACY, %:     5.4 

      
Note: Percent relative accuracy is based on the reference method using nine of the twelve available test runs. 
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TABLE 5-8 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 15.21 14.30 0.92 

Run 2 8/14/18 1057-1118 14.10 13.16 0.94 

Run 3 8/14/18 1128-1149 14.94 13.84 1.10 

Run 4 8/14/18 1159-1220 14.11 13.37 0.74 

Run 5 8/14/18 1230-1251 14.22 13.39 0.83 

Run 6 8/14/18 1304-1325 13.86 13.08 0.78 

Run 7 8/14/18 1333-1354 13.54 13.05 0.48 

Run 8 8/14/18 1411-1432 13.76 13.26 0.50 

Run 9 8/14/18 1444-1505 13.46 12.91 0.55 

Run 10 8/14/18 1515-1536 13.44 12.86 0.58 

Run 11 8/14/18 1545-1606 13.33 12.79 0.54 

Run 12 8/14/18 1618-1639 13.70 13.08 0.61 
      
      AVERAGES:   13.71 13.09 0.62 

EMISSION LIMIT:     21.7 
      
STANDARD DEVIATION:     0.127 

CONFIDENCE COEFFICIENT:     0.097 

RELATIVE ACCURACY, %:     5.3 

      
Note: Percent relative accuracy is based on the reference method using nine of the twelve available test runs. 
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TABLE 5-9 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, LB/MMBTU 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1048 0.007 0.006 0.001  

Run 2 8/14/18 1057-1118 0.006 0.006  0.000  

Run 3 8/14/18 1128-1149 0.007 0.006  0.001  

Run 4 8/14/18 1159-1220 0.007 0.006  0.001  

Run 5 8/14/18 1230-1251 0.007 0.006  0.001  

Run 6 8/14/18 1304-1325 0.007 0.006  0.001  

Run 7 8/14/18 1333-1354 0.007 0.006  0.001  

Run 8 8/14/18 1411-1432 0.007 0.006  0.001  

Run 9 8/14/18 1444-1505 0.007 0.006  0.001  

Run 10 8/14/18 1515-1536 0.007 0.006  0.001  

Run 11 8/14/18 1545-1606 0.006 0.006  0.000  

Run 12 8/14/18 1618-1639 0.007 0.006  0.001  
      
      AVERAGES:   0.007  0.006  0.001  
      
BIAS ADJUSTMENT FACTOR:     1.111 

STANDARD DEVIATION:     0.0004 

CONFIDENCE COEFFICIENT:     0.0003 

RELATIVE ACCURACY, LB/MMBTU:     0.001 
 UNIT LOAD, MW:     288.2 
       

Note: Relative accuracy is based on the absolute difference using nine of the twelve available test runs. 
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TABLE 5-10 
RELATIVE ACCURACY TEST RESULTS 

NH3 ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1126 1.33 1.50 -0.17 

Run 2 8/14/18 1136-1206 1.76 1.50 0.26 

Run 3 8/14/18 1212-1242 1.31 1.30 0.01 

Run 4 8/14/18 1247-1317 0.09 1.40 -1.31 

Run 5 8/14/18 1325-1355 1.53 1.30 0.23 

Run 6 8/14/18 1359-1429 1.34 1.30 0.04 

Run 7 8/14/18 1431-1501 1.04 1.20 -0.16 

Run 8 8/14/18 1507-1537 1.46 1.20 0.26 

Run 9 8/14/18 1540-1610 1.57 1.20 0.37 

Run 10 8/14/18 1613-1643 1.48 1.20 0.28 

Run 11 8/14/18 1646-1716 0.08 1.20 -1.12 

Run 12 8/14/18 1720-1750 1.85 1.26 0.59 
      
      AVERAGES:   1.42 1.30 0.12 

EMISSION LIMIT:     5 
      
STANDARD DEVIATION:     0.200 

CONFIDENCE COEFFICIENT:     0.154 

RELATIVE ACCURACY, %:     5.5 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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TABLE 5-11 
RELATIVE ACCURACY TEST RESULTS 

NH3 ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/14/18 1023-1126 4.00 4.51 -0.51 

Run 2 8/14/18 1136-1206 5.21 4.15 1.06 

Run 3 8/14/18 1212-1242 3.68 3.61 0.07 

Run 4 8/14/18 1247-1317 0.24 3.83 -3.58 

Run 5 8/14/18 1325-1355 4.30 3.55 0.75 

Run 6 8/14/18 1359-1429 3.73 3.42 0.31 

Run 7 8/14/18 1431-1501 2.90 3.36 -0.46 

Run 8 8/14/18 1507-1537 4.07 3.40 0.68 

Run 9 8/14/18 1540-1610 4.37 3.47 0.90 

Run 10 8/14/18 1613-1643 4.14 3.50 0.64 

Run 11 8/14/18 1646-1716 0.23 3.57 -3.34 

Run 12 8/14/18 1720-1750 5.16 3.49 1.67 
      
      AVERAGES:   4.05 3.66 0.38 

EMISSION LIMIT:     16.1 
      
STANDARD DEVIATION:     0.572 

CONFIDENCE COEFFICIENT:     0.440 

RELATIVE ACCURACY, %:     5.1 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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TABLE 5-12 
RELATIVE ACCURACY TEST RESULTS 

O2 ANALYZER, % VOLUME DRY 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 12.09 12.02 0.07 

Run 2 8/15/18 0944-1005 11.96 12.00 -0.04 

Run 3 8/15/18 1013-1034 11.94 12.00 -0.06 

Run 4 8/15/18 1041-1102 11.93 11.99 -0.06 

Run 5 8/15/18 1118-1139 11.93 12.01 -0.08 

Run 6 8/15/18 1146-1207 11.92 12.02 -0.10 

Run 7 8/15/18 1220-1241 11.91 12.02 -0.11 

Run 8 8/15/18 1252-1313 11.93 12.03 -0.10 

Run 9 8/15/18 1322-1343 11.93 12.02 -0.09 

Run 10 8/15/18 1353-1414 11.93 12.01 -0.08 

Run 11 8/15/18 1421-1442 11.92 12.01 -0.09 

Run 12 8/15/18 1451-1512 11.90 11.99 -0.09 
      
      AVERAGES:   11.95 12.01 -0.06 
      
STANDARD DEVIATION:     0.051 

CONFIDENCE COEFFICIENT:     0.039 

RELATIVE ACCURACY, %:     0.1 

      
Note: Percent relative accuracy is based on the absolute difference using nine of the twelve available test runs. 
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TABLE 5-13 
RELATIVE ACCURACY TEST RESULTS 

CO ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 -0.28 0.02 -0.30 

Run 2 8/15/18 0944-1005 -0.20 0.02 -0.21 

Run 3 8/15/18 1013-1034 -0.24 0.03 -0.27 

Run 4 8/15/18 1041-1102 -0.24 0.04 -0.27 

Run 5 8/15/18 1118-1139 -0.16 0.02 -0.18 

Run 6 8/15/18 1146-1207 -0.17 0.01 -0.18 

Run 7 8/15/18 1220-1241 -0.21 0.01 -0.22 

Run 8 8/15/18 1252-1313 -0.16 0.01 -0.17 

Run 9 8/15/18 1322-1343 -0.11 0.01 -0.12 

Run 10 8/15/18 1353-1414 -0.14 0.01 -0.14 

Run 11 8/15/18 1421-1442 -0.20 0.00 -0.21 

Run 12 8/15/18 1451-1512 -0.23 0.00 -0.23 
      
      AVERAGES:   -0.17 0.01 -0.18 

EMISSION LIMIT:     3 
      
STANDARD DEVIATION:     0.038 

CONFIDENCE COEFFICIENT:     0.029 

RELATIVE ACCURACY, PPM:     0.2 

      
Note: Relative accuracy is based on the absolute difference plus confidence coefficient using nine of the twelve 

available test runs. 
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TABLE 5-14 
RELATIVE ACCURACY TEST RESULTS 

CO ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 -1.39 0.09 -1.48 

Run 2 8/15/18 0944-1005 -0.96 0.06 -1.02 

Run 3 8/15/18 1013-1034 -1.19 0.14 -1.33 

Run 4 8/15/18 1041-1102 -1.16 0.17 -1.33 

Run 5 8/15/18 1118-1139 -0.76 0.09 -0.85 

Run 6 8/15/18 1146-1207 -0.82 0.05 -0.88 

Run 7 8/15/18 1220-1241 -1.01 0.05 -1.06 

Run 8 8/15/18 1252-1313 -0.79 0.04 -0.83 

Run 9 8/15/18 1322-1343 -0.53 0.03 -0.56 

Run 10 8/15/18 1353-1414 -0.65 0.01 -0.66 

Run 11 8/15/18 1421-1442 -0.97 0.01 -0.98 

Run 12 8/15/18 1451-1512 -1.08 0.02 -1.10 
      
      AVERAGES:   -0.84 0.04 -0.88 

EMISSION LIMIT:     15.9 
      
STANDARD DEVIATION:     0.182 

CONFIDENCE COEFFICIENT:     0.140 

RELATIVE ACCURACY, %:     6.4 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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TABLE 5-15 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 2.08 1.75 0.33 

Run 2 8/15/18 0944-1005 2.03 1.74 0.29 

Run 3 8/15/18 1013-1034 2.05 1.76 0.29 

Run 4 8/15/18 1041-1102 2.09 1.76 0.34 

Run 5 8/15/18 1118-1139 2.06 1.72 0.34 

Run 6 8/15/18 1146-1207 1.97 1.68 0.29 

Run 7 8/15/18 1220-1241 2.10 1.75 0.35 

Run 8 8/15/18 1252-1313 2.05 1.70 0.35 

Run 9 8/15/18 1322-1343 2.09 1.75 0.34 

Run 10 8/15/18 1353-1414 2.03 1.69 0.33 

Run 11 8/15/18 1421-1442 2.09 1.74 0.35 

Run 12 8/15/18 1451-1512 2.07 1.73 0.35 
      
      AVERAGES:   2.06 1.73 0.32 

EMISSION LIMIT:     2.5 
      
STANDARD DEVIATION:     0.026 

CONFIDENCE COEFFICIENT:     0.020 

RELATIVE ACCURACY, %:     16.7 

      
Note: Percent relative accuracy is based on the reference method using nine of the twelve available test runs. 
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TABLE 5-16 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 16.79 14.19 2.60 

Run 2 8/15/18 0944-1005 16.33 14.02 2.31 

Run 3 8/15/18 1013-1034 16.46 14.19 2.27 

Run 4 8/15/18 1041-1102 16.83 14.12 2.71 

Run 5 8/15/18 1118-1139 16.52 13.84 2.68 

Run 6 8/15/18 1146-1207 15.70 13.47 2.24 

Run 7 8/15/18 1220-1241 16.73 13.99 2.75 

Run 8 8/15/18 1252-1313 16.24 13.50 2.74 

Run 9 8/15/18 1322-1343 16.58 13.89 2.69 

Run 10 8/15/18 1353-1414 15.97 13.39 2.57 

Run 11 8/15/18 1421-1442 16.45 13.71 2.74 

Run 12 8/15/18 1451-1512 16.29 13.60 2.69 
      
      AVERAGES:   16.39 13.86 2.53 

EMISSION LIMIT:     21.7 
      
STANDARD DEVIATION:     0.198 

CONFIDENCE COEFFICIENT:     0.152 

RELATIVE ACCURACY, %:     16.4 

      
Note: Percent relative accuracy is based on the reference method using nine of the twelve available test runs. 
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TABLE 5-17 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, LB/MMBTU 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0926 0.008 0.006  0.002  

Run 2 8/15/18 0944-1005 0.007 0.006  0.001  

Run 3 8/15/18 1013-1034 0.007 0.006  0.001  

Run 4 8/15/18 1041-1102 0.008 0.006  0.002  

Run 5 8/15/18 1118-1139 0.008 0.006  0.002  

Run 6 8/15/18 1146-1207 0.007 0.006  0.001  

Run 7 8/15/18 1220-1241 0.008 0.006  0.002  

Run 8 8/15/18 1252-1313 0.007 0.006  0.001  

Run 9 8/15/18 1322-1343 0.008 0.006  0.002  

Run 10 8/15/18 1353-1414 0.007 0.006  0.001  

Run 11 8/15/18 1421-1442 0.008 0.006  0.002  

Run 12 8/15/18 1451-1512 0.008 0.006  0.002  
      
      AVERAGES:   0.007  0.006  0.001  
      
BIAS ADJUSTMENT FACTOR:     1.111 

STANDARD DEVIATION:     0.0005 

CONFIDENCE COEFFICIENT:     0.0004 

RELATIVE ACCURACY, LB/MMBTU:     0.001 

UNIT LOAD, MW:     298.0 

      
Note: Relative accuracy is based on the absolute difference using nine of the twelve available test runs. 
  

021AS-386089-RT-47 40 of 380



Grays Harbor Energy Center 
2018 Source Test Report 

 

TABLE 5-18 
RELATIVE ACCURACY TEST RESULTS 

NH3 ANALYZER, PPM @ 15% O2 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0935 0.9 1.8 -0.9 

Run 2 8/15/18 0938-1008 1.0 1.8 -0.8 

Run 3 8/15/18 1020-1050 0.9 1.8 -0.9 

Run 4 8/15/18 1053-1123 0.9 1.8 -0.9 

Run 5 8/15/18 1126-1156 0.9 1.7 -0.8 

Run 6 8/15/18 1159-1229 0.9 1.8 -0.9 

Run 7 8/15/18 1231-1301 0.9 1.7 -0.9 

Run 8 8/15/18 1304-1334 0.9 1.7 -0.8 

Run 9 8/15/18 1336-1406 0.9 1.7 -0.8 

Run 10 8/15/18 1410-1440 0.8 1.7 -0.9 

Run 11 8/15/18 1442-1512 0.9 1.7 -0.9 

Run 12 8/15/18 1515-1545 0.9 1.8 -0.8 
      
      AVERAGES:   0.9 1.8 -0.9 

EMISSION LIMIT:     5 
      
STANDARD DEVIATION:     0.023 

CONFIDENCE COEFFICIENT:     0.018 

RELATIVE ACCURACY, %:     17.4 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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TABLE 5-19 
RELATIVE ACCURACY TEST RESULTS 

NH3 ANALYZER, LB/HR 
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 8/15/18 0905-0935 2.64 5.40 -2.76 

Run 2 8/15/18 0938-1008 2.84 5.44 -2.59 

Run 3 8/15/18 1020-1050 2.74 5.30 -2.56 

Run 4 8/15/18 1053-1123 2.80 5.32 -2.52 

Run 5 8/15/18 1126-1156 2.70 5.10 -2.40 

Run 6 8/15/18 1159-1229 2.61 5.24 -2.64 

Run 7 8/15/18 1231-1301 2.51 5.17 -2.66 

Run 8 8/15/18 1304-1334 2.61 5.09 -2.47 

Run 9 8/15/18 1336-1406 2.51 4.95 -2.44 

Run 10 8/15/18 1410-1440 2.45 4.96 -2.51 

Run 11 8/15/18 1442-1512 2.48 5.01 -2.53 

Run 12 8/15/18 1515-1545 2.70 5.09 -2.39 
      
      AVERAGES:   2.65 5.14 -2.49 

EMISSION LIMIT:     16.1 
      
STANDARD DEVIATION:     0.070 

CONFIDENCE COEFFICIENT:     0.054 

RELATIVE ACCURACY, %:     15.8 

      
Note: Percent relative accuracy is based on the applicable standard using nine of the twelve available test runs. 
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QUALITY ASSURANCE PROGRAM SUMMARY 
AND CERTIFICATIONS 

Montrose Air Quality Services, LLC (Montrose) ensures the quality and validity of its emission 
measurement and reporting procedures through a rigorous quality assurance (QA) program. The 
program is developed and administered by internal QA personnel and encompasses eight major 
areas: 

1. Development and use of an internal QA manual 
2. QA reviews of reports, laboratory work, and field testing 
3. Equipment calibration and maintenance 
4. Chain of custody 
5. Continuous training 
6. Knowledge of current test methods 
7. Agency certification 
8. Uncertainty of results 

Each of these areas is discussed individually below. 
 
Quality Assurance Manual.  Montrose has prepared a QA Manual according to EPA guidelines 
and ASTM D-7036. The manual serves to document and formalize all of Montrose’s QA efforts. 
The manual is constantly updated, and each employee involved in technical services for emission 
measurements is required to read, understand its contents, and sign a statement that all work 
they perform will conform to its practices. The manual includes details on the other seven QA 
areas discussed below. 
 
QA Reviews.  Montrose 's review procedure includes review of each source test report by the 
QA Manager or equivalent position including data input, calculations and averages, and report 
text. The laboratory manager or equivalent reviews all laboratory work, and the qualified individual 
on-site reviews all field work and data sheets. 
 
The most important review is the one that takes place before a test program begins. The QA 
Manager works with testing personnel to prepare and review test protocols. Test protocol review 
includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or 
development of alternate procedures. 
 
Equipment Calibration and Maintenance.  The equipment used to conduct the emission 
measurements is maintained according to the manufacturer's instructions to ensure proper 
operation. In addition to the maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined below. The schedules for maintenance 
and calibrations are given in Tables A-1 and A-2. 
 
Quality control checks are also conducted in the field for each test program. A partial list of checks 
made as part of each continuous analyzer system test series is included below as an example of 
the field QA procedures. 

 Sample acquisition and conditioning system leak check 
 3-point analyzer calibrations (all analyzers) 
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 Complete system calibration check ("dynamic calibration" through entire sample system) 
 Periodic analyzer calibration checks are conducted at the start and end of each test run. 

Any change between pre- and post-test readings are recorded. 
 All calibrations are conducted using EPA Protocol gases certified by the manufacturer 
 Calibration and continuous analyzer performance data are fully documented, and are 

included in each source test report 

Chain of Custody.  Montrose maintains full chain of custody documentation on all samples and 
data sheets. In addition to normal documentation of changes between field sample custodians, 
laboratory personnel, and field test personnel, Montrose documents every individual who handles 
any test component in the field (e.g., probe wash, impinger loading and recovery, filter loading 
and recovery, etc.). 
 
Samples are stored in a locked area to which only laboratory personnel have access. Neither 
other Montrose employees nor cleaning crews have keys to this area. 
 
Training.  Personnel training is essential to ensure quality testing. Montrose has formal and 
informal training programs which may include some or all of the following: 

1. Attendance at EPA-sponsored training courses 
2. A requirement for all technicians to read, understand, and sign Montrose 's QA Manual 
3. In-house training and Montrose meetings on a regular basis 
4. Maintenance of training records 
5. Administration of internal qualified individual (QI) tests for all methods performed 
6. Participation in the Qualified Source Testing Individual (QSTI) program administered by 

the Source Evaluation Society (SES) 

Knowledge of Current Test Methods.  With the constant updating of standard test methods and 
the wide variety of emerging test methods, it is essential that any qualified source tester keep 
abreast of new developments. Montrose subscribes to services which provide updates on EPA 
reference methods, and on EPA and local agency rules and regulations. Additionally, source test 
personnel regularly attend and present papers at testing and emission-related seminars and 
conferences.  
 
Audit Program.  Montrose participates in the TNI Stationary Source Audit Sample (SSAS) audit 
program for all methods for which audit samples are available. 
 
Uncertainty of Results.  Both qualitative and quantitative factors contribute to field measurement 
uncertainty and should be taken into consideration when interpreting the results contained within 
this report. Whenever possible, Montrose personnel reduce the impact of these uncertainty 
factors through the use of approved and validated test methods. In addition, Montrose personnel 
perform routine instrument and equipment calibrations and ensure that the calibration standards, 
instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. 
 
The limitations of the various methods, instruments, equipment, and materials utilized during this 
test have been reasonably considered, but the ultimate impact of the cumulative uncertainty of 
this project is not fully identified within the results of this report. 
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TABLE A-1 
SAMPLING INSTRUMENTS AND 

EQUIPMENT CALIBRATION SCHEDULE 
 

Instrument Type 
Frequency of 
Calibration1 

Standard of Comparison 
or Method of Calibration 

Acceptance Limits 

Orifice Meter(large) 12 months Calibrated dry test meter ± 2% of volume measured 

Dry Gas Meter 
6 months or when 

repaired 
Calibrated dry test meter ± 2% of volume measured 

Critical Orifice 6 months Calibrated dry test meter ± 0.5% of average K’ 

S-Type Pitot (for use 
with EPA-type 
sampling train) 

6 months EPA Method 2 
Geometric measurements 
within method-specified 

ranges 

Vacuum Gauges 12 months NIST-traceable gauge ≤ 1.0 in Hg difference 
Temperature 
Measurement 

(thermocouples) 
12 months 

NBS mercury thermometer 
or NBS calibrated platinum 

RTD 

±4 °F for <400 °F 
± 1.5% for >400 °F 

Temperature Readout 
Devices 

6 months Thermocouple simulator ± 2% full scale reading 

Analytical Balance 
12 months (check 
prior to each use) 

NIST-traceable weights ± 0.5 mg of stated weight 

Probe Nozzles 12 months Nozzle diameter check 
Range <± 0.10 mm for 

micrometer three 
measurements 

Continuous Analyzers 

Every field day, 
Depends upon 
use, frequency 

and performance 

As specified by 
manufacturers’ 

operating manuals, EPA 
NBS gases and/or 
reference methods 

Satisfy all limits specified 
in operating specifications 

 
  

                                                           
1 The tabulated calibration frequencies are minimum standards. In certain instances, calibrations are 
performed more frequently. 
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TABLE A-2 
EQUIPMENT MAINTENANCE SCHEDULE 

Based on Manufacturer's Specifications and Montrose’s Experience 
 

Equipment Performance Requirement 
Maintenance 

Interval2 
Corrective Action 

Pumps 

1. Absence of leaks 
2. Ability to draw 

manufacturer required 
vacuum and flow 

6 months 

l. Visual inspection 
2. Clean 

3. Replace worn parts 
4. Leak check 

Flow 
Measuring 

Device 

1. Free mechanical 
movement 

2. Absence of malfunction 
6 months 

1. Visual inspection 
2. Clean 

3. Calibrate 

Sampling 
Instruments 

1. Absence of malfunction 
2. Proper response to zero, 

span gas 

As required by the 
manufacturer 

As recommended by 
manufacturer 

Mobile Van 
Sampling 
Systems 

Absence of leaks 
Depends on nature 

of use 

1. Change filters 
2. Leak check 

3. Check for system 
contamination 

Sampling 
Lines 

Sample degradation less 
than 2% 

After each test or 
test series 

Blow filtered air through line 
until dry 

 

                                                           
2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is 
performed more frequently. 
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Appendix A.2 
ASTM D-7036 Accreditation 
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Analyzer Configuration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N4243748011

CAI 700
S/N1712001

Thermo 48i S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Voltage max: 10 10 10 10

Voltage offset: 0 0 0 0

Range: 10 10 10 10

Upscale: 60 60 60 60

Downscale: 60 60 60 60

Cylinder Information
Zero Number: EB0078270 EB0078270 EB0078270 EB0078270

Zero Conc: 0 0 0 0

Low Number:

Low Conc:

Mid Number: EB0094234 EB0094234 CC432613 CC432613

Mid Conc: 11.03 11.14 4.769 4.456

High Number: CC420655 CC420655 CC496888 CC496888

High Conc: 21.48 21.35 11.67 11.4

Bias Number: CC420655 CC420655 CC432613 CC432613

Bias Conc: 21.48 21.35 4.769 4.456

Page 1 Aug 14 2018 - 09:49:47
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Calibration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Initial bias
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.039 -0.061 0.024 0.186

Span reading: 21.32 20.97 4.691 4.330

Zero % bias: <5.0 0.098 -0.070 0.240 0.000

Span % bias: <5.0 -0.279 -1.967 -1.354 -1.246
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Analyzer Configuration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N4243748011

CAI 700
S/N1712001

Thermo 48i S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Voltage max: 10 10 10 10

Voltage offset: 0 0 0 0

Range: 10 10 10 10

Upscale: 60 60 60 60

Downscale: 60 60 60 60

Cylinder Information
Zero Number: EB0078270 EB0078270 EB0078270 EB0078270

Zero Conc: 0 0 0 0

Low Number:

Low Conc:

Mid Number: EB0094234 EB0094234 CC432613 CC432613

Mid Conc: 11.03 11.14 4.769 4.456

High Number: CC420655 CC420655 CC496888 CC496888

High Conc: 21.48 21.35 11.67 11.4

Bias Number: CC420655 CC420655 CC432613 CC432613

Bias Conc: 21.48 21.35 4.769 4.456
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Calibration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Initial bias
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.079 0.021 0.067 0.189

Span reading: 21.26 21.70 4.816 4.781

Zero % bias: <5.0 0.386 -0.403 0.497 1.614

Span % bias: <5.0 -0.931 0.468 0.223 2.228
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Analyzer Configuration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N4243748011

CAI 700
S/N1712001

Thermo 48i S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Voltage max: 10 10 10 10

Voltage offset: 0 0 0 0

Range: 10 10 300 100

Upscale: 60 60 60 60

Downscale: 60 60 60 60

Cylinder Information
Zero Number: EB0078270 EB0078270 EB0078270 EB0078270

Zero Conc: 0 0 0 0

Low Number:

Low Conc:

Mid Number: ALM 022572 ALM 022572 CC233294 CC233294

Mid Conc: 5.484 5.513 23.9 24.3

High Number: EB0094234 EB0094234 CC496888 CC496888

High Conc: 11.03 11.14 55.98 54.91

Bias Number: ALM 022572 ALM 022572 CC233294 CC233294

Bias Conc: 5.484 5.513 23.9 24.3

Page 1 Aug 16 2018 - 08:38:27
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Calibration
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Initial bias
Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading: 0.000 0.000 0.000 0.000

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164

Initial Bias Data

Zero reading: 0.025 -0.027 0.276 0.256

Span reading: 5.464 5.313 23.90 22.39

Zero % bias: <5.0 0.209 -0.135 0.150 0.433

Span % bias: <5.0 -0.399 -3.070 -0.982 -1.930
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: sc Unit/Condition: CT's and
Boiler

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(01)

NOx Converter Check
Time NOx reading, ppm Efficiency, %
13:57:59 43.230 87.3%

13:58:09 43.510 87.8%

13:58:19 43.180 87.2%

13:58:29 43.510 87.8%

13:58:39 43.520 87.8%

13:58:49 43.220 87.2%

13:58:59 43.660 88.1%

13:59:09 43.480 87.8%

13:59:19 43.790 88.4%

13:59:30 44.110 89.0%

13:59:40 43.850 88.5%

13:59:50 43.510 87.8%

14:00:00 44.130 89.1%

14:00:10 43.840 88.5%

14:00:20 44.370 89.6%

14:00:30 43.730 88.3%

14:00:40 44.180 89.2%

14:00:50 44.240 89.3%

14:01:00 44.290 89.4%

14:01:10 44.290 89.4%

14:01:20 44.380 89.6%

14:01:30 44.540 89.9%

14:01:40 44.080 89.0%

14:01:50 44.210 89.2%

14:02:00 45.030 90.9%

14:02:10 44.240 89.3%

14:02:20 45.040 90.9%

14:02:30 45.060 91.0%

14:02:40 44.470 89.8%

14:02:50 45.150 91.1%

14:03:00 45.060 91.0%

14:03:10 44.830 90.5%

14:03:20 44.990 90.8%

14:03:30 44.600 90.0%

14:03:40 44.610 90.0%

14:03:50 45.440 91.7%

14:04:00 45.060 91.0%

Summary
Analyzer: NOx

NO2 Cylinder Concentration: 49.54

NO2 Cylinder Number: CC502262

Page 1 Aug 12 2018 - 14:04:15
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: sc Unit/Condition: CT's and
Boiler

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: False Ports: N/A Points per port: N/A DAQ Device: DT9806(01)

NOx Analyzer Reading: 45.060

Efficiency: 91.0%

Page 2 Aug 12 2018 - 14:04:15
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2

This double beam infrared analyzer can measure a broad
range of gases that absorb infrared energy. Its use of the 
synchronous rectification method makes the otherwise
complex optical adjustment easier to perform. And thanks
to the use of linearized coefficients processed by the
CPU, linearity is improved to a wider range. The range
ratio of 1 : 10 and 4 ranges are standard features, and
a ratio of 1 : 20 is optionally available.

Double beam infrared absorptiometry
Infrared energy from the light sources is
turned  into  intermittent  light  by  the 
rotating  chopper,  passes  through  the
measurement cells, and then enters the
detector.  Because part of the infrared
energy is absorbed by the sample gas as
it  passes  through  the  sample  cell,  the
amount  of  light  which  enters  the  de-
tector  is  different  from  that  coming 
from the reference cell.  The detector is
equipped with an infrared filter designed
to  remove  this  infrared  energy  with  a
wavelength unnecessary for the measure-
ment,  and  the  component  to  be  meas-
ured  is  sealed  in  the  detector  under
certain  conditions.   Therefore,  the  de-
tector detects only the absorption of the
infrared  energy  of  the  specific  wave-
length  matching  the  component,  and
changes in concentration of that compo-
nent are measured.
The HORIBA <AS> detector* is equip-
ped with a unique feature for measuring
sample  gases  that  contain  particularly
high levels of interfering substances. In
the MAIN detector, the components to 
be  measured  plus  any  interfering  sub-
stances are detected and in the COMP
only  the  interfering  substances  are  de-
tected and measured, making it possible
to  compensate  for  any  interference  in 
the sample gas.
* MAIN and COMP detectors

Configuration: Desk  top  or  19"  panel
mount
Measuring method: Non-dispersive  in-
frared analysis
Repeatability: ±0.5% F.S. (±1.0% F.S.
for high-sensitivity range*)
Drift: ±1.0% F.S./day (±2.0% F.S./day
for high-sensitivity range*)
Response time: 10 sec. (electrical)
Ambient conditions:
Temperature: 0 to 40˚C
Humidity: 90% RH or less
Power: 100/115/220 V AC (to be speci-
fied), 50/60 Hz, 300 VA
Output signal: 0 - 1 V DC, 0 - 10 V DC,
0 - 16 or 4 - 20 mA DC, isolated
No. of ranges: 4 ranges
Display: LED digital display (effective 4
digits)
Operation gas: Not needed

Calibration gas: 
Zero: N2 or Air
Span: Span gas
Dimensions: 
430 (w) × 132 (h) × 550 (d) mm
16.9 (w) × 5.2 (h) × 21.7 (d) in
Weight: 15 kg, 33 lb
Sample gas requirements
Dust: No dust
Mist: Completely removed
Pressure: More than 50 mm H2O
Temperature: Ambient temperature
Moisture: 5˚C saturation or below
Flow rate: 500 mr/min
Exhaust gas: Discharged at ambient pres-
sure
* Includes  values  above  the  high-sensitivity 

range  but  within  the  minimum  standard 
range.

General Purpose Infrared Gas Analyzer

VIA-510
Application: CO, CO2, NOx, SO2, CH4, C2H4, N2O

Principle Measuring range

Specifications

Dimensional Outlines   Unit: mm  (in)

Components
Standard range High-sensitivity range

Choose the appropriate number of ranges and max. range ratio within the ranges shown above.
Optional range ratio of 1 : 20 is available.

VIA-510, MPA-510, CLA 510SS

Min. Max. Min.

CO 0 - 100 ppm 0 - 100% 0 - 150 ppm

CO2 0 - 100 ppm 0 - 100% 0 - 150 ppm

NOx 0 - 200 ppm 0 - 100% 0 - 100 ppm

SO2 0 - 100 ppm 0 - 100% 0 - 150 ppm

CH4 0 - 100 ppm 0 - 100% 0 - 150 ppm

C2H4 0 - 200 ppm 0 - 100% 0 - 100 ppm

front view

430
(16.9)

right side view

550
(21.7)

13
2
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20 (0
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infrared filter
detector
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Grays Harbor Energy Center 
2018 Source Test Report 
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Span Gas Certificates 
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03NI57E15A3973 Reference Number: 48-124565320-1
Cylinder Number: CC420655 Cylinder Volume: 161.1 CF
Laboratory: 124 - Los Angeles - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32016 Valve Outlet: 590
Gas Code: CO2,O2,BALN Certification Date: Jul 18, 2016

Expiration Date: Jul 18, 2024
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 21.50 % 21.35 % G1 +/- 0.6% NIST Traceable 07/18/2016
OXYGEN 21.50 % 21.48 % G1 +/- 0.3% NIST Traceable 07/18/2016
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060814 CC416638 24.04 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 16, 2019
NTRM 16060506 CC353376 23.204 % OXYGEN/NITROGEN +/- 0.2% Dec 24, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS 6E CO2 NDIR Jul 12, 2016
SIEMENS OXYMAT 6 PARAMAGNETIC Jul 18, 2016

Triad Data Available Upon Request

Airgas Specialty Gases
Airgas USA, LLC
11711 S. Alameda Street
Los Angeles, CA 90059
Airgas.com

                   Signature on file                  
Approved for Release Page 1 of 48-124565320-1
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e%irgas peciaiy ass

Alrcias. Airgas USA,
525 North Industrial Loop Road

an Air Liquide company Tooele, UT 84074
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03N178E1 5A0225 Reference Number: 153-401104611-1
Cylinder Number: EB0094234 Cylinder Volume: 151.7 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 590
Gas Code: 002,02,BALN Certification Date: Jan 22, 2018

Expiration Date: Jan 22, 2026
Certification performed in accordance with EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA

600/R-12/531 using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates

CARBON DIOXIDE 11.00% 11.14% G1 +1- 1.0% NlSllraceable 01/22/2018
OXYGEN 11.00% 11.03% Gl +1- 1.0% NlSTTraceable 01/22/2018
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 13060633 CC413752 13.359% CARBON DIOXIDE/NITROGEN 0.6% May 09, 2019

NTRM 06120104 CC195919 9.898% OXYGEN/NITROGEN 0.7% Jul 26, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Horiba VIA-Sb SV4MEUTJ C02 C02 NDIR (Dixon) Jan 09, 2018

Horiba MPA-510 X9A4uGL8 02 02 Paramagnetic (Dixon) Jan 08, 2018

Triad Data Available Upon Request

Approved for Release Page 1 of 153-401104611-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03NI89E15A0011 Reference Number: 153-401128419-1
Cylinder Number: ALM-022572 Cylinder Volume: 147.7 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 590
Gas Code: CO2,O2,BALN Certification Date: Feb 19, 2018

Expiration Date: Feb 19, 2026
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 5.500 % 5.513 % G1 +/- 1% NIST Traceable 02/19/2018
OXYGEN 5.500 % 5.484 % G1 +/- 1% NIST Traceable 02/19/2018
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060410 CC413504 7.489 % CARBON DIOXIDE/NITROGEN 0.6% Jan 14, 2019
NTRM 11060717 CC338451 4.861 % OXYGEN/NITROGEN 0.4% Dec 13, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) Feb 07, 2018
Horiba MPA-510 X9A4UGL8 O2 O2 Paramagnetic (Dixon) Feb 05, 2018

Triad Data Available Upon Request

Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com

                   Signature on file                  
Approved for Release Page 1 of 153-401128419-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI94E15A0035 Reference Number: 48-124565318-1
Cylinder Number: CC206447 Cylinder Volume: 146.9 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32016 Valve Outlet: 660
Gas Code: CO,CO2,NO,NOX,BALN Certification Date: Jul 26, 2016

Expiration Date: Jul 26, 2024
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 55.98 PPM G1 +/- 1.0% NIST Traceable 07/18/2016, 07/25/2016
CARBON MONOXIDE 55.00 PPM 54.91 PPM G1 +/- 0.6% NIST Traceable 07/26/2016
NITRIC OXIDE 55.00 PPM 55.61 PPM G1 +/- 1.0% NIST Traceable 07/18/2016, 07/25/2016
CARBON DIOXIDE 5.000 % 4.990 % G1 +/- 0.5% NIST Traceable 07/26/2016
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 14060755 CC434464 49.88 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Feb 22, 2020
PRM 12328 680179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Oct 15, 2014
NTRM 13061209 CC403877 49.40 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Nov 19, 2019
GMIS 1211201301 CC501041 4.950 PPM NITROGEN DIOXIDE/NITROGEN +/- 2.0% Dec 11, 2016
NTRM 10060133 CC307775 5.027 % CARBON DIOXIDE/NITROGEN +/- 0.4% Dec 02, 2021
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS 6E CO2 NDIR Jul 12, 2016
Thermo 48i-TLE 1132250557 CO NDIR Jul 12, 2016
Nicolet 6700 AHR0801551 NO FTIR Jun 27, 2016
Nicolet 6700 AHR0801551 NO2 FTIR Jun 30, 2016

Triad Data Available Upon Request

Airgas Specialty Gases
Airgas USA, LLC
11711 S. Alameda Street
Los Angeles, CA 90059
Airgas.com

                   Signature on file                  
Approved for Release Page 1 of 48-124565318-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI94E15A0044 Reference Number: 153-401145142-1
Cylinder Number: CC496888 Cylinder Volume: 146.9 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 660
Gas Code: CO2,CO,NO,NOX,BALN Certification Date: Mar 16, 2018

Expiration Date: Mar 16, 2021
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 12.00 PPM 11.67 PPM G1 +/- 1.1% NIST Traceable 03/09/2018, 03/16/2018
CARBON MONOXIDE 12.00 PPM 11.40 PPM G1 +/- 0.5% NIST Traceable 03/09/2018
NITRIC OXIDE 12.00 PPM 11.65 PPM G1 +/- 1.1% NIST Traceable 03/09/2018, 03/16/2018
CARBON DIOXIDE 5.000 % 4.890 % G1 +/- 0.5% NIST Traceable 03/09/2018
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 1 CC401502 9.766 PPM CARBON MONOXIDE/NITROGEN 0.3 Sep 07, 2018
NTRM 16060749 CC465093 10.08 PPM NITRIC OXIDE/NITROGEN 1.0% Jun 28, 2018
NTRM 16060749 CC465093-NOX 10.08 PPM NOx/NITROGEN 1.0% Jun 28, 2018
NTRM 10060106 CC281264 5.027 % CARBON DIOXIDE/NITROGEN 0.4% Dec 02, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) Feb 21, 2018
Thermo 48i-TLE 1163640031 CO CO NDIR (Mason) Feb 13, 2018
Thermo 42i-LS 1123749327 NO Chemiluminescence (Mason) Feb 22, 2018
Thermo 42i-LS 1123749327 NOx Chemiluminescence (Mason) Feb 22, 2018

Triad Data Available Upon Request

Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com

                   Signature on file                  
Approved for Release Page 1 of 153-401145142-1
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI94E15A0057 Reference Number: 153-401145141-1
Cylinder Number: CC432613 Cylinder Volume: 146.9 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 660
Gas Code: CO,CO2,NO,NOX,BALN Certification Date: Mar 16, 2018

Expiration Date: Mar 16, 2021
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 5.000 PPM 4.769 PPM G1 +/- 1.2% NIST Traceable 03/09/2018, 03/16/2018
CARBON MONOXIDE 5.000 PPM 4.456 PPM G1 +/- 0.7% NIST Traceable 03/09/2018
NITRIC OXIDE 5.000 PPM 4.765 PPM G1 +/- 1.1% NIST Traceable 03/09/2018, 03/16/2018
CARBON DIOXIDE 5.000 % 4.993 % G1 +/- 0.5% NIST Traceable 03/09/2018
NITROGEN Balance -

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 1 CC401502 9.766 PPM CARBON MONOXIDE/NITROGEN 0.3 Sep 07, 2018
NTRM 08012121A KAL004278 5.08 PPM NITRIC OXIDE/NITROGEN 1.0% Jun 02, 2018
NTRM 08012121A KAL004278-NOX 5.08 PPM NOx/NITROGEN 1.0% Jun 02, 2018
NTRM 10060106 CC281264 5.027 % CARBON DIOXIDE/NITROGEN 0.4% Dec 02, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) Feb 21, 2018
Thermo 48i-TLE 1163640031 CO CO NDIR (Mason) Feb 13, 2018
Thermo 42i-LS 1123749327 NO Chemiluminescence (Mason) Feb 22, 2018
Thermo 42i-LS 1123749327 NOx Chemiluminescence (Mason) Feb 22, 2018

Triad Data Available Upon Request

Airgas Specialty Gases
Airgas USA, LLC
525 North Industrial Loop Road
Tooele, UT 84074
Airgas.com

                   Signature on file                  
Approved for Release Page 1 of 153-401145141-1
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Airgas USA, LLCAirgas. 525 North Industrial Loop Road
an Air Liquide company Tooele, UT 84074

Airgas.com

CERTIFICATE OF BATCH ANALYSIS
Grade of Product: CEM-CAL ZERO

Part Number NI CZ15A Reference Number: 153-401210315-1
Cylinder Analyzed: ALM-001981 Cylinder Volume: 142.0 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2000 PSIG
Analysis Date: May 21, 2018 Valve Outlet: 580
Lot Number 153-401210315-1

Expiration Date: May 21, 2026

ANALYTICAL RESULTS
Component Requested Certified

Purity Concentration

NITROGEN 99.9995 % 99.9995 %
CARBON DIOXIDE < 1.0 PPM 0.01 PPM
NOx < 0.1 PPM 0.02 PPM
SO2 < 0.1 PPM <LDL 0.1 PPM
THC < 0.1 PPM 0.02 PPM
CARBON MONOXIDE < 0.5 PPM 0.02 PPM

Permanent Notes:Airgas certifies that the contents of this cylinder meet the requirements of 40 CFR 72.2

Cylinders in Batch:

ALM -001981, 0C334478, 00340336@, 00354786, 0047302, C0476476, CC480819. 00486067, 00505159, 00505211, 00505339,

0064327, 00702162, 00702276, EB0078224, EB0078270, EB0105113, EB0105204, SG9133908, SG9138328

Impurities verified against analytical standards traceable to NIST by weight and/or analysis.

Appr ed f'ReIease Page 1 of 153-401210315-1
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Grays Harbor Energy Center 
2018 Source Test Report 
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Equipment Calibration Data 
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Type of duct (circular, rectangular, elliptical) ('Z -

Far wall to outside of port distance, in.: Ml
______________ A

Port length, in. (confirm flush with inside wall): M2 -4 I

Duct inner diameter, in. (Ml - M2) '24 '/i'
Duct ID using adjacent, 9Q0 port (for elliptical ducts)

_____________

Upstream distance (A), in. .---- IS (

Downstream distance (B), in. -

Number of ports (for circular, must be 9Q0 to each other) 2. B
Internal width (for rectangular ducts only), in. *

Port inner diameter, in. 6 "

Duct Parameters

Material (steel, fiberglass, PVC)
______________

Type of port (flange, npt nipple, etc.)
______________

Onentation (vertical, horizontal, if diagonal specify angle) J
Elevation of ports above ground, ft. - 5p f4-

Cyclonic flow expected? (V

PitotlD
___________

Manometer ID ,sI;L1 -(z

Angle finder/protractor ID

-_

-
-__-

Disturbance

Measurement
Site

Disturbance

low direction

Diagram of duct and sampling location

is
1l

C(

.c\(

Cross-section sketch showing port locations and numbering
Label the following: port number 1, 2, etc.

north direction or other landmark
flow direction - 0 into page 0 out of page

-Eii
*f schematics are unavailable, internal width can be estimated by measuring the portion of the port length not visible on the outside of the duct,
which would be an estimate of the insulation thickness. Double this distance and subtract it from the outside width.

Ml Field Data Sheet - Ri
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Note:  No traverse point shall be within 1.0" of the stack walls (see Sections 11.3.1)

Typical vertical 
exhaust stack

Diameters > 24"

Example:  Location of 12 points

Point % Diameter

8

215.6

#N/A

#N/A

600.0
6.50

16

Number of ports being used:
Equivalent upstream diameter (A):

Port length:
2

2.778
6.912All points at least 1.0" from stack wall:

#N/A#N/A

#N/A

6.9

22.7

199.8

48.4

#N/A

76.3

152.7

Grays Harbor Energy Center / CT-1 & CT-2

inches
inches
inches

A

B

Stack diameter:
Upstream diameter (A):

#N/A

193.3

96.8

#N/A

#N/A

#N/A

#N/A

209.1

#N/A

32.3

67.7

80.6 180.6

69.8

146.2

174.1

0

5

6

8

N/A

N/A

N/A

Duct diameters upstream from flow disturbance or stack exit (Distance A)

89.57

Total m
inim

um
 num

ber of traverse points0

A
ll 

sa
m

pl
in

g 
lo

ca
tio

ns
 th

at
 h

av
e 

an
 u

ps
tr

ea
m

 d
ia

m
et

er
 le

ss
 th

a 
0.

5 
or

 a
 d

ow
ns

tr
ea

m
 d

ia
m

et
er

 o
f l

es
s 

th
an

 2
.0

 d
o 

no
t m

ee
t E

PA
 M

et
ho

d 
1 

sp
ec

ifi
ca

tio
ns

2 9871

Diameters 12" to 24"

12

24

20

16

12

4

8
8

6543

16

0.50

Duct diameters downstream from flow disturbance (Distance B)

0.75 1.00

4

8

12

16

20

24

Pass

To
ta

l m
in

im
um

 n
um

be
r o

f t
ra

ve
rs

e 
po

in
ts 2.502.250.250.00 1.25 1.50 1.75 2.00

2

In
le

t

Inside wall 
Distance (in)

Outside port
Distance (in)

19.4

4

N/A

Total points:
Points per port:

1 3.2

10.5

Pass
2.500

DUCT AREA  = 254.469

3

13.4

29.2

41.9

TRAVERSE POINT LAYOUT (NON-PARTICULATE)
CIRCULAR STACKS OVER 24 INCHES

Downstream diameter (B):

flow

216.0
540.0

Equivalent downstream diameter (B):

inches
see note
Pass
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Note:  No traverse point shall be within 1.0" of the stack walls (see Sections 11.3.1)

Ducts > 2.4 meters (7.8 ft): Points are at 0.4, 1.2 and 2.0 meters from duct wall

Example:  Location of 3 points

N/A #N/A #N/A #N/A

Ducts ≤ 2.4 meters (7.8 ft): Points are at 16.7, 50.0 and 83.3 percent of measurement line

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

N/A #N/A #N/A #N/A

DUCT AREA  = 254.469

3 N/A 78.7 85.2

N/A 15.7 22.2

2 N/A 47.2 53.7

In
le

t

Point % Diameter Inside wall Outside port
Distance (in) Distance (in)

1

Total points: 3
Points per port: 3

Equivalent downstream diameter (B): 2.778 Pass flow
All points at least 1.0" from stack wall: 15.700 Pass

B

Port length: 6.50 inches
Number of ports being used: 1 see note

Equivalent upstream diameter (A): 2.500 Pass

Upstream diameter (A): 540.0 inches
Downstream diameter (B): 600.0 inches

Grays Harbor Energy Center / CT-1 & CT-2
TRAVERSE POINT LAYOUT (RATA)

CIRCULAR STACKS OVER 24 INCHES

Typical vertical 
exhaust stack

Stack diameter: 216.0 inches A
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Note:  No traverse point shall be within 0.5" of the stack walls (see Sections 11.3.1)

Pass

DUCT AREA  = 2.521

Grays Harbor Energy Center / Aux Boiler

CIRCULAR STACKS BETWEEN 12 AND 24 INCHES

Typical vertical 
exhaust stackEquivalent downstream diameter (B):

All points at least 0.5" from stack wall:

A

B

Stack diameter:
Upstream diameter (A):

21.5
150.0
180.0

4.50
Number of ports being used:

Equivalent upstream diameter (A):

16

12

Downstream diameter (B):

Total points:
Points per port:

1

2

20

Duct diameters upstream from flow disturbance or stack exit (Distance A)
0.50 0.75 1.00

24

16

24

20

3

4

N/A

N/A

N/A

N/A

N/A

flow

In
le

t

Inside wall 
Distance (in)

8

8.372
1.441

To
ta

l m
in

im
um

 n
um

be
r o

f t
ra

ve
rs

e 
po

in
ts 2.502.250.250.00 1.25 1.50 1.75 2.00

12

Duct diameters downstream from flow disturbance (Distance B)
543 61

0

8

4

8

12

8

4

Diameters 12" to 24"

Diameters > 24"

Total m
inim

um
 num

ber of traverse points0

A
ll 

sa
m

pl
in

g 
lo

ca
tio

ns
 th

at
 h

av
e 

an
 u

ps
tr

ea
m

 d
ia

m
et

er
 le

ss
 th

a 
0.

5 
or

 a
 d

ow
ns

tr
ea

m
 d

ia
m

et
er

 o
f l

es
s 

th
an

 2
.0

 d
o 

no
t m

ee
t E

PA
 M

et
ho

d 
1 

sp
ec

ifi
ca

tio
ns

2 987

24

20

16

#N/A

#N/A

#N/A

6.7

25.0

75.0

93.3

#N/A

#N/A

#N/A

#N/A

N/A #N/A

#N/AN/A

N/A #N/A

Outside port
Distance (in)

5.9

9.9

20.6

24.6

#N/A

#N/A

1.4

#N/A

TRAVERSE POINT LAYOUT (PARTICULATE)

inches
inches
inches
inches
see note
Pass
Pass

#N/A

Example:  Location of 12 points

Point % Diameter

4

#N/A

#N/A

#N/A

#N/A

5.4

16.1

#N/A

#N/A

#N/A

Port length:
2

6.977

20.1

#N/A

#N/A

#N/A

021AS-386089-RT-47 110 of 380



Grays Harbor Energy Center 
2018 Source Test Report 

 

 

Appendix B.2 
Plant Process and CEMS Data 
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Average Results
10:23:01 - 10:48:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 10:24:00 11.70 4.909 2.772 0.072

Aug 14 2018 10:25:01 11.69 4.841 2.793 0.154

Aug 14 2018 10:26:00 11.68 4.983 2.871 0.062

Aug 14 2018 10:27:00 11.67 5.057 2.962 0.068

Aug 14 2018 10:28:01 11.70 5.075 2.843 0.085

Aug 14 2018 10:29:00 11.68 5.027 2.907 0.028

Aug 14 2018 10:30:01 11.69 5.040 2.970 0.028

Aug 14 2018 10:31:01 11.70 5.132 2.882 0.096

Aug 14 2018 10:32:01 11.70 4.899 2.764 0.041

Aug 14 2018 10:33:00 11.66 4.944 3.047 0.058

Aug 14 2018 10:34:00 11.66 4.961 3.033 0.120

Aug 14 2018 10:35:01 11.68 4.970 2.885 0.078

Aug 14 2018 10:36:00 11.67 4.883 2.806 0.025

Aug 14 2018 10:37:01 11.64 4.909 2.820 0.039

Aug 14 2018 10:38:01 11.64 4.999 2.796 0.048

Aug 14 2018 10:39:01 11.63 4.986 2.880 0.104

Aug 14 2018 10:40:00 11.63 5.019 2.825 0.047

Aug 14 2018 10:41:01 11.62 4.938 2.834 0.136

Aug 14 2018 10:42:01 11.61 4.943 2.744 0.043

Aug 14 2018 10:43:00 11.63 4.860 2.848 0.112

End of port 1 point 1

Aug 14 2018 10:44:01 11.65 4.896 2.690 -0.072

Aug 14 2018 10:45:01 11.61 4.883 2.741 0.023

Aug 14 2018 10:46:01 11.63 4.822 2.747 -0.020

Aug 14 2018 10:47:00 11.60 4.883 2.748 0.045

Aug 14 2018 10:48:01 11.59 4.988 3.044 -0.007

Average: 11.65 4.954 2.850 0.057

Max: 11.70 5.132 3.047 0.154

Min: 11.59 4.822 2.690 -0.072

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.67 4.939 2.845 0.081

Strat diff: 0.000 0.000 0.000 0.000

Strat %: 0.000 0.000 0.000 0.000
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Post run bias
10:23:01 - 10:48:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.65 4.954 2.850 0.057

Max: 11.70 5.132 3.047 0.154

Min: 11.59 4.822 2.690 -0.072

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.039 -0.061 0.024 0.186

Span reading: 21.32 20.97 4.691 4.330

Zero % bias: <5.0 0.098 -0.070 0.240 0.000

Span % bias: <5.0 -0.279 -1.967 -1.354 -1.246

Final Bias Data

Zero reading: 0.082 -0.049 0.181 0.198

Span reading: 20.77 20.71 4.682 4.351

Zero % bias: <5.0 0.298 -0.014 1.585 0.105

Span % bias: <5.0 -2.840 -3.185 -1.431 -1.061

Zero % drift: <3.0 0.200 0.056 1.345 0.105

Span % drift: <3.0 2.561 1.218 0.077 0.185

Bias Corrected Averages

Cor Avg: 11.86 5.118 2.858 -0.145

Page 1 Aug 14 2018 - 10:53:50
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Average Results
10:57:00 - 11:18:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 10:58:00 11.64 4.746 2.614 0.016

Aug 14 2018 10:59:01 11.67 4.953 2.502 0.071

Aug 14 2018 11:00:00 11.66 4.969 2.645 0.030

Aug 14 2018 11:01:01 11.67 4.844 2.585 0.006

Aug 14 2018 11:02:01 11.68 4.894 2.636 0.059

Aug 14 2018 11:03:00 11.67 4.754 2.579 0.025

Aug 14 2018 11:04:01 11.66 5.014 2.799 0.037

End of port 1 point 1

Aug 14 2018 11:05:01 11.73 4.872 2.536 0.057

Aug 14 2018 11:06:01 11.75 4.788 2.449 0.013

Aug 14 2018 11:07:00 11.70 4.915 2.508 0.018

Aug 14 2018 11:08:01 11.68 4.918 2.695 -0.023

Aug 14 2018 11:09:01 11.70 4.915 2.692 -0.016

Aug 14 2018 11:10:00 11.65 5.049 2.836 0.060

Aug 14 2018 11:11:01 11.69 4.937 2.921 0.022

End of port 1 point 2

Aug 14 2018 11:12:01 11.72 4.719 2.515 0.100

Aug 14 2018 11:13:01 11.68 4.601 2.555 0.148

Aug 14 2018 11:14:01 11.70 5.019 2.650 0.026

Aug 14 2018 11:15:01 11.74 4.672 2.457 -0.046

Aug 14 2018 11:16:00 11.73 4.617 2.502 -0.032

Aug 14 2018 11:17:01 11.68 4.851 2.683 0.065

Aug 14 2018 11:18:01 11.73 4.741 2.527 0.062

End of port 1 point 3

Average: 11.69 4.847 2.614 0.033

Max: 11.75 5.049 2.921 0.148

Min: 11.64 4.601 2.449 -0.046

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.66 4.878 2.633 0.049

1 2 11.70 4.831 2.647 0.105

1 3 11.71 4.786 2.533 0.052

Strat diff: 0.020 0.046 0.043 0.036

Strat %: 0.257 0.959 2.739 52.91
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Post run bias
10:57:00 - 11:18:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.69 4.847 2.614 0.033

Max: 11.75 5.049 2.921 0.148

Min: 11.64 4.601 2.449 -0.046

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.082 -0.049 0.181 0.198

Span reading: 20.77 20.71 4.682 4.351

Zero % bias: <5.0 0.298 -0.014 1.585 0.105

Span % bias: <5.0 -2.840 -3.185 -1.431 -1.061

Final Bias Data

Zero reading: 0.050 -0.092 0.110 0.183

Span reading: 20.76 20.71 4.618 4.468

Zero % bias: <5.0 0.149 -0.216 0.977 -0.026

Span % bias: <5.0 -2.886 -3.185 -1.979 -0.035

Zero % drift: <3.0 0.149 0.201 0.608 0.131

Span % drift: <3.0 0.046 0.000 0.548 1.026

Bias Corrected Averages

Cor Avg: 12.06 5.052 2.613 -0.166
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Average Results
11:28:01 - 11:49:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 11:29:01 11.69 4.408 2.609 0.115

Aug 14 2018 11:30:00 11.64 4.904 2.887 0.040

Aug 14 2018 11:31:00 11.68 4.845 2.783 0.108

Aug 14 2018 11:32:01 11.68 4.915 2.622 0.073

Aug 14 2018 11:33:01 11.62 4.583 2.755 0.040

Aug 14 2018 11:34:01 11.64 4.559 2.752 0.131

Aug 14 2018 11:35:01 11.66 4.893 2.614 -0.026

End of port 1 point 1

Aug 14 2018 11:36:01 11.65 5.021 2.669 0.044

Aug 14 2018 11:37:01 11.64 4.822 2.690 0.062

Aug 14 2018 11:38:01 11.63 4.855 2.692 0.108

Aug 14 2018 11:39:01 11.67 4.855 2.667 -0.042

Aug 14 2018 11:40:01 11.63 4.822 2.721 0.060

Aug 14 2018 11:41:01 11.64 4.780 2.908 0.076

Aug 14 2018 11:42:01 11.66 4.824 2.634 0.065

End of port 1 point 2

Aug 14 2018 11:43:00 11.64 4.907 2.665 0.044

Aug 14 2018 11:44:00 11.61 4.984 2.858 0.040

Aug 14 2018 11:45:00 11.61 4.928 3.036 -0.050

Aug 14 2018 11:46:00 11.64 4.854 2.751 -0.015

Aug 14 2018 11:47:01 11.62 4.877 2.654 -0.031

Aug 14 2018 11:48:01 11.62 5.001 2.760 0.065

Aug 14 2018 11:49:01 11.60 4.737 2.815 0.066

End of port 1 point 3

Average: 11.64 4.827 2.740 0.046

Max: 11.69 5.021 3.036 0.131

Min: 11.60 4.408 2.609 -0.050

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.66 4.678 2.713 0.092

1 2 11.63 4.875 2.736 0.062

1 3 11.64 4.954 2.822 0.057

Strat diff: 0.017 0.118 0.065 0.022

Strat %: 0.143 3.260 2.358 30.81
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Post run bias
11:28:01 - 11:49:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.64 4.827 2.740 0.046

Max: 11.69 5.021 3.036 0.131

Min: 11.60 4.408 2.609 -0.050

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.050 -0.092 0.110 0.183

Span reading: 20.76 20.71 4.618 4.468

Zero % bias: <5.0 0.149 -0.216 0.977 -0.026

Span % bias: <5.0 -2.886 -3.185 -1.979 -0.035

Final Bias Data

Zero reading: 0.061 -0.073 0.094 0.187

Span reading: 20.69 21.13 4.615 4.352

Zero % bias: <5.0 0.200 -0.127 0.840 0.009

Span % bias: <5.0 -3.212 -1.218 -2.005 -1.053

Zero % drift: <3.0 0.051 0.089 0.137 0.035

Span % drift: <3.0 0.326 1.967 0.026 1.018

Bias Corrected Averages

Cor Avg: 12.04 4.991 2.787 -0.147
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Average Results
11:59:01 - 12:20:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 12:00:01 11.70 5.006 2.455 0.031

Aug 14 2018 12:01:01 11.69 4.916 2.664 0.061

Aug 14 2018 12:02:01 11.72 4.861 2.624 0.074

Aug 14 2018 12:03:01 11.70 4.964 2.582 0.051

Aug 14 2018 12:04:00 11.68 4.981 2.642 0.066

Aug 14 2018 12:05:01 11.65 5.064 2.851 0.080

Aug 14 2018 12:06:01 11.75 5.009 2.564 0.074

End of port 1 point 1

Aug 14 2018 12:07:01 11.78 4.996 2.314 0.068

Aug 14 2018 12:08:01 11.80 5.061 2.437 0.065

Aug 14 2018 12:09:00 11.80 5.054 2.418 0.121

Aug 14 2018 12:10:01 11.73 5.070 2.616 0.034

Aug 14 2018 12:11:01 11.80 5.026 2.558 0.057

Aug 14 2018 12:12:01 11.77 5.078 2.498 0.201

Aug 14 2018 12:13:01 11.79 4.988 2.645 0.017

End of port 1 point 2

Aug 14 2018 12:14:01 11.78 4.672 2.540 0.089

Aug 14 2018 12:15:01 11.75 4.947 2.653 0.140

Aug 14 2018 12:16:01 11.79 5.084 2.770 0.036

Aug 14 2018 12:17:01 11.76 5.059 2.677 0.063

Aug 14 2018 12:18:01 11.75 5.010 2.844 0.045

Aug 14 2018 12:19:01 11.74 4.921 2.898 -0.007

Aug 14 2018 12:20:00 11.71 4.999 2.887 0.011

End of port 1 point 3

Average: 11.74 4.989 2.626 0.066

Max: 11.80 5.084 2.898 0.201

Min: 11.65 4.672 2.314 -0.007

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.68 5.036 2.637 0.066

1 2 11.79 5.048 2.520 0.078

1 3 11.75 5.058 2.805 0.035

Strat diff: 0.050 0.011 0.151 0.018

Strat %: 0.511 0.225 5.690 41.34
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Post run bias
11:59:01 - 12:20:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.74 4.989 2.626 0.066

Max: 11.80 5.084 2.898 0.201

Min: 11.65 4.672 2.314 -0.007

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.061 -0.073 0.094 0.187

Span reading: 20.69 21.13 4.615 4.352

Zero % bias: <5.0 0.200 -0.127 0.840 0.009

Span % bias: <5.0 -3.212 -1.218 -2.005 -1.053

Final Bias Data

Zero reading: 0.038 0.067 0.133 0.253

Span reading: 20.71 21.24 4.645 4.182

Zero % bias: <5.0 0.093 0.529 1.174 0.588

Span % bias: <5.0 -3.119 -0.703 -1.748 -2.544

Zero % drift: <3.0 0.107 0.655 0.334 0.579

Span % drift: <3.0 0.093 0.515 0.257 1.491

Bias Corrected Averages

Cor Avg: 12.16 5.030 2.653 -0.170
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 5 Average Results
12:30:00 - 12:51:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 12:31:00 11.79 4.934 2.443 0.037

Aug 14 2018 12:32:00 11.76 4.913 2.472 0.045

Aug 14 2018 12:33:01 11.74 5.014 2.628 0.043

Aug 14 2018 12:34:01 11.79 4.884 2.555 0.115

Aug 14 2018 12:35:01 11.75 4.944 2.575 0.053

Aug 14 2018 12:36:01 11.75 4.956 2.743 0.077

Aug 14 2018 12:37:01 11.74 4.973 2.801 0.075

End of port 1 point 1

Aug 14 2018 12:38:00 11.74 4.971 2.701 -0.054

Aug 14 2018 12:39:01 11.73 4.925 2.723 -0.004

Aug 14 2018 12:40:01 11.72 4.859 2.747 0.008

Aug 14 2018 12:41:01 11.73 4.934 2.778 -0.035

Aug 14 2018 12:42:01 11.76 4.899 2.608 0.074

Aug 14 2018 12:43:01 11.75 4.879 2.500 0.079

Aug 14 2018 12:44:01 11.70 4.895 2.646 0.088

End of port 1 point 2

Aug 14 2018 12:45:01 11.72 5.075 2.782 -0.005

Aug 14 2018 12:46:01 11.74 4.955 2.640 0.041

Aug 14 2018 12:47:01 11.72 4.978 2.550 0.120

Aug 14 2018 12:48:00 11.69 4.903 2.632 0.000

Aug 14 2018 12:49:00 11.67 4.819 2.811 -0.018

Aug 14 2018 12:50:01 11.68 4.896 2.846 0.033

Aug 14 2018 12:51:00 11.73 4.930 2.632 0.050

End of port 1 point 3

Average: 11.73 4.930 2.658 0.039

Max: 11.79 5.075 2.846 0.120

Min: 11.67 4.819 2.443 -0.054

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.75 4.923 2.608 0.029

1 2 11.74 4.908 2.669 -0.013

1 3 11.71 5.047 2.688 0.063

Strat diff: 0.017 0.088 0.033 0.037

Strat %: 0.199 1.768 1.770 149.4
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 5 Post run bias
12:30:00 - 12:51:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.73 4.930 2.658 0.039

Max: 11.79 5.075 2.846 0.120

Min: 11.67 4.819 2.443 -0.054

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.038 0.067 0.133 0.253

Span reading: 20.71 21.24 4.645 4.182

Zero % bias: <5.0 0.093 0.529 1.174 0.588

Span % bias: <5.0 -3.119 -0.703 -1.748 -2.544

Final Bias Data

Zero reading: 0.088 -0.095 0.101 0.399

Span reading: 20.58 21.09 4.602 4.420

Zero % bias: <5.0 0.326 -0.230 0.900 1.868

Span % bias: <5.0 -3.724 -1.405 -2.117 -0.456

Zero % drift: <3.0 0.233 0.759 0.274 1.280

Span % drift: <3.0 0.605 0.702 0.369 2.088

Bias Corrected Averages

Cor Avg: 12.18 4.984 2.689 -0.322
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 6 Average Results
13:04:01 - 13:25:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 13:05:00 11.70 4.619 2.423 0.060

Aug 14 2018 13:06:01 11.72 4.824 2.465 0.145

Aug 14 2018 13:07:01 11.76 4.266 2.425 0.143

Aug 14 2018 13:08:01 11.72 4.354 2.584 0.146

Aug 14 2018 13:09:01 11.73 4.926 2.651 0.137

Aug 14 2018 13:10:01 11.73 4.959 2.629 0.011

Aug 14 2018 13:11:01 11.71 4.873 2.636 0.133

End of port 1 point 1

Aug 14 2018 13:12:01 11.70 4.906 2.591 -0.036

Aug 14 2018 13:13:01 11.69 5.133 2.668 0.079

Aug 14 2018 13:14:01 11.70 4.437 2.691 -0.038

Aug 14 2018 13:15:01 11.69 4.664 2.635 0.053

Aug 14 2018 13:16:01 11.75 4.895 2.654 0.072

Aug 14 2018 13:17:01 11.75 4.818 2.632 0.065

Aug 14 2018 13:18:00 11.72 4.891 2.658 -0.030

End of port 1 point 2

Aug 14 2018 13:19:01 11.72 5.057 2.611 0.002

Aug 14 2018 13:20:01 11.73 4.896 2.676 0.060

Aug 14 2018 13:21:01 11.75 4.799 2.603 0.051

Aug 14 2018 13:22:01 11.76 4.834 2.639 0.065

Aug 14 2018 13:23:01 11.75 4.814 2.843 -0.009

Aug 14 2018 13:24:00 11.75 4.921 2.843 0.072

Aug 14 2018 13:25:01 11.72 4.724 2.786 0.003

End of port 1 point 3

Average: 11.73 4.791 2.635 0.056

Max: 11.76 5.133 2.843 0.146

Min: 11.69 4.266 2.423 -0.038

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.72 4.757 2.567 0.095

1 2 11.71 4.939 2.640 0.070

1 3 11.75 4.983 2.695 -0.022

Strat diff: 0.023 0.090 0.061 0.047

Strat %: 0.199 2.779 2.544 99.3
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 6 Post run bias
13:04:01 - 13:25:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.73 4.791 2.635 0.056

Max: 11.76 5.133 2.843 0.146

Min: 11.69 4.266 2.423 -0.038

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.088 -0.095 0.101 0.399

Span reading: 20.58 21.09 4.602 4.420

Zero % bias: <5.0 0.326 -0.230 0.900 1.868

Span % bias: <5.0 -3.724 -1.405 -2.117 -0.456

Final Bias Data

Zero reading: 0.051 0.067 0.129 0.333

Span reading: 20.61 21.00 4.592 4.444

Zero % bias: <5.0 0.154 0.529 1.140 1.290

Span % bias: <5.0 -3.585 -1.827 -2.202 -0.246

Zero % drift: <3.0 0.172 0.759 0.240 0.579

Span % drift: <3.0 0.139 0.422 0.085 0.210

Bias Corrected Averages

Cor Avg: 12.20 4.871 2.681 -0.340
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 7 Average Results
13:33:00 - 13:54:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 13:34:01 11.76 4.543 2.639 0.093

Aug 14 2018 13:35:01 11.74 4.881 2.545 0.049

Aug 14 2018 13:36:01 11.74 4.941 2.478 0.044

Aug 14 2018 13:37:00 11.77 4.821 2.514 0.061

Aug 14 2018 13:38:01 11.75 4.746 2.562 0.051

Aug 14 2018 13:39:01 11.74 4.616 2.631 -0.032

Aug 14 2018 13:40:01 11.77 4.822 2.621 0.036

End of port 1 point 1

Aug 14 2018 13:41:01 11.75 4.840 2.636 0.011

Aug 14 2018 13:42:01 11.75 5.014 2.654 0.021

Aug 14 2018 13:43:01 11.75 4.500 2.655 0.056

Aug 14 2018 13:44:01 11.73 4.615 2.720 0.023

Aug 14 2018 13:45:01 11.74 4.613 2.770 0.024

Aug 14 2018 13:46:01 11.75 4.561 2.698 0.079

Aug 14 2018 13:47:00 11.76 4.901 2.627 0.038

End of port 1 point 2

Aug 14 2018 13:48:00 11.73 4.973 2.598 0.037

Aug 14 2018 13:49:01 11.76 4.675 2.545 0.034

Aug 14 2018 13:50:01 11.80 4.809 2.540 0.034

Aug 14 2018 13:51:00 11.80 4.952 2.503 0.038

Aug 14 2018 13:52:01 11.82 4.995 2.524 -0.012

Aug 14 2018 13:53:01 11.84 4.698 2.591 0.053

Aug 14 2018 13:54:01 11.82 4.541 2.619 0.142

End of port 1 point 3

Average: 11.77 4.765 2.603 0.042

Max: 11.84 5.014 2.770 0.142

Min: 11.73 4.500 2.478 -0.032

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.75 4.828 2.576 0.009

1 2 11.72 4.625 2.670 0.125

1 3 11.80 4.828 2.550 0.040

Strat diff: 0.043 0.068 0.071 0.067

Strat %: 0.369 2.843 2.745 84.48
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 7 Post run bias
13:33:00 - 13:54:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.77 4.765 2.603 0.042

Max: 11.84 5.014 2.770 0.142

Min: 11.73 4.500 2.478 -0.032

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.051 0.067 0.129 0.333

Span reading: 20.61 21.00 4.592 4.444

Zero % bias: <5.0 0.154 0.529 1.140 1.290

Span % bias: <5.0 -3.585 -1.827 -2.202 -0.246

Final Bias Data

Zero reading: 0.047 0.067 0.192 0.035

Span reading: 20.52 20.97 4.665 4.489

Zero % bias: <5.0 0.135 0.529 1.680 -1.325

Span % bias: <5.0 -4.004 -1.967 -1.577 0.149

Zero % drift: <3.0 0.019 0.000 0.540 2.614

Span % drift: <3.0 0.419 0.140 0.625 0.395

Bias Corrected Averages

Cor Avg: 12.27 4.795 2.607 -0.148
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 8 Average Results
14:11:01 - 14:32:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 14:12:01 11.80 4.664 2.693 0.038

Aug 14 2018 14:13:01 11.81 4.640 2.612 0.045

Aug 14 2018 14:14:00 11.78 4.604 2.660 -0.027

Aug 14 2018 14:15:00 11.79 4.771 2.732 0.062

Aug 14 2018 14:16:01 11.83 4.916 2.728 0.030

Aug 14 2018 14:17:01 11.81 4.668 2.659 0.048

Aug 14 2018 14:18:00 11.79 4.674 2.614 0.183

End of port 1 point 1

Aug 14 2018 14:19:00 11.81 4.830 2.610 0.097

Aug 14 2018 14:20:01 11.80 4.643 2.598 0.125

Aug 14 2018 14:21:01 11.82 4.590 2.599 0.127

Aug 14 2018 14:22:01 11.80 4.760 2.631 0.099

Aug 14 2018 14:23:01 11.81 4.804 2.649 0.081

Aug 14 2018 14:24:01 11.77 4.710 2.649 0.093

Aug 14 2018 14:25:01 11.81 4.486 2.613 0.093

End of port 1 point 2

Aug 14 2018 14:26:01 11.80 4.679 2.634 -0.006

Aug 14 2018 14:27:01 11.74 4.649 2.693 0.103

Aug 14 2018 14:28:00 11.76 4.668 2.763 0.075

Aug 14 2018 14:29:00 11.79 4.801 2.683 0.018

Aug 14 2018 14:30:01 11.79 4.677 2.558 0.059

Aug 14 2018 14:31:00 11.80 4.748 2.579 -0.033

Aug 14 2018 14:32:01 11.75 4.848 2.560 -0.009

End of port 1 point 3

Average: 11.79 4.706 2.644 0.062

Max: 11.83 4.916 2.763 0.183

Min: 11.74 4.486 2.558 -0.033

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.80 4.753 2.657 0.107

1 2 11.79 4.739 2.636 0.050

1 3 11.80 4.784 2.621 0.023

Strat diff: 0.003 0.025 0.019 0.047

Strat %: 0.057 0.532 0.720 78.33
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 8 Post run bias
14:11:01 - 14:32:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.79 4.706 2.644 0.062

Max: 11.83 4.916 2.763 0.183

Min: 11.74 4.486 2.558 -0.033

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.047 0.067 0.192 0.035

Span reading: 20.52 20.97 4.665 4.489

Zero % bias: <5.0 0.135 0.529 1.680 -1.325

Span % bias: <5.0 -4.004 -1.967 -1.577 0.149

Final Bias Data

Zero reading: 0.024 0.070 0.121 0.186

Span reading: 20.52 21.03 4.601 4.511

Zero % bias: <5.0 0.028 0.543 1.071 0.000

Span % bias: <5.0 -4.004 -1.686 -2.125 0.342

Zero % drift: <3.0 0.107 0.014 0.609 1.325

Span % drift: <3.0 0.000 0.281 0.548 0.193

Bias Corrected Averages

Cor Avg: 12.33 4.730 2.650 -0.049
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 9 Average Results
14:44:00 - 15:05:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 14:45:01 11.79 4.887 2.392 0.122

Aug 14 2018 14:46:01 11.74 4.879 2.681 0.039

Aug 14 2018 14:47:00 11.77 4.136 2.714 0.063

Aug 14 2018 14:48:00 11.82 4.726 2.557 0.088

Aug 14 2018 14:49:01 11.81 4.544 2.435 0.050

Aug 14 2018 14:50:01 11.77 4.705 2.613 0.059

Aug 14 2018 14:51:01 11.81 5.021 2.561 0.062

End of port 1 point 1

Aug 14 2018 14:52:01 11.81 5.128 2.477 -0.060

Aug 14 2018 14:53:00 11.81 5.181 2.529 0.017

Aug 14 2018 14:54:01 11.81 5.143 2.609 0.114

Aug 14 2018 14:55:00 11.83 5.006 2.550 0.028

Aug 14 2018 14:56:01 11.81 5.177 2.526 0.030

Aug 14 2018 14:57:01 11.83 5.329 2.504 0.074

Aug 14 2018 14:58:00 11.78 5.246 2.558 0.102

End of port 1 point 2

Aug 14 2018 14:59:01 11.80 5.271 2.600 -0.039

Aug 14 2018 15:00:01 11.73 5.273 2.790 0.070

Aug 14 2018 15:01:01 11.74 4.965 2.871 0.038

Aug 14 2018 15:02:01 11.75 4.790 2.596 0.070

Aug 14 2018 15:03:01 11.74 5.091 2.666 0.085

Aug 14 2018 15:04:01 11.80 5.032 2.443 0.027

Aug 14 2018 15:05:01 11.81 4.903 2.254 -0.004

End of port 1 point 3

Average: 11.79 4.973 2.568 0.049

Max: 11.83 5.329 2.871 0.122

Min: 11.73 4.136 2.254 -0.060

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.78 4.760 2.579 0.030

1 2 11.82 5.204 2.522 0.063

1 3 11.78 5.017 2.578 0.026

Strat diff: 0.027 0.210 0.019 0.023

Strat %: 0.226 4.679 1.472 58.82
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 9 Post run bias
14:44:00 - 15:05:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.79 4.973 2.568 0.049

Max: 11.83 5.329 2.871 0.122

Min: 11.73 4.136 2.254 -0.060

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.024 0.070 0.121 0.186

Span reading: 20.52 21.03 4.601 4.511

Zero % bias: <5.0 0.028 0.543 1.071 0.000

Span % bias: <5.0 -4.004 -1.686 -2.125 0.342

Final Bias Data

Zero reading: 0.039 0.125 0.174 0.296

Span reading: 20.45 21.22 4.619 4.532

Zero % bias: <5.0 0.098 0.801 1.525 0.965

Span % bias: <5.0 -4.330 -0.796 -1.971 0.526

Zero % drift: <3.0 0.070 0.258 0.454 0.965

Span % drift: <3.0 0.326 0.890 0.154 0.184

Bias Corrected Averages

Cor Avg: 12.35 4.950 2.587 -0.200
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 10 Average Results
15:15:01 - 15:36:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 15:16:01 11.75 5.242 2.623 0.009

Aug 14 2018 15:17:01 11.70 5.155 2.799 0.044

Aug 14 2018 15:18:01 11.76 5.039 2.558 0.083

Aug 14 2018 15:19:01 11.74 5.147 2.547 0.019

Aug 14 2018 15:20:01 11.73 5.363 2.515 -0.016

Aug 14 2018 15:21:01 11.75 5.146 2.492 -0.016

Aug 14 2018 15:22:00 11.72 5.110 2.399 0.022

End of port 1 point 1

Aug 14 2018 15:23:00 11.74 4.723 2.685 0.171

Aug 14 2018 15:24:01 11.77 5.170 2.499 0.118

Aug 14 2018 15:25:01 11.71 4.494 2.530 0.075

Aug 14 2018 15:26:00 11.70 5.111 2.690 0.087

Aug 14 2018 15:27:01 11.71 5.086 2.591 0.082

Aug 14 2018 15:28:01 11.69 5.035 2.739 0.016

Aug 14 2018 15:29:01 11.75 5.101 2.591 0.068

End of port 1 point 2

Aug 14 2018 15:30:01 11.79 5.005 2.378 0.025

Aug 14 2018 15:31:01 11.77 4.925 2.386 0.015

Aug 14 2018 15:32:01 11.74 4.946 2.540 -0.013

Aug 14 2018 15:33:01 11.76 5.018 2.588 -0.005

Aug 14 2018 15:34:01 11.79 5.047 2.464 0.098

Aug 14 2018 15:35:01 11.76 5.034 2.526 0.090

Aug 14 2018 15:36:01 11.73 5.005 2.679 0.077

End of port 1 point 3

Average: 11.74 5.043 2.563 0.050

Max: 11.79 5.363 2.799 0.171

Min: 11.69 4.494 2.378 -0.016

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.72 5.225 2.595 0.077

1 2 11.72 5.010 2.658 0.097

1 3 11.75 4.952 2.529 0.014

Strat diff: 0.020 0.163 0.064 0.034

Strat %: 0.171 3.213 2.506 77.66
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 10 Post run bias
15:15:01 - 15:36:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.74 5.043 2.563 0.050

Max: 11.79 5.363 2.799 0.171

Min: 11.69 4.494 2.378 -0.016

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.039 0.125 0.174 0.296

Span reading: 20.45 21.22 4.619 4.532

Zero % bias: <5.0 0.098 0.801 1.525 0.965

Span % bias: <5.0 -4.330 -0.796 -1.971 0.526

Final Bias Data

Zero reading: 0.028 -0.018 0.099 0.339

Span reading: 20.48 20.88 4.576 4.490

Zero % bias: <5.0 0.047 0.131 0.883 1.342

Span % bias: <5.0 -4.190 -2.389 -2.339 0.158

Zero % drift: <3.0 0.051 0.670 0.642 0.377

Span % drift: <3.0 0.140 1.593 0.368 0.368

Bias Corrected Averages

Cor Avg: 12.31 5.074 2.594 -0.284
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 11 Average Results
15:45:00 - 16:06:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 15:46:01 11.77 4.904 2.273 -0.094

Aug 14 2018 15:47:00 11.76 4.905 2.267 0.026

Aug 14 2018 15:48:00 11.72 4.810 2.416 0.080

Aug 14 2018 15:49:01 11.74 4.709 2.491 0.070

Aug 14 2018 15:50:01 11.74 4.685 2.400 0.109

Aug 14 2018 15:51:01 11.70 4.830 2.540 0.071

Aug 14 2018 15:52:01 11.72 4.365 2.711 0.090

End of port 1 point 1

Aug 14 2018 15:53:01 11.73 4.625 2.480 0.063

Aug 14 2018 15:54:00 11.70 4.155 2.532 0.060

Aug 14 2018 15:55:01 11.69 4.837 2.644 0.081

Aug 14 2018 15:56:00 11.72 4.473 2.638 0.128

Aug 14 2018 15:57:00 11.70 4.779 2.640 0.038

Aug 14 2018 15:58:01 11.70 4.889 2.655 0.024

Aug 14 2018 15:59:01 11.72 4.778 2.664 -0.005

End of port 1 point 2

Aug 14 2018 16:00:01 11.69 4.694 2.651 -0.071

Aug 14 2018 16:01:00 11.69 5.016 2.607 -0.009

Aug 14 2018 16:02:00 11.70 4.890 2.614 0.065

Aug 14 2018 16:03:01 11.75 4.777 2.494 -0.032

Aug 14 2018 16:04:00 11.75 4.785 2.418 0.053

Aug 14 2018 16:05:01 11.76 4.728 2.363 -0.034

Aug 14 2018 16:06:01 11.75 4.706 2.411 -0.059

End of port 1 point 3

Average: 11.72 4.730 2.519 0.031

Max: 11.77 5.016 2.711 0.128

Min: 11.69 4.155 2.267 -0.094

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.73 4.656 2.479 0.101

1 2 11.71 4.627 2.611 0.075

1 3 11.75 4.833 2.502 0.082

Strat diff: 0.020 0.128 0.080 0.015

Strat %: 0.171 2.713 3.174 4.651
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 11 Post run bias
15:45:00 - 16:06:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.72 4.730 2.519 0.031

Max: 11.77 5.016 2.711 0.128

Min: 11.69 4.155 2.267 -0.094

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.028 -0.018 0.099 0.339

Span reading: 20.48 20.88 4.576 4.490

Zero % bias: <5.0 0.047 0.131 0.883 1.342

Span % bias: <5.0 -4.190 -2.389 -2.339 0.158

Final Bias Data

Zero reading: 0.030 0.027 0.161 0.271

Span reading: 20.39 21.39 4.538 4.336

Zero % bias: <5.0 0.056 0.342 1.414 0.746

Span % bias: <5.0 -4.609 0.000 -2.665 -1.193

Zero % drift: <3.0 0.009 0.211 0.531 0.596

Span % drift: <3.0 0.419 2.389 0.326 1.351

Bias Corrected Averages

Cor Avg: 12.31 4.775 2.574 -0.297
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 12 Average Results
16:18:01 - 16:39:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 14 2018 16:19:01 11.70 4.779 2.582 0.048

Aug 14 2018 16:20:00 11.76 4.865 2.427 0.026

Aug 14 2018 16:21:01 11.67 4.817 2.587 0.027

Aug 14 2018 16:22:01 11.68 4.976 2.665 0.007

Aug 14 2018 16:23:01 11.72 4.897 2.474 0.009

Aug 14 2018 16:24:01 11.70 4.479 2.464 0.021

Aug 14 2018 16:25:01 11.71 4.908 2.634 -0.028

End of port 1 point 1

Aug 14 2018 16:26:01 11.75 4.852 2.466 0.016

Aug 14 2018 16:27:01 11.67 4.763 2.589 -0.020

Aug 14 2018 16:28:01 11.71 4.923 2.764 -0.042

Aug 14 2018 16:29:01 11.72 5.036 2.616 -0.021

Aug 14 2018 16:30:00 11.72 4.179 2.532 0.054

Aug 14 2018 16:31:01 11.71 4.722 2.527 0.000

Aug 14 2018 16:32:01 11.69 5.019 2.530 0.059

End of port 1 point 2

Aug 14 2018 16:33:01 11.70 4.856 2.590 -0.046

Aug 14 2018 16:34:01 11.68 4.895 2.627 0.045

Aug 14 2018 16:35:01 11.72 4.892 2.614 0.028

Aug 14 2018 16:36:01 11.72 4.925 2.618 -0.014

Aug 14 2018 16:37:01 11.71 4.757 2.607 0.071

Aug 14 2018 16:38:00 11.67 4.982 2.774 0.098

Aug 14 2018 16:39:01 11.70 5.017 2.746 -0.007

End of port 1 point 3

Average: 11.71 4.835 2.592 0.016

Max: 11.76 5.036 2.774 0.098

Min: 11.67 4.179 2.427 -0.046

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.69 4.855 2.573 0.009

1 2 11.71 4.845 2.567 0.001

1 3 11.70 4.917 2.684 -0.012

Strat diff: 0.010 0.045 0.076 0.010

Strat %: 0.085 0.917 2.914 -250.000
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 12 Post run bias
16:18:01 - 16:39:01

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.71 4.835 2.592 0.016

Max: 11.76 5.036 2.774 0.098

Min: 11.67 4.179 2.427 -0.046

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: 0.018 -0.046 -0.004 0.186

Low reading:

Mid reading: 10.98 11.16 4.849 4.472

High reading: 21.38 21.39 11.68 11.37

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215 -0.034 1.632

Mid %Err: <2.0 -0.233 0.094 0.686 0.140

High %Err: <2.0 -0.466 0.187 0.086 -0.263

Initial Bias Data

Zero reading: 0.030 0.027 0.161 0.271

Span reading: 20.39 21.39 4.538 4.336

Zero % bias: <5.0 0.056 0.342 1.414 0.746

Span % bias: <5.0 -4.609 0.000 -2.665 -1.193

Final Bias Data

Zero reading: 0.031 -0.073 0.137 0.245

Span reading: 20.43 20.81 4.571 4.227

Zero % bias: <5.0 0.061 -0.127 1.208 0.518

Span % bias: <5.0 -4.423 -2.717 -2.382 -2.149

Zero % drift: <3.0 0.005 0.468 0.206 0.228

Span % drift: <3.0 0.186 2.717 0.283 0.956

Bias Corrected Averages

Cor Avg: 12.31 4.910 2.645 -0.268
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 30 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 13 Average Results
16:51:06 - 17:21:06

Name: O2 CO2

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

Aug 14 2018 16:52:06 11.77 4.821

Aug 14 2018 16:53:06 11.82 4.875

Aug 14 2018 16:54:05 11.82 4.704

Aug 14 2018 16:55:06 11.78 4.591

Aug 14 2018 16:56:06 11.78 4.594

Aug 14 2018 16:57:06 11.79 4.818

Aug 14 2018 16:58:06 11.85 4.748

Aug 14 2018 16:59:06 11.82 4.745

Aug 14 2018 17:00:06 11.84 4.926

Aug 14 2018 17:01:06 11.86 4.865

End of port 1 point 1

Aug 14 2018 17:02:06 11.88 4.644

Aug 14 2018 17:03:06 11.85 4.986

Aug 14 2018 17:04:05 11.85 5.102

Aug 14 2018 17:05:06 11.84 5.050

Aug 14 2018 17:06:06 11.84 4.031

Aug 14 2018 17:07:06 11.85 4.375

Aug 14 2018 17:08:06 11.85 4.487

Aug 14 2018 17:09:06 11.87 5.091

Aug 14 2018 17:10:06 11.89 4.833

Aug 14 2018 17:11:06 11.87 4.794

End of port 1 point 2

Aug 14 2018 17:12:06 11.87 4.848

Aug 14 2018 17:13:06 11.88 4.818

Aug 14 2018 17:14:05 11.88 4.815

Aug 14 2018 17:15:06 11.88 4.974

Aug 14 2018 17:16:06 11.89 4.868

Aug 14 2018 17:17:06 11.89 4.830

Aug 14 2018 17:18:06 11.88 4.803

Aug 14 2018 17:19:06 11.87 4.784

Aug 14 2018 17:20:06 11.86 4.643

Aug 14 2018 17:21:06 11.89 4.740

End of port 1 point 3

Average: 11.85 4.773

Max: 11.89 5.102

Min: 11.77 4.031

Stratification Results
Port Point O2 CO2

1 1 11.82 4.818

1 2 11.87 4.853

1 3 11.88 4.891

Strat diff: 0.023 0.037

Strat %: 0.309 0.762
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 30 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 13 Post run bias
16:51:06 - 17:21:06

Name: O2 CO2

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

25A or 7E: 7E 7E

Run summary data

Raw Avg: 11.85 4.773

Max: 11.89 5.102

Min: 11.77 4.031

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 11.03 11.14

High: 21.48 21.35

Calibration Readings

Zero reading: 0.018 -0.046

Low reading:

Mid reading: 10.98 11.16

High reading: 21.38 21.39

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215

Mid %Err: <2.0 -0.233 0.094

High %Err: <2.0 -0.466 0.187

Initial Bias Data

Zero reading: 0.031 -0.073

Span reading: 20.43 20.81

Zero % bias: <5.0 0.061 -0.127

Span % bias: <5.0 -4.423 -2.717

Final Bias Data

Zero reading: 0.099 -0.092

Span reading: 20.72 20.89

Zero % bias: <5.0 0.377 -0.216

Span % bias: <5.0 -3.073 -2.342

Zero % drift: <3.0 0.316 0.089

Span % drift: <3.0 1.350 0.375

Bias Corrected Averages

Cor Avg: 12.34 4.952

Page 1 Aug 14 2018 - 17:32:52

021AS-386089-RT-47 162 of 380



 

 

MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 30 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 14 Average Results
17:34:01 - 17:49:00

Name: O2 CO2

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

Aug 14 2018 17:35:01 11.93 4.827

Aug 14 2018 17:36:01 11.96 4.758

Aug 14 2018 17:37:00 11.96 4.803

Aug 14 2018 17:38:01 11.97 4.833

Aug 14 2018 17:39:01 11.95 4.815

Aug 14 2018 17:40:01 11.92 4.512

Aug 14 2018 17:41:01 11.93 4.943

Aug 14 2018 17:42:01 11.95 4.911

Aug 14 2018 17:43:01 11.92 4.954

Aug 14 2018 17:44:01 11.96 3.749

End of port 1 point 1

Aug 14 2018 17:45:00 11.97 3.961

Aug 14 2018 17:46:01 11.97 4.709

Aug 14 2018 17:47:01 11.95 4.781

Aug 14 2018 17:48:01 11.96 4.886

Aug 14 2018 17:49:00 11.97 4.909

Average: 11.95 4.690

Max: 11.97 4.954

Min: 11.92 3.749

Stratification Results
Port Point O2 CO2

1 1 11.94 4.724

Strat diff: 0.000 0.000

Strat %: 0.000 0.000

Page 1 Aug 14 2018 - 17:49:47

021AS-386089-RT-47 163 of 380



 

 

 

 

 

 

 

MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-1

Run Length: 30 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 14 Post run bias
17:34:01 - 17:49:00

Name: O2 CO2

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

25A or 7E: 7E 7E

Run summary data

Raw Avg: 11.95 4.690

Max: 11.97 4.954

Min: 11.92 3.749

Cylinder Concentrations

Zero: 0.000 0.000

Low:

Mid: 11.03 11.14

High: 21.48 21.35

Calibration Readings

Zero reading: 0.018 -0.046

Low reading:

Mid reading: 10.98 11.16

High reading: 21.38 21.39

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.084 -0.215

Mid %Err: <2.0 -0.233 0.094

High %Err: <2.0 -0.466 0.187

Initial Bias Data

Zero reading: 0.099 -0.092

Span reading: 20.72 20.89

Zero % bias: <5.0 0.377 -0.216

Span % bias: <5.0 -3.073 -2.342

Final Bias Data

Zero reading: 0.134 0.009

Span reading: 20.79 21.18

Zero % bias: <5.0 0.540 0.258

Span % bias: <5.0 -2.747 -0.984

Zero % drift: <3.0 0.163 0.473

Span % drift: <3.0 0.326 1.358

Bias Corrected Averages

Cor Avg: 12.32 4.793
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Average Results
09:05:00 - 09:26:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 09:06:00 12.07 6.036 3.209 -0.319

Aug 15 2018 09:07:00 12.05 5.974 3.261 -0.358

Aug 15 2018 09:08:00 12.07 5.855 3.250 -0.339

Aug 15 2018 09:09:00 12.09 5.800 3.249 -0.355

Aug 15 2018 09:10:00 12.07 5.932 3.248 -0.310

Aug 15 2018 09:11:00 12.07 6.004 3.258 -0.373

Aug 15 2018 09:12:00 12.08 5.989 3.283 -0.305

End of port 1 point 1

Aug 15 2018 09:13:00 12.09 5.900 3.257 -0.309

Aug 15 2018 09:14:00 12.06 5.995 3.328 -0.365

Aug 15 2018 09:15:00 12.05 5.957 3.366 -0.354

Aug 15 2018 09:16:00 12.06 6.013 3.237 -0.373

Aug 15 2018 09:17:00 12.06 6.049 3.252 -0.400

Aug 15 2018 09:18:00 12.06 6.047 3.331 -0.407

Aug 15 2018 09:19:00 12.05 6.004 3.175 -0.368

End of port 1 point 2

Aug 15 2018 09:20:00 12.05 5.980 3.256 -0.330

Aug 15 2018 09:21:00 12.03 6.110 3.278 -0.418

Aug 15 2018 09:22:00 12.06 5.952 3.227 -0.480

Aug 15 2018 09:23:00 12.04 5.951 3.188 -0.423

Aug 15 2018 09:24:00 12.06 5.972 3.193 -0.382

Aug 15 2018 09:25:00 12.06 6.036 3.234 -0.420

Aug 15 2018 09:26:00 12.06 6.103 3.200 -0.347

End of port 1 point 3

Average: 12.06 5.984 3.251 -0.368

Max: 12.09 6.110 3.366 -0.305

Min: 12.03 5.800 3.175 -0.480

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.08 5.948 3.270 -0.378

1 2 12.05 5.993 3.249 -0.330

1 3 12.05 5.955 3.213 -0.419

Strat diff: 0.020 0.028 0.026 0.046

Strat %: 0.166 0.464 0.956 -12.156
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Post run bias
09:05:00 - 09:26:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.06 5.984 3.251 -0.368

Max: 12.09 6.110 3.366 -0.305

Min: 12.03 5.800 3.175 -0.480

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.079 0.021 0.067 0.189

Span reading: 21.26 21.70 4.816 4.781

Zero % bias: <5.0 0.386 -0.403 0.497 1.614

Span % bias: <5.0 -0.931 0.468 0.223 2.228

Final Bias Data

Zero reading: 0.228 0.183 0.347 -0.058

Span reading: 21.37 21.30 4.935 4.511

Zero % bias: <5.0 1.080 0.356 2.896 -0.553

Span % bias: <5.0 -0.419 -1.405 1.243 -0.140

Zero % drift: <3.0 0.694 0.759 2.399 2.167

Span % drift: <3.0 0.512 1.873 1.020 2.368

Bias Corrected Averages

Cor Avg: 12.09 5.869 3.110 -0.422
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Average Results
09:44:00 - 10:05:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 09:45:00 12.04 5.413 3.260 -0.388

Aug 15 2018 09:46:00 12.05 5.337 3.327 -0.378

Aug 15 2018 09:47:00 12.02 5.459 3.254 -0.366

Aug 15 2018 09:48:00 12.03 5.406 3.235 -0.416

Aug 15 2018 09:49:00 12.04 5.216 3.329 -0.410

Aug 15 2018 09:50:00 12.04 5.344 3.207 -0.462

Aug 15 2018 09:51:00 12.03 5.433 3.240 -0.393

End of port 1 point 1

Aug 15 2018 09:52:00 12.04 5.200 3.277 -0.346

Aug 15 2018 09:53:00 12.04 5.331 3.168 -0.370

Aug 15 2018 09:54:00 12.00 5.316 3.386 -0.410

Aug 15 2018 09:55:00 12.03 5.386 3.243 -0.318

Aug 15 2018 09:56:00 12.02 5.345 3.292 -0.367

Aug 15 2018 09:57:00 12.02 5.426 3.363 -0.404

Aug 15 2018 09:58:00 12.03 5.471 3.210 -0.322

End of port 1 point 2

Aug 15 2018 09:59:00 12.04 5.465 3.251 -0.392

Aug 15 2018 10:00:00 12.02 5.371 3.377 -0.441

Aug 15 2018 10:01:00 12.03 5.463 3.341 -0.394

Aug 15 2018 10:02:00 12.04 5.346 3.158 -0.384

Aug 15 2018 10:03:00 12.04 5.316 3.173 -0.322

Aug 15 2018 10:04:00 12.06 5.280 3.156 -0.376

Aug 15 2018 10:05:00 12.05 5.199 3.098 -0.464

End of port 1 point 3

Average: 12.03 5.358 3.255 -0.387

Max: 12.06 5.471 3.386 -0.318

Min: 12.00 5.199 3.098 -0.464

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.04 5.441 3.234 -0.455

1 2 12.04 5.308 3.252 -0.382

1 3 12.04 5.239 3.236 -0.381

Strat diff: 0.000 0.112 0.011 0.025

Strat %: 0.000 2.095 0.350 -6.158
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Post run bias
09:44:00 - 10:05:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.03 5.358 3.255 -0.387

Max: 12.06 5.471 3.386 -0.318

Min: 12.00 5.199 3.098 -0.464

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.228 0.183 0.347 -0.058

Span reading: 21.37 21.30 4.935 4.511

Zero % bias: <5.0 1.080 0.356 2.896 -0.553

Span % bias: <5.0 -0.419 -1.405 1.243 -0.140

Final Bias Data

Zero reading: 0.231 0.287 0.057 -0.095

Span reading: 21.47 20.91 4.949 4.678

Zero % bias: <5.0 1.094 0.843 0.411 -0.877

Span % bias: <5.0 0.047 -3.232 1.363 1.325

Zero % drift: <3.0 0.014 0.487 2.485 0.324

Span % drift: <3.0 0.466 1.827 0.119 1.465

Bias Corrected Averages

Cor Avg: 11.96 5.241 3.072 -0.296
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Average Results
10:13:00 - 10:34:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 10:14:00 12.04 5.173 3.225 -0.435

Aug 15 2018 10:15:00 12.03 5.315 3.295 -0.366

Aug 15 2018 10:16:00 12.04 5.211 3.268 -0.378

Aug 15 2018 10:17:00 12.03 5.196 3.262 -0.509

Aug 15 2018 10:18:00 12.02 5.051 3.265 -0.344

Aug 15 2018 10:19:00 12.06 4.887 3.137 -0.339

Aug 15 2018 10:20:00 12.05 3.574 3.128 -0.330

End of port 1 point 1

Aug 15 2018 10:21:00 12.06 5.397 3.167 -0.358

Aug 15 2018 10:22:00 12.04 4.901 3.275 -0.451

Aug 15 2018 10:23:00 12.02 4.956 3.298 -0.413

Aug 15 2018 10:24:00 12.03 4.815 3.313 -0.378

Aug 15 2018 10:25:00 12.02 4.987 3.346 -0.394

Aug 15 2018 10:26:00 12.03 4.452 3.303 -0.334

Aug 15 2018 10:27:00 12.01 4.684 3.242 -0.383

End of port 1 point 2

Aug 15 2018 10:28:00 12.02 5.053 3.172 -0.333

Aug 15 2018 10:29:00 12.02 5.004 3.305 -0.342

Aug 15 2018 10:30:00 12.04 4.873 3.153 -0.418

Aug 15 2018 10:31:00 12.01 4.699 3.339 -0.396

Aug 15 2018 10:32:00 12.01 5.201 3.213 -0.466

Aug 15 2018 10:33:00 12.04 5.229 3.161 -0.382

Aug 15 2018 10:34:00 12.04 5.358 3.208 -0.334

End of port 1 point 3

Average: 12.03 4.953 3.242 -0.385

Max: 12.06 5.397 3.346 -0.330

Min: 12.01 3.574 3.128 -0.509

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.02 5.325 3.234 -0.371

1 2 12.04 4.753 3.255 -0.336

1 3 12.01 5.115 3.240 -0.354

Strat diff: 0.017 0.261 0.012 0.018

Strat %: 0.139 6.148 0.370 -4.995
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Post run bias
10:13:00 - 10:34:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.03 4.953 3.242 -0.385

Max: 12.06 5.397 3.346 -0.330

Min: 12.01 3.574 3.128 -0.509

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.231 0.287 0.057 -0.095

Span reading: 21.47 20.91 4.949 4.678

Zero % bias: <5.0 1.094 0.843 0.411 -0.877

Span % bias: <5.0 0.047 -3.232 1.363 1.325

Final Bias Data

Zero reading: 0.253 0.363 0.181 0.083

Span reading: 21.44 20.84 4.866 4.472

Zero % bias: <5.0 1.197 1.199 1.474 0.684

Span % bias: <5.0 -0.093 -3.560 0.651 -0.483

Zero % drift: <3.0 0.102 0.356 1.063 1.561

Span % drift: <3.0 0.140 0.328 0.711 1.807

Bias Corrected Averages

Cor Avg: 11.94 4.808 3.110 -0.369
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Average Results
10:41:00 - 11:02:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 10:42:00 12.06 5.484 3.135 -0.390

Aug 15 2018 10:43:00 12.01 5.473 3.295 -0.433

Aug 15 2018 10:44:00 12.04 5.400 3.118 -0.363

Aug 15 2018 10:45:00 12.03 5.498 3.204 -0.405

Aug 15 2018 10:46:00 12.01 5.235 3.265 -0.373

Aug 15 2018 10:47:00 12.02 5.220 3.321 -0.340

Aug 15 2018 10:48:00 12.05 5.188 3.185 -0.345

End of port 1 point 1

Aug 15 2018 10:49:00 12.03 5.162 3.217 -0.345

Aug 15 2018 10:50:00 12.02 5.184 3.258 -0.440

Aug 15 2018 10:51:00 12.02 5.171 3.278 -0.390

Aug 15 2018 10:52:00 12.00 5.350 3.317 -0.323

Aug 15 2018 10:53:00 12.01 5.264 3.250 -0.436

Aug 15 2018 10:54:00 12.02 5.168 3.258 -0.397

Aug 15 2018 10:55:00 12.01 5.325 3.253 -0.326

End of port 1 point 2

Aug 15 2018 10:56:00 12.00 5.369 3.371 -0.432

Aug 15 2018 10:57:00 12.01 5.579 3.242 -0.423

Aug 15 2018 10:58:00 11.99 5.528 3.198 -0.299

Aug 15 2018 10:59:00 12.01 5.411 3.307 -0.409

Aug 15 2018 11:00:00 11.99 5.480 3.313 -0.382

Aug 15 2018 11:01:00 12.00 5.482 3.326 -0.374

Aug 15 2018 11:02:00 12.02 5.482 3.239 -0.391

End of port 1 point 3

Average: 12.02 5.355 3.255 -0.382

Max: 12.06 5.579 3.371 -0.299

Min: 11.99 5.162 3.118 -0.440

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.04 5.269 3.213 -0.362

1 2 12.01 5.284 3.286 -0.332

1 3 12.01 5.472 3.266 -0.373

Strat diff: 0.020 0.130 0.031 0.024

Strat %: 0.166 2.440 1.290 -6.654
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Post run bias
10:41:00 - 11:02:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.02 5.355 3.255 -0.382

Max: 12.06 5.579 3.371 -0.299

Min: 11.99 5.162 3.118 -0.440

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.253 0.363 0.181 0.083

Span reading: 21.44 20.84 4.866 4.472

Zero % bias: <5.0 1.197 1.199 1.474 0.684

Span % bias: <5.0 -0.093 -3.560 0.651 -0.483

Final Bias Data

Zero reading: 0.220 0.333 0.030 -0.116

Span reading: 21.48 21.35 4.780 4.509

Zero % bias: <5.0 1.043 1.059 0.180 -1.061

Span % bias: <5.0 0.093 -1.171 -0.086 -0.158

Zero % drift: <3.0 0.153 0.140 1.294 1.745

Span % drift: <3.0 0.186 2.389 0.737 0.324

Bias Corrected Averages

Cor Avg: 11.93 5.153 3.184 -0.361
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 5 Average Results
11:18:00 - 11:39:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 11:19:00 12.06 5.500 3.052 -0.474

Aug 15 2018 11:20:00 12.06 5.387 3.035 -0.379

Aug 15 2018 11:21:00 12.05 5.446 3.077 -0.357

Aug 15 2018 11:22:00 12.04 5.416 3.124 -0.363

Aug 15 2018 11:23:00 12.04 5.459 3.173 -0.420

Aug 15 2018 11:24:00 12.04 5.463 3.224 -0.445

Aug 15 2018 11:25:00 12.02 5.508 3.281 -0.302

End of port 1 point 1

Aug 15 2018 11:26:00 12.05 5.410 3.176 -0.438

Aug 15 2018 11:27:00 12.06 5.397 3.094 -0.412

Aug 15 2018 11:28:00 12.01 5.398 3.322 -0.399

Aug 15 2018 11:29:00 12.04 5.471 3.161 -0.346

Aug 15 2018 11:30:00 12.05 5.488 3.137 -0.369

Aug 15 2018 11:31:00 12.01 5.498 3.289 -0.403

Aug 15 2018 11:32:00 12.03 5.500 3.225 -0.373

End of port 1 point 2

Aug 15 2018 11:33:00 12.03 5.515 3.198 -0.316

Aug 15 2018 11:34:00 12.02 5.440 3.231 -0.473

Aug 15 2018 11:35:00 12.02 5.500 3.237 -0.411

Aug 15 2018 11:36:00 12.01 5.458 3.390 -0.413

Aug 15 2018 11:37:00 12.03 5.408 3.368 -0.430

Aug 15 2018 11:38:00 12.04 5.471 3.174 -0.398

Aug 15 2018 11:39:00 12.02 5.477 3.229 -0.301

End of port 1 point 3

Average: 12.03 5.458 3.200 -0.392

Max: 12.06 5.515 3.390 -0.301

Min: 12.01 5.387 3.035 -0.474

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.04 5.457 3.156 -0.364

1 2 12.03 5.492 3.186 -0.398

1 3 12.03 5.470 3.236 -0.389

Strat diff: 0.007 0.019 0.043 0.020

Strat %: 0.055 0.347 1.357 -5.126
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 5 Post run bias
11:18:00 - 11:39:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.03 5.458 3.200 -0.392

Max: 12.06 5.515 3.390 -0.301

Min: 12.01 5.387 3.035 -0.474

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.220 0.333 0.030 -0.116

Span reading: 21.48 21.35 4.780 4.509

Zero % bias: <5.0 1.043 1.059 0.180 -1.061

Span % bias: <5.0 0.093 -1.171 -0.086 -0.158

Final Bias Data

Zero reading: 0.256 0.317 0.116 -0.176

Span reading: 21.47 21.63 4.880 4.405

Zero % bias: <5.0 1.210 0.984 0.917 -1.588

Span % bias: <5.0 0.047 0.141 0.771 -1.070

Zero % drift: <3.0 0.167 0.075 0.737 0.527

Span % drift: <3.0 0.046 1.312 0.857 0.912

Bias Corrected Averages

Cor Avg: 11.93 5.178 3.135 -0.238
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 6 Average Results
11:46:00 - 12:07:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 11:47:00 12.02 5.483 3.287 -0.378

Aug 15 2018 11:48:00 12.04 5.466 3.352 -0.437

Aug 15 2018 11:49:00 12.05 5.506 3.151 -0.410

Aug 15 2018 11:50:00 12.02 5.513 3.195 -0.421

Aug 15 2018 11:51:00 12.02 5.558 3.074 -0.367

Aug 15 2018 11:52:00 12.02 5.543 3.070 -0.415

Aug 15 2018 11:53:00 12.02 5.406 3.082 -0.515

End of port 1 point 1

Aug 15 2018 11:54:00 12.03 5.120 3.011 -0.467

Aug 15 2018 11:55:00 12.03 5.194 3.000 -0.336

Aug 15 2018 11:56:00 12.07 5.156 2.953 -0.333

Aug 15 2018 11:57:00 12.06 5.403 2.942 -0.380

Aug 15 2018 11:58:00 12.05 5.361 2.977 -0.417

Aug 15 2018 11:59:00 12.06 5.424 2.962 -0.442

Aug 15 2018 12:00:00 12.05 5.449 3.127 -0.405

End of port 1 point 2

Aug 15 2018 12:01:00 12.05 5.431 2.923 -0.326

Aug 15 2018 12:02:00 12.02 5.443 3.178 -0.418

Aug 15 2018 12:03:00 12.06 5.298 3.042 -0.312

Aug 15 2018 12:04:00 12.05 5.287 3.108 -0.469

Aug 15 2018 12:05:00 12.00 5.229 3.258 -0.394

Aug 15 2018 12:06:00 12.05 5.407 3.108 -0.485

Aug 15 2018 12:07:00 12.05 5.362 3.144 -0.388

End of port 1 point 3

Average: 12.04 5.383 3.093 -0.405

Max: 12.07 5.558 3.352 -0.312

Min: 12.00 5.120 2.923 -0.515

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.02 5.482 3.132 -0.382

1 2 12.05 5.381 2.989 -0.411

1 3 12.03 5.397 3.144 -0.406

Strat diff: 0.017 0.062 0.056 0.018

Strat %: 0.139 1.144 3.216 -4.420

Page 1 Aug 15 2018 - 12:12:19

021AS-386089-RT-47 175 of 380



 

 

 

 

 

 

 

MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 6 Post run bias
11:46:00 - 12:07:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.04 5.383 3.093 -0.405

Max: 12.07 5.558 3.352 -0.312

Min: 12.00 5.120 2.923 -0.515

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.256 0.317 0.116 -0.176

Span reading: 21.47 21.63 4.880 4.405

Zero % bias: <5.0 1.210 0.984 0.917 -1.588

Span % bias: <5.0 0.047 0.141 0.771 -1.070

Final Bias Data

Zero reading: 0.250 0.244 0.113 -0.118

Span reading: 21.51 21.14 4.836 4.201

Zero % bias: <5.0 1.183 0.642 0.891 -1.079

Span % bias: <5.0 0.233 -2.155 0.394 -2.860

Zero % drift: <3.0 0.028 0.342 0.026 0.509

Span % drift: <3.0 0.186 2.296 0.377 1.790

Bias Corrected Averages

Cor Avg: 11.92 5.162 2.995 -0.258
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 7 Average Results
12:20:00 - 12:41:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 12:21:00 12.05 5.422 3.200 -0.473

Aug 15 2018 12:22:00 12.04 5.334 3.153 -0.417

Aug 15 2018 12:23:00 12.02 5.462 3.263 -0.402

Aug 15 2018 12:24:00 12.05 5.437 3.096 -0.361

Aug 15 2018 12:25:00 12.02 5.352 3.226 -0.430

Aug 15 2018 12:26:00 12.01 5.417 3.267 -0.433

Aug 15 2018 12:27:00 12.04 5.346 3.140 -0.505

End of port 1 point 1

Aug 15 2018 12:28:00 12.02 5.334 3.291 -0.336

Aug 15 2018 12:29:00 12.04 5.418 3.293 -0.402

Aug 15 2018 12:30:00 12.03 5.418 3.235 -0.259

Aug 15 2018 12:31:00 12.02 5.288 3.313 -0.372

Aug 15 2018 12:32:00 12.00 5.325 3.290 -0.363

Aug 15 2018 12:33:00 12.00 5.310 3.333 -0.365

Aug 15 2018 12:34:00 12.02 5.338 3.271 -0.335

End of port 1 point 2

Aug 15 2018 12:35:00 12.03 5.398 3.220 -0.362

Aug 15 2018 12:36:00 12.01 5.353 3.292 -0.483

Aug 15 2018 12:37:00 11.98 5.158 3.412 -0.382

Aug 15 2018 12:38:00 12.00 5.436 3.316 -0.355

Aug 15 2018 12:39:00 12.03 5.312 3.192 -0.379

Aug 15 2018 12:40:00 12.00 5.389 3.320 -0.352

Aug 15 2018 12:41:00 12.02 5.293 3.199 -0.434

End of port 1 point 3

Average: 12.02 5.359 3.253 -0.390

Max: 12.05 5.462 3.412 -0.259

Min: 11.98 5.158 3.096 -0.505

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.04 5.378 3.183 -0.418

1 2 12.03 5.330 3.302 -0.366

1 3 12.01 5.388 3.253 -0.341

Strat diff: 0.013 0.023 0.056 0.034

Strat %: 0.139 0.659 1.941 -9.067
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 7 Post run bias
12:20:00 - 12:41:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.02 5.359 3.253 -0.390

Max: 12.05 5.462 3.412 -0.259

Min: 11.98 5.158 3.096 -0.505

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.250 0.244 0.113 -0.118

Span reading: 21.51 21.14 4.836 4.201

Zero % bias: <5.0 1.183 0.642 0.891 -1.079

Span % bias: <5.0 0.233 -2.155 0.394 -2.860

Final Bias Data

Zero reading: 0.246 0.259 0.030 -0.047

Span reading: 21.44 20.77 4.780 4.291

Zero % bias: <5.0 1.164 0.712 0.180 -0.456

Span % bias: <5.0 -0.093 -3.888 -0.086 -2.070

Zero % drift: <3.0 0.018 0.070 0.711 0.623

Span % drift: <3.0 0.326 1.733 0.480 0.790

Bias Corrected Averages

Cor Avg: 11.91 5.267 3.203 -0.317
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 8 Average Results
12:52:00 - 13:13:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 12:53:00 12.05 5.616 3.100 -0.288

Aug 15 2018 12:54:00 12.05 5.522 3.109 -0.441

Aug 15 2018 12:55:00 12.02 5.709 3.147 -0.469

Aug 15 2018 12:56:00 12.04 5.748 3.194 -0.431

Aug 15 2018 12:57:00 12.00 5.699 3.280 -0.312

Aug 15 2018 12:58:00 12.03 5.746 3.182 -0.427

Aug 15 2018 12:59:00 11.99 5.634 3.252 -0.397

End of port 1 point 1

Aug 15 2018 13:00:00 12.00 5.772 3.417 -0.362

Aug 15 2018 13:01:00 12.02 5.626 3.164 -0.363

Aug 15 2018 13:02:00 12.03 5.709 3.031 -0.404

Aug 15 2018 13:03:00 12.04 5.581 3.113 -0.531

Aug 15 2018 13:04:00 12.04 5.630 3.029 -0.400

Aug 15 2018 13:05:00 12.05 5.677 3.044 -0.507

Aug 15 2018 13:06:00 12.02 5.838 3.245 -0.391

End of port 1 point 2

Aug 15 2018 13:07:00 12.03 5.725 3.140 -0.379

Aug 15 2018 13:08:00 12.05 5.580 3.133 -0.444

Aug 15 2018 13:09:00 12.05 5.575 3.101 -0.367

Aug 15 2018 13:10:00 12.03 5.700 3.097 -0.303

Aug 15 2018 13:11:00 12.04 5.616 3.071 -0.385

Aug 15 2018 13:12:00 12.04 5.584 3.166 -0.422

Aug 15 2018 13:13:00 12.05 5.511 3.169 -0.307

End of port 1 point 3

Average: 12.03 5.657 3.152 -0.397

Max: 12.05 5.838 3.417 -0.288

Min: 11.99 5.511 3.029 -0.531

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.02 5.755 3.207 -0.404

1 2 12.05 5.699 3.107 -0.433

1 3 12.04 5.634 3.101 -0.364

Strat diff: 0.013 0.059 0.069 0.036

Strat %: 0.138 1.088 2.188 -9.076
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 8 Post run bias
12:52:00 - 13:13:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.03 5.657 3.152 -0.397

Max: 12.05 5.838 3.417 -0.288

Min: 11.99 5.511 3.029 -0.531

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.246 0.259 0.030 -0.047

Span reading: 21.44 20.77 4.780 4.291

Zero % bias: <5.0 1.164 0.712 0.180 -0.456

Span % bias: <5.0 -0.093 -3.888 -0.086 -2.070

Final Bias Data

Zero reading: 0.257 0.034 0.077 -0.236

Span reading: 21.48 20.74 4.827 4.609

Zero % bias: <5.0 1.215 -0.342 0.583 -2.114

Span % bias: <5.0 0.093 -4.028 0.317 0.719

Zero % drift: <3.0 0.051 1.054 0.403 1.658

Span % drift: <3.0 0.186 0.140 0.403 2.789

Bias Corrected Averages

Cor Avg: 11.93 5.709 3.111 -0.248
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 9 Average Results
13:22:00 - 13:43:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 13:23:00 12.07 5.354 3.107 -0.365

Aug 15 2018 13:24:00 12.07 5.113 3.112 -0.339

Aug 15 2018 13:25:00 12.06 5.203 3.131 -0.366

Aug 15 2018 13:26:00 12.06 5.190 3.146 -0.341

Aug 15 2018 13:27:00 12.06 4.901 3.112 -0.436

Aug 15 2018 13:28:00 12.03 5.087 3.279 -0.364

Aug 15 2018 13:29:00 12.05 5.178 3.281 -0.279

End of port 1 point 1

Aug 15 2018 13:30:00 12.01 5.225 3.324 -0.435

Aug 15 2018 13:31:00 12.01 5.341 3.361 -0.346

Aug 15 2018 13:32:00 12.03 5.391 3.317 -0.362

Aug 15 2018 13:33:00 12.02 5.301 3.252 -0.371

Aug 15 2018 13:34:00 12.02 5.348 3.230 -0.440

Aug 15 2018 13:35:00 12.05 5.379 3.256 -0.438

Aug 15 2018 13:36:00 12.03 5.319 3.239 -0.374

End of port 1 point 2

Aug 15 2018 13:37:00 12.01 4.938 3.266 -0.470

Aug 15 2018 13:38:00 11.99 5.309 3.378 -0.463

Aug 15 2018 13:39:00 12.03 5.381 3.320 -0.439

Aug 15 2018 13:40:00 12.03 5.261 3.173 -0.486

Aug 15 2018 13:41:00 12.00 5.110 3.250 -0.380

Aug 15 2018 13:42:00 11.99 5.393 3.324 -0.354

Aug 15 2018 13:43:00 12.02 5.365 3.224 -0.423

End of port 1 point 3

Average: 12.03 5.242 3.242 -0.394

Max: 12.07 5.393 3.378 -0.279

Min: 11.99 4.901 3.107 -0.486

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.04 5.068 3.153 -0.294

1 2 12.01 5.346 3.309 -0.278

1 3 12.00 5.170 3.279 -0.438

Strat diff: 0.023 0.151 0.062 0.059

Strat %: 0.194 2.913 2.895 -30.099

Page 1 Aug 15 2018 - 13:43:34

021AS-386089-RT-47 181 of 380



 

 

 

 

 

 

 

MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 9 Post run bias
13:22:00 - 13:43:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.03 5.242 3.242 -0.394

Max: 12.07 5.393 3.378 -0.279

Min: 11.99 4.901 3.107 -0.486

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.257 0.034 0.077 -0.236

Span reading: 21.48 20.74 4.827 4.609

Zero % bias: <5.0 1.215 -0.342 0.583 -2.114

Span % bias: <5.0 0.093 -4.028 0.317 0.719

Final Bias Data

Zero reading: 0.242 0.198 0.119 -0.197

Span reading: 21.44 21.25 4.784 4.481

Zero % bias: <5.0 1.145 0.426 0.943 -1.772

Span % bias: <5.0 -0.093 -1.639 -0.051 -0.404

Zero % drift: <3.0 0.070 0.768 0.360 0.342

Span % drift: <3.0 0.186 2.389 0.368 1.123

Bias Corrected Averages

Cor Avg: 11.93 5.242 3.185 -0.166
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 10 Average Results
13:53:00 - 14:14:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 13:54:00 12.02 5.341 3.254 -0.333

Aug 15 2018 13:55:00 12.02 5.295 3.303 -0.390

Aug 15 2018 13:56:00 11.97 5.375 3.388 -0.412

Aug 15 2018 13:57:00 11.99 5.362 3.346 -0.426

Aug 15 2018 13:58:00 12.02 5.070 3.162 -0.469

Aug 15 2018 13:59:00 11.96 5.212 3.291 -0.440

Aug 15 2018 14:00:00 12.00 5.372 3.222 -0.346

End of port 1 point 1

Aug 15 2018 14:01:00 12.03 5.431 2.970 -0.390

Aug 15 2018 14:02:00 12.02 5.300 2.962 -0.280

Aug 15 2018 14:03:00 12.04 5.256 2.937 -0.498

Aug 15 2018 14:04:00 12.01 5.376 3.069 -0.447

Aug 15 2018 14:05:00 12.00 5.519 3.078 -0.436

Aug 15 2018 14:06:00 12.01 5.063 3.006 -0.352

Aug 15 2018 14:07:00 12.01 5.219 3.070 -0.382

End of port 1 point 2

Aug 15 2018 14:08:00 12.02 5.298 3.098 -0.416

Aug 15 2018 14:09:00 12.00 5.415 3.039 -0.374

Aug 15 2018 14:10:00 12.00 5.205 3.077 -0.480

Aug 15 2018 14:11:00 12.02 5.161 3.087 -0.519

Aug 15 2018 14:12:00 12.02 5.322 3.102 -0.417

Aug 15 2018 14:13:00 12.02 5.531 3.116 -0.424

Aug 15 2018 14:14:00 12.04 5.406 3.126 -0.311

End of port 1 point 3

Average: 12.01 5.311 3.129 -0.407

Max: 12.04 5.531 3.388 -0.280

Min: 11.96 5.063 2.937 -0.519

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.00 5.349 3.242 -0.500

1 2 12.04 5.354 3.034 -0.359

1 3 12.02 5.408 3.102 -0.447

Strat diff: 0.020 0.038 0.116 0.076

Strat %: 0.166 0.701 3.711 -2.680
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 10 Post run bias
13:53:00 - 14:14:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.01 5.311 3.129 -0.407

Max: 12.04 5.531 3.388 -0.280

Min: 11.96 5.063 2.937 -0.519

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.242 0.198 0.119 -0.197

Span reading: 21.44 21.25 4.784 4.481

Zero % bias: <5.0 1.145 0.426 0.943 -1.772

Span % bias: <5.0 -0.093 -1.639 -0.051 -0.404

Final Bias Data

Zero reading: 0.225 0.235 0.093 -0.179

Span reading: 21.44 20.61 4.787 4.591

Zero % bias: <5.0 1.066 0.600 0.720 -1.614

Span % bias: <5.0 -0.093 -4.637 -0.026 0.561

Zero % drift: <3.0 0.079 0.174 0.223 0.158

Span % drift: <3.0 0.000 2.998 0.025 0.965

Bias Corrected Averages

Cor Avg: 11.93 5.251 3.081 -0.207
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 11 Average Results
14:21:00 - 14:42:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 14:22:00 12.02 5.252 3.305 -0.474

Aug 15 2018 14:23:00 12.00 5.242 3.333 -0.424

Aug 15 2018 14:24:00 12.00 5.221 3.354 -0.510

Aug 15 2018 14:25:00 12.01 5.076 3.223 -0.421

Aug 15 2018 14:26:00 12.01 4.875 3.235 -0.385

Aug 15 2018 14:27:00 12.00 4.713 3.231 -0.404

Aug 15 2018 14:28:00 12.02 5.271 3.252 -0.387

End of port 1 point 1

Aug 15 2018 14:29:00 11.99 5.147 3.153 -0.338

Aug 15 2018 14:30:00 12.02 5.263 3.207 -0.361

Aug 15 2018 14:31:00 12.00 5.138 3.216 -0.378

Aug 15 2018 14:32:00 11.99 4.921 3.249 -0.272

Aug 15 2018 14:33:00 11.97 5.176 3.476 -0.383

Aug 15 2018 14:34:00 11.99 5.311 3.308 -0.470

Aug 15 2018 14:35:00 11.98 5.468 3.198 -0.464

End of port 1 point 2

Aug 15 2018 14:36:00 11.96 4.818 3.341 -0.369

Aug 15 2018 14:37:00 12.00 5.234 3.182 -0.375

Aug 15 2018 14:38:00 12.00 5.108 3.076 -0.457

Aug 15 2018 14:39:00 12.00 5.324 3.194 -0.372

Aug 15 2018 14:40:00 11.98 5.097 3.238 -0.358

Aug 15 2018 14:41:00 12.01 5.303 3.035 -0.439

Aug 15 2018 14:42:00 12.01 5.248 3.085 -0.335

End of port 1 point 3

Average: 12.00 5.153 3.233 -0.399

Max: 12.02 5.468 3.476 -0.272

Min: 11.96 4.713 3.035 -0.510

Stratification Results
Port Point O2 CO2 NOx CO

1 1 12.02 5.132 3.250 -0.410

1 2 11.98 5.173 3.261 -0.422

1 3 11.99 5.186 3.108 -0.397

Strat diff: 0.023 0.022 0.055 0.013

Strat %: 0.194 0.613 3.067 -3.092
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 11 Post run bias
14:21:00 - 14:42:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 12.00 5.153 3.233 -0.399

Max: 12.02 5.468 3.476 -0.272

Min: 11.96 4.713 3.035 -0.510

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.225 0.235 0.093 -0.179

Span reading: 21.44 20.61 4.787 4.591

Zero % bias: <5.0 1.066 0.600 0.720 -1.614

Span % bias: <5.0 -0.093 -4.637 -0.026 0.561

Final Bias Data

Zero reading: 0.216 0.067 0.048 0.017

Span reading: 21.44 21.17 4.815 4.382

Zero % bias: <5.0 1.024 -0.187 0.334 0.105

Span % bias: <5.0 -0.093 -2.014 0.214 -1.272

Zero % drift: <3.0 0.042 0.787 0.386 1.719

Span % drift: <3.0 0.000 2.623 0.240 1.833

Bias Corrected Averages

Cor Avg: 11.92 5.149 3.188 -0.310
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 12 Average Results
14:51:00 - 15:12:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 14:52:00 12.00 5.445 3.140 -0.367

Aug 15 2018 14:53:00 11.99 4.984 3.167 -0.532

Aug 15 2018 14:54:00 12.01 5.427 3.025 -0.469

Aug 15 2018 14:55:00 11.98 5.031 3.140 -0.344

Aug 15 2018 14:56:00 11.99 4.819 3.071 -0.446

Aug 15 2018 14:57:00 11.99 5.014 3.125 -0.448

Aug 15 2018 14:58:00 12.00 5.163 3.115 -0.404

End of port 1 point 1

Aug 15 2018 14:59:00 11.99 4.589 3.087 -0.367

Aug 15 2018 15:00:00 11.96 5.084 3.259 -0.399

Aug 15 2018 15:01:00 11.98 4.840 3.225 -0.376

Aug 15 2018 15:02:00 12.01 5.132 3.111 -0.369

Aug 15 2018 15:03:00 11.96 5.298 3.238 -0.434

Aug 15 2018 15:04:00 11.96 5.030 3.294 -0.376

Aug 15 2018 15:05:00 11.96 5.163 3.196 -0.515

End of port 1 point 2

Aug 15 2018 15:06:00 11.95 5.118 3.328 -0.436

Aug 15 2018 15:07:00 11.94 5.252 3.325 -0.460

Aug 15 2018 15:08:00 11.97 5.169 3.221 -0.394

Aug 15 2018 15:09:00 11.95 5.155 3.245 -0.400

Aug 15 2018 15:10:00 11.96 5.293 3.143 -0.397

Aug 15 2018 15:11:00 11.98 4.985 3.016 -0.411

Aug 15 2018 15:12:00 11.95 4.944 3.256 -0.380

End of port 1 point 3

Average: 11.98 5.092 3.177 -0.415

Max: 12.01 5.445 3.328 -0.344

Min: 11.94 4.589 3.016 -0.532

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.99 5.017 3.094 -0.350

1 2 11.96 5.090 3.238 -0.380

1 3 11.95 5.217 3.257 -0.343

Strat diff: 0.023 0.109 0.061 0.015

Strat %: 0.195 2.134 3.202 -6.244
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 12 Post run bias
14:51:00 - 15:12:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.98 5.092 3.177 -0.415

Max: 12.01 5.445 3.328 -0.344

Min: 11.94 4.589 3.016 -0.532

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.216 0.067 0.048 0.017

Span reading: 21.44 21.17 4.815 4.382

Zero % bias: <5.0 1.024 -0.187 0.334 0.105

Span % bias: <5.0 -0.093 -2.014 0.214 -1.272

Final Bias Data

Zero reading: 0.270 0.278 0.025 -0.187

Span reading: 21.40 21.56 4.721 3.977

Zero % bias: <5.0 1.276 0.801 0.137 -1.684

Span % bias: <5.0 -0.279 -0.187 -0.591 -4.825

Zero % drift: <3.0 0.252 0.988 0.197 1.789

Span % drift: <3.0 0.186 1.827 0.805 0.405

Bias Corrected Averages

Cor Avg: 11.90 4.956 3.165 -0.345
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 13 Average Results
15:22:00 - 15:43:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 15 2018 15:23:00 11.94 5.566 3.041 -0.415

Aug 15 2018 15:24:00 11.95 5.459 3.083 -0.452

Aug 15 2018 15:25:00 11.93 5.482 3.133 -0.470

Aug 15 2018 15:26:00 11.95 5.429 3.120 -0.306

Aug 15 2018 15:27:00 11.93 5.352 3.137 -0.534

Aug 15 2018 15:28:00 11.92 5.469 3.261 -0.418

Aug 15 2018 15:29:00 11.91 5.532 3.231 -0.507

End of port 1 point 1

Aug 15 2018 15:30:00 11.93 5.584 3.250 -0.503

Aug 15 2018 15:31:00 11.90 5.306 3.333 -0.425

Aug 15 2018 15:32:00 11.92 5.601 3.257 -0.501

Aug 15 2018 15:33:00 11.91 5.336 3.097 -0.348

Aug 15 2018 15:34:00 11.91 5.505 2.930 -0.527

Aug 15 2018 15:35:00 11.91 5.064 2.928 -0.450

Aug 15 2018 15:36:00 11.96 5.019 2.847 -0.389

End of port 1 point 2

Aug 15 2018 15:37:00 11.97 5.236 2.725 -0.348

Aug 15 2018 15:38:00 11.95 5.212 2.789 -0.445

Aug 15 2018 15:39:00 11.91 5.220 3.037 -0.511

Aug 15 2018 15:40:00 11.95 5.113 2.956 -0.468

Aug 15 2018 15:41:00 11.94 5.317 2.944 -0.387

Aug 15 2018 15:42:00 11.93 5.567 3.055 -0.469

Aug 15 2018 15:43:00 11.88 5.628 3.188 -0.434

End of port 1 point 3

Average: 11.93 5.381 3.064 -0.443

Max: 11.97 5.628 3.333 -0.306

Min: 11.88 5.019 2.725 -0.534

Stratification Results
Port Point O2 CO2 NOx CO

1 1 11.93 5.416 3.185 -0.443

1 2 11.93 5.380 3.074 -0.446

1 3 11.93 5.190 3.019 -0.429

Strat diff: 0.000 0.087 0.092 0.010

Strat %: 0.000 2.602 2.986 -2.352
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 21 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 13 Post run bias
15:22:00 - 15:43:00

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 11.93 5.381 3.064 -0.443

Max: 11.97 5.628 3.333 -0.306

Min: 11.88 5.019 2.725 -0.534

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 11.03 11.14 4.769 4.456

High: 21.48 21.35 11.67 11.40

Calibration Readings

Zero reading: -0.004 0.107 0.009 0.005

Low reading:

Mid reading: 11.01 11.14 4.790 4.527

High reading: 21.46 21.60 11.65 11.32

EPA Method 7E Error Calculations

Zero %Err: <2.0 -0.019 0.501 0.077 0.044

Mid %Err: <2.0 -0.093 0.000 0.180 0.623

High %Err: <2.0 -0.093 1.171 -0.171 -0.702

Initial Bias Data

Zero reading: 0.270 0.278 0.025 -0.187

Span reading: 21.40 21.56 4.721 3.977

Zero % bias: <5.0 1.276 0.801 0.137 -1.684

Span % bias: <5.0 -0.279 -0.187 -0.591 -4.825

Final Bias Data

Zero reading: 0.153 0.125 0.017 -0.104

Span reading: 21.48 22.15 4.771 4.134

Zero % bias: <5.0 0.731 0.084 0.069 -0.956

Span % bias: <5.0 0.093 2.576 -0.163 -3.447

Zero % drift: <3.0 0.545 0.717 0.068 0.728

Span % drift: <3.0 0.372 2.763 0.428 1.378

Bias Corrected Averages

Cor Avg: 11.86 5.107 3.071 -0.316
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Average Results - Aborted Run 1
11:11:27 - 11:41:27

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 16 2018 11:12:27 3.230 9.298 29.64 0.972

Aug 16 2018 11:13:27 3.194 9.199 29.59 0.995

Aug 16 2018 11:14:27 3.204 9.219 29.54 0.944

Aug 16 2018 11:15:27 3.205 9.398 29.51 0.967

Aug 16 2018 11:16:27 3.201 9.084 29.60 1.007

Aug 16 2018 11:17:27 3.200 9.375 29.62 1.052

Aug 16 2018 11:18:27 3.059 9.171 25.14 0.984

Aug 16 2018 11:19:27 3.403 8.830 24.40 0.571

Aug 16 2018 11:20:27 2.569 9.262 24.66 1.065

Aug 16 2018 11:21:27 2.547 9.541 24.68 1.238

Aug 16 2018 11:22:27 2.955 9.665 24.45 1.094

Aug 16 2018 11:23:27 2.630 9.141 24.83 1.186

Aug 16 2018 11:24:27 2.749 8.621 25.82 1.216

Aug 16 2018 11:25:27 2.656 9.363 24.58 1.095

Aug 16 2018 11:26:27 2.711 9.458 24.70 1.215

Aug 16 2018 11:27:27 2.520 9.353 24.64 1.280

Aug 16 2018 11:28:27 2.795 9.666 24.87 1.117

Aug 16 2018 11:29:27 3.019 9.065 24.69 0.977

Aug 16 2018 11:30:27 2.895 9.319 24.69 0.975

Aug 16 2018 11:31:27 2.765 9.463 24.56 1.228

End of port 1 point 1

Aug 16 2018 11:32:27 2.826 9.208 24.73 1.130

Aug 16 2018 11:33:27 2.691 9.342 24.65 1.114

Aug 16 2018 11:34:27 2.661 9.268 25.51 1.139

Aug 16 2018 11:35:27 2.885 9.642 27.28 1.224

Aug 16 2018 11:36:27 2.556 9.560 25.35 1.134

Aug 16 2018 11:37:27 2.597 9.511 24.88 1.366

Aug 16 2018 11:38:27 2.596 9.384 25.23 1.092

Aug 16 2018 11:39:27 2.682 9.432 25.81 1.243

Aug 16 2018 11:40:27 2.755 9.299 24.43 1.308

Aug 16 2018 11:41:27 2.850 9.001 24.67 1.115

Average: 2.854 9.305 25.89 1.101

Max: 3.403 9.666 29.64 1.366

Min: 2.520 8.621 24.40 0.571

Stratification Results
Port Point O2 CO2 NOx CO

1 1 2.921 9.338 26.20 1.059

Strat diff: 0.000 0.000 0.000 0.000

Strat %: 0.000 0.000 0.000 0.000
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 1 Post run bias - Aborted Run 1
11:11:27 - 11:41:27

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 2.854 9.305 25.89 1.101

Max: 3.403 9.666 29.64 1.366

Min: 2.520 8.621 24.40 0.571

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading:

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164

Initial Bias Data

Zero reading: 0.025 -0.027 0.276 0.256

Span reading: 5.464 5.313 23.90 22.39

Zero % bias: <5.0 0.209 -0.135 0.150 0.433

Span % bias: <5.0 -0.399 -3.070 -0.982 -1.930

Final Bias Data

Zero reading: 0.040 0.055 0.816 0.519

Span reading: 5.446 5.432 24.25 22.81

Zero % bias: <5.0 0.345 0.601 1.115 0.912

Span % bias: <5.0 -0.562 -2.002 -0.357 -1.166

Zero % drift: <3.0 0.136 0.736 0.965 0.479

Span % drift: <3.0 0.163 1.068 0.625 0.764

Bias Corrected Averages

Cor Avg: 2.854 9.559 25.74 0.781
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Average Results
12:33:00 - 13:38:09

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 16 2018 12:34:00 2.987 9.649 24.51 0.894

Aug 16 2018 12:35:00 2.957 9.906 24.54 0.957

Aug 16 2018 12:36:00 2.859 9.471 24.48 1.039

Aug 16 2018 12:37:00 2.861 9.977 24.53 1.062

Aug 16 2018 12:38:00 2.626 9.713 24.50 1.218

Aug 16 2018 12:39:00 2.552 10.28 24.82 1.180

Aug 16 2018 12:40:00 2.564 10.18 24.85 1.076

Aug 16 2018 12:41:00 2.570 10.24 24.70 1.174

Aug 16 2018 12:42:00 2.535 10.21 24.61 1.145

Aug 16 2018 12:43:00 2.750 9.449 25.88 1.102

Aug 16 2018 12:44:00 2.737 10.16 26.23 1.131

Aug 16 2018 12:45:00 2.787 10.04 24.50 1.128

Aug 16 2018 12:46:00 2.910 9.988 24.56 0.976

Aug 16 2018 12:47:00 2.921 9.800 24.52 1.015

Aug 16 2018 12:48:00 2.938 9.791 24.58 1.044

Aug 16 2018 12:49:00 2.922 9.922 24.54 0.939

Aug 16 2018 12:50:00 2.823 9.927 24.56 0.885

Aug 16 2018 12:51:00 2.598 10.26 24.84 1.148

Aug 16 2018 12:52:00 2.567 10.28 24.88 1.041

Aug 16 2018 12:53:00 2.564 9.859 24.92 1.136

End of port 1 point 1

Aug 16 2018 12:54:00 2.658 9.936 25.25 1.202

Aug 16 2018 12:55:00 3.008 9.679 27.70 1.024

Aug 16 2018 12:56:00 3.037 9.721 27.95 1.069

Aug 16 2018 12:57:00 2.822 10.11 26.20 1.105

Aug 16 2018 12:58:00 2.796 9.335 24.51 1.205

Aug 16 2018 12:59:00 2.843 9.656 24.54 1.118

Aug 16 2018 13:00:00 2.879 9.998 24.60 1.020

Aug 16 2018 13:01:00 2.948 9.879 24.48 0.837

Aug 16 2018 13:02:00 2.880 9.284 24.58 1.019

Aug 16 2018 13:03:00 2.681 9.523 24.54 1.036

Aug 16 2018 13:09:09 2.497 10.18 24.60 1.211

Aug 16 2018 13:10:09 2.431 10.23 24.68 1.279

Aug 16 2018 13:11:09 2.726 10.23 24.49 1.208

Aug 16 2018 13:12:09 2.886 9.598 24.49 1.083

Aug 16 2018 13:13:09 2.854 9.486 24.50 1.040

Aug 16 2018 13:14:09 2.852 10.01 24.45 1.012

Aug 16 2018 13:15:09 2.917 10.05 24.49 0.856

Aug 16 2018 13:16:09 2.554 10.03 24.51 1.257

Aug 16 2018 13:17:09 2.506 10.41 24.54 1.297

Aug 16 2018 13:18:09 2.548 10.17 24.04 1.283

End of port 1 point 2

Aug 16 2018 13:19:09 2.552 10.21 24.48 1.243

Aug 16 2018 13:20:09 2.778 9.461 26.33 1.152

Aug 16 2018 13:21:09 2.640 10.26 25.24 1.067

Aug 16 2018 13:22:09 2.679 10.21 24.45 1.206
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Aug 16 2018 13:23:09 2.628 8.390 24.52 1.195

Aug 16 2018 13:24:09 2.665 8.391 24.17 1.205

Aug 16 2018 13:25:09 2.903 9.883 24.29 1.065

Aug 16 2018 13:26:09 2.876 9.777 24.42 0.955

Aug 16 2018 13:27:09 2.774 9.968 24.49 1.093

Aug 16 2018 13:28:09 2.900 9.996 24.44 1.096

Aug 16 2018 13:29:09 2.578 9.707 24.52 1.109

Aug 16 2018 13:30:09 2.489 9.825 24.51 1.184

Aug 16 2018 13:31:09 2.622 10.01 24.56 1.217

Aug 16 2018 13:32:09 2.540 10.06 24.72 1.079

Aug 16 2018 13:33:09 2.729 10.13 26.40 1.120

Aug 16 2018 13:34:09 2.607 10.03 24.52 1.220

Aug 16 2018 13:35:09 2.611 9.980 24.51 1.205

Aug 16 2018 13:36:09 2.511 10.04 24.61 1.096

Aug 16 2018 13:37:09 2.784 9.851 24.37 1.055

Aug 16 2018 13:38:09 2.878 9.809 24.44 1.070

End of port 1 point 3

Average: 2.735 9.877 24.81 1.101

Max: 3.037 10.41 27.95 1.297

Min: 2.431 8.390 24.04 0.837

Stratification Results
Port Point O2 CO2 NOx CO

1 1 2.726 10.01 24.76 1.145

1 2 2.778 9.653 24.92 1.107

1 3 2.686 9.927 24.68 1.128

Strat diff: 0.048 0.147 0.133 0.018

Strat %: 1.758 2.132 0.538 1.746
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 2 Post run bias
12:33:00 - 13:38:09

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 2.735 9.877 24.81 1.101

Max: 3.037 10.41 27.95 1.297

Min: 2.431 8.390 24.04 0.837

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading:

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164

Initial Bias Data

Zero reading: 0.040 0.055 0.816 0.519

Span reading: 5.446 5.432 24.25 22.81

Zero % bias: <5.0 0.345 0.601 1.115 0.912

Span % bias: <5.0 -0.562 -2.002 -0.357 -1.166

Final Bias Data

Zero reading: 0.023 -0.049 0.468 0.259

Span reading: 5.454 5.496 24.39 22.81

Zero % bias: <5.0 0.190 -0.332 0.493 0.439

Span % bias: <5.0 -0.490 -1.427 -0.107 -1.166

Zero % drift: <3.0 0.155 0.933 0.622 0.473

Span % drift: <3.0 0.072 0.575 0.250 0.000

Bias Corrected Averages

Cor Avg: 2.736 9.968 24.39 0.772
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Average Results
14:03:00 - 15:38:49

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 16 2018 14:04:00 2.817 12.18 24.48 1.097

Aug 16 2018 14:05:00 2.642 12.39 24.44 1.309

Aug 16 2018 14:06:00 2.664 12.04 24.46 1.350

Aug 16 2018 14:07:00 2.736 11.17 24.57 1.154

Aug 16 2018 14:08:00 2.500 11.52 24.53 1.223

Aug 16 2018 14:09:00 2.491 11.83 24.65 1.176

Aug 16 2018 14:10:00 2.578 12.01 24.50 1.115

Aug 16 2018 14:11:00 2.440 12.24 24.81 1.270

Aug 16 2018 14:12:00 2.457 12.56 25.10 1.265

Aug 16 2018 14:13:00 2.496 11.89 24.77 1.243

Aug 16 2018 14:14:00 2.760 11.97 24.47 1.154

Aug 16 2018 14:15:00 2.576 12.30 24.46 1.169

Aug 16 2018 14:16:00 2.674 12.17 24.40 1.152

Aug 16 2018 14:17:00 2.857 11.71 24.38 0.925

Aug 16 2018 14:18:00 2.679 11.76 24.39 1.084

Aug 16 2018 14:19:00 2.601 12.17 24.49 1.327

Aug 16 2018 14:20:00 2.645 12.31 24.38 1.277

Aug 16 2018 14:21:00 2.471 12.29 24.39 1.168

Aug 16 2018 14:22:00 2.393 12.41 24.53 1.304

Aug 16 2018 14:23:00 2.498 12.00 24.50 1.274

End of port 1 point 1

Aug 16 2018 14:24:00 2.615 12.28 24.56 1.187

Aug 16 2018 14:25:00 2.414 11.89 24.67 1.220

Aug 16 2018 14:26:00 2.483 11.38 24.64 1.237

Aug 16 2018 14:27:00 2.809 11.16 24.50 1.062

Aug 16 2018 14:28:00 2.704 12.59 24.52 1.085

Aug 16 2018 14:29:00 2.751 12.09 24.55 1.207

Aug 16 2018 14:30:00 2.844 11.98 24.48 0.949

Aug 16 2018 14:31:00 2.812 11.81 24.62 0.997

Aug 16 2018 14:32:00 2.467 12.06 24.53 1.234

Aug 16 2018 14:33:00 2.511 12.26 24.43 1.230

Aug 16 2018 15:09:49 2.626 12.30 24.48 1.122

Aug 16 2018 15:10:49 2.408 12.34 24.50 1.237

Aug 16 2018 15:11:49 2.534 11.84 24.52 1.198

Aug 16 2018 15:12:49 2.541 12.31 24.41 1.236

Aug 16 2018 15:13:49 2.422 12.23 24.74 1.177

Aug 16 2018 15:14:49 2.375 11.86 24.91 1.220

Aug 16 2018 15:15:49 2.591 12.50 24.51 1.179

Aug 16 2018 15:16:49 2.773 12.10 24.57 1.149

Aug 16 2018 15:17:49 2.561 11.63 24.51 1.210

Aug 16 2018 15:18:49 2.706 11.11 24.42 1.183

End of port 1 point 2

Aug 16 2018 15:19:49 2.796 12.07 24.39 1.007

Aug 16 2018 15:20:49 2.649 12.18 24.49 1.344

Aug 16 2018 15:21:49 2.467 12.52 24.44 1.320

Aug 16 2018 15:22:49 2.491 12.18 24.49 1.324
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Aug 16 2018 15:23:49 2.513 12.38 24.49 1.212

Aug 16 2018 15:24:49 2.390 11.95 24.59 1.352

Aug 16 2018 15:25:49 2.363 11.02 24.53 1.298

Aug 16 2018 15:26:49 2.522 12.40 24.58 1.286

Aug 16 2018 15:27:49 2.478 12.30 24.41 1.173

Aug 16 2018 15:28:49 2.393 12.04 24.51 1.217

Aug 16 2018 15:29:49 2.685 12.00 24.30 1.311

Aug 16 2018 15:30:49 2.810 11.70 24.44 1.134

Aug 16 2018 15:31:49 2.805 11.31 24.48 1.070

Aug 16 2018 15:32:49 2.628 12.01 24.43 1.212

Aug 16 2018 15:33:49 2.505 12.23 24.43 1.324

Aug 16 2018 15:34:49 2.352 11.95 24.50 1.428

Aug 16 2018 15:35:49 2.348 12.30 24.50 1.348

Aug 16 2018 15:36:49 2.330 11.80 24.51 1.393

Aug 16 2018 15:37:49 2.394 11.92 25.02 1.335

Aug 16 2018 15:38:49 2.622 12.10 26.60 1.268

End of port 1 point 3

Average: 2.574 12.02 24.57 1.212

Max: 2.857 12.59 26.60 1.428

Min: 2.330 11.02 24.30 0.925

Stratification Results
Port Point O2 CO2 NOx CO

1 1 2.607 11.99 24.54 1.279

1 2 2.597 11.79 24.57 1.143

1 3 2.539 12.04 24.68 1.240

Strat diff: 0.026 0.100 0.083 0.058

Strat %: 1.627 1.256 0.339 6.363
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 3 Post run bias
14:03:00 - 15:38:49

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 2.574 12.02 24.57 1.212

Max: 2.857 12.59 26.60 1.428

Min: 2.330 11.02 24.30 0.925

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading:

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164

Initial Bias Data

Zero reading: 0.023 -0.049 0.468 0.259

Span reading: 5.454 5.496 24.39 22.81

Zero % bias: <5.0 0.190 -0.332 0.493 0.439

Span % bias: <5.0 -0.490 -1.427 -0.107 -1.166

Final Bias Data

Zero reading: 0.031 -0.058 0.879 0.143

Span reading: 5.436 5.167 24.41 23.66

Zero % bias: <5.0 0.263 -0.413 1.227 0.228

Span % bias: <5.0 -0.653 -4.381 -0.072 0.382

Zero % drift: <3.0 0.073 0.081 0.734 0.211

Span % drift: <3.0 0.163 2.954 0.036 1.548

Bias Corrected Averages

Cor Avg: 2.578 12.36 24.07 1.067
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Average Results
15:46:00 - 16:49:45

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

Aug 16 2018 15:47:00 2.800 8.802 24.39 1.173

Aug 16 2018 15:48:00 2.557 9.664 24.41 1.350

Aug 16 2018 15:49:00 2.735 10.15 24.43 1.181

Aug 16 2018 15:50:00 2.649 9.956 24.49 1.165

Aug 16 2018 15:51:00 2.462 9.803 24.53 1.361

Aug 16 2018 15:52:00 2.571 9.727 24.41 1.348

Aug 16 2018 15:53:00 2.778 9.947 24.46 1.128

Aug 16 2018 15:54:00 2.583 9.732 24.55 1.254

Aug 16 2018 15:55:00 2.661 9.958 24.50 1.347

Aug 16 2018 15:56:00 2.813 9.450 24.41 1.186

Aug 16 2018 15:57:00 2.827 10.02 24.46 1.102

Aug 16 2018 15:58:00 2.850 9.813 24.50 1.107

Aug 16 2018 15:59:00 2.840 9.798 24.49 1.073

Aug 16 2018 16:00:00 2.644 10.01 24.50 1.254

Aug 16 2018 16:01:00 2.577 9.878 24.51 1.397

Aug 16 2018 16:02:00 2.532 9.985 24.45 1.360

Aug 16 2018 16:03:00 2.618 10.12 24.54 1.290

Aug 16 2018 16:04:00 2.530 9.566 25.43 1.357

Aug 16 2018 16:05:00 2.481 10.09 25.93 1.363

Aug 16 2018 16:06:00 2.405 10.20 24.33 1.669

End of port 1 point 1

Aug 16 2018 16:07:00 2.454 10.12 24.35 1.684

Aug 16 2018 16:08:00 2.356 9.776 24.46 1.675

Aug 16 2018 16:09:00 2.631 9.794 24.40 1.355

Aug 16 2018 16:10:00 2.783 9.819 24.37 1.164

Aug 16 2018 16:11:00 2.510 9.995 24.45 1.486

Aug 16 2018 16:12:00 2.431 9.744 24.37 1.520

Aug 16 2018 16:13:00 2.525 9.690 24.44 1.440

Aug 16 2018 16:14:00 2.414 10.32 24.49 1.441

Aug 16 2018 16:15:00 2.369 9.973 25.19 1.345

Aug 16 2018 16:16:00 2.384 9.762 24.88 1.454

Aug 16 2018 16:20:45 2.466 10.02 24.40 1.449

Aug 16 2018 16:21:45 2.504 10.03 24.43 1.518

Aug 16 2018 16:22:45 2.707 9.535 24.42 1.322

Aug 16 2018 16:23:45 2.698 9.463 24.42 1.160

Aug 16 2018 16:24:45 2.429 8.995 24.40 1.560

Aug 16 2018 16:25:45 2.470 10.35 24.36 1.450

Aug 16 2018 16:26:45 2.547 10.16 24.35 1.357

Aug 16 2018 16:27:45 2.312 10.26 24.38 1.393

Aug 16 2018 16:28:45 2.438 9.493 24.39 1.415

Aug 16 2018 16:29:45 2.559 9.106 24.32 1.366

End of port 1 point 2

Aug 16 2018 16:30:45 2.420 10.19 24.35 1.285

Aug 16 2018 16:31:45 2.434 9.773 24.13 1.416

Aug 16 2018 16:32:45 2.674 9.788 24.25 1.288

Aug 16 2018 16:33:45 2.666 10.19 24.28 1.354
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Aug 16 2018 16:34:45 2.529 9.966 24.21 1.382

Aug 16 2018 16:35:45 2.662 9.744 24.26 1.387

Aug 16 2018 16:36:45 2.588 9.639 24.32 1.415

Aug 16 2018 16:37:45 2.298 9.916 24.29 1.664

Aug 16 2018 16:38:45 2.412 9.908 24.33 1.471

Aug 16 2018 16:39:45 2.524 9.826 24.33 1.402

Aug 16 2018 16:40:45 2.333 10.08 24.30 1.475

Aug 16 2018 16:41:45 2.347 9.925 24.43 1.303

Aug 16 2018 16:42:45 2.525 10.04 24.29 1.425

Aug 16 2018 16:43:45 2.591 10.14 24.32 1.408

Aug 16 2018 16:44:45 2.434 9.844 24.26 1.431

Aug 16 2018 16:45:45 2.520 9.948 24.20 1.566

Aug 16 2018 16:46:45 2.700 10.01 24.42 1.386

Aug 16 2018 16:47:45 2.723 9.919 24.27 1.245

Aug 16 2018 16:48:45 2.417 9.917 24.43 1.562

Aug 16 2018 16:49:45 2.466 9.648 24.40 1.566

End of port 1 point 3

Average: 2.553 9.858 24.45 1.374

Max: 2.850 10.35 25.93 1.684

Min: 2.298 8.802 24.13 1.073

Stratification Results
Port Point O2 CO2 NOx CO

1 1 2.634 9.861 24.58 1.265

1 2 2.504 9.662 24.48 1.351

1 3 2.507 9.762 24.30 1.456

Strat diff: 0.086 0.099 0.127 0.099

Strat %: 3.362 1.021 0.627 7.269
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MAQDAQ 1.0
Project Name: Grays Harbor
Energy

Project Number: 021AS-
386089

CEMS Operator: SC Unit/Condition: CT-2

Run Length: 60 Record Interval: 6 Average Interval: 60 Triplicate Sampling: False

Traverse: True Ports: 1 Points per port: 3 DAQ Device: DT9806(01)

Run 4 Post run bias
15:46:00 - 16:49:45

Name: O2 CO2 NOx CO

Make/Model: CAI 700
S/N1712001

Horiba 510
S/N424374801
1

CAI 700
S/N1712001

Thermo 48i
S/N
07003720522

25A or 7E: 7E 7E 7E 7E

Run summary data

Raw Avg: 2.553 9.858 24.45 1.374

Max: 2.850 10.35 25.93 1.684

Min: 2.298 8.802 24.13 1.073

Cylinder Concentrations

Zero: 0.000 0.000 0.000 0.000

Low:

Mid: 5.484 5.513 23.90 24.30

High: 11.03 11.14 55.98 54.91

Calibration Readings

Zero reading: 0.002 -0.012 0.192 0.018

Low reading:

Mid reading: 5.508 5.655 24.45 23.45

High reading: 11.01 11.15 56.02 55.00

EPA Method 7E Error Calculations

Zero %Err: <2.0 0.018 -0.108 0.343 0.033

Mid %Err: <2.0 0.218 1.275 0.982 -1.548

High %Err: <2.0 -0.181 0.090 0.071 0.164

Initial Bias Data

Zero reading: 0.031 -0.058 0.879 0.143

Span reading: 5.436 5.167 24.41 23.66

Zero % bias: <5.0 0.263 -0.413 1.227 0.228

Span % bias: <5.0 -0.653 -4.381 -0.072 0.382

Final Bias Data

Zero reading: 0.021 -0.034 0.375 0.000

Span reading: 5.465 5.313 24.19 23.57

Zero % bias: <5.0 0.172 -0.198 0.327 -0.033

Span % bias: <5.0 -0.390 -3.070 -0.465 0.219

Zero % drift: <3.0 0.091 0.216 0.900 0.261

Span % drift: <3.0 0.263 1.311 0.393 0.163

Bias Corrected Averages

Cor Avg: 2.555 10.33 24.05 1.344

Page 1 Aug 16 2018 - 17:00:21

Unit is Aux Boiler not CT-2
AV 9/21/18
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'1 2I'9V TANK/TRAP/CANISTER DATA

Project Information

Client / Facility Grays Harbor Energy Page 1 of

Source/Location CT-i Method -5J 18

Pollutant(s) VOC Date 8/1 4/2018 Operator SC Project No. O21AS-369089

Sample Container (circle):

7-----,
Tedlar bag; Summa canister Tank Trap Tube Other:

__________________________

Run Data

Run 1 Run 2 Run 3

Start End Start End Start End

Time .C-5¯- )l'2.
_________

jL'Od) f'¯f;'ic'
_________

Bar. Press., in. Hg:
__________

__________
__________ __________

AmbientTemp., °F:
________ ________ ________

________
________

Static Press., in H20:
______________ ______________

Stack Temp., F:
_____________ _____________

_____________ _____________
_____________ _____________

Summa Can Information

Vacuum, in. Hg:
_____________ _____________ _____________ _____________

_____________
_____________

Summa Can ID:
___________ ___________

___________

Orifice ID
_____________

_____________
_____________

Vacuum Gauge ID:
_____________ _____________

_____________

Vacuum should not drop below I psi

Draeger Tube Information

Concentration, ppm
_____________

_____________
_____________

Number of strokes
_____________ _____________

_____________

Draeger Tube ID/Lot #
_____________ _____________

_____________

Sorbent Tube Information

Vacuum, in. Hg:
_____________ _____________ _____________

_____________ _____________
_____________

System Leak Checks:

Start Vac., in. Hg:
_____________ _____________

_____________ _____________ _____________
_____________

End Vac., in. Hg:
_____________ _____________ _____________ _____________

_____________
_____________

The system must not lose more than 1 inch of vauum in two minutes

Notes:

MACS-Tank, Trap, Summa -ROI021AS-386089-RT-47 202 of 380



i7 MTI TANK/TRAP/CANISTER DATA

Project Information

Client! Facility Grays Harbor Energy Page 1 of

Source! Location CT-2 Method 18

Pollutant(s) VOC Date 8/15/2018 Operator SC Project No. O21AS-369089

Sample Container (circle):

Summa canister Tank Trap Tube Other:
--- ----___________

Run Data

Runi Run2 Run3

Start End Start End Start End

Time f22 f5O j.5O [92r
_________

Bar. Press., in. Hg:
_________

2, &
_________

_________
2 2 'C2

AmbientTemp., F:
________

________ S . 72
_________

Static Press., in H2O: .- --

Stack Temp., F: -

Summa Can Information

Vacuum, in. Hg:
____________ ____________ ____________ ____________

____________
____________

Summa Can ID:
___________ ___________

___________

Orifice ID
_____________

_____________

_____________

Vacuum Gauge ID:
_____________ _____________

_____________

Vacuum should aol drop below I psi

Draeger Tube Information

Concentration, ppm
_____________ _____________

_____________

Number of strokes
_____________ _____________

_____________

Draeger Tube ID/Lot #
_____________ _____________

_____________

Sorbent Tube Information

Vacuum, in. Hg:
_____________ _____________ _____________ _____________ _____________

_____________

System Leak Checks:

Start Vac., in. Hg:
__________ __________

__________
__________ __________

__________

End Vac., in. Hg:
_____________ _____________ _____________

_____________ _____________ _____________

The system must not lose more than I inch of vauum in two minutes

Notes:

MAQS-Tank, Trap, Summa -RO1021AS-386089-RT-47 203 of 380
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IV SAMPLE TRAIN DATA

:

p-1

Project Information

Client / Facility

Source / Location

Run no)((
t7?1ti/
£_r

f Date Operator/Assistant ciV/#4-i<
Page

_______

of I
Method S7i i

Project No. C?
Equipment Identification

Meter console ID

StackTC ID

Probe/pitot ID

Nozzle ID

Imp. outletTC ID 14f7
Filter IC ID

___________

Micromanometer ID YZ-
Sensitivity, in.H20

Calibration

MeterYd OIITZC)
Meter H@O.75cfm j,.i'i
Pitot tube Cp 0'
Nozzle diameter, in.

Equipment Checks

Meter: cfm © in. Hg

Pitot(+):in.H2o@in.H2o

Pitot (-): . H20 @ in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

OOoi @i &Oc I @2
OCt}-& @___

________ ________
©

aligned / damaged aligned / damaged

intact/damaged intact/damagedALT-Oil TC Check

Std TC ID
_____________

Std. TC temp., °F
___________

t'TCtemp., °F 7-&--
IN4 (7Yr
Continuity check + or -

Impingers

tACt
iou sa b', t\j HC

ftF'T
'e-

___________________

_____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

1c3 73Z3
_______

C?1'5 515
_________

,.'.-\
________

jI3
_______

_________

_______ _______ _________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm. 30
No. of traverse pts. -

No. of ports I
Points per port

Time per point, mi
__________

Probe/filter range, °F -

Imp. outlet max., °F (I
K Factor: H = - x P

Ambient/Stack Gas Conditions

Baro. press., in. Hg Z)

Ambient temp., °F '7 Oj
Static (P9) in. H2O

____________

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x .AP Filter ID
_________

Traverse
pt. number

Sample or
dwell time
(At), mis

Ciock time

(24 hr)

Meter Reading

(Vm), cf

AP

in. H20

AH

in. H20

Stack temp

'F

Probe temp

'F

Fiiter temp. imp. outiet Meter temp.. 'F Vaccum

in. Hg'F 'F inlet outlet

___

0 I0Z-, 753.,ec3 i
' ' ,7_ 7,'

__

S
___

?95c5 ( -

____ ___

__ 10 154g5 J 7g
___ __

Lf
__

5
___

I
__C7b

___

__
W

___

___

_____

735C7Q I 8
__

i
__

W
___ __-4

___ ___ ____

166.$' I _(_
___

___ ___

___ ___ ___
___ ____ ___

_______ ___
___ - -

I Comments: 44i-

fr
J L-
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SAMPLE TRAIN DATA
Project Information

Client / Facility

Source / Location

Run no$/i -f'

'fr&yç I-j1.t. Z.'oi.-
CT-! !iILcf

1Date // Operator/Assistant

Page
_______

of_______
Method

________________

Project No. 2I4J-5 3'\
Equipment Identification

Meter console ID P1
StackTC ID

________

Probe/pitot ID
__________

Nozzle ID

Imp. outlet TC ID '1,-L1
FilterTC ID -'-

Micromanometer ID fr 2
Sensitivity, in. H20 , ?L1

Calibration

Meter Yd 1
Meter H@O.75cfm f, 9l4
Pitot tube Cp (L{
Nozzle diameter, in 5-

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in H20@in.H20

Pitot (-): in. H20 @ in. HO

Pitot visual:

Nozzle visual:

Other:

Pre Post

0.0 C) @iL CLI @j
S -e @_DCLI-c'.._ @

________ ________

aligned I damaged aligned / damaged

intact / damaged intact! damagedALT-Oil TC Check

Std. TC ID S,-Pic4.) ((t-

Std. TC temp., °F .

Stack TC temp., °F
___________

Continuity check + or - -

Impingers

tsi F\ CL.- '.'"-

O I kc-I (Cc niL
___________________

1ltZ4. e
_________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

'7 E1 5 '/1¯
________

i7_-\ C 1 q. 9
_________

5zz s z 'i.
_________

i'1.4 gZ3
________

_______
_______ ________

________ ________ _________

g

Test/Sampling Parameters

Run duration, mi 3 C)
No. of traverse pts. )
No. of ports

________

Points per port

Time per point, mi "3o
Probe/filter range, °F -

Imp. outlet max., °F ,

K Factor: H = - x AP

Ambient / Stack Gas Conditions

Baro. press., in. Hg Z-'1 -

Ambient temp., °F
__________

Static (Pg), in. H2OM" e2 h4i..LfZ
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - X 'P Filter ID
-

____________________
________ ______

Traverse
pt. number

Sample or
dwell time
(at), win.

Clock time

(24 hr)

Meter Reading

Wm), of

P

in. HO

H

in. H0

Stack temp.

'F

Probe temp

'F

Filter temp. Imp. outlet Meter temp., 'F Vaccum

in. Hg'F 'F inlet outlet

0 ft3, 7'77 3 z.
___

5 '771 2-5
___ __ ___

___

k
____ ___

___

10
____

T3.7 -O
___ ___ ___ - - - -

-7 S
___

2R
____ ___

3
__

Is
___

,7729O
__ __ __

___

___

7/0
____

7 -7 -z'ro
___ ___ ___ - - - -"

CS g
___

'

____
___

___ ____ ___ ___ ___ rc- ____ ___

__ __ ___

j
______

72333
__ __ __

____)
___ __

___ ___ ___ ___ - - - - ___ ___
___

____
___

Comments:

MAQS-SamplelrainDataSheet-R02
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SAMPLE TRAIN DATA
Project Information

Client / Facility e/lc%5
Source / Location C.-T
Run no. 3

1L '

,/o /i4k
Date //tJic Operator / Assistant JW/A'K

Page
_______

of 1
Method 5T- i_g

Project No. 4~ C)31
Equipment Identification

Meter console ID 11J57
Stack IC ID

_________

Probe/pitot ID -

Nozzle ID

Imp. outlet TC ID 1 -g
FilterTC ID -

Micromanometer ID
_________

Sensitivity, in. H20

Calibration

Meter Yd 6fl9 2-0
Meter H@O.75cfm ta
Pitot tube Cp L(
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot (+): in. H20 @ in. H20

Pitot (-) in. H20 in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

( 1J O. cc' @
S.eL @_!__ PcLkt @_____

________
________

aligned I damaged aligned / damaged

intact / damaged intact! damagedALT-Oil TC Check

Std. TC ID F1tI ('"s.

Std. TC temp., °F
___________

Stack TC temp., °F -

Continuitycheck+or- -

Impingers

O, (V -k
jtVI_O') &) F-C

tV 7
./L-ci &t~_

__________________

___________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

7216
________

¯71, 716,3
________

$'7. 3 5 7, '
_________

ZD/L\ 25.4
________

_______
_______ _________

_______
_______ _________

g

Test/Sampling Parameters
-,

Run duration, min.s -f v
No. of traverse pts.

*

No. of ports
_________

Points per port

Time per point, mi

Probe/filter range, °F ¯_

Imp. outlet max., °F (
K Factor: H = - x LXP

Ambient I Stack Gas Conditions

Baro. press., in. Hg ZI,S
Ambient temp., °F

___________

Static (Pg), in. H20 >ee (i Z. f).J,,

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
-

x 'P Filter ID
-

_____________________ ________
______

Traverse
pt. number

Sample or
dwell time

-

(at). mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

tP

in. H20

H

in. H20

Stack temp

F

Probe temp

F

Filter temp. Imp. outlet Meter temp., F Vaccum

mi. Hg"F

_________

"F

_________

inlet

_________

outlet

o 11 47i11,j35 c Cg gc
__

- o,sI_____?
__L

y
__ __

o
___

7jc 33Q
- -

-5 o 8Lf
____ ___

___

S
____

ig ( , 6xO I I O-5
- - - - ___

e5 3
___ ____

_ - -
_6
- __

___

__ __

_____

___ __

__ __ ___ _____

7CJI
- __

5g -
____

____

30
_____

.;q 2
___

7'PL365
_I5

__

&-.t
__Pi1 -'

__ __

___ - -
___ ___ ___ _____ ___

Comments:
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MONTROSE SAMPLE TRAIN DATA
Project Information

Client! Facility t,tDvjç !4ci4cr Page
_______

of

Source/Location
-

C1 I ,/O Method
___________

Run no. -* i_ Date Operator/Assistant j/fl( Project No. )c' l4S- SXO5'1
Equipment Identification Calibration Equipment Checks Pie Post

Meter console ID 1li5i 5
Stack TC ID

_________

MeterYd
_________

Meter H@O.75cfrr & L''i
Meter: cfm in. Hg I @±_ O OC @J
Pitot (+): in. HO in. H20 S4 Pil i

Probe/pitotlD
________

PitottubeCp
__________

Pitot(-):in.H2o@in.H2o
_______

_______

Nozzle ID Nozzle diameter, in. Pitot visual: aligned I damaged aligned / damaged

Imp. outlet TC ID

FiIterTCID -

ALT-Oil TC Check

Std.TCID jt'iffftI
Nozzle visual: intact / damaged intact I damaged

Other:
Impingers Initial, g inaI, g1 pifference

IW,nLOiIk/ FIC- 13
________

iCb.,LO' it Hc '3!,_3 C3S3
________

Micromanometer ID f2S
Sensitivity, in. H20 (

Std. IC temp., °F

Stack TC temp., °F -

Continuitycheck+or- -Test/SamplingParameters

Run duration, mm. 32 Ambient I Stack Gas Conditions

No. of traverse pts. Baro. press., in. Hg zfl -c
_________________

2t',3 $'2'/'
________

No. of ports
_________

Ambient temp., °F
Points per port Static (P9), In. H20 Sce i 7
Time per point, mm. 3 ( 02 conc., % dry vol.

Probe/filter range, °F - CO2 conc., % dry vol.

Imp. outlet max., °F

K Factor: H = -x
-

Wet bulb temp., °F

EP or dwell time = x

Traverse
Sample or Clock time Meter Reading tiP LiP Stack

pt. number
dwell tme
(t), mm (24 hr) (Vm), cf in. H20 in. H20 F

0 ?7.47 7"19.$)S

Tared Line Rinse
________ -

Total impinger weight gain, g

Filter ID

iv temp Filter temp. Imp. outlet Meter temp., F

F inlet I outlet

Vaccum

in. Hg

____

I.

(cr1
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MONTROSE SAMPLE TRAIN DATA¯ AIR QUALITY SERVICES

Project Information

Client / Facility

Source / Location

Run no.

4,7)/ç IJaA4U 1-

_________________________________________________________________

Date Operator / Assistant

Page ( of_______
Method

________________

Project No. YZIA5 .-SóÔ"(
Equipment Identification

Meter console ID r
StackTC ID

________

Probe/pitotiD
________

Nozzle ID

Imp. outlet TC ID .1' )

FilterTC ID
_______

Micromanometer ID (1! 2ç

Sensitivity,in.H2o c,jt

Calibration

Meter Yd 0'7 tliC)
MeterH@O.75cfm (,&1kf
PitottubeCp

__________

Nozzle diameter, in. -

Equipment Checks

Meter: cfm © in. Hg

Pitot(+):in.H2o@inH2o

Pitot(-):in.H2o@in.H2o

Pitot visual:

Nozzle visual:

Other:

Pre Post

______

' 'C
cQk_ jJ-c._._@__

_______ _______

aligned I damaged aligned / damaged

intact / damaged intact! damagedALTO11 TC Check

Std. TC ID S&. -kiila/T1.l
Std. IC temp., °F

___________

StackTCtemp.,°F
_________

Continuity check + or -
-

Impingers

ii(-O'HCt
I/v J-I(.(

j't j

Ce
_________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

7It3 747,
_______

, 5 7 .

_________

-54&S~4ic 52'I5
_________

g23,3
________

_______ _______ ________

________ ________ __________

g

Test! Sampling Parameters

Run duration, mm. 3o
No. of traverse pts. I
No. of ports (
Points per port

Time per point, mi
_________

Probe/filter range, °F -

Imp. outlet max., °F

K Factor: H = - x AP

Ambient / Stack Gas Conditions

Baro. press., in. Hg i"l '5
Ambient temp., °F Lc1
Static (P9), in. H2O $;ee_- -l t
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x 'P Filter ID
-

_____________________
________ ______

Traverse

Pt. number

Sample or
dwell time
(at), mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. HO

H

in. H20

Stack temp.

¶

Probe temp Filter temp. imp. outlet Meter temp F Vaccum

in: HgF inlet outlet

C) is,z-c Y1174) = = cg 'N 010
___

____

________

___ ___ ___

_L
5 ey

____ ___

>___

I (
_____

L(
- - ___ - ___ - - ___

e j
_____

___

(5
____

- - ___ - - ___ - -

7
___ ___ ____ ___

3___

10
____ ______

IIc'4II
___ ___

IIC ciç
___ ____

2
__

2-c
___

T2- CS 5 C5
__

64 q
___

___

3V
____

(3S5 c'i6O
- - - - ___

_J_
___

____ ___

___ ___ ___ ___ ___ ___
____ ___ _____ ___

Comments:
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E PY'9 SAMPLE TRAIN DATA
Project Information

Client! Facility
______________________________________________________________

Source/Location T"( / -L.J--
Run no. Date//i.-j/f Operator/AssistantJ4t(

Page of______
Method §- I

Project No. zIi.S -''

Equipment Identification

Meter console ID t?U3i
StackTC ID

________

Probe/pitot ID
_________

Nozzle ID

Imp. outlet TO ID TIll -Li 7
FilterlClD

.

__

Micromanometer UJ4,- If,?>
Sensitivity, in. H20 I,

Calibration

Meter Yd 99 2' C
MeterAH@O.75cfm Ii'i'it
Pitot tube Cp CS', -4
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot (-): in. H20 © in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

O. @ _L - ci
it412 Pct.je ©

________ ________

aligned! damaged aligned I damaged

intact I damaged intact / damagedALT-Ol I TC Check

Std.TCID 'kIY'1
Std. TO temp., F .-

Stack TO temp.. °F
-_

Continuity check + or -

Impingers

I(X, ,ut ( I t'ii H C(

/vU i_ I ?'J t-IL_(
,v

\ti.4.
_________________

____________________

Tared Line Rinse

Total impingerweight gain,

Initial, g Final, g Difference

7O'-i-9 _________

7 /t 71
_________

,'7LI 7 S
_________

C
_________

_______
_______ ________

________
________ __________

g

Test/Sampling Parameters

Run duration, mi

No. of traverse pts.
_________

No. of ports
________

Points per port

Time per point, mm.
Probe/filter range, °F ....

Imp. outlet max., °F

K Factor: AH = - x tiP

Ambient / Stack Gas Conditions

Baro. press., in. Hg 7 1
Ambient temp., °F 1 I
Static (P9), in. 1-120 ill. 4-1 L
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time
_______

X tiP Filter ID
_________

_________ ______

Traverse
pt. number

Sample or
dwell time
(.t). win.

Clock bme

(24 hr)

Meter Reading

(Vml, of

P

in. H,O

£iH

in. H.O

Stack temp

F

Probe temp

¶

Filter temp. imp. outlet Meter temp.. F Vaccrn

in. HgF inlet outlet

c) i3ç ek LJ
___

___
___ ___

__ __

_____

____

___

__

__
__

ft.
____ ______ -- __

(5
__ __

(.(c 3
___

___

15
____ ______ -- ___ ___ ___

;1 'CO
____

__ ____

-4,tl5O
-- __ __

__

__

'
____ __

__ __ ___

373
__o'_

__

6 lCii Ct3
___ ___

)
____

-1' -t6 310
__?__

i-
___ ___ ____ ___

___
___ ___ ___ ___ ___ ___ ____ ___

lOomments:

MAQS-SgmpleTrainDatasheet-R02
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E SAMPLE TRAIN DATA
Project Information

Client / Facility 6..'cyC f -.c3 r
Source / Location j / t(Al-i.
Run no. 7 Date X/f//ç Operator/Assistant

Page
_______

of_______
Method Si---- (11

Project No.?(A-j OS 1
Equipment Identification

Meterconsole ID
_______

StackTC ID
________

Probe/pitotlD
________

Nozzle ID

Imp. outlet TC ID -'47
FilterTC ID -

Micromanometer ID fI' 2c
Sensitivity, in. H20 eOt)

Calibration

MeterYd
_________

Meter H@O.75cfm __________

PitottubeCp
__________

Nozzle diameter, in.
-

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in H20

Pitot(-):in.H2o@in.l-t20

Pitot visual:

Nozzle visual:

Other:

Pre Post

i1,a @f_ OOa (@LQ
a-?4 @___

_______ _______

aligned! damaged aligned / damaged

intact / damaged intact! damagedALT-Ol I TC Check

Std. TC ID SeQ. fLtaj ('-\

Std. TC temp., °F -

Stack IC temp., °F
___________

Continuity check + or -

Impingers

(tj ,5L. lv )-i I
iv U i1t-O1 N i-IC!

fV--
(\.(Zit- 6-

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

6 , 'i.. z
_________

l/O, ' "1 I / 4 _________

iCf(
&2UJ, k2 S

_________

_______ _______ _________

________ ________ __________

g

Test / Sampling Parameters

Run duration, mm f3p
No. of traverse pts.

_________

No. of ports
_________

Points per port
__________

Time per point, mi b
Probe/filter range, °F -

Imp. outlet max., °F (%
K Factor: H = - x P

Ambient/Stack Gas Conditions

Baro. press., in. Hg .'
Ambient temp., °F

___________

Static (Pg), in. H20 5.e 4 L
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = x 'P Filter ID
-

______ _____________ ________ ______

Traverse
pt. number

Sample or
dweil time
(At), mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

AP

in. H20

AH

in. HO

Stack temp.

F

Probe temp

F

Filter temp. imp outiet Meter temp . F Vaccum

in. Hg¶ inlet outlet

e 8tSqsss x 'QO 3
___

___

__

/( 7c
____

___ ____ ______

5t-
- - ___ ___ - - - t 3ç

____ ___

___ __

jç
___

cL-,----
__4~

__ ___7
ic C5

___ __

__

1&
___

g/
__ __

___ __

__

2_c ( 5' 540 3
___

i-82iI4o
___

I
___ - - ___ ____

__

15 ' 6
__ __

__ ___ __

_____ ____ __________ ____ ____ ____ ____ ____ ____ _____
____ ______ ____

Comments:
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MONTROSE SAMPLE TRAIN DATAW AIR OIIAIITV

Project Information

Client / Facility

Source I Location

Run no.

&,,Lt,< bJiitr2
CT_/_1JLe.I

Date V Operator/AssstantjVJ,4k

Page 1. of_______
Methods 3

Project No. Glik5---
Equipment Identification

Meter console ID PIIQI 7
Stack IC ID

_________

Probe/pitot ID
_________

Nozzle ID

Imp. outlet TC ID j 47
Filter TC ID -

Micromanometer ID (I3 Z)

Sensitivity, in. H20 OiC

Calibration

MeterYd 9Z-O
Meter H@O.75cfm j , 99({
Pitot tube Cp

___________

Nozzle diameter, in. -

Equipment Checks

Meter: cfm in. Hg

Pitot (+): in. H20 @ in. H20

Pitot (-) in. H20 @ in. H20

Pitot visual:

Nozzle visual:

Other:

Pie Post

J1 @j.. &i
Se - iic @___

_______
_______

aligned / damaged aligned I damaged

intact / damaged intact! damagedALT-Ol I TC Check

Std. TC ID ia/
Std. TC temp., °F

___________

Stack IC temp., °F
__________

Continuity check+or-

Impingers

¯;YjA1l- o,D¯J i-k..(
jC/J 1.- O,')k' I-IC_(

MT
$1141.a.- e

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

7Ld1( 1q7,
________

( !8' i/ 7_.::{
_______

-'--. (3 5U.- $
_________

Z-7 ( T96
_________

_______ _______ _________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm
No. of traverse pts. (

No. of ports k
Points per port

Time per point, mm. 3
Probe/filter range, °F _.

Imp. outlet max., °F

K Factor: H = - x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg 2'-'l 5'
Ambient temp., °F c7
Static (Pg), in. H20 .Se j4

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
_______

x Filter ID
_______________________

________ ______

Traverse
pt. number

Sample or
dwell tme
(at) win.

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

H

in. H20

Stack temp.

F

Probe temp Filter temp. Imp. outlet Meter temp., F Vaccum

in. HgF inlet outlet

C) !(-1 s( -?M . ,oi 1
___ ___

___

45
___ ___

5 / (
____ ___

3___
___

[Ci
____ ______

'-f--
___ ___ ___ ___

L
____

___

,
___

c5
____ ___

___ ___ ____
______ ___ ___ ___ ___ ___ ___

)b 9S
____ ___

3
___ ___ ____ ______ ___ ___ ___ ___ ___

icz g
____

5
___ ___

)
____

i5;3i
______

7L7O5
___

___

___ ___ ___

___

___

___

____

___ ___ ___ ___ ___ _____ ___

Comments:
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SAMPLE TRAIN DATA
Project Information

Client! Facility

Source! Location

Run no.

flZ.,y' I4''fl-
(1- /(YLiRJZ4-

Date //9 /f5 Operator! Assistant j

Page
_______

of______
Method 5T -i (¯

Project No. 0 Z( k
Equipment Identification

Meter console ID
_______

StackTC ID
________

Probe!pitotlD -

Nozzle ID -

Imp. outlet TC ID J 477
FilterTC ID

_______

Micromanometer ID /f3
Sensitivity, in. H20

Calibration

MeterYd 6Y9 lt
MeterH@O.75cfm 1qC(q
PitottubeCp -l
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.i-i2on H20

Pitot(-):n.H2offin.H2o

Pitot visual:

Nozzle visual:

Other:

Pre Post

ó'bt' @J.i.i 6'1 @2
Se-C @L2 1t*C

_______ _______

aligned! damaged aligned! damaged

intact! damaged intact! damagedALT-Oil TC Check

Std. TC ID S4. i2t4 (t1

Std. TC temp., °F -

Stack IC temp., °F -

Continuity check + or - -

Impingers

(l) 1VlC
i(3() ml- ( t'.j

y'v r
e

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

lZOi'(
_________

3-7S 5'L3 _________

24 33'?. cr
_______

_______ _________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm 3 c.
No. of traverse pts. I
No. of ports (

Points per port (

Time per point, mi ,

Probe/filter range, F

Imp. outlet max., F

K Factor: H = - x P

Ambient / Stack Gas Conditions

Baro. press., in. Hg -q s
Ambient temp., °F c1
Static (P9), in. H20
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = x 1)P Filter ID
_______________________

________ ______

Traverse
pt. number

Sample or
dwell time
(at) mm

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

1H

in. H20

Stack temp.

F

Probe temp Filter temp. Imp outlet Meter temp., Vaccum

in Hg"F inlet outlet

C i!O 772k 7 m ___

2
__

__

!o ___ __

__ __ ___ _____
____ __

.7 lOt S
____ ___

___ ___

ZL)
____ _______

- ii,II__II
___ - -

7 :y G
___ __

__ ___

cq b, / __7 S
____

2
___ ___

3o1&;(o
____

S'13,L-,5
___ ___ - -

__ ___ __

__
__ __ __ __

'9-' ___________ ___________ ________________ ___________

___________
___________ ________________ _________________________ ____________

___________ ___________ ___________ ___________

Comments:
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MONTROSE SAMPLE TRAIN DATA
AIR flhifll TV SFRVICFA

Project Information

Client / Facility f.,,i2'*c /h442l-
Source/ Location C1 1 /, -(..,)-
Run no. Date Operator / Assistant

Page ( of______
Method .Si- '3

Project No. g2ZIAS - 6
Equipment Identification

Meter console ID I
StackTC ID

________

Probe/pitot ID
_________

Nozzle ID -

Imp. outlet TC ID 7_tç
FilterTC ID _-

Micromanometer ID t4 Z$'
Sensitivity, in. H20 (7 ) I

Calibration

Meter Yd 0 c1 7

MeterH@O.75cfm -& IQ'1'f
Pitot tube Cp 0j'-f
Nozzle diameter, in. -

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot (-): in. H20 @ in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

-Ot I @!_ I
-.t!.-- @Pi±- A- @__....

_______
_______

aligned / damaged aligned! damaged

intact/damaged intact/damagedALT-Oil TC Check

Std. TC ID .see-4(fa
Std. TC temp., °F

___________

Stack TC temp., °F
__________

Continuity check + or-

Impingers

JOrg L- O,iJ'-/c I
)(),.,L AIv fC(

p4-7--

.c/J54.-4:_

_

£-e. (
___________________

___________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference
'

3'. ' $.. I
________

7 ILI 7 ti f ________

7 5 (
_________

_______

_______
_______ _________

_______ _______ _________

g

Test! Sampling Parameters

Run duration, mm.
No. of traverse pts.

________

No. of ports
_________

Points per port
_________

Time per point, mm.
Probe/filter range, °F '..-.

Imp. outlet max., °F

K Factor: H =
_______

x uP

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F q ,

Static (Pg), in. H2O l1t 7
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x 'P Filter ID
________ -

Traverse
pt. number

Sample or
dwell time
(at), mm.

Clock time

(24 r))L4

Meter Reading

(Vm), of

AP

in. 1120

H

in. H20

Stack temp

F

Probe temp

F

Fdter temp. Imp outlet Meter temp.,

______

Vaccum

in. HgF F inlet outlet

() 44--- qc7u_c, -c__ q,' L(
___ __

__

S
__

6.7 1 3
__

(0
___

_____
__ __

7 (
__

£L
___

__

is
___ _____ __ __

(Q)
___

___

____

__

9
___

Zg
____ ______

___

(&~
___

__Z
IOU ____ ___

___ ____ _______ - - - - ___ - - ___

o 'i -(
o i93 ___ ___ ___

___

_____

__

___

___ -- ___ -- ___ -

Comments:
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SAMPLE TRAIN DATA
Project Information

Client I Facility GKZZ,V5 'Ut24'i'61.-
Source I Location T- (/F1--4--
Run no. j ( Date Operator I Assistant

Page k of______
Method .1-/

Project No. c
Equipment Identification

Meter console ID
________

StackTC ID
-

Probe/pitot ID
_________

Nozzle ID -

Imp. outlet TC ID 1. -C_f
FilterTClD -

Micromanometer ID j

Sensitivity, til. HO

Calibration

MeterYd
_________

MeterH@O.75cfm C ,9'-

Pitot tube Cp
___________

Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in H20@in.H2O

Pitot (-): in. H20 @ in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

OvO @16 6J1 @
@_1_Z A._i @___

_______
@ _______

aligned I damaged aligned / damaged

intact / damaged intact / damagedALT-Oil TC Check

Std.TCID

Std. IC temp., °F -

Stack TC temp., °F
___________

Continuity check + or -
-

Impingers

pvi V J W HI
(, )" 11C!

'

c1\z.i £-�_

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g7ifference
'7 / LL S

_______ _________

'13, C G (5 .O
_________

S?- 3 5z7. 7 _________

3b- 3'JI
________

_______ _______ _________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm. 3
No. of traverse pts.

________

No. of ports (

Points per port
__________

Time per point, mi 3
Probe/filter range, °F ..-

Imp. outlet max., °F
'

K Factor: H = - x ttiP

Ambient / Stack Gas Conditions

Baro. press., in. Hg Zc7 .5
Ambient temp., °F

___________

Static (Pg), in. H20 pIMt
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - X 'P Filter ID
______

Traverse
pt number

Sampie or
dwell time
(at), mm

Ciock time

(24 hr)

Meter Reading

(Vm), of

P

in. HO

H

in. H20

Stack temp.

'F

Probe temp Filter temp. imp. outiet Meter temp., 'F Vaccum

in. Hg'F 'F inlet outlet

0 -1O9-5
-

5 f K 1S c
____ ___

___

Zi13C?__8IV I
___ ___

6? )60 Cit-(
___ __

__ __ ___

q/,75__o$ I
__

__

G7 )
___ __

__
__ ___

gEL--
__ __

/(2

__

__ __

2-o ZO
__'c

5 I
__ __

__

7 104
__

___

___

____

__

___

___ ____

qzZ.7JO
- -

I
___ ___

i' ip> c1,,
____ ___

___ ___

51
____

('1$CU,Q
- - ___

O'
___ ___

____ ___

___ ___
___ ___ ___ ___ ___ ___

Comments:
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M9N,TRYSE SAMPLE TRAIN DATA
Project Information

Client / Facility rZL)IS ljL'Lei-
Source / Location CT - f .4t�i-
Run no. Date Operator/Assistant jy/4 fr

Page
_______

of
1

Method ç'T - I /3
Project No. '7Y3 3?T'

Equipment Identification

Meter console ID
________

StackTC ID
________

Probe/pitotiD
-

Nozzle ID

Imp. outlet TC ID r q-

FilterTC ID
_______

Micromanometer ID (VZ<
Sensitivity, ifl.H20 9iO6'(

Calibration

MeterYd 01q '1ZC
MeterLH@O.75cfm i,849(_
PitottubeCp

Nozzle diameter, in. .

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot(-):in.Hro@in.H2o

Pitot visual:

Nozzle visual:

Other:

Pre Post

O)U @_L
'- @7 td-tt @___

_______

_______

aligned! damaged aligned I damaged

intact I damaged intact / damagedALT-Oil TC Check -'

Std. TC ID dIO9 l61
Std. TC temp., °F Ct
StackTCtemp.,°F t 3
Continuity check+or- ±

Impingers

!1'niI_- 'Hc-(
OOU'*111tJ

___________________

'Cc ó.e
_________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

7rO 73\7/z_b 7(L3
________

Y7..-
¯

5'1 '

_________

C1 h-3,cg
________

_______
_______

________

________ ________
_________

g

Test/Sampling Parameters

Run duration, mm
No. of traverse pts.

________

No. of ports
________

Points per port

Time per point, mm. 3
Probe/filter range, °F -

Imp. outlet max., °F (
K Factor: H = _ X AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg Z1' 5
Ambient temp., °F

__________

Static (P9), in. H2O ç ft z.
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x 'P Filter ID
________

_____

Traverse
pt. number

Sample or
dwell time
(at) mm.

Clock time

(24 hr)

Meter Reading

m) cf

P

in. HO

H

in. H20

Stack temp.

¶

Probe temp

¶

Filter temp. Imp. outlet Meter temp., F Vaccum

in. Hg¶ F inlet outlet

0 j7,'Z-p CjZs 7 /O (77
____

___

___

___
___ ___

___ ___

___ ___

t (¯7
____

___

___
___ ____

______
___

___ ___

___ ___
/53 91 ____

___

___
___ ____

_______

9TU7
___

I
___

(i
___

8 1O -t 9
____

___

___ ___
____

1-O t\
___ ___

___

___

___

g7 I6 -l ____ ___

___
___

3{)
____

i7SO -t H
___

___ ___
___ ___

____
___

___

___ ___
___ ___

Comments:
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SAMPLE TRAIN DATA
Project Information

Client! Facility

Source / Location

Run no.

(2 f4VL.e'-
CT ?-/ C

Date /i5//3 Operator/Assistant JW/A(

Page
_______

of_______
Method ST I '

Project No. OZ(5

Equipment Identification

Meterconsole ID I"I'25
StackTC ID

________

Probe/pitot ID
_________

Nozzle ID -

Imp. outlet TC ID j 4
FilterTC ID

Micromanometer ID

Sensitivity,in.H2o COU

Calibration

MeterYd
_________

MeterH@O.75cfm t, 14
Pitot tube Cp O, S'
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.i-t20©in H20

Pitot (-): in. H20 @ in. HO

Pitot visual:

Nozzle visual:

Other:

Pre Post

OOo( @J ó_O
SQ�_ @_j!iZ I~:'_de.. @___

_______
_______

aligned / damaged aligned / damaged

intact/damaged intact/damagedALT-Oil TC Check

Std. TC ID rtt"

Std. IC temp., °F
___________

StackTCtemp., °F -

Continuitycheck+or- -

Impingers

J(nJML JH(i

011'JHC
________________

S /l-1i,L:..

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

_______

y0qg ?i2
________

6tf'3 ________

Z[q1
_______

________

_______ _______ _________

________ ________
__________

g

Test/Sampling Parameters

Run duration, mm '3
No. of traverse pts.

________

No. of ports k
Points per port

Time per point, mm. ,

Probe/filter range, °F r-

Imp. outlet max., °F

K Factor: AH = - x P

Ambient/Stack Gas Conditions

Baro. press., in. Hg "7eL
Ambient temp., °F , 7
Static (Pg), in. H20 y
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
'

X 'P Filter ID -

Traverse

Pt. number

Sample or
dwell time
(at) mm,

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

H

in. HO

Stack temp.

'F

Probe temp

'F

Filter temp. Imp. outlet Meter temp. 'F Vaccum

in. Hg'F 'F inlet outlet

(.) io
'

7L
_____

___

___

3c7) i J I 7S
____ ___

___ ___
____

qg.'-oo
___

I
___

c'g5
___

I C7 77 23
____ ___

___ ___ ____

-iO j oc
___

I
__ __ __

___ __

__ __

c7
___

I
__ ___

I ___ ___
____ ___

___ ____
______

I
___ ___

I
-

--

-

.Sc2___ ___
____

/,2
______

___

(
___ ___ ____ ___

___

___ ___
___ -- ___

Comments:
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MONTROSE SAMPLE TRAIN DATA
AIR OUAI.ITY ,ERVICE

Project Information

Client I Facility

Source I Location

Run no.

&'CCYc
CA'7/O

Hti'4O
4Le.1-

Date +e gis1/
_

Operator / AssistantJw74.
_

Page 1 of 1
Method Si-i t

Project No. C77. _ I A r
Equipment Identification

Meter console ID
________

StackTC ID

Probe/pitot ID
_________

Nozzle ID

Imp. outlet TC ID t - 7
Filter IC ID

Micromanometer ID t'1f,?5
Sensitivity, in. H20 (]j1

Calibration

Meter Yd C c7 CT 7'

MeterH@O.75cfm j,'f
Pitot tube Cp O't -t
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot (-): in H20 in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

O. __ ( @_io_
Seej @Ja1 @__.

_______ _______

aligned / damaged aligned / damaged

intact / damaged intact / damagedALT011 TC Check

Std. TC ID 1i1q/ /'1-'

Std. IC temp., °F
___________

StackTC temp., °F
_________

Continuity check + or -

Impingers

(O(ifrl LCI WJ-1c
10(1 rtL 01 "H C

frV''
C1

___________________

___________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

.1o3! 7.'
_______

I '7 1 3 . S 'It ' .7 _________

çg,C ~fr_--(
5.0 Lj 0$

_________

_______ _______ _________

_______ _______ _________

g

Test / Sampling Parameters

Run duration, mi

No. of traverse pts.
_________

No. of ports
_________

Points per port

Time per point, mi

Probe/filter range, °F -

Imp. outlet max., °F

K Factor: H =
_______

x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg /. 1 ,.,
Ambient temp., °F '7
Static (P9), in. H2O Se ,i z
Oconc., %dryvol.

CO2 conc., % dry vol.

Wet bulb temp., 'F
-

or dwell time =
_______

x '/.AP Filter ID
_________

________ ______

Traverse
pt number

Sample or
dwell time
(at), mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

L\P

in. HO

H

in. H20

Stack temp

'F

Probe temp

'F

Filter temp. imp. outlet Meter temp., 'F Vaccum

in. Hg'F ''F' iniet outlet

0 L3 %.5'5o,j t 'ri
__

__

9SQtZ-6___S'S1_._ I
____

__ __ ___

I
__

5
__ ___ __

__ __

IT
___ _____

997O S t Co c'
__ ___ __

___

20
____

i-- 1 cl -l&
____ ___

___ ____ _______ - - - ___

&2 To 7Ct
____ ___

__ __

2,
___

tO'O
_____

grn,-)
__ __

___ __

___ ___ ___
___ ___ ___ ____ ___

Comments:
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E SAMPLE TRAIN DATA
Project Information

Client/Facility /rZty-c i!&rb
Source I Location (jT- i/o -J
Run no. 3 Date Operator/Assistant .jklJ/4 L(

Page 1 of t
Method

________________

Project No. C2f> 3'J"
Equipment Identification

Meter console ID f1U, Z S
Stack IC ID

_________

Probe/pitot ID
_________

Nozzle ID

Imp. outletTC ID 47
Filter IC ID

________

Micromanometer ID
_________

Sensitivity, in. H20 011)0

Calibration

Meter Yd
___________

Meter H@O.75cfm ,gqi 4
Pitottube Cp O'
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot (+) in. HO @ in H20

Pitot (-): in H20@in.H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

3, ( @kL
,.&-e @Jja @___

_______ _______

aligned I damaged aligned / damaged

intact/damaged intact/damagedALT-Oil TC Check

Std. IC ID ecIZc-fvi
Std. TC temp., °F

___________

Stack TC temp., °F
__________

Continuity check + or -

Impingers

fl WfriC(
/1Wm L- O t 'JH(

_________________

6 - (
___________________

___________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

C17C '/t,(,
________

1 7 7
_________

57 3_ ' Z5
________

/ 02 l, 8 ? 2 -'
_________

_______ _______ _________

_______ _______ _________

g

Test! Sampling Parameters

Run duration, mi

No. of traverse pts.
_________

No. of ports
_________

Points per port

Time per point, mi
__________

Probe/filter range, °F '-s

Imp. outlet max., °F

K Factor: H = - x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg 'Z q1 C
Ambient temp., °F

___________

Static (Pg), in. H20 j41

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., F
-

or dwell time = X 'ItP Filter ID
_________

Traverse
t bP num er

Sample or
dwelltime
(t) mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

H

in. H20

Stack temp

¶

Probe temp Filter temp. Imp outlet Meter temp , F Vaccum

in. Hg"F inlet outlet

° lO)ZO .qSi5
--

c' -c
__ __ ___

__ __ __

c,
__

S3
____ __

_____ __ __
___ __

__ __ ___ _____

__s
__ __ __ __ ___

__

cT *'L5___ ___ ____ ______

c77O i
___

O5__
___

12
____ ___

2'
___ ___

b'Sogi,3ic I
__

__GI
___

___ ___ ___ ___
___ ___ ____ ___

Comments:
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MONTROSE SAMPLE TRAIN DATA
AIR QUALITY SERVICES

Project Information

Client / Facility

Source / Location

Run no.

2/C_'5/~ IOL4'W3
CT -2_7c7vJuii

Date /isff Operator/Assistant Jj4 (Ak

Page
_______

of_______
Method .

- (
Project No.

-

Equipment Identification

Meter console ID
________

StackTC ID
________

Probe/pitotlD -

Nozzle ID
'

Imp. outlet TC ID L -t. 1

Filter TC ID '-

Micromanometer ID j'la 2$
Sensitivity, in. H20 l

t)

Calibration

MeterYd 0 4 £1 Z

MeterH@O.75cfm [ S'1t4
PitottubeCp

__________

Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in,H2o

Pitot(-):in.H2o@in H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

Oe O_1CI I
S-e- @±1J- 424 @___

_______
_______

aligned I damaged aligned / damaged

intact! damaged intact! damagedALT-Oil TC Check

Std. IC ID c-
Std. TC temp., °F

____________

Stack TC temp., °F
____________

Continuity check + or -

Impingers

(CO .n 1- ti I ) iI C-

0' JP..J i C

fr\t

_________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

';e 7 _________

( .5 7OJ.
_________

ci - ZO _________

8"! 3..
________ _________

_______ _______ ________

________
________ __________

g

Test I Sampling Parameters

Run duration, mi

No. of traverse pts. (

No. of ports
________

Points per port
_________

Time per point, mm. 3 t.
Probe/filter range, °F -

Imp. outlet max., °F

K Factor: H =
_______

x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg Z.01
Ambient temp., °F (o.
Static (Pg), in. H20 $p fri _

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
_______

x I.AP Filter ID -

________ -
______

Traverse
pt. number

Sample or
dweil time
(at), mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

H

in. H20

Stack temp.

1°

Probe temp

F

Filter temp. imp. outlet Meter temp , F Vaccum

in. HgF 'F inlet outlet

i 0 io;5 'k'(3(
.

z q
___ __

__ __

/b
___ _____

qi----
__ __

___ ____ ___

___

Ic
____

-.-

- ___ - - - - ___ ___ ___

5
____ ___

___

7
____

___
___ ___

5 7 2
___

__

__

2',
___

_____
__ __

__

S'Z1 g-- S2.
___ __

__
___

IIZ-3
_____

__

___ ___ ___ ___ ____
___

__7:
___

Comments:
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MTI SAMPLE TRAIN DATA
Project Information

Client / Facility

Source / Location

Run no.

iC"'V 1I'L1t
C-ST ?/o 'HL.4-

Date g'/icfig' Operator/Assistant .JL4174 k

Page . of_______
Method $T - f

Project No. -.

Equipment Identification

Meterconsole ID T1I3l S
Stack IC ID

________

Probe/pitot ID -

Nozzle ID -

Imp. outlet IC ID

FilterTC ID .__

Micromanometer ID (14 & 2$
Sensitivity, in. H20

Calibration

MeterYd JQL
MeterH@O.75cfm __________

Pitot tube Cp 0-
Nozzle diameter, in. -

Impingers

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.Hzo@irnHzo

Pitot (-): . H20 @ n. HnO

Pitot visual:

Nozzle visual:

Other:

Pre Post

6,00 ( @i_ 6
-�4 @i Pc -et. @___

_______
_______

aligned! damaged aligned! damaged

intact / damaged intact / damagedALT-Oil TC Check

Std. IC ID .S -ee,. I41cL I I4L

Std. IC temp., °F
___________

Stack TC temp., °F -

Continuity check + or -

tOt2,t g.iti fC
y ,,L. OJ3,j )( C.-

________________

___________________

____________________

Tared Line Rinse

Total impingerweight gain,

Initial, g Final, g Difference

\ 7/ J'3/
________

7/3, $ I 3.
_________

______ ______
________

_______ _______
_________

________
________ __________

g

Test/Sampling Parameters

Run duration, mm
No. of traverse pts.

________

No. of ports (

Points per port
__________

Time per point, mi 3 ,

Probe/filter range, °F ---

Imp. outlet max., °F £)ç
K Factor: tuH = - x EuP

Ambient/Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F '5
Static (P9), in. H20 j4 Z..
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., 'F
-

or dwell time =
_______

X Filter ID
______ _____________

________ ______

Traverse
pt. number

Sampie or
dwefl time
(t(, mm.

clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

H

in. H20

Stack temp.

'F

Probe temp

'F

Filter temp. imp. outiet Meter temp., F Vaccum

in. HgF 'F inlet outlet

C) C 5 I T~-3 g-c
___ __

__ c z.oS
__

( o..ic I 3 -7 (
____

___

___

(6
____

(
-- -

S 1 1 _____ ____

rs
_____ z-

____

I
____

I
- - - ____

__ ___

-

__ ___

o4 -O I C3
__

'2
___ __

__ __ ___

1 0, '

__

I
____1

'
_

° I k ?.
____ ___

___ ___

o
____

à(
_______

oVV-i I
- - - -

___ ___ ___ ____ ___

___

___ ___

Comments:

MACS-Sam pleTrain DataSheet-R02
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MONTROSE SAMPLE TRAIN DATA
AIR QUALITY SERVICES

Project Information

Client I Facility Y23AJ(
Source / Location C-y--2-72
Run no. (.

'-[iZ4
Date /f5//( Operator/AssistanfJ(4'2/4t<.

Page
______

of______
Method ç_ I

Project No. ff?S &j'
Equipment Identification

Meter console ID
________

StackTC ID
________

Probe/pitotlD -

Nozzle ID

Imp. outlet TC ID -47
FilterTClD

_______

Micromanometer ID PI 7
Sensitivity, in.H20 CCV

Calibration

Meter Yd
__________

MeterH@O.75cfm
PitottubeCp

__________

Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot(-):in.F1o@in.H2o

Pitot visual:

Nozzle visual:

Other:

Pre Post

C- �'I @_!. e'

@i JI
_______

_______

aligned / damaged aligned / damaged

intact / damaged intact I damagedALT-Oil TC Check

Std.TClD
_________

Std. TC temp., °F
-

StackTCtemp.,°F
_________

continuitycheck+or-

Impingers

1bviiL- OI'JkC(
jiltJøtf,La1fkJ 1-iCA

ftv

i'l-tc
___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

&L1D _______

') 71t( 5
________

s'z 5?6.
_________

S3O
_________

_______ _______
_________

________ ________
__________

g

Test/Sampling Parameters

Run duration, mi

No. of traverse pts.
_________

No. of ports
_________

Points per port
_________

Time per point, mm. 3 ,

Probe/filter range, °F ..-

Imp. outlet max., °F

K Factor: H =
_______

x tiP

Ambient / Stack Gas Conditions

Baro. press., in. Hg
___________

Ambient temp., °F S
Static (Pg), in. H20
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., ¶
-

or dwell time =
_______

x 'P Filter ID -

Traverse
pt. number

Sample or
dwell time
(at), mm,

Clock time

(24 hr)

Meter Reading

fm/rn), cf

AP

in. H20

AH

in. HO

Stack temp.

F

Probe temp

¶

Filter temp. Imp outlet Meter temp., F Vaccum

in. Hg

_________

F
_________

¶

_________

inlet
_________

outlet

I C' I59 ()z-U1o7c_ osc '7 s
__ ____ __

7'_i"'__
__

I -- Xt ___ __

__ __

LL
___

C/ ('3 c -t II
____ ___

___ ___
______

pz SxO cc
-

i/ 7 8
____

___

___
___ ____ -J- o5iiiIii__5

-

__
___ __

__ __
___ _____

Og;_______ 'S
___

____ ___

___ ___

3()
___

!Z
______

__ __ __
____ __

v
_____

__ __

___ ___ ___
____ ___

___ ___
_______

___ ___
___ ___ ___

Comments:
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MONTROSE SAMPLE TRAIN DATA
AIR (IUAI.ITY IERVICF

Project Information

Client / Facility

Source/Location

Run no.

1Vt.V$ h'tiqL,-
C.T'Z/&VkLLj-

Date Operator / Assistant) 1v/4k

Page
_______

of______
Method 7-- 1L?

Project No. C.?/4 s- C -'i'
Equipment Identification

Meter console ID
_______

StackTC ID -

Probe/pitotiD
________

Nozzle ID

Imp. outlet TC ID ¯2 -q--7

FilterTClD

Micromanometer ID flhPi7.S
Sensitivity, in.H20

Calibration

MeterYd ('Y 1 U

MeterH@O.75cfm (,7U-I
PitottubeCp

__________

Nozzle diameter, in.

Equip'ment Checks

Meter: cfm in. Hg

Pitot(-'-):n.H2o©in H20

Pitot(-):in.H2o@in.l-4o

Pitot visual:

Nozzle visual:

Other:

Pre Post

C.Ci @i
j.e2_ @ji_Z A@

_______

l
_______

ahgned / damaged aligned / damaged

intact! damaged intact / damagedALT-Oil TC Check

Std.TCID

Std. TC temp., °F
___________

StackTCtemp., °F -

Continuity check + or -

Impingers

1OD4,iL O,!tsj i-i L
p1) ,411- 0,

('i r
.2 /1co.

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

3q,7
76 1 7 t)

_________

SâI 1[ 5 t,'
_________

'6 11(,Z_.
________

________ ________ _________

g

Test! Sampling Parameters

Run duration, mm. 9,
No. of traverse pts.

________

No. of ports
_________

Points per port
_________

Time per point, mm. ? Q
Probe/filter range, °F

Imp. outlet max., °F

K Factor: H =
_______

x AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F I ()
Static (Pg), in. H20 Pj, fr)

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
_______

x 'I.P Filter ID
-

______ _____________
________ ______

Traverse
pt. number

Sample or
dwell time
(At) mm.

Clock time

(24 hr)

Meter Reading

m), cf

LxP

in. H20

AH

in. HO

Stack temp

'F

Probe temp Filter temp Imp outlet Meter temp., F Vaccum

in. Hg"F "F inlet outlet

0 l13 p3s,L14O.t3S S 1Z
,

____ ___

___

oI.c
___

,
__ __ ___ __

__ __

(t
___ _____ - - - __ -

___ ____ ___

___ ____ ______ - ___ - ___

7C
___ ___ ____

______

$'5-5;
___

O5
___

___

5 7k 2__ __

25
___

oLf,otio
__

__

__

17
___

___ __

__

D i3c! O5,55()
__ __

___ ___ ___ ___ ___ _____ ___

___ - ___ - -

Comments:

MAUS-Sample i ratnUataSr,
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MONTROSE SAMPLE TRAIN DATA5 AIR OIIAIITY

Project Information

Client! Facility

Source/Location

Run no.

(ty~ 1 -fc_4'Lej7--
C,1- z-7o -+kJ-

Date /15/, Operator / Assistantj

Page I of 1
Method t--fô

Project No. Ot14.c
Equipment Identification

Meter console ID
_______

StackTC ID
________

Probe/pitotiD -

Nozzle ID

Imp. outlet IC ID 1
Filter TC ID

Micromanometer ID (l'ij3
Sensitivity, in. HO , VO

Calibration

MeterYd D.i') 1C)

MeterH@O.75cfm
PitottubeCp C) 1_{
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2oin.H2o

Pitot(-):in.H2o@in.H2o

Pitot visual:

Nozzle visual:

Other:

Pre Post

0_exit @L_ ó II ©íô
$e� @___ (--i-¼@__.__

_______ _______

aligned / damaged aligned / damaged

intact / damaged intact / damagedALT011 TC Check

Std. TC ID 5&?.-(4kt

Std. TC temp., °F

Stack IC temp., °F -

Continuity check + or -
-

Impingers

\ 0, K
fC'),'si 1- O. I A) 7-I(

________________

________________

___________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

I 70S 3 37 1
_________

7 1! -i
_________

374 C5fC7,c
______ ________

_______ _______ _________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm
No. of traverse pts.

________

No. of ports I
Points per port I

Time per point, mm. 3
Probe/filter range, °F

Imp. outlet max., °F

K Factor: AH =
_______

x AP

Ambient/Stack Gas Conditions

Baro. press., in. Hg "Z11C
Ambient temp., °F 7 1
Static (Pg), in. H20 j't,j a
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time =
_______

x IP Filter ID
-

-.

Traverse
pt. number

Sample or
dwell time

-

(at), mm.

Clock time

(24 hr)

Meter Reading

m), ci

AP

in. 1120

H

in. H20

Stack temp

F

Probe temp

"F

Filter temp Imp. outlet Meter temp. Vaccum

in. Hg"F "F inlet outlet

0 3oH DO i cs F
--

li;3 çO 7
__

__

___ ___

__

to
___ _____

1tbIIcIIiiIIii9s/ka
__

__ __

76
___

___

__

___

S
___

U 17 O 7S 7 7
___ __

_____

e' -_iO8______
- - - - - - - ___

i
_____ ___

2
1-p -c____ S)' ( 7T

___

__ __ ___

133t
_____

5j&'9(j
__c

___
__

___
___ _. - - - - ___ ___ ___ _____ ____

Comments:

J2L
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MONTROSE SAMPLE TRAIN DATAAIR OUAI.ITY S[RVICES

Project Information

Client! Facility

Source! Location

Run no.

&"j/S
(f-

1'i6/VL7(-
OLL.A

Date 3/tSf( Operator/Assistant3 -V

Page
_______

of_______
Method'' -4 ST I f3

Project No. j. S-3. ttk1
Equipment Identification

Meter console ID FJ4tZ.
StackTC ID

________

Probe!pitot ID -

Nozzle ID -

Imp. outlet TC ID J- _

FilterTC ID -

Micromanometer ID tp,7i
Sensitivity, in.H20 CULl

Calibration

MeterYd O '1 ' ig
MeterHO.75cfm

Pitot tube Cp
____________

Nozzle diameter, in.
-

Equipment Checks

Meter: cfm in. Hg

Pitot(+):rn.H2o@in.H2o

Pitot (-): in. H20 @ in. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

0 O2 ±cL _______

@_±Z DJ @___
_______ _______

aligned / damaged aligned / damaged

intact / damaged intact/damagedALT-Oil TC Check

Std. TC ID

Std. TC temp., °F
___________

StackTCtemp., °F
__________

Continuity check + or -

Impingers

/)vt. o1tI""tiCI
rp-V ij, QW -I Cf

_

____________________

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

/'3_' 6Lj3
________

1 7,2- 72O..$_________
9 f ,547
35c &3 ________

________ ________ __________

________ ________ __________

g

Test/Sampling Parameters

Run duration, mm
No. oftraversepts.

________

No. of ports
__________

Points per port

Time per point, mi

Probe!filter range, °F

Imp. outlet max., °F

K Factor: H =
-

x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F -l
Static (P9), in. H20 S4- f"1 7.
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = __ X P Filter ID

Traverse

Pt. number

Sample or
dweil time
(t( mm.

Clock time

(24 hr)

Meter Reading

5 '(Vm), f

P

in. H20

H

in. H20

Stack temp.

"F

Probe temp

"F

Filter temp. Imp. outlet Meter temp., F Vaccum

in. Hg¶ "F inlet outlet

p s;L / GS 'i U
5' 5O j 6 Z ( 7

___
__

___ ____ - - ___ - - - -

i
____

____

___

___ ___

15
____ _______

p,s
___

C____
___

(z-
___

__ ___

67b1o15 cS
__

"

__

7
___

___

__

__ ___
___

-7 -,s -c
______

__

2 q.
__

__ __

t
___

i4;o OI,O6S
_e

__

I
___

__

___ - - - - - -

.-

___ ___ ___
_____

___

_____ ______ ________ ____________ _____
_____ _____ _____ _____ _____ _____ ________ _____

Comments:
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I SAMPLE TRAIN DATA
Project Information

Client / Facility Grays Harbor Energy
-

Source/Location CT- 7- /iJ-L+
Run no. j 0 Date /fS/fE Operator / Assistant

Page
_______

of
_______

Method RMnU13 S'7I
Project No. O21AS-386089

Equipment Identification

Meter console ID tfl 15
Stack TO ID

__________

Probe/pitot ID
-

Nozzle ID
-

Imp. outlet TO ID j
Filter TO ID

Micromanometer ID (3t, 75
Sensitivity, in. H20

Calibration

MeterYd pCJgj,()
Meter H@O.75cfm - 1 ')L4
Pitot tube Cp

______________

Nozzle diameter, in. -

Equipment Checks Pre Post

Meter: cfm in. Hg 6.tOI @.LQ_ 6_oct @Q
Pitot (+): in. 1O in. H20 f. #412- PcJ-
Pitot (-): in H20 @ in H20

_________
_________

Pitot visual: aligned / damaged aligned / damaged

Nozzle visual: intact! damaged intact / damaged

Other:

ALT011 TC Check (see bottom of page)

Std. TO ID 3Pe
Std. TO temp., °F

____________

Continuity Check LI
Impingers Initial, g Final, g Difference

jUL.t, O1It'.-d i-i Cl (
__________

Ij.n L- t,i !V -j &( 7(4,' 76 . ?_
________-

__________________

J(,O
___________________

(ct,'Z.. 1c3
___________________

_______
_______

_________

_____________________ ________
________

__________

_____________________
________

________
___________

Tared Line Rinse
_______

_______
__________

Total impinger weight gain, g

Test! Sampling Parameters

Run duration, mi
_________

No. oftraverse pts. (

No. of ports
_________

Points per port
__________

Time per point, mi p
Probe/filter range, °F

_________

Imp. outlet max., °F

K Factor: AH = - x AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg
___________

Ambienttemp., F 7 7
Static (Pg), in. H20 ez.
02 conc., % dry vol.

002 conc., % dry vol.
_____________

Wet bulb temp., F

________________________________

or dwell time = _- x 'AP Filter ID -

Traverse Pt
number

Sample or
dwell time
(dat). mm.

Clock time

124 hr)

Meter Reading

(Vm). Ct

P

in. H,0

H

in. H20

Stack temp.

F

Probe temp. Filter temp. Imp, outlet Meter temp Vaccum

Hginlet outlet

6 iio O(,qo ti -&
___ __

__

7 L( '7
____

___

___ ___
____ ______

0ZC()
___

-
____

__

___ __
____

-

_-_ó______6
___

____

___ __
___

__

s,
___

__ __

;
___

;o
_____

__

___ ___
___ ____ ___

___

__LJ-
-- ___

_____________.__

IIALTOul
Comments:

021AS-386089-RT-47 226 of 380



MONTROSE SAMPLE TRAIN DATAAIR OUAII1Y crRVIcF',

Project Information

Client / Facility

Source / Location

Run no. If

f2,LyS ka7Lr,1_-
C-Y i-/ C'4{.4

Date �f,sji.
.

Operator/Assistant

Page '. of______
Method II

Project No. ZI1I.
Equipment Identification

Meter console ID 4i,j2
Stack IC ID

________

Probe/pitot ID -

Nozzle ID
Sbwl

Imp. outlet TC lI/ 3 -t.
FilterTC ID

________

Micromanometer ID t%& 7/S
Sensitivity,in.H2o IU (

Calibration

MeterYd 2b
MeterH@O.75cfm kf' -I
Pitot tube Cp

Nozzle diameter, in. ''

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in.H2o@in.H2o

Pitot (-): In. H20 @ in HO

Pitot visual:

Nozzle visual:

Other:

Pre Post

dtt ( @L.Q.. ci) I @L
cce. @fi IJt @__

________
________

aligned I damaged aligned / damaged

intact! damaged intact / damagedALT-Oil TC Check

Std. TC ID S-ee Tt.cCf
Std. TC temp., °F

___________

StackTCtemp.,°F -

Continuity check+or-
-

Impingers

tL.Z(1Vi1C_(
t(j) L_ _ 12a it(-f

v1,

.citi4. -e.(

____________________

Tared Line Rinse

Total impinger weight gain,

Initial, g Final, g Difference

fl( 11'?ST
_______

7/1-/,'--/ 7I'7 ________

sc "( c- i _________

______
________

________ ________
_________

g

Test/Sampling Parameters

Run duration, mi 2,
No. oftraversepts.

________

No. of ports
_________

Points per port
__________

Time per point, mm.
Probe/filter range, °F

Imp. outlet max., °F

K Factor: H = - x EP

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F '7
Static (P5), in. H20 g4. 7
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x Filter ID

Traverse
pt. number

Sample or
well time

t) mm.

Clock time

(24 hr)

Meter Reading

(Vm), cf

P

in. H20

tH

in. HO

Stack iemp.

F

Probe iemp Filter temp. Imp outiet Meter temp , F Vaccum

in. Hg¶ inlet outlet

___

1t4L Qb4()
___ ___ ____ liii

___ ___ ___ ____
___

__ __
___

_______

_____

___ ___

- - ___
___

eP3
___

.f
.____ ___

a
__ __

___
w375

__

__ I __
__

Ct( &a
___

___ ___ ____

-

___

5c q
___

__

2..
___

___ ___

Iii -r ____

___

___

___

____ _______

______

___

___

___
___ ___

___ ______ ________
______

___

Comments:
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E SAMPLE TRAIN DATA
Project Information

Client / Facility

Source/Location

Run no. 7

(i(tv /c4J-'o

LI L/(L1-L
Date Operator / Assistant .) '/44i.

Page
_______

oft
Method s7-

Project No. 2JA ?
Equipment Identification

Meter console ID ltt; -z, c
StackTC ID

________

Probe/pitot ID
__________

Nozzle ID

Imp. outletTC ID j

FilterTC ID
________

Micromanometer ID '1t/?7 '

Sensitivity, in.HrO O,Ll

Calibration

Meter Yd , ' i l t

MeterH©O,75cfm
__________

Pitot tube Cp C Tt(
Nozzle diameter, in.

Equipment Checks

Meter: cfm in. Hg

Pitot(+):in,o@in.K2o

Pitot (-): . HO n. H20

Pitot visual:

Nozzle visual:

Other:

Pre Post

±L ' c

J-. i1-72 /qj

________ ________

aligned I damaged aligned /

intact/damaged intact/damaged

©

damaged

ALT-Oil TC Ch Jt-.
Std. TC ID

Std. TC temp., °F
___________

StackTCtemp., F 7°f -

Continuity check + or -

Impingers Initial, g Final, g Difference

tL 011N l-!ci (
______ _______

,,, I... C), (t' I-f(_ I 7 / 7, '3 7 I 7 1_(
_________

, r _______ _______ _________

______ ________

___________________ _______ _______ _________

____________________ ________ ________ __________

Tared Line Rinse

Total impinger weight gain, g

Test! Sampling Parameters

Run duration, mm '

No. oftraversepts.
________

No. of ports (

Points per port

Time per point, mi

Probe/filter range, F -

Imp. outlet max., °F

K Factor: H = ..... x P

Ambient! Stack Gas Conditions

Baro. press., in. Hg 7Q
Ambient temp., °F 7
Static (Pu), in. H20 'Z.
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F
-

or dwell time = - x ')P Filter ID
_________

________ ______

Trauerse
Pt. number

Sample or
dwell ome
(/) mm.

Clock time

(24 hi)

Meter Reading

(Vm), ci

P

in. HuO

H

in. HO

Stack temp.

¶

Probe temp

'F

Filter temp. Imp. outlet Meter temp., 'F Vacuum

in. Hg¶ 'F inlet outlet

C 5ç (J75
.

-

___

$
___

c
___

-

____

___ ____ ______ ___ ___ ___ ___

9; k
____ ___

__ __ ___ _____

/C
__

__
__ __

__

7 1
___ __

___ ___ ____ ___ ___ - ___
___ ___ _____ ___

___ ___ ___
______ ___ ___ ___ ___ ___

6z 7
___

____ ___

___ __

T;o
____

[L4
______

.--'O1t5
__ __

.

___ __

___

/ £,t,is__
___

___ ___

___ ___ ____
___ ___ ___ ___ ___ ___ ___ ____

Comments:
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(sts MONTROSEI AIR QUALITY SERVICES

EPA METHOD 2- VELOCITY TRAVERSE DATA
Project Information

Client / Facility V5 [4 Ct r JD8c /l y j71) IA) 4 Page ( of
r

Source I Location
' (-T I 4. ie1: Method

_________________

Run no. -J Date j' / 'I --I Operator / Assistant ii - /f.,' Project No. (T / / S
ALT-Oil TC Check

Std.TCID
_______

Std.TCtemp., °F
_______

StackTCtemp., °F
________

Continuity check + or -

_________

Equipment ldenication

PitotiD 1 IC/.5
PitotCp 0. d
ManometerlD

_______

Sensitivity &.OC)

Ambient Conditions

Baro.press.,in.Hg Tc
Ambienttemp., ¶

"'

______ ___________________

Notes

/
- -c 3

-

RunNo. /
- - ________________________

Start Time 13 1 3 o I
End Time

__________________

1/ 51 13.23 1 Lj I
__________________

Pre-test pitot checks

Leakchk.:In.I4,OIIn.N2O

Visual: circle one

+
_______

_______

-

______

Visual: / damaged

+ 0. (.2 I.
! - ci i-i

Visual: a1JI / damaged

+
_______

3. <

! -
3. 7

Visual: I damaged

____________________

+
_______ _______

-

Visual: aligned / damaged

Post-test pitot checks

Leak thE.: C1H20 l In. H20

Visual: circle one

+ () © dj. )

- () © L7.
Visual: nd_I damaged

+ (J) 3. c7
- C? ©..______
Visual: ?f19,_damaged

+ C) q I
- () © .

Visual: / damaged

+
________ © ________

.i -

Visual: aligned I damaged

Traverse Point P
inches H20

Stack temp.

°F
P

inches H20
Stack temp.

°F
IP

inches H20
Stack temp. P

inches H20
. Stack temp.

Port Point

___
____

(, 119 c4
___________

___ 2 I nc I73 C'f
______

.&?7
______

i'Y
______ ______

____

3
_______

______

j.IO9 .wO f. I7' j1
______

______

___ _____

1?1 /tct ii
_______ _______

L
____

______

;/1 1L- 9 /11
______ ______

___
____ / _

,' ci Il2. I 191
_____

_____

___

.3 Lj/ cc. L!3 i'
_____

_____

____
L°? oC LIN

______

i1 L1(. !17
______

______

I !.2JCi j./ô o3 t''7
_____ _____

____ l.i¯ i.i'19 v1
______ ______

____ .l.i1 ao- IJbfLI \d M
______

______

____

oo I,3I- /9q I. -ç I Ic'
______ ______

( (" ZO' /,ot1 ¯i '
2rC!

______
______

____ ac3 I.i?5 ,)
_____

_____

___

3 L/ uC ,i1N. o't 1.3'°'l
___

____
_____

/1 aO\ Lcc"
_____

_____
_____

_____

_____

Static(Pg), in. H20 . I\ - 11 -0. / :2-
Wet bulb temp., °F

___________

___________
___________

_________

__________

__________

___________

__________
__________

___________
___________

Comments:
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MONTROSE
OtJA!ITV ci'svtcrc SAMPLE TRAIN DATA

Project Information

Client / Facility

Source / Location (:1-s
Run no.

o (Jc2r
7t -k

Date (LI._ f' Operator/Assistant /3/ / LI

Page

Method

Project No.

( of l

c_T,i'i -o ) 3

Equipment Identification

Meter console ID ftt 3'1
Stack TC ID (¼.) P
Probe/pitot ID -Tfrl- 0) 3
Nozzle ID l) f
Imp. outlet TC ID 305
Filter IC ID ,\_N.c3L1
MicromanometerSi
Sensitivity, in. H20 a1f -31

Calibration

Meter Yd 19
Meter HtO.75cfm
Pitot tube Cp f\) \
Nozzle diameter, in. A) A-

Equipment Checks Pre Post

Meter: cfm in. Hg Z 0. O @ _Z_
Pitot (+): H20 in. H20 N Pr @ 11,4 (ii ! @jjj_
Pitot (-): in. H20 in. H20 (V Pr @ )L4 @44
Pitot visual: alig / d ged alignptda1aged
Nozzle visual: mt dam ed inct\/ d11ed

Other:

ALT-Oil TC Check (see bottom of page)

Std. TC ID e_

Std.TCtemp., F -3
Continuity Check 0

Impingers Initial, g Final, g Difference

,j (b, - zq
_______

__________________

,2l4 ,9 _________

_____________________ ________ ________ __________

____________________ ________ ________ __________

Tared Line Rinse
________

________ __________

Total impinger weight gain, g

Test! Sampling Paramet .

Run duration, mm.
No. of traverse pts.

__________

No. of ports
__________

Points per port t,,
Time per point, mi ..5
Probe/filter range, F '39 19O
Imp. outlet max., °F I''
K Factor H = (hA. x P

Ambient / Stack Gas Conditions

Baro. press., in. Hg

Ambient temp., °F '' ¶zi
Static (Pg), in. H20 - -l
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F -

____________________________________

or dwell time = _LLh- x 'IP Filter ID

Traverse
pt number

Sampie or
dwell time
lAt).min.

Clock time

(24 hr)

Meter Reading

/m), of

P

in. H20

iH

in. HO

Stack temp

F

robe temp Filter temp. Imp. outlet Meter temp., F t2j,tr

Dtf 4-.e,w,
Vaccum

in. HgF inlet outlet

___

r) /O.. '3o f o &]1\- 35 99 (? '! $-' /71 .O

___

8-31S oO 3c t/lT 7? '/ 'j )''? 2o
___

IC)
____

'33t
___ ___

3'' '11 (o7 T / 173
___

I5_ 435L/CJ
___

___ ___

36_i 11 ? '3 i75. '
___

____ ___ ___

O5O
___

:33- 97'I ' ? / 1.y
___ ___ ____

_______ ___ ___

31 I75- c c's 171___ ___ ____
_______ ___ ___ ___

C, V7 g5 17
___

___

___ ____ _______

I?. -3
___ ___

C
___ ___

35
___

97() 7 '1 ' 12
___

___ _____ ___ ___

'i '1 ;. 7 "7 173
___

c
___ ____ _______ ___ ___ ___

3'/1 ?? / " 72) ;;C)
___

___

S0
____

_______ ___ ___ ___

b_c) (95- ló 5 17L1___ ____ ______ ___ ___
___

-3 ;LI 7O °.i'S /7/___ ___

to
____

it56
_______

5f I/o
___

'I
___ ___ ___ ___

___

_____ _____ _______

I.7 (si. 110
___ ___ ___

___ ___ ___ ___ _____ ___

_____ _____ _____ _____ _____ _____
_____ _____ ________ _____

___ ___ ____ _______ ___

/0
4-; IC."-!) - - l'-

___ ___

___
_____ ___

___ ___ ___ ___
___ ___ _____ ___

_____

Cc L___ ___

it flwd*cvi
___ ___

___ ___ ___ ____
___

1
___ ___ ____

ALT -Oil

Comments: c lewi. I? - /
ThLivv Cctl -e. (). (Y'I

eet-R12
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(Y' MONTROSE
AtR QUA tY Rv:ps

SAMPLE TRAIN DATA
Project Information

on

sHarbor Pe(_of__

Equipment Identification

Meter console ID
________

Stack TC ID
_________

Probe/pitot ID Ti'1(- 3
Nozzle ID

Imp. outlet TO ID 39
Filter TO lD,,-'. / '-tc3/ '

Micromanortrtc5O
Sensitivity, in. H20

Calibration

MeterYd
__________

Meter H@O.75cfm
Pitot tube Op ,4) t\
Nozzle diameter, in. ji) jJ

Equipment Checks Pre Post

Meter: cfm in. Hg O @ ______

Pitot (+) in H20 @ in. H20
_______

@ jVi1_ #4
Pitot (-): in H20 © in H20 /k'/ @ i?/?_ ,27i1
Pitot visual: aIignI9,ttsged aligned

Nozzle visual: intapr1maged mt

Other:

@ 7
@
@
damaged

magedALT-Oil TC Check (see bottom of page)

Std. TC ID -3
Std. TCtemp., °F £.c 5
ContinuityCheck

Impingers Initial, g Final, g Difference

?c,4 i1e 7t.j4) -:7/ _________

____________________

1 &... C ?22_
__________

~I1 A Z2
__________

____________________
________ ________ __________

____________________
________ ________ __________

Tared Line Rinse
________ ________

__________

Total impinger weight gain, g

Test! Sampling Parameters

Run duration, mm.
__________

No. of traverse pts.

No. of ports
__________

Points per port
__________

Time per point, mm. 5
Probe/filter range, °F 1z350 1$

Imp. outlet max., °F

K Factor: AH = iVñ x AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg a e

Ambient temp., °F
____________

Static (Pa), in. H20 .- 0, i.
02 conc., % dry vol.

002 conc., % dry vol.

Wet bulb temp., °F _-

_____________________________________

or dwell time = I.i) J x 'AP Filter ID
______

Traverse pt

number

Sample or
dwell time
(st), mm

Clock time

(24 hr)

Meter Reading

(Vm), of

P

in. HO

H

in HO

Stack temp.

)"

Probe temp.

7r

Filter temp. Imp. outlet Meter temp., F

I /cc$mLp
Vaccum

in HgF inlet outlet

(7 t3 '327o f ti'6' ii- 4i /g -

___

5- I oW 3'I'( I2 -I
___

2 V( c
____

_____

ciss / cii
___

3s L/ 3
____

73 M /7/ a
___ ___ ____

35 /
___

'3/1 '/1 c/.j vT /'/ O
____

___

___

___

_____

_____ 15/5 I
/

O/S'
2i(

___

___ '-"r 7C
i1~

c ?*l
Di

mo
_____

/7C) O
___ ___

30
____

_______

8 ?5 I
___

SG 5c 7 5 - - /7 i ,'
____ _____

7O.53
____

____

3'fq Ljz 5 kf ,73 ?6
___ ___

____ ___ ___ ___

7/1s
___

/? c
___ ___ ____ _______ ___

___

/
___

L/3
___

.7 7~ c
____ ___ _____ ________ ___

/
___

397 t1t7.
____

q:; c..
___ ___

5-c
____ _______ ___

-
i /

___

3ijc 77L/ qq Cf1 (7-? Ra
___

,O
_____

(331 V
___

____

j'535 13ecs -
- /- f't'r .

____

____ ____ _____

-

____
____ _____

___ ___ _____ ___ ___ ___ -- ___
___ ___ ___ _____ ___

IAIT0uhI I I I I
Comments: /? - /

-L o. 3 ' C
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MONTROSE
.',tR OUALIIV RVtCt't

SAMPLE TRAIN DATA
Project Information

Client I Facility Grays Harbor Energy

Source / Location CT-

Run no. Date Operator/Assistant /o

Page
________

of
_______

Method CTM-O1 3

Project No. O21AS-386089:"
Equipment Identification

Meter console ID /21 J3 59
Stack TC ID IV1I
Probe/pitot ID T,fl -O
Nozzle ID

__________

Imp. outlet TC ID
,__________

Filter IC ID I'1031'C
Micromanometer ID f}1J3 i/
Sensitivity, in. H20 C

Calibration

Meter Yd O . '1 $11
Meter H@O.75cfm
Pitot tube Cp (1) )

Nozzle diameter, in.

Equipment Checks Pre Post

Meter: cfm @ in. Hg 0.0 0
Pitot (+): in, H20 in. H20 V @ .4LL F1/4 @
Pitot (-): in lt2O © in. H20 1,/ !- © ,t'14 © _J2Ij.
Pitot visual: align dRaged aligrtI,damaged

Nozzle visual: inta>l"iaged inta$t.l'imtaged
Other:

ALT-Oil IC Check (see bottom of page)

Std. IC ID O ¶ 7i
Std. IC temp., °F

____________

Continuity Check EJ ,4;\
Impingers Initial, g Final, g Difference

y,9oj &?]
-

5'26' ________

, L) -,J6 L

s:/,;'.. c--- i9
_________________

_______ _______ ________

______________________
________

_________ __________

____________________ ________
________ __________

Tared Line Rinse
________

________ __________

Total impinger weight gain, g

Test / Sampling Parameters

Run duration, mm. 0
No. of traverse pts. 0
No. of ports

__________

Points per port
__________

Time per point, mm.
Probe/filter range, °F -5ir
Imp. outlet max., °F

K Factor: AH = /) (4 x P

Ambient! Stack Gas Conditions
'

Baro. press., in. Hg 'SO
Ambient temp., °F

__________

Static (P5), in. H20 - c) I
02 conc., % dry vol. -.

CO2 conc., % dry vol.
____________

Wet bulb temp., ¶

___________________________________

or dwell time = x 'ILXP Filter ID
________________

Treverse p1
number

Sample or
dwell time
(At). mm.

Clock time

(24 hr)

Meter Reading

(Vm(. cf in. 1120

'

tl

in. H,O

Stack temp.

¶

Probe temp. Filter temp. Imp. outlet Meter temp., F

,, ;)

Vaccum

in. Hg'F 'F inlet outlet

3 Ig 'S3o Jj5' IL/A 35t coo g C/1( (70 .o
___

T3fc' 1 (71f 2°
___ ___ _____ _______ ___

___ ___

3S=O 'j'l
___

c
___

co 17?
___ ___ ____ _______ ___

___ ___

s- j qç rçc
,

___
___ _____ _______

c j g (
-- ___

___ ___

3So ' 5 / 0 . j C I TO 2.0
_______ _______ _________ _______ -- ____ ____

3'jc '1 i 1o3 '7 1)ct C
30 1 1 _3,.i ,7 103 /7? C

___ ____ _______

137
___

___

3cô /03 17 /75 .c
___ ___ ____

w.
___

___

'39 t) (,,
'

jc 'j ci t 70 ' .0
____

____ _____ - - ____ ____

3.57 /'j.3 IO5 ___ _____ ___

___ ___ _____
_______

1'3.77
- - ___ ___

39 1 3 , 7 ,i c
____

____ _____

-

____ ____

/
35) L( /L ,,7

___
___

ctJ
____

j5o' 'Io'7'i°
_1_

___

\/ W
___

___ -Y-

I3cj - Li ,' L)/l___
_____ ___

I 5' t1.: P)
___ ___

___I
____I

___ ____ ___
___ ____ ____ _____

:i
___ ___ _____ _____ ___ ___ ___ ___ ___

___ ___
___

____

__I

IALT0IhI10/A
Comments: Cot AInc2c 1"r 1 - 1

IJ, /i r 4-i . O. 3 C. F
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MONTROSE
AIR

2 -VELOCITY TRAVERSE DATA
Project Information

Client/Facility ri y cy L i Page
______

of /
Source / Location -T-- Method

_________________

Run no. - Date - (S'l'i Operator/Assistant (- l( /2Fc Project No. C R( O5
ALT-Oil TC Check

Std. TC ID

Std. TC temp., F 7
Stack TC temp., F 7
Continuity check + or -

-

Equipment Identification

Pitot ID i'IO /

Pitot Cp 0, 1
Manometer ID

_______

Sensitivity 0. c. C I

Ambient Conditions Notes

Bare. press., in. Hg ?.
Ambient temp., F '7

__________________ -

RunNo. I
.

________________________

Start Time J ) C j . c' 3
________________

3
________________

EndTime /'2,io '3j3
_________________

Pre-testpitotchecks

Visual: circle one Visual; 195i / damaged

~ © 3 '

C © 3
Visual: / damaged

_______________

+
_____

©
_____

- C
Visual; acji damaged

_______________

_____ _____

!-
____ ____

Visual: aligned I damaged

Post-testpitotchecks

Leakchk;in.HOlin.HO

Visual; circle one

C
_____

C
____

Visual. alli I damaged

,ecJ
1+ ' j)

____

Visual; / damaged

+ (
_____

T

Visual: I damaged

_____ _____

Visual; aligned / damaged

Traverse Point AP
inches II2O

Stack temp. AP
inches 1-120

Stack temp. AP
inches H20

Stack temp. AP
inches H20

Stack temp.

Port Point

t37 027
____ _____

t.3j ;c>- ),O -f
______

t..O7°
_______ _______ _______

___
____

1.3j ..)c ci L3
______ ______

___

____

____

I.37 J. -I? ci
_____ _____

.

_____

f f,o'-t' c3' ,3IO .O'i c''j
_______

_______

___ I. i7' ç L ii Li LOIS
_______

_______

_____

3 I.7'( o' j,3' 3c L- .)'I
______

______

___

I.3i3 O/ .C)J L'/
______

______

___

3
____

I I.( Loç I. °''I 'ccg
______ ______

___ ____

tc'3 -c Loi jc
______ _______

_______ _______

Lcc JL/O, 3IO
_____

H
_____

)Jc
_____

_____

___

___

_____

-i
_____

Hj3( 1n1 L -t
______ ______

Li3' 13/t C9
______

_____

___ _____

j!3_: t,?7'-4 )o
______

D&I
______ ______

___ ____

_____ ______ ______ I.i G
______ 1Li?'1

______

1&
______

______

___

H?5 [.So, c71
______ ______

____ _____ _____
_____

_____

Static (Pg) in. H20 ) -.

Wet bulb temp., F
___________

________

__________ __________
__________ __________

___________

Comments:

MAO.S-M2FieldDataSheet-RO1
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MONTROS SAMPLE TRAIN DATA
Project Information

Client / Facility Grays Harbor Energy

Source / Location ci-2.
Run no. Date j1 ..-) Y Operator/Assistant

Page
_______

Method CTM-013

Project No. O21AS-386089

of
_______

Equipment Identification

Meter console ID (17E3L1
StackTC ID /\/ 1
Probe/pitot ID Cl VI) -013
Nozzle ID (I) A
Imp. outlet TC ID 3o
FilterTC ID 19O3/O''
Micromanometer ID fY)$ 3'f
Sensitivity, in. H2O i

Calibration

MeterYd C. '1i 11
MeterAH@O.75cfm 5$
Pitot tube Cp t4,.
Nozzle diameter, in. i' i

Equipment Checks Pre

Meter: cfm in. Hg C @±L C"
Pitot(+): in H20@in H20 iL- @ii4 )A-
Pitot (-): in. H20 in. H20

________

@ Ifr //fl.
Pitot visual: all ed I daoaged aligned)

Nozzle visual: inta maged in.I-ánaged

Other:

Post

@
@
@ Ji_
damaged

\
ALT-Oil TC Check (see bottom of page)

Std. TC ID et '-3
Std. TC temp., °F -

Continuity Check Li
Impingers Initial, g Final, g

jcti ¯- ?2z 11
___________________

_______b '

/c 6-.e( 3S;
________

_____________________ ________
________

_____________________ ________
________

_____________________
________

________

Tared Line Rinse
________

________

Total impinger weight gain, g

Difference

_________

_________

__________

___________

__________

__________

Test! Sampling Paramters

Run duration, mm.
_________

No. of traverse pts.
__________

No. of ports
_________

Points per port (2

Time per point, mm.
Probe/filter range, °F 3 5/5c
Imp. outlet max., °F ,%

K Factor: AH = k) \ x AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg R'II '0
Ambient temp., °F 7 5
Static (F5), in. H20 --

02 conc., % dry vol

CO2 conc., % dry vol.

Wet bulb temp., F -

_____________________________________

or dwell time = _-) x AP Filter ID
__________

_______________ -

Traverse Pt
number

sample or
dwell time

mm.

clock time

124 hrl

Meter Reading

lVml, Cf

LtP

in. H.,O

H

in. HO

stack temp

F

Probe temp.

F

Filter temp Imp. outlet Meter temp., F

.

Vaccum

in HgF F inlet outlet

C) jf 1S'IT (J (L áA 351 /C/f 3 7&( 2i/61
____

35/ V (c/ 7 7,
____

___

___
___

fc)
____ _______

___ ___
___

I C t/7 7?? 7 f7'' ,O
___

____
_______

___ ___

I
___

?t 1'? La
___

___ ____
_______ ___

___

I 3S/?' 7? ? c
___

___ ___
______ __ ___

5o5ooy o 7? /7. C
__ __

3o
___ _____

__

1,
__ __

350 /'17 G "1 ?Li VS___
____ ______

___
___

'3St / 79 17( ;.O
___

___ ____
______

7 39
___ ___

___

3ç 3OC)
____

7 (/ (
____

___

____

___

5C

_____

____
_______ ___

____

___

____

___

3ttq
"? -ii'?

3 , 7'
7T

127
/70

o
___

___
____

_______ ___
___ ___

Q 6 3 7 (? .~c
___ ___

cs
____

_______
___ ___

i'
___

V ___ ___
____ _____

___

___

________ ___
___

____

-

¯- lc1
____

_____
___

-'
____

____

____

____

___

____ ____
____ ____

____
_____

____ ____
_____

ALT-Oil
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MOTI SAMPLE TRAIN DATA
Project Information

Client I Facility Grays Harbor Energy

Source I Location CT-2
Run no. -5 Q Date ¶- - Operator / Assistant C J.,Jtj

Page t.
Method CTM-013

Project No. 021 AS-386089

of
________

Equipment Identification

Meter console ID
________

Stack TC ID A) (-\
Probe/pitot ID C. 'i- 3
Nozzle ID j\) f-
Imp. outlet TC ID

Filter TC ID

Micromanometer ID
_________

Sensitivity, in. H20 Q

Calibration

MeterYd tY.4'I9
Meter AH@0.75cfm '.

Pitot tube Cp
_____________

Nozzle diameter, in. 1) )

Equipment Checks Pre

Meter: cfm in. Hg Ci C
Pitot (+): in. H20 ff in HO j1 @ )iil
Pitot (-): in H20 Olin H20 () Vvr
Pitot visual: aIigftd I de1aged alig

Nozzle visual: intpcef3aged nta

Other:

Post

@i_

@
d am ged

I dama edALT-Oil IC Check (see bottom of page)

Std. IC ID 9 - 3
Std. TCtemp., °F
Continuity Check U

Impingers Initial, g Final, g

oo ,f 7c'c ', 3
(

________
9? c'

~ic G-z(
______

_____________________
________ ________

__________________ _______ _______

____________________
________ ________

Tared Line Rinse
________ ________

Total impinger weight gain, g

Difference

_________

__________

________

__________

_________

_________-

___________

Test! Sampling Parameters

Run duration, mi p
No. of traverse pts. ()
No. of ports

_________

Points per port ()
Time per point, mi

__________

Probe/filter range, °F T'/ ccc
Imp. outlet max., °F

K Factor: AH = /11 Y- x AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., F 7
Static(Pg), in. H20

___________

02 conc., % dry vol.
____________

CO2 conc., % dry vol.

Wet bulb temp., F .-

___________________________________

or dwell time = x AP Filter D
_______ ______________ _________________

Traverse
number

Sample or
dwell time

. mie.

clock time

(24 hr)

Meter Reading

(Vm). Cf

P

in. H20

H

in HO

Stack temp

F

Probe temp

F

Filter temp. Imp outlet Meter temp., ¶
-

Ccirl
Veccum

in. HgF

__________

inlet

_________

outlet

___

C f)S 14'°O r\J\ C.9%' i\i1A &G 'g 7S /7C)

___ T39
___

'j7 6 'o 75 1 C
___

___

___

/0
_____

_______

7955
- ___

,
___

35o 111? ,,
___

___

Ic
_____

g'-r,.63 Iii 33-l /'i'5 Ji 7
____

o'j
___

___ ___

____

___

/
___

3co tj/O 7 /7Lf
___

Zc
____ _______

-

I
___

Lftl? / & 75 7___

___

___

___

____
______ --

__so
3çc. qc/r, ç1 7 /7'-!

___

___

_____ _______ - - ___

,

-

c3 7 J7C(
___

.o
___ ____ ______ --

25o
___

'1 7' 170 2'
___

___

___

___

____

____

_______

_______

I

___

(?s- 7? .G
___ ___

_____ ________ -

___

___

I°
j S() J9 (,7

___

71 i) C

___ ___ ____ I/ 3o ' g"-i I7
___

°
______

'ic .o V .

____
___ ___ ____ ___

_____ ___-

if be___ ___ ____ _______
___ ___ ___

____
___

ALT-Oil

Comments:
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SAMPLE TRAIN DATA
Project Information

Client / Facility Grays Harbor Energy

Source / Location CT-

Run no. J.f

Page 1 of 1
Method CTM-013

O21AS-386089

Equipment Identification

Meter console ID
________

Stack TC ID f'il A -

Probe/pitot ID (,TP1-i LI
Nozzle ID fit) /
Imp. outletTC ID

FiIterTClD f'-fO3fO(
Micromanometer ID -Y-!
Sensitivity, in. H20 (Jc)i

Calibration

Meter Yd

Meter H@O.75cfm 7-f5
Pitot tube Cp fJ '

Nozzle diameter, in.

Equipment Checks Pre Post

Meter: cfm in. Hg C @ C
Pitot (+): in. H20 @ in H20 41/7 ©
Pitot (-): in. HO © in H20

________

V/Is / V /bd
Pitot visual: aIigt I damaged aligned d d

Nozzle visual: inta maged in I maged

Other:

ALT-Oil TC Check (see bottom of page)

Std.TCID
_________

Std. TC temp., "F Sj- 7
Continuity Check ")-

Impingers Initial, g Final, g Difference

, 4 3',/{.,b ,c2,1- /,?C
_______

i (.'.2i 7-
___________

(, o-.1 i&-' lIj, 1
_________

___________________
_______ ________ _______

____________________ ________
________ __________

__________________ _______

_____________________
________ ________

___________

Tared Line Rinse
________ ________ ___________

Total impinger weight gain, g

Test! Sampling Parameters

Run duration, mm. C
No. of traverse pts. &
No. of ports

__________

Points per port C
Time per point, mm. '

Probe/filter range, °F

Imp. outlet max., "F

K Factor: AH = '1) x Lt.P

Ambient! Stack Gas Conditions

Baro. press., in. Hg
__________

Ambient temp., °F
___________

Static (Pa), in. H20 (') '5
02 conc., % dry vol.

___________

CO2 conc., % dry vol.
_____________

Wet bulb temp., "F -

_______________________________________

or dwell time = i-tI_---__ x P Filter ID
__________________________________

Traverse pt

number

Sample or
dwell time
() mm.

Clock time

(24 hr)

Meter Reading

(Vm), of

P

in. H20

H

in. H20

Stack temp.

'F

Probe temp.

'F

Filter temp. Imp. outlet Meter temp., 'F ,i,jQj
I '4

Vaccum
I

in. i-ia'F 'F inlet outlet

9 )Lg jI,Cl3 I1J1 (J<of fJA- 3Q Y 'S'c) I?? 1C'
___

___ ___ ____ T7f/5 ___ ___

3(
___

/1'
___

3 15 c IG? 2ci
___ to

,c
____

1773 -?t7,'
_______

___
___

__3it
,

7
I1frJ

'
CLI

___

c7
ct

'
7I
l! .°

___

j .

, 3
___ ___

7 Lj 4 (7 / 57 7 c
____

____ ______ ____ - - ____

5) Lt?c c,$ c's" 17i a
___ ___

30
____

______ ___ ___

'/1 I /"O___

3
____

______ ___ ___

___3,c)
35'3 p9Cj ,C '9 9'c /'f/

___

___ _____
_______ ___ ___ ___

1o ' -3 rr1
___

___

___

___

_____

____

________

_______

____

___

___

___

____

1 357j
___

i7ç aV., r3 /, o

7 ,5r, , . ,

I '- c)
____ ____

555
______

____

I
____ ____

3$O t // 2.0
___

(4
_____

i5'
_______

j.'
___ ___

___

___

I51 '
_ f'' -.-h j4 b

_____

___
___

, c} P
___

____ ____

____

___

____ ______

____ ____
____ ____

ALT-Oil

ments:
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SAMPLE RECOVERY DATA
Project Information

Client/Facility ( r Page I of_____
Source / Location -4 1e -( Method

_________________

Pollutant(s) ,frV./L-, Date //L1/2j & Operator/Assistant Project No., 92fr93 -'?
Ambient Conditions (Mobile Lab) Balance Audit

Relative humidity, % ? Standard set ID:
_____________

Field balance ID: 5..- B4t- -,
Temperature, °F

_________________

Standard mass, g 2c'' .Sc)

Mobile lab no. Field balance mass, g c 4 '5Y'r 99 (

Field balance must be within O.5g of standard weight mass

Sampling Equipment Materials

Nozzle type
________

quartz
________

glass
________

steel ________titanium
________

inconel

Nozzle 1 diameters D1 D2 D3 average

Nozzle 2 diameters D1 D2 D3 average

Nozzle 3 diameters D1 D2 D3 average

Probe type
________

heated / non-heated
________

air-cooled
________

water-cooled
______________

Probe liner
________

quartz
________

glass
________

steel
________

Teflon®
_____________

Front-half filter
________

yes
________

no

Size, mm
______

47 '90
______

110
______

125
_____________

Filter media £ f."-
________

glass fiber ',- quartz fiber
________

Teflon®
_______________

Support
________

steel
________

glass frit
________

Teflon® frit

Gasket
________

Viton®
________

silicone
__________________

other

Back-half filter
________

yes
________

no

Tared
________

yes
________

no

Filter media
________

quartz fiber glass fiber
________

Teflon®

Recovery Procedure

Purge required no -'yes gas type purge cyl. ID
_______________

flow rate, 1pm
________

Purge start/stop times Run 1 Run 2 Run 3
______________________

202 CPM filter temp., °F
________________________________________ __________________

_____________________

Container levels marked
________

yes Sample labels complete
________

yes

Blanks/spikes required reagent blanks
________

field blank spike other

Sample Observations

Run 1 Run 2 Run 3 Run
-

Front-half filter appearance
______________________ _____________________ ______________________

______________________

Condensate appearance
____________________

____________________
____________________

_____________________

Back-half filter appearance
_____________________ _____________________ ______________________

______________________

Condensate pH
_____________________

_____________________
______________________

______________________

Trap appearance
______________________

Reagent Use and Quality

Water
_______

Type I
_______

Type II (DI) .fItL Other Lot ID ' I _Z

Acetone
_______________

Grade Notes____________________________ Lot ID
____________________________

Hexane
_____________

Grade Notes________________________ Lot ID
________________________

i-1 2t'.) A-C S Grade Notes_______________________ Lot ID J/ p

_________________ _______________

Grade Notes____________________________ Lot ID
____________________________

_________________
_______________

Grade Notes____________________________ Lot ID
____________________________

Grade Notes Lot ID
____________________________

Glassware Preparation

Impinger Cleaning Procedure V Detergent and water - Acetone rinse
________

Hexane rinse

________

Acid soak and Dl rinse
________

Triple solvent rinses (for PAH, PCDD/DF)

________

Other___________________________________________________________________

If this information is not accurate for all runs, note all exceptions:
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MONTRO SAMPLE TRAIN DATA

*t"I

Project Information

Client I Facility Grays Harbor Energy

Source! Location Auxiliary Boiler
-

Run no. Date I f '
Operator! Assistant j4 / 1._si

Page
________

of
________

Method EPA 5/202

Project No. O21AS-386089

Equipment Identification

Meterconsole ID fti-'*
StackTC ID - 1
Probe/pitot ID -- 7
Nozzle ID

__________

Imp. outlet TC ID C.c
Filter IC ID 33
Micromanometer ID

_________

Sensitivity, in. H20 O,cI

Calibration

MeterYd .
(2. ii

MeterAH@0.75cfm i 1l'9
Pitot tube Cp ?, I
Nozzle diameter, in. ',4. ') 3't-L

Equipment Checks Pre
-

Meter: cfm in. Hg tLO @±TL
Pitot(+): in HO@n H20 0
Pitot (-): in H20 © in. H20 0 @
Pitot visual: gne Idamaged

Nozzle visual: intad / damaged

Other:

Post

_______

_______

________

aligned / damaged

intact! damagedALT-Oil TC Check (see bottom of page)

Std. TC ID .~.uc:: -3
Std. TC temp., °F ..S e -3
Continuity Check

Impingers Initial, g Final,

_____________________

T9'c,
________

i ,, 1,
Lc

________
________

____________________

________ ________

_____________________

________
________

_____________________
________

________

Tared Line Rinse
________

________

Total impinger weight gain, g

g Difference

__________

__________

__________

__________

__________

__________

Test/Sampling Paramters

Run duration, mm.
________

No. of traverse pts. I
No. of ports ZL
Points per port

__________

Time per point, mm.
__________

Probe/filter range, F )SC?
Imp. out.ernax., °F

__________

K FactiF'H = AP

Ambient! Stack Gas Conditions

Baro. press., in. Hg 7°
Ambient temp.. °F j ..-

Static (P9), in. H2O
02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., F

_____________________________________

or dwell time = x AP Filter ID 'tC.(
______________

_________
______

Traverse Pt
number

Sample or
dwell time
(at), mm.

Clock time

124 hr)

Meter Reading

(Vml, Cf

P

in H20

zH

in. H20

Stack temp

F

Probe temp Filter temp. Imp outlet Meter temp., F Cf t'4 Vaccum

in HgF F inlet outlet

0 iIt I27ac os 1.5) ( ' 7s 7
___

___

S 131OC ),17 I9 " 1 1 i 7
___

___

-3 to
_____

31. O(8 j. 3 W6 a5J 5I SI q"g 7 . c7
_____

t37 ( ctl'f) $'t o '/ 7iq £ fO
____

____ _____

j9*(3 L3'' ç- )'j' '79 t (. ' '-1 0
___

-
___

j-
_____

/'-I9O --I o.-' L3c 31 IY 5I 9 '(7 S13 1-0
3-

_____

i -I7
____

____ ____
____

____ ____
____

____
_____ ____

3 110 ___ ___
___ ___

_____
___

_____
_______

___
___ ___

0
___

-5 )c'
'-(: 5Tc

_____
________

____ ___
____

___

____

___

____

____

____

___

____

___

____

_____

______

(.'o
______

_________
____ ____

____

___ ___
___

___
____ ___

___
____

______ ___
___

___ ___

.

, () ') S

____

_____

/- I

_____

. .i
1I(it

t t \
____

____
____

-

______ ____

____
____ ______

,

____

____

s.. n
____ ____

_____ ___-

____
____

C_71 i
____ ____

____
____ ____

____
_____ ____

______
_____

_____
____ ______

____ ____
____

_____ ____

-

____ ___

-

___ 5 '
-

_____
____

____

________
___

__

j.._\¼J
___ -

__
__ ___

____
__ __

__
__

.tzzk5 5-I- rl-'-' ____

O.
____

I
___

___ ____

1'O?Z-k \ ___

i Q.:f
___ ___

___
____

___

I I I I
Comments: �twic -'91j c - -tcv-4 4 4 .-. . 44J. '-(f(

I i . (7; 32f- jV
-_______________________

m021AS-386089-RT-47 240 of 380



SAMPLE TRAIN DATA
Project Information

Client I Facility Grays Harbor Energy

Source / Location Auxilia Boiler

Run no.

Page ( of

Method EPA 5/202

No. O21AS-386089

________

Equipment Identification

Meter console ID 1-5
Stack TC ID 2
Probe/pitot ID 5'-?
Nozzle ID OI -Q ,.$
Imp. outlet TC ID p 5
Filter TO ID 3I
Micromanometer ID

_________

Sensitivity, in. H20 O

Calibration

MeterYd
_________

Meter AH@0.75cfm (,j(j&j
Pitot tube Cp O. 'Lj
Nozzle diameter, in. C)

Equipment Checks Pre Post

Meter: cfm in. Hg C) ii_
Pitot (+): H20 in. H20 C' @ C)
Pitot (): in H20 © in H20 C) © 3?
Pitot visual: / damaged /

Nozzle visual: damaged r-1 damaged

Other:

@/e,

©
damaged

ALT011 TC Check (see bottom of page)

Std. TC ID

Std. TC temp., °F
Continuity Check Li

Impingers Initial, g Final, g Difference

___________________
&C3 CLL

__________

____________________

(L/ (, f )
________

ltf..! 2S 2"-
_____-

(-,( -(J;f
_____________________

________ ________ ________

Tared Line Rinse
________ ________ _________

Total impinger weight gain, g

Test! Sampling Parameteré
Runduration,min.

______

No. of traverse pts. 1
No. of ports ,

Points per port
__________

Time per point, mi

Probe/filter range, °F

Imp. outlet max., °F

K Factor: AH = LkB xAP

Ambient/Stack Gas Conditions

Baro.pressn.H 17°
Ambienttemp., °F ( 3
Static (Pa), in. H20 '-C).

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., F

or dwell time = (V4 x P Filter ID s-zr- ______

Traverse Pt
number

Sample or
dwell time
(at) mm.

Clock time

124 hr)

Meter Reading

Vml of

LtP

in. H20

H

in H20

Stack temp.

F

Probe temp Filter temp.

______

Imp outlet

_____________

Meter temp.. F -f'

J-1 -Icr
Vaccum

in H2inlet outlet

0 33 (Lt7,3o
___

_

___

____

ISc') 0ifl i3 is1 ?'I Sv
___

GS
___

'11 'U'
_____

)o
___

0
___

-3 10
____

1S3,q çjp_ 5 5o l1 C jol 1(
--cf IS

____

tS,%'
___

L- 3 5'3 O Cf o3 1' fLi
"-5 c joj7 °3 S35b "

-

____

____

,/43,S
___

\'6
'

-

5-l <7 iO 1'
____

'1
___

___

3o 'AT, -3 CiJd ( ?57 T cc c Vj 1a. 'O
¯- 3S p0. I '3 (.'-( 7 C (/ JO / '11 7 1/
'3

___

______

____

77.3 C)1 1-5 -s1 /1
____

' !of '

___
___

____

ic c vi' 1 ;3 1o9 tY '1 '1.0
-s- 50

____

fo$ ,ç 3 C /09 '1' C fo
- S'5

____ 1t6"i.'13 O,7(,-( 3i
___

a5u
___

o 09 '7? ( 'jO
___

IC F1t
________ ____ ___

____ ___ ____ ____ ___ ____ _____
____

____
____ v4 fl4elcr' 31'1' I%4r I

fll -d-,r L
____ ____ ____ ____ ____ ____

______
____

____

____

_____
_________

,
-

(o7O
____ ___

____

____

___

____

___

____

____

____

___

____

___

______

_____

____

____ ____
_____ ________

___

ri -c

___

- I
___ ___ ___

___ ___ ___ _____
___

____ - ___
____ ___ ___

_____

____ ____ _____- 11 fri.
____

&c7_ i42-___
____ ____

____ ____
____ ____ ______ ____

__ __
___ __ __

____ ___

____ ____ _____ _________ ____-

.___________j____
____ ____ ____ ____

____ ______

___-

ALT-Oil

Comments:
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P SAMPLE TRAIN DATA

Lv

Project Information

Client I Facility Grays Harbor Energy

Source / Location Auxiliary Boiler

Run no. > Date - /, Y Operator / Assistant 1 -,Tt.-c)

Page ( of /
Method EPA 5/202

Project No. O21AS-386089

Equipment Identification

Meter console ID j11 -5
Stack TC ID 7
Probe/pitot ID S
Nozzle ID I- t-5
Imp. outlet TC ID 2oS
FiIterTClD

_______

Micromanometer ID
_________

Sensitivity, in. H2O Q,

Calibration

Meter Yd 1c7
Meter AH@0.75cfm

____________

Pitot tube Cp
_____________

Nozzle diameter, in. 0. a '

Equipment Checks Pre

Meter: cim in. Hg @ IL
Pitot (+): in H20 © in. H20

_______ @ i_?
Pitot (-): in. H20 © in. HO ©
Pitot visual: igis / damaged IignddtIdamaged

Nozzle visual: damaged mt

Other:

Post 1
© LLi
© ?

'1/ damagedALT-Oil TC Check (see bottom of page)

Std.TClD 5c
Std. TC temp., °F mc ', 14
Continuity Check [1

Impingers Initial, g Final,g

_______

. 2$ 5c
1O(ii.f-i,O 2 73

7E i'5
____________________ ________ ________

Tared Line Rinse
________ ________

Total impinger weight gain, g

Difference

_________

_________

__________

__________

Test I Sampling Parameters

Run duration, mi
_______

No. of traverse pts.
_________

No. of ports
__________

Points per port G
Time per point, mi 3
Probe/filter range, °F

Imp. outlet max., °F
__________

KFactor:AH= xAP

Ambient! Stack Gas Conditions

Baro. press., in. Hg

Ambient temp., °F
___________

Static (P9), in. 1-120
____________

02 conc., % dry vol.

CO2 conc., % dry vol.

Wet bulb temp., °F

or dwell time= x'AP Filter ID
___________________ ________

______

Traverse pt
number

Sample or
dwell time
(at). mm.

Clock time

(24 hr(

Meter Reading

(Vm(, Cf

2P

fl. H20

H

in H20

Stack temp Probe temp

F

Filter temp Imp outlet Meter temp F 'V1 Vacuum

in. HgP inlet outlet

C 11cT I2?O &3 IC ft4-S1 'i1 '3 1I 7.5 LLO
___

.-:: S SFA,kT !1O.O ) 1.9 -5Q :' '7( '( 73 O
-3 i133 O.(o L'f 3 59 '- 7 '7 7
-

___

15
_____

_____ I' i,,3&' Q5~ 5I tmh 7 /0
___

3( 3 'i't 1° 7. iC'___ ____ _______
___

LL( 3f isi 1'I 1o 7. LL()
___

/
___

30
____ ______

'oG 7
___

0. 'o 1.3 3,3 -I 5 . .S ci I ( 7 7 j.
ci'1;7 7.° L.3 355 '7 e( I 7 C ti C)

-

____

tiC
_____

(/1J, 5f
____

. 7S
-L ljç-

____ ______

I4 O3 /,33;3 5I 't &3
___

ci?
___

7c ,7
c s

_____

y L/ 3(! 'I) t1 Yi t7O ?
___

--c cc
_____ _______

) 1/$ 3' 'i1 fl £7 77
___

&C)
_____

5o'
_______

ao7o
___

___
___ ___

___ ___ ___ ___ ___ ___
_____ ___

F - /39 4-___ (J; l
____

&71 Mv4-r Cct )
____ ____ ____ ____ _____ ____

___ ____
_____

-'7 j33 er I
___ ____ ___ ___ _____ ____

___ ____
___

er 2
____ ___ ___ ____ ___ ___ _____ ____

____

____

____

____

______
_________

i .4 37
____

,
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____

____

____
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____

____

____
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____

____
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(v* MONTROSE
AC IV SFRVHIS SAMPLE TRAIN DATA

Project Information

Client! Facility Grays Harbor Energy

Source / Location Auxilia Boiler

Run no.

Page / of

Method EPA 5/202

No. O21AS-386089

I

Equipment Identification

Meter console ID /)1,13
Stack TC ID 7
Probe/pitot ID S- 7
Nozzle ID ..

Imp. outlet IC ID 3 5
Filter IC ID

Micromanometer ID i')l It'5
Sensitivity, in. H20

Calibration

Meter Yd

Meter H@0.75cfm , 1'1 "(

Pitot tube Cp O 't
Nozzle diameter, in.

Equipment Checks
-

Pre Post

Meter: cfm in. Hg ______@
______

Pitot (+): HO @ in HO @ ±LL
Pitot (-): in. H20 © fl 120 © £9

Pitot visual: I damaged ljgØi /

Nozzle visual: 1I damaged ct/ damaged

Other:

@ f?
@
©
damaged

ALTOli TC Check (see bottom of page)

Std. IC ID J1.
Std. TC temp., °F 2 (

Continuity Check

Impingers Initial, g Final, g Difference

__________________

'?

s 3& j
__________

1s ( t t ,'0 i
_________

'

\ 7ii'3
_______________________ _________ _________ ___________

Tared Line Rinse
________ ________ __________

Total impinger weight gain, g

Test! Sampling Parameters

Run duration, mm. , 0
No. of traverse pts. I
No. of ports .

Points per port
__________

Time per point, mm.
Probe/filter range, °F

__________

Imp. outlet max., °F ..
''

KFactor:LbH= I'1 xP

Ambient! Stack Gas Conditions

Baro. press., in. Hg Q 9 76
Ambienttemp., F

____________

Static (Pa), fl. H2O 0
02 conc., % dry vol.

CO2 conc.. % dry vol.

Wet bulb temp., °F

or dwelltime= xAP FilterlD
___________________

________
_____

Traverse Pt
number

Sample or
dwell time
(at), mm

Clock time

(24 hrl

Meter ReadIng

(Vm), Cf

P

in. H20

H

in. H20

Stack temp.

'F

Probe temp

'F

Filter temp. Imp. outlet Meter temp . 'F C... 'f' W't

1' I i-.r
Vaccum

in Hg'F 'F inlet outlet

(! 0 9C Oi Hc 'L io -c' (5 ' '3 iLO
1.IS o UI '3l 1(1?

___

5
____

___

___

'3
___

10
____

3L( C?1 1.15
___

Si I 'S 77
i

____

35¯ ° ' 3 3G4 ZS C? S"j 7 7S 7
___

L
..5

_____ ___

)I5 I3 i ..Yt 1 S 7-f 5
'-c- XT

____

.1lIL
___

ia .,

30
____

l4 '-tac Ot (
___

i
___

f 10 j '
___

j,-..
-. 3'5 o3c' j-i i / 7
-3

____

5O...3o O.c~S .3 53 5j ( Lt73 j
___

,&
___

-
____

333 Q7'3 O5' 3, 5O G3 'P-I 1 2 / 5
50

____

5()J 7 /
si-

____

' i.
___ ___

___

'

___

?Li 9 7t
___

'1S
o

____

(5-G J35
___

___ ___ ____ ___

___ ___ ___
___ ___ ___ ___

ç 1dci.- I3'ii Co' );1)____

3
____ ____

C
____

___
_____

-) -' u o
___

frV1-.
____ ___ ____ ___ ____ ____

_____
___

_____

&O3
_____ _____

_____ _____ _____ _____

___

_______

____

_____

___

___ ___
____

-7
___ ___ ___ ___ ___ ___ ___

___

___

E1
___

)----7
____

.,YV(
_______

t:1'1

___

j41:a,t

___

--

___

___

___

___

___

___

___

___

___

___

___

___

____

____

___

___ ___
___

___
___ ___ _____

T-Oll

IC0mments ç -
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MONTROSE SAMPLE RECOVERY DATAI AIR OUALITY SERVICES

Project Information

Client/Facility Page ( of_____
Source/Location 4Lj Method

_______________

Pollutant(s) M J(.f5/s4 Date Operator/Assistant (If .JJ -K Project No. (c1!A-c -

Ambient Conditions (Mobile Lab) Balance Audit

Relative humidity, %
_____________________

Standard set ID: Field balance ID: O34-t.-- f
Temperature, °F 72. Standard mass, g

__________

< ô C)

Mobile lab no. jf"2..- Field balance mass, g ( c7 '
.

__________________________________________________

Field balance must be within O.5g of standard weight mass

Sampling Equipment Materials

Nozzle type
________

quartz )C glass
________

steel
________

titanium
________

inconel
Nozzle 1 diameters &z12- D1 D2 D3

________ ________

average

Nozzle 2 diameters D D2 D3
________ ________

average

Nozzle 3 diameters 2ZL D1 D2
________

D3
________

________

average

Probe type >- heated
________

non-heated
________

air-cooled
________

water-cooled
______________

Probe liner
________

quartz .)< glass
________

steel
________

Teflon®
______________

Front-half filter 'k.- yes
________

no

Size, mm 47
______

90
______

110
______

125
____________

Filter media
________

glass fiber )( quartz fiber
________

Teflon®
________________

Support
________

steel
________

glass frit )cJ Teflon® frit

Gasket >c Viton®
________

silicone
___________________

other

Back-half filter
________

yes
________

no

Tared
________

yes
________

no

Filter media quartz fiber glass fiber ¯) Teflon®
________________

Recovery Procedure

Purge required no ¯yes gas type
_____________

purge cy. ID
_______________

flow rate, 1pm S
Purge start/stop times Ru )9C() -(9)O (4 -TO )7 I -J6O5
202 CPM filter temp., °F t4fr '- 2-. . 2...
Container levels marked

________

yes Sample labels complete
________

yes

Blanks/spikes required )IC reagent blanks >'Z field blank spike other
______________________

Sample Observations

Run 1 Run 2 Run 3 Run
-

Front-half filter appearance fJ _____________________
______________________ ______________________

Condensate appearance C
___________________

___________________ ___________________

Back-half filter appearance (J
____________________

____________________
_____________________

Condensate pH
____________________ ____________________

____________________
_____________________

Trap appearance

Reagent Use and Quality

Water
_______

Type I
_______

Type II (Dl) -I-Pt.. -C.- Other Lot ID
_________________________

Acetone H..PLC Grade Notes_________________________ Lot ID / -f (ST$
Hexane 1LC Grade Notes_________________________ Lot ID

_________________________

_________________

_______________

Grade Notes____________________________ Lot ID
____________________________

_________________
_______________

Grade Notes____________________________ Lot ID
____________________________

_________________
_______________

Grade Notes____________________________ Lot ID
____________________________

Grade Notes Lot ID

Glassware Preparation

Impinger Cleaning Procedure
________

Detergent and water
________

Acetone rinse
________

Hexane rinse

________

Acid soak and Dl rinse
________

Triple solvent rinses (for PAH, PCDD/DF)

________
Other___________________________________________________________________

If this information is not accurate for all runs, note all exceptions:
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EMISSION CALCULATIONS 
 

1. Volumetric Flow and Isokinetics 
 
 a. Standard sample gas volume, dscf 

𝑉 ௦௧ௗ = (𝑉)(𝑌)
(𝑇௦௧ௗ + 460) ቀ𝑃 +

∆𝐻
13.6

ቁ

(𝑇 + 460)(𝑃௦௧ௗ)
 

 b. Water vapor volume, scf 

𝑉௪ ௦௧ௗ =  (0.04715)(𝑉) ൬
𝑇௦௧ௗ + 460

528
൰ 

 c. Moisture content, non-dimensional 

𝐵௪௦ =
𝑉௪ ௦௧ௗ

(𝑉 ௦௧ௗ + 𝑉௪ ௦௧ௗ)
 

 d. Stack gas molecular weight, lb/lb mole (dry) 

𝑀𝑊ௗ௬ = [0.44(%𝐶𝑂ଶ)] + [0.32(%𝑂ଶ)] + [0.28(%𝑁ଶ)] 

e. Stack gas molecular weight, lb/lb mole (wet) 

𝑀𝑊௪௧ = ൣ𝑀𝑊ௗ௬(1 − 𝐵௪௦)൧ + [18(𝐵௪௦)] 

f. Absolute stack pressure, in Hg 

𝑃௦ = 𝑃 + ൬
𝑃௦

13.6
൰ 

 g. Stack velocity, ft/sec 

𝑣௦ = (85.49)൫𝐶൯൫√∆𝑃൯ඨ
𝑇௦

(𝑃௦)(𝑀𝑊௪௧)
 

h. Actual stack flow rate, acfm 

𝑄 = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

i. Standard stack gas flow rate, wscfm 

𝑄௪௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

j. Standard stack gas flow rate, dscfm 

𝑄ௗ௦ = (𝑣௦)(𝐴௦)(60 𝑚𝑖𝑛/ℎ𝑟)(1 − 𝐵௪௦) ൬
𝑇௦௧ௗ + 460

𝑇௦ + 460
൰ ൬

𝑃௦

𝑃௦௧ௗ
൰ 

k. Percent isokinetic 

𝐼 =
(𝑇௦)(𝑉 ௦௧ௗ)(𝑃௦௧ௗ)(100)

(𝑇௦௧ௗ + 460)(𝑣௦)(𝜃)(𝐴)(𝑃௦)(60)(1 − 𝐵௪௦)
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2. Gaseous Emissions 
 

a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm) 

𝐶௪ = (𝐶)(1 − 𝐵௪௦) 

b. Concentration, ppm @ 3% O2 dry 

𝐶ଷ = (𝐶) ቈ
(20.9 − 3.0)

(20.9 − % 𝑂ଶ)
 

c. Concentration, ppm @ 12% CO2 dry 

𝐶ଵଶ = (𝐶) ൬
12.0

% 𝐶𝑂ଶ
൰ 

d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm) 

𝐶 = 
𝐶௪

(1 − 𝐵௪௦)
൨ 

e. Mass emission rate, lb/hr 

𝑀 = (𝐶)(𝐶𝐹)(𝑄ௗ௦)(60 𝑚𝑖𝑛/ℎ𝑟) 

where, 

CF = conversion factor from ppm to lb/scf: 

𝐶𝐹ேை௫ = 1.194 × 10ି ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹ௌைଶ = 1.660 × 10ି ቌ

𝑙𝑏
𝑠𝑐𝑓ൗ

𝑝𝑝𝑚
ቍ 

𝐶𝐹 = 𝐶𝐹ேை ቀ
ெௐ

ெௐಿೀ
ቁ for other compounds (x) 

f. Emission rate, lb/MMBtu 

𝐸 = (𝐶)(𝐶𝐹)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ 

g. Mass emission rate, grams/bhp-hr 

𝑀 = (𝑀) ൬
453.59 𝑔/𝑙𝑏

𝐽
൰ 
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3. Particulate Emissions 
 
 a. Grain loading, gr/dscf 

𝐺 = (0.0154) ൬
𝐺

𝑉 ௦௧ௗ
൰ 

 b. Grain loading corrected to 12% CO2, gr/dscf @ 12% CO2 

𝐺ଵଶ = (𝐺) ൬
12.0

% 𝐶𝑂ଶ
൰ 

 c. Mass emission rate, lb/hr 

𝑀 = (𝐺)(𝑄ௗ௦) ൬
60 𝑚𝑖𝑛/ℎ𝑟

7,000 𝑔𝑟/𝑙𝑏
൰ 

d. Emission rate, lb/MMBtu 

𝐸 = (𝐺) ൬
1 𝑙𝑏

7,000 𝑔𝑟
൰ (𝐹ௗ) ൬

20.9

20.9 − % 𝑂ଶ
൰ 

4. Fuel Factor “F” 
 

a. Choice #1 – use the values for Fd provided in Method 19, Table 19-1 
Choice #2 – if you have fuel ultimate and proximate analysis, calculate Fd 
                   (need fuel weight %CHONS, HHV) 
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% O2: 

𝐹ௗ =
(10)[3.64(% 𝐻) + 1.53(% 𝐶) + 0.14(% 𝑁) + 0.57(% 𝑆) − 0.46(% 𝑂)]

𝐻𝐻𝑉, 𝐵𝑡𝑢/𝑙𝑏
 

b. Fuel factor at 60 F (use if all your volumes and flows are at 60 °F) 

𝐹ௗ  = 𝐹ௗ ൬
520°𝑅

528°𝑅
൰ 
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5. Miscellaneous Equations 
 

a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm  
 
Note:  Qf and HHV need to be in units of either lb/hr and Btu/lb, or scf/hr and Btu/scf.  
Do not mix units! 
 
(calculation based on stack %O2) 

𝑄ௗ௦ = ൫𝑄൯(𝐻𝐻𝑉)(10ି)(𝐹ௗ) ൬
20.9

20.9 − % 𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 or (calculation based on stack %CO2 – see EPA Method 19 for values of Fc) 

𝑄ௗ௦ = ൫𝑄൯(𝐻𝐻𝑉)(10ି)(𝐹) ൬
100

% 𝐶𝑂ଶ
൰ /(60 𝑚𝑖𝑛/ℎ𝑟) 

 b. Destruction efficiency of emission control device, % 

𝐸𝐹𝐹 = ቀ
ିೠ


ቁ (100%)   based on concentrations 

 or 

𝐸𝐹𝐹 = ቀ
ெିெೠ

ெ
ቁ (100%)   based on mass emission rates 

 c. Cylinder gas audit, % accuracy 

𝐴 = ൬
𝐶 − 𝐶

𝐶
൰ (100%) 
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Nomenclature: 
Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference 
An = nozzle area, in2 ( r2), where  = 3.1416 and r = radius (½ diameter) in inches 
As = stack area, ft2 ( r2), where  = 3.1416 and r = radius (½ diameter) in feet 
Bws = flue gas moisture content (multiply by 100 for % by volume) 
C = concentration of gaseous species, ppm volume dry 
Ca = concentration of audit gas, ppm (for CGA, equation 5c) 
Cm = concentration measured by CEMS, ppm (for CGA, equation 5c) 
Cp = calibration factor for pitot tube, dimensionless 
Cw = concentration of gaseous species, ppm volume wet 
C3 = corrected concentration of gaseous species, ppm @ 3% O2 dry 
C12 = corrected concentration of gaseous species, ppm @ 12% CO2 dry 
E = mass emission rate, lb/MMBtu 
EFF = destruction or removal efficiency of emission control device, % efficiency 
Fc = stoichiometric “F” factor of fuel based on CO2, dscf/MMBtu @ 100% CO2 

Fd = stoichiometric “F” factor of fuel based on O2, dscf/MMBtu @ 0% O2 

G = particulate matter grain loading, grains/dscf 
G12 = corrected particulate matter grain loading, grains/dscf @ 12% CO2 

Gm = mass of collected particulate matter, mg 
HHV = higher heating value, Btu/cubic foot 
I = % isokinetic sampling rate, %  
J = brake horsepower, bhp 
Mj = mass emission rate of measured species (s), g/hp-hr 
M = mass emission rate, lb/hr 
MWdry = molecular weight of stack gas, dry basis 
MWwet = molecular weight of stack gas, wet basis 
MWs = molecular weight of gaseous species (s), lb/lb mole: 

CO: 28.01 (can use 28)  NOx as NO2:  46.01 (can use 46) 
SOx as SO2: 64.06 (can use 64)  Hydrocarbons as C: 12.01 (can use 12) 
Hydrocarbons as CH4: 16.04 (can use 16)  Hydrocarbons as C3H8: 44.10 (can use 44) 
NH3: 17.03 (can use 17) 

N2 = nitrogen content of stack gas, % volume dry 
Pbar = barometric pressure, in. Hg 
Ps = stack absolute pressure, in. Hg 
Psg = stack static pressure, inches of water, gauge (iwg) 
Q = wet stack gas flow rate at actual conditions, acfm 
Qf = fuel flow rate, scfh or lb/hr (be careful of units) 
Qds = dry stack gas flow rate at standard conditions, dscfm 
Qws = wet stack gas flow rate at standard conditions, wscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb mole 
Tm = meter temperature, R 
Tstd = reference temperature, R 
Ts = stack gas temperature, R 
vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = dry meter volume uncorrected, acf 
Vm std = dry meter volume corrected to standard conditions, dscf 
Vw std = volume of water vapor at standard conditions, scf 
Y = meter calibration coefficient, dimensionless 
ΔH = average pressure differential across meter, inches water 
ΔP = average velocity head of stack gas, inches water 
Θ = sampling time, minutes 
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SOURCE TEST DATA SUMMARY

Client................................................................................................................................................................ GHEC
Unit / Location.................................................................................................................................................. CT-1
Stack area, square feet...................................................................................................................................... 254.469
Reference temperature, °F................................................................................................................................ 68

Test number............................................................... 1-Gases 2-Gases 3-Gases Average
Date........................................................................... 8/14/18 8/14/18 8/14/18 --
Start / Stop time......................................................... 1023-1156 1232-1332 1404-1504 --

FUEL DATA
Fuel "F" factor @ 68°F, dscf/MMBtu........................ 8,655 8,655 8,655 8,655
Fuel "F" factor @ Tref, dscf/MMBtu.......................... 8,655 8,655 8,655 8,655
Fuel higher heating value (HHV), Btu/scf................. 1,098.9 1,098.9 1,098.9 1,098.9
Fuel flow, scfh........................................................... 2,011,344 1,917,739 1,874,700 1,934,594

SAMPLE TRAIN DATA
Meter box number/ID................................................ MB34 MB34 MB34 --
Pitot coefficient ........................................................ 0.84 0.84 0.84 0.84
Meter calibration, Yd................................................. 0.9899 0.9899 0.9899 0.9899
Barometric pressure, in Hg........................................ 29.5 29.5 29.5 29.5
Meter box volume, acf............................................... 22.52 21.55 21.79 21.95
Impinger liquid, g...................................................... 55.8 54.6 52.1 54.2
Meter temperature, °F................................................ 85.0 91.8 99.4 92.0
Meter pressure, (Delta H) iwg................................... 0.51 0.48 0.48 0.49
Velocity head, (Delta P) iwg..................................... 1.180 1.158 1.225 1.188
Static pressure, iwg.................................................... -0.12 -0.12 -0.12 -0.12
Stack temperature, °F................................................ 201.2 201.2 198.8 200.4

ANALYZER DATA
O2, % volume dry....................................................... 11.99 12.19 12.34 12.17

CO2, % volume dry.................................................... 5.05 4.93 4.84 4.94
CO emissions, ppm volume dry................................. -0.15 -0.33 -0.12 -0.20
NOX emissions, ppm volume dry............................... 2.75 2.69 2.62 2.69

VOLUMETRIC FLOW RATE
1a Standard sample volume, dscf @ Tref....................... 21.321 20.152 20.098 20.524

Standard sample volume, dscf @ 70 F...................... 21.397 20.223 20.170 20.597
1b Water vapor volume, scf............................................ 2.6310 2.5744 2.4565 2.5540
1c Moisture fraction, nondimensional............................ 0.1098 0.1133 0.1089 0.1107
1d Stack gas molecular weight, dry................................ 29.288 29.276 29.268 29.277
1e Stack gas molecular weight, wet............................... 28.048 27.999 28.041 28.029
1f Absolute stack pressure, in Hg.................................. 29.491 29.491 29.491 29.491
1g Stack gas velocity, ft/sec........................................... 69.633 69.044 70.819 69.832
1h Stack flow rate, acfm................................................. 1,063,164 1,054,171 1,081,278 1,066,204
1i Stack flow rate, wscfm.............................................. 836,835 829,763 854,243 840,280
1j Stack flow rate - based on pitot, dscfm...................... 744,915 735,768 761,204 747,296

Stack flow rate - based on fuel, dscfm....................... 747,595 729,443 725,568 734,202

SO2 ION CHROMATOGRAPHY
Sample volume (total), ml......................................... 244 244 230 239
SO2 concentration, mg/L........................................... 0.89 0.96 0.99 0.95
SO2 mass per sample, µg........................................... 217 235 228 227

EMISSIONS
SO2 concentrations, ppm volume dry........................ 0.135 0.154 0.150 0.147

2e SO2 mass emissions, lb/hr.......................................... 1.005 1.124 1.088 1.072

SO2 mass emissions, kg/hr......................................... 0.456 0.510 0.493 0.486

VOC concentrations, ppm volume dry as C.............. < 0.5 < 0.5 < 0.5 < 0.5
2b VOC concentrations, ppm @ 15% O2 as C............... < 0.3 < 0.3 < 0.3 < 0.3
2e VOC mass emissions, lb/hr as C................................ < 0.7 < 0.7 < 0.7 < 0.7

VOC mass emissions, kg/hr as C............................... < 0.3 < 0.3 < 0.3 < 0.3

Note(s): VOC concentrations exclude methane and ethane
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SOURCE TEST DATA SUMMARY

Client................................................................................................................................................................ GHEC
Unit / Location.................................................................................................................................................. CT-2
Stack area, square feet...................................................................................................................................... 254.469
Reference temperature, °F................................................................................................................................ 68

Test number............................................................... 1-Gases 2-Gases 3-Gases Average
Date........................................................................... 8/15/18 8/15/18 8/15/18 --
Start / Stop time......................................................... 1121-1221 1252-1352 1421-1521 --

FUEL DATA
Fuel "F" factor @ 68°F, dscf/MMBtu........................ 8,655 8,655 8,655 8,655
Fuel "F" factor @ Tref, dscf/MMBtu.......................... 8,655 8,655 8,655 8,655
Fuel higher heating value (HHV), Btu/scf................. 1,098.9 1,098.9 1,098.9 1,098.9
Fuel flow, scfh........................................................... 1,986,302 1,968,884 1,952,379 1,969,188

SAMPLE TRAIN DATA
Meter box number/ID................................................ MB34 MB34 MB34 --
Pitot coefficient ........................................................ 0.84 0.84 0.84 0.84
Meter calibration, Yd................................................. 0.9899 0.9899 0.9899 0.9899
Barometric pressure, in Hg........................................ 29.5 29.5 29.5 29.5
Meter box volume, acf............................................... 21.35 21.27 21.46 21.36
Impinger liquid, g...................................................... 53.0 53.7 53.7 53.5
Meter temperature, °F................................................ 76.3 79.0 81.9 79.1
Meter pressure, (Delta H) iwg................................... 0.48 0.48 0.48 0.48
Velocity head, (Delta P) iwg..................................... 1.265 1.247 1.235 1.249
Static pressure, iwg.................................................... -0.50 -0.50 -0.50 -0.50
Stack temperature, °F................................................ 204.9 204.9 209.0 206.3

ANALYZER DATA
O2, % volume dry....................................................... 11.93 11.93 11.91 11.92

CO2, % volume dry.................................................... 5.17 5.48 5.05 5.23
CO emissions, ppm volume dry................................. -0.25 -0.21 -0.33 -0.26
NOX emissions, ppm volume dry............................... 3.07 3.15 3.18 3.13

VOLUMETRIC FLOW RATE
1a Standard sample volume, dscf @ Tref....................... 20.537 20.359 20.432 20.442

Standard sample volume, dscf @ 70 F...................... 20.610 20.431 20.504 20.515
1b Water vapor volume, scf............................................ 2.4990 2.5320 2.5320 2.5210
1c Moisture fraction, nondimensional............................ 0.1085 0.1106 0.1103 0.1098
1d Stack gas molecular weight, dry................................ 29.304 29.353 29.285 29.314
1e Stack gas molecular weight, wet............................... 28.078 28.097 28.041 28.072
1f Absolute stack pressure, in Hg.................................. 29.463 29.463 29.463 29.463
1g Stack gas velocity, ft/sec........................................... 72.291 71.742 71.682 71.905
1h Stack flow rate, acfm................................................. 1,103,756 1,095,373 1,094,447 1,097,859
1i Stack flow rate, wscfm.............................................. 863,068 856,513 850,592 856,724
1j Stack flow rate - based on pitot, dscfm...................... 769,442 761,773 756,806 762,674

Stack flow rate - based on fuel, dscfm....................... 733,215 727,190 719,490 726,632

SO2 ION CHROMATOGRAPHY
Sample volume (total), ml......................................... 244 234 240 239
SO2 concentration, mg/L........................................... 0.879 0.762 0.856 0.832
SO2 mass per sample, µg........................................... 215 178 206 200

EMISSIONS
SO2 concentrations, ppm volume dry........................ 0.139 0.116 0.134 0.129

2e SO2 mass emissions, lb/hr.......................................... 1.014 0.840 0.959 0.938

SO2 mass emissions, kg/hr......................................... 0.460 0.381 0.435 0.425

VOC concentrations, ppm volume dry as C.............. < 0.5 < 0.5 < 0.5 < 0.5
2b VOC concentrations, ppm @ 15% O2 as C............... < 0.3 < 0.3 < 0.3 < 0.3
2e VOC mass emissions, lb/hr as C................................ < 0.7 < 0.7 < 0.7 < 0.7

VOC mass emissions, kg/hr as C............................... < 0.3 < 0.3 < 0.3 < 0.3

Note(s): VOC concentrations exclude methane and ethane
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SOURCE TEST DATA SUMMARY

Client................................................................................................................................................................................................ GHEC
Unit / Location................................................................................................................................................................................. Aux Boiler
Stack area, square feet...................................................................................................................................................................... 2.521
Reference temperature, °F................................................................................................................................................................ 68

Test number................................................................ 1-Gases 2-Gases 3-Gases 4-Gases Average
Date............................................................................ 8/16/18 8/16/18 8/16/18 8/16/18 --
Start / Stop time.......................................................... 1111-1141 1233-1338 1403-1508 1546-1650 --

FUEL DATA
Fuel "F" factor @ 68°F, dscf/MMBtu........................ 8,655 8,655 8,655 8,655 8,655
Fuel "F" factor @ Tref, dscf/MMBtu.......................... 8,655 8,655 8,655 7,540 8,655
Fuel higher heating value (HHV), Btu/scf................. 1,099 1,099 1,099 1,099 1,099

SAMPLE TRAIN DATA
Meter box number/ID................................................. MB25 MB25 MB25 MB25 --
Pitot coefficient ......................................................... 0.84 0.84 0.84 0.84 0.84
Meter calibration, Yd................................................. 0.9920 0.9920 0.9920 0.9920 0.9920
Barometric pressure, in Hg......................................... 29.7 29.7 29.7 29.7 29.7
Meter box volume, acf................................................ 19.53 39.48 39.10 36.17 38.25
Impinger liquid, g....................................................... 0.0 156.2 166.6 154.7 159.2
Meter temperature, °F................................................. 83.8 100.5 94.0 87.8 94.1
Meter pressure, (Delta H) iwg.................................... 1.42 1.43 1.39 1.20 1.34
Velocity head, (Delta P) iwg...................................... 0.893 0.865 0.845 0.824 0.845
Static pressure, iwg.................................................... -0.10 -0.10 -0.10 -0.10 -0.10
Stack temperature, °F................................................. 364.2 360.8 362.3 362.7 361.9

ANALYZER DATA
O2, % volume dry........................................................ 2.85 2.74 2.58 2.56 2.62

CO2, % volume dry..................................................... 9.56 9.97 12.36 10.33 10.89
CO emissions, ppm volume dry................................. 0.78 0.77 1.07 1.34 1.06
NOX emissions, ppm volume dry............................... 25.74 24.39 24.07 24.05 24.17

VOLUMETRIC FLOW RATE
1a Standard sample volume, dscf @ Tref....................... 18.735 36.747 36.819 34.424 35.997

Standard sample volume, dscf @ 70 F....................... 18.802 36.878 36.950 34.547 36.125
1b Water vapor volume, scf............................................. 0.0000 7.3648 7.8552 7.2941 7.5047
1c Moisture fraction, nondimensional............................. 0.0000 0.1670 0.1758 0.1748 0.1725
1d Stack gas molecular weight, dry................................. 29.644 29.704 30.081 29.755 29.847
1e Stack gas molecular weight, wet................................ 29.644 27.750 27.957 27.700 27.802
1f Absolute stack pressure, in Hg................................... 29.693 29.693 29.693 29.693 29.693
1g Stack gas velocity, ft/sec............................................ 65.546 66.562 65.582 65.106 65.750
1h Stack flow rate, acfm.................................................. 9,915 10,069 9,921 9,849 9,946
1i Stack flow rate, wscfm............................................... 6,304 6,428 6,322 6,273 6,341
1j Stack flow rate - based on pitot, dscfm...................... 6,304 5,354 5,210 5,176 5,247

EMISSIONS
CO concentrations, ppm volume dry (MDL)............. < 1 < 1 < 1 1.344 1.180

2b CO concentrations, ppm @ 3% O2 dry...................... < 1 < 1 < 1 0.432 0.862
2e CO mass emissions, lb/hr........................................... < 0.03 < 0.03 < 0.02 0.030 0.027

CO mass emissions, kg/hr.......................................... < 0.01 < 0.01 < 0.01 0.014 0.012
2f CO mass emissions, lb/MMBtu.................................. < 0.0008 < 0.0008 < 0.0008 0.0010 0.0008

NOX concentrations, ppm volume dry........................ 25.74 24.39 24.07 24.05 24.17
2b NOX concentrations, ppm @ 3% O2 dry.................... 25.53 24.04 23.52 23.47 23.67
2e NOX mass emissions, lb/hr as NO2............................. 1.16 0.94 0.90 0.89 0.91

NOX mass emissions, kg/hr as NO2............................ 0.527 0.424 0.408 0.405 0.412
2f NOX mass emissions, lb/MMBtu as NO2................... 0.0308 0.0290 0.0284 0.0283 0.0286

VOC concentrations, ppm volume dry as C............... -- < 1 < 2 < 1 < 1
2e VOC mass emissions, lb/hr as C................................ -- < 0.01 < 0.02 < 0.01 < 0.01

VOC mass emissions, kg/hr as C............................... -- < 0.005 < 0.009 < 0.005 < 0.007
2f NH3 mass emissions, lb/MMBtu as C........................ -- < 0.0009 < 0.001 < 0.0009 < 0.001

Note(s): Run 1 is excluded from averages due to unsteady operating conditions
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Particulate Matter Spreadsheets 
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Client.................................................................................................................................................................................................................................... GHEC
Unit / Location...................................................................................................................................................................................................................... Aux Boiler
A (stack area), ft2....................................................................................................................................................................................................... 2.521
Tref (reference temperature), °F........................................................................................................................................................................................... 68
Fd (fuel "F" factor @ 68°F), dscf/MMBtu.............................................................................................................................................................................. 8,655
Fd (fuel "F" factor @ Tref), dscf/MMBtu................................................................................................................................................................................. 8,655
HHV (fuel higher heating value), Btu/scf.............................................................................................................................................................................. 1,099

Test number..................................................................................................... 1-PM 2-PM 3-PM 4-PM Average
Date................................................................................................................. 8/16/18 8/16/18 8/16/18 8/16/18 --
Start / Stop time............................................................................................... 1111-1141 1233-1338 1403-1508 1546-1650 --

Meter box number............................................................................................ MB25 MB25 MB25 MB25 --
Cp (pitot coefficient), dimensionless ................................................................ 0.8400 0.8400 0.8400 0.8400 0.8400
Y (meter calibration factor), dimensionless...................................................... 0.9920 0.9920 0.9920 0.9920 0.9920
Θ (sample time), min....................................................................................... 30.00 60.00 60.00 60.00 60.00
Nozzle diameter, in.......................................................................................... 0.222 0.222 0.222 0.222 0.222
Pbar (barometric pressure), in Hg..................................................................... 29.70 29.70 29.70 29.70 29.70
Vm (meter box volume), acf............................................................................. 19.525 39.475 39.100 36.165 38.247
Vlc (impinger liquid), g...................................................................................... 0.0 156.2 166.6 154.7 159.2
Tm (meter temperature), °F.............................................................................. 83.8 100.5 94.0 87.8 94.1
ΔH (meter pressure), in. H2O........................................................................... 1.423 1.433 1.393 1.196 1.341
ΔP (velocity head), in. H2O............................................................................. 0.8927 0.8653 0.8447 0.8245 0.8448
Pg (static pressure), in. Hg............................................................................... -0.10 -0.10 -0.10 -0.10 -0.10
Ts (stack temperature), °F............................................................................... 364.2 360.8 362.3 362.7 361.9
%O2 (oxygen stack gas), % volume dry.......................................................... 2.85 2.74 2.58 2.56 2.62
%CO2 (carbon dioxide stack gas), % volume dry............................................ 9.56 9.97 12.36 10.33 10.89

mnf (F½ particulate matter catch - combined), mg........................................... 0.00 0.85 0.83 0.38 0.69
mnb (B½ particulate matter catch - combined), mg.......................................... NA 3.57 2.02 2.10 2.56
mn (total particulate matter catch - combined), mg.......................................... NA 4.42 2.85 2.48 3.25

1a Vm(std) (standard sample volume), dscf............................................................ 18.735 36.747 36.819 34.424 35.997
1b Vw(std) (water vapor volume), scf...................................................................... 0.000 7.365 7.855 7.294 7.505

Bws (moisture fraction), non-dimensional......................................................... 0.0000 0.1670 0.1758 0.1748 0.1725
Bws (moisture fraction saturated), non-dimensional......................................... NA NA NA NA #DIV/0!

1c Bws (moisture fraction applicable), non-dimensional........................................ 0.0000 0.1670 0.1758 0.1748 0.1725
Moisture, %...................................................................................................... 0.00 16.70 17.58 17.48 17.25

1d MWdry (stack gas molecular weight), dry......................................................... 29.644 29.704 30.081 29.755 29.847
1e MWwet (stack gas molecular weight), wet........................................................ 29.644 27.750 27.957 27.700 27.802
1f Ps (absolute stack pressure), in Hg................................................................. 29.693 29.693 29.693 29.693 29.693
1g Vs (stack gas velocity), ft/sec........................................................................... 65.654 66.671 65.689 65.213 65.858
1h Q (stack flow rate), acfm.................................................................................. 9,932 10,085 9,937 9,865 9,962
1i Qws (stack flow rate), wscfm............................................................................ 6,314 6,438 6,332 6,283 6,351
1j Qds (stack flow rate), dscfm............................................................................. 6,314 5,363 5,219 5,185 5,256
1k I (isokinetic ratio), %........................................................................................ 93 107 110 104 107

3a G (F½ grain loading), gr/dscf........................................................................... NA 0.0004 0.0003 0.0002 0.0003
G12 (F½ grain loading), gr/dscf @ 3% O2 dry.................................................. NA 0.0004 0.0003 0.0002 0.0003
G12 (F½ grain loading), gr/dscf @ 15% O2 dry................................................ NA 0.0001 0.0001 0.0001 0.0001

3c M (F½ mass emissions), lb/hr.......................................................................... NA 0.016 0.016 0.008 0.013
M (F½ mass emissions), kg/hr......................................................................... NA 0.007 0.007 0.003 0.006
M (F½ mass emissions), kg/day...................................................................... NA 0.178 0.169 0.082 0.143

3d E (F½ mass emissions), lb/MMBtu.................................................................. NA 0.0005 0.0005 0.0002 0.0004
3a G (B½ grain loading), gr/dscf........................................................................... NA 0.0015 0.0008 0.0009 0.0011

G12 (B½ grain loading), gr/dscf @ 3% O2 dry.................................................. NA 0.0015 0.0008 0.0009 0.0011
G12 (B½ grain loading), gr/dscf @ 15% O2 dry................................................ NA 0.0005 0.0003 0.0003 0.0004

3c M (B½ mass emissions), lb/hr......................................................................... NA 0.069 0.038 0.042 0.049
M (B½ mass emissions), kg/hr........................................................................ NA 0.031 0.017 0.019 0.022
M (B½ mass emissions), kg/day...................................................................... NA 0.748 0.412 0.454 0.538

3d E (B½ mass emissions), lb/MMBtu.................................................................. NA 0.0021 0.0012 0.0013 0.0015
3a G (total grain loading), gr/dscf......................................................................... NA 0.0019 0.0012 0.0011 0.0014

G12 (total grain loading), gr/dscf @ 3% O2 dry................................................. NA 0.0018 0.0012 0.0011 0.0014
G12 (total grain loading), gr/dscf @ 15% O2 dry............................................... NA 0.0006 0.0004 0.0004 0.0004

3c M (total mass emissions), lb/hr........................................................................ NA 0.085 0.053 0.049 0.063
M (total mass emissions), kg/hr....................................................................... NA 0.039 0.024 0.022 0.028
M (total mass emissions), kg/day.................................................................... NA 0.926 0.581 0.536 0.681

3d E (total mass emissions), lb/MMBtu................................................................ NA 0.0026 0.0017 0.0016 0.0020

Note: Run 1 is excluded from averages due to unsteady operating conditions.

EPA METHOD 5/202
SOURCE TEST DATA SUMMARY

PM
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Client............................................................................................................................................................................................................................................................... GHEC

Test number.................................................................................................... 1-PM 2-PM 3-PM 4-PM Average Field Train
Date................................................................................................................. 8/16/18 8/16/18 8/16/18 8/16/18 -- Blank
Start / Stop time.............................................................................................. 1111-1141 1233-1338 1403-1508 1546-1650 -- --

Solvent……………………………………………………………………………… Acetone
Ammonium 
Hydroxide

Va (volume of blank), ml…………………………………………………………… 83 --
ma (mass of residue in solvent), mg-PM residue………………………………… -0.13 --
mmax (mass of residue in solvent correction limit), mg-PM residue…………… 0.66 --
ρa (density of solvent) mg-solvent/ml-solvent…………………………………… 791 --
Ca (solvent blank residue conc.) mg-PM residue/mg-solvent………………… 0.000000 --
Cmax (solvent blank residue conc. limit)  mg-PM residue/mg-solvent………… 0.000010 --
Ca (solvent blank residue conc. applicable) mg-PM residue/mg-solvent……… 0.000000 --
Titrant normality……………………………………………………..……………… -- 0.1

mf (F½ particulate matter catch - filter), mg..................................................... NA -0.62 -0.26 -0.51 -0.46 --
Vaw (volume of acetone wash used) ml-Acetone………………………………… NA 46 45 41 -- --
Wa (residue in acetone wash) mg-PM residue…………………………………… NA 0.000 0.000 0.000 -- --
ma (F½ particulate matter catch - acetone rinse), mg..................................... NA 0.85 0.83 0.38 0.69 --
ma (F½ particulate matter catch - acetone rinse corrected), mg..................... NA 0.85 0.83 0.38 0.69 --
mnf (F½ particulate matter catch - combined), mg.......................................... NA 0.85 0.83 0.38 0.69 --

VC1 (volume of DI H2O sample), ml-water………………………………………… NA 200 229 228 -- 152
mr (B½ particulate matter catch - water fraction), mg..................................... NA 3.67 3.07 3.10 3.28 1.99
Vt Volume of titrant used................................................................................. NA 0.14 0.15 0.14 0.14 0.10
mc (mass of NH4

+ added to sample to form ammonium sulfate), mg.............. NA 0.23 0.26 0.23 0.24 0.17
mi (B½ particulate matter catch - water fraction, titrant corrected), mg........... NA 3.44 2.81 2.87 3.04 1.82

VC2 (volume of acetone/DCM sample), ml……………………………………… NA 150 148 107 -- 115
mo (B½ particulate matter catch - organic fraction), mg.................................. NA 2.13 1.21 1.23 1.52 1.04

mfb (B½ particulate matter catch - field blank), mg.......................................... NA -- -- -- -- 2.86
mfb (maximum allowable subtraction - field blank), mg................................... NA -- -- -- -- 2.00
mfb (applicable subtraction - field blank), mg................................................... NA 2.00 2.00 2.00 2.00 --
mcpm (B½ particulate matter catch - combined), mg........................................ NA 3.57 2.02 2.10 2.56 --

mnf (F½ particulate matter catch - combined), mg.......................................... NA 0.85 0.83 0.38 0.69 --
mcpm (B½ particulate matter catch - combined), mg........................................ NA 3.57 2.02 2.10 2.56 --
mn (total particulate matter catch), mg............................................................ NA 4.42 2.85 2.48 3.25 --

TOTAL PM

COMBINED CONDENSABLE PM

LAB SUMMARY
EPA METHOD 5/202

BLANK

FILTERABLE PM

CONDENSABLE INORGANIC PM

CONDENSABLE ORGANIC PM
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1048 11.86 11.86 0.00 1 100.00  
Run 2 8/14/18 1057-1118 12.06 11.91 0.15 2 12.706  
Run 3 8/14/18 1128-1149 12.04 11.91 0.13 3 4.303  
Run 4 8/14/18 1159-1220 12.16 12.05 0.11 4 3.182  
Run 5 8/14/18 1230-1251 12.18 12.08 0.10 5 2.776  
Run 6 8/14/18 1304-1325 12.20 12.11 0.09 6 2.571  
Run 7 8/14/18 1333-1354 12.27 12.17 0.10 7 2.447  
Run 8 8/14/18 1411-1432 12.33 12.25 0.08 8 2.365  
Run 9 8/14/18 1444-1505 12.35 12.26 0.09 9 2.306
Run 10 8/14/18 1515-1536 12.31 12.22 0.09 10 2.262
Run 11 8/14/18 1545-1606 12.31 12.24 0.07 11 2.228
Run 12 8/14/18 1618-1639 12.31 12.22 0.09 12 2.201

AVERAGES: 12.24 12.16 0.08  

0.031  
0.024  

≤10 0.84
≤1 0.08

≤0.7 0.08  

RELATIVE ACCURACY (BASED ON DIFFERENCE), %:
REDUCED RATA FREQ. (BASED ON DIFFERENCE), %:

Result

GRAYS HARBOR ENERGY CENTER

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

STANDARD DEVIATION:
CONFIDENCE COEFFICIENT:

Criteria

GAS TURBINE #1

Note:  The relative accuracy (RA) of the CEMS shall not exceed 10.0 percent.  The relative accuracy test results are also acceptable if the 
difference between the mean value of the CEMS O2 monitor measurements and the corresponding reference method (RM) measurement 
mean value does not exceed 1.0 percent O2. 

O2, % volume dry

choose only one of the two 
available criteria
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1048 -0.09 0.04 -0.14 1 100.00  
Run 2 8/14/18 1057-1118 -0.11 0.03 -0.14 2 12.706  
Run 3 8/14/18 1128-1149 -0.10 0.01 -0.11 3 4.303  
Run 4 8/14/18 1159-1220 -0.11 0.00 -0.11 4 3.182  
Run 5 8/14/18 1230-1251 -0.22 0.00 -0.22 5 2.776  
Run 6 8/14/18 1304-1325 -0.23 0.00 -0.23 6 2.571  
Run 7 8/14/18 1333-1354 -0.10 0.00 -0.10 7 2.447  
Run 8 8/14/18 1411-1432 -0.03 0.00 -0.03 8 2.365  
Run 9 8/14/18 1444-1505 -0.14 0.01 -0.14 9 2.306
Run 10 8/14/18 1515-1536 -0.20 0.01 -0.20 10 2.262
Run 11 8/14/18 1545-1606 -0.20 0.00 -0.20 11 2.228
Run 12 8/14/18 1618-1639 -0.18 0.00 -0.19 12 2.201

AVERAGES: -0.12 0.01 -0.13  
EMISSION LIMIT: 3.00

0.049  
0.038  

- 4A only - ≤5 0.17
CONFIDENCE COEFFICIENT:

Note: Performance Specification (PS) 4 is to be used on sources operating above 200 ppm analyzer span and PS 4A on sources operating
below 200 ppm analyzer span. The relative accuracy (RA) of the CEMS must be no greater than 10 percent when the average reference
method (RM) value is used to calculate RA, 5 percent when the applicable standard (AS) is used to calculate RA, or within 5 ppm (to be
used with PS 4A only) when the RA is calculated as the absolute average difference between the RM and CEMS plus the 2.5 percent
confidence coefficient.

RELATIVE ACCURACY (BASED ON DIFFERENCE), PPM:

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 4/4A

GRAYS HARBOR ENERGY CENTER

Criteria

CO, ppm @ 15% O2

GAS TURBINE #1

choose only one of the 
three available criteria

STANDARD DEVIATION:
Result
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1048 -0.47 0.21 -0.68 1 100.00  
Run 2 8/14/18 1057-1118 -0.55 0.13 -0.68 2 12.706  
Run 3 8/14/18 1128-1149 -0.48 0.03 -0.51 3 4.303  
Run 4 8/14/18 1159-1220 -0.55 0.00 -0.55 4 3.182  
Run 5 8/14/18 1230-1251 -1.04 0.00 -1.04 5 2.776  
Run 6 8/14/18 1304-1325 -1.07 0.00 -1.07 6 2.571  
Run 7 8/14/18 1333-1354 -0.47 0.00 -0.47 7 2.447  
Run 8 8/14/18 1411-1432 -0.15 0.00 -0.15 8 2.365  
Run 9 8/14/18 1444-1505 -0.63 0.03 -0.66 9 2.306
Run 10 8/14/18 1515-1536 -0.90 0.02 -0.92 10 2.262
Run 11 8/14/18 1545-1606 -0.94 0.00 -0.94 11 2.228
Run 12 8/14/18 1618-1639 -0.84 0.01 -0.85 12 2.201

AVERAGES: -0.56 0.05 -0.61  
EMISSION LIMIT: 15.9

0.23  
0.17  

≤10 4.91

Note: Since this unit incorporates the total equipment required for the determining and recording the pollutant mass emission rate (in terms
of mass per unit of time), the unit is technically defined as a continuous emissions rate monitoring system (CERMS) and is subject to
Performance Specification (PS) 6. The relative accuracy (RA) of the CERMS shall be no greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the units of the emission standard, or 10 percent of the applicable standard (AS), whichever is
greater.  

GAS TURBINE #1
GRAYS HARBOR ENERGY CENTER

RELATIVE ACCURACY TEST AUDIT DETERMINATION

Criteria
STANDARD DEVIATION:

CO, lb/hr

Result
CONFIDENCE COEFFICIENT:

EPA CFR 40, PART 60, APPENDIX B, PS 4(A) / 6

choose only one of the 
three available criteria

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1048 1.87 1.75 0.12 1 100.00  
Run 2 8/14/18 1057-1118 1.74 1.62 0.12 2 12.706  
Run 3 8/14/18 1128-1149 1.86 1.72 0.14 3 4.303  
Run 4 8/14/18 1159-1220 1.79 1.70 0.09 4 3.182  
Run 5 8/14/18 1230-1251 1.82 1.71 0.11 5 2.776  
Run 6 8/14/18 1304-1325 1.82 1.71 0.11 6 2.571  
Run 7 8/14/18 1333-1354 1.78 1.71 0.07 7 2.447  
Run 8 8/14/18 1411-1432 1.82 1.75 0.07 8 2.365  
Run 9 8/14/18 1444-1505 1.79 1.71 0.08 9 2.306
Run 10 8/14/18 1515-1536 1.78 1.70 0.08 10 2.262
Run 11 8/14/18 1545-1606 1.77 1.69 0.08 11 2.228
Run 12 8/14/18 1618-1639 1.82 1.73 0.08 12 2.201

AVERAGES: 1.80 1.71 0.08  
EMISSION LIMIT: 2.50

0.015  
0.012  

≤20 5.36

RELATIVE ACCURACY TEST AUDIT DETERMINATION

Criteria

must use RM criteria

STANDARD DEVIATION:
Result

EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER

NOX, ppm @ 15% O2

CONFIDENCE COEFFICIENT:

GAS TURBINE #1

> 50% of limit,

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1048 15.21 14.30 0.92 1 100.00  
Run 2 8/14/18 1057-1118 14.10 13.16 0.94 2 12.706  
Run 3 8/14/18 1128-1149 14.94 13.84 1.10 3 4.303  
Run 4 8/14/18 1159-1220 14.11 13.37 0.74 4 3.182  
Run 5 8/14/18 1230-1251 14.22 13.39 0.83 5 2.776  
Run 6 8/14/18 1304-1325 13.86 13.08 0.78 6 2.571  
Run 7 8/14/18 1333-1354 13.54 13.05 0.48 7 2.447  
Run 8 8/14/18 1411-1432 13.76 13.26 0.50 8 2.365  
Run 9 8/14/18 1444-1505 13.46 12.91 0.55 9 2.306
Run 10 8/14/18 1515-1536 13.44 12.86 0.58 10 2.262
Run 11 8/14/18 1545-1606 13.33 12.79 0.54 11 2.228
Run 12 8/14/18 1618-1639 13.70 13.08 0.61 12 2.201

AVERAGES: 13.71 13.09 0.62  
EMISSION LIMIT: 21.70

0.127  
0.097  

≤20 5.26

Result

GAS TURBINE #1

Note: Since this unit incorporates the total equipment required for the determining and recording the pollutant mass emission rate (in terms
of mass per unit of time), the unit is technically defined as a continuous emissions rate monitoring system (CERMS) and is subject to
Performance Specification (PS) 6. The relative accuracy (RA) of the CERMS shall be no greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the units of the emission standard, or 10 percent of the applicable standard (AS), whichever is
greater.  

RELATIVE ACCURACY TEST AUDIT DETERMINATION

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

STANDARD DEVIATION:
CONFIDENCE COEFFICIENT:

EPA CFR 40, PART 60, APPENDIX B, PS 2 / 6

Criteria

GRAYS HARBOR ENERGY CENTER

NOX, lb/hr

> 50% of limit,

must use RM criteria
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Run # Date Time RM CEMS Difference n t0.975 MW

Run 1 8/14/18 1023-1048 0.007 0.006 0.001 1 100.00 304
Run 2 8/14/18 1057-1118 0.006 0.006 0.000 2 12.706 303
Run 3 8/14/18 1128-1149 0.007 0.006 0.001 3 4.303 300
Run 4 8/14/18 1159-1220 0.007 0.006 0.001 4 3.182 296
Run 5 8/14/18 1230-1251 0.007 0.006 0.001 5 2.776 293
Run 6 8/14/18 1304-1325 0.007 0.006 0.001 6 2.571 288
Run 7 8/14/18 1333-1354 0.007 0.006 0.001 7 2.447 289
Run 8 8/14/18 1411-1432 0.007 0.006 0.001 8 2.365 294
Run 9 8/14/18 1444-1505 0.007 0.006 0.001 9 2.306 293
Run 10 8/14/18 1515-1536 0.007 0.006 0.001 10 2.262 294
Run 11 8/14/18 1545-1606 0.006 0.006 0.000 11 2.228 296
Run 12 8/14/18 1618-1639 0.007 0.006 0.001 12 2.201 299

AVERAGES: 0.007 0.006 0.0008 288.2
EMISSION LIMIT: N/A

BIAS ADJUSTMENT FACTOR: 1.111
STANDARD DEVIATION: 0.0004  
CONFIDENCE COEFFICIENT: 0.0003  

≤20 16.48
0.020 0.001

REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: ≤0.015 0.001

N/A 288.2  

> 50% of limit,

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:
RELATIVE ACCURACY (BASED ON lb/MMBtu DIFFERENCE), %:

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

EDR TABLE
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1

you may choose either the 
RM or the difference

Criteria Result

NOX, lb/MMBtu

UNIT LOAD, MW:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the denominator of
Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when the applicable standard (AS)
is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the emission standard). 
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1126 1.33 1.50 -0.17 1 100.00  
Run 2 8/14/18 1136-1206 1.76 1.50 0.26 2 12.706  
Run 3 8/14/18 1212-1242 1.31 1.30 0.01 3 4.303  
Run 4 8/14/18 1247-1317 0.09 1.40 -1.31 4 3.182  
Run 5 8/14/18 1325-1355 1.53 1.30 0.23 5 2.776  
Run 6 8/14/18 1359-1429 1.34 1.30 0.04 6 2.571  
Run 7 8/14/18 1431-1501 1.04 1.20 -0.16 7 2.447  
Run 8 8/14/18 1507-1537 1.46 1.20 0.26 8 2.365  
Run 9 8/14/18 1540-1610 1.57 1.20 0.37 9 2.306
Run 10 8/14/18 1613-1643 1.48 1.20 0.28 10 2.262
Run 11 8/14/18 1646-1716 0.08 1.20 -1.12 11 2.228
Run 12 8/14/18 1720-1750 1.85 1.26 0.59 12 2.201

AVERAGES: 1.42 1.30 0.12  
EMISSION LIMIT: 5.00

0.200  
0.154  

≤20 5.54

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NH3 ppmvd @ 15% O2

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 

< 50% of limit,

you must use AS criteria

STANDARD DEVIATION:
Criteria Result

CONFIDENCE COEFFICIENT:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/14/18 1023-1126 4.00 4.51 -0.51 1 100.00  
Run 2 8/14/18 1136-1206 5.21 4.15 1.06 2 12.706  
Run 3 8/14/18 1212-1242 3.68 3.61 0.07 3 4.303  
Run 4 8/14/18 1247-1317 0.24 3.83 -3.58 4 3.182  
Run 5 8/14/18 1325-1355 4.30 3.55 0.75 5 2.776  
Run 6 8/14/18 1359-1429 3.73 3.42 0.31 6 2.571  
Run 7 8/14/18 1431-1501 2.90 3.36 -0.46 7 2.447  
Run 8 8/14/18 1507-1537 4.07 3.40 0.68 8 2.365  
Run 9 8/14/18 1540-1610 4.37 3.47 0.90 9 2.306
Run 10 8/14/18 1613-1643 4.14 3.50 0.64 10 2.262
Run 11 8/14/18 1646-1716 0.23 3.57 -3.34 11 2.228
Run 12 8/14/18 1720-1750 5.16 3.49 1.67 12 2.201

AVERAGES: 4.05 3.66 0.38  
EMISSION LIMIT: 16.10

0.572  
0.440  

≤35 20.34
≤20 5.11

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NH3 lb/hr

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:
RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 

< 50% of limit,

you must use AS criteria

STANDARD DEVIATION:
Criteria Result

CONFIDENCE COEFFICIENT:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0926 12.09 12.02 0.07 1 100.00  
Run 2 8/15/18 0944-1005 11.96 12.00 -0.04 2 12.706  
Run 3 8/15/18 1013-1034 11.94 12.00 -0.06 3 4.303  
Run 4 8/15/18 1041-1102 11.93 11.99 -0.06 4 3.182  
Run 5 8/15/18 1118-1139 11.93 12.01 -0.08 5 2.776  
Run 6 8/15/18 1146-1207 11.92 12.02 -0.10 6 2.571  
Run 7 8/15/18 1220-1241 11.91 12.02 -0.11 7 2.447  
Run 8 8/15/18 1252-1313 11.93 12.03 -0.10 8 2.365  
Run 9 8/15/18 1322-1343 11.93 12.02 -0.09 9 2.306
Run 10 8/15/18 1353-1414 11.93 12.01 -0.08 10 2.262
Run 11 8/15/18 1421-1442 11.92 12.01 -0.09 11 2.228
Run 12 8/15/18 1451-1512 11.90 11.99 -0.09 12 2.201

AVERAGES: 11.95 12.01 -0.06  

0.051  
0.039  

≤10 0.81
≤1 0.06

≤0.7 0.06  

GAS TURBINE #2

Note:  The relative accuracy (RA) of the CEMS shall not exceed 10.0 percent.  The relative accuracy test results are also acceptable if the 
difference between the mean value of the CEMS O2 monitor measurements and the corresponding reference method (RM) measurement 
mean value does not exceed 1.0 percent O2. 

O2, % volume dry

choose only one of the two 
available criteria

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

STANDARD DEVIATION:
CONFIDENCE COEFFICIENT:

Criteria Result

GRAYS HARBOR ENERGY CENTER

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

RELATIVE ACCURACY (BASED ON DIFFERENCE), %:

REDUCED RATA FREQ. (BASED ON DIFFERENCE), %:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0926 -0.28 0.02 -0.30 1 100.00  
Run 2 8/15/18 0944-1005 -0.20 0.02 -0.21 2 12.706  
Run 3 8/15/18 1013-1034 -0.24 0.03 -0.27 3 4.303  
Run 4 8/15/18 1041-1102 -0.24 0.04 -0.27 4 3.182  
Run 5 8/15/18 1118-1139 -0.16 0.02 -0.18 5 2.776  
Run 6 8/15/18 1146-1207 -0.17 0.01 -0.18 6 2.571  
Run 7 8/15/18 1220-1241 -0.21 0.01 -0.22 7 2.447  
Run 8 8/15/18 1252-1313 -0.16 0.01 -0.17 8 2.365  
Run 9 8/15/18 1322-1343 -0.11 0.01 -0.12 9 2.306
Run 10 8/15/18 1353-1414 -0.14 0.01 -0.14 10 2.262
Run 11 8/15/18 1421-1442 -0.20 0.00 -0.21 11 2.228
Run 12 8/15/18 1451-1512 -0.23 0.00 -0.23 12 2.201

AVERAGES: -0.17 0.01 -0.18  
EMISSION LIMIT: 3.00

0.038  
0.029  

- 4A only - ≤5 0.21

CO, ppm @ 15% O2

GAS TURBINE #2

choose only one of the 
three available criteria

STANDARD DEVIATION:
Result

EPA CFR 40, PART 60, APPENDIX B, PS 4/4A
GRAYS HARBOR ENERGY CENTER

Criteria

RELATIVE ACCURACY TEST AUDIT DETERMINATION

CONFIDENCE COEFFICIENT:

Note: Performance Specification (PS) 4 is to be used on sources operating above 200 ppm analyzer span and PS 4A on sources operating
below 200 ppm analyzer span. The relative accuracy (RA) of the CEMS must be no greater than 10 percent when the average reference
method (RM) value is used to calculate RA, 5 percent when the applicable standard (AS) is used to calculate RA, or within 5 ppm (to be
used with PS 4A only) when the RA is calculated as the absolute average difference between the RM and CEMS plus the 2.5 percent
confidence coefficient.

RELATIVE ACCURACY (BASED ON DIFFERENCE), PPM:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0926 -1.39 0.09 -1.48 1 100.00  
Run 2 8/15/18 0944-1005 -0.96 0.06 -1.02 2 12.706  
Run 3 8/15/18 1013-1034 -1.19 0.14 -1.33 3 4.303  
Run 4 8/15/18 1041-1102 -1.16 0.17 -1.33 4 3.182  
Run 5 8/15/18 1118-1139 -0.76 0.09 -0.85 5 2.776  
Run 6 8/15/18 1146-1207 -0.82 0.05 -0.88 6 2.571  
Run 7 8/15/18 1220-1241 -1.01 0.05 -1.06 7 2.447  
Run 8 8/15/18 1252-1313 -0.79 0.04 -0.83 8 2.365  
Run 9 8/15/18 1322-1343 -0.53 0.03 -0.56 9 2.306
Run 10 8/15/18 1353-1414 -0.65 0.01 -0.66 10 2.262
Run 11 8/15/18 1421-1442 -0.97 0.01 -0.98 11 2.228
Run 12 8/15/18 1451-1512 -1.08 0.02 -1.10 12 2.201

AVERAGES: -0.84 0.04 -0.88  
EMISSION LIMIT: 15.90

0.182  
0.140  

≤10 6.43

Note: Since this unit incorporates the total equipment required for the determining and recording the pollutant mass emission rate (in terms
of mass per unit of time), the unit is technically defined as a continuous emissions rate monitoring system (CERMS) and is subject to
Performance Specification (PS) 6. The relative accuracy (RA) of the CERMS shall be no greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the units of the emission standard, or 10 percent of the applicable standard (AS), whichever is
greater.  

GAS TURBINE #2
GRAYS HARBOR ENERGY CENTER

RELATIVE ACCURACY TEST AUDIT DETERMINATION

Criteria
STANDARD DEVIATION:

CO, lb/hr

Result
CONFIDENCE COEFFICIENT:

EPA CFR 40, PART 60, APPENDIX B, PS 4(A) / 6

choose only one of the 
three available criteria

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0926 2.08 1.75 0.33 1 100.00  
Run 2 8/15/18 0944-1005 2.03 1.74 0.29 2 12.706  
Run 3 8/15/18 1013-1034 2.05 1.76 0.29 3 4.303  
Run 4 8/15/18 1041-1102 2.09 1.76 0.34 4 3.182  
Run 5 8/15/18 1118-1139 2.06 1.72 0.34 5 2.776  
Run 6 8/15/18 1146-1207 1.97 1.68 0.29 6 2.571  
Run 7 8/15/18 1220-1241 2.10 1.75 0.35 7 2.447  
Run 8 8/15/18 1252-1313 2.05 1.70 0.35 8 2.365  
Run 9 8/15/18 1322-1343 2.09 1.75 0.34 9 2.306
Run 10 8/15/18 1353-1414 2.03 1.69 0.33 10 2.262
Run 11 8/15/18 1421-1442 2.09 1.74 0.35 11 2.228
Run 12 8/15/18 1451-1512 2.07 1.73 0.35 12 2.201

AVERAGES: 2.06 1.73 0.32  
EMISSION LIMIT: 2.50

0.026  
0.020  

≤20 16.66

RELATIVE ACCURACY TEST AUDIT DETERMINATION

Criteria

must use RM criteria

STANDARD DEVIATION:

NOX, ppm @ 15% O2

Result

EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER

CONFIDENCE COEFFICIENT:

GAS TURBINE #2

> 50% of limit,

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0926 16.79 14.19 2.60 1 100.00  
Run 2 8/15/18 0944-1005 16.33 14.02 2.31 2 12.706  
Run 3 8/15/18 1013-1034 16.46 14.19 2.27 3 4.303  
Run 4 8/15/18 1041-1102 16.83 14.12 2.71 4 3.182  
Run 5 8/15/18 1118-1139 16.52 13.84 2.68 5 2.776  
Run 6 8/15/18 1146-1207 15.70 13.47 2.24 6 2.571  
Run 7 8/15/18 1220-1241 16.73 13.99 2.75 7 2.447  
Run 8 8/15/18 1252-1313 16.24 13.50 2.74 8 2.365  
Run 9 8/15/18 1322-1343 16.58 13.89 2.69 9 2.306
Run 10 8/15/18 1353-1414 15.97 13.39 2.57 10 2.262
Run 11 8/15/18 1421-1442 16.45 13.71 2.74 11 2.228
Run 12 8/15/18 1451-1512 16.29 13.60 2.69 12 2.201

AVERAGES: 16.39 13.86 2.53  
EMISSION LIMIT: 21.70

0.198  
0.152  

≤20 16.36

GRAYS HARBOR ENERGY CENTER

NOX, lb/hr

> 50% of limit,

must use RM criteria

STANDARD DEVIATION:
CONFIDENCE COEFFICIENT:

EPA CFR 40, PART 60, APPENDIX B, PS 2 / 6

Criteria Result

GAS TURBINE #2

Note: Since this unit incorporates the total equipment required for the determining and recording the pollutant mass emission rate (in terms
of mass per unit of time), the unit is technically defined as a continuous emissions rate monitoring system (CERMS) and is subject to
Performance Specification (PS) 6. The relative accuracy (RA) of the CERMS shall be no greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the units of the emission standard, or 10 percent of the applicable standard (AS), whichever is
greater.  

RELATIVE ACCURACY TEST AUDIT DETERMINATION

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:
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Run # Date Time RM CEMS Difference n t0.975 MW

Run 1 8/15/18 0905-0926 0.008 0.006 0.002 1 100.00 301.68
Run 2 8/15/18 0944-1005 0.007 0.006 0.001 2 12.706 301.32
Run 3 8/15/18 1013-1034 0.007 0.006 0.001 3 4.303 300.18
Run 4 8/15/18 1041-1102 0.008 0.006 0.002 4 3.182 300.59
Run 5 8/15/18 1118-1139 0.008 0.006 0.002 5 2.776 299.25
Run 6 8/15/18 1146-1207 0.007 0.006 0.001 6 2.571 298.29
Run 7 8/15/18 1220-1241 0.008 0.006 0.002 7 2.447 297.64
Run 8 8/15/18 1252-1313 0.007 0.006 0.001 8 2.365 296.36
Run 9 8/15/18 1322-1343 0.008 0.006 0.002 9 2.306 295.09
Run 10 8/15/18 1353-1414 0.007 0.006 0.001 10 2.262 293.73
Run 11 8/15/18 1421-1442 0.008 0.006 0.002 11 2.228 293.14
Run 12 8/15/18 1451-1512 0.008 0.006 0.002 12 2.201 292.91

AVERAGES: 0.007 0.006 0.001 298.0
EMISSION LIMIT: 0.000

BIAS ADJUSTMENT FACTOR: 1.111
STANDARD DEVIATION: 0.0005  
CONFIDENCE COEFFICIENT: 0.0004  

≤20 24.84
≤0.020 0.001

REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: ≤0.015 0.001
N/A 298.0UNIT LOAD, MW:

> 50% of limit,

Criteria Result

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:
RELATIVE ACCURACY (BASED ON LB/MMBtu DIFFERENCE), %:

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

EDR TABLE
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2

you may choose either the 
RM or the difference

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the denominator of
Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when the applicable standard (AS)
is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the emission standard). 

NOX, lb/MMBtu
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Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0935 0.9 1.8 -0.9 1 100.00  
Run 2 8/15/18 0938-1008 1.0 1.8 -0.8 2 12.706  
Run 3 8/15/18 1020-1050 0.9 1.8 -0.9 3 4.303  
Run 4 8/15/18 1053-1123 0.9 1.8 -0.9 4 3.182  
Run 5 8/15/18 1126-1156 0.9 1.7 -0.8 5 2.776  
Run 6 8/15/18 1159-1229 0.9 1.8 -0.9 6 2.571  
Run 7 8/15/18 1231-1301 0.9 1.7 -0.9 7 2.447  
Run 8 8/15/18 1304-1334 0.9 1.7 -0.8 8 2.365  
Run 9 8/15/18 1336-1406 0.9 1.7 -0.8 9 2.306
Run 10 8/15/18 1410-1440 0.8 1.7 -0.9 10 2.262
Run 11 8/15/18 1442-1512 0.9 1.7 -0.9 11 2.228
Run 12 8/15/18 1515-1545 0.9 1.8 -0.8 12 2.201

AVERAGES: 0.9 1.8 -0.9  
EMISSION LIMIT: 5.00

0.023  
0.018  

≤20 17.41

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

NH3 ppmvd @ 15% O2

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 

< 50% of limit,

you must use AS criteria

STANDARD DEVIATION:
Criteria Result

CONFIDENCE COEFFICIENT:

021AS-386089-RT-47 278 of 380



Run # Date Time RM CEMS Difference n t0.975

Run 1 8/15/18 0905-0935 2.64 5.40 -2.76 1 100.00  
Run 2 8/15/18 0938-1008 2.84 5.44 -2.59 2 12.706  
Run 3 8/15/18 1020-1050 2.74 5.30 -2.56 3 4.303  
Run 4 8/15/18 1053-1123 2.80 5.32 -2.52 4 3.182  
Run 5 8/15/18 1126-1156 2.70 5.10 -2.40 5 2.776  
Run 6 8/15/18 1159-1229 2.61 5.24 -2.64 6 2.571  
Run 7 8/15/18 1231-1301 2.51 5.17 -2.66 7 2.447  
Run 8 8/15/18 1304-1334 2.61 5.09 -2.47 8 2.365  
Run 9 8/15/18 1336-1406 2.51 4.95 -2.44 9 2.306
Run 10 8/15/18 1410-1440 2.45 4.96 -2.51 10 2.262
Run 11 8/15/18 1442-1512 2.48 5.01 -2.53 11 2.228
Run 12 8/15/18 1515-1545 2.70 5.09 -2.39 12 2.201

AVERAGES: 2.65 5.14 -2.49  
EMISSION LIMIT: 16.10

0.070  
0.054  

≤20 15.81

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

NH3 lb/hr

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

Note: The relative accuracy (RA) of the CEMS must be no greater than 20 percent when the reference method (RM) is used in the
denominator of Equation 2–6 (the average emissions during the test are greater than 50 percent of the emission standard) or 10 percent when
the applicable standard (AS) is used in the denominator of Equation 2–6 (the average emissions during the test are less than 50 percent of the
emission standard). 

< 50% of limit,

you must use AS criteria

STANDARD DEVIATION:
Criteria Result

CONFIDENCE COEFFICIENT:
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Appendix C.5 
Example “Hand-Written” Calculations 
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Project name: Project number:
Computed by: Calculation date:
Run number:

FUEL AND OXYGEN DATA

Fuel flow, scf/h  Q f

Fuel factor, dscf/MMBtu  F d

Heating value, btu/scf HHV

Stack O2, % volume dry  O 2

1 VOLUMETRIC FLOW RATE

a. Standard stack gas flow rate, dscfm

Q ds  = (2,011,344)(1098.9)(8,655)(20.9)
( 1,000,000) ( 20.9 - 11.99 ) ( 60 )

Q ds  =  dscf/min

using a calculator.

11.99

Page 1 of 1
EXAMPLE CALCULATIONS

STACK GAS VOLUMETRIC FLOW RATE

GHEC
A Vella
1 - CT-1

021AS-386089
2018-09-25

2,011,344

8,655

1,098.9

747,875

Note: The results calculated in the pages that follow may differ slightly from the results
presented in the final report. This difference can be attributed to "significant digit round-off
errors" common when comparing computer spreadsheets results with those derived from

𝑄ௗ௦ ൌ  𝑄 𝐻𝐻𝑉
1 𝑀𝑀𝐵𝑡𝑢
10 𝐵𝑡𝑢

𝐹ௗ
20.9  

20.9 െ 𝑂ଶ  
1 ℎ𝑟

60 𝑚𝑖𝑛
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Client: Grays Harbor Energy Center Run name: 1 Test Time: 1023-1156
Unit: CT-1 Test Date: 8/14/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd 0.135 C
Molecular weight of gaseous species, lb/lb mole 64.07 MWs MWs = 64.07 for SO2

Stack O2, % volume dry 11.99 O2

Stack flow rate, dscfm 747,595 Qds
"F" factor of fuel based on O2, dscf/MMBtu @ 0% O2 8,655 Fd

Conversion factor from ppm to lb/scf 1.66E-07 CF CF = 1.66E-07 for SO2

1. Gaseous Emissions

a. Mass emission rate, lb/hr

M = 1.01 lb-SO2/hr

b. Mass emission rate, kg/hr
1 kg

2.2046 lb
1

2.2046
M' = 0.458 kg-SO2/hr

(Qds)

( 747,595 )

)
M' = ( 1.01 ) ( )
M' = (  M  ) (

(60 min/hr)

M = ( 0.135 ) ( 1.66E-07 ) (60)

M = (  C  ) (CF)

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS
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Client: Grays Harbor Energy Center Run name: 1 Test Time: 1023-1156
Unit: CT-1 Test Date: 8/14/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd 0.5 C
Molecular weight of gaseous species, lb/lb mole 12.01 MWs MWs = 12.01 for C
Stack O2, % volume dry 11.99 O2

Stack flow rate, dscfm 747,595 Qds
"F" factor of fuel based on O2, dscf/MMBtu @ 0% O2 8,655 Fd

Conversion factor from ppm to lb/scf 3.117E-08 CF CF = 3.117E-08 for C

1. Gaseous Emissions

a. Concentration, ppm @ 15% O2 dry
( 20.9 - 15.0 )
(20.9- % O2)
( 20.9 - 15.0 )

8.91
C3 = 0.33 ppm @ 15% O2

b. Mass emission rate, lb/hr

M = 0.70 lb-VOC/hr as carbon

c. Mass emission rate, kg/hr
1 kg

2.2046 lb
1

2.2046
M' = 0.318 kg-VOC/hr as carbon

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS

C3 = 0.5 [ ]
C3 = (  C  ) [ ]

(60 min/hr)

M = ( 0.5 ) ( 3.12E-08 ) ( 747,595 )

M = (  C  ) (CF) (Qds)

(60)

M' = (  M  ) ( )
M' = ( 0.70 ) ( )

021AS-386089-RT-47 283 of 380



  

Client: Grays Harbor Energy Center Run name: RATA 1 Test Time: 0905-0926
Unit: CT-2 Test Date: 8/15/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd 3.11 C
Molecular weight of gaseous species, lb/lb mole 46.01 MWs MWs = 46.01 for NOx
Stack O2, % volume dry 12.09 O2

Stack flow rate, dscfm 753,512 Qds
"F" factor of fuel based on O2, dscf/MMBtu @ 0% O2 8,655 Fd

Conversion factor from ppm to lb/scf 1.194E-07 CF CF = 1.194E-07 for NOx

1. Gaseous Emissions

a. Concentration, ppm @ 15% O2 dry
( 20.9 - 15.0 )
(20.9- % O2)
( 20.9 - 15.0 )

8.81
C15 = 2.08 ppm @ 15% O2

b. Mass emission rate, lb/hr

M = 16.79 lb-NOX/hr

c. Emission rate, lb/MMBtu

E = 0.0076 lb/MMBtu

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS

C15 = 3.11 [ ]
C15 = (  C  ) [ ]

(60 min/hr)

M = ( 3.11 ) ( 1.19E-07 ) ( 753,512 )

M = (  C  ) (CF) (Qds)

(60)

E = (  C  ) (CF) ( Fd ) ( 20.9

8.81

)20.9 - % O2

E = ( 3.11 ) ( 1.19E-07 ) ( 8,655 ) ( 20.9 )
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Client: Grays Harbor Energy Center Run name: RATA 1 Test Time: 0905-0935
Unit: CT-2 Test Date: 8/15/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Sample volume - total, mL 230 Sv

Sample concentration - measured, ppm 1.68 Cm

Standard sample volume, dscf 14.535 Vmstd

Molecular weight of gaseous species, lb/lb mole 17.03 MWs MWs = 17.03 for NH3

Stack O2, % volume dry 12.09 O2

Stack flow rate, dscfm 753,512 Qds
"F" factor of fuel based on O2, dscf/MMBtu @ 0% O2 8,655 Fd

Conversion factor from ppm to lb/scf 4.419E-08 CF CF = 4.419E-08 for NH3

1. Gaseous Emissions

a. Concentration, ppm

(0.049) ( 230 ) ( 1.68 )
(14.535) (520)

(528)

C = 1.32  ppm

b. Concentration, ppm @ 15% O2 dry
( 20.9 - 15.0 )
(20.9- % O2)
( 20.9 - 15.0 )

8.81
C15 = 0.89  ppm @ 15% O2

c. Mass emission rate, lb/hr

M = 2.64  lb-NH3/hr

d. Emission rate, lb/MMBtu

E = 0.0012  lb-NH3/MMBtu
8.81

(  0.049 x Sv x Cm  )
( Vmstd x 520/Tref)

)20.9 - % O2

( 20.9 )
( 20.9

(60)

E = ( 1.68 ) ( 4.42E-08 ) ( 8,655 )

E = (  C  ) (CF) ( Fd )

(60 min/hr)

( 753,512 )

M = (  C  ) (CF) (Qds)

M = ( 1.32 ) ( 4.42E-08 )

C15 = (  C  ) [ ]
C15 = 1.32 [ ]

C =

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS

C =

021AS-386089-RT-47 285 of 380



  

Client: GHEC RATA Type: CO RATA Parameter: ppm @ 15% O2

Unit: CT-1 Test Date: 8/14/2018

Emissions Data

Run #
1
2
3
4
5
6
7
8
9

10
11
12

Parameters
Number of runs 9 n
t-value associated with n, t0.975 2.306 t0.975

Applicable standard 3.00 AS
Average reference method -0.12 RM

1. RATA Calculations

a. Arithmetic Mean of differences, da
n

1
n

i-1

9

1
9

i-1

1 ( -0.2100 + -0.1800 + -0.1500 + -0.1400 + …
9 … -0.1300 + -0.1100 + #N/A + -0.1000 + ...

… -0.0300 )
1
9

da =

da = -1.22

da = -0.129

da = Ʃ di

da = Ʃ di

-0.18 0.00 -0.18

-0.20 0.01 -0.21
-0.20 0.00 -0.20

-0.03 0.00 -0.03
-0.14 0.01 -0.15

-0.23 0.00 -0.23
-0.10 0.00 -0.10

-0.11 0.00 -0.11
-0.22 0.00 -0.22

-0.11 0.03 -0.14
-0.10 0.01 -0.11

RELATIVE ACCURACY TEST AUDIT (RATA)
EXAMPLE CALCULATIONS

RM CEMS Diff., d
-0.09 0.04 -0.13
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b. Standard Deviation, Sd
n n

1 1/2

9
i-1 i-1

9 9

1 1/2

9
i-1 i-1

1 1/2

9

1.71E-01 - 0.11 * 1.34560 1/2

Sd = 0.05134

c. 2.5% Error Confidence Coefficient (one-tailed), CC
Sd
√n

0.05134
√9

CC = 0.03947

d. Relative accuracy based on difference + CC, RA

| da | + CC

| -0.129 | + 0.039

RA = 0.168

RA =

RA =

= 2.306 ( 0.01711 )
CC = t0.975 ( )
CC = 2.306 ( )

) 2

8

]Sd = [ 8

]Sd = [ 1.71E-01 - ( -1.16

( Ʃ di   ) 2

9-1

) 2

n-1

]Sd = [ Ʃ di
2     -

]Sd = [ Ʃ di
2     - ( Ʃ di   
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Client: GHEC RATA Type: CO RATA Parameter: lb/hr
Unit: CT-1 Test Date: 8/14/2018

Emissions Data

Run #
1
2
3
4
5
6
7
8
9

10
11
12

Parameters
Number of runs 9 n
t-value associated with n, t0.975 2.306 t0.975

Applicable standard 15.90 AS
Average reference method -0.84 RM

1. RATA Calculations

a. Arithmetic Mean of differences, da
n

1
n

i-1

9

1
9

i-1

1 ( -1.1000 + -1.0600 + -1.0200 + -0.9800 + …
9 … -0.8700 + -0.8500 + -0.8300 + -0.6600 + ...

… -0.5600 )
1
9

da =

da = -9.33

da = -0.881

da = Ʃ di

da = Ʃ di

-1.08 0.02 -1.10

-0.65 0.01 -0.66
-0.97 0.01 -0.98

-0.79 0.04 -0.83
-0.53 0.03 -0.56

-0.82 0.05 -0.87
-1.01 0.05 -1.06

-0.76 0.09 -0.85

-0.96 0.06 -1.02
-1.19 0.14 -1.33

RELATIVE ACCURACY TEST AUDIT (RATA)
EXAMPLE CALCULATIONS

RM CEMS Diff., d
-1.39 0.09 -1.48

-1.16 0.17 -1.33
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b. Standard Deviation, Sd
n n

1 1/2

9
i-1 i-1

9 9

1 1/2

9
i-1 i-1

1 1/2

9

7.25E+00 - 0.11 * ####### 1/2

Sd = 0.18190

c. 2.5% Error Confidence Coefficient (one-tailed), CC
Sd
√n

0.18190
√9

CC = 0.13982

d. Relative accuracy based on applicable standard, RA

( da + CC )

( 0.881 + 0.140 )

RA = 6.42

RA = x 100AS

RA = x 10015.90

= 2.306 ( 0.06063 )
CC = t0.975 ( )
CC = 2.306 ( )

2

n-1

) 2

8

]Sd = [ 8

]Sd = [ 7.25E+00 - ( -7.93

]Sd = [ Ʃ di
2     -

]Sd = [ Ʃ di
2     - ( Ʃ di   

( Ʃ di   ) 2

9-1

)
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Client: GHEC RATA Type: NOx RATA Parameter: lb/MMBtu
Unit: CT-1 Test Date: 8/14/2018

Emissions Data

Run #
1
2
3
4
5
6
7
8
9

10
11
12

Parameters
Number of runs 9 n
t-value associated with n, t0.975 2.306 t0.975

Applicable standard N/A AS
Average reference method 0.01 RM

1. RATA Calculations

a. Arithmetic Mean of differences, da
n

1
n

i-1

9

1
9

i-1

1 ( 0.0000 + #N/A + 0.0010 + #N/A + …
9 … #N/A + #N/A + #N/A + #N/A + ...

… #N/A )
1
9

da =

da = 0.00800

da = 0.0008

da = Ʃ di

da = Ʃ di

0.007 0.006 0.001

0.007 0.006 0.001
0.006 0.006 0.000

0.007 0.006 0.001
0.007 0.006 0.001

0.007 0.006 0.001
0.007 0.006 0.001

0.007 0.006 0.001
0.007 0.006 0.001

0.006 0.006 0.000
0.007 0.006 0.001

RELATIVE ACCURACY TEST AUDIT (RATA)
EXAMPLE CALCULATIONS

RM CEMS Diff., d
0.007 0.006 0.001
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b. Standard Deviation, Sd
n n

1 1/2

9
i-1 i-1

9 9

1 1/2

9
i-1 i-1

1 1/2

9

7.00E-06 - 0.11 * 0.00005 1/2

Sd = 0.00044

c. 2.5% Error Confidence Coefficient (one-tailed), CC
Sd
√n

0.00044
√9

CC = 0.00034

d. Relative accuracy based on reference method RA

( da + CC )

( 0.00078 + 0.00034 )

RA = 16.48

e. Bias Adjustment Factor (BAF)
If d a  < CC, BAF not required; if d a  > CC, BAF required

1 + da

RM

1 + 0.00078
0.0068

BAF = 1.115 if value is > 1.111, use 1.111

BAF =

BAF =

RA = x 1000.0068

RA = x 100RM

= 2.306 ( 0.00015 )
CC = t0.975 ( )
CC = 2.306 ( )

) 2

8

]Sd = [ 8

]Sd = [ 7.00E-06 - ( 0.01

( Ʃ di   ) 2

9-1

) 2

n-1

]Sd = [ Ʃ di
2     -

]Sd = [ Ʃ di
2     - ( Ʃ di   
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Project name: Project number:
Computed by: Calculation date:
Run number:

SAMPLE TRAIN DATA

Meter calibration factor, Yd  Y

Stack area, square feet  A s

Pitot Coefficient  C p

Barometric pressure, in. Hg  P bar

Meter box volume, acf  V m

Impinger liquid volume, g  V lc

Meter temperature, °R  T m  = ( °F plus 460)

Meter pressure, (delta H) iwg  ΔH

Velocity head, (delta P) iwg  ΔP

Static pressure, iwg  P sg

Stack temperature, °R  T s  = ( °F plus 460)

Stack O2, % volume dry  O 2

Stack CO2, % volume dry  CO 2

Stack N2, % volume dry  N 2  = (100 - %O 2  - %CO 2 )

Nozzle area, square feet  A n  = π (D n / 2)² (1 ft/ 12 in)²

PM sampling time, minutes  Θ

Reference temperature, °R  T std  = ( °F plus 460)

using a calculator.

presented in the final report. This difference can be attributed to "significant digit round-off
errors" common when comparing computer spreadsheets results with those derived from

Note: The results calculated in the pages that follow may differ slightly from the results

560.5

1.433

0.8653

-0.10

820.8

2.74

9.97

87.29

0.000269

60

528

156.2

Page 1 of 4
EXAMPLE CALCULATIONS

STACK GAS VOLUMETRIC FLOW RATE

GHEC
A Vella

2 - Aux Boiler

021AS-386089
2018-09-21

0.9920

2.521

0.84

29.70

39.475
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1 VOLUMETRIC FLOW RATE

a. Standard sample gas volume, dscf

V m std  = (39.475)(0.992)(528)[29.7+(1.433)/(13.6)]
(560.5)(29.92)

V m std  =  dscf

b. Water vapor volume, scf

V w std  = (0.04715)(156.2)(528)
(528)

V w std  =  scf

c. Moisture content, non-dimensional

B ws  = 

(36.747 + 7.365)

B ws  =  moisture content (multiply by 100 for % by volume)

(7.365)

0.1670

Page 2 of 4

36.747

7.365

𝑉 ௦௧ௗ ൌ  𝑉 𝑌
𝑇௦௧ௗ  𝑃 

∆𝐻
13.6

𝑇  𝑃௦௧ௗ

𝑉௪ ௦௧ௗ ൌ  0.04715 𝑉
𝑇௦௧ௗ

528

𝐵௪௦ ൌ  
𝑉௪ ௦௧ௗ

𝑉 ௦௧ௗ  𝑉௪ ௦௧ௗ
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d. Stack gas molecular weight, lb/lb mole (dry)

MW dry  = [0.44(%CO 2 )] + [0.32(%O 2 )] + [0.28(%N 2 )]

MW dry  = [0.44(9.97)] + [0.32(2.74)] + [0.28(87.29)]

MW dry  =  lb/lb mole

e. Stack gas molecular weight, lb/lb mole (wet)

MW wet  = [MW dry (1-B ws )] + [18(B ws )]

MW wet  = [29.705(1-0.167)] + [18(0.167)]

MW wet  =  lb/lb mole

f. Absolute stack pressure, in Hg

P s  = 29.7 + (-0.1/13.6)

P s  =  in. Hg

g. Stack velocity, ft/sec

v s  = (85.49)(0.84) (0.8653)(820.8)
(29.693)(27.75)

v s  =  ft/sec

29.693

66.671

√

Page 3 of 4

29.705

27.750

𝑃௦ ൌ  𝑃 
𝑃௦

13.6

𝑣௦ ൌ 85.49 𝐶 ∆𝑃
𝑇௦

𝑃௦ 𝑀𝑊௪௧
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h. Actual stack flow rate, acfm

Q = (66.671)(2.521)(60)

Q  =  acfm

i. Standard stack gas flow rate, wscfm

Q ws  = (66.671)(2.521)(60)(528/820.8)(29.693/29.92)

Q ws  =  wscfm

j. Standard stack gas flow rate, dscfm

Q ds  = (66.671)(2.521)(60)(1-0.167)(528/820.8)(29.693/29.92)

Q ds  =  dscfm

k. Percent Isokinetic, %

I =

I =  %

5,363

107.0

(820.8)(36.747)(29.92)(100)
(528)(66.671)(60)(0.000269)(29.693)(60)(1 - 0.167)

Page 4 of 4

10,085

6,438

𝑄 ൌ 𝑣௦ 𝐴௦ 60 𝑚𝑖𝑛/ℎ𝑟

𝑄௪௦ ൌ 𝑣௦ 𝐴௦ 60 𝑚𝑖𝑛/ℎ𝑟
𝑇௦௧ௗ

𝑇௦

𝑃௦

𝑃௦௧ௗ

𝑄ௗ௦ ൌ 𝑣௦ 𝐴௦ 60 𝑚𝑖𝑛/ℎ𝑟 1 െ 𝐵௪௦
𝑇௦௧ௗ

𝑇௦

𝑃௦

𝑃௦௧ௗ

𝐼 ൌ  
𝑇௦ 𝑉 ௦௧ௗ 𝑃௦௧ௗ 100

𝑇௦௧ௗ 𝑣௦ 𝜃 𝐴 𝑃௦ 60 1 െ 𝐵௪௦
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Client: Grays Harbor Energy Center Run name: 2 Test Time: 1111-1141
Unit: Aux Boiler Test Date: 8/16/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd (MDL) 1.1 C
Molecular weight of gaseous species, lb/lb mole 28.01 MWs MWs = 28.01 for CO
Stack O2, % volume dry 2.74 O2

Stack flow rate, dscfm 5,354 Qds
Conversion factor from ppm to lb/scf 7.269E-08 CF CF = 7.269E-08 for CO

1. Gaseous Emissions

a. Concentration, ppm @ 3% O2 dry
( 20.9 - 3.0 )
(20.9- % O2)
( 20.9 - 3.0 )

18.16
= 1.08 ppm CO @ 3% O2

b. Mass emission rate, lb/hr

M = 0.0257 lb-CO/hr

c. Mass emission rate, kg/hr
1 kg

2.2046 lb
1

2.2046
M = 0.0117 kg-CO/hr

( 5,354 )

M' = ( 0.0257 ) ( )
M' = (  M  ) ( )

(Qds) (60 min/hr)

M = ( 1.1 ) ( 7.27E-08 ) (60)

M = (  C  ) (CF)

C3 = ( 1.1 ) [ ]
C3

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS

C3 = (  C  ) [ ]
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Client: Grays Harbor Energy Center Run name: 2 Test Time: 1111-1141
Unit: Aux Boiler Test Date: 8/16/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd 24.39 C
Molecular weight of gaseous species, lb/lb mole 46.01 MWs MWs = 46.01 for NOx
Stack O2, % volume dry 2.74 O2

Stack flow rate, dscfm 5,354 Qds
Conversion factor from ppm to lb/scf 1.194E-07 CF CF = 1.194E-07 for NOx

1. Gaseous Emissions

a. Concentration, ppm @ 3% O2 dry
( 20.9 - 3.0 )
(20.9- % O2)
( 20.9 - 3.0 )

18.16
= 24.04 ppm NOX @ 3% O2

b. Mass emission rate, lb/hr

M = 0.936 lb-NOX/hr

c. Mass emission rate, kg/hr
1 kg

2.2046 lb
1

2.2046
M = 0.424 kg-NOX/hr

M' = ( 0.9355 ) ( )
M' = (  M  ) ( )

(60 min/hr)

M = ( 24.4 ) ( 1.19E-07 ) ( 5,354 ) (60)

M = (  C  ) (CF) (Qds)

C3 = ( 24.39 ) [ ]
C3

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS

C3 = (  C  ) [ ]
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Client: Grays Harbor Energy Center Run name: 2 Test Time: 1111-1141
Unit: Aux Boiler Test Date: 8/16/2018

Sample Train Data

Reference Temperature, ⁰R 528 Tref = (ºF plus 460)
Concentration of gaseous species, ppmvd (MDL) 1.1 C
Molecular weight of gaseous species, lb/lb mole 12.01 MWs MWs = 12.01 for C
Stack O2, % volume dry 2.74 O2

Stack flow rate, dscfm 5,354 Qds
Conversion factor from ppm to lb/scf 3.117E-08 CF CF = 3.117E-08 for C

1. Gaseous Emissions

a. Mass emission rate, lb/hr

M = 0.011 lb-VOC/hr as carbon

b. Mass emission rate, kg/hr
1 kg

2.2046 lb
1

2.2046
M = 0.005 kg-VOC/hr as carbon

M' = ( 0.0110 ) ( )
M' = (  M  ) ( )

(60 min/hr)

M = ( 1.1 ) ( 3.12E-08 ) ( 5,354 ) (60)

M = (  C  ) (CF) (Qds)

GASEOUS EMISSIONS
EXAMPLE CALCULATIONS
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Project name: Project number:
Computed by: Calculation date:
Run number:

EMISSIONS DATA

Mass of collected particulate matter, mg  G m

Dry stack gas flow rate at standard conditions, dscfm  Q ds

Dry meter volume at standard conditions, dscf  V m std

Stack O2, % volume dry  O 2

Stack CO2, % volume dry  CO 2

1 PARTICULATE MATTER EMISSIONS
a. Grain loading, gr/dscf

G  = (0.0154) (4.42)

(36.747)

G  =  gr/dscf

using a calculator.

Page 1 of 2
EXAMPLE CALCULATIONS

PARTICULATE MATTER EMISSIONS

GHEC
A Vella

2 - Aux Boiler

021AS-386089
2018-09-23

4.42

5,363

36.747

2.74

9.97

Note: The results calculated in the pages that follow may differ slightly from the results

0.0019

presented in the final report. This difference can be attributed to "significant digit round-off
errors" common when comparing computer spreadsheets results with those derived from

𝐺 ൌ  0.0154
𝐺

𝑉 ௦௧ௗ
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b. Oxygen corrected grain loading, gr/dscf @ 3% O2

G 15  = 

G 15  =  gr/dscf @ 3% O2

c. Mass emission rate, lb/hr

M = (0.0019)(5,363)(60)

M =  lb/hr

d. Mass emission rate, kg/hr

M kg,h  = (0.087)(1)
(2.2046)

M kg,h  =  kg/hr

e. Mass emission rate, kg/day

M kg,day  = (0.039)(24)

M kg,day  =  kg/day0.936

Page 2 of 2

0.087

(7,000)

0.039

(0.0019)( 20.9 - 3)
( 20.9 - 2.74)

0.0019

𝑀 ൌ  𝐺 𝑄ௗ௦
60 𝑚𝑖𝑛/ℎ𝑟

7,000 𝑔𝑟/𝑙𝑏  

𝐺ଵହ ൌ  𝐺
20.9 െ 3

20.9 െ %𝑂ଶ

𝑀, ൌ  𝑀
1 𝑘𝑔

2.2046 𝑙𝑏  

𝑀,ௗ௬ ൌ  𝑀,
24 ℎ𝑟
1 𝑑𝑎𝑦  
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Grays Harbor Energy Center 
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APPENDIX D 
LABORATORY REPORTS 
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Grays Harbor Energy Center 
2018 Source Test Report 

 

 

Appendix D.1 
Ammonia, Sulfur Dioxide, and 

Particulate Matter Analyses 
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1685
             Client ID:     CT1 Cont 2 Run 1
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 244. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.890   0.013         217.   3.25
             

             Lab ID:        18-S1686
             Client ID:     CT1 Cont 2 Run 2
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 244. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.964   0.013         235.   3.25
             

             Lab ID:        18-S1687
             Client ID:     CT1 Cont 2 Run 3
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.993   0.013         228.   3.07
             

             Lab ID:        18-S1688
             Client ID:     CT2 Cont 2 Run 1
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 244. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.879   0.013         215.   3.25
             

             Lab ID:        18-S1689
             Client ID:     CT2 Cont 2 Run 2
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 234. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.762   0.013         178.   3.12
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1690
             Client ID:     CT2 Cont 2 Run 3
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 240. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.856   0.013         206.   3.20
             

             Lab ID:        18-S1691
             Client ID:     H2O2 Blank
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 182. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               SO2         0.056   0.013         10.2   2.43
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1699
             Client ID:     ST1B-CT1-R1
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 222. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.69   0.009          598.  2.10
             

             Lab ID:        18-S1700
             Client ID:     ST1B-CT1-R2
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 220. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          3.46   0.009          760.  2.08
             

             Lab ID:        18-S1701
             Client ID:     ST1B-CT1-R3
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 212. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.64   0.009          560.  2.00
             

             Lab ID:        18-S1702
             Client ID:     ST1B-CT1-R4
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 200. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3         0.184   0.009          36.8  1.89
             

             Lab ID:        18-S1703
             Client ID:     ST1B-CT1-R5
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.82   0.009          649.  2.17
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1704
             Client ID:     ST1B-CT1-R6
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 229. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.45   0.009          561.  2.16
             

             Lab ID:        18-S1705
             Client ID:     ST1B-CT1-R7
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 220. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.98   0.009          435.  2.08
             

             Lab ID:        18-S1706
             Client ID:     ST1B-CT1-R8
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.66   0.009          612.  2.17
             

             Lab ID:        18-S1707
             Client ID:     ST1B-CT1-R9
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 234. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.84   0.009          664.  2.21
             

             Lab ID:        18-S1708
             Client ID:     ST1B-CT1-R10
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 224. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          2.83   0.009          635.  2.11
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1709
             Client ID:     ST1B-CT1-R11
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 212. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3         0.167   0.009          35.4  2.00
             

             Lab ID:        18-S1710
             Client ID:     ST1B-CT1-R12
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          3.39   0.009          780.  2.17
             

             Lab ID:        18-S1711
             Client ID:     ST1B-CT1-Blank
             Site:          Grays Harbor Energy
             Sample Date:    8/14/18
             Sample Volume: 196. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3         < DL    0.009        < DL    1.85
             

             Lab ID:        18-S1712
             Client ID:     ST1B-CT2-R1
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.68   0.009          386.  2.17
             

             Lab ID:        18-S1713
             Client ID:     ST1B-CT2-R2
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 230. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.84   0.009          422.  2.17
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1714
             Client ID:     ST1B-CT2-R3
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 234. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.74   0.009          406.  2.21
             

             Lab ID:        18-S1715
             Client ID:     ST1B-CT2-R4
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 232. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.78   0.009          412.  2.19
             

             Lab ID:        18-S1716
             Client ID:     ST1B-CT2-R5
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 228. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.77   0.009          403.  2.15
             

             Lab ID:        18-S1717
             Client ID:     ST1B-CT2-R6
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 223. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.77   0.009          396.  2.11
             

             Lab ID:        18-S1718
             Client ID:     ST1B-CT2-R7
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 229. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.65   0.009          377.  2.16
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1719
             Client ID:     ST1B-CT2-R8
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 228. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.76   0.009          402.  2.15
             

             Lab ID:        18-S1720
             Client ID:     ST1B-CT2-R9
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 226. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.69   0.009          381.  2.13
             

             Lab ID:        18-S1721
             Client ID:     ST1B-CT2-R10
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 228. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.64   0.009          375.  2.15
             

             Lab ID:        18-S1722
             Client ID:     ST1B-CT2-R11
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 238. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.60   0.009          382.  2.25
             

             Lab ID:        18-S1723
             Client ID:     ST1B-CT2-R12
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 228. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3          1.70   0.009          388.  2.15
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        M041 - Montrose Air Quality Services
             Report Number: 18-362
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        18-S1724
             Client ID:     ST1B-CT2-Blank
             Site:          Grays Harbor Energy
             Sample Date:    8/15/18
             Sample Volume: 198. mL

                               mg/L               µg/sample
             Analyte        Conc.    DL          Conc.    DL
                               
               NH3         < DL    0.009        < DL    1.87
             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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ION CHROMATOGRAPHY RAW DATA 
 

Available upon request 
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Grays Harbor Energy Center 
2018 Source Test Report 

 

 

Appendix D.2 
Volatile Organic Compounds Analyses 
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Grays Harbor Energy Center 
2018 Source Test Report 

 

 

APPENDIX E 
EXCERPT FROM OPERATING PERMITS 
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No. EFSEC/2001-01 Amendment 3 
Page 5 of 20 

 

18. EFSEC concludes that 

18.1 The request for the third amendment was timely and complete (September 30, 2005). 

18.2 BACT: 

18.2.1 Based on comparable permit actions since 2002, EFSEC concludes that BACT 
for VOC emissions from the auxiliary using good combustion practice is 0.0055 
lb/MMBtu (one-hour average). 

18.2.2 For all other anticipated pollutants from the gas combustion turbines, heat 
recovery steam generators, auxiliary boiler, and cooling tower system BACT is 
the same as determined in Amendment 2. 

18.2.3 For the emergency backup diesel generator and diesel engine-driven fire water 
pump BACT constitutes the use of on-road diesel as defined in the Federal 
Code of Regulations at the time of purchase of the fuel oil. 

18.3 Interim source growth did not affect conclusions from the original permit analysis 
regarding air quality impact of this project. 

19. EFSEC finds that all requirements for new source review (NSR) and PSD are satisfied and that 
as approved below, the new emissions units comply with all applicable federal new source 
performance standards.  Approval of the PSD and NOC application is continued, and the 
request for delay in continuous construction is granted subject to the following conditions: 

 

APPROVAL CONDITIONS 

1. This Amendment supersedes air quality PSD approval EFSEC 2001-01, Amendment 2 dated 
October 19, 2004. 

2. The CGTs, HRSGs, and auxiliary boilers shall use only natural gas.  

3. The diesel emergency generators shall: 

3.1 Use only on-road specification diesel oil with a sulfur content as defined at the time of 
purchase in the Code of Federal Regulations (at the time of issuance of this permit, that 
definition is in 40 CFR § 80.29(a)(i)). 

3.2 Not exceed 500 hours per engine per year of operating time. 

4.  The emergency fire water pump engine shall use only on-road specification diesel oil with a 
sulfur content as defined at the time of purchase in the Code of Federal Regulations (at the 
time of issuance of this permit, that definition is in 40 CFR § 80.29(a)(i)). 

5. Each CGT exhaust stack shall not exceed the following: 

5.1 Nitrogen oxide (NOX)emissions limitations: 

5.1.1 9.86 kilograms/hour (kg/hr) (21.7 pounds/hour (lb/hr)), 1-hour (1-hr.) average 
when duct firing, 

5.1.2 7.89 kg/hr (17.4 lb/hr), 24-hour moving average, 
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5.1.3 2.5 parts per million by volume, dry (ppm), 1-hr average, corrected to 15.0% 
oxygen (O2), 

5.1.4 2.0 ppm, 24-hour moving average, corrected to 15% O2, 

5.1.5 Initial compliance shall be determined in accordance with 40 CFR Subpart GG and 
EPA Reference Method 20, except that the instrument span shall be set between 
zero and 25 ppm, and 

5.1.6 Routine compliance will be indicated by continuous emission monitors for NOX 
and O2.  The continuous emission monitoring system (CEMS) must meet the 
requirements of Approval Condition 18.1. 

5.2 Carbon monoxide (CO) emissions:  

5.2.1 3 ppm corrected to 15.0 percent oxygen, 3-hr. average, 

5.2.2 7.23 kg/hr (15.9 lb/hr) at 100% load, 3-hr. average, 

5.2.3 Initial compliance for each CGT shall be determined by EPA Reference Method 10 
or an equivalent method agreed to in advance by EFSEC.  The span and linearity 
calibration gas concentrations in Method 10 shall be appropriate to the CO 
concentration limits specified in this condition, and  

5.2.4 Routine compliance determinations will be determined through use of a continuous 
emission monitor meeting the requirements of Approval Condition 18.3. 

5.3 Sulfur dioxide emissions:  

5.3.1 1.5 kg/hr (3.3 lb /hr), rolling annual-average calculated monthly,  

5.3.2 9.0 kg/hr (19.8 lb/hr), 1-hr. average, 

5.3.3 Initial compliance for each CGT shall be determined by EPA Reference Method 8, 
or an equivalent method approved in advance by EFSEC.  Grays Harbor Energy 
LLC shall conduct source testing for sulfur dioxide once per calendar quarter for 
the first year of operation at each CGT exhaust stack,  

5.3.4 Routine compliance shall be determined through: 

5.3.4.1 Annual stack test on each CGT stack using the above Reference 
Method. 

5.3.4.2 The timing of the annual stack test will coincide with the annual 
RATA testing for the installed CEM systems,  

5.3.5 Routine compliance shall be indicated through: 

5.3.5.1 Monthly calculation of the SO2 emissions based on 

5.3.5.1.1 The quantity of natural gas used by each turbine 

5.3.5.1.2 The total sulfur content of the natural gas consumed 

5.3.5.1.3 Subtracting the quantity of potential SO2 converted to H2SO4. 
 The conversion rate of potential SO2 to H2SO4 is determined 
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through the information provided by the Method 8 stack tests 
required in Approval Conditions 5.3.4.1 and 5.4.3.1.  

5.3.5.1.4 Grays Harbor Energy LLC shall report to EFSEC on a 
monthly basis the quantity and average sulfur content of the 
natural gas burned by the CGT units at the facility.  Total sulfur 
content of the natural gas shall be substantiated by purchase 
records and vendor's reports or total sulfur content monitoring 
performed by Grays Harbor Energy LLC on the gas used at this 
facility.  

5.3.6 Fuel sulfur determination shall follow the more stringent of the procedures in 40 
CFR 60.335(d) and (e) and 40 CFR Part 75, Appendix D. 

5.4 Sulfuric acid mist  emissions 

5.4.1 0.984 kg/hr (2.17 lb H2SO4/hr), rolling annual average calculated monthly,  

5.4.2 Initial compliance with the sulfuric acid emissions limits shall be determined by 
EPA Reference Method 8, or an equivalent method approved by EFSEC.  Grays 
Harbor Energy LLC shall conduct source testing for sulfuric acid mist once per 
calendar quarter for the first year of operation at each exhaust stack. 

5.4.3 Routine compliance shall be indicated through: 

5.4.3.1 An annual emissions test on each CGT exhaust stack using the 
methods indicated above.  After the initial 3 years of tests on each CGT 
stack have been completed, each CGT stack shall be tested once every 5 
years unless the initial 3 years of testing indicates noncompliance with 
the limitations, then the testing frequency remains annual until 3 
consecutive years of testing indicating compliance is achieved.  If a once 
every 5 year test indicates noncompliance, the testing frequency reverts 
to yearly until 3 consecutive years of testing indicating compliance is 
achieved.  The timing of these annual emissions tests shall coincide with 
the annual RATA testing, and 

5.4.3.2 Monthly calculation of the sulfuric acid mist emissions based on: 

5.4.3.2.1 The quantity of natural gas used by each turbine, 

5.4.3.2.2 The total sulfur content of the natural gas consumed, 

5.4.3.2.3 Subtracting the quantity of potential SO2 converted to H2SO4. 
 The conversion rate of potential SO2 to H2SO4 determined 
through the Method 8 stack tests required in Approval 
Conditions 5.3.4.1 and 5.4.3.1 and updated annually.   

5.4.4 Fuel sulfur determination shall follow procedures outlined in Approval Condition 
5.3.4.1. 
 

5.5 Volatile organic compound (VOC) emissions:  
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5.5.1 2.86 kg/hr (6.3 lb/hr), 1-hr average, reported as carbon equivalent, 

5.5.2 2.8 ppm, 1-hr average, reported as carbon equivalent, 

5.5.3 Initial compliance for each CGT shall be determined by EPA Reference Method 
25A or 25B, South Coast Air Quality Management District Method 25.3, or an 
equivalent method agreed to in advance by EFSEC, and 

5.5.4 Routine compliance will be indicated through boiler operating records indicating: 

5.5.4.1  Hours of operation, 

5.5.4.2  Fuel flow,  

5.5.4.3  Application of an emission factor derived from stack testing of the 
installed boiler, and 

5.5.4.4  An annual stack test using one of the above referenced methods.  
After 3 consecutive years of stack testing indicating compliance, Grays 
Harbor Energy LLC may request and EFSEC may approve an alternative 
testing frequency.  At no time shall stack testing be less frequent than once 
every 5 years. 

5.6 Particulate Matter and Particulate Matter less than or equal to 10 micrometer (PM10) 
emissions: 

5.6.1 246.0 kg/24 hours (542.4 lb/24 hours), filterable plus condensable PM,   

5.6.2 0.003 grains/dry standard cubic foot (gr/dscf), filterable plus condensable PM at 
15% O2,   

5.6.3 Initial compliance for each CGT exhaust stack shall be determined by use of 
EPA Reference Methods 5, 201, or 201A, plus Reference Method 202, or an 
equivalent method agreed to in advance by EFSEC. Use of EPA Reference 
Method 5 assumes all filterable particulate is PM10.  Use of EPA Reference 
Method 201 or 201A assumes that the mass of filterable PM is equal to the mass 
of filterable PM10.  If Method 201 or 201A is used, the mass of particulate 
retained in the cyclone shall be determined and reported. 

5.6.4 The results of the filterable and condensable particulate analyses shall be reported 
as total particulate, filterable particulate and condensable particulate. 

5.6.5 Routine compliance shall be the following: 

5.6.5.1 An annual emissions test on each CGT exhaust stack using the 
methods indicated above. 

5.6.5.2 After the initial 3 years of tests on each CGT stack have been 
completed, each CGT stack shall be tested once every 5 years unless the 
initial 3 years of testing indicates noncompliance with the limitations, then 
the testing frequency remains annual until 3 consecutive years of testing 
indicating compliance is achieved.  If a once every 5 year test indicates 
noncompliance, the testing frequency reverts to yearly until 3 consecutive 
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years of testing indicating compliance is achieved. 

5.6.5.3 The timing of these annual emissions tests shall coincide with the 
annual RATA testing. 

5.6.6 When PM10 stack test data is not available, routine compliance shall be indicated 
by the use of natural gas for fuel and through operating records and the application 
of a source test derived emission factor. 

5.7 Ammonia (free NH3 and combined measured as NH3) emissions:  

5.7.1 5.0 ppm, 24-hour average corrected to 15.0 percent O2, 

5.7.2 7.3 kg/hr (16.1 lb/hr), 24-hour average, 

5.7.3 The emission limits in Conditions 5.7.1 and 5.7.2 are relieved during startup, 
shutdown and scheduled maintenance, 

5.7.4 Initial compliance for each CGT shall be determined by Bay Area Air Quality 
Management District Source Test Procedure ST-1B, "Ammonia, Integrated 
Sampling,” EPA Conditional Test Method 027, or an equivalent method approved 
in advance by EFSEC,  

5.7.5 Routine compliance determinations will be determined through use of a CEMS 
which meets the requirements of Approval Condition 18.2 or Grays Harbor Energy 
LLC may propose alternative means for continuous assessment and reporting of 
NH3 emissions for approval by EFSEC.  Any proposed alternative NH3 reporting 
shall be at a minimum equivalent to a CEMS meeting the requirements of 
Approval Condition 18.2, and 

5.7.6 The SCR catalyst system treating the exhaust from one CGT shall be repaired, 
replaced or have additional catalyst bed installed at the next scheduled outage, 
following a calendar month when ammonia slip can not be maintained at or 
below 4.5 ppm, 1 hour average corrected to 15.0 percent oxygen, based on the 
actual operating hours of the CGT.  No month with less than 200 hours of actual 
operation (excluding start-up and shutdown hours) will be used for this 
evaluation.  The outage to repair or replace or install additional catalyst to the 
SCR system shall be no later than 12 months after the month the ammonia slip 
exceeds the 4.5 ppm criteria given above. 

5.8 Opacity at the CGT exhaust stack:  

5.8.1 Shall not exceed a six minute average opacity of 5 percent, 

5.8.2 Determined by use of EPA Reference Method 9 or an equivalent method approved 
in advanced by EFSEC, 

5.8.3 A certified opacity reader shall read and record the opacity of each operating unit 
once per day, and 

5.8.4 Installation of a Continuous Opacity Monitoring system on each CGT can be 
substituted for use of EPA Reference Method 9 readings for the CGTs.  If installed, 
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the continuous opacity monitor must meet the requirements of Approval Condition 
18.4. 

6. The auxiliary boiler exhaust stack shall not exceed the following: 

6.1 NOX emissions limitations: 

6.1.1 0.468 kg/hr (1.03 lb/hr), 1-hr. average, 

6.1.2 30 ppm at 3% O2, 1-hr. average, 

6.1.3 Initial compliance shall be determined in accordance with 40 CFR Subpart GG and 
EPA Reference Method 20, except that the instrument span shall be set between 
zero and 75 ppm, and 

6.1.4 Routine compliance will be indicated through 

6.1.4.1  Boiler operating records indicating hours of operation and fuel flow 
and the application of an emission factor derived from stack testing of the 
installed boiler, and  

6.1.4.2 Periodic stack tests taken at 5 year intervals after the initial 
compliance test.  

6.2 CO emissions: 

6.2.1 50.0 ppm, 1- hour average corrected to 3.0% O2, 3-hr. average, 

6.2.2 0.485 kg/hr (1.07 lb/hr) at 100% load, 3-hr. average, 

6.2.3 Initial compliance for the auxiliary boiler shall be determined by EPA Reference 
Method 10 or an equivalent method agreed to in advance by the EFSEC.  The span 
and linearity calibration gas concentrations in Method 10 shall be appropriate to 
the CO concentration limits specified in this condition, and  

6.2.4 Routine compliance will be indicated through: 

6.2.4.1  Boiler operating records indicating 

6.2.4.1.1 Hours of operation and, 

6.2.4.1.2 Fuel flow, 

6.2.4.2 The application of an emission factor derived from stack testing of 
the installed boilers, and 

6.2.4.3  Periodic stack tests taken at 5 year intervals after the initial 
compliance test.  

6.3 SO2 emissions: 

6.3.1 0.032 kg/yr (0.07 lb/hr) annual average, calculated monthly, 

6.3.2 1 ppm at 3% O2, 3- hr. average, 

6.3.3 Initial compliance for the auxiliary boiler shall be determined by EPA Reference 
Method 8, or an equivalent method approved in advance by EFSEC,  
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6.3.4 Routine compliance shall be determined by 

6.3.4.1  Fuel consumption records for the auxiliary boiler and 

6.3.4.2  Total sulfur content of the natural gas consumed in the boilers, and 

6.3.5 Natural gas sulfur content shall be measured and reported through the methods 
defined in Approval Condition 5.3.4.1. 

6.4 VOC emissions: 

6.4.1 0.073 kg/hour (0.16 lb/hr), 1-hour average, reported as carbon equivalent, 

6.4.2 Initial compliance for the auxiliary boiler shall be determined by EPA Reference 
Method 25A or 25B, or an equivalent method agreed to in advance by EFSEC, and 

6.4.3 Routine compliance will be indicated through boiler operating records indicating 

6.4.3.1  Hours of operation 

6.4.3.2  Fuel flow, and  

6.4.3.3  Application of an emission factor derived from stack testing of the 
installed boilers  

6.4.3.4  Periodic stack tests, using one of the above referenced methods, taken at 5 
year intervals after the initial compliance test. 

6.5 PM10 emissions: 

6.5.1 3.175 kg/day (7.0 lb/day), annual average, filterable plus condensable PM10, 

6.5.2 0.005 gr/dscf, filterable plus condensable PM at 15% O2, 

6.5.3 Initial compliance for the auxiliary boiler exhaust stack shall be determined by 
either EPA Reference Methods 5, 201, or 201A, or an equivalent method agreed to 
in advance by EFSEC.  Use of EPA Reference Method 5 assumes all particulate is 
in the form of PM10,  Use of EPA Reference Method 201 or 201A assumes that the 
mass of filterable PM is equal to the mass of filterable PM10, 

6.5.4 The results of the filterable and condensable particulate analyses shall be reported 
as total particulate, filterable particulate and condensable particulate, and 

6.5.5 Routine compliance will be indicated through: 

6.5.5.1  Boiler operating records indicating 

6.5.5.1.1 Hours of operation, 

6.5.5.1.2 Fuel flow, and  

6.5.5.1.3 Application of an emission factor derived from stack testing 
of the installed boilers. 

6.5.5.2 Periodic stack tests, using the above specified methods, taken at 5 year 
intervals after the initial compliance test. 
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REVIEW AND CERTIFICATION 

I certify that to the best of my knowledge the information in this test protocol is complete and 
accurate and conforms to the requirements of the Montrose Quality Manual and ASTM D7036-
04. 

Name:  Kristina Schafer  Title:  District Manager  

Sign:    Date:    

I have reviewed, technically and editorially, details, and other appropriate written materials 
contained herein, and hereby certify that to the best of my knowledge the presented material is 
authentic and accurate and conforms to the requirements of the Montrose Quality Manual and 
ASTM D7036-04. 

Name:  Dan Duncan  Title:  QA/QC Manager  

Sign:    Date:    

Test Plan Prepared by: Kristina Schafer 
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1.0 INTRODUCTION AND SUMMARY 

1.1 PROGRAM OBJECTIVES 

Montrose Air Quality Services, LLC (Montrose) has been contracted by Grays Harbor Energy, 
LLC to perform a series of air emission tests at their facility located in Elma, Washington. The 
tests will be conducted to determine compliance with the source testing limitations of the Energy 
Facility Site Evaluation Council (EFSEC) Final Approval of the PSD and NOC 2001-01 
Amendment 3. Additional tests will be performed to audit the performance of the continuous 
emission monitoring systems (CEMS) in accordance with 40 CFR, Part 60, Appendix B and 40 
CFR, Part 75, Appendix A.  

Tests are scheduled to be conducted on August 15-17, 2018. Montrose will provide the test 
personnel and the necessary equipment to measure emissions as outlined in this test plan. 
Facility personnel will provide the process and production data to be included in the final report. 
A summary of the test program is presented below in Tables 1-1 and 1-2. 

TABLE 1-1 
SUMMARY OF GAS TURBINES #1 AND #2 TEST PROGRAM 

Source Pollutants Test Methods No. Runs Duration 

Gas Turbines 
#1 and #2 

    
O2 RATA EPA 3A and PS-3 1-12 21 minutes 

    
CO2 EPA 3A 1, 2, 3 60 minutes 

    
CO RATA EPA 10 and PS-4A 1-12 21 minutes 

    
NOx as NO2 RATA EPA 7E and PS-2 1-12 21 minutes 

    
VOC EPA 25A 1, 2, 3 60 minutes 

    
NH3 RATA BAAQMD ST-1B 1-12 30 minutes 

    
SO2 CTM-013/NCASI 8A 1, 2, 3 60 minutes 

    
Moisture EPA 4 1, 2, 3 60 minutes 

    
Flow Rate EPA 19 / 1, 2 1, 2, 3 60 minutes 
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TABLE 1-2 
SUMMARY OF AUXILIARY BOILER TEST PROGRAM 

Source Pollutants Test Methods No. Runs Duration 

Auxiliary Boiler 

    
O2, CO2 EPA 3A 1, 2, 3 60 minutes 

    
CO EPA 10 1, 2, 3 60 minutes 

    
NOx as NO2 EPA 7E 1, 2, 3 60 minutes 

    
VOC EPA 25A 1, 2, 3 60 minutes 

    
PM10 EPA 5/202 1, 2, 3 60 minutes 

    
Moisture EPA 4 1, 2, 3 60 minutes 

    

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D-7036 (Standard Practice for Competence 
of Air Emission Testing Bodies). Montrose completed multiple functional assessments for ASTM 
D7036-04 which were conducted by the American Association for Laboratory Accreditation 
(A2LA). Our project managers have been certified under the qualified source testing individual 
(QSTI) program instituted by the Source Evaluation Society (SES). All testing is overseen and 
supervised on site by at least one Qualified Individual (QI), as defined in 40 CFR 72.2. 
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1.2 PROJECT CONTACTS  

Facility Information 
Source Location: Grays Harbor Energy Center  

 401 Keys Road  
 Elma, Washington 98541  

Project Contact: Dan Rottler Chris Sherin 
Role: Plant Engineer Plant Manager 

Company: Grays Harbor Energy Center Grays Harbor Energy Center 
Telephone: (360) 482-6292 (360) 482-4349 

Email: DRottler@invenergyllc.com csherin@invenergyllc.com 
    
Agency Information 
Regulatory Agency: Energy Facility Site Evaluation          Olympic Region Clean Air 

Council                                               Agency 
Agency Contact: Sonia E. Bumpus Robert Moody 

Telephone: (360) 664-1363 (360) 539-7610 
Email: Sonia.Bumpus@utc.wa.gov Robert.Moody@orcaa.org 

    
Testing Company Information 

Testing Firm: Montrose Air Quality Services, LLC (Montrose) 
Contact: Kristina Schafer Scott Chesnut 

Title: District Manager District Manager 
Telephone: (253) 480-3801 (360) 922-6140 

Email: kschafer@montrose-env.com schesnut@montrose-env.com 
    
Laboratory Information 

Laboratory: Chester LabNet  
City, State: Tigard, Oregon  
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2.0 PROJECT DESCRIPTION 

2.1 APPLICABLE REGULATIONS AND PERMIT LIMITS 

The results from this test program will be presented in units consistent with those listed in the 
permit or subpart. The limits are presented in Tables 2-1 and 2-2 below and are also used as the 
“applicable standards” for alternate pass / fail criteria in reporting RATA results. The performance 
specifications for the RATA are presented in Table 2-3. 

TABLE 2-1 
EMISSION LIMITS 

GAS TURBINES #1 AND #2 
 

Emission 
Parameter 

Units of Measurement 
Permit 

Limitations 
Emission Limit 

Reference 

Oxides of Nitrogen 
(NOX) 

kg/hr, 1-hour average when duct firing 
kg/hr, 24-hour moving average 

ppmvd @ 15% O2, 1-hour average 

ppmvd @ 15% O2, 24-hour moving average 

9.86 
7.89 
2.5 
2.0 

Permit 5.1.1 
Permit 5.1.2 
Permit 5.1.3 
Permit 5.1.4 

Carbon Monoxide 
(CO) 

ppmvd @ 15% O2, 3-hour average 

kg/hr at 100% load, 3-hour average 
3 

7.23 
Permit 5.2.1 
Permit 5.2.2 

Volatile Organic 
Compounds 

(VOC) 

kg/hr, 1-hour average, reported as carbon 
equivalent 

ppmvd, 1-hour average reported as carbon 
equivalent 

2.86 
 

2.8 
 

Permit 5.5.1 
 

Permit 5.5.2 
 

Oxides of Sulfur  
(SO2) 

kg/hr, rolling annual average calculated 
monthly 

kg/hr, 1-hour average 

1.5 
 

9.0 

Permit 5.3.1 
 

Permit 5.3.2 

Ammonia (NH3) 
ppmvd @ 15% O2, 24-hour average 

kg/hr, 24-hour average 
5.0 
7.3 

Permit 5.7.1 
Permit 5.7.2 

Particulate Matter 
kg/24 hours, filterable plus condensable 

gr/dscf @ 15% O2 
246.0 
0.003 

Permit 5.6.1 
Permit 5.6.2 
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TABLE 2-2 
EMISSION LIMITS 

AUXILIARY BOILER 
 

Emission 
Parameter 

Units of Measurement 
Permit 

Limitations 
Emission Limit 

Reference 

Oxides of Nitrogen 
(NOX) 

kg/hr, 1-hour average 
ppmvd @ 3% O2, 1-hour average 

0.468 
30 

Permit 6.1.1 
Permit 6.1.2 

Carbon Monoxide 
(CO) 

ppmvd @ 3% O2, 3-hour average 

kg/hr at 100% load, 3-hour average 
50.0 

0.485 
Permit 6.2.1 
Permit 6.2.2 

Volatile Organic 
Compound (VOC) 

kg/hr, 1-hour average, reported as carbon 
equivalent 

0.073 Permit 6.4.1 

Particulate Matter 
kg/day, annual average, filterable plus 

condensable PM10 
gr/dscf @ 15% O2 

3.175 
 

0.005 

Permit 6.5.1 
 

Permit 6.5.2 
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TABLE 2-3 
SUMMARY OF PERFORMANCE SPECIFICATIONS 

Parameter 

Performance 
Specification 

40 CFR, Part 60 
Appendix B 

Performance 
Specification 

40 CFR, Part 75 
Appendix A 

Specification Limit 

     
O2 Analyzer    

% volume dry 3, Section 13.2 Section 3.3.3 a / g 
     
NOX Analyzer    

ppm volume dry 2, Section 13.2 Section 3.3.7 b or c / h or i 
ppmvd @ 15% O2 2, Section 13.2 Section 3.3.7 b or c / h or i 
lb/hr as NO2 2 / 6, Section 13.2 Section 3.3.7 b or c / h 
lb/MMBtu as NO2 2 / 6, Section 13.2 Section 3.3.2 b or c / h or j 

     
CO Analyzer    

ppm volume  4A, Section 13.2 -- d, e, or f 
ppm @ 15% O2 4A, Section 13.2 -- d, e, or f 
lb/hr 4A / 6, Section 13.2 -- b or c 
lb/MMBtu 4A / 6, Section 13.2 -- b or c 
    

NH3 Analyzer    
ppm @ 15% O2 4A, Section 13.2 -- d, e, or f 
lb/hr 4A / 6, Section 13.2 -- b or c 

     

40 CFR, Part 60 
a No greater than 1% O2 (based on actual analyzer readings). 
b No greater than 20% of the RM value (if average emissions are above 50% of the emission standard). 
c No greater than 10% of the applicable standard (if average emissions are less than 50% of the emission standard). 
d No greater than 10% of the RM value. 
e No greater than 5% of the applicable standard. 
f Within 5 ppm (or lb/hr equivalent) absolute difference between the RM and CEMS, plus confidence coefficient. 
g The criteria for the NH3 RATA were set by ORCAA to be no greater than 35% of the RM value or 20% of the 

applicable standard. 
40 CFR, Part 75 
h No greater than 10% of the RM. 
i No greater than 0.020 lb/MMBtu of the RM mean value if the 10% of RM criteria is not met (for use when analyzer 

emission rate is no greater than 0.200 lb/MMBtu). 
j Within 15 ppm absolute difference between the RM and CEMS, plus confidence coefficient. 

2.2 TEST MATRIX AND PROPOSED SCHEDULE 

The proposed schedule for this test program is detailed in Table 2-4 below. 
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TABLE 2-4 
TEST MATRIX AND PROPOSED SCHEDULE 

Date 
Source ID/ 

Activity 
Sample 
Runs 

Sample 
Duration 

    
August 14, 2018 Travel, set-up -- -- 

    
August 15, 2018 Gas Turbine #1   

 NOx, O2, CO2, CO RATAs 1-12 21 minutes 
 NH3 RATA 1-12 30 minutes 
 SO2, VOCs 1, 2, 3 60 minutes 
 Volumetric flow rate & moisture 1, 2, 3 60 minutes 
    

August 16, 2018 Gas Turbine #2   
 NOx, O2, CO2, CO RATAs 1-12 21 minutes 
 NH3 RATA 1-12 30 minutes 
 SO2, VOCs 1, 2, 3 60 minutes 
 Volumetric flow rate & moisture 1, 2, 3 60 minutes 
    

August 17, 2018 Auxiliary Boiler   
 NOx, O2, CO2, CO 1, 2, 3 60 minutes 
 VOCs 1, 2, 3 60 minutes 
 PM 1, 2, 3 60 minutes 
    

October 16, 2018 
Permit Report submittal 

deadline 
-- -- 

    

2.3 TEST PERSONNEL AND RESPONSIBILITIES 

The test team will consist of one Field Project Manager and two Field Technicians. The Field 
Project Manager is responsible for overseeing sample and data collection, while the Field 
Technician works at the sample location. It is anticipated that Scott Chesnut, QSTI (1-4) will be 
the Field Project Manager. The staff assignments for the Field Technician positions have not been 
finalized as of the date of this test plan. The Field Technicians will be fully qualified to perform all 
test methods in this test plan. At least one team member will hold current QSTI and/or QI 
certifications for all test methods included in this test program.  
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3.0 SOURCE LOCATION INFORMATION 

3.1 FACILITY AND SOURCE DESCRIPTION 

The Grays Harbor facility is located at 401 Keys Road in Elma, Washington. The facility includes 
two General Electric Frame 7FA combined cycle units. Each turbine is equipped with dry low-NOx 
combustors and a selective catalytic reduction (SCR) system for NOx emissions control and an 
oxidation catalyst for CO emissions control. 

3.2 PLANT CEMS AND DAS DESCRIPTION 

Each stack has a dry extractive continuous emissions monitoring system (CEMS) to measure O2, 
CO and NOX emissions. The steam generated from each block of two units supplies a single 
steam turbine-generator set. The two units are arranged in combined cycle mode with a single 
steam turbine generator. 

TABLE 3-1 
CEMS INFORMATION 

Analyzer Type Manufacturer / Model No Serial No. Turbine 1 Serial No. Turbine 2 

     
Low CO/O2 Oxymat 6E P6-0489 P6-0490 

     
CO  Siemens / U23 P6-0444 P6-0445 

     
NOx Thermo / 42i LS 1152020022 1162090003 

     
NH3 Thermo / 42i LS 1162090004 1152020023 

     

3.3 PLANT ENTRY AND SAFETY 

Safety is a priority at Montrose. A discussion of the field safety measures, which will be employed 
on this project, are detailed below. 

3.3.1 Safety Responsibilities 

As per 40 CFR 60 Subpart A, Section 60.8, the facility should provide the following provisions at 
each sample location: 

 Sampling ports, which meet EPA minimum requirements for testing. The caps 
should be removed or loosened. 

 Safe sampling platforms, man lift, etc. 

 Safe access to the platforms and test ports 

 Sufficient utilities to perform all necessary testing 

Montrose will comply with all safety requirements at the facility. The facility plant safety 
coordinator is responsible for ensuring routine compliance with plant entry, health, and safety 
requirements. The facility plant manager has the authority to impose or waive facility restrictions. 
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The Montrose test team leader has the authority to negotiate any deviations from the facility 
restrictions with the plant site safety coordinator. 

3.3.2 Safety Program 

Montrose has a comprehensive health and safety program that satisfies State and Federal OSHA 
requirements. The program includes an Illness and Injury Prevention Program, site-specific safety 
meetings, and training in safety awareness and procedures. The basic elements include: 

 Written policies and procedures 

 Routine training of employees and supervisors 

 Medical monitoring when necessary 

 Use of personal protection equipment 

 Hazard communication 

 Pre-test safety meetings 

 Routine surveillance of on-going test work 

Montrose will provide all safety-related equipment to its employees. The equipment will include, 
but is not limited to; hard hats, safety shoes, safety glasses that seal around the eyes (or goggles), 
hearing protection, and hand protection. 

3.3.3 Safety Requirements 

All test personnel will adhere to the following standard safety measures: 

 Attend safety indoctrination session upon initial arrival at the plant and complete 
the safety checklist 

 Confine selves to the testing and administration areas only 

 Wear hard hats at all times on-site where designated 

 Wear protective shoes or boots in test area 

 Wear advanced protective eyewear and gloves in designated areas 

 Use full body harnesses and follow OSHA tie-off standards 

 Know the location of first aid equipment and fire extinguishers 

 Refrain from smoking 

3.4 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests will be performed while the source units, and applicable abatement units, are 
operating at the conditions required by the permit.  

Plant personnel will establish the test conditions and will collect all applicable unit-operating data. 
Montrose will monitor the collection of process data and will provide additional data collection as 
necessary to document operation. The plant’s unit operating data will be used to document 
process conditions during the test runs. Data presented in this report includes the following: 
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Gas Turbines: 

 Fuel flow rates 

 Gross power output 

 CEMS data 

 Manufacturer, Model and SN of the CEMS 

Auxiliary Boiler 

 Fuel flow rates 

3.5 SAMPLING LOCATIONS AND ACCESS 

Information regarding the sampling locations is presented below: 
  

Sample location ID: Turbine Units 1 and 2 exhaust stacks (locations are identical) 

Configuration: Cylindrical, vertical 

Dimensions: 18 ft. in diameter 

Port locations: Appx. 45 ft. (~2.5 duct diameters) upstream from stack exit 
 Appx. 100 ft. (~5.6 duct diameters) downstream from nearest stack 

disturbance 
Port configuration Four ports located 90 apart from one another 

  
Sample location ID: Auxiliary Boiler 

Configuration: Cylindrical, vertical 

Dimensions: 21-inch in. diameter 

Port locations: Appx 12 ft upstream from stack exit 
 Appx 15 ft downstream from nearest stack disturbance 

Port configuration Two 5-inch ports located at 90 degrees from one another 

Port access: Manlift 

Traverse point information is presented below: 

 RATA testing will be conducted at 0.4, 1.2, and 2.0 meters from the stack wall 

 Particulate tests - 24 points total, 12 from each of two ports located 90 degrees 
apart from one another 

 Gaseous emission tests – sampling point selection to be performed per EPA 
Method 7E 
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4.0 TEST PROGRAM DESCRIPTION 

4.1 TEST PROCEDURES 

The test procedures to be used for this test program are summarized in Tables 4-1 and 4-2 below. 
Additional information regarding specific applications or modifications to standard procedures is 
presented in the following sub-sections. 

TABLE 4-1 
TEST PROCEDURES 

GAS TURBINES #1 AND #2 

Parameter Measurement Principle Reference Method 

    
NOx Chemiluminescence EPA 7E 

    
O2 Paramagnetism EPA 3A 

    
CO2 Non-dispersive infrared EPA 3A 

    
CO Gas filter correlation NDIR EPA 10 

    
SO2us IC or BaCl2 titration CTM-013/NCASI 8A 

    
NH3 Ion selective electrode analyzer BAAQMD ST-1B 

    
VOC Flame ionization detection EPA 25A 

    
Moisture Impinger weight gain EPA 4 

    

Vol. Flow Rate 
Stoichiometric calculation/pitot-

temperature traverse 
EPA 19/1, 2 

    

Note: Stack gas volumetric flow rates will be determined by stoichiometric calculations based on 
fuel flow rate (from the plant’s certified fuel flow meters), fuel composition, and excess O2 (%) 
from the flue gas (as measured by Montrose). Calculations will be performed using an “Fd” factor 
(8710 dscf/MMBtu @ 0% O2) and a higher heating value for natural gas (based on the fuel 
analysis) using calculations described in EPA Method 19. The results will be used with the 
measured emission concentrations to calculate mass emission rates. 
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TABLE 4-2 
TEST PROCEDURES 
AUXILIARY BOILER 

Parameter Measurement Principle Reference Method 

    
Volumetric flow rate Pitot/temperature traverse EPA 1, 2 

    
NOx Chemiluminescence EPA 7E 

    
O2 Paramagnetism EPA 3A 

    
CO2 Non-dispersive infrared EPA 3A 

    
CO Gas filter correlation NDIR EPA 10 

    
PM10 Gravimetry EPA 5/202 

    
VOC Flame ionization detection EPA 25A 

    
Moisture Impinger weight gain EPA 4 
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4.1.1 EPA Method 1, Traverse Points 

EPA Method 1 is used to assure that representative measurements of volumetric flow rate are 
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a 
traverse point within each of the equal areas. Acceptable sample locations must be located at 
least two stack or duct equivalent diameters downstream from a flow disturbance and one-half 
equivalent diameter upstream from a flow disturbance. An EPA Method 1 diagram is included in 
the final report. 

 Method Deviations: None 
 Method Options: N/A 

Sampling traverse points for gaseous methods are determined in accordance with EPA Method 
7E. For RATA testing a 3-point probe traverse is performed along the measurement line of the 
inner diameter of the stack exhaust at 16.7%, 50%, and 83.3%. If the stack diameter is greater 
than 2.4 meters, and stratification is not expected, then sampling is performed 0.4, 1.2, and 2.0 
meters from the stack wall. Source gas will be sampled for at least 30 minutes during each run. 

4.1.2 EPA Method 2, Velocity 

EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a 
pressure measurement device, and to measure the gas temperature using a calibrated 
thermocouple connected to a thermocouple indicator. Typically, Type S (Stausscheibe) pitot tubes 
conforming to the geometric specifications in the test method are used, along with an inclined 
manometer. The measurements are made at traverse points specified by EPA Method 1. The 
molecular weight of the gas stream is determined from independent measurements of O2, CO2, 
and moisture. The stack gas volumetric flow rate is calculated using the measured average 
velocity head, the area of the duct at the measurement plane, the measured average temperature, 
the measured duct static pressure, the molecular weight of the gas stream, and the measured 
moisture. 

 Method Deviations: None 

 Method Options: N/A 

4.1.3 Volumetric Flow Rate 

Stack gas volumetric flow rates will be determined by the procedures outlined in EPA Method 19. 
Pertinent information regarding the performance of the method is presented below: 

 F Factor: Oxygen based F-factor, dry basis (Fd)  

 Higher Heating Value Source: Analysis of fuel samples by Grays Harbor 
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4.1.4 Gaseous Emissions 

Concentrations of the gaseous constituents of stack gas (O2, CO2, NOx, CO, VOC) will be 
measured using Montrose’s dry extractive reference method (RM) monitor system in accordance 
with EPA Method 7E. This system meets the requirements of EPA methods for gaseous species. 
Pertinent information regarding the performance of the method is presented below: 

 Method Deviations: None 
 Method Options: N/A 

4.1.5 Volatile Organic Compounds 

Concentrations of volatile organic compounds (VOCs) will be measured using EPA Method 25A. 
A flame ionization detector (FID) analyzer will be used for measurement of the concentrations as 
described in that method. 

The FID analyzer will be calibrated with three different concentrations of EPA Protocol gases that 
contain mixtures of propane in air.  

4.1.6 Particulate Matter Emissions 

Emissions of total particulate matter (PM) will be measured using a combination of EPA Methods 
5 and 202. Pertinent information regarding the performance of the methods are presented below: 

 Method Deviations: None 

 Method Options: A field train blank may be collected on site, if the glassware is not baked 
prior to use. Additionally, pressurized nitrogen will be used to purge trains. 

 Target and/or Minimum Required Sample Duration: 60 minutes 

 Analytical Laboratory: Chester LabNet 

4.1.7 Ammonia Slip Emissions 

Concentrations of ammonia slip will be determined using Bay Area AQMD Method ST-1B. 
Pertinent information regarding the performance of the methods is presented below: 

 Method Deviations: Ion chromatography will be used in place of ISE for analysis 

 Method Options: N/A 

 Target and/or Minimum Required Sample Duration: 60 minutes 

 Analytical Laboratory: Chester LabNet 

4.1.8 SO2 

Concentrations of sulfur compounds will be measured using EPA Conditional Test Method (CTM) 
013, also known as National Council for Air and Stream Improvement (NCASI) Method 8A or the 
“controlled condensate” method.  The test runs provide results for emissions of sulfur dioxide.   

 Method Deviations: Ion chromatography will be used in place of barium-thorin titration 
 Method Options: N/A 
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 Target and/or Minimum Required Sample Duration: N/A 
 Analytical Laboratory: Chester LabNet 

4.1.9 Relative Accuracy Test Audit 

The relative accuracy of each CEMS will be audited per the procedures of 40 CFR, Part 60, 
Appendices B and F; and 40 CFR, Part 75, Appendix A. Pertinent information regarding the 
performance of the audit is presented below: 

 Traverse Points: Three located along the measurement line 
 Relevant Performance Specifications: 40 CFR 60, PS 2, 3, and 4A; 40 CFR part 75 

Sections 3.3.2 and 3.3.3  
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5.0 QUALITY ASSURANCE AND REPORTING 

5.1 SAMPLING AND ANALYTICAL QA/QC 

Montrose has instituted a rigorous QA/QC program for all of its air pollution testing. Quality 
assurance audits are performed as part of the test program to ensure that the final results are 
calculated from the highest quality data. The program ensures that the emission data reported 
are as accurate as possible. The procedures included in the cited reference methods will be 
followed for all steps of preparation, sampling, calibration, and analysis. Montrose will be 
responsible for preparation, calibration and cleaning of the sampling apparatus. Montrose will also 
conduct the sampling and sample recovery, storage, and shipping. 

Contract laboratories will conduct some of the preparation and sample analyses as needed. The 
laboratories that will be used are established leaders in development and performance of the 
reference methods for which they have been selected. Their credentials for adherence to the 
required quality assurance procedures are well known. 

5.2 QUALITY CONTROL PROCEDURES 

Our Quality Assurance Program Summary, located in Appendix A, provides our equipment 
maintenance and calibration schedule, quality control acceptance limits, and any corrective action 
that may be needed. For additional quality control, Montrose will follow the procedures outlined 
below and in the method write-ups in Section 4.0. 

5.2.1 Equipment Inspection and Maintenance 

 Each critical piece of field equipment is assigned a unique identification number 
to allow tracking of its calibration history 

 All field equipment is visually inspected prior to testing and includes pre-test 
calibration checks 

 Glassware is visually inspected prior to testing 

 Preliminary stack flow and temperature measurements will be taken to assure 
correct isokinetic sampling 

 Reagent blanks are collected and analyzed as required by the applicable test 
methods 

5.2.2 Equipment Calibrations 

Our equipment maintenance and calibration schedule is located in Appendix A. 

5.2.3 Audit Samples 

When required by the test method, Montrose will obtain EPA TNI SSAS audit samples from an 
accredited provider for analysis along with the samples. The audit samples are stored, shipped, 
and analyzed along with the emissions samples collected during the test program. The audit 
sample analysis results are reported along with the emissions results for the samples collected 
during the test program. 
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5.3 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY 

Montrose will convert the raw field data and laboratory analysis data to reporting units consistent 
with the permit or subpart. Calculations will be made using proprietary computer spreadsheets or 
data acquisition systems. Data entry will be double-checked, and example calculations will be 
performed to spot-check the calculations for accuracy. 

5.4 REPORTING 

Montrose will prepare a final report for the two turbines, and a second test report for the Auxiliary 
Boiler to present the test data, calculations/equations, descriptions, and results. Source test 
reports will be submitted to the appropriate regulatory agency within 60 days of the completion of 
the field work. The report will include a series of appendices to present copies of the field data 
sheets, equipment calibration data, and example calculations. Montrose uses computer 
spreadsheets to calculate results from field data sheets and laboratory results. One run of each 
test method is also verified using a separate example calculation. The example calculations are 
checked against the spreadsheet results and are included in the final report. The “Standard 
Conditions” that will be used for this project are 29.92 inches of mercury and 68 °F. 

5.4.1 Example Report Format 

The report will be divided into various sections describing the different aspects of the source 
testing program. Table 5-1 presents a typical Table of Contents for the final report. Prior to release 
by Montrose, each report will be reviewed and certified by the project manager and their 
supervisor, or a peer. 
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TABLE 5-1 
TYPICAL REPORT FORMAT 

Cover Page 
Certification of Report 
Table of Contents 

Section 

1.0 Introduction and Summary (includes summary tables of average results) 
2.0 Source Location Information 

2.1 Facility Description, including CEMS and DAS Description (if applicable) 
2.2 Sampling Location 

3.0 Test Program Description 
3.1 Test Program Objectives 
3.2 Test Conditions 
3.3 Test Program Schedule 
3.4 Test Procedures 

4.0 Quality Assurance and Reporting 
4.1 Sampling and Analytical QA/QC 
4.2 Quality Control Requirements 
4.3 Data Reduction Procedures 

5.0 Discussion of Results 
5.1 Detailed Discussion of Results (includes summary tables of individual run 

results) 
5.2 Discussion of Problems/Deviations/Exceptions 

Appendices 

A Quality Assurance 
B Data Sheets 
C Emission Calculations 
D Laboratory Reports 
E RM Strip Charts (if applicable) 
F Operating Permits 
G Test Plan & Correspondence 

 

5.4.2 Example Data Presentation Format 

Table 5-2 presents the typical tabular format that will be used to summarize the results in the final 
source test report. Separate tables will outline the results for each target analyte and compare 
them to their respective emissions limits. 
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TABLE 5-2 
RESULTS SUMMARY SPECIES EMISSIONS 

CLIENT COMPANY – FACILITY 
SOURCE 

Test No.: 1-XX 2-XX 3-XX Average 

      
Date: X X X -- 
      
Time: X X X -- 
      
Process Data:     

Load, megawatts X X X X 
Fuel flow rate, Mscfh X X X X 

      
Flue Gas:     

O2, % volume dry X X X X 
CO2, % volume dry X X X X 
Flue gas temperature F X X X X 
Moisture content, % volume X X X X 
Volumetric flow rate, dscfm X X X X 

      
Species Emissions:     

ppm volume dry X X X X 
ppm @ 15% O2 X X X X 
lb/hr X X X X 
tons/yr X X X X 
lb/MMBtu X X X X 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 

If you have any questions, please contact one of the 
following individuals by email or phone. 

  

Name: Kristina Schafer 
Title: Seattle District Manager 

Region: Northwest 
Email: kschafer@montrose-env.com 

Phone: 253-480-3801 
  
  
  

Name: Scott Chesnut 
Title: Bellingham District Manager 

Region: Northwest 
Email: schesnut@montrose-env.com 

Phone: 360-922-6140 
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