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1.0 SUMMARY OF TEST PROGRAM AND RESULTS 

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 facility located in Elma, Washington. 
The tests were conducted to determine compliance with the source testing limitations of 40 CFR 
Parts 60 and 75 as specified in the Energy Facility Site Evaluation Council (EFSEC) Approval of 
the Prevention of Significant Deterioration (PSD) and Notice of Construction (NOC) No. 
EFSEC/22001-01, Amendment 4. Tests were performed to audit the performance of the 
continuous emission monitoring systems (CEMS) and continuous emission rate monitoring 
systems (CERMS) in accordance with 40 CFR, Part 60, Appendix B and 40 CFR, Part 75, 
Appendix A.  

The testing was conducted by Rudy Nunez, Nicholas Woltkamp, and Jaime Rios of Montrose on 
March 13-14, 2019. Chris Sherin of Grays Harbor coordinated the testing program. The tests were 
conducted according to a test plan dated February 19, 2019 that was submitted to the Olympia 
Region Clean Air Agency. The compliance tests referenced in the test plan were not performed. 
Please refer to Section 4.2 for details. Montrose performed the tests to measure the following 
emission parameters: 

 Relative Accuracy Test Audit: 

 CO (ppm volume dry, ppmvd @ 15% O2, lb/hr) 

 NOx (ppm volume dry, ppmvd @ 15% O2, lb/hr, lb/MMBtu) 

 NH3 (ppm volume dry, ppmvd @ 15% O2, lb/hr) 

 O2 and CO2 (% volume dry) – for molecular weight 

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

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 performance specifications in Table 1-1. Detailed results for individual test runs 
can be found in Section 4.0. All supporting data can be found in the appendices. 
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TABLE 1-1 
SUMMARY OF AVERAGE RATA RESULTS 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINES 1 & 2 
MARCH 13-14, 2019 

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 0.2a 1.0 1.0 0.7 
      NOX Analyzer:      

ppm @ 15% O2 3.1b 9.0b 20 N/A -- 

lb/hr as NO2 3.0b 9.2b 20 N/A -- 

lb/MMBtu as NO2 3.7b 8.9b 20 N/A N/A 

lb/MMBtu as NO2 <0.1b 0.001e -- 10 7.5 

Bias Adj. Factor 1.000 1.111 -- -- -- 

Unit Load, MW 304 304 -- -- -- 
      CO Analyzer:      

ppm @ 15% O2 <1d <1d 5 -- -- 

lb/hr 7c 8c 10 -- -- 
      NH3 Analyzer:      

ppm @ 15% O2 13f 19f -- -- -- 

lb/hr 13f 18f  -- -- 

      
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 available 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 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, Washington 98541 

Project Contact: Chris Sherin Paul Hughes 
Role: Plant Manager Operations Manager 

Company: Grays Harbor Energy Center Grays Harbor Energy Center 
Telephone: 360-482-4349 360-482-6291 

Email: csherin@invenergyllc.com phughes@invernergyllc.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 Rudy Nunez 

Title: District Manager Client Project Manager 
Telephone: 253-480-3801 714-279-6777 

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

Laboratory: Chester LabNet
1
 

City, State: Tigard, Oregon  
    

1.3 QUALITY STATEMENT 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is included in the report appendices. 

 
1 Montrose reserves the right to select a different laboratory than the one stated here. 

W021AS-555757-RT-95R3 7 of 344



Grays Harbor Energy Center 
2019 Source Test Report 

 

2.0 SOURCE DESCRIPTION 

2.1 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. 

2.1.1 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 outlines the make, model and operating ranges of the 
individual analyzers. 

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 

     

2.2 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 

Traverse point information is presented below: 

 RATA testing will be conducted at 0.4, 1.2, and 2.0 meters from the stack wall 
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2.3 OPERATING CONDITIONS AND PROCESS DATA 

Emission tests were performed while the source/units and air pollution control devices were 
operating at the conditions required by the permit. The units were tested when operating normally 
(at least 50% of rated load).  

Plant personnel established the test conditions and collected all applicable unit-operating data. 
Montrose monitored the collection of process data. Data collected includes the following 
parameters: 

 Fuel flow rates 

 Gross power output 

 CEMS data 

 Manufacturer, Model and SN of the CEMS 
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3.0 TEST METHOD DETAILS 

3.1 LIST OF TEST METHODS 

The test procedures for this test program are summarized in Table 3-1 below. Additional 
information regarding specific applications or modifications to standard procedures is presented 
in the following sub-sections. 

TABLE 3-1 
TEST PROCEDURES 

   

Parameter Measurement Principle 
Reference 

Method 

    
Volumetric flow rate Stoichiometry EPA 19 

   
Volumetric flow rate Pitot/temperature traverse EPA 1, 2 

    
O2 Paramagnetism EPA 3A 

    
CO2 Non-dispersive infrared EPA 3A 

    
NOx Chemiluminescence EPA 7E 

    
CO Gas filter correlation NDIR EPA 10 

    
Moisture Impinger weight gain EPA 41 

    
NH3 Ion chromatography BAAQMD ST-1B 

    

3.1.1 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 

 
1 It is anticipated that EPA Method 4 will be used to measure moisture levels along with BAAQMD ST-1B 
but they will not be used in gaseous calculations. 
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Specification 2, Section 8.1.3.2. Source gas was sampled for a period of 21 minutes for each of 
the 12 audit runs per source. 

3.1.2 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 

3.1.3 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: Published in EPA Method 19 

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

 Higher Heating Value Source: Analysis of fuel samples by Grays Harbor (1,077 
Btu/scf) 

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. 

3.1.4 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 

3.1.5 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-3588 

 Sample Containers: Teflon-coated pressurized fuel bombs 
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 Target Analytes & Parameters: Ultimate Analysis (C, H, O, N content), heating 
value, density, compressibility factor, F Factor 

 Analytical Laboratory: Saybolt Petroleum Services – Elma, WA  

3.1.6 Alternative EPA Method 2 Thermocouple Calibration Procedure (ALT-011) 

Approved Alternative Method 011 (ALT-011) is used as an alternative to the EPA Method 2 two-
point thermocouple calibration. This procedure involves a single-point in-field check using a 
reference thermometer to confirm that the thermocouple system is operating properly. The 
temperatures of the thermocouple and reference thermometers shall agree to within ±2 °F. 
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4.0 TEST RESULTS AND OVERVIEW 

4.1 DISCUSSION OF RESULTS 

The average results are compared to the performance specifications in Table 1-1. Detailed results 
from the individual relative accuracy test runs are presented in Tables 4-1 through 4-18. 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 general and specific 
equations used for the emissions calculations and computer spreadsheets. Raw field data sheets 
and data acquisition printouts are included in Appendix B. Laboratory reports and chain of custody 
sheets for the samples are located in Appendix C. CEM and process data provided by the facility 
is located in Appendix D. Appendix E presents the quality assurance information, including 
instrument calibration data. Additional correspondence and relevant regulatory information are 
located in Appendix F. 

4.2 DEVIATIONS AND EXCEPTIONS 

Due to mechanical failures experienced by the test team, particulate matter testing was not able 
to be completed as planned.  One test run was completed, however, the post-test leak checks 
failed. The data sheet is included in Appendix B.2, but no calculation of results was conducted. 
Several sample volumes from the ammonia tests were determined to be less than 21 dscf. 
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TABLE 4-1 
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 3/13/19 0929-0950 12.33 12.24 0.09 

Run 2 3/13/19 1024-1045 12.29 12.22 0.07 

Run 3 3/13/19 1136-1157 -0.02 12.19 -12.21 

Run 4 3/13/19 1240-1301 12.23 12.18 0.05 

Run 5 3/13/19 1317-1338 12.22 12.16 0.06 

Run 6 3/13/19 1358-1419 12.19 12.16 0.03 

Run 7 3/13/19 1437-1458 12.20 12.17 0.03 

Run 8 3/13/19 1515-1536 12.20 12.18 0.02 

Run 9 3/13/19 1553-1614 12.21 12.19 0.02 

Run 10 3/13/19 1629-1650 12.23 12.19 0.04 

Run 11 3/13/19 1713-1734 12.23 12.19 0.04 
      
      AVERAGES:   12.22 12.18 0.04 
      
STANDARD DEVIATION:     0.017 

CONFIDENCE COEFFICIENT:     0.013 

RELATIVE ACCURACY, %:     <0.1 
      

Note: Percent relative accuracy is based on the absolute difference using nine of the eleven available test runs. 
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TABLE 4-2 
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 3/13/19 0929-0950 0.00 0.22 -0.22 

Run 2 3/13/19 1024-1045 -0.01 0.22 -0.23 

Run 3 3/13/19 1136-1157 1.26 0.20 1.06 

Run 4 3/13/19 1240-1301 0.00 0.18 -0.18 

Run 5 3/13/19 1317-1338 -0.01 0.19 -0.20 

Run 6 3/13/19 1358-1419 0.01 0.20 -0.19 

Run 7 3/13/19 1437-1458 0.00 0.19 -0.19 

Run 8 3/13/19 1515-1536 0.00 0.19 -0.19 

Run 9 3/13/19 1553-1614 -0.01 0.17 -0.18 

Run 10 3/13/19 1629-1650 -0.01 0.18 -0.19 

Run 11 3/13/19 1713-1734 -0.02 0.18 -0.20 
      
      AVERAGES:   0.00 0.19 -0.19 

EMISSION LIMIT:     3.00 
      
STANDARD DEVIATION:     0.013 

CONFIDENCE COEFFICIENT:     0.010 

RELATIVE ACCURACY, PPM:     0.2 
      

Note: Relative accuracy is based on the absolute difference plus confidence coefficient using nine of the eleven 
available test runs. 
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TABLE 4-3 
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 3/13/19 0929-0950 0.00 1.12 -1.12 

Run 2 3/13/19 1024-1045 -0.06 1.08 -1.14 

Run 3 3/13/19 1136-1157 6.43 1.03 5.40 

Run 4 3/13/19 1240-1301 0.01 0.93 -0.92 

Run 5 3/13/19 1317-1338 -0.04 0.98 -1.02 

Run 6 3/13/19 1358-1419 0.03 0.98 -0.95 

Run 7 3/13/19 1437-1458 0.00 0.97 -0.97 

Run 8 3/13/19 1515-1536 0.00 0.96 -0.96 

Run 9 3/13/19 1553-1614 -0.04 0.92 -0.96 

Run 10 3/13/19 1629-1650 -0.05 0.91 -0.96 

Run 11 3/13/19 1713-1734 -0.08 0.96 -1.04 
      
      AVERAGES:   -0.02 0.97 -0.99 

EMISSION LIMIT:     15.9 
      
STANDARD DEVIATION:     0.06 

CONFIDENCE COEFFICIENT:     0.05 

RELATIVE ACCURACY, %:     6.5 
      

Note: Percent relative accuracy is based on the applicable standard using nine of the eleven available test runs. 
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TABLE 4-4 
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 3/13/19 0929-0950 1.59 1.64 -0.05 

Run 2 3/13/19 1024-1045 1.62 1.64 -0.02 

Run 3 3/13/19 1136-1157 1.36 1.62 -0.26 

Run 4 3/13/19 1240-1301 1.54 1.63 -0.09 

Run 5 3/13/19 1317-1338 1.58 1.64 -0.06 

Run 6 3/13/19 1358-1419 1.58 1.62 -0.04 

Run 7 3/13/19 1437-1458 1.61 1.62 -0.01 

Run 8 3/13/19 1515-1536 1.61 1.60 0.01 

Run 9 3/13/19 1553-1614 1.62 1.64 -0.02 

Run 10 3/13/19 1629-1650 1.62 1.63 -0.01 

Run 11 3/13/19 1713-1734 1.59 1.65 -0.06 
      
      AVERAGES:   1.60 1.63 -0.03 

EMISSION LIMIT:     2.50 
      
STANDARD DEVIATION:     0.026 

CONFIDENCE COEFFICIENT:     0.020 

RELATIVE ACCURACY, %:     3.1 
      

Note: Percent relative accuracy is based on the reference method using nine of the eleven available test runs. 
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TABLE 4-5 
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 3/13/19 0929-0950 13.31 13.75 -0.44 

Run 2 3/13/19 1024-1045 13.60 13.71 -0.11 

Run 3 3/13/19 1136-1157 11.39 13.54 -2.15 

Run 4 3/13/19 1240-1301 12.90 13.67 -0.77 

Run 5 3/13/19 1317-1338 13.21 13.75 -0.54 

Run 6 3/13/19 1358-1419 13.25 13.56 -0.31 

Run 7 3/13/19 1437-1458 13.52 13.55 -0.03 

Run 8 3/13/19 1515-1536 13.53 13.44 0.09 

Run 9 3/13/19 1553-1614 13.60 13.76 -0.16 

Run 10 3/13/19 1629-1650 13.59 13.71 -0.12 

Run 11 3/13/19 1713-1734 13.37 13.84 -0.47 
      
      AVERAGES:   13.44 13.67 -0.23 

EMISSION LIMIT:     21.70 
      
STANDARD DEVIATION:     0.217 

CONFIDENCE COEFFICIENT:     0.167 

RELATIVE ACCURACY, %:     3.0 
      

Note: Percent relative accuracy is based on the reference method using nine of the eleven available test runs. 
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TABLE 4-6 
RELATIVE ACCURACY TEST RESULTS 
NOX ANALYZER, LB/MMBTU - PART 60 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 3/13/19 0929-0950 0.0058 0.0061 -0.0003 

Run 2 3/13/19 1024-1045 0.0060 0.0060 0.0000 

Run 3 3/13/19 1136-1157 0.0050 0.0060 -0.0010 

Run 4 3/13/19 1240-1301 0.0057 0.0060 -0.0003 

Run 5 3/13/19 1317-1338 0.0058 0.0061 -0.0003 

Run 6 3/13/19 1358-1419 0.0058 0.0060 -0.0002 

Run 7 3/13/19 1437-1458 0.0059 0.0060 -0.0001 

Run 8 3/13/19 1515-1536 0.0059 0.0059 0.0000 

Run 9 3/13/19 1553-1614 0.0060 0.0060 0.0000 

Run 10 3/13/19 1629-1650 0.0060 0.0060 0.0000 

Run 11 3/13/19 1713-1734 0.0059 0.0061 -0.0002 
      
      AVERAGES:   0.0059 0.0060 -0.0001 
      
STANDARD DEVIATION:     0.00012 

CONFIDENCE COEFFICIENT:     0.000093 

RELATIVE ACCURACY, %:     3.7 
      

Note: Percent relative accuracy is based on the reference method using nine of the eleven available test runs. 
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TABLE 4-7 
RELATIVE ACCURACY TEST RESULTS 

NOX ANALYZER, LB/MMBTU – PART 75 EDR  
GRAYS HARBOR ENERGY CENTER 

GAS TURBINE 1 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 3/13/19 0929-0950 0.006 0.006 0.000  

Run 2 3/13/19 1024-1045 0.006 0.006  0.000  

Run 3 3/13/19 1136-1157 0.005 0.006  -0.001  

Run 4 3/13/19 1240-1301 0.006 0.006  0.000  

Run 5 3/13/19 1317-1338 0.006 0.006  0.000  

Run 6 3/13/19 1358-1419 0.006 0.006  0.000  

Run 7 3/13/19 1437-1458 0.006 0.006  0.000  

Run 8 3/13/19 1515-1536 0.006 0.006  0.000  

Run 9 3/13/19 1553-1614 0.006 0.006  0.000  

Run 10 3/13/19 1629-1650 0.006 0.006  0.000  

Run 11 3/13/19 1713-1734 0.006 0.006  0.000  
      
      AVERAGES:   0.006  0.006  0.000  
      
BIAS ADJUSTMENT FACTOR:     1.000 

STANDARD DEVIATION:     0.0000 

CONFIDENCE COEFFICIENT:     0.0000 

RELATIVE ACCURACY, %:     <0.1 
 UNIT LOAD, MW:     304 

      
Note: Relative accuracy is based on the reference method using nine of the eleven available test runs. 
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TABLE 4-8 
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 3/13/19 0929-1011 0.61 1.30 -0.69 

Run 2 3/13/19 1024-1101 1.08 1.30 -0.22 

Run 3 3/13/19 1136-1226 0.44 1.40 -0.96 

Run 4 3/13/19 1240-1310 0.96 1.50 -0.54 

Run 5 3/13/19 1318-1348 1.21 1.50 -0.29 

Run 6 3/13/19 1358-1428 0.74 1.60 -0.86 

Run 7 3/13/19 1437-1507 1.20 1.60 -0.40 

Run 8 3/13/19 1515-1545 0.97 1.60 -0.63 

Run 9 3/13/19 1553-1623 0.97 1.60 -0.63 

Run 10 3/13/19 1629-1659 0.88 1.60 -0.72 

Run 11 3/13/19 1713-1743 1.03 1.60 -0.57 
      
      AVERAGES:   0.99 1.51 -0.52 

EMISSION LIMIT:     5.00 
      
STANDARD DEVIATION:     0.177 

CONFIDENCE COEFFICIENT:     0.136 

RELATIVE ACCURACY, %:     13.1 
      

Note: Percent relative accuracy is based on the applicable standard using nine of the eleven available test runs. 
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TABLE 4-9 
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 3/13/19 0929-1011 1.90 3.96 -2.06 

Run 2 3/13/19 1024-1101 3.34 4.08 -0.74 

Run 3 3/13/19 1136-1226 1.35 4.51 -3.16 

Run 4 3/13/19 1240-1310 2.97 4.70 -1.73 

Run 5 3/13/19 1318-1348 3.75 4.63 -0.88 

Run 6 3/13/19 1358-1428 2.29 5.01 -2.72 

Run 7 3/13/19 1437-1507 3.74 5.08 -1.34 

Run 8 3/13/19 1515-1545 3.01 5.01 -2.00 

Run 9 3/13/19 1553-1623 3.02 5.09 -2.07 

Run 10 3/13/19 1629-1659 2.75 5.16 -2.41 

Run 11 3/13/19 1713-1743 3.20 5.13 -1.93 
      
      AVERAGES:   3.07 4.76 -1.69 

EMISSION LIMIT:     16.10 
      
STANDARD DEVIATION:     0.574 

CONFIDENCE COEFFICIENT:     0.441 

RELATIVE ACCURACY, %:     13.2 
      

Note: Percent relative accuracy is based on the applicable standard using nine of the eleven available test runs. 
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TABLE 4-10 
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 3/14/19 1057-1118 11.96 12.14 -0.18 

Run 2 3/14/19 1137-1158 11.97 12.15 -0.18 

Run 3 3/14/19 1212-1233 12.00 12.16 -0.16 

Run 4 3/14/19 1249-1310 12.00 12.17 -0.17 

Run 5 3/14/19 1324-1345 12.02 12.18 -0.16 

Run 6 3/14/19 1405-1426 12.02 12.17 -0.15 

Run 7 3/14/19 1441-1502 12.02 12.17 -0.15 

Run 8 3/14/19 1515-1536 12.02 12.20 -0.18 

Run 9 3/14/19 1605-1626 12.02 12.23 -0.21 
      
      AVERAGES:   12.00 12.17 -0.17 
      
STANDARD DEVIATION:     0.018 

CONFIDENCE COEFFICIENT:     0.014 

RELATIVE ACCURACY, %:     0.2 
      

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

W021AS-555757-RT-95R3 23 of 344



Grays Harbor Energy Center 
2019 Source Test Report 

 

TABLE 4-11 
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 3/14/19 1057-1118 -0.21 0.01 -0.22 

Run 2 3/14/19 1137-1158 -0.24 0.01 -0.25 

Run 3 3/14/19 1212-1233 -0.23 0.00 -0.23 

Run 4 3/14/19 1249-1310 -0.23 0.01 -0.24 

Run 5 3/14/19 1324-1345 -0.24 0.00 -0.24 

Run 6 3/14/19 1405-1426 -0.24 0.00 -0.24 

Run 7 3/14/19 1441-1502 -0.22 0.00 -0.22 

Run 8 3/14/19 1515-1536 -0.23 0.00 -0.23 

Run 9 3/14/19 1605-1626 -0.25 0.00 -0.25 
      
      AVERAGES:   -0.23 0.00 -0.24 

EMISSION LIMIT:     3.00 
      
STANDARD DEVIATION:     0.011 

CONFIDENCE COEFFICIENT:     0.008 

RELATIVE ACCURACY, PPM:     0.2 
      

Note: Relative accuracy is based on the absolute difference plus confidence coefficient using nine of the available 
test runs. 
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TABLE 4-12 
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 3/14/19 1057-1118 -1.04 0.04 -1.08 

Run 2 3/14/19 1137-1158 -1.18 0.04 -1.22 

Run 3 3/14/19 1212-1233 -1.14 0.02 -1.16 

Run 4 3/14/19 1249-1310 -1.16 0.04 -1.20 

Run 5 3/14/19 1324-1345 -1.22 0.00 -1.22 

Run 6 3/14/19 1405-1426 -1.19 0.01 -1.20 

Run 7 3/14/19 1441-1502 -1.12 0.00 -1.12 

Run 8 3/14/19 1515-1536 -1.14 0.00 -1.14 

Run 9 3/14/19 1605-1626 -1.22 0.00 -1.22 
      
      AVERAGES:   -1.16 0.02 -1.17 

EMISSION LIMIT:     15.90 
      
STANDARD DEVIATION:     0.051 

CONFIDENCE COEFFICIENT:     0.039 

RELATIVE ACCURACY, %:     7.6 
      

Note: Percent relative accuracy is based on the applicable standard using nine of the available test runs. 
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TABLE 4-13 
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 3/14/19 1057-1118 1.89 1.70 0.19 

Run 2 3/14/19 1137-1158 1.83 1.68 0.15 

Run 3 3/14/19 1212-1233 1.83 1.70 0.13 

Run 4 3/14/19 1249-1310 1.84 1.69 0.15 

Run 5 3/14/19 1324-1345 1.79 1.69 0.10 

Run 6 3/14/19 1405-1426 1.80 1.69 0.11 

Run 7 3/14/19 1441-1502 1.80 1.69 0.11 

Run 8 3/14/19 1515-1536 1.83 1.65 0.18 

Run 9 3/14/19 1605-1626 1.84 1.69 0.15 
      
      AVERAGES:   1.83 1.69 0.14 

EMISSION LIMIT:     2.50 
      
STANDARD DEVIATION:     0.032 

CONFIDENCE COEFFICIENT:     0.024 

RELATIVE ACCURACY, %:     9.0 
      

Note: Percent relative accuracy is based on the reference method using nine of the available test runs. 
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TABLE 4-14 
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 3/14/19 1057-1118 15.59 13.99 1.60 

Run 2 3/14/19 1137-1158 15.00 13.82 1.18 

Run 3 3/14/19 1212-1233 15.02 13.92 1.10 

Run 4 3/14/19 1249-1310 15.04 13.81 1.23 

Run 5 3/14/19 1324-1345 14.65 13.80 0.85 

Run 6 3/14/19 1405-1426 14.72 13.78 0.94 

Run 7 3/14/19 1441-1502 14.74 13.78 0.96 

Run 8 3/14/19 1515-1536 14.96 13.44 1.52 

Run 9 3/14/19 1605-1626 14.97 13.68 1.29 
      
      AVERAGES:   14.96 13.78 1.18 

EMISSION LIMIT:     21.70 
      
STANDARD DEVIATION:     0.257 

CONFIDENCE COEFFICIENT:     0.197 

RELATIVE ACCURACY, %:     9.2 
      

Note: Percent relative accuracy is based on the reference method using nine of the available test runs. 
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TABLE 4-15 
RELATIVE ACCURACY TEST RESULTS 
NOX ANALYZER, LB/MMBTU – PART 60 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 3/14/19 1057-1118 0.0070 0.0063 0.0007 

Run 2 3/14/19 1137-1158 0.0067 0.0062 0.0005 

Run 3 3/14/19 1212-1233 0.0067 0.0063 0.0004 

Run 4 3/14/19 1249-1310 0.0068 0.0062 0.0006 

Run 5 3/14/19 1324-1345 0.0066 0.0062 0.0004 

Run 6 3/14/19 1405-1426 0.0066 0.0062 0.0004 

Run 7 3/14/19 1441-1502 0.0066 0.0062 0.0004 

Run 8 3/14/19 1515-1536 0.0068 0.0061 0.0007 

Run 9 3/14/19 1605-1626 0.0068 0.0062 0.0006 
      
      AVERAGES:   0.0067 0.0062 0.0005 
      
STANDARD DEVIATION:     0.00010 

CONFIDENCE COEFFICIENT:     0.00008 

RELATIVE ACCURACY, %:     8.9 
      

Note: Percent relative accuracy is based on the reference method using nine of the available test runs. 
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TABLE 4-16 
RELATIVE ACCURACY TEST RESULTS 
NOX ANALYZER, LB/MMBTU – PART 75 

GRAYS HARBOR ENERGY CENTER 
GAS TURBINE 2 

Run 
Number 

Date Time 
Montrose 

RM 
Plant 
CEMS 

Difference 

      
Run 1 3/14/19 1057-1118 0.007 0.006  0.001  

Run 2 3/14/19 1137-1158 0.007 0.006  0.001  

Run 3 3/14/19 1212-1233 0.007 0.006  0.001  

Run 4 3/14/19 1249-1310 0.007 0.006  0.001  

Run 5 3/14/19 1324-1345 0.007 0.006  0.001  

Run 6 3/14/19 1405-1426 0.007 0.006  0.001  

Run 7 3/14/19 1441-1502 0.007 0.006  0.001  

Run 8 3/14/19 1515-1536 0.007 0.006  0.001  

Run 9 3/14/19 1605-1626 0.007 0.006  0.001  
      
      AVERAGES:   0.007  0.006  0.001  
      
BIAS ADJUSTMENT FACTOR:     1.111 

STANDARD DEVIATION:     0.0000 

CONFIDENCE COEFFICIENT:     0.0000 

RELATIVE ACCURACY, LB/MMBTU:     0.001 
 UNIT LOAD, MW:     304 

      
Note: Relative accuracy is based on the absolute difference using nine of the available test runs. 
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TABLE 4-17 
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 3/14/19 1057-1127 1.3 1.9 -0.6 

Run 2 3/14/19 1137-1207 1.2 1.9 -0.7 

Run 3 3/14/19 1213-1243 0.8 1.9 -1.1 

Run 4 3/14/19 1249-1319 1.1 1.9 -0.8 

Run 5 3/14/19 1324-1354 1.1 2.0 -0.9 

Run 6 3/14/19 1405-1435 1.0 2.0 -1.0 

Run 7 3/14/19 1441-1511 1.1 2.0 -0.9 

Run 8 3/14/19 1515-1545 1.1 1.9 -0.8 

Run 9 3/14/19 1605-1635 1.3 1.8 -0.5 
      
      AVERAGES:   1.1 1.9 -0.8 

EMISSION LIMIT:     5.00 
      
STANDARD DEVIATION:     0.182 

CONFIDENCE COEFFICIENT:     0.140 

RELATIVE ACCURACY, %:     19.2 
       

Note: Percent relative accuracy is based on the applicable standard using nine of the available test runs. 
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TABLE 4-18 
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 3/14/19 1057-1127 3.94 5.66 -1.72 

Run 2 3/14/19 1137-1207 3.56 5.78 -2.22 

Run 3 3/14/19 1213-1243 2.31 5.73 -3.42 

Run 4 3/14/19 1249-1319 3.31 5.82 -2.51 

Run 5 3/14/19 1324-1354 3.28 5.88 -2.60 

Run 6 3/14/19 1405-1435 3.18 5.98 -2.80 

Run 7 3/14/19 1441-1511 3.43 5.96 -2.53 

Run 8 3/14/19 1515-1545 3.31 5.80 -2.49 

Run 9 3/14/19 1605-1635 3.82 5.46 -1.64 
      
      AVERAGES:   3.35 5.79 -2.44 

EMISSION LIMIT:     16.10 
      
STANDARD DEVIATION:     0.542 

CONFIDENCE COEFFICIENT:     0.416 

RELATIVE ACCURACY, %:     18 
      

Note: Percent relative accuracy is based on the applicable standard using nine of the available test runs. 
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Test No. Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Run 10 Run 11 Average

Date 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 Runs 1-11

Start Time (reference method, local time) 0929-0950 1024-1045 1136-1157 1240-1301 1317-1338 1358-1419 1437-1458 1515-1536 1553-1614 1629-1650 1713-1734 --

Reference temperature, °F 68 68 68 68 68 68 68 68 68 68 68 68

Unit Load, MW 302 303 304 303 304 305 305 304 304 305 304 303.9

CT Gas Flow, hscfh 16,597 16,597 16,591 16,597 16,602 16,601 16,615 16,600 16,620 16,629 16,632 16,441
DT Gas Flow, hscfh 4,536 4,523 4,520 4,537 4,539 4,549 4,552 4,555 4,560 4,563 4,573 4,511
Total fuel flow @ 60 °F, scfh 2,113,280 2,112,010 2,111,080 2,113,480 2,114,140 2,114,950 2,116,720 2,115,500 2,117,920 2,119,160 2,120,480 2,095,251
"Fd" factor @ 68 °F,  dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710

HHV @ 60 °F, btu/scf 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0
Stack flow rate - based on fuel, dscfm 805,965 801,787 329,685 796,434 796,036 793,601 794,923 794,802 796,697 798,647 798,732 755,210

O2, % volume dry 12.33 12.29 -0.02 12.23 12.22 12.19 12.20 12.20 12.21 12.23 12.23 11.12

CO2, % volume dry 4.923 4.991 4.979 4.977 4.945 4.958 4.982 4.971 4.957 4.957 4.952 4.96

CO, ppm volume dry 0.000 -0.017 4.473 0.004 -0.013 0.009 -0.001 0.000 -0.010 -0.015 -0.022 0.40
CO, ppm dry @ 15% O2 0.000 -0.012 1.261 0.003 -0.009 0.006 0.000 0.000 -0.007 -0.010 -0.015 0.10

CO, lb/hr -0.001 -0.059 6.431 0.014 -0.044 0.032 -0.002 -0.001 -0.035 -0.051 -0.078 0.52
CO, lb/MMBtu -2.8E-07 -2.6E-05 2.8E-03 6.1E-06 -1.9E-05 1.4E-05 -8.3E-07 -4.2E-07 -1.5E-05 -2.3E-05 -3.4E-05 2.5E-04

NOX, ppm volume dry 2.305 2.369 4.822 2.262 2.317 2.331 2.373 2.376 2.382 2.375 2.336 2.568

NOX, ppm dry @ 15% O2 1.587 1.624 1.360 1.539 1.575 1.579 1.609 1.612 1.618 1.616 1.589 1.573

NOX, lb/hr as NO2 13.308 13.605 11.389 12.905 13.213 13.252 13.517 13.530 13.597 13.587 13.369 13.206

NOX, lb/MMBtu as NO2 5.8E-03 6.0E-03 5.0E-03 5.7E-03 5.8E-03 5.8E-03 5.9E-03 5.9E-03 6.0E-03 6.0E-03 5.9E-03 5.8E-03

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

RELATIVE ACCURACY TEST AUDIT DETERMINATION
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Test No. Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Average

Date 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 Runs 1-9

Start Time (reference method, local time) 1057-1118 1137-1158 1212-1233 1249-1310 1324-1345 1405-1426 1441-1502 1515-1536 1605-1626 --

Reference temperature, °F 68 68 68 68 68 68 68 68 68 68
Unit load, MW 307 305 304 304 304 304 305 303 302 304
CT Gas Flow, hscfh 16,943 16,849 16,830 16,784 16,789 16,776 16,789 16,711 16,698 16,796
DB Gas Flow, hscfh 3,848 3,846 3,832 3,834 3,835 3,835 3,839 3,839 3,843 3,839
Total fuel flow @ 60 °F, scfh 2,079,060 2,069,440 2,066,210 2,061,750 2,062,340 2,061,060 2,062,780 2,055,000 2,054,090 2,063,526
"Fd" factor @ 68 °F,  dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710

"Fd" factor @ Tref °F, dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710

HHV @ 60 °F, btu/scf 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0
Stack flow rate - based on fuel, dscfm 759,782 757,504 758,425 756,928 758,985 758,108 758,665 755,887 755,852 757,793
Stack flow rate - based on fuel, dscfm 759,782 757,504 758,425 756,928 758,985 758,108 758,665 755,887 755,852 757,793

O2, % volume dry 11.96 11.97 12.00 12.00 12.02 12.02 12.02 12.02 12.02 12.00

CO2, % volume dry 5.033 5.051 5.056 5.100 5.087 5.085 5.085 5.061 5.060 5.07

CO, ppm volume dry -0.315 -0.358 -0.345 -0.352 -0.368 -0.361 -0.338 -0.346 -0.370 -0.350
CO, ppm dry @ 15% O2 -0.208 -0.237 -0.228 -0.233 -0.245 -0.240 -0.225 -0.230 -0.246 -0.232
CO, lb/hr -1.043 -1.182 -1.140 -1.162 -1.218 -1.194 -1.119 -1.140 -1.218 -1.16
CO, lb/MMBtu 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001

NOX, ppm volume dry 2.865 2.763 2.764 2.774 2.695 2.710 2.712 2.762 2.764 2.757

NOX, ppm dry @ 15% O2 1.890 1.826 1.832 1.839 1.791 1.800 1.801 1.834 1.837 1.828

NOX, lb/hr as NO2 15.594 14.996 15.017 15.041 14.654 14.718 14.739 14.956 14.969 14.965

NOX, lb/MMBtu as NO2 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

RELATIVE ACCURACY TEST AUDIT DETERMINATION
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Ammonia Slip Spreadsheets 
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Test No. Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Run 10 Run 11 Average

Date 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 3/13/19 Runs 1-11

Start Time (reference method, local time) 0929-1011 1024-1101 1136-1226 1240-1310 1318-1348 1358-1428 1437-1507 1515-1545 1553-1623 1629-1659 1713-1743 --

Stack area, ft2 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 --

Reference temperature, °F 68 68 68 68 68 68 68 68 68 68 68 68
Pitot coefficient 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 --
Meter calibration, Yd 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 --
Barometric pressure, in. Hg 29.80 29.80 29.80 29.80 29.80 29.80 29.80 29.80 29.80 29.80 29.80 29.80
Meter box volume, acf 19.123 15.236 16.594 16.772 18.619 20.036 21.500 22.405 22.700 22.423 22.810 18.18
Impinger liquid, g 33.4 35.6 8.8 39.1 45.0 34.8 44.2 48.9 39.0 48.7 54.9 36.03
Meter temperature, °F 70.8 81.0 89.5 92.7 91.0 88.2 87.6 85.7 85.3 83.0 83.9 85.33
Meter pressure (Δ H), iwg 1.00 1.00 1.00 1.00 1.17 1.50 1.91 2.00 2.00 2.00 2.00 1.51
Velocity head (Δ P), iwg 1.370 1.386 1.562 1.406 1.360 1.344 1.364 1.333 1.341 1.309 1.279 1.37
Static pressure, iwg -0.70 -0.70 -0.70 -0.70 -0.70 -0.70 -0.73 -0.73 -0.73 -0.73 -0.73 -0.71
Stack temperature, °F 201.6 201.6 198.8 193.9 193.5 194.8 192.1 194.2 192.8 193.2 191.9 195.3

Standard sample volume, dscf 18.812 14.703 15.767 15.844 17.650 19.107 20.546 21.491 21.791 21.614 21.950 17.440
Water vapor volume, scf 1.5748 1.6785 0.4149 1.8436 2.1218 1.6408 2.0840 2.3056 1.8389 2.2962 2.5885 1.8534
Moisture fraction, nondimensional 0.0772 0.1025 0.0256 0.1042 0.1073 0.0791 0.0921 0.0969 0.0778 0.0960 0.1055 0.0877
Moisture fraction, % by volume 7.72% 10.25% 2.56% 10.42% 10.73% 7.91% 9.21% 9.69% 7.78% 9.60% 10.55% 8.77%
Stack gas molecular weight, dry 29.281 29.290 28.796 29.285 29.280 29.281 29.285 29.283 29.282 29.282 29.281 29.239
Stack gas molecular weight, wet 28.410 28.133 28.519 28.109 28.070 28.389 28.246 28.190 28.404 28.199 28.091 28.251
Absolute stack pressure, in. Hg 29.749 29.749 29.749 29.749 29.749 29.749 29.746 29.746 29.746 29.746 29.746 29.748
Stack gas velocity, ft/sec 74.377 75.162 79.083 75.300 74.082 73.302 73.892 73.243 73.093 72.506 71.730 74.161
Stack flow rate, acfm 1,135,601 1,147,586 1,207,443 1,149,684 1,131,097 1,119,178 1,128,198 1,118,288 1,115,994 1,107,026 1,095,178 1,132,297
Stack flow rate, wscfm 901,112 910,623 962,241 922,954 908,641 897,349 908,155 897,340 897,471 889,663 881,829 907,034
Stack flow rate - based on pitot, dscfm 831,505 817,316 937,569 826,753 811,134 826,385 824,522 810,397 827,629 804,224 788,805 827,840

Unit Load, MW 302 303 303 304 304 305 305 304 304 304 304 --

CT Gas Flow, hscfh 16,596.3 16,583.9 16,593.1 16,596.4 16,595.9 16,599.6 16,608.6 16,599.4 16,620.0 16,625.2 16,630.5 16,439
DT Gas Flow, hscfh 4,533.4 4,523.8 4,523.8 4,537.6 4,541.7 4,549.1 4,552.6 4,556.2 4,559.5 4,564.9 4,572.4 4,511
Total fuel flow, scfh 2,112,970 2,110,770 2,111,690 2,113,400 2,113,760 2,114,870 2,116,120 2,115,560 2,117,950 2,119,010 2,120,290 2,095,052
"Fd" factor @ 68 °F,  dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710

"Fd" factor @ Tref °F, dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710

HHV @ 60 °F, btu/scf 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0
Stack flow rate - based on fuel, dscfm 805,847 801,316 329,781 796,404 795,892 793,571 794,698 794,825 796,708 798,590 798,660 716,610

O2, % volume dry 12.33 12.29 -0.02 12.23 12.22 12.19 12.20 12.20 12.21 12.23 12.23 11.12

CO2, % volume dry 4.92 4.99 4.98 4.98 4.95 4.96 4.98 4.97 4.96 4.96 4.95 4.96

NH3 ION CHROMATOGRAPHY
Sample volume - fraction 1 - (total), ml..........................................................................................................................................................................................................372 460 475 482 488 468 458 468 470 470 460 461
Sample concentration - fraction 1 - (measured), ppm (mg/L).......................................................................................................................................................................................................0.90 1.01 1.03 0.93 1.29 0.89 1.600 1.32 1.33 1.20 1.45 1.18

EMISSIONS
NH3 concentrations, ppm volume dry..................................................................................................................................................0.887 1.572 1.544 1.405 1.775 1.088 1.775 1.430 1.427 1.298 1.512 1.428

NH3 concentrations, ppm @ 15% O2 dry..................................................................................................................................................0.611 1.078 0.435 0.956 1.206 0.737 1.203 0.970 0.969 0.883 1.028 0.916

NH3 mass emissions, lb/hr................................................................................................................................................................1.896 3.341 1.350 2.966 3.745 2.290 3.739 3.014 3.015 2.749 3.202 2.846

NH3 mass emissions, lb/MMBtu................................................................................................................................................................8.3E-04 1.5E-03 5.9E-04 1.3E-03 1.6E-03 1.0E-03 1.6E-03 1.3E-03 1.3E-03 1.2E-03 1.4E-03 0.001

RELATIVE ACCURACY TEST AUDIT DETERMINATION
GRAYS HARBOR ENERGY CENTER
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Test No. Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Average

Date 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 3/14/19 Runs 1-9

Start Time (reference method, local time) 1057-1127 1137-1207 1213-1243 1249-1319 1324-1354 1405-1435 1441-1511 1515-1545 1605-1635 --

Stack area, ft2 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 254.469 --

Reference temperature, °F 68 68 68 68 68 68 68 68 68 68
Pitot coefficient 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 --
Meter calibration, Yd 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 0.9904 --
Barometric pressure, in. Hg 29.81 29.81 30.38 30.38 30.38 30.38 30.38 30.38 30.38 30.29
Meter box volume, acf 21.222 22.393 21.172 21.578 21.856 21.854 21.904 21.332 22.244 16.30
Impinger liquid, g 47.4 33.0 43.7 23.2 47.5 44.4 43.5 40.3 38.9 30.16
Meter temperature, °F 69.0 74.8 79.8 78.8 74.3 67.9 66.0 68.4 66.5 64.56
Meter pressure (Δ H), iwg 1.80 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.70
Velocity head (Δ P), iwg 1.2864 1.2885 1.3474 1.3092 1.2789 1.3014 1.2966 1.2908 1.3099 1.17
Static pressure, iwg -0.41 -0.41 -0.39 -0.38 -0.41 -0.41 -0.41 -0.41 -0.41 -0.36
Stack temperature, °F 196.1 197.4 197.6 195.9 195.6 194.5 195.6 195.6 196.1 176.43

Standard sample volume, dscf 20.994 21.916 20.920 21.361 21.818 22.083 22.213 21.535 22.536 16.28
Water vapor volume, scf 2.2349 1.5559 2.0605 1.0939 2.2396 2.0935 2.0510 1.9001 1.8341 1.8960
Moisture fraction, nondimensional 0.0962 0.0663 0.0897 0.0487 0.0931 0.0866 0.0845 0.0811 0.0753 0.0802
Moisture fraction, % by volume 9.62% 6.63% 8.97% 4.87% 9.31% 8.66% 8.45% 8.11% 7.53% 8.02%
Stack gas molecular weight, dry 29.284 29.287 29.289 29.296 29.295 29.294 29.294 29.290 29.290 29.291
Stack gas molecular weight, wet 28.198 28.539 28.277 28.746 28.243 28.316 28.339 28.375 28.441 28.386
Absolute stack pressure, in. Hg 29.780 29.780 30.351 30.352 30.350 30.350 30.350 30.350 30.350 30.224
Stack gas velocity, ft/sec 71.994 71.691 72.963 71.245 71.021 71.491 71.391 71.184 71.654 71.626
Stack flow rate, acfm 1,099,218 1,094,591 1,114,017 1,087,775 1,084,357 1,091,529 1,090,010 1,086,854 1,094,024 1,093,597
Stack flow rate, wscfm 880,431 875,062 907,412 888,247 885,916 893,223 890,449 887,956 893,132 889,092
Stack flow rate - based on pitot, dscfm 795,724 817,055 826,053 844,977 803,443 815,878 815,179 815,961 825,914 817,798

Unit load, MW 307 305 304 304 304 304 304 303 302 304
CT Gas Flow, hscfh 16936.2 16850.5 16822.0 16783.7 16784.6 16774.3 16787.0 16706.2 16697.5 16793.6
DT Gas Flow, hscfh 3847.7 3843.8 3832.3 3833.9 3835.1 3835.5 3838.3 3839.1 3843.4 3838.8
Total fuel flow @ 60 °F, scfh 2,078,390 2,069,430 2,065,430 2,061,760 2,061,970 2,060,980 2,062,530 2,054,530 2,054,090
"Fd" factor @ 68 °F,  dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710
HHV @ 60 °F, btu/scf 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0 1,077.0
Stack flow rate - based on fuel, dscfm 759,537 757,500 758,139 756,931 758,849 758,079 758,573 755,714 755,852 757,686

O2, % volume dry 11.96 11.97 12.00 12.00 12.02 12.02 12.02 12.02 12.02 12.00
CO2, % volume dry 5.03 5.05 5.06 5.10 5.09 5.09 5.08 5.06 5.06 5.07

NH3 ION CHROMATOGRAPHY
Sample volume - fraction 1 - (total), ml..........................................................................................................................................................................................................419 438 435 412 420 415 450 421 450 409
Sample concentration - fraction 1 - (measured), ppm (mg/L).......................................................................................................................................................................................................1.97 1.78 1.11 1.72 1.70 1.69 1.69 1.70 1.92 1.70

EMISSIONS

NH3 concentrations, ppm volume dry..................................................................................................................................................1.956 1.770 1.148 1.651 1.628 1.580 1.703 1.654 1.907 1.666

NH3 concentrations, ppm @ 15% O2 dry..................................................................................................................................................1.291 1.170 0.761 1.094 1.082 1.049 1.131 1.098 1.267 1.105
NH3 mass emissions, lb/hr................................................................................................................................................................3.940 3.555 2.309 3.313 3.276 3.176 3.426 3.313 3.823 3.348
NH3 mass emissions, lb/MMBtu................................................................................................................................................................1.8E-03 1.6E-03 1.0E-03 1.5E-03 1.5E-03 1.4E-03 1.5E-03 1.5E-03 1.7E-03 1.5E-03

RELATIVE ACCURACY TEST AUDIT DETERMINATION
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/13/19 0929-0950 12.33 12.24 0.09 1 100.00  
Run 2 3/13/19 1024-1045 12.29 12.22 0.07 2 12.706  
Run 3 3/13/19 1136-1157 -0.02 12.19 -12.21 3 4.303  
Run 4 3/13/19 1240-1301 12.23 12.18 0.05 4 3.182  
Run 5 3/13/19 1317-1338 12.22 12.16 0.06 5 2.776  
Run 6 3/13/19 1358-1419 12.19 12.16 0.03 6 2.571  
Run 7 3/13/19 1437-1458 12.20 12.17 0.03 7 2.447  
Run 8 3/13/19 1515-1536 12.20 12.18 0.02 8 2.365  
Run 9 3/13/19 1553-1614 12.21 12.19 0.02 9 2.306
Run 10 3/13/19 1629-1650 12.23 12.19 0.04 10 2.262
Run 11 3/13/19 1713-1734 12.23 12.19 0.04 11 2.228

AVERAGES: 12.22 12.18 0.04  

0.017  
0.013  

≤10 0.4
≤1 0.0

≤0.7 0.0  
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 3/13/19 0929-0950 0.00 0.22 -0.22 1 100.00  
Run 2 3/13/19 1024-1045 -0.01 0.22 -0.23 2 12.706  
Run 3 3/13/19 1136-1157 1.26 0.20 1.06 3 4.303  
Run 4 3/13/19 1240-1301 0.00 0.18 -0.18 4 3.182  
Run 5 3/13/19 1317-1338 -0.01 0.19 -0.20 5 2.776  
Run 6 3/13/19 1358-1419 0.01 0.20 -0.19 6 2.571  
Run 7 3/13/19 1437-1458 0.00 0.19 -0.19 7 2.447  
Run 8 3/13/19 1515-1536 0.00 0.19 -0.19 8 2.365  
Run 9 3/13/19 1553-1614 -0.01 0.17 -0.18 9 2.306
Run 10 3/13/19 1629-1650 -0.01 0.18 -0.19 10 2.262
Run 11 3/13/19 1713-1734 -0.02 0.18 -0.20 11 2.228

AVERAGES: 0.00 0.19 -0.19  
EMISSION LIMIT: 3.00

0.013  
0.010  

- 4A only - ≤5 0.2
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 3/13/19 0929-0950 0.00 1.12 -1.12 1 100.00  

Run 2 3/13/19 1024-1045 -0.06 1.08 -1.14 2 12.706  

Run 3 3/13/19 1136-1157 6.43 1.03 5.40 3 4.303  

Run 4 3/13/19 1240-1301 0.01 0.93 -0.92 4 3.182  

Run 5 3/13/19 1317-1338 -0.04 0.98 -1.02 5 2.776  

Run 6 3/13/19 1358-1419 0.03 0.98 -0.95 6 2.571  

Run 7 3/13/19 1437-1458 0.00 0.97 -0.97 7 2.447  

Run 8 3/13/19 1515-1536 0.00 0.96 -0.96 8 2.365  

Run 9 3/13/19 1553-1614 -0.04 0.92 -0.96 9 2.306

Run 10 3/13/19 1629-1650 -0.05 0.91 -0.96 10 2.262

Run 11 3/13/19 1713-1734 -0.08 0.96 -1.04 11 2.228
  

AVERAGES: -0.02 0.97 -0.99  

EMISSION LIMIT: 15.9
   

0.06  

0.05  

≤10 6.5
 

choose only one of the 
three available criteria

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

EPA CFR 40, PART 60, APPENDIX B, PS 4(A) / 6

STANDARD DEVIATION:

CO, lb/hr

Result
CONFIDENCE COEFFICIENT:

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
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/13/19 0929-0950 1.59 1.64 -0.05 1 100.00  
Run 2 3/13/19 1024-1045 1.62 1.64 -0.02 2 12.706  
Run 3 3/13/19 1136-1157 1.36 1.62 -0.26 3 4.303  
Run 4 3/13/19 1240-1301 1.54 1.63 -0.09 4 3.182  
Run 5 3/13/19 1317-1338 1.58 1.64 -0.06 5 2.776  
Run 6 3/13/19 1358-1419 1.58 1.62 -0.04 6 2.571  
Run 7 3/13/19 1437-1458 1.61 1.62 -0.01 7 2.447  
Run 8 3/13/19 1515-1536 1.61 1.60 0.01 8 2.365  
Run 9 3/13/19 1553-1614 1.62 1.64 -0.02 9 2.306
Run 10 3/13/19 1629-1650 1.62 1.63 -0.01 10 2.262
Run 11 3/13/19 1713-1734 1.59 1.65 -0.06 11 2.228

AVERAGES: 1.60 1.63 -0.03  
EMISSION LIMIT: 2.50

0.026  
0.020  

≤20 3.1RELATIVE 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). 

CONFIDENCE COEFFICIENT:

GAS TURBINE #1

> 50% of limit,

EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER

NOX, ppm @ 15% O2

must use RM criteria

STANDARD DEVIATION: Result

RELATIVE ACCURACY TEST AUDIT DETERMINATION

Criteria
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Run # Date Time RM CEMS Difference n t0.975

          
Run 1 3/13/19 0929-0950 13.31 13.75 -0.44 1 100.00  

Run 2 3/13/19 1024-1045 13.60 13.71 -0.11 2 12.706  

Run 3 3/13/19 1136-1157 11.39 13.54 -2.15 3 4.303  

Run 4 3/13/19 1240-1301 12.90 13.67 -0.77 4 3.182  

Run 5 3/13/19 1317-1338 13.21 13.75 -0.54 5 2.776  

Run 6 3/13/19 1358-1419 13.25 13.56 -0.31 6 2.571  

Run 7 3/13/19 1437-1458 13.52 13.55 -0.03 7 2.447  

Run 8 3/13/19 1515-1536 13.53 13.44 0.09 8 2.365  

Run 9 3/13/19 1553-1614 13.60 13.76 -0.16 9 2.306

Run 10 3/13/19 1629-1650 13.59 13.71 -0.12 10 2.262

Run 11 3/13/19 1713-1734 13.37 13.84 -0.47 11 2.228
  

AVERAGES: 13.44 13.67 -0.23  

EMISSION LIMIT: 21.70
   

0.217  

0.167  

≤20 3.0
 

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 #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), %:
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Run # Date Time RM CEMS Difference n t0.975

          
Run 1 3/13/19 0929-0950 0.0058 0.0061 -0.0003 1 100.00  

Run 2 3/13/19 1024-1045 0.0060 0.0060 0.0000 2 12.706  

Run 3 3/13/19 1136-1157 0.0050 0.0060 -0.0010 3 4.303  

Run 4 3/13/19 1240-1301 0.0057 0.0060 -0.0003 4 3.182  

Run 5 3/13/19 1317-1338 0.0058 0.0061 -0.0003 5 2.776  

Run 6 3/13/19 1358-1419 0.0058 0.0060 -0.0002 6 2.571  

Run 7 3/13/19 1437-1458 0.0059 0.0060 -0.0001 7 2.447  

Run 8 3/13/19 1515-1536 0.0059 0.0059 0.0000 8 2.365  

Run 9 3/13/19 1553-1614 0.0060 0.0060 0.0000 9 2.306

Run 10 3/13/19 1629-1650 0.0060 0.0060 0.0000 10 2.262

Run 11 3/13/19 1713-1734 0.0059 0.0061 -0.0002 11 2.228
  

AVERAGES: 0.0059 0.0060 -0.0001  

EMISSION LIMIT: N/A
   

0.00012  

0.000093  

≤20 3.69
 

must use RM criteria

STANDARD DEVIATION:
Criteria Result

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,

NOX, lb/MMBtu

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2 / 6

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

CONFIDENCE COEFFICIENT:

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:
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Run # Date Time RM CEMS Difference n t0.975 MW
          

Run 1 3/13/19 0929-0950 0.006 0.006 0.000 1 100.00 304

Run 2 3/13/19 1024-1045 0.006 0.006 0.000 2 12.706 303

Run 3 3/13/19 1136-1157 0.005 0.006 -0.001 3 4.303 300

Run 4 3/13/19 1240-1301 0.006 0.006 0.000 4 3.182 296

Run 5 3/13/19 1317-1338 0.006 0.006 0.000 5 2.776 293

Run 6 3/13/19 1358-1419 0.006 0.006 0.000 6 2.571 288

Run 7 3/13/19 1437-1458 0.006 0.006 0.000 7 2.447 289

Run 8 3/13/19 1515-1536 0.006 0.006 0.000 8 2.365 294

Run 9 3/13/19 1553-1614 0.006 0.006 0.000 9 2.306 293

Run 10 3/13/19 1629-1650 0.006 0.006 0.000 10 2.262 294

Run 11 3/13/19 1713-1734 0.006 0.006 0.000 11 2.228 296
  

AVERAGES: 0.006 0.006 0.0000 304.0

EMISSION LIMIT: N/A
   
BIAS ADJUSTMENT FACTOR: 1.000
STANDARD DEVIATION: 0.0000  

CONFIDENCE COEFFICIENT: 0.0000  

≤20 0.00

0.020 0.000

REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: ≤0.015 0.000

N/A 304  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). 

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

> 50% of limit,
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/13/19 0929-1011 0.61 1.30 -0.69 1 100.00  
Run 2 3/13/19 1024-1101 1.08 1.30 -0.22 2 12.706  
Run 3 3/13/19 1136-1226 0.44 1.40 -0.96 3 4.303  
Run 4 3/13/19 1240-1310 0.96 1.50 -0.54 4 3.182  
Run 5 3/13/19 1318-1348 1.21 1.50 -0.29 5 2.776  
Run 6 3/13/19 1358-1428 0.74 1.60 -0.86 6 2.571  
Run 7 3/13/19 1437-1507 1.20 1.60 -0.40 7 2.447  
Run 8 3/13/19 1515-1545 0.97 1.60 -0.63 8 2.365  
Run 9 3/13/19 1553-1623 0.97 1.60 -0.63 9 2.306
Run 10 3/13/19 1629-1659 0.88 1.60 -0.72 10 2.262
Run 11 3/13/19 1713-1743 1.03 1.60 -0.57 11 2.228

AVERAGES: 0.99 1.51 -0.52  
EMISSION LIMIT: 5.00

0.177  
0.136  

≤20 13.1RELATIVE 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 ResultCONFIDENCE COEFFICIENT:

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
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/13/19 0929-1011 1.90 3.96 -2.06 1 100.00  

Run 2 3/13/19 1024-1101 3.34 4.08 -0.74 2 12.706  

Run 3 3/13/19 1136-1226 1.35 4.51 -3.16 3 4.303  

Run 4 3/13/19 1240-1310 2.97 4.70 -1.73 4 3.182  

Run 5 3/13/19 1318-1348 3.75 4.63 -0.88 5 2.776  

Run 6 3/13/19 1358-1428 2.29 5.01 -2.72 6 2.571  

Run 7 3/13/19 1437-1507 3.74 5.08 -1.34 7 2.447  

Run 8 3/13/19 1515-1545 3.01 5.01 -2.00 8 2.365  

Run 9 3/13/19 1553-1623 3.02 5.09 -2.07 9 2.306

Run 10 3/13/19 1629-1659 2.75 5.16 -2.41 10 2.262

Run 11 3/13/19 1713-1743 3.20 5.13 -1.93 11 2.228

AVERAGES: 3.07 4.76 -1.69  

EMISSION LIMIT: 16.10
   

0.574  

0.441  

≤20 13.2
 

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:

   

RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NH3 lb/hr
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/14/19 1057-1118 11.96 12.14 -0.18 1 100.00  
Run 2 3/14/19 1137-1158 11.97 12.15 -0.18 2 12.706  
Run 3 3/14/19 1212-1233 12.00 12.16 -0.16 3 4.303  
Run 4 3/14/19 1249-1310 12.00 12.17 -0.17 4 3.182  
Run 5 3/14/19 1324-1345 12.02 12.18 -0.16 5 2.776  
Run 6 3/14/19 1405-1426 12.02 12.17 -0.15 6 2.571  
Run 7 3/14/19 1441-1502 12.02 12.17 -0.15 7 2.447  
Run 8 3/14/19 1515-1536 12.02 12.20 -0.18 8 2.365  
Run 9 3/14/19 1605-1626 12.02 12.23 -0.21 9 2.306

AVERAGES: 12.00 12.17 -0.17  

0.018  
0.014  

≤10 1.6
≤1 0.2

≤0.7 0.2  

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 3/14/19 1057-1118 -0.21 0.01 -0.22 1 100.00  
Run 2 3/14/19 1137-1158 -0.24 0.01 -0.25 2 12.706  
Run 3 3/14/19 1212-1233 -0.23 0.00 -0.23 3 4.303  
Run 4 3/14/19 1249-1310 -0.23 0.01 -0.24 4 3.182  
Run 5 3/14/19 1324-1345 -0.24 0.00 -0.24 5 2.776  
Run 6 3/14/19 1405-1426 -0.24 0.00 -0.24 6 2.571  
Run 7 3/14/19 1441-1502 -0.22 0.00 -0.22 7 2.447  
Run 8 3/14/19 1515-1536 -0.23 0.00 -0.23 8 2.365  
Run 9 3/14/19 1605-1626 -0.25 0.00 -0.25 9 2.306

AVERAGES: -0.23 0.00 -0.24  
EMISSION LIMIT: 3.00

0.011  
0.008  

- 4A only - ≤5 0.2

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 3/14/19 1057-1118 -1.04 0.04 -1.08 1 100.00  

Run 2 3/14/19 1137-1158 -1.18 0.04 -1.22 2 12.706  

Run 3 3/14/19 1212-1233 -1.14 0.02 -1.16 3 4.303  

Run 4 3/14/19 1249-1310 -1.16 0.04 -1.20 4 3.182  

Run 5 3/14/19 1324-1345 -1.22 0.00 -1.22 5 2.776  

Run 6 3/14/19 1405-1426 -1.19 0.01 -1.20 6 2.571  

Run 7 3/14/19 1441-1502 -1.12 0.00 -1.12 7 2.447  

Run 8 3/14/19 1515-1536 -1.14 0.00 -1.14 8 2.365  

Run 9 3/14/19 1605-1626 -1.22 0.00 -1.22 9 2.306
  

AVERAGES: -1.16 0.02 -1.17  

EMISSION LIMIT: 15.90
   

0.051  

0.039  

≤10 7.6
 

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 3/14/19 1057-1118 1.89 1.70 0.19 1 100.00  
Run 2 3/14/19 1137-1158 1.83 1.68 0.15 2 12.706  
Run 3 3/14/19 1212-1233 1.83 1.70 0.13 3 4.303  
Run 4 3/14/19 1249-1310 1.84 1.69 0.15 4 3.182  
Run 5 3/14/19 1324-1345 1.79 1.69 0.10 5 2.776  
Run 6 3/14/19 1405-1426 1.80 1.69 0.11 6 2.571  
Run 7 3/14/19 1441-1502 1.80 1.69 0.11 7 2.447  
Run 8 3/14/19 1515-1536 1.83 1.65 0.18 8 2.365  
Run 9 3/14/19 1605-1626 1.84 1.69 0.15 9 2.306

AVERAGES: 1.83 1.69 0.14  
EMISSION LIMIT: 2.50

0.032  
0.024  

≤20 9.0

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 3/14/19 1057-1118 15.59 13.99 1.60 1 100.00  

Run 2 3/14/19 1137-1158 15.00 13.82 1.18 2 12.706  

Run 3 3/14/19 1212-1233 15.02 13.92 1.10 3 4.303  

Run 4 3/14/19 1249-1310 15.04 13.81 1.23 4 3.182  

Run 5 3/14/19 1324-1345 14.65 13.80 0.85 5 2.776  

Run 6 3/14/19 1405-1426 14.72 13.78 0.94 6 2.571  

Run 7 3/14/19 1441-1502 14.74 13.78 0.96 7 2.447  

Run 8 3/14/19 1515-1536 14.96 13.44 1.52 8 2.365  

Run 9 3/14/19 1605-1626 14.97 13.68 1.29 9 2.306
  

AVERAGES: 14.96 13.78 1.18  

EMISSION LIMIT: 21.70
   

0.257  

0.197  

≤20 9.2
 

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), %:

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

          
Run 1 3/14/19 1057-1118 0.0070 0.0063 0.0007 1 100.00  

Run 2 3/14/19 1137-1158 0.0067 0.0062 0.0005 2 12.706  

Run 3 3/14/19 1212-1233 0.0067 0.0063 0.0004 3 4.303  

Run 4 3/14/19 1249-1310 0.0068 0.0062 0.0006 4 3.182  

Run 5 3/14/19 1324-1345 0.0066 0.0062 0.0004 5 2.776  

Run 6 3/14/19 1405-1426 0.0066 0.0062 0.0004 6 2.571  

Run 7 3/14/19 1441-1502 0.0066 0.0062 0.0004 7 2.447  

Run 8 3/14/19 1515-1536 0.0068 0.0061 0.0007 8 2.365  

Run 9 3/14/19 1605-1626 0.0068 0.0062 0.0006 9 2.306
  

AVERAGES: 0.0067 0.0062 0.0005  

EMISSION LIMIT: N/A
   

0.00010  

0.00008  

≤20 8.90
 

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

CONFIDENCE COEFFICIENT:

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %:

EPA CFR 40, PART 60, APPENDIX B, PS 2 / 6

> 50% of limit,

NOX, lb/MMBtu

RELATIVE ACCURACY TEST AUDIT DETERMINATION

must use RM criteria

STANDARD DEVIATION:
Criteria Result

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 MW
          

Run 1 3/14/19 1057-1118 0.007 0.006 0.001 1 100.00 307

Run 2 3/14/19 1137-1158 0.007 0.006 0.001 2 12.706 305

Run 3 3/14/19 1212-1233 0.007 0.006 0.001 3 4.303 304

Run 4 3/14/19 1249-1310 0.007 0.006 0.001 4 3.182 304

Run 5 3/14/19 1324-1345 0.007 0.006 0.001 5 2.776 304

Run 6 3/14/19 1405-1426 0.007 0.006 0.001 6 2.571 304

Run 7 3/14/19 1441-1502 0.007 0.006 0.001 7 2.447 305

Run 8 3/14/19 1515-1536 0.007 0.006 0.001 8 2.365 303

Run 9 3/14/19 1605-1626 0.007 0.006 0.001 9 2.306 302
  

AVERAGES: 0.007 0.006 0.001 304.2

EMISSION LIMIT: 0.000
   
BIAS ADJUSTMENT FACTOR: 1.111
STANDARD DEVIATION: 0.0000  

CONFIDENCE COEFFICIENT: 0.0000  

≤20 14.29

≤0.020 0.001

REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: ≤0.015 0.001

N/A 304
 

UNIT 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 3/14/19 1057-1127 1.3 1.9 -0.6 1 100.00  
Run 2 3/14/19 1137-1207 1.2 1.9 -0.7 2 12.706  
Run 3 3/14/19 1213-1243 0.8 1.9 -1.1 3 4.303  
Run 4 3/14/19 1249-1319 1.1 1.9 -0.8 4 3.182  
Run 5 3/14/19 1324-1354 1.1 2.0 -0.9 5 2.776  
Run 6 3/14/19 1405-1435 1.0 2.0 -1.0 6 2.571  
Run 7 3/14/19 1441-1511 1.1 2.0 -0.9 7 2.447  
Run 8 3/14/19 1515-1545 1.1 1.9 -0.8 8 2.365  
Run 9 3/14/19 1605-1635 1.3 1.8 -0.5 9 2.306

AVERAGES: 1.1 1.9 -0.8  
EMISSION LIMIT: 5.00

0.182  
0.140  

≤20 19.2

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 ResultCONFIDENCE COEFFICIENT:
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Run # Date Time RM CEMS Difference n t0.975

Run 1 3/14/19 1057-1127 3.94 5.66 -1.72 1 100.00  

Run 2 3/14/19 1137-1207 3.56 5.78 -2.22 2 12.706  

Run 3 3/14/19 1213-1243 2.31 5.73 -3.42 3 4.303  

Run 4 3/14/19 1249-1319 3.31 5.82 -2.51 4 3.182  

Run 5 3/14/19 1324-1354 3.28 5.88 -2.60 5 2.776  

Run 6 3/14/19 1405-1435 3.18 5.98 -2.80 6 2.571  

Run 7 3/14/19 1441-1511 3.43 5.96 -2.53 7 2.447  

Run 8 3/14/19 1515-1545 3.31 5.80 -2.49 8 2.365  

Run 9 3/14/19 1605-1635 3.82 5.46 -1.64 9 2.306

AVERAGES: 3.35 5.79 -2.44  

EMISSION LIMIT: 16.10
   

0.542  

0.416  

≤20 18
 

   

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 A.4 
Example Calculations 
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Project name: Project number:
Computed by: Calculation date:
Run number: Unit ID:

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  = (2,113,280)(1077)(8,710)(20.9)
( 1,000,000) ( 20.9 - 12.33 ) ( 60 )

Q ds  =  dscf

using a calculator.

12.33

Page 1 of 1
EXAMPLE CALCULATIONS

STACK GAS VOLUMETRIC FLOW RATE

Grays Harbor
D. Duncan
RATA Run 1

005AS-555757
2019-10-31

2,113,280

8,710

1,077

Unit 1 

805,759

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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Project name: Project number:
Computed by: Calculation date:
Run number:

EMISSIONS DATA

Reference temperature, °R T ref  = ( °F plus 460)

Sample volume - total, ml  S V

Sample concentration - measured, ppm  C m

Dry meter volume at standard conditions, dscf  V m std

Dry stack gas flow rate at standard conditions, dscfm  Q ds

Stack O2, % volume dry  O 2

Molecular weight of gaseous species, lb/lb-mol  MW S , where

17.03 for NH3

Conversion factor from ppm to lb/scf CF where

4.419E-08 for NH3

1 NH3 ION CHROMATOGRAPHY

a. Concentration, ppm

C = (0.049   x 420.0 x 1.7)

21.818 x (520/528)

C = 1.628 ppm

12.02

17.03

4.42E-08

Note: The results calculated on these pages 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 using a calculator.

Page 1 of 2

EXAMPLE CALCULATIONS
AMMONIA BY ION CHROMATOGRAPHY

Grays Harbor
D. Duncan

5-NH3-GHU2

005AS-555757
2019-10-31

528

758,849

21.818

1.7

420.0

𝐶 =  
0.049 × 𝑆௩ × 𝐶௠

𝑉௠௦௧ௗ ×
520
𝑇௥௘௙
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b. Concentration, ppm @ 15% O2

C15 = 1.63        x (20.9     - 15)

(20.9     - 12.02)

C15 = 1.08 ppm @ 15% O2

c. Mass emission rate, lb/hr

M = (1.628)(4.42E-08)(758,849)(60)

M =  lb/hr3.28

Page 2 of 2

𝑀 =  𝐶 𝐶𝐹 𝑄ௗ௦ 60 𝑚𝑖𝑛/ℎ𝑟

𝐶ଵହ = 𝐶 
20.9 − 15

20.9 − %𝑂ଶ
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Client: Grays Harbor RATA Type: NOX Parameter: lb/MMBtu
Unit: Unit 1 Test Date: #######

Emissions Data

Run #
1
2
3
4
5
6
7
8
9

10
11
12
13

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 0.006 RM

1. RATA Calculations

a. Arithmetic Mean of differences, da
n

1
n

i-1

9

1
9

i-1

1 ( 0.00 + #N/A + #N/A + #N/A + …
9 … #N/A + #N/A + #N/A + #N/A + ...

… #N/A )
1
9

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

0.00 - 0.11 * 0.00 1/2

Sd = 0.000

c. 2.5% Error Confidence Coefficient (one-tailed), CC
Sd
√n

0.000
√9

CC = 0.000

d. Relative accuracy based on applicable standard, RA

( da + CC )

( 0.000 + 0.000 )

RA = #######

e. Relative accuracy based on reference method RA

( da + CC )

( 0.000 + 0.000 )

RA = 0.00

RA = x 1000.01

RA = x 100RM

100

RA = x 100

AS

N/A

)0.000

RA = x

CC =

= 0.00

=

Sd

2.306

CC (=

=

t0.975

9-1

)
2.306 (

8

( )

da

di

di

da

- (

=

Ʃ 2

Ʃ di   ) 2[ n-1
Sd

da = Ʃ

da = 0.000

Ʃ di
2     ]

]= [ Ʃ di
2     - ( di   )

2) ]Sd = [ 0.00

]Sd = [

0.006
0.006

0.00

- (

8

0.00

0.006
0.006

0.000
0.000
0.00

RELATIVE ACCURACY TEST AUDIT (RATA)
EXAMPLE CALCULATIONS

da = Ʃ

RM CEMS Diff., d
0.006
0.006
0.005
0.006
0.006
0.006
0.006
0.006
0.006

0.006
0.006
0.005
0.006
0.006
0.006
0.006
0.006
0.006

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix A.5 
General Emissions Calculations 
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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) 

𝑀𝑊ௗ௥௬ = [0.44(%𝐶𝑂ଶ)] + [0.32(%𝑂ଶ)] + [0.28(%𝑁ଶ)] 

e. Stack gas molecular weight, lb/lb mole (wet) 

𝑀𝑊௪௘௧ = ൣ𝑀𝑊ௗ௥௬(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)൫𝐶௣൯൫√∆𝑃൯ඨ
𝑇௦

(𝑃௦)(𝑀𝑊௪௘௧)
 

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 = ൫𝑄௙൯(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 = ൫𝑄௙൯(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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FIELD AND COMPUTER-GENERATED DATA 
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Sampling Locations 
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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
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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
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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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Particulate Matter Data Sheet 
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Ammonia Slip Data Sheets 
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Reference Method Data 
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O2 CO2 NOx CO
Date Time % % PPM PPM

3/13/19 6:23 AM 1.846 0.106 -0.092 -0.180 ZERO NOX MODE
3/13/19 6:24 AM -0.001 0.081 -0.093 -0.265
3/13/19 6:25 AM 0.097 0.593 -0.093 -0.113 ZERO NO MODE
3/13/19 6:26 AM 0.004 4.996 28.042 10.466
3/13/19 6:27 AM -0.001 5.034 48.892 10.749
3/13/19 6:28 AM -0.001 5.056 50.189 10.749
3/13/19 6:29 AM -0.001 5.072 51.004 10.749
3/13/19 6:30 AM -0.001 5.085 51.063 10.749 SPAN NOX MODE
3/13/19 6:31 AM -0.001 5.093 51.211 10.749
3/13/19 6:32 AM -0.001 5.093 51.226 10.749 SPAN NO MODE
3/13/19 6:33 AM 0.063 1.601 37.265 8.851
3/13/19 6:34 AM 0.087 0.143 1.820 -0.253
3/13/19 6:35 AM 0.086 0.117 2.331 -0.287
3/13/19 6:36 AM 0.085 0.100 36.253 -0.285
3/13/19 6:37 AM 0.084 0.086 1.270 -0.282
3/13/19 6:38 AM 0.084 0.077 1.179 -0.296 NO2 GAS NO MODE
3/13/19 6:39 AM 0.08 0.07 20.20 -0.29
3/13/19 6:40 AM 0.08 0.07 49.21 -0.28
3/13/19 6:41 AM 0.08 0.07 49.33 -0.30 NO2 GAS NOX MODE
3/13/19 6:42 AM 13.88 0.13 52.60 -0.15
3/13/19 6:43 AM 19.49 0.16 13.40 -0.02
3/13/19 6:44 AM 20.99 0.16 3.20 -0.09
3/13/19 6:45 AM 8.38 0.13 2.30 0.06
3/13/19 6:46 AM 0.06 0.10 1.57 -0.20
3/13/19 6:47 AM 12.52 0.14 1.22 -0.18
3/13/19 6:48 AM 20.98 0.16 1.03 -0.08
3/13/19 6:49 AM 20.99 0.16 0.82 -0.07
3/13/19 6:50 AM NaN NaN NaN NaN CHANGE RANGE
3/13/19 6:51 AM 20.99 0.16 0.06 -0.07
3/13/19 6:52 AM 17.38 0.15 0.07 -0.07
3/13/19 6:53 AM 0.00 0.07 0.02 -0.13
3/13/19 6:54 AM 0.00 0.06 -0.01 -0.01 ZERO
3/13/19 6:55 AM 0.00 0.06 -0.01 0.00
3/13/19 6:56 AM 0.00 0.06 -0.02 -0.01
3/13/19 6:57 AM 0.00 0.06 -0.02 -0.02
3/13/19 6:58 AM 0.14 4.14 3.37 4.77
3/13/19 6:59 AM 0.00 4.97 9.34 8.99
3/13/19 7:00 AM 0.00 4.99 9.11 8.99
3/13/19 7:01 AM 0.00 5.01 9.04 9.01
3/13/19 7:02 AM 0.00 5.02 9.01 9.00
3/13/19 7:03 AM 0.00 5.03 9.03 8.98
3/13/19 7:04 AM 0.03 4.96 9.26 7.49
3/13/19 7:05 AM 0.00 5.04 6.12 6.33
3/13/19 7:06 AM 0.00 5.06 8.98 8.87
3/13/19 7:07 AM 0.00 5.07 9.02 8.85
3/13/19 7:08 AM 0.00 5.08 9.04 8.84
3/13/19 7:09 AM 0.00 5.09 8.98 8.86 SPAN
3/13/19 7:10 AM 0.00 5.05 7.58 6.30
3/13/19 7:11 AM 0.00 5.05 4.92 4.65
3/13/19 7:12 AM 0.00 5.05 4.85 4.63
3/13/19 7:13 AM 7.20 6.56 4.82 3.95
3/13/19 7:14 AM 20.12 9.43 1.45 0.17
3/13/19 7:15 AM 20.12 9.39 -0.03 -0.38 SPAN
3/13/19 7:16 AM 19.08 9.16 -0.03 -0.37
3/13/19 7:17 AM 0.00 5.08 3.12 3.32

REFERENCE METHOD DATA LOGGER
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3/13/19 7:18 AM 0.00 5.06 4.81 4.64
3/13/19 7:19 AM 0.00 5.04 4.84 4.64
3/13/19 7:20 AM 0.00 5.03 4.83 4.64 MID
3/13/19 7:21 AM 7.04 9.04 3.65 2.74
3/13/19 7:22 AM 9.97 10.75 0.03 -0.45 MID
3/13/19 7:23 AM 18.34 3.28 0.01 0.16
3/13/19 7:24 AM 20.85 0.71 0.04 0.37
3/13/19 7:25 AM 13.08 2.00 0.19 0.96
3/13/19 7:26 AM 2.43 4.62 3.13 3.57
3/13/19 7:27 AM 0.03 5.13 4.68 4.71
3/13/19 7:28 AM 0.03 5.10 4.73 4.73
3/13/19 7:29 AM 0.02 5.08 4.76 4.73 CO2/NOX/BIAS
3/13/19 7:30 AM 0.02 5.06 4.76 4.73
3/13/19 7:34 AM 6.52 7.30 0.02 -0.37
3/13/19 7:35 AM 0.05 0.41 0.00 -0.06
3/13/19 7:36 AM 0.04 0.32 -0.01 0.06
3/13/19 7:37 AM 0.03 0.27 -0.02 0.06 ZEOR BIAS
3/13/19 7:40 AM NaN NaN NaN NaN
3/13/19 7:40 AM NaN NaN NaN NaN
3/13/19 7:41 AM 9.97 10.75 0.00 -0.38
3/13/19 7:42 AM NaN NaN NaN NaN
3/13/19 7:43 AM 12.17 5.44 2.33 0.00
3/13/19 7:44 AM 12.18 5.34 2.58 0.03 STRAT CHECK
3/13/19 7:45 AM 12.20 5.27 2.57 0.03 PORT-1
3/13/19 7:46 AM 12.20 5.22 2.57 0.03 Point -3
3/13/19 7:47 AM 12.20 5.19 2.56 0.03 Point -3
3/13/19 7:48 AM 12.20 5.17 2.47 0.02 Point -3
3/13/19 7:49 AM 12.20 5.15 2.27 0.02 Point -2
3/13/19 7:50 AM 12.18 5.15 2.20 0.03 Point -2
3/13/19 7:51 AM 12.19 5.14 2.27 0.03 Point -2
3/13/19 7:52 AM 12.17 5.14 2.30 0.03 Point -1
3/13/19 7:53 AM 12.18 5.13 2.29 0.05 Point -1
3/13/19 7:54 AM 12.20 5.12 2.29 0.03 Point -1
3/13/19 7:55 AM 15.17 3.51 2.31 0.05 PC
3/13/19 7:56 AM 16.18 2.93 0.69 0.13 PC
3/13/19 7:57 AM 12.29 5.03 2.17 0.02 PORT-2
3/13/19 7:58 AM 12.30 5.03 2.28 0.04 Point -3
3/13/19 7:59 AM 12.30 5.04 2.28 0.03 Point -3
3/13/19 8:00 AM 12.30 5.04 2.31 0.03 Point -3
3/13/19 8:01 AM 12.24 5.07 2.43 0.04 Point -2
3/13/19 8:02 AM 12.24 5.07 2.49 0.04 Point -2
3/13/19 8:03 AM 12.22 5.09 2.47 0.03 Point -2
3/13/19 8:04 AM 12.24 5.08 2.54 0.03 Point -1
3/13/19 8:05 AM 12.22 5.09 2.50 0.04 Point -1
3/13/19 8:06 AM 12.21 5.09 2.51 0.04 Point -1
3/13/19 8:07 AM 16.04 3.03 2.34 0.04 PC
3/13/19 8:08 AM 14.77 3.69 0.69 0.12 PC
3/13/19 8:09 AM 12.28 5.04 2.48 0.01 PORT-3
3/13/19 8:10 AM 12.27 5.05 2.46 0.04 Point -3
3/13/19 8:11 AM 12.27 5.05 2.49 0.02 Point -3
3/13/19 8:12 AM 12.27 5.05 2.49 0.03 Point -3
3/13/19 8:13 AM 12.32 5.03 2.44 0.04 Point -2
3/13/19 8:14 AM 12.32 5.03 2.31 0.04 Point -2
3/13/19 8:15 AM 12.33 5.03 2.32 0.05 Point -2
3/13/19 8:16 AM 12.34 5.02 2.34 0.06 Point -1
3/13/19 8:17 AM 12.35 5.01 2.32 0.05 Point -1
3/13/19 8:18 AM 12.34 5.02 2.33 0.05 Point -1
3/13/19 8:19 AM 17.48 2.24 2.05 0.08 PC
3/13/19 8:20 AM 20.93 0.31 0.05 0.20 PC
3/13/19 8:21 AM 17.98 1.90 -0.01 0.18 PC
3/13/19 8:22 AM 12.19 5.05 2.12 0.03 PORT-4
3/13/19 8:23 AM 12.18 5.07 2.74 0.03 Point -3
3/13/19 8:24 AM 12.18 5.09 2.84 0.03 Point -3
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3/13/19 8:25 AM 12.19 5.09 2.80 0.01 Point -3
3/13/19 8:26 AM 12.20 5.09 2.65 0.03 Point -2
3/13/19 8:27 AM 12.20 5.10 2.58 0.02 Point -2
3/13/19 8:28 AM 12.20 5.10 2.58 0.04 Point -2
3/13/19 8:29 AM 12.22 5.09 2.58 0.03 Point -1
3/13/19 8:30 AM 12.22 5.09 2.54 0.05 Point -1
3/13/19 8:31 AM 12.22 5.09 2.54 0.05 Point -1
3/13/19 8:32 AM 12.21 5.10 2.57 0.04
3/13/19 8:33 AM 12.21 5.10 2.67 0.02
3/13/19 8:34 AM 12.21 5.10 2.75 0.00
3/13/19 8:35 AM 12.20 5.11 2.62 0.01
3/13/19 8:36 AM 12.21 5.10 2.54 0.02
3/13/19 8:37 AM 7.03 5.55 2.64 0.69
3/13/19 8:38 AM 0.03 5.09 4.34 4.58
3/13/19 8:39 AM 0.03 5.09 4.69 4.72
3/13/19 8:40 AM 0.03 5.09 4.68 4.71
3/13/19 8:41 AM 0.02 5.09 4.69 4.71
3/13/19 8:42 AM 0.02 5.08 4.70 4.71
3/13/19 8:43 AM 0.02 5.08 4.69 4.72 CO2/NOX/BIAS
3/13/19 8:44 AM 7.45 9.27 3.84 2.69
3/13/19 8:45 AM 10.26 10.75 0.34 -0.31
3/13/19 8:46 AM 10.25 10.75 0.29 -0.35
3/13/19 8:47 AM 10.25 10.75 0.27 -0.35
3/13/19 8:48 AM 10.23 10.75 0.26 -0.35
3/13/19 8:49 AM 9.98 10.75 0.10 -0.36
3/13/19 8:50 AM 9.98 10.75 -0.01 -0.38
3/13/19 8:51 AM 9.98 10.75 -0.01 -0.37 O2 BIAS
3/13/19 8:52 AM 9.02 9.92 -0.01 -0.37
3/13/19 8:53 AM 0.06 0.75 -0.03 -0.18
3/13/19 8:54 AM 0.06 0.57 -0.04 0.04
3/13/19 8:55 AM 0.08 0.46 -0.04 0.05
3/13/19 8:56 AM 0.06 0.37 -0.04 0.09
3/13/19 8:57 AM 0.06 0.33 -0.04 0.08
3/13/19 8:58 AM 0.06 0.28 -0.04 0.09 ZERO/BIAS
3/13/19 8:59 AM 0.07 0.49 -0.04 0.25
3/13/19 9:00 AM 0.06 0.24 1.32 0.79
3/13/19 9:01 AM 1.38 0.70 -0.03 0.08
3/13/19 9:02 AM 2.58 1.10 0.64 0.02
3/13/19 9:03 AM 0.00 0.12 -0.06 -0.01
3/13/19 9:04 AM 0.00 0.11 -0.06 -0.02
3/13/19 9:05 AM 0.00 0.10 -0.06 -0.03
3/13/19 9:06 AM 0.00 0.00 -0.06 -0.03 ZERO
3/13/19 9:07 AM 15.34 8.45 -0.05 -0.20
3/13/19 9:08 AM 20.13 9.28 -0.06 -0.35
3/13/19 9:09 AM 20.13 9.40 -0.06 -0.36 SPAN
3/13/19 9:10 AM 5.93 6.62 0.66 1.38
3/13/19 9:11 AM 0.00 5.04 4.67 4.49 MID
3/13/19 9:12 AM 8.18 4.95 4.44 3.25
3/13/19 9:13 AM 12.37 4.78 2.27 0.59
3/13/19 9:14 AM 0.11 0.10 1.37 0.16
3/13/19 9:15 AM 0.00 0.05 -0.05 -0.04
3/13/19 9:16 AM 0.00 0.03 -0.06 -0.05
3/13/19 9:17 AM 4.32 4.65 -0.06 -0.09
3/13/19 9:18 AM 10.02 10.75 -0.03 -0.42
3/13/19 9:19 AM 3.41 3.86 0.22 0.13
3/13/19 9:20 AM 0.05 4.90 2.31 3.27
3/13/19 9:21 AM 0.04 5.04 4.63 4.64 CO2/NOX/BIAS
3/13/19 9:22 AM 0.04 3.97 4.66 4.49
3/13/19 9:23 AM 0.05 0.17 0.96 0.54
3/13/19 9:24 AM 0.05 0.12 0.00 0.05 ZERO BIAS
3/13/19 9:25 AM 0.13 0.20 -0.02 0.05
3/13/19 9:26 AM 9.84 10.72 -0.02 -0.17
3/13/19 9:27 AM 10.00 10.75 -0.01 -0.37 O2 BIAS
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3/13/19 9:28 AM 11.83 6.50 0.71 -0.20
3/13/19 9:29 AM 12.34 5.04 2.17 0.04 RUN 1
3/13/19 9:30 AM 12.34 5.02 2.15 0.05 Point -3
3/13/19 9:31 AM 12.34 5.00 2.19 0.04 Point -3
3/13/19 9:32 AM 12.33 4.99 2.21 0.04 Point -3
3/13/19 9:33 AM 12.32 4.99 2.22 0.05 Point -3
3/13/19 9:34 AM 12.33 4.98 2.22 0.04 Point -3
3/13/19 9:35 AM 12.34 4.97 2.21 0.05 Point -3
3/13/19 9:36 AM 12.34 4.97 2.21 0.05 Point -3
3/13/19 9:37 AM 12.36 4.96 2.23 0.04 Point -2
3/13/19 9:38 AM 12.37 4.94 2.20 0.04 Point -2
3/13/19 9:39 AM 12.37 4.94 2.20 0.04 Point -2
3/13/19 9:40 AM 12.37 4.95 2.19 0.04 Point -2
3/13/19 9:41 AM 12.37 4.95 2.17 0.05 Point -2
3/13/19 9:42 AM 12.36 4.95 2.26 0.04 Point -2
3/13/19 9:43 AM 12.37 4.95 2.31 0.05 Point -2
3/13/19 9:44 AM 12.35 4.95 2.29 0.04 Point -1
3/13/19 9:45 AM 12.36 4.95 2.27 0.06 Point -1
3/13/19 9:46 AM 12.35 4.95 2.27 0.04 Point -1
3/13/19 9:47 AM 12.35 4.95 2.31 0.03 Point -1
3/13/19 9:48 AM 12.35 4.95 2.32 0.05 Point -1
3/13/19 9:49 AM 12.36 4.95 2.31 0.05 Point -1
3/13/19 9:50 AM 12.35 4.95 2.31 0.04 Point -1
3/13/19 9:51 AM 10.83 5.60 2.31 0.07
3/13/19 9:52 AM 0.06 5.03 3.34 3.76
3/13/19 9:53 AM 0.04 5.02 4.65 4.69
3/13/19 9:54 AM 0.04 5.01 4.68 4.69 CO2/NOX/CO BIAS
3/13/19 9:55 AM 4.30 7.58 4.62 3.95
3/13/19 9:56 AM 10.00 10.75 0.63 -0.15 O2/BIAS
3/13/19 9:57 AM 10.01 10.75 0.02 -0.40
3/13/19 9:58 AM 10.01 10.75 0.04 -0.38
3/13/19 9:59 AM 2.18 2.79 -0.01 -0.32
3/13/19 10:00 AM 0.06 0.28 -0.03 0.02
3/13/19 10:01 AM 0.05 0.21 -0.04 0.04 ZERO BIAS
3/13/19 10:02 AM 6.72 2.77 0.32 0.01
3/13/19 10:03 AM 12.31 5.00 2.13 0.03
3/13/19 10:04 AM 12.34 5.00 2.14 0.01
3/13/19 10:05 AM 12.32 5.01 2.12 0.01
3/13/19 10:06 AM 12.31 5.02 2.26 0.03
3/13/19 10:07 AM 12.33 5.01 2.27 0.03
3/13/19 10:08 AM 12.35 5.00 2.18 0.02
3/13/19 10:09 AM 12.32 5.02 2.17 0.02
3/13/19 10:10 AM 12.34 5.01 2.22 0.01
3/13/19 10:11 AM 12.33 5.02 2.26 0.01
3/13/19 10:12 AM 12.33 5.02 2.27 0.03
3/13/19 10:13 AM 12.33 5.02 2.28 0.01
3/13/19 10:14 AM 12.34 5.02 2.32 0.02
3/13/19 10:15 AM 12.33 5.02 2.29 0.02
3/13/19 10:16 AM 12.32 5.02 2.30 0.02
3/13/19 10:17 AM 12.33 5.01 2.28 0.01
3/13/19 10:18 AM 12.34 5.01 2.28 0.01
3/13/19 10:19 AM 12.34 5.01 2.27 0.02
3/13/19 10:20 AM 12.35 5.00 2.26 0.02
3/13/19 10:21 AM 12.35 5.00 2.24 0.01
3/13/19 10:22 AM 12.35 5.00 2.28 0.01
3/13/19 10:23 AM 12.35 4.99 2.30 0.02
3/13/19 10:24 AM 12.35 4.99 2.24 0.02 RUN 2
3/13/19 10:25 AM 12.34 5.00 2.26 0.00 Point -3
3/13/19 10:26 AM 12.34 5.00 2.29 0.01 Point -3
3/13/19 10:27 AM 12.34 5.00 2.33 0.01 Point -3
3/13/19 10:28 AM 12.33 5.00 2.34 0.00 Point -3
3/13/19 10:29 AM 12.31 5.01 2.34 0.01 Point -3
3/13/19 10:30 AM 12.31 5.01 2.40 0.01 Point -3
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3/13/19 10:31 AM 12.32 5.01 2.46 0.01 Point -3
3/13/19 10:32 AM 12.34 5.00 2.28 0.02 Point -2
3/13/19 10:33 AM 12.32 5.01 2.16 0.01 Point -2
3/13/19 10:34 AM 12.31 5.01 2.20 0.03 Point -2
3/13/19 10:35 AM 12.32 5.00 2.18 0.01 Point -2
3/13/19 10:36 AM 12.32 5.00 2.22 0.02 Point -2
3/13/19 10:37 AM 12.32 5.01 2.23 0.01 Point -2
3/13/19 10:38 AM 12.32 5.00 2.19 0.01 Point -2
3/13/19 10:39 AM 12.32 5.00 2.19 0.00 Point -1
3/13/19 10:40 AM 12.32 5.00 2.22 0.01 Point -1
3/13/19 10:41 AM 12.29 5.02 2.31 0.02 Point -1
3/13/19 10:42 AM 12.29 5.02 2.40 0.01 Point -1
3/13/19 10:43 AM 12.29 5.02 2.41 0.02 Point -1
3/13/19 10:44 AM 12.29 5.02 2.40 0.02 Point -1
3/13/19 10:45 AM 12.29 5.01 2.40 0.00 Point -1
3/13/19 10:46 AM 12.31 5.00 2.37 0.03
3/13/19 10:47 AM 12.31 5.00 2.31 0.03
3/13/19 10:48 AM 12.32 4.99 2.27 0.02
3/13/19 10:49 AM 12.29 5.01 2.34 0.00
3/13/19 10:50 AM 12.28 5.01 2.50 0.02
3/13/19 10:51 AM 11.84 4.91 2.49 0.01
3/13/19 10:52 AM 0.12 4.89 3.62 3.15
3/13/19 10:53 AM 0.04 5.00 4.62 4.68
3/13/19 10:54 AM 0.04 5.00 4.65 4.69 CO2/NOX/CO BIAS
3/13/19 10:55 AM 8.92 10.23 2.62 1.83
3/13/19 10:56 AM 10.00 10.75 0.02 -0.40
3/13/19 10:57 AM 10.00 10.75 0.00 -0.39 O2/BIAS
3/13/19 10:58 AM 3.28 3.93 -0.01 -0.34
3/13/19 10:59 AM 0.06 0.27 -0.03 0.00
3/13/19 11:00 AM 0.05 0.20 -0.04 0.02 ZERO BIAS
3/13/19 11:01 AM 0.05 0.15 -0.04 0.03
3/13/19 11:02 AM 7.55 3.10 0.45 0.03
3/13/19 11:03 AM 12.24 5.01 2.22 0.02
3/13/19 11:04 AM 12.25 5.02 2.27 0.02
3/13/19 11:05 AM 12.26 5.02 2.24 0.04
3/13/19 11:06 AM 12.28 5.01 2.21 0.03
3/13/19 11:07 AM 12.27 5.02 2.24 0.02
3/13/19 11:08 AM 12.28 5.01 2.26 0.02
3/13/19 11:09 AM 12.28 5.02 2.23 0.02
3/13/19 11:10 AM 12.27 5.02 2.24 0.03
3/13/19 11:11 AM 12.28 5.02 2.33 0.02
3/13/19 11:12 AM 12.27 5.02 2.31 0.03
3/13/19 11:13 AM 12.26 5.02 2.31 0.02
3/13/19 11:14 AM 12.26 5.02 2.28 0.03
3/13/19 11:15 AM 12.26 5.02 2.22 0.02
3/13/19 11:16 AM 12.29 5.01 2.14 0.02
3/13/19 11:17 AM 12.30 5.01 2.11 0.02
3/13/19 11:18 AM 12.27 5.02 2.13 0.02
3/13/19 11:19 AM 12.25 5.02 2.23 0.03
3/13/19 11:20 AM 12.25 5.02 2.31 0.04
3/13/19 11:21 AM 12.25 5.02 2.32 0.03
3/13/19 11:22 AM 12.25 5.01 2.30 0.03
3/13/19 11:23 AM 12.26 5.00 2.26 0.03
3/13/19 11:24 AM 12.25 5.00 2.31 0.03
3/13/19 11:25 AM 12.27 4.99 2.36 0.04
3/13/19 11:26 AM 12.28 4.98 2.22 0.05
3/13/19 11:27 AM 12.26 4.98 2.11 0.04
3/13/19 11:28 AM 12.26 4.98 2.20 0.03
3/13/19 11:29 AM 12.27 4.98 2.21 0.03
3/13/19 11:30 AM 12.27 4.98 2.19 0.04
3/13/19 11:31 AM 12.26 4.99 2.23 0.03
3/13/19 11:32 AM 9.31 4.71 2.21 0.15
3/13/19 11:33 AM 0.05 4.96 3.49 4.07
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3/13/19 11:34 AM 0.04 4.97 4.68 4.71
3/13/19 11:35 AM 0.04 4.97 4.68 4.70
3/13/19 11:36 AM 0.03 4.98 4.70 4.72 RUN 3
3/13/19 11:37 AM 0.03 4.98 4.73 4.73 Point -3
3/13/19 11:38 AM 0.03 4.98 4.72 4.73 Point -3
3/13/19 11:39 AM 0.03 4.98 4.74 4.73 Point -3
3/13/19 11:40 AM 0.03 4.98 4.77 4.75 Point -3
3/13/19 11:41 AM 0.03 4.98 4.90 4.73 Point -3
3/13/19 11:42 AM 0.03 4.98 4.77 4.72 Point -3
3/13/19 11:43 AM 0.03 4.99 4.74 4.73 Point -3
3/13/19 11:44 AM 0.03 4.99 4.74 4.73 Point -2
3/13/19 11:45 AM 0.03 4.99 4.72 4.74 Point -2
3/13/19 11:46 AM 0.03 4.98 4.73 4.73 Point -2
3/13/19 11:47 AM 0.03 4.99 4.75 4.73 Point -2
3/13/19 11:48 AM 0.03 4.99 4.75 4.72 Point -2
3/13/19 11:49 AM 0.03 4.99 4.74 4.71 Point -2
3/13/19 11:50 AM 0.03 4.99 4.74 4.70 Point -2
3/13/19 11:51 AM 0.03 4.99 4.75 4.72 Point -1
3/13/19 11:52 AM 0.03 4.99 4.76 4.72 Point -1
3/13/19 11:53 AM 0.03 4.98 4.74 4.71 Point -1
3/13/19 11:54 AM 0.03 4.99 4.73 4.73 Point -1
3/13/19 11:55 AM 0.03 4.99 4.75 4.71 Point -1
3/13/19 11:56 AM 0.03 4.99 4.74 4.72 Point -1
3/13/19 11:57 AM 0.03 4.99 4.75 4.72 Point -1
3/13/19 11:58 AM 0.03 4.99 4.74 4.73
3/13/19 11:59 AM 0.03 4.99 4.73 4.73
3/13/19 12:00 PM 0.03 4.99 4.74 4.72
3/13/19 12:01 PM 0.03 4.99 4.74 4.72
3/13/19 12:02 PM 0.03 4.99 4.72 4.72
3/13/19 12:03 PM 0.03 5.00 4.74 4.71
3/13/19 12:04 PM 0.03 5.00 4.73 4.72
3/13/19 12:05 PM 0.03 5.00 4.73 4.72
3/13/19 12:06 PM 0.03 5.00 4.75 4.73
3/13/19 12:07 PM 0.03 5.00 4.74 4.71
3/13/19 11:58 AM 0.03 4.99 4.74 4.73
3/13/19 11:59 AM 0.03 4.99 4.73 4.73
3/13/19 12:00 PM 0.03 4.99 4.74 4.72
3/13/19 12:01 PM 0.03 4.99 4.74 4.72
3/13/19 12:02 PM 0.03 4.99 4.72 4.72
3/13/19 12:03 PM 0.03 5.00 4.74 4.71
3/13/19 12:04 PM 0.03 5.00 4.73 4.72
3/13/19 12:05 PM 0.03 5.00 4.73 4.72
3/13/19 12:06 PM 0.03 5.00 4.75 4.73
3/13/19 12:07 PM 0.03 5.00 4.74 4.71
3/13/19 12:08 PM 0.03 5.00 4.75 4.72
3/13/19 12:09 PM 0.41 5.00 4.75 4.72 CO2/NOX/CO BIAS
3/13/19 12:10 PM 12.15 5.01 3.43 1.34
3/13/19 12:11 PM 9.56 10.02 1.84 0.21
3/13/19 12:12 PM 9.99 10.75 0.03 -0.38 O2/BIAS
3/13/19 12:13 PM 10.28 10.21 0.00 -0.37
3/13/19 12:14 PM 12.24 5.20 1.39 -0.08
3/13/19 12:15 PM 12.24 5.12 2.21 0.04
3/13/19 12:16 PM 1.32 1.40 1.12 -0.03
3/13/19 12:17 PM 0.06 0.16 -0.03 0.06
3/13/19 12:18 PM 0.05 0.12 -0.04 0.05 ZERO BIAS
3/13/19 12:19 PM 1.00 0.45 -0.05 0.06
3/13/19 12:20 PM 12.20 4.95 1.36 0.04
3/13/19 12:21 PM 12.23 4.99 2.25 0.04
3/13/19 12:22 PM 12.25 4.98 2.21 0.04
3/13/19 12:23 PM 12.27 4.98 2.14 0.05
3/13/19 12:24 PM 12.24 5.00 2.12 0.05
3/13/19 12:25 PM 12.24 5.00 2.28 0.05
3/13/19 12:26 PM 12.24 5.00 2.30 0.05
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3/13/19 12:27 PM 12.24 5.00 2.25 0.06
3/13/19 12:28 PM 12.23 5.01 2.30 0.04
3/13/19 12:29 PM 12.23 5.01 2.39 0.05
3/13/19 12:30 PM 12.23 5.01 2.39 0.04
3/13/19 12:31 PM 12.23 5.00 2.33 0.05
3/13/19 12:32 PM 12.24 5.00 2.24 0.04
3/13/19 12:33 PM 12.23 5.00 2.22 0.04
3/13/19 12:34 PM 12.23 5.01 2.28 0.05
3/13/19 12:35 PM 12.23 5.01 2.27 0.05
3/13/19 12:36 PM 12.23 5.01 2.23 0.05
3/13/19 12:37 PM 12.24 5.00 2.26 0.05
3/13/19 12:38 PM 12.24 5.00 2.25 0.04
3/13/19 12:39 PM 12.24 5.00 2.22 0.04
3/13/19 12:40 PM 12.25 5.00 2.24 0.04 RUN 4
3/13/19 12:41 PM 12.24 5.01 2.26 0.04 Point -3
3/13/19 12:42 PM 12.24 5.01 2.25 0.04 Point -3
3/13/19 12:43 PM 12.23 5.01 2.25 0.05 Point -3
3/13/19 12:44 PM 12.22 5.02 2.32 0.05 Point -3
3/13/19 12:45 PM 12.25 5.00 2.30 0.05 Point -3
3/13/19 12:46 PM 12.24 5.01 2.28 0.05 Point -3
3/13/19 12:47 PM 12.25 5.00 2.19 0.06 Point -3
3/13/19 12:48 PM 12.21 5.03 2.33 0.06 Point -2
3/13/19 12:49 PM 12.22 5.02 2.49 0.05 Point -2
3/13/19 12:50 PM 12.22 5.02 2.40 0.06 Point -2
3/13/19 12:51 PM 12.26 5.00 2.23 0.04 Point -2
3/13/19 12:52 PM 12.27 5.00 2.04 0.04 Point -2
3/13/19 12:53 PM 12.26 5.01 2.01 0.06 Point -2
3/13/19 12:54 PM 12.21 5.03 2.20 0.07 Point -2
3/13/19 12:55 PM 12.24 5.02 2.19 0.06 Point -1
3/13/19 12:56 PM 12.25 5.01 2.05 0.05 Point -1
3/13/19 12:57 PM 12.21 5.04 2.21 0.05 Point -1
3/13/19 12:58 PM 12.22 5.03 2.22 0.04 Point -1
3/13/19 12:59 PM 12.22 5.03 2.16 0.05 Point -1
3/13/19 1:00 PM 12.25 5.02 2.15 0.06 Point -1
3/13/19 1:01 PM 12.25 5.02 2.10 0.05 Point -1
3/13/19 1:02 PM 12.23 5.03 2.15 0.06
3/13/19 1:03 PM 12.24 5.03 2.20 0.05
3/13/19 1:04 PM 8.35 3.55 2.20 0.05
3/13/19 1:05 PM 0.07 0.14 0.42 0.03
3/13/19 1:06 PM 0.06 0.11 -0.03 0.05 ZERO BIAS
3/13/19 1:07 PM 0.05 0.10 -0.04 0.06
3/13/19 1:08 PM 7.53 8.24 -0.04 -0.09
3/13/19 1:09 PM 9.99 10.75 -0.02 -0.39 O2/BIAS
3/13/19 1:10 PM 9.78 10.51 -0.02 -0.38
3/13/19 1:11 PM 0.08 5.20 2.93 3.26
3/13/19 1:12 PM 0.04 5.10 4.63 4.70
3/13/19 1:13 PM 0.04 5.07 4.69 4.69 CO2/NOX/CO BIAS
3/13/19 1:14 PM 7.95 5.06 4.24 3.01
3/13/19 1:15 PM 12.25 5.05 2.15 0.05
3/13/19 1:16 PM 12.26 5.03 2.09 0.04
3/13/19 1:17 PM 12.27 5.03 2.09 0.04 RUN 5
3/13/19 1:18 PM 12.26 5.03 2.11 0.03 Point -3
3/13/19 1:19 PM 12.26 5.03 2.18 0.03 Point -3
3/13/19 1:20 PM 12.24 5.03 2.24 0.04 Point -3
3/13/19 1:21 PM 12.24 5.03 2.32 0.04 Point -3
3/13/19 1:22 PM 12.27 5.01 2.24 0.04 Point -3
3/13/19 1:23 PM 12.27 5.01 2.15 0.03 Point -3
3/13/19 1:24 PM 12.28 5.00 2.12 0.02 Point -3
3/13/19 1:25 PM 12.28 5.00 2.13 0.03 Point -2
3/13/19 1:26 PM 12.26 5.01 2.19 0.05 Point -2
3/13/19 1:27 PM 12.24 5.02 2.25 0.05 Point -2
3/13/19 1:28 PM 12.26 5.01 2.28 0.06 Point -2
3/13/19 1:29 PM 12.27 5.01 2.16 0.04 Point -2
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3/13/19 1:30 PM 12.24 5.02 2.26 0.05 Point -2
3/13/19 1:31 PM 12.23 5.03 2.34 0.06 Point -2
3/13/19 1:32 PM 12.23 5.03 2.38 0.07 Point -1
3/13/19 1:33 PM 12.23 5.03 2.34 0.05 Point -1
3/13/19 1:34 PM 12.24 5.02 2.27 0.05 Point -1
3/13/19 1:35 PM 12.24 5.02 2.17 0.06 Point -1
3/13/19 1:36 PM 12.24 5.02 2.18 0.05 Point -1
3/13/19 1:37 PM 12.25 5.01 2.20 0.05 Point -1
3/13/19 1:38 PM 12.25 5.01 2.12 0.04 Point -1
3/13/19 1:39 PM 12.25 5.01 2.14 0.05
3/13/19 1:40 PM 12.26 5.01 2.18 0.07
3/13/19 1:41 PM 12.26 5.01 2.13 0.05
3/13/19 1:42 PM 12.26 5.01 2.11 0.06
3/13/19 1:43 PM 12.25 5.02 2.12 0.05
3/13/19 1:44 PM 5.75 2.69 2.00 0.27
3/13/19 1:45 PM 0.07 0.14 0.07 0.07
3/13/19 1:46 PM 0.06 0.11 -0.03 0.05
3/13/19 1:47 PM 0.06 0.10 -0.03 0.05
3/13/19 1:48 PM 0.06 0.10 -0.03 0.07 ZERO BIAS
3/13/19 1:49 PM 2.72 3.09 -0.04 0.02
3/13/19 1:50 PM 9.97 10.75 0.01 -0.26
3/13/19 1:51 PM 10.03 10.75 0.07 -0.37 O2/BIAS
3/13/19 1:52 PM 0.88 5.74 1.96 2.62
3/13/19 1:53 PM 0.05 5.09 4.46 4.72
3/13/19 1:54 PM 0.05 5.06 4.52 4.72 CO2/NOX/CO BIAS
3/13/19 1:55 PM 0.04 5.05 4.51 4.69
3/13/19 1:56 PM 8.72 5.06 3.92 2.76
3/13/19 1:57 PM 12.21 5.06 2.13 0.07
3/13/19 1:58 PM 12.20 5.07 2.17 0.09 RUN 6
3/13/19 1:59 PM 12.23 5.05 2.19 0.07 Point -3
3/13/19 2:00 PM 12.22 5.05 2.16 0.05 Point -3
3/13/19 2:01 PM 12.23 5.05 2.16 0.06 Point -3
3/13/19 2:02 PM 12.23 5.05 2.18 0.06 Point -3
3/13/19 2:03 PM 12.22 5.05 2.16 0.06 Point -3
3/13/19 2:04 PM 12.21 5.05 2.17 0.06 Point -3
3/13/19 2:05 PM 12.22 5.05 2.20 0.06 Point -3
3/13/19 2:06 PM 12.23 5.04 2.17 0.07 Point -2
3/13/19 2:07 PM 12.24 5.03 2.11 0.07 Point -2
3/13/19 2:08 PM 12.23 5.04 2.12 0.06 Point -2
3/13/19 2:09 PM 12.22 5.04 2.21 0.06 Point -2
3/13/19 2:10 PM 12.21 5.05 2.29 0.07 Point -2
3/13/19 2:11 PM 12.22 5.05 2.24 0.07 Point -2
3/13/19 2:12 PM 12.22 5.05 2.21 0.06 Point -2
3/13/19 2:13 PM 12.22 5.04 2.22 0.07 Point -1
3/13/19 2:14 PM 12.20 5.06 2.34 0.05 Point -1
3/13/19 2:15 PM 12.24 5.03 2.23 0.04 Point -1
3/13/19 2:16 PM 12.21 5.05 2.16 0.05 Point -1
3/13/19 2:17 PM 12.22 5.05 2.27 0.04 Point -1
3/13/19 2:18 PM 12.23 5.05 2.16 0.05 Point -1
3/13/19 2:19 PM 12.19 5.07 2.21 0.06 Point -1
3/13/19 2:20 PM 12.19 5.07 2.38 0.06
3/13/19 2:21 PM 12.19 5.07 2.29 0.05
3/13/19 2:22 PM 12.20 5.07 2.22 0.04
3/13/19 2:23 PM 12.10 5.06 2.18 0.05
3/13/19 2:24 PM 0.26 0.47 1.33 0.27
3/13/19 2:25 PM 0.06 0.14 -0.01 0.03 ZERO BIAS
3/13/19 2:26 PM 0.06 0.12 -0.02 0.04
3/13/19 2:27 PM 5.01 5.54 -0.01 -0.04
3/13/19 2:28 PM 9.99 10.75 0.01 -0.37
3/13/19 2:29 PM 9.99 10.75 0.00 -0.42 O2/BIAS
3/13/19 2:30 PM 4.64 7.91 0.52 0.74
3/13/19 2:31 PM 0.05 5.15 4.33 4.54
3/13/19 2:32 PM 0.04 5.10 4.52 4.67 CO2/NOX/CO BIAS
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3/13/19 2:33 PM 4.87 5.09 4.32 3.98
3/13/19 2:34 PM 12.19 5.10 2.42 0.27
3/13/19 2:35 PM 12.20 5.09 2.27 0.01
3/13/19 2:36 PM 12.17 5.10 2.25 0.02
3/13/19 2:37 PM 12.18 5.10 2.28 0.03 RUN 7
3/13/19 2:38 PM 12.19 5.09 2.28 0.03 Point -3
3/13/19 2:39 PM 12.20 5.08 2.29 0.01 Point -3
3/13/19 2:40 PM 12.20 5.08 2.35 0.01 Point -3
3/13/19 2:41 PM 12.19 5.09 2.32 0.01 Point -3
3/13/19 2:42 PM 12.23 5.06 2.24 0.00 Point -3
3/13/19 2:43 PM 12.22 5.07 2.21 0.02 Point -3
3/13/19 2:44 PM 12.22 5.07 2.24 0.01 Point -3
3/13/19 2:45 PM 12.18 5.09 2.30 0.01 Point -2
3/13/19 2:46 PM 12.18 5.09 2.42 0.01 Point -2
3/13/19 2:47 PM 12.22 5.07 2.40 -0.02 Point -2
3/13/19 2:48 PM 12.23 5.07 2.15 0.02 Point -2
3/13/19 2:49 PM 12.22 5.08 2.07 0.01 Point -2
3/13/19 2:50 PM 12.20 5.09 2.16 0.01 Point -2
3/13/19 2:51 PM 12.20 5.09 2.21 0.03 Point -2
3/13/19 2:52 PM 12.20 5.09 2.20 0.01 Point -1
3/13/19 2:53 PM 12.17 5.11 2.21 -0.01 Point -1
3/13/19 2:54 PM 12.18 5.11 2.37 0.02 Point -1
3/13/19 2:55 PM 12.23 5.08 2.31 0.02 Point -1
3/13/19 2:56 PM 12.24 5.07 2.04 0.00 Point -1
3/13/19 2:57 PM 12.21 5.09 2.03 0.02 Point -1
3/13/19 2:58 PM 12.21 5.09 2.11 0.00 Point -1
3/13/19 2:59 PM 12.21 5.09 2.17 0.02
3/13/19 3:00 PM 12.24 5.07 2.11 0.02
3/13/19 3:01 PM 12.23 5.08 2.03 0.01
3/13/19 3:02 PM 12.22 5.09 2.11 0.00
3/13/19 3:03 PM 0.79 0.75 1.18 0.24
3/13/19 3:04 PM 0.06 0.17 -0.03 -0.01 ZERO BIAS
3/13/19 3:05 PM 0.06 0.15 -0.01 0.00
3/13/19 3:06 PM 0.06 0.14 -0.02 0.01
3/13/19 3:07 PM 9.22 10.07 -0.01 -0.19
3/13/19 3:08 PM 9.99 10.74 0.00 -0.42 O2/BIAS
3/13/19 3:09 PM 8.38 9.99 -0.01 -0.33
3/13/19 3:10 PM 0.06 5.20 3.36 3.67
3/13/19 3:11 PM 0.04 5.12 4.48 4.65
3/13/19 3:12 PM 0.04 5.09 4.50 4.65 CO2/NOX/CO BIAS
3/13/19 3:13 PM 1.38 5.07 4.51 4.64
3/13/19 3:14 PM 12.19 5.09 3.08 0.91
3/13/19 3:15 PM 12.20 5.09 2.19 0.01 RUN 8
3/13/19 3:16 PM 12.21 5.08 2.15 0.00 Point -3
3/13/19 3:17 PM 12.21 5.08 2.24 0.00 Point -3
3/13/19 3:18 PM 12.21 5.08 2.25 0.00 Point -3
3/13/19 3:19 PM 12.21 5.07 2.22 0.00 Point -3
3/13/19 3:20 PM 12.21 5.07 2.22 0.01 Point -3
3/13/19 3:21 PM 12.21 5.07 2.23 0.00 Point -3
3/13/19 3:22 PM 12.21 5.07 2.26 0.01 Point -3
3/13/19 3:23 PM 12.22 5.06 2.29 0.01 Point -2
3/13/19 3:24 PM 12.22 5.06 2.23 0.00 Point -2
3/13/19 3:25 PM 12.23 5.06 2.16 0.01 Point -2
3/13/19 3:26 PM 12.22 5.06 2.23 0.00 Point -2
3/13/19 3:27 PM 12.19 5.07 2.30 0.01 Point -2
3/13/19 3:28 PM 12.21 5.07 2.36 0.00 Point -2
3/13/19 3:29 PM 12.21 5.06 2.32 0.00 Point -2
3/13/19 3:30 PM 12.22 5.06 2.19 0.01 Point -1
3/13/19 3:31 PM 12.22 5.06 2.09 -0.02 Point -1
3/13/19 3:32 PM 12.20 5.07 2.15 -0.01 Point -1
3/13/19 3:33 PM 12.18 5.08 2.24 0.01 Point -1
3/13/19 3:34 PM 12.19 5.08 2.32 0.00 Point -1
3/13/19 3:35 PM 12.21 5.06 2.16 0.00 Point -1
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3/13/19 3:36 PM 12.22 5.05 2.10 0.01 Point -1
3/13/19 3:37 PM 12.22 5.06 2.09 -0.01
3/13/19 3:38 PM 12.22 5.05 2.06 -0.01
3/13/19 3:39 PM 12.22 5.05 2.06 -0.01
3/13/19 3:40 PM 12.22 5.05 2.12 0.00
3/13/19 3:41 PM 11.08 4.84 2.12 0.01
3/13/19 3:42 PM 0.08 0.18 1.18 0.21
3/13/19 3:43 PM 0.06 0.13 -0.04 0.01 ZERO BIAS
3/13/19 3:44 PM 0.90 1.15 -0.05 0.01
3/13/19 3:45 PM 9.98 10.75 -0.04 -0.25
3/13/19 3:46 PM 9.99 10.75 -0.03 -0.43
3/13/19 3:47 PM 5.98 8.65 0.00 0.18
3/13/19 3:48 PM 0.05 5.14 3.80 4.33
3/13/19 3:49 PM 0.04 5.09 4.50 4.62
3/13/19 3:50 PM 0.04 5.07 4.53 4.63
3/13/19 3:51 PM 9.32 5.08 4.00 2.47
3/13/19 3:52 PM 12.20 5.08 2.16 0.00
3/13/19 3:53 PM 12.21 5.08 2.12 0.02 RUN 9
3/13/19 3:54 PM 12.21 5.07 2.15 -0.01 Point -3
3/13/19 3:55 PM 12.21 5.07 2.16 0.00 Point -3
3/13/19 3:56 PM 12.21 5.07 2.17 -0.01 Point -3
3/13/19 3:57 PM 12.21 5.06 2.18 0.00 Point -3
3/13/19 3:58 PM 12.21 5.07 2.19 0.00 Point -3
3/13/19 3:59 PM 12.21 5.06 2.22 -0.01 Point -3
3/13/19 4:00 PM 12.21 5.07 2.25 0.01 Point -3
3/13/19 4:01 PM 12.21 5.06 2.23 -0.01 Point -2
3/13/19 4:02 PM 12.24 5.05 2.17 0.00 Point -2
3/13/19 4:03 PM 12.23 5.06 2.12 -0.02 Point -2
3/13/19 4:04 PM 12.22 5.06 2.20 0.00 Point -2
3/13/19 4:05 PM 12.22 5.06 2.23 0.01 Point -2
3/13/19 4:06 PM 12.22 5.06 2.21 0.01 Point -2
3/13/19 4:07 PM 12.20 5.07 2.31 -0.03 Point -2
3/13/19 4:08 PM 12.22 5.06 2.35 -0.02 Point -1
3/13/19 4:09 PM 12.22 5.06 2.20 -0.01 Point -1
3/13/19 4:10 PM 12.23 5.06 2.13 -0.01 Point -1
3/13/19 4:11 PM 12.21 5.07 2.14 -0.01 Point -1
3/13/19 4:12 PM 12.20 5.08 2.31 -0.02 Point -1
3/13/19 4:13 PM 12.21 5.07 2.31 -0.01 Point -1
3/13/19 4:14 PM 12.22 5.06 2.22 -0.01 Point -1
3/13/19 4:15 PM 12.24 5.05 2.11 -0.03
3/13/19 4:16 PM 12.24 5.05 2.05 -0.03
3/13/19 4:17 PM 2.31 1.34 1.77 0.20
3/13/19 4:18 PM 0.06 0.15 -0.03 0.00
3/13/19 4:19 PM 0.10 0.18 -0.05 0.00
3/13/19 4:20 PM 9.79 10.67 -0.05 -0.23
3/13/19 4:21 PM 9.99 10.75 -0.03 -0.44
3/13/19 4:22 PM 2.26 6.52 1.18 1.82
3/13/19 4:23 PM 0.05 5.11 4.45 4.60
3/13/19 4:24 PM 0.04 5.08 4.48 4.62
3/13/19 4:25 PM 11.27 5.08 3.34 1.75
3/13/19 4:26 PM 12.23 5.07 2.18 0.01
3/13/19 4:27 PM 12.23 5.06 2.16 -0.01
3/13/19 4:28 PM 12.23 5.06 2.14 0.01
3/13/19 4:29 PM 12.23 5.06 2.15 0.00 RUN 10
3/13/19 4:30 PM 12.24 5.05 2.16 0.00 Point -3
3/13/19 4:31 PM 12.25 5.04 2.09 -0.02 Point -3
3/13/19 4:32 PM 12.22 5.06 2.16 0.00 Point -3
3/13/19 4:33 PM 12.20 5.07 2.27 0.01 Point -3
3/13/19 4:34 PM 12.23 5.06 2.35 -0.01 Point -3
3/13/19 4:35 PM 12.23 5.05 2.20 -0.01 Point -3
3/13/19 4:36 PM 12.23 5.05 2.17 0.00 Point -3
3/13/19 4:37 PM 12.23 5.05 2.18 -0.01 Point -2
3/13/19 4:38 PM 12.21 5.06 2.20 0.00 Point -2
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3/13/19 4:39 PM 12.21 5.06 2.25 -0.01 Point -2
3/13/19 4:40 PM 12.21 5.06 2.30 -0.01 Point -2
3/13/19 4:41 PM 12.22 5.06 2.27 0.00 Point -2
3/13/19 4:42 PM 12.22 5.06 2.25 -0.01 Point -2
3/13/19 4:43 PM 12.23 5.05 2.24 -0.01 Point -2
3/13/19 4:44 PM 12.23 5.05 2.29 -0.02 Point -1
3/13/19 4:45 PM 12.23 5.05 2.22 -0.01 Point -1
3/13/19 4:46 PM 12.20 5.07 2.24 -0.02 Point -1
3/13/19 4:47 PM 12.23 5.05 2.39 -0.03 Point -1
3/13/19 4:48 PM 12.24 5.05 2.24 -0.02 Point -1
3/13/19 4:49 PM 12.24 5.05 2.11 -0.03 Point -1
3/13/19 4:50 PM 12.23 5.05 2.11 -0.04 Point -1
3/13/19 4:51 PM 12.24 5.05 2.14 -0.04
3/13/19 4:52 PM 1.53 1.04 1.69 0.19
3/13/19 4:53 PM 0.06 0.16 -0.05 -0.01
3/13/19 4:54 PM 0.06 0.15 -0.06 -0.01
3/13/19 4:55 PM 0.06 0.13 -0.07 0.00
3/13/19 4:56 PM 0.05 0.12 -0.07 -0.01
3/13/19 4:57 PM 0.05 0.11 -0.07 0.01
3/13/19 4:58 PM 0.05 0.11 -0.06 0.00
3/13/19 4:59 PM 0.05 0.10 -0.07 -0.01
3/13/19 5:00 PM 0.05 0.10 -0.06 0.00
3/13/19 5:01 PM 0.05 0.10 -0.05 0.02
3/13/19 5:02 PM 0.07 0.12 -0.07 0.01 ZERO BIAS
3/13/19 5:03 PM 9.72 10.61 -0.06 -0.22
3/13/19 5:04 PM 9.98 10.75 -0.05 -0.41
3/13/19 5:05 PM 9.98 10.75 -0.05 -0.40 O2/BIAS
3/13/19 5:06 PM 9.98 10.75 -0.04 -0.41
3/13/19 5:07 PM 3.24 6.86 1.28 1.48
3/13/19 5:08 PM 0.05 5.14 4.47 4.59
3/13/19 5:09 PM 0.04 5.10 4.57 4.62
3/13/19 5:10 PM 0.04 5.07 4.60 4.63
3/13/19 5:12 PM 12.20 5.07 2.54 0.27
3/13/19 5:13 PM 12.21 5.06 2.31 0.01 RUN 11
3/13/19 5:14 PM 12.21 5.06 2.30 0.01 Point -3
3/13/19 5:15 PM 12.23 5.04 2.25 0.01 Point -3
3/13/19 5:16 PM 12.23 5.04 2.19 -0.01 Point -3
3/13/19 5:17 PM 12.23 5.04 2.25 0.01 Point -3
3/13/19 5:18 PM 12.22 5.04 2.26 0.00 Point -3
3/13/19 5:19 PM 12.22 5.04 2.28 0.01 Point -3
3/13/19 5:20 PM 12.22 5.04 2.29 0.01 Point -3
3/13/19 5:21 PM 12.20 5.05 2.35 0.00 Point -2
3/13/19 5:22 PM 12.19 5.05 2.47 0.01 Point -2
3/13/19 5:23 PM 12.20 5.05 2.43 0.01 Point -2
3/13/19 5:24 PM 12.22 5.04 2.32 0.01 Point -2
3/13/19 5:25 PM 12.22 5.04 2.15 0.01 Point -2
3/13/19 5:26 PM 12.22 5.04 2.17 0.01 Point -2
3/13/19 5:27 PM 12.20 5.05 2.26 0.01 Point -2
3/13/19 5:28 PM 12.20 5.05 2.28 0.02 Point -1
3/13/19 5:29 PM 12.22 5.04 2.22 0.02 Point -1
3/13/19 5:30 PM 12.23 5.03 2.14 0.00 Point -1
3/13/19 5:31 PM 12.23 5.03 2.17 0.02 Point -1
3/13/19 5:32 PM 12.22 5.03 2.20 0.02 Point -1
3/13/19 5:33 PM 12.22 5.03 2.24 0.02 Point -1
3/13/19 5:34 PM 12.22 5.03 2.23 0.01 Point -1
3/13/19 5:35 PM 12.22 5.03 2.25 0.01
3/13/19 5:36 PM 12.22 5.03 2.25 0.03
3/13/19 5:37 PM 12.21 5.03 2.32 0.03
3/13/19 5:38 PM 12.22 5.03 2.33 0.02
3/13/19 5:39 PM 12.22 5.03 2.36 0.03
3/13/19 5:40 PM 12.22 5.03 2.40 0.01
3/13/19 5:41 PM 6.04 2.81 2.34 0.22
3/13/19 5:42 PM 0.06 0.11 0.22 0.06
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3/13/19 5:43 PM 0.05 0.08 -0.04 0.06 ZERO BIAS
3/13/19 5:44 PM 0.05 0.07 -0.04 0.04
3/13/19 5:45 PM 9.14 9.99 -0.04 -0.16
3/13/19 5:46 PM 9.97 10.75 -0.03 -0.39 O2/BIAS
3/13/19 5:47 PM 10.18 10.42 -0.02 -0.40
3/13/19 5:48 PM 7.87 5.78 1.39 0.34
3/13/19 5:49 PM 0.04 5.13 4.39 4.41
3/13/19 5:50 PM 0.03 5.09 4.73 4.67 CO2/NOX/CO BIAS
3/13/19 5:51 PM 0.03 5.07 4.72 4.69
3/13/19 5:52 PM 0.42 5.05 4.75 4.68
3/13/19 5:53 PM 12.12 5.07 3.35 1.30
3/13/19 5:54 PM 12.22 5.05 2.37 0.03
3/13/19 5:55 PM 12.23 5.04 2.33 0.06
3/13/19 5:56 PM 19.38 1.06 1.58 0.10
3/13/19 5:57 PM 20.93 0.14 -0.01 0.19
3/13/19 5:58 PM 20.94 0.12 -0.03 0.18
3/13/19 5:59 PM 20.94 0.10 -0.04 0.19
3/13/19 6:00 PM 20.94 0.08 -0.04 0.19
3/13/19 6:01 PM 20.94 0.07 -0.05 0.18
3/13/19 6:02 PM 20.95 0.06 -0.05 0.18
3/13/19 6:03 PM 20.95 0.06 -0.05 0.17
3/13/19 6:04 PM 20.95 0.06 -0.05 0.17
3/13/19 6:05 PM 20.94 0.06 -0.04 0.18
3/13/19 6:06 PM 20.95 0.05 -0.05 0.17
3/13/19 6:07 PM 20.95 0.05 -0.05 0.19
3/13/19 6:08 PM 20.95 0.05 -0.05 0.18
3/13/19 6:09 PM 20.95 0.05 -0.05 0.19
3/13/19 6:10 PM 20.94 0.05 -0.05 0.19
3/13/19 6:11 PM 20.94 0.04 -0.05 0.20
3/13/19 6:12 PM 20.94 0.04 -0.05 0.17
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TEST VARIABLES  
Start Date: 3/13/19
Start/End Time: 9:29 9:50
Test Condition: 302 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.05 0.12 0.00 0.05
Pre-Test System Span 10.00 5.04 4.63 4.64

Post-Test System Zero 0.05 0.21 -0.04 0.04
Post-Test System Span 10.00 5.01 4.68 4.69

Raw Test Average 12.35 4.96 2.24 0.04
Cal Corrected Average 12.33 4.92 2.30 0.00

Pre-test zero bias 0.2% 1.3% 0.1% 0.7%
Pre-test span bias 0.1% 0.1% -2.2% 0.0%
Post-test zero bias 0.3% 2.2% -0.4% 0.6%
Post-test span bias 0.2% -0.3% -1.6% 0.6%
Zero drift 0.0% 0.9% -0.4% -0.2%
Span drift 0.0% -0.3% 0.6% 0.6%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 1
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Date Time O2 CO2 NOx CO
3/13/19 9:30 AM 12.34 5.02 2.15 0.05
3/13/19 9:31 AM 12.34 5.00 2.19 0.04
3/13/19 9:32 AM 12.33 4.99 2.21 0.04
3/13/19 9:33 AM 12.32 4.99 2.22 0.05
3/13/19 9:34 AM 12.33 4.98 2.22 0.04
3/13/19 9:35 AM 12.34 4.97 2.21 0.05
3/13/19 9:36 AM 12.34 4.97 2.21 0.05
3/13/19 9:37 AM 12.36 4.96 2.23 0.04
3/13/19 9:38 AM 12.37 4.94 2.20 0.04
3/13/19 9:39 AM 12.37 4.94 2.20 0.04
3/13/19 9:40 AM 12.37 4.95 2.19 0.04
3/13/19 9:41 AM 12.37 4.95 2.17 0.05
3/13/19 9:42 AM 12.36 4.95 2.26 0.04
3/13/19 9:43 AM 12.37 4.95 2.31 0.05
3/13/19 9:44 AM 12.35 4.95 2.29 0.04
3/13/19 9:45 AM 12.36 4.95 2.27 0.06
3/13/19 9:46 AM 12.35 4.95 2.27 0.04
3/13/19 9:47 AM 12.35 4.95 2.31 0.03
3/13/19 9:48 AM 12.35 4.95 2.32 0.05
3/13/19 9:49 AM 12.36 4.95 2.31 0.05
3/13/19 9:50 AM 12.35 4.95 2.31 0.04

Average 12.35 4.96 2.24 0.04

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 1
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 10:24 10:45
Test Condition: 303 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.05 0.21 -0.04 0.04
Pre-Test System Span 10.00 5.01 4.68 4.69

Post-Test System Zero 0.05 0.20 -0.04 0.02
Post-Test System Span 10.00 5.00 4.65 4.69

Raw Test Average 12.32 5.01 2.30 0.01
Cal Corrected Average 12.29 4.99 2.37 -0.02

Pre-test zero bias 0.3% 2.2% -0.4% 0.6%
Pre-test span bias 0.2% -0.3% -1.6% 0.6%
Post-test zero bias 0.3% 2.1% -0.4% 0.4%
Post-test span bias 0.2% -0.4% -2.0% 0.6%
Zero drift 0.0% -0.1% 0.0% -0.1%
Span drift 0.0% -0.1% -0.4% 0.0%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 2
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Date Time O2 CO2 NOx CO

3/13/19 10:25 AM 12.34 5.00 2.26 0.00
3/13/19 10:26 AM 12.34 5.00 2.29 0.01
3/13/19 10:27 AM 12.34 5.00 2.33 0.01
3/13/19 10:28 AM 12.33 5.00 2.34 0.00
3/13/19 10:29 AM 12.31 5.01 2.34 0.01
3/13/19 10:30 AM 12.31 5.01 2.40 0.01
3/13/19 10:31 AM 12.32 5.01 2.46 0.01
3/13/19 10:32 AM 12.34 5.00 2.28 0.02
3/13/19 10:33 AM 12.32 5.01 2.16 0.01
3/13/19 10:34 AM 12.31 5.01 2.20 0.03
3/13/19 10:35 AM 12.32 5.00 2.18 0.01
3/13/19 10:36 AM 12.32 5.00 2.22 0.02
3/13/19 10:37 AM 12.32 5.01 2.23 0.01
3/13/19 10:38 AM 12.32 5.00 2.19 0.01
3/13/19 10:39 AM 12.32 5.00 2.19 0.00
3/13/19 10:40 AM 12.32 5.00 2.22 0.01
3/13/19 10:41 AM 12.29 5.02 2.31 0.02
3/13/19 10:42 AM 12.29 5.02 2.40 0.01
3/13/19 10:43 AM 12.29 5.02 2.41 0.02
3/13/19 10:44 AM 12.29 5.02 2.40 0.02
3/13/19 10:45 AM 12.29 5.01 2.40 0.00

Average 12.32 5.01 2.30 0.01

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 2
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TEST VARIABLES  
Start Date: 3/13/19
Start/End Time: 11:36 11:57
Test Condition: 304 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.05 0.20 -0.04 0.02
Pre-Test System Span 10.00 5.00 4.65 4.69

Post-Test System Zero 0.05 0.12 -0.04 0.05
Post-Test System Span 9.99 5.00 4.75 4.72

Raw Test Average 0.03 4.99 4.75 4.72
Cal Corrected Average -0.02 4.98 4.82 4.47

Pre-test zero bias 0.3% 2.1% -0.4% 0.4%
Pre-test span bias 0.2% -0.4% -2.0% 0.6%
Post-test zero bias 0.3% 1.3% -0.4% 0.7%
Post-test span bias 0.1% -0.5% -0.9% 1.0%
Zero drift 0.0% -0.8% 0.0% 0.3%
Span drift -0.1% -0.1% 1.2% 0.4%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 3
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Date Time O2 CO2 NOx CO
3/13/19 11:37 AM 0.03 4.98 4.73 4.73
3/13/19 11:38 AM 0.03 4.98 4.72 4.73
3/13/19 11:39 AM 0.03 4.98 4.74 4.73
3/13/19 11:40 AM 0.03 4.98 4.77 4.75
3/13/19 11:41 AM 0.03 4.98 4.90 4.73
3/13/19 11:42 AM 0.03 4.98 4.77 4.72
3/13/19 11:43 AM 0.03 4.99 4.74 4.73
3/13/19 11:44 AM 0.03 4.99 4.74 4.73
3/13/19 11:45 AM 0.03 4.99 4.72 4.74
3/13/19 11:46 AM 0.03 4.98 4.73 4.73
3/13/19 11:47 AM 0.03 4.99 4.75 4.73
3/13/19 11:48 AM 0.03 4.99 4.75 4.72
3/13/19 11:49 AM 0.03 4.99 4.74 4.71
3/13/19 11:50 AM 0.03 4.99 4.74 4.70
3/13/19 11:51 AM 0.03 4.99 4.75 4.72
3/13/19 11:52 AM 0.03 4.99 4.76 4.72
3/13/19 11:53 AM 0.03 4.98 4.74 4.71
3/13/19 11:54 AM 0.03 4.99 4.73 4.73
3/13/19 11:55 AM 0.03 4.99 4.75 4.71
3/13/19 11:56 AM 0.03 4.99 4.74 4.72
3/13/19 11:57 AM 0.03 4.99 4.75 4.72

Average 0.03 4.99 4.75 4.72

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 3
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 12:40 13:01
Test Condition: 303 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.05 0.12 -0.04 0.05
Pre-Test System Span 9.99 5.00 4.75 4.72

Post-Test System Zero 0.06 0.11 -0.03 0.05
Post-Test System Span 9.99 5.07 4.69 4.69

Raw Test Average 12.24 5.02 2.22 0.05
Cal Corrected Average 12.23 4.98 2.26 0.00

Pre-test zero bias 0.3% 1.3% -0.4% 0.7%
Pre-test span bias 0.1% -0.5% -0.9% 1.0%
Post-test zero bias 0.3% 1.2% -0.3% 0.7%
Post-test span bias 0.1% 0.3% -1.5% 0.6%
Zero drift 0.0% -0.1% 0.1% 0.0%
Span drift 0.0% 0.8% -0.6% -0.3%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 4
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Date Time O2 CO2 NOx CO
3/13/19 12:41 PM 12.24 5.01 2.26 0.04
3/13/19 12:42 PM 12.24 5.01 2.25 0.04
3/13/19 12:43 PM 12.23 5.01 2.25 0.05
3/13/19 12:44 PM 12.22 5.02 2.32 0.05
3/13/19 12:45 PM 12.25 5.00 2.30 0.05
3/13/19 12:46 PM 12.24 5.01 2.28 0.05
3/13/19 12:47 PM 12.25 5.00 2.19 0.06
3/13/19 12:48 PM 12.21 5.03 2.33 0.06
3/13/19 12:49 PM 12.22 5.02 2.49 0.05
3/13/19 12:50 PM 12.22 5.02 2.40 0.06
3/13/19 12:51 PM 12.26 5.00 2.23 0.04
3/13/19 12:52 PM 12.27 5.00 2.04 0.04
3/13/19 12:53 PM 12.26 5.01 2.01 0.06
3/13/19 12:54 PM 12.21 5.03 2.20 0.07
3/13/19 12:55 PM 12.24 5.02 2.19 0.06
3/13/19 12:56 PM 12.25 5.01 2.05 0.05
3/13/19 12:57 PM 12.21 5.04 2.21 0.05
3/13/19 12:58 PM 12.22 5.03 2.22 0.04
3/13/19 12:59 PM 12.22 5.03 2.16 0.05
3/13/19 1:00 PM 12.25 5.02 2.15 0.06
3/13/19 1:01 PM 12.25 5.02 2.10 0.05

Average 12.24 5.02 2.22 0.05

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 4
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 13:17 13:38
Test Condition: 304 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.06 0.11 -0.03 0.05
Pre-Test System Span 9.99 5.07 4.69 4.69

Post-Test System Zero 0.06 0.10 -0.03 0.07
Post-Test System Span 10.03 5.06 4.52 4.72

Raw Test Average 12.25 5.02 2.22 0.04
Cal Corrected Average 12.22 4.95 2.32 -0.01

Pre-test zero bias 0.3% 1.2% -0.3% 0.7%
Pre-test span bias 0.1% 0.3% -1.5% 0.6%
Post-test zero bias 0.3% 1.0% -0.3% 0.9%
Post-test span bias 0.3% 0.3% -3.5% 0.9%
Zero drift 0.0% -0.2% 0.0% 0.2%
Span drift 0.2% 0.0% -2.0% 0.3%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 5
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Date Time O2 CO2 NOx CO
3/13/19 1:18 PM 12.26 5.03 2.11 0.03
3/13/19 1:19 PM 12.26 5.03 2.18 0.03
3/13/19 1:20 PM 12.24 5.03 2.24 0.04
3/13/19 1:21 PM 12.24 5.03 2.32 0.04
3/13/19 1:22 PM 12.27 5.01 2.24 0.04
3/13/19 1:23 PM 12.27 5.01 2.15 0.03
3/13/19 1:24 PM 12.28 5.00 2.12 0.02
3/13/19 1:25 PM 12.28 5.00 2.13 0.03
3/13/19 1:26 PM 12.26 5.01 2.19 0.05
3/13/19 1:27 PM 12.24 5.02 2.25 0.05
3/13/19 1:28 PM 12.26 5.01 2.28 0.06
3/13/19 1:29 PM 12.27 5.01 2.16 0.04
3/13/19 1:30 PM 12.24 5.02 2.26 0.05
3/13/19 1:31 PM 12.23 5.03 2.34 0.06
3/13/19 1:32 PM 12.23 5.03 2.38 0.07
3/13/19 1:33 PM 12.23 5.03 2.34 0.05
3/13/19 1:34 PM 12.24 5.02 2.27 0.05
3/13/19 1:35 PM 12.24 5.02 2.17 0.06
3/13/19 1:36 PM 12.24 5.02 2.18 0.05
3/13/19 1:37 PM 12.25 5.01 2.20 0.05
3/13/19 1:38 PM 12.25 5.01 2.12 0.04

Average 12.25 5.02 2.22 0.04

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 5
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 14:37 14:58
Test Condition: 305 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.06 0.14 -0.01 0.03
Pre-Test System Span 9.99 5.10 4.52 4.67

Post-Test System Zero 0.06 0.17 -0.03 -0.01
Post-Test System Span 9.99 5.09 4.50 4.65

Raw Test Average 12.20 5.08 2.23 0.01
Cal Corrected Average 12.20 4.98 2.37 0.00

Pre-test zero bias 0.3% 1.5% 0.0% 0.5%
Pre-test span bias 0.1% 0.7% -3.4% 0.4%
Post-test zero bias 0.3% 1.8% -0.3% 0.1%
Post-test span bias 0.1% 0.5% -3.7% 0.2%
Zero drift 0.0% 0.4% -0.2% -0.4%
Span drift 0.0% -0.1% -0.2% -0.2%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 7
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 13:58 14:19
Test Condition: 305 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.06 0.10 -0.03 0.07
Pre-Test System Span 10.03 5.06 4.52 4.72

Post-Test System Zero 0.06 0.14 -0.01 0.03
Post-Test System Span 9.99 5.10 4.52 4.67

Raw Test Average 12.22 5.05 2.20 0.06
Cal Corrected Average 12.19 4.96 2.33 0.01

Pre-test zero bias 0.3% 1.0% -0.3% 0.9%
Pre-test span bias 0.3% 0.3% -3.5% 0.9%
Post-test zero bias 0.3% 1.5% 0.0% 0.5%
Post-test span bias 0.1% 0.7% -3.4% 0.4%
Zero drift 0.0% 0.4% 0.2% -0.5%
Span drift -0.2% 0.4% 0.0% -0.5%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 6
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Date Time O2 CO2 NOx CO
3/13/19 1:59 PM 12.23 5.05 2.19 0.07
3/13/19 2:00 PM 12.22 5.05 2.16 0.05
3/13/19 2:01 PM 12.23 5.05 2.16 0.06
3/13/19 2:02 PM 12.23 5.05 2.18 0.06
3/13/19 2:03 PM 12.22 5.05 2.16 0.06
3/13/19 2:04 PM 12.21 5.05 2.17 0.06
3/13/19 2:05 PM 12.22 5.05 2.20 0.06
3/13/19 2:06 PM 12.23 5.04 2.17 0.07
3/13/19 2:07 PM 12.24 5.03 2.11 0.07
3/13/19 2:08 PM 12.23 5.04 2.12 0.06
3/13/19 2:09 PM 12.22 5.04 2.21 0.06
3/13/19 2:10 PM 12.21 5.05 2.29 0.07
3/13/19 2:11 PM 12.22 5.05 2.24 0.07
3/13/19 2:12 PM 12.22 5.05 2.21 0.06
3/13/19 2:13 PM 12.22 5.04 2.22 0.07
3/13/19 2:14 PM 12.20 5.06 2.34 0.05
3/13/19 2:15 PM 12.24 5.03 2.23 0.04
3/13/19 2:16 PM 12.21 5.05 2.16 0.05
3/13/19 2:17 PM 12.22 5.05 2.27 0.04
3/13/19 2:18 PM 12.23 5.05 2.16 0.05
3/13/19 2:19 PM 12.19 5.07 2.21 0.06

Average 12.22 5.05 2.20 0.06

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 6
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Date Time O2 CO2 NOx CO
3/13/19 2:38 PM 12.19 5.09 2.28 0.03
3/13/19 2:39 PM 12.20 5.08 2.29 0.01
3/13/19 2:40 PM 12.20 5.08 2.35 0.01
3/13/19 2:41 PM 12.19 5.09 2.32 0.01
3/13/19 2:42 PM 12.23 5.06 2.24 0.00
3/13/19 2:43 PM 12.22 5.07 2.21 0.02
3/13/19 2:44 PM 12.22 5.07 2.24 0.01
3/13/19 2:45 PM 12.18 5.09 2.30 0.01
3/13/19 2:46 PM 12.18 5.09 2.42 0.01
3/13/19 2:47 PM 12.22 5.07 2.40 -0.02
3/13/19 2:48 PM 12.23 5.07 2.15 0.02
3/13/19 2:49 PM 12.22 5.08 2.07 0.01
3/13/19 2:50 PM 12.20 5.09 2.16 0.01
3/13/19 2:51 PM 12.20 5.09 2.21 0.03
3/13/19 2:52 PM 12.20 5.09 2.20 0.01
3/13/19 2:53 PM 12.17 5.11 2.21 -0.01
3/13/19 2:54 PM 12.18 5.11 2.37 0.02
3/13/19 2:55 PM 12.23 5.08 2.31 0.02
3/13/19 2:56 PM 12.24 5.07 2.04 0.00
3/13/19 2:57 PM 12.21 5.09 2.03 0.02
3/13/19 2:58 PM 12.21 5.09 2.11 0.00

Average 12.20 5.08 2.23 0.01

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 7
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 15:15 15:36
Test Condition: 304 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.06 0.17 -0.03 -0.01
Pre-Test System Span 9.99 5.09 4.50 4.65

Post-Test System Zero 0.06 0.13 -0.04 0.01
Post-Test System Span 9.99 5.09 4.50 4.62

Raw Test Average 12.21 5.07 2.22 0.00
Cal Corrected Average 12.20 4.97 2.38 0.00

Pre-test zero bias 0.3% 1.8% -0.3% 0.1%
Pre-test span bias 0.1% 0.5% -3.7% 0.2%
Post-test zero bias 0.3% 1.4% -0.4% 0.3%
Post-test span bias 0.1% 0.6% -3.7% -0.1%
Zero drift 0.0% -0.4% -0.1% 0.2%
Span drift 0.0% 0.1% 0.0% -0.3%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 8
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Date Time O2 CO2 NOx CO
3/13/19 3:16 PM 12.21 5.08 2.15 0.00
3/13/19 3:17 PM 12.21 5.08 2.24 0.00
3/13/19 3:18 PM 12.21 5.08 2.25 0.00
3/13/19 3:19 PM 12.21 5.07 2.22 0.00
3/13/19 3:20 PM 12.21 5.07 2.22 0.01
3/13/19 3:21 PM 12.21 5.07 2.23 0.00
3/13/19 3:22 PM 12.21 5.07 2.26 0.01
3/13/19 3:23 PM 12.22 5.06 2.29 0.01
3/13/19 3:24 PM 12.22 5.06 2.23 0.00
3/13/19 3:25 PM 12.23 5.06 2.16 0.01
3/13/19 3:26 PM 12.22 5.06 2.23 0.00
3/13/19 3:27 PM 12.19 5.07 2.30 0.01
3/13/19 3:28 PM 12.21 5.07 2.36 0.00
3/13/19 3:29 PM 12.21 5.06 2.32 0.00
3/13/19 3:30 PM 12.22 5.06 2.19 0.01
3/13/19 3:31 PM 12.22 5.06 2.09 -0.02
3/13/19 3:32 PM 12.20 5.07 2.15 -0.01
3/13/19 3:33 PM 12.18 5.08 2.24 0.01
3/13/19 3:34 PM 12.19 5.08 2.32 0.00
3/13/19 3:35 PM 12.21 5.06 2.16 0.00
3/13/19 3:36 PM 12.22 5.05 2.10 0.01

Average 12.21 5.07 2.22 0.00

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 8
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 15:53 16:14
Test Condition: 304 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.06 0.13 -0.04 0.01
Pre-Test System Span 9.99 5.09 4.50 4.62

Post-Test System Zero 0.10 0.18 -0.05 0.00
Post-Test System Span 9.99 5.11 4.45 4.60

Raw Test Average 12.22 5.06 2.21 -0.01
Cal Corrected Average 12.21 4.96 2.38 -0.01

Pre-test zero bias 0.3% 1.4% -0.4% 0.3%
Pre-test span bias 0.1% 0.6% -3.7% -0.1%
Post-test zero bias 0.5% 2.0% -0.5% 0.1%
Post-test span bias 0.1% 0.7% -4.2% -0.4%
Zero drift 0.2% 0.5% -0.1% -0.2%
Span drift 0.0% 0.2% -0.6% -0.3%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 9
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Date Time O2 CO2 NOx CO
3/13/19 3:54 PM 12.21 5.07 2.15 -0.01
3/13/19 3:55 PM 12.21 5.07 2.16 0.00
3/13/19 3:56 PM 12.21 5.07 2.17 -0.01
3/13/19 3:57 PM 12.21 5.06 2.18 0.00
3/13/19 3:58 PM 12.21 5.07 2.19 0.00
3/13/19 3:59 PM 12.21 5.06 2.22 -0.01
3/13/19 4:00 PM 12.21 5.07 2.25 0.01
3/13/19 4:01 PM 12.21 5.06 2.23 -0.01
3/13/19 4:02 PM 12.24 5.05 2.17 0.00
3/13/19 4:03 PM 12.23 5.06 2.12 -0.02
3/13/19 4:04 PM 12.22 5.06 2.20 0.00
3/13/19 4:05 PM 12.22 5.06 2.23 0.01
3/13/19 4:06 PM 12.22 5.06 2.21 0.01
3/13/19 4:07 PM 12.20 5.07 2.31 -0.03
3/13/19 4:08 PM 12.22 5.06 2.35 -0.02
3/13/19 4:09 PM 12.22 5.06 2.20 -0.01
3/13/19 4:10 PM 12.23 5.06 2.13 -0.01
3/13/19 4:11 PM 12.21 5.07 2.14 -0.01
3/13/19 4:12 PM 12.20 5.08 2.31 -0.02
3/13/19 4:13 PM 12.21 5.07 2.31 -0.01
3/13/19 4:14 PM 12.22 5.06 2.22 -0.01

Average 12.22 5.06 2.21 -0.01

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 9
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 16:29 16:50
Test Condition: 305 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.10 0.18 -0.05 0.00
Pre-Test System Span 9.99 5.11 4.45 4.60

Post-Test System Zero 0.07 0.12 -0.07 0.01
Post-Test System Span 9.98 5.07 4.60 4.63

Raw Test Average 12.23 5.05 2.22 -0.01
Cal Corrected Average 12.23 4.96 2.37 -0.01

Pre-test zero bias 0.5% 2.0% -0.5% 0.1%
Pre-test span bias 0.1% 0.7% -4.2% -0.4%
Post-test zero bias 0.4% 1.3% -0.7% 0.3%
Post-test span bias 0.1% 0.4% -2.5% -0.1%
Zero drift -0.1% -0.7% -0.2% 0.2%
Span drift 0.0% -0.4% 1.7% 0.4%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 10
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Date Time O2 CO2 NOx CO
3/13/19 4:30 PM 12.24 5.05 2.16 0.00
3/13/19 4:31 PM 12.25 5.04 2.09 -0.02
3/13/19 4:32 PM 12.22 5.06 2.16 0.00
3/13/19 4:33 PM 12.20 5.07 2.27 0.01
3/13/19 4:34 PM 12.23 5.06 2.35 -0.01
3/13/19 4:35 PM 12.23 5.05 2.20 -0.01
3/13/19 4:36 PM 12.23 5.05 2.17 0.00
3/13/19 4:37 PM 12.23 5.05 2.18 -0.01
3/13/19 4:38 PM 12.21 5.06 2.20 0.00
3/13/19 4:39 PM 12.21 5.06 2.25 -0.01
3/13/19 4:40 PM 12.21 5.06 2.30 -0.01
3/13/19 4:41 PM 12.22 5.06 2.27 0.00
3/13/19 4:42 PM 12.22 5.06 2.25 -0.01
3/13/19 4:43 PM 12.23 5.05 2.24 -0.01
3/13/19 4:44 PM 12.23 5.05 2.29 -0.02
3/13/19 4:45 PM 12.23 5.05 2.22 -0.01
3/13/19 4:46 PM 12.20 5.07 2.24 -0.02
3/13/19 4:47 PM 12.23 5.05 2.39 -0.03
3/13/19 4:48 PM 12.24 5.05 2.24 -0.02
3/13/19 4:49 PM 12.24 5.05 2.11 -0.03
3/13/19 4:50 PM 12.23 5.05 2.11 -0.04

Average 12.23 5.05 2.22 -0.01

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 10
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TEST VARIABLES
Start Date: 3/13/19
Start/End Time: 17:13 17:34
Test Condition: 304 MW
Barom. Pressure: 29.68

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 4.99 4.77 4.46
Pre-Test Direct Zero -0.001 0.00 -0.01 -0.01
Pre-Test Direct Span 9.97 5.04 4.83 4.64
Pre-Test System Zero 0.07 0.12 -0.07 0.01
Pre-Test System Span 9.98 5.07 4.60 4.63

Post-Test System Zero 0.05 0.08 -0.04 0.06
Post-Test System Span 9.97 5.09 4.73 4.67

Raw Test Average 12.22 5.04 2.26 0.01
Cal Corrected Average 12.23 4.95 2.34 -0.02

Pre-test zero bias 0.4% 1.3% -0.7% 0.3%
Pre-test span bias 0.1% 0.4% -2.5% -0.1%
Post-test zero bias 0.3% 0.9% -0.4% 0.8%
Post-test span bias 0.0% 0.6% -1.1% 0.4%
Zero drift -0.1% -0.4% 0.3% 0.5%
Span drift 0.0% 0.2% 1.4% 0.5%

GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 11
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Date Time O2 CO2 NOx CO
3/13/19 5:14 PM 12.21 5.06 2.30 0.01
3/13/19 5:15 PM 12.23 5.04 2.25 0.01
3/13/19 5:16 PM 12.23 5.04 2.19 -0.01
3/13/19 5:17 PM 12.23 5.04 2.25 0.01
3/13/19 5:18 PM 12.22 5.04 2.26 0.00
3/13/19 5:19 PM 12.22 5.04 2.28 0.01
3/13/19 5:20 PM 12.22 5.04 2.29 0.01
3/13/19 5:21 PM 12.20 5.05 2.35 0.00
3/13/19 5:22 PM 12.19 5.05 2.47 0.01
3/13/19 5:23 PM 12.20 5.05 2.43 0.01
3/13/19 5:24 PM 12.22 5.04 2.32 0.01
3/13/19 5:25 PM 12.22 5.04 2.15 0.01
3/13/19 5:26 PM 12.22 5.04 2.17 0.01
3/13/19 5:27 PM 12.20 5.05 2.26 0.01
3/13/19 5:28 PM 12.20 5.05 2.28 0.02
3/13/19 5:29 PM 12.22 5.04 2.22 0.02
3/13/19 5:30 PM 12.23 5.03 2.14 0.00
3/13/19 5:31 PM 12.23 5.03 2.17 0.02
3/13/19 5:32 PM 12.22 5.03 2.20 0.02
3/13/19 5:33 PM 12.22 5.03 2.24 0.02
3/13/19 5:34 PM 12.22 5.03 2.23 0.01

Average 12.22 5.04 2.26 0.01

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 11
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O2 CO2 NOx CO
Date Time % % PPM PPM

3/14/19 7:17 0.00 0.00 -0.50 -0.04
3/14/19 7:18 0.00 0.00 0.01 -0.03 ZERO/ NOX MODE
3/14/19 7:19 0.00 0.00 0.41 -0.03
3/14/19 7:20 0.00 0.00 0.41 -0.05 ZERO/ NOX MODE
3/14/19 7:21 0.02 2.90 12.94 5.14
3/14/19 7:22 0.00 4.96 49.01 10.75
3/14/19 7:23 0.00 5.00 84.84 10.75
3/14/19 7:24 0.00 5.03 83.92 10.75
3/14/19 7:25 0.00 5.05 54.01 10.75
3/14/19 7:26 0.00 5.07 51.04 10.75
3/14/19 7:27 0.00 5.08 50.99 10.75 SPAN NOX MODE
3/14/19 7:28 0.00 5.09 51.04 10.75
3/14/19 7:29 0.00 5.09 51.21 10.75 SPAN NO MODE
3/14/19 7:30 0.06 0.67 18.76 7.00
3/14/19 7:31 0.05 0.05 0.89 -0.06
3/14/19 7:32 0.05 0.01 0.56 -0.06 NO2 GAS/ NO MODE
3/14/19 7:34 0.04 0.00 0.43 -0.07
3/14/19 7:35 0.04 0.00 39.93 -0.07
3/14/19 7:36 0.04 0.00 48.88 -0.06
3/14/19 7:37 0.03 0.00 48.96 -0.06
3/14/19 7:38 0.05 0.00 25.07 0.27
3/14/19 7:39 0.12 0.00 2.81 0.76
3/14/19 7:40 0.00 0.00 5.45 0.26
3/14/19 7:41 0.00 0.00 0.50 0.37
3/14/19 7:42 0.03 0.00 0.74 0.74
3/14/19 7:43 0.09 0.00 0.73 0.90
3/14/19 7:44 0.14 0.00 0.69 1.04
3/14/19 7:45 0.17 0.00 0.60 1.09
3/14/19 7:46 0.19 0.00 0.55 1.07
3/14/19 7:47 0.22 0.00 0.52 1.09
3/14/19 7:48 15.65 0.16 0.53 0.90
3/14/19 7:49 18.93 0.02 0.26 0.31
3/14/19 7:50 0.06 0.00 0.12 0.09
3/14/19 7:52 0.00 0.00 -0.01 0.01 ZERO
3/14/19 7:53 0.01 2.80 0.82 3.50
3/14/19 7:54 0.00 5.02 9.02 8.99
3/14/19 7:55 0.00 5.04 9.18 8.90
3/14/19 7:56 0.00 5.06 9.05 8.84 SPAN
3/14/19 7:57 0.00 5.07 9.05 8.83
3/14/19 7:58 16.21 9.53 5.46 3.69
3/14/19 7:59 20.18 9.51 0.01 -0.31
3/14/19 8:00 20.12 9.39 -0.02 -0.30 SPAN
3/14/19 8:01 7.34 6.53 0.56 1.17
3/14/19 8:02 0.00 5.02 4.78 4.14
3/14/19 8:03 0.00 5.01 4.42 4.20
3/14/19 8:04 0.00 5.00 4.41 4.19
3/14/19 8:05 0.00 5.00 4.43 4.18
3/14/19 8:06 0.00 4.99 4.40 4.19
3/14/19 8:07 6.07 8.42 3.96 2.92

REFERENCE METHOD DATA LOGGER
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3/14/19 8:08 10.01 10.75 0.12 -0.34
3/14/19 8:09 10.01 10.75 0.00 -0.42 MID
3/14/19 8:10 6.62 8.90 0.04 -0.14
3/14/19 8:11 0.01 5.27 4.64 5.55
3/14/19 8:12 0.00 5.23 8.99 8.83
3/14/19 8:13 0.00 5.14 6.37 7.98
3/14/19 8:14 0.01 5.07 0.83 5.84
3/14/19 8:15 0.00 5.09 4.14 4.25
3/14/19 8:16 0.00 5.08 4.38 4.18 MID
3/14/19 8:17 0.00 5.03 4.17 4.11
3/14/19 8:18 0.01 5.00 1.34 3.76
3/14/19 8:19 0.00 5.02 4.16 4.24
3/14/19 8:20 0.01 5.02 4.30 4.28
3/14/19 8:21 0.00 5.01 4.77 4.62
3/14/19 8:22 0.00 5.00 4.87 4.65
3/14/19 8:23 0.00 5.00 4.89 4.63
3/14/19 8:24 0.00 5.00 4.91 4.64
3/14/19 8:25 0.27 2.07 4.35 3.39
3/14/19 8:26 11.59 7.26 0.28 1.87
3/14/19 8:27 10.02 10.75 0.06 -0.26
3/14/19 8:28 10.01 10.75 0.08 0.02
3/14/19 8:29 1.76 6.11 3.63 4.20
3/14/19 8:30 0.00 5.10 8.95 8.83
3/14/19 8:31 0.00 5.06 8.21 7.24
3/14/19 8:32 0.00 5.06 4.89 4.65
3/14/19 8:33 0.00 5.05 4.88 4.64
3/14/19 8:34 0.00 5.04 4.88 4.62
3/14/19 8:35 0.00 2.34 4.29 3.41
3/14/19 8:36 0.10 0.13 0.09 0.03
3/14/19 8:37 14.57 6.34 0.11 0.65
3/14/19 8:38 0.32 0.42 0.39 0.71
3/14/19 8:39 0.08 0.15 0.04 0.21
3/14/19 8:40 0.13 0.13 0.06 1.23
3/14/19 8:41 0.18 0.12 0.06 1.87
3/14/19 8:42 0.22 0.11 0.08 2.22
3/14/19 8:43 0.25 0.11 0.10 2.41
3/14/19 8:44 0.27 0.11 0.12 2.62
3/14/19 8:45 0.29 0.11 0.13 2.72
3/14/19 8:46 0.31 0.11 0.13 2.80
3/14/19 8:47 0.34 0.11 0.13 2.79
3/14/19 8:48 0.36 0.12 0.14 2.80
3/14/19 8:49 0.38 0.12 0.13 2.91
3/14/19 8:50 0.40 0.13 0.13 3.00
3/14/19 8:51 0.42 0.14 0.13 3.10
3/14/19 8:52 0.31 1.61 0.12 3.24
3/14/19 8:53 0.00 4.95 3.41 4.20
3/14/19 8:54 0.00 4.98 4.37 4.22
3/14/19 8:54 0.00 4.98 4.37 4.22
3/14/19 8:55 0.00 5.00 4.39 4.22
3/14/19 8:56 0.00 5.01 4.38 4.23
3/14/19 8:57 0.10 5.02 4.39 4.20
3/14/19 8:58 0.10 4.98 1.12 3.84
3/14/19 8:59 8.31 2.96 0.09 3.18
3/14/19 9:00 11.09 0.42 0.03 0.53
3/14/19 9:01 6.20 0.11 0.01 0.17
3/14/19 9:02 8.12 0.09 -0.01 0.16
3/14/19 9:03 15.12 0.11 0.01 0.21
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3/14/19 9:04 20.95 0.11 -0.01 0.31
3/14/19 9:05 20.95 0.10 -0.01 0.31
3/14/19 9:06 20.98 0.09 0.03 0.95
3/14/19 9:07 20.96 0.09 0.07 2.02
3/14/19 9:08 20.95 0.09 0.08 2.63
3/14/19 9:09 20.95 0.09 0.06 2.82
3/14/19 9:10 20.84 0.15 0.08 2.86
3/14/19 9:11 12.45 0.12 0.02 0.52
3/14/19 9:12 0.08 0.07 0.00 0.47
3/14/19 9:13 0.06 0.06 -0.01 0.45
3/14/19 9:14 0.06 0.06 -0.01 0.01 ZERO BIAS
3/14/19 9:15 4.30 1.99 -0.01 -0.04
3/14/19 9:16 19.50 9.29 -0.01 -0.51
3/14/19 9:17 10.02 10.75 -0.01 -0.58 O2 BIAS
3/14/19 9:18 9.98 10.75 -0.01 -0.60
3/14/19 9:19 9.97 10.75 -0.01 -0.60
3/14/19 9:20 4.76 8.08 0.69 0.39
3/14/19 9:21 0.05 5.25 4.52 4.11
3/14/19 9:22 0.04 5.18 4.70 4.22
3/14/19 9:23 0.04 5.14 4.75 4.22 CO2/NOX/CO BIAS
3/14/19 9:24 6.46 3.66 4.75 3.92
3/14/19 9:25 20.09 0.72 0.98 0.14
3/14/19 9:26 12.06 5.15 1.56 -0.29
3/14/19 9:27 12.04 5.17 2.77 -0.36 NORTH EAST PORT
3/14/19 9:28 12.06 5.16 2.72 -0.35 Point -3
3/14/19 9:29 12.02 5.19 2.77 -0.36 Point -3
3/14/19 9:30 12.05 5.18 2.86 -0.37 Point -3
3/14/19 9:31 12.02 5.19 2.84 -0.37 Point -2
3/14/19 9:32 12.02 5.19 2.91 -0.35 Point -2
3/14/19 9:33 12.05 5.17 2.85 -0.36 Point -2
3/14/19 9:34 12.03 5.18 2.81 -0.38 Point -1
3/14/19 9:35 12.02 5.19 2.89 -0.35 Point -1
3/14/19 9:36 12.02 5.19 2.94 -0.35 Point -1
3/14/19 9:37 14.38 3.90 2.54 -0.35 PC
3/14/19 9:38 12.14 5.12 2.33 -0.33 NORTH WEST PORT
3/14/19 9:39 12.15 5.11 2.74 -0.36 Point -3
3/14/19 9:40 12.17 5.10 2.64 -0.37 Point -3
3/14/19 9:41 12.15 5.12 2.62 -0.38 Point -3
3/14/19 9:42 12.08 5.15 2.80 -0.36 Point -2
3/14/19 9:43 12.07 5.16 2.99 -0.38 Point -2
3/14/19 9:44 12.08 5.15 2.99 -0.35 Point -2
3/14/19 9:45 12.06 5.16 2.95 -0.36 Point -1
3/14/19 9:46 12.06 5.17 3.03 -0.35 Point -1
3/14/19 9:47 12.09 5.15 2.78 -0.36 Point -1
3/14/19 9:48 14.74 3.70 2.69 -0.34 PC
3/14/19 9:49 12.19 5.08 2.16 -0.32 SOUTH WEST PORT
3/14/19 9:50 12.21 5.07 2.41 -0.35 Point -3
3/14/19 9:51 12.19 5.09 2.44 -0.35 Point -3
3/14/19 9:52 12.18 5.09 2.47 -0.35 Point -3
3/14/19 9:53 12.19 5.09 2.55 -0.34 Point -2
3/14/19 9:54 12.22 5.07 2.40 -0.34 Point -2
3/14/19 9:55 12.22 5.07 2.44 -0.35 Point -2
3/14/19 9:56 12.22 5.07 2.42 -0.34 Point -1
3/14/19 9:57 12.21 5.08 2.44 -0.33 Point -1
3/14/19 9:58 12.21 5.08 2.51 -0.32 Point -1
3/14/19 9:59 16.66 2.62 2.23 -0.31 PC
3/14/19 10:00 15.80 3.06 0.67 -0.24 PC
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3/14/19 10:01 12.07 5.13 2.70 -0.36 SOUTH EAST PORT
3/14/19 10:02 12.03 5.16 2.81 -0.37 Point -3
3/14/19 10:03 12.03 5.17 2.89 -0.37 Point -3
3/14/19 10:04 12.02 5.18 2.86 -0.38 Point -3
3/14/19 10:05 12.04 5.17 2.90 -0.36 Point -2
3/14/19 10:06 12.05 5.16 2.70 -0.34 Point -2
3/14/19 10:07 12.02 5.18 2.88 -0.35 Point -2
3/14/19 10:08 12.05 5.17 2.94 -0.35 Point -1
3/14/19 10:09 12.04 5.17 2.71 -0.35 Point -1
3/14/19 10:10 12.01 5.19 2.93 -0.35 Point -1
3/14/19 10:11 12.02 5.18 2.82 -0.36
3/14/19 10:12 11.99 5.20 2.99 -0.39
3/14/19 10:13 11.97 5.21 3.11 -0.39
3/14/19 10:14 11.99 5.20 3.09 -0.38
3/14/19 10:15 7.73 3.77 2.91 -0.17
3/14/19 10:16 0.07 0.17 0.45 0.06
3/14/19 10:17 0.06 0.13 -0.01 -0.03
3/14/19 10:18 0.06 0.10 -0.01 -0.05
3/14/19 10:19 0.06 0.09 -0.01 -0.03
3/14/19 10:20 0.06 0.07 -0.02 -0.03 ZERO BIAS
3/14/19 10:21 7.26 7.95 -0.01 -0.26
3/14/19 10:22 9.98 10.75 0.00 -0.60
3/14/19 10:23 9.98 10.75 0.00 -0.60
3/14/19 10:24 9.98 10.75 -0.01 -0.60 O2 BIAS
3/14/19 10:25 6.22 8.87 0.00 -0.12
3/14/19 10:23 9.98 10.75 0.00 -0.60
3/14/19 10:24 9.98 10.75 -0.01 -0.60
3/14/19 10:25 6.22 8.87 0.00 -0.12
3/14/19 10:26 0.06 5.30 4.03 3.88
3/14/19 10:27 0.05 5.21 4.72 4.22 MID
3/14/19 10:28 0.02 2.49 3.86 3.14
3/14/19 10:29 0.00 0.15 0.08 -0.08
3/14/19 10:30 0.00 0.11 -0.03 -0.09
3/14/19 10:31 0.00 0.01 -0.03 0.00 ZERO
3/14/19 10:32 0.00 2.67 1.45 2.18
3/14/19 10:33 0.00 4.95 8.77 8.31
3/14/19 10:34 0.00 4.98 9.08 8.61
3/14/19 10:35 0.00 5.00 9.08 8.81 SPAN
3/14/19 10:36 13.15 8.83 6.63 4.33
3/14/19 10:37 20.10 9.43 0.03 -0.59
3/14/19 10:38 20.11 9.42 -0.03 -0.60 SPAN
3/14/19 10:39 2.00 5.47 2.23 1.59
3/14/19 10:40 0.00 5.04 4.36 3.98 MID
3/14/19 10:41 1.62 5.92 4.38 3.94
3/14/19 10:42 10.02 10.75 1.68 0.23
3/14/19 10:43 10.02 10.75 0.00 -0.60
3/14/19 10:44 9.92 10.75 -0.01 -0.60
3/14/19 10:45 3.73 2.39 1.00 -0.04
3/14/19 10:46 0.07 0.33 0.05 0.07
3/14/19 10:47 0.06 0.24 0.00 0.08 ZERO BIAS
3/14/19 10:48 5.29 5.93 0.00 -0.05
3/14/19 10:49 9.96 10.75 0.01 -0.57
3/14/19 10:50 9.97 10.75 0.01 -0.60 O2 BIAS
3/14/19 10:51 9.97 10.75 0.01 -0.59
3/14/19 10:52 2.32 6.68 1.00 1.43
3/14/19 10:53 0.05 5.20 4.14 4.11
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3/14/19 10:54 0.05 5.12 4.21 4.13 CO2/NOX/CO BIAS
3/14/19 10:55 0.56 5.08 4.25 4.14
3/14/19 10:56 11.82 5.21 3.61 0.92
3/14/19 10:57 11.91 5.18 3.05 -0.23 RUN 1
3/14/19 10:58 11.92 5.16 2.97 -0.22 Point -3
3/14/19 10:59 11.92 5.15 3.01 -0.21 Point -3
3/14/19 11:00 11.94 5.13 2.93 -0.25 Point -3
3/14/19 11:01 11.95 5.12 2.82 -0.22 Point -3
3/14/19 11:02 11.94 5.12 2.78 -0.23 Point -3
3/14/19 11:03 11.91 5.14 2.99 -0.21 Point -3
3/14/19 11:04 11.93 5.12 2.97 -0.22 Point -3
3/14/19 11:05 11.95 5.11 2.86 -0.23 Point -2
3/14/19 11:06 11.96 5.10 2.82 -0.23 Point -2
3/14/19 11:07 11.94 5.11 2.81 -0.22 Point -2
3/14/19 11:08 11.93 5.12 2.92 -0.23 Point -2
3/14/19 11:09 11.95 5.10 2.78 -0.21 Point -2
3/14/19 11:10 11.96 5.10 2.71 -0.21 Point -2
3/14/19 11:11 11.96 5.10 2.71 -0.19 Point -2
3/14/19 11:12 11.94 5.11 2.77 -0.20 Point -1
3/14/19 11:13 11.96 5.10 2.74 -0.20 Point -1
3/14/19 11:14 11.96 5.10 2.72 -0.19 Point -1
3/14/19 11:15 11.95 5.10 2.71 -0.19 Point -1
3/14/19 11:16 11.96 5.10 2.70 -0.20 Point -1
3/14/19 11:17 11.95 5.10 2.71 -0.20 Point -1
3/14/19 11:18 11.95 5.10 2.69 -0.19 Point -1
3/14/19 11:19 10.52 7.51 2.63 -0.01
3/14/19 11:20 9.98 10.75 0.30 -0.46 O2 BIAS
3/14/19 11:21 9.98 10.75 0.01 -0.60
3/14/19 11:22 9.98 10.75 0.01 -0.60
3/14/19 11:23 1.13 5.97 1.74 2.01
3/14/19 11:24 0.07 5.13 4.19 4.12
3/14/19 11:25 0.06 5.07 4.23 4.13 CO2/NOX/CO BIAS
3/14/19 11:26 0.07 4.18 4.22 4.03
3/14/19 11:27 0.08 0.21 1.48 0.65
3/14/19 11:28 0.08 0.15 -0.01 0.13
3/14/19 11:29 0.08 0.12 -0.02 0.13 ZERO BIAS
3/14/19 11:30 5.53 2.34 0.04 0.07
3/14/19 11:31 11.93 5.05 2.33 -0.20
3/14/19 11:32 11.94 5.07 2.61 -0.22
3/14/19 11:33 11.95 5.08 2.59 -0.22
3/14/19 11:34 11.95 5.09 2.62 -0.22
3/14/19 11:35 11.95 5.10 2.63 -0.22
3/14/19 11:36 11.95 5.10 2.64 -0.25
3/14/19 11:37 11.95 5.10 2.67 -0.23 RUN 2
3/14/19 11:38 11.95 5.11 2.70 -0.24 Point -3
3/14/19 11:39 11.95 5.10 2.68 -0.22 Point -3
3/14/19 11:40 11.96 5.10 2.67 -0.23 Point -3
3/14/19 11:41 11.95 5.11 2.69 -0.22 Point -3
3/14/19 11:42 11.96 5.10 2.68 -0.23 Point -3
3/14/19 11:43 11.96 5.11 2.69 -0.22 Point -3
3/14/19 11:44 11.96 5.11 2.68 -0.23 Point -3
3/14/19 11:45 11.96 5.11 2.69 -0.23 Point -2
3/14/19 11:46 11.96 5.11 2.69 -0.23 Point -2
3/14/19 11:47 11.96 5.11 2.73 -0.23 Point -2
3/14/19 11:48 11.96 5.10 2.74 -0.24 Point -2
3/14/19 11:49 11.97 5.10 2.73 -0.23 Point -2
3/14/19 11:50 11.97 5.09 2.73 -0.22 Point -2
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3/14/19 11:51 11.96 5.09 2.74 -0.23 Point -2
3/14/19 11:52 11.97 5.08 2.73 -0.22 Point -1
3/14/19 11:53 11.97 5.08 2.67 -0.23 Point -1
3/14/19 11:54 11.97 5.08 2.67 -0.23 Point -1
3/14/19 11:55 11.97 5.07 2.67 -0.23 Point -1
3/14/19 11:56 11.97 5.08 2.69 -0.24 Point -1
3/14/19 11:57 11.97 5.07 2.67 -0.23 Point -1
3/14/19 11:58 11.97 5.08 2.71 -0.22 Point -1
3/14/19 11:59 11.97 5.07 2.71 -0.24
3/14/19 12:00 11.97 5.07 2.76 -0.23
3/14/19 12:01 11.97 5.07 2.75 -0.23
3/14/19 12:02 11.81 5.02 2.74 -0.23
3/14/19 12:03 0.26 0.25 1.10 0.00
3/14/19 12:04 0.09 0.09 -0.02 0.12
3/14/19 12:05 0.08 0.07 -0.03 0.13 ZERO
3/14/19 12:06 8.10 8.87 -0.03 -0.19
3/14/19 12:07 9.98 10.75 -0.01 -0.60
3/14/19 12:07 9.98 10.75 -0.01 -0.60 O2 BIAS
3/14/19 12:08 7.72 9.55 0.02 -0.44
3/14/19 12:09 0.08 5.13 2.86 3.44
3/14/19 12:10 0.07 5.05 4.16 4.12 CO2/NOX/CO BIAS
3/14/19 12:11 2.11 5.04 4.19 4.04
3/14/19 12:12 11.94 5.12 3.27 0.42 RUN 3
3/14/19 12:13 11.96 5.11 2.70 -0.23 Point -3
3/14/19 12:14 11.97 5.10 2.72 -0.22 Point -3
3/14/19 12:15 11.97 5.10 2.69 -0.23 Point -3
3/14/19 12:16 11.97 5.09 2.70 -0.23 Point -3
3/14/19 12:17 11.98 5.09 2.69 -0.24 Point -3
3/14/19 12:18 11.98 5.09 2.68 -0.23 Point -3
3/14/19 12:19 11.98 5.08 2.70 -0.23 Point -3
3/14/19 12:20 11.98 5.08 2.72 -0.24 Point -2
3/14/19 12:21 12.00 5.07 2.66 -0.21 Point -2
3/14/19 12:22 11.99 5.07 2.60 -0.22 Point -2
3/14/19 12:23 11.99 5.08 2.61 -0.22 Point -2
3/14/19 12:24 11.99 5.08 2.64 -0.23 Point -2
3/14/19 12:25 11.99 5.08 2.64 -0.22 Point -2
3/14/19 12:26 11.99 5.08 2.65 -0.23 Point -2
3/14/19 12:27 11.99 5.08 2.66 -0.22 Point -1
3/14/19 12:28 11.99 5.08 2.65 -0.22 Point -1
3/14/19 12:29 11.99 5.08 2.63 -0.22 Point -1
3/14/19 12:30 11.99 5.08 2.66 -0.22 Point -1
3/14/19 12:31 11.99 5.08 2.68 -0.23 Point -1
3/14/19 12:32 11.99 5.08 2.66 -0.23 Point -1
3/14/19 12:33 11.99 5.08 2.66 -0.24 Point -1
3/14/19 12:34 11.98 5.08 2.68 -0.23
3/14/19 12:35 11.99 5.08 2.62 -0.22
3/14/19 12:36 11.99 5.08 2.63 -0.23
3/14/19 12:37 11.99 5.08 2.63 -0.21
3/14/19 12:38 11.99 5.08 2.63 -0.24
3/14/19 12:39 11.99 5.08 2.65 -0.24
3/14/19 12:40 1.50 1.16 1.81 0.30
3/14/19 12:41 0.10 0.13 0.00 0.11
3/14/19 12:42 0.09 0.11 -0.03 0.11 ZERO BIAS
3/14/19 12:43 8.92 9.75 -0.03 -0.25
3/14/19 12:44 9.98 10.75 -0.01 -0.60 O2 BIAS
3/14/19 12:45 3.06 6.94 1.20 1.11
3/14/19 12:46 0.08 5.08 4.09 4.08
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3/14/19 12:47 0.08 5.04 4.14 4.11 CO2/NOX/CO BIAS
3/14/19 12:48 7.41 5.10 3.99 2.70
3/14/19 12:49 11.95 5.14 2.71 -0.23 RUN 4
3/14/19 12:50 11.97 5.13 2.69 -0.26 Point -3
3/14/19 12:51 11.97 5.13 2.70 -0.24 Point -3
3/14/19 12:52 11.97 5.13 2.70 -0.26 Point -3
3/14/19 12:53 11.98 5.12 2.73 -0.26 Point -3
3/14/19 12:54 11.98 5.12 2.72 -0.26 Point -3
3/14/19 12:55 11.98 5.12 2.71 -0.25 Point -3
3/14/19 12:56 11.98 5.12 2.70 -0.25 Point -3
3/14/19 12:57 11.98 5.12 2.70 -0.25 Point -2
3/14/19 12:58 11.98 5.11 2.69 -0.25 Point -2
3/14/19 12:59 11.98 5.11 2.69 -0.25 Point -2
3/14/19 13:00 11.98 5.11 2.69 -0.25 Point -2
3/14/19 13:01 11.98 5.11 2.70 -0.26 Point -2
3/14/19 13:02 11.99 5.11 2.64 -0.24 Point -2
3/14/19 13:03 11.99 5.10 2.62 -0.26 Point -2
3/14/19 13:04 12.00 5.10 2.62 -0.24 Point -1
3/14/19 13:05 12.00 5.10 2.63 -0.23 Point -1
3/14/19 13:06 12.00 5.10 2.64 -0.23 Point -1
3/14/19 13:07 12.00 5.09 2.64 -0.25 Point -1
3/14/19 13:08 12.01 5.09 2.66 -0.24 Point -1
3/14/19 13:09 12.00 5.09 2.62 -0.24 Point -1
3/14/19 13:10 12.00 5.09 2.64 -0.24 Point -1
3/14/19 13:11 2.86 1.75 2.05 0.23
3/14/19 13:12 0.10 0.16 0.00 0.10 ZERO BIAS
3/14/19 13:13 2.10 2.43 -0.03 0.06
3/14/19 13:14 9.98 10.75 -0.02 -0.46 O2 BIAS
3/14/19 13:15 4.19 7.56 0.30 0.61
3/14/19 13:16 0.08 5.06 4.00 4.00
3/14/19 13:17 0.08 5.01 4.13 4.06 CO2/NOX/CO BIAS
3/14/19 13:18 0.08 5.00 4.14 4.08
3/14/19 13:19 11.35 5.10 3.55 1.27
3/14/19 13:20 12.00 5.10 2.59 -0.26
3/14/19 13:21 11.98 5.12 2.65 -0.26
3/14/19 13:22 11.97 5.12 2.85 -0.27
3/14/19 13:23 11.97 5.12 2.82 -0.29
3/14/19 13:24 11.97 5.11 2.79 -0.29 RUN 5
3/14/19 13:25 11.99 5.10 2.74 -0.28 Point -3
3/14/19 13:26 11.99 5.10 2.67 -0.28 Point -3
3/14/19 13:27 11.99 5.10 2.66 -0.27 Point -3
3/14/19 13:28 11.99 5.10 2.67 -0.26 Point -3
3/14/19 13:29 11.99 5.09 2.69 -0.27 Point -3
3/14/19 13:30 12.00 5.09 2.70 -0.28 Point -3
3/14/19 13:31 12.00 5.09 2.71 -0.27 Point -3
3/14/19 13:32 12.01 5.08 2.65 -0.27 Point -2
3/14/19 13:33 12.01 5.08 2.60 -0.26 Point -2
3/14/19 13:34 12.02 5.08 2.61 -0.26 Point -2
3/14/19 13:35 12.02 5.08 2.60 -0.26 Point -2
3/14/19 13:36 12.02 5.08 2.59 -0.26 Point -2
3/14/19 13:37 12.02 5.08 2.53 -0.26 Point -2
3/14/19 13:38 12.02 5.08 2.51 -0.25 Point -2
3/14/19 13:39 12.02 5.08 2.51 -0.26 Point -1
3/14/19 13:40 12.02 5.08 2.52 -0.26 Point -1
3/14/19 13:41 12.02 5.08 2.57 -0.26 Point -1
3/14/19 13:42 12.02 5.08 2.53 -0.26 Point -1
3/14/19 13:43 12.02 5.08 2.52 -0.26 Point -1
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3/14/19 13:44 12.02 5.08 2.53 -0.26 Point -1
3/14/19 13:45 12.02 5.08 2.52 -0.26 Point -1
3/14/19 13:46 12.02 5.07 2.55 -0.25
3/14/19 13:47 12.02 5.07 2.54 -0.24
3/14/19 13:48 12.02 5.07 2.58 -0.26
3/14/19 13:49 12.02 5.07 2.58 -0.25
3/14/19 13:50 12.02 5.06 2.59 -0.26
3/14/19 13:51 12.02 5.06 2.60 -0.26
3/14/19 13:52 12.03 5.06 2.59 -0.27
3/14/19 13:53 12.02 5.07 2.63 -0.27
3/14/19 13:54 12.01 5.07 2.72 -0.27
3/14/19 13:55 9.08 4.24 2.72 -0.15
3/14/19 13:56 0.11 0.16 0.72 0.22
3/14/19 13:57 0.09 0.12 -0.03 0.10 ZERO
3/14/19 13:58 8.15 8.93 -0.04 -0.23
3/14/19 13:59 9.98 10.75 -0.02 -0.60 O2 BIAS
3/14/19 14:00 2.45 6.56 1.41 1.35
3/14/19 14:01 0.08 5.05 4.12 4.01
3/14/19 14:02 0.07 5.02 4.17 4.03 CO2/NOX/CO BIAS
3/14/19 14:03 7.37 5.07 4.04 2.68
3/14/19 14:04 11.99 5.10 2.72 -0.24
3/14/19 14:05 11.99 5.09 2.66 -0.25 RUN 6
3/14/19 14:06 12.00 5.09 2.66 -0.27 Point -3
3/14/19 14:07 12.00 5.09 2.65 -0.27 Point -3
3/14/19 14:08 12.01 5.08 2.63 -0.27 Point -3
3/14/19 14:09 12.00 5.08 2.64 -0.26 Point -3
3/14/19 14:10 12.00 5.08 2.65 -0.26 Point -3
3/14/19 14:11 12.00 5.08 2.66 -0.26 Point -3
3/14/19 14:12 12.00 5.08 2.64 -0.25 Point -3
3/14/19 14:13 12.00 5.07 2.68 -0.27 Point -2
3/14/19 14:14 12.01 5.07 2.71 -0.26 Point -2
3/14/19 14:15 12.01 5.07 2.69 -0.26 Point -2
3/14/19 14:16 12.01 5.07 2.65 -0.27 Point -2
3/14/19 14:17 12.01 5.06 2.63 -0.27 Point -2
3/14/19 14:18 12.01 5.06 2.61 -0.27 Point -2
3/14/19 14:19 12.01 5.06 2.62 -0.27 Point -2
3/14/19 14:20 12.01 5.06 2.62 -0.27 Point -1
3/14/19 14:21 12.02 5.06 2.64 -0.26 Point -1
3/14/19 14:22 12.02 5.06 2.63 -0.26 Point -1
3/14/19 14:23 12.01 5.06 2.65 -0.27 Point -1
3/14/19 14:24 12.02 5.05 2.66 -0.27 Point -1
3/14/19 14:25 12.02 5.06 2.62 -0.25 Point -1
3/14/19 14:26 12.02 5.06 2.63 -0.27 Point -1
3/14/19 14:27 5.46 2.76 2.35 0.10
3/14/19 14:28 0.09 0.12 0.10 0.12
3/14/19 14:29 0.09 0.09 -0.02 0.09 ZERO
3/14/19 14:30 5.71 6.30 -0.02 -0.07
3/14/19 14:31 9.98 10.75 -0.01 -0.59 O2 BIAS
3/14/19 14:32 1.74 6.15 1.72 1.69
3/14/19 14:33 0.07 5.03 4.19 4.10
3/14/19 14:34 0.07 5.00 4.21 4.09
3/14/19 14:35 0.06 4.98 4.24 4.10 CO2/NOX/CO BIAS
3/14/19 14:36 1.11 4.98 4.24 4.08
3/14/19 14:37 11.98 5.08 3.29 0.69
3/14/19 14:38 12.00 5.08 2.70 -0.25
3/14/19 14:39 12.00 5.08 2.74 -0.26
3/14/19 14:40 11.99 5.08 2.77 -0.26
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3/14/19 14:41 12.00 5.08 2.78 -0.25 RUN 7
3/14/19 14:42 12.01 5.08 2.72 -0.27 Point -3
3/14/19 14:43 12.01 5.08 2.69 -0.27 Point -3
3/14/19 14:44 12.01 5.08 2.68 -0.27 Point -3
3/14/19 14:45 12.01 5.07 2.69 -0.26 Point -3
3/14/19 14:46 12.01 5.07 2.71 -0.26 Point -3
3/14/19 14:47 12.01 5.07 2.73 -0.25 Point -3
3/14/19 14:48 12.01 5.07 2.73 -0.25 Point -3
3/14/19 14:49 12.01 5.07 2.75 -0.26 Point -2
3/14/19 14:50 12.01 5.07 2.72 -0.26 Point -2
3/14/19 14:51 12.01 5.08 2.74 -0.27 Point -2
3/14/19 14:52 12.02 5.08 2.74 -0.25 Point -2
3/14/19 14:53 12.02 5.07 2.69 -0.25 Point -2
3/14/19 14:54 12.02 5.07 2.73 -0.26 Point -2
3/14/19 14:55 12.02 5.07 2.72 -0.25 Point -2
3/14/19 14:56 12.02 5.07 2.74 -0.26 Point -1
3/14/19 14:57 12.02 5.07 2.73 -0.26 Point -1
3/14/19 14:58 12.02 5.07 2.74 -0.26 Point -1
3/14/19 14:59 12.02 5.07 2.74 -0.26 Point -1
3/14/19 15:00 12.02 5.07 2.75 -0.26 Point -1
3/14/19 15:01 12.02 5.07 2.75 -0.26 Point -1
3/14/19 15:02 12.02 5.07 2.73 -0.27 Point -1
3/14/19 15:03 12.02 5.07 2.72 -0.27
3/14/19 15:04 12.02 5.07 2.77 -0.25
3/14/19 15:05 3.17 1.80 2.50 0.19
3/14/19 15:06 0.09 0.11 0.15 0.07 ZERO
3/14/19 15:07 0.08 0.09 0.08 0.09
3/14/19 15:08 5.40 5.95 0.07 -0.06
3/14/19 15:09 9.99 10.75 0.08 -0.57 O2 BIAS
3/14/19 15:10 1.57 6.05 1.93 1.76
3/14/19 15:11 0.07 5.03 4.30 4.08 CO2/NOX/CO BIAS
3/14/19 15:12 8.97 5.08 4.03 2.15
3/14/19 15:13 12.00 5.10 2.87 -0.26
3/14/19 15:14 12.00 5.09 2.91 -0.26
3/14/19 15:15 12.00 5.09 2.87 -0.29 RUN 8
3/14/19 15:16 12.01 5.08 2.87 -0.28 Point -3
3/14/19 15:17 12.02 5.07 2.85 -0.28 Point -3
3/14/19 15:18 12.01 5.07 2.81 -0.28 Point -3
3/14/19 15:19 12.02 5.07 2.84 -0.29 Point -3
3/14/19 15:20 12.02 5.06 2.82 -0.28 Point -3
3/14/19 15:21 12.02 5.06 2.83 -0.28 Point -3
3/14/19 15:22 12.02 5.06 2.84 -0.27 Point -3
3/14/19 15:23 12.02 5.05 2.80 -0.27 Point -2
3/14/19 15:24 12.01 5.06 2.80 -0.28 Point -2
3/14/19 15:25 12.01 5.06 2.81 -0.27 Point -2
3/14/19 15:26 12.02 5.05 2.76 -0.28 Point -2
3/14/19 15:27 12.02 5.06 2.77 -0.28 Point -2
3/14/19 15:28 12.02 5.06 2.79 -0.27 Point -2
3/14/19 15:29 12.02 5.05 2.79 -0.28 Point -2
3/14/19 15:30 12.03 5.05 2.78 -0.28 Point -1
3/14/19 15:31 12.02 5.06 2.75 -0.28 Point -1
3/14/19 15:32 12.03 5.05 2.74 -0.27 Point -1
3/14/19 15:33 12.03 5.05 2.71 -0.26 Point -1
3/14/19 15:34 12.03 5.05 2.68 -0.27 Point -1
3/14/19 15:35 12.03 5.05 2.69 -0.26 Point -1
3/14/19 15:36 12.03 5.05 2.70 -0.26 Point -1
3/14/19 15:37 0.81 0.81 1.48 0.24
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3/14/19 15:38 0.08 0.09 0.02 0.08 ZERO
3/14/19 15:39 0.08 0.07 0.01 0.08
3/14/19 15:40 9.49 10.36 0.01 -0.34
3/14/19 15:41 9.99 10.75 0.01 -0.60 O2 BIAS
3/14/19 15:42 4.16 7.58 0.72 0.60
3/14/19 15:43 0.07 5.08 4.09 3.99
3/14/19 15:44 0.06 5.03 4.21 4.09
3/14/19 15:45 0.06 5.00 4.24 4.09 CO2/NOX/CO BIAS
3/14/19 15:46 1.78 5.00 4.26 4.03
3/14/19 15:47 12.00 5.09 3.27 0.47
3/14/19 15:48 12.02 5.08 2.68 -0.26
3/14/19 15:49 12.02 5.08 2.69 -0.28
3/14/19 15:50 12.02 5.07 2.68 -0.27
3/14/19 15:51 12.02 5.07 2.70 -0.28
3/14/19 15:52 12.01 5.08 2.67 -0.29
3/14/19 15:53 11.99 5.09 2.83 -0.31
3/14/19 15:54 11.99 5.09 2.89 -0.32
3/14/19 15:55 11.99 5.08 2.81 -0.29
3/14/19 15:56 5.25 2.70 2.66 0.06
3/14/19 15:57 0.08 0.11 0.26 0.11
3/14/19 15:58 0.07 0.08 -0.02 0.07
3/14/19 15:59 2.77 3.12 -0.02 0.01
3/14/19 16:00 9.99 10.75 -0.02 -0.49
3/14/19 16:01 2.29 6.48 1.02 1.42
3/14/19 16:02 0.06 5.02 4.13 4.07
3/14/19 16:03 0.06 4.99 4.20 4.09
3/14/19 16:04 9.58 5.08 3.83 1.89
3/14/19 16:05 12.00 5.09 2.70 -0.28 RUN 9
3/14/19 16:06 12.00 5.09 2.69 -0.28 Point -3
3/14/19 16:07 12.00 5.08 2.73 -0.29 Point -3
3/14/19 16:08 12.00 5.08 2.74 -0.31 Point -3
3/14/19 16:09 12.00 5.08 2.75 -0.31 Point -3
3/14/19 16:10 12.00 5.08 2.76 -0.31 Point -3
3/14/19 16:11 12.00 5.07 2.79 -0.30 Point -3
3/14/19 16:12 12.06 5.04 2.69 -0.31 Point -3
3/14/19 16:13 12.06 5.04 2.54 -0.30 Point -2
3/14/19 16:14 12.03 5.05 2.66 -0.29 Point -2
3/14/19 16:15 12.02 5.05 2.80 -0.30 Point -2
3/14/19 16:16 12.03 5.04 2.76 -0.30 Point -2
3/14/19 16:17 12.05 5.03 2.72 -0.29 Point -2
3/14/19 16:18 12.05 5.04 2.66 -0.30 Point -2
3/14/19 16:19 12.04 5.04 2.69 -0.30 Point -2
3/14/19 16:20 12.05 5.03 2.64 -0.30 Point -1
3/14/19 16:21 12.03 5.05 2.81 -0.30 Point -1
3/14/19 16:22 12.04 5.04 2.76 -0.29 Point -1
3/14/19 16:23 12.04 5.04 2.73 -0.29 Point -1
3/14/19 16:24 12.05 5.04 2.72 -0.29 Point -1
3/14/19 16:25 12.04 5.04 2.73 -0.30 Point -1
3/14/19 16:26 12.05 5.04 2.75 -0.29 Point -1
3/14/19 16:27 1.54 1.11 2.21 0.20
3/14/19 16:28 0.08 0.08 0.02 0.07
3/14/19 16:29 0.07 0.06 -0.01 0.07 ZERO
3/14/19 16:30 5.03 5.54 -0.02 -0.06
3/14/19 16:31 9.99 10.75 -0.01 -0.57
3/14/19 16:32 10.00 10.75 0.00 -0.60 O2 BIAS
3/14/19 16:33 1.52 6.07 1.56 1.78
3/14/19 16:34 0.06 5.06 4.16 4.05
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3/14/19 16:35 0.06 5.02 4.19 4.07 CO2/NOX/CO BIAS
3/14/19 16:36 0.05 4.99 4.22 4.08
3/14/19 16:37 0.05 4.97 4.21 4.08
3/14/19 16:38 8.38 5.03 3.89 2.33
3/14/19 16:39 12.02 5.07 2.79 -0.29
3/14/19 16:40 12.04 5.06 2.74 -0.32
3/14/19 16:41 12.05 5.04 2.75 -0.31
3/14/19 16:42 12.06 5.04 2.63 -0.31
3/14/19 16:43 12.05 5.04 2.71 -0.30
3/14/19 16:44 12.04 5.03 2.79 -0.29
3/14/19 16:45 12.06 4.97 1.48 0.54
3/14/19 16:46 12.08 4.91 0.03 1.53
3/14/19 16:47 12.10 4.85 0.01 2.19
3/14/19 16:48 12.13 4.81 0.01 2.65
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 1

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 10:57 11:18
Test Condition: 307 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.01 -0.03 0.00
Pre-Test Direct Span 9.92 5.04 4.36 3.98
Pre-Test System Zero 0.06 0.24 0.00 0.08
Pre-Test System Span 9.97 5.12 4.21 4.13

Post-Test System Zero 0.08 0.12 -0.02 0.13
Post-Test System Span 9.98 5.07 4.23 4.13

Raw Test Average 11.94 5.11 2.82 -0.21
Cal Corrected Average 11.96 5.03 2.86 -0.31

Pre-test zero bias 0.3% 2.5% 0.3% 0.9%
Pre-test span bias 0.2% 0.9% -1.6% 1.7%
Post-test zero bias 0.4% 1.2% 0.1% 1.4%
Post-test span bias 0.3% 0.4% -1.4% 1.7%
Zero drift 0.1% -1.3% -0.3% 0.5%
Span drift 0.1% -0.5% 0.3% 0.0%
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Date Time O2 CO2 NOx CO
3/14/19 10:58 AM 11.92 5.16 2.97 -0.22
3/14/19 10:59 AM 11.92 5.15 3.01 -0.21
3/14/19 11:00 AM 11.94 5.13 2.93 -0.25
3/14/19 11:01 AM 11.95 5.12 2.82 -0.22
3/14/19 11:02 AM 11.94 5.12 2.78 -0.23
3/14/19 11:03 AM 11.91 5.14 2.99 -0.21
3/14/19 11:04 AM 11.93 5.12 2.97 -0.22
3/14/19 11:05 AM 11.95 5.11 2.86 -0.23
3/14/19 11:06 AM 11.96 5.10 2.82 -0.23
3/14/19 11:07 AM 11.94 5.11 2.81 -0.22
3/14/19 11:08 AM 11.93 5.12 2.92 -0.23
3/14/19 11:09 AM 11.95 5.10 2.78 -0.21
3/14/19 11:10 AM 11.96 5.10 2.71 -0.21
3/14/19 11:11 AM 11.96 5.10 2.71 -0.19
3/14/19 11:12 AM 11.94 5.11 2.77 -0.20
3/14/19 11:13 AM 11.96 5.10 2.74 -0.20
3/14/19 11:14 AM 11.96 5.10 2.72 -0.19
3/14/19 11:15 AM 11.95 5.10 2.71 -0.19
3/14/19 11:16 AM 11.96 5.10 2.70 -0.20
3/14/19 11:17 AM 11.95 5.10 2.71 -0.20
3/14/19 11:18 AM 11.95 5.10 2.69 -0.19

Average 11.94 5.11 2.82 -0.21

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 1
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 2

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 11:37 11:58
Test Condition: 303 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.08 0.12 -0.02 0.13
Pre-Test System Span 9.98 5.07 4.23 4.13

Post-Test System Zero 0.08 0.07 -0.03 0.13
Post-Test System Span 9.98 5.05 4.16 4.12

Raw Test Average 11.96 5.09 2.70 -0.23
Cal Corrected Average 11.97 5.05 2.76 -0.36

Pre-test zero bias 0.4% 1.3% -0.2% 1.3%
Pre-test span bias -0.1% -0.1% -1.6% -0.6%
Post-test zero bias 0.4% 0.7% -0.2% 1.3%
Post-test span bias -0.2% -0.3% -2.3% -0.7%
Zero drift 0.0% -0.6% -0.1% 0.0%
Span drift 0.0% -0.3% -0.8% -0.1%
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Date Time O2 CO2 NOx CO
3/14/19 11:38 AM 11.95 5.11 2.70 -0.24
3/14/19 11:39 AM 11.95 5.10 2.68 -0.22
3/14/19 11:40 AM 11.96 5.10 2.67 -0.23
3/14/19 11:41 AM 11.95 5.11 2.69 -0.22
3/14/19 11:42 AM 11.96 5.10 2.68 -0.23
3/14/19 11:43 AM 11.96 5.11 2.69 -0.22
3/14/19 11:44 AM 11.96 5.11 2.68 -0.23
3/14/19 11:45 AM 11.96 5.11 2.69 -0.23
3/14/19 11:46 AM 11.96 5.11 2.69 -0.23
3/14/19 11:47 AM 11.96 5.11 2.73 -0.23
3/14/19 11:48 AM 11.96 5.10 2.74 -0.24
3/14/19 11:49 AM 11.97 5.10 2.73 -0.23
3/14/19 11:50 AM 11.97 5.09 2.73 -0.22
3/14/19 11:51 AM 11.96 5.09 2.74 -0.23
3/14/19 11:52 AM 11.97 5.08 2.73 -0.22
3/14/19 11:53 AM 11.97 5.08 2.67 -0.23
3/14/19 11:54 AM 11.97 5.08 2.67 -0.23
3/14/19 11:55 AM 11.97 5.07 2.67 -0.23
3/14/19 11:56 AM 11.97 5.08 2.69 -0.24
3/14/19 11:57 AM 11.97 5.07 2.67 -0.23
3/14/19 11:58 AM 11.97 5.08 2.71 -0.22

Average 11.96 5.09 2.70 -0.23

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 2
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 3

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 12:12 12:33
Test Condition: 304 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.08 0.07 -0.03 0.13
Pre-Test System Span 9.98 5.05 4.16 4.12

Post-Test System Zero 0.09 0.11 -0.03 0.11
Post-Test System Span 9.98 5.04 4.14 4.11

Raw Test Average 11.98 5.08 2.67 -0.23
Cal Corrected Average 12.00 5.06 2.76 -0.34

Pre-test zero bias 0.4% 0.7% -0.2% 1.3%
Pre-test span bias -0.2% -0.3% -2.3% -0.7%
Post-test zero bias 0.4% 1.2% -0.2% 1.0%
Post-test span bias -0.1% -0.4% -2.6% -0.8%
Zero drift 0.0% 0.5% 0.0% -0.3%
Span drift 0.0% 0.0% -0.2% -0.1%
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Date Time O2 CO2 NOx CO
3/14/19 12:13 PM 11.96 5.11 2.70 -0.23
3/14/19 12:14 PM 11.97 5.10 2.72 -0.22
3/14/19 12:15 PM 11.97 5.10 2.69 -0.23
3/14/19 12:16 PM 11.97 5.09 2.70 -0.23
3/14/19 12:17 PM 11.98 5.09 2.69 -0.24
3/14/19 12:18 PM 11.98 5.09 2.68 -0.23
3/14/19 12:19 PM 11.98 5.08 2.70 -0.23
3/14/19 12:20 PM 11.98 5.08 2.72 -0.24
3/14/19 12:21 PM 12.00 5.07 2.66 -0.21
3/14/19 12:22 PM 11.99 5.07 2.60 -0.22
3/14/19 12:23 PM 11.99 5.08 2.61 -0.22
3/14/19 12:24 PM 11.99 5.08 2.64 -0.23
3/14/19 12:25 PM 11.99 5.08 2.64 -0.22
3/14/19 12:26 PM 11.99 5.08 2.65 -0.23
3/14/19 12:27 PM 11.99 5.08 2.66 -0.22
3/14/19 12:28 PM 11.99 5.08 2.65 -0.22
3/14/19 12:29 PM 11.99 5.08 2.63 -0.22
3/14/19 12:30 PM 11.99 5.08 2.66 -0.22
3/14/19 12:31 PM 11.99 5.08 2.68 -0.23
3/14/19 12:32 PM 11.99 5.08 2.66 -0.23
3/14/19 12:33 PM 11.99 5.08 2.66 -0.24

Average 11.98 5.08 2.67 -0.23

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 3
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 4

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 12:49 13:10
Test Condition: 304 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.09 0.11 -0.03 0.11
Pre-Test System Span 9.98 5.04 4.14 4.11

Post-Test System Zero 0.10 0.16 0.00 0.10
Post-Test System Span 9.98 5.01 4.13 4.06

Raw Test Average 11.99 5.11 2.67 -0.25
Cal Corrected Average 12.00 5.10 2.77 -0.35

Pre-test zero bias 0.4% 1.2% -0.2% 1.0%
Pre-test span bias -0.1% -0.4% -2.6% -0.8%
Post-test zero bias 0.5% 1.7% 0.1% 1.0%
Post-test span bias -0.1% -0.7% -2.7% -1.4%
Zero drift 0.0% 0.5% 0.3% -0.1%
Span drift 0.0% -0.3% -0.1% -0.6%
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Date Time O2 CO2 NOx CO
3/14/19 12:50 PM 11.97 5.13 2.69 -0.26
3/14/19 12:51 PM 11.97 5.13 2.70 -0.24
3/14/19 12:52 PM 11.97 5.13 2.70 -0.26
3/14/19 12:53 PM 11.98 5.12 2.73 -0.26
3/14/19 12:54 PM 11.98 5.12 2.72 -0.26
3/14/19 12:55 PM 11.98 5.12 2.71 -0.25
3/14/19 12:56 PM 11.98 5.12 2.70 -0.25
3/14/19 12:57 PM 11.98 5.12 2.70 -0.25
3/14/19 12:58 PM 11.98 5.11 2.69 -0.25
3/14/19 12:59 PM 11.98 5.11 2.69 -0.25
3/14/19 1:00 PM 11.98 5.11 2.69 -0.25
3/14/19 1:01 PM 11.98 5.11 2.70 -0.26
3/14/19 1:02 PM 11.99 5.11 2.64 -0.24
3/14/19 1:03 PM 11.99 5.10 2.62 -0.26
3/14/19 1:04 PM 12.00 5.10 2.62 -0.24
3/14/19 1:05 PM 12.00 5.10 2.63 -0.23
3/14/19 1:06 PM 12.00 5.10 2.64 -0.23
3/14/19 1:07 PM 12.00 5.09 2.64 -0.25
3/14/19 1:08 PM 12.01 5.09 2.66 -0.24
3/14/19 1:09 PM 12.00 5.09 2.62 -0.24
3/14/19 1:10 PM 12.00 5.09 2.64 -0.24

Average 11.99 5.11 2.67 -0.25

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 4

W021AS-555757-RT-95R3 149 of 344



GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 5

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 13:24 13:45
Test Condition: 304 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.10 0.16 0.00 0.10
Pre-Test System Span 9.98 5.01 4.13 4.06

Post-Test System Zero 0.09 0.12 -0.03 0.10
Post-Test System Span 9.98 5.02 4.17 4.03

Raw Test Average 12.01 5.08 2.60 -0.26
Cal Corrected Average 12.02 5.09 2.69 -0.37

Pre-test zero bias 0.5% 1.7% 0.1% 1.0%
Pre-test span bias -0.1% -0.7% -2.7% -1.4%
Post-test zero bias 0.5% 1.3% -0.3% 1.0%
Post-test span bias -0.1% -0.6% -2.3% -1.8%
Zero drift 0.0% -0.4% -0.4% 0.0%
Span drift 0.0% 0.0% 0.4% -0.3%
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Date Time O2 CO2 NOx CO
3/14/19 1:25 PM 11.99 5.10 2.74 -0.28
3/14/19 1:26 PM 11.99 5.10 2.67 -0.28
3/14/19 1:27 PM 11.99 5.10 2.66 -0.27
3/14/19 1:28 PM 11.99 5.10 2.67 -0.26
3/14/19 1:29 PM 11.99 5.09 2.69 -0.27
3/14/19 1:30 PM 12.00 5.09 2.70 -0.28
3/14/19 1:31 PM 12.00 5.09 2.71 -0.27
3/14/19 1:32 PM 12.01 5.08 2.65 -0.27
3/14/19 1:33 PM 12.01 5.08 2.60 -0.26
3/14/19 1:34 PM 12.02 5.08 2.61 -0.26
3/14/19 1:35 PM 12.02 5.08 2.60 -0.26
3/14/19 1:36 PM 12.02 5.08 2.59 -0.26
3/14/19 1:37 PM 12.02 5.08 2.53 -0.26
3/14/19 1:38 PM 12.02 5.08 2.51 -0.25
3/14/19 1:39 PM 12.02 5.08 2.51 -0.26
3/14/19 1:40 PM 12.02 5.08 2.52 -0.26
3/14/19 1:41 PM 12.02 5.08 2.57 -0.26
3/14/19 1:42 PM 12.02 5.08 2.53 -0.26
3/14/19 1:43 PM 12.02 5.08 2.52 -0.26
3/14/19 1:44 PM 12.02 5.08 2.53 -0.26
3/14/19 1:45 PM 12.02 5.08 2.52 -0.26

Average 12.01 5.08 2.60 -0.26

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 5
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 6

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 14:05 14:26
Test Condition: 304 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.09 0.12 -0.03 0.10
Pre-Test System Span 9.98 5.02 4.17 4.03

Post-Test System Zero 0.09 0.09 -0.02 0.09
Post-Test System Span 9.98 4.98 4.24 4.10

Raw Test Average 12.01 5.07 2.65 -0.26
Cal Corrected Average 12.02 5.09 2.71 -0.36

Pre-test zero bias 0.5% 1.3% -0.3% 1.0%
Pre-test span bias -0.1% -0.6% -2.3% -1.8%
Post-test zero bias 0.4% 1.0% -0.1% 0.8%
Post-test span bias -0.1% -1.0% -1.5% -1.0%
Zero drift 0.0% -0.3% 0.1% -0.1%
Span drift 0.0% -0.4% 0.8% 0.8%
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Date Time O2 CO2 NOx CO
3/14/19 14:06 12.00 5.09 2.66 -0.27
3/14/19 14:07 12.00 5.09 2.65 -0.27
3/14/19 14:08 12.01 5.08 2.63 -0.27
3/14/19 14:09 12.00 5.08 2.64 -0.26
3/14/19 14:10 12.00 5.08 2.65 -0.26
3/14/19 14:11 12.00 5.08 2.66 -0.26
3/14/19 14:12 12.00 5.08 2.64 -0.25
3/14/19 14:13 12.00 5.07 2.68 -0.27
3/14/19 14:14 12.01 5.07 2.71 -0.26
3/14/19 14:15 12.01 5.07 2.69 -0.26
3/14/19 14:16 12.01 5.07 2.65 -0.27
3/14/19 14:17 12.01 5.06 2.63 -0.27
3/14/19 14:18 12.01 5.06 2.61 -0.27
3/14/19 14:19 12.01 5.06 2.62 -0.27
3/14/19 14:20 12.01 5.06 2.62 -0.27
3/14/19 14:21 12.02 5.06 2.64 -0.26
3/14/19 14:22 12.02 5.06 2.63 -0.26
3/14/19 14:23 12.01 5.06 2.65 -0.27
3/14/19 14:24 12.02 5.05 2.66 -0.27
3/14/19 14:25 12.02 5.06 2.62 -0.25
3/14/19 14:26 12.02 5.06 2.63 -0.27

Average 12.01 5.07 2.65 -0.26

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 6
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 7

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 14:41 15:02
Test Condition: 305 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.09 0.09 -0.02 0.09
Pre-Test System Span 9.98 4.98 4.24 4.10

Post-Test System Zero 0.09 0.11 0.15 0.07
Post-Test System Span 9.99 5.03 4.30 4.08

Raw Test Average 12.01 5.07 2.73 -0.26
Cal Corrected Average 12.02 5.08 2.71 -0.34

Pre-test zero bias 0.4% 1.0% -0.1% 0.8%
Pre-test span bias -0.1% -1.0% -1.5% -1.0%
Post-test zero bias 0.4% 1.2% 1.7% 0.6%
Post-test span bias -0.1% -0.5% -0.8% -1.1%
Zero drift 0.0% 0.2% 1.8% -0.2%
Span drift 0.0% 0.5% 0.7% -0.2%
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Date Time O2 CO2 NOx CO
3/14/19 14:42 12.01 5.08 2.72 -0.27
3/14/19 14:43 12.01 5.08 2.69 -0.27
3/14/19 14:44 12.01 5.08 2.68 -0.27
3/14/19 14:45 12.01 5.07 2.69 -0.26
3/14/19 14:46 12.01 5.07 2.71 -0.26
3/14/19 14:47 12.01 5.07 2.73 -0.25
3/14/19 14:48 12.01 5.07 2.73 -0.25
3/14/19 14:49 12.01 5.07 2.75 -0.26
3/14/19 14:50 12.01 5.07 2.72 -0.26
3/14/19 14:51 12.01 5.08 2.74 -0.27
3/14/19 14:52 12.02 5.08 2.74 -0.25
3/14/19 14:53 12.02 5.07 2.69 -0.25
3/14/19 14:54 12.02 5.07 2.73 -0.26
3/14/19 14:55 12.02 5.07 2.72 -0.25
3/14/19 14:56 12.02 5.07 2.74 -0.26
3/14/19 14:57 12.02 5.07 2.73 -0.26
3/14/19 14:58 12.02 5.07 2.74 -0.26
3/14/19 14:59 12.02 5.07 2.74 -0.26
3/14/19 15:00 12.02 5.07 2.75 -0.26
3/14/19 15:01 12.02 5.07 2.75 -0.26
3/14/19 15:02 12.02 5.07 2.73 -0.27

Average 12.01 5.07 2.73 -0.26

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 7
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 8

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 15:15 15:36
Test Condition: 303 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.09 0.11 0.15 0.07
Pre-Test System Span 9.99 5.03 4.30 4.08

Post-Test System Zero 0.08 0.09 0.02 0.08
Post-Test System Span 9.99 5.00 4.24 4.09

Raw Test Average 12.02 5.06 2.78 -0.27
Cal Corrected Average 12.02 5.06 2.76 -0.35

Pre-test zero bias 0.4% 1.2% 1.7% 0.6%
Pre-test span bias -0.1% -0.5% -0.8% -1.1%
Post-test zero bias 0.4% 1.0% 0.3% 0.7%
Post-test span bias -0.1% -0.8% -1.5% -1.1%
Zero drift 0.0% -0.2% -1.4% 0.1%
Span drift 0.0% -0.3% -0.7% 0.0%
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Date Time O2 CO2 NOx CO
3/14/19 15:16 12.01 5.08 2.87 -0.28
3/14/19 15:17 12.02 5.07 2.85 -0.28
3/14/19 15:18 12.01 5.07 2.81 -0.28
3/14/19 15:19 12.02 5.07 2.84 -0.29
3/14/19 15:20 12.02 5.06 2.82 -0.28
3/14/19 15:21 12.02 5.06 2.83 -0.28
3/14/19 15:22 12.02 5.06 2.84 -0.27
3/14/19 15:23 12.02 5.05 2.80 -0.27
3/14/19 15:24 12.01 5.06 2.80 -0.28
3/14/19 15:25 12.01 5.06 2.81 -0.27
3/14/19 15:26 12.02 5.05 2.76 -0.28
3/14/19 15:27 12.02 5.06 2.77 -0.28
3/14/19 15:28 12.02 5.06 2.79 -0.27
3/14/19 15:29 12.02 5.05 2.79 -0.28
3/14/19 15:30 12.03 5.05 2.78 -0.28
3/14/19 15:31 12.02 5.06 2.75 -0.28
3/14/19 15:32 12.03 5.05 2.74 -0.27
3/14/19 15:33 12.03 5.05 2.71 -0.26
3/14/19 15:34 12.03 5.05 2.68 -0.27
3/14/19 15:35 12.03 5.05 2.69 -0.26
3/14/19 15:36 12.03 5.05 2.70 -0.26

Average 12.02 5.06 2.78 -0.27

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 8
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET

RUN NUMBER 9

TEST VARIABLES
Start Date: 3/14/19
Start/End Time: 16:05 16:26
Test Condition: 302 MW
Barom. Pressure: 29.81

METHOD 3A, 7E, 10 DATA
O2 CO2 NOx CO

Analyzer Range 20.03 9.33 9.08 8.83
Cal Gas Value 9.97 5.02 4.29 4.02
Pre-Test Direct Zero 0.000 0.00 -0.01 0.01
Pre-Test Direct Span 10.01 5.08 4.38 4.18
Pre-Test System Zero 0.08 0.09 0.02 0.08
Pre-Test System Span 9.99 5.00 4.24 4.09

Post-Test System Zero 0.07 0.06 -0.01 0.07
Post-Test System Span 10.00 5.02 4.19 4.07

Raw Test Average 12.03 5.05 2.72 -0.30
Cal Corrected Average 12.02 5.06 2.76 -0.37

Pre-test zero bias 0.4% 1.0% 0.3% 0.7%
Pre-test span bias -0.1% -0.8% -1.5% -1.1%
Post-test zero bias 0.4% 0.6% 0.0% 0.6%
Post-test span bias 0.0% -0.7% -2.1% -1.3%
Zero drift 0.0% -0.4% -0.4% -0.1%
Span drift 0.0% 0.1% -0.6% -0.2%
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Date Time O2 CO2 NOx CO
3/14/19 16:06 12.00 5.09 2.69 -0.28
3/14/19 16:07 12.00 5.08 2.73 -0.29
3/14/19 16:08 12.00 5.08 2.74 -0.31
3/14/19 16:09 12.00 5.08 2.75 -0.31
3/14/19 16:10 12.00 5.08 2.76 -0.31
3/14/19 16:11 12.00 5.07 2.79 -0.30
3/14/19 16:12 12.06 5.04 2.69 -0.31
3/14/19 16:13 12.06 5.04 2.54 -0.30
3/14/19 16:14 12.03 5.05 2.66 -0.29
3/14/19 16:15 12.02 5.05 2.80 -0.30
3/14/19 16:16 12.03 5.04 2.76 -0.30
3/14/19 16:17 12.05 5.03 2.72 -0.29
3/14/19 16:18 12.05 5.04 2.66 -0.30
3/14/19 16:19 12.04 5.04 2.69 -0.30
3/14/19 16:20 12.05 5.03 2.64 -0.30
3/14/19 16:21 12.03 5.05 2.81 -0.30
3/14/19 16:22 12.04 5.04 2.76 -0.29
3/14/19 16:23 12.04 5.04 2.73 -0.29
3/14/19 16:24 12.05 5.04 2.72 -0.29
3/14/19 16:25 12.04 5.04 2.73 -0.30
3/14/19 16:26 12.05 5.04 2.75 -0.29

Average 12.03 5.05 2.72 -0.30

REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 9
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Ammonia Analyses 
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Fuel Analyses 
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Appendix D.1 
Process Data and CEMS Data during RATA 
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 9:30 AM thru 3/13/2019 9:50 AM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 8:56 AM, CeDAR 1-Minute Data

3/13 9:30 2.54 1.73 0.0064 14.54 0.31 0.21 0.0005 1.13 12.25
3/13 9:31 2.34 1.60 0.0059 13.41 0.28 0.19 0.0004 0.91 12.26
3/13 9:32 2.31 1.57 0.0058 13.20 0.27 0.18 0.0004 0.92 12.24
3/13 9:33 2.31 1.57 0.0058 13.19 0.34 0.23 0.0005 1.13 12.24
3/13 9:34 2.30 1.57 0.0058 13.20 0.29 0.20 0.0004 0.92 12.25
3/13 9:35 2.38 1.62 0.0060 13.65 0.32 0.22 0.0005 1.13 12.25
3/13 9:36 2.32 1.58 0.0058 13.21 0.32 0.22 0.0005 1.13 12.25
3/13 9:37 2.30 1.57 0.0058 13.19 0.36 0.25 0.0006 1.36 12.26
3/13 9:38 2.29 1.56 0.0058 12.94 0.38 0.26 0.0006 1.36 12.25
3/13 9:39 2.32 1.58 0.0058 13.20 0.33 0.22 0.0005 1.13 12.24
3/13 9:40 2.48 1.69 0.0062 14.11 0.38 0.26 0.0006 1.36 12.22
3/13 9:41 2.49 1.69 0.0062 14.12 0.36 0.24 0.0005 1.13 12.23
3/13 9:42 2.49 1.69 0.0062 14.13 0.32 0.22 0.0005 1.14 12.22
3/13 9:43 2.50 1.70 0.0063 14.13 0.30 0.20 0.0005 1.14 12.22
3/13 9:44 2.49 1.69 0.0062 14.13 0.32 0.22 0.0005 1.13 12.23
3/13 9:45 2.47 1.68 0.0062 14.10 0.34 0.23 0.0005 1.13 12.24
3/13 9:46 2.41 1.65 0.0061 13.64 0.32 0.22 0.0005 1.13 12.26
3/13 9:47 2.36 1.61 0.0059 13.42 0.29 0.20 0.0004 0.91 12.27
3/13 9:48 2.47 1.68 0.0062 14.12 0.33 0.22 0.0005 1.13 12.23
3/13 9:49 2.57 1.75 0.0064 14.59 0.30 0.20 0.0005 1.14 12.22
3/13 9:50 2.56 1.74 0.0064 14.59 0.31 0.21 0.0005 1.14 12.22

Average (all) 2.41 1.64 0.0061 13.75 0.32 0.22 0.0005 1.12 12.24
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.29 1.56 0.0058 12.94 0.27 0.18 0.0004 0.91 12.22
Maximum (all) 2.57 1.75 0.0064 14.59 0.38 0.26 0.0006 1.36 12.27
Average (valid
values only)

2.41 1.64 0.0061 13.75 0.32 0.22 0.0005 1.12 12.24

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 9:30 AM thru 3/13/2019 9:50 AM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 8:56 AM, CeDAR 1-Minute Data

3/13 9:30 16558.5 4537.7 21096 2272.1 301
3/13 9:31 16577.9 4538.8 21117 2274.2 302
3/13 9:32 16604.8 4536.8 21142 2276.9 302
3/13 9:33 16577.7 4531.7 21109 2273.5 302
3/13 9:34 16600.9 4532.1 21133 2276.0 302
3/13 9:35 16584.3 4540.1 21124 2275.1 302
3/13 9:36 16602.4 4539.6 21142 2277.0 302
3/13 9:37 16582.3 4537.7 21120 2274.6 301
3/13 9:38 16551.8 4535.0 21087 2271.0 301
3/13 9:39 16598.0 4531.3 21129 2275.6 301
3/13 9:40 16611.9 4527.9 21140 2276.8 302
3/13 9:41 16619.6 4530.2 21150 2277.8 303
3/13 9:42 16621.4 4540.3 21162 2279.1 303
3/13 9:43 16630.2 4538.1 21168 2279.9 303
3/13 9:44 16617.9 4541.0 21159 2278.8 303
3/13 9:45 16575.7 4535.5 21111 2273.7 302
3/13 9:46 16569.1 4533.2 21102 2272.7 302
3/13 9:47 16581.2 4537.2 21118 2274.5 302
3/13 9:48 16614.5 4533.9 21148 2277.7 302
3/13 9:49 16638.2 4533.0 21171 2280.1 302
3/13 9:50 16624.3 4535.0 21159 2278.8 303

Average (all) 16597.3 4535.5 21133 2276.0 302
Total (all) -- -- -- -- --

Minimum (all) 16551.8 4527.9 21087 2271.0 301
Maximum (all) 16638.2 4541.0 21171 2280.1 303
Average (valid
values only)

16597.3 4535.5 21133 2276.0 302

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 10:25 AM thru 3/13/2019 10:45 AM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 8:59 AM, CeDAR 1-Minute Data

3/13 10:25 2.35 1.60 0.0059 13.40 0.28 0.19 0.0004 0.90 12.22
3/13 10:26 2.31 1.57 0.0058 13.20 0.35 0.24 0.0005 1.13 12.21
3/13 10:27 2.38 1.62 0.0060 13.43 0.36 0.24 0.0005 1.13 12.21
3/13 10:28 2.36 1.60 0.0059 13.43 0.38 0.26 0.0006 1.36 12.22
3/13 10:29 2.34 1.59 0.0059 13.19 0.37 0.25 0.0006 1.36 12.21
3/13 10:30 2.40 1.63 0.0060 13.67 0.33 0.22 0.0005 1.14 12.21
3/13 10:31 2.39 1.62 0.0060 13.64 0.33 0.22 0.0005 1.13 12.21
3/13 10:32 2.35 1.60 0.0059 13.42 0.28 0.19 0.0004 0.91 12.22
3/13 10:33 2.39 1.62 0.0060 13.65 0.28 0.19 0.0004 0.91 12.22
3/13 10:34 2.44 1.66 0.0061 13.88 0.34 0.23 0.0005 1.13 12.21
3/13 10:35 2.47 1.68 0.0062 14.10 0.31 0.21 0.0005 1.13 12.21
3/13 10:36 2.46 1.67 0.0062 13.88 0.33 0.22 0.0005 1.13 12.21
3/13 10:37 2.44 1.66 0.0061 13.88 0.30 0.20 0.0005 1.13 12.22
3/13 10:38 2.41 1.64 0.0060 13.63 0.31 0.21 0.0005 1.13 12.21
3/13 10:39 2.48 1.68 0.0062 14.11 0.26 0.18 0.0004 0.92 12.21
3/13 10:40 2.46 1.67 0.0062 13.88 0.29 0.20 0.0004 0.91 12.22
3/13 10:41 2.40 1.63 0.0060 13.64 0.32 0.22 0.0005 1.13 12.23
3/13 10:42 2.42 1.65 0.0061 13.88 0.32 0.22 0.0005 1.13 12.23
3/13 10:43 2.47 1.68 0.0062 14.09 0.35 0.24 0.0005 1.13 12.22
3/13 10:44 2.47 1.68 0.0062 14.10 0.29 0.20 0.0004 0.91 12.22
3/13 10:45 2.44 1.66 0.0061 13.85 0.29 0.20 0.0004 0.90 12.22

Average (all) 2.41 1.64 0.0060 13.71 0.32 0.22 0.0005 1.08 12.22
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.31 1.57 0.0058 13.19 0.26 0.18 0.0004 0.90 12.21
Maximum (all) 2.48 1.68 0.0062 14.11 0.38 0.26 0.0006 1.36 12.23
Average (valid
values only)

2.41 1.64 0.0060 13.71 0.32 0.22 0.0005 1.08 12.22

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 10:25 AM thru 3/13/2019 10:45 AM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 8:59 AM, CeDAR 1-Minute Data

3/13 10:25 16573.5 4514.5 21088 2271.2 302
3/13 10:26 16607.3 4528.2 21136 2276.3 302
3/13 10:27 16601.7 4528.8 21131 2275.8 304
3/13 10:28 16621.2 4524.4 21146 2277.4 304
3/13 10:29 16604.8 4521.1 21126 2275.2 304
3/13 10:30 16637.7 4514.9 21153 2278.2 303
3/13 10:31 16584.3 4520.0 21104 2272.9 304
3/13 10:32 16602.6 4521.1 21124 2275.0 304
3/13 10:33 16609.7 4517.6 21127 2275.4 303
3/13 10:34 16604.8 4518.9 21124 2275.0 303
3/13 10:35 16589.8 4523.8 21114 2273.9 303
3/13 10:36 16607.0 4522.0 21129 2275.6 303
3/13 10:37 16608.6 4518.7 21127 2275.4 303
3/13 10:38 16581.2 4526.0 21107 2273.3 303
3/13 10:39 16607.5 4528.8 21136 2276.4 303
3/13 10:40 16584.1 4531.3 21115 2274.1 303
3/13 10:41 16587.4 4520.2 21108 2273.3 303
3/13 10:42 16594.9 4528.4 21123 2275.0 304
3/13 10:43 16572.1 4526.0 21098 2272.3 303
3/13 10:44 16598.0 4526.0 21124 2275.1 303
3/13 10:45 16560.7 4523.3 21084 2270.8 302

Average (all) 16597.1 4523.0 21120 2274.6 303
Total (all) -- -- -- -- --

Minimum (all) 16560.7 4514.5 21084 2270.8 302
Maximum (all) 16637.7 4531.3 21153 2278.2 304
Average (valid
values only)

16597.1 4523.0 21120 2274.6 303

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 11:37 AM thru 3/13/2019 11:57 AM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:01 AM, CeDAR 1-Minute Data

3/13 11:37 2.42 1.64 0.0060 13.65 0.24 0.16 0.0004 0.91 12.19
3/13 11:38 2.39 1.62 0.0060 13.63 0.31 0.21 0.0005 1.13 12.19
3/13 11:39 2.40 1.63 0.0060 13.63 0.30 0.20 0.0005 1.13 12.20
3/13 11:40 2.42 1.64 0.0060 13.62 0.33 0.22 0.0005 1.13 12.19
3/13 11:41 2.42 1.64 0.0060 13.63 0.26 0.18 0.0004 0.90 12.19
3/13 11:42 2.42 1.64 0.0060 13.66 0.27 0.18 0.0004 0.91 12.19
3/13 11:43 2.51 1.70 0.0063 14.11 0.29 0.20 0.0004 0.91 12.18
3/13 11:44 2.44 1.66 0.0061 13.87 0.32 0.22 0.0005 1.13 12.21
3/13 11:45 2.42 1.64 0.0060 13.62 0.40 0.27 0.0006 1.36 12.20
3/13 11:46 2.37 1.61 0.0059 13.44 0.36 0.24 0.0005 1.14 12.20
3/13 11:47 2.58 1.74 0.0064 14.56 0.31 0.21 0.0005 1.13 12.16
3/13 11:48 2.63 1.78 0.0065 14.78 0.27 0.18 0.0004 0.91 12.16
3/13 11:49 2.51 1.70 0.0063 14.08 0.33 0.22 0.0005 1.13 12.18
3/13 11:50 2.29 1.55 0.0057 12.92 0.33 0.22 0.0005 1.13 12.21
3/13 11:51 2.14 1.45 0.0054 12.01 0.34 0.23 0.0005 1.13 12.22
3/13 11:52 2.20 1.49 0.0055 12.55 0.33 0.22 0.0005 1.14 12.20
3/13 11:53 2.41 1.63 0.0060 13.65 0.29 0.20 0.0004 0.91 12.17
3/13 11:54 2.29 1.55 0.0057 12.93 0.26 0.18 0.0004 0.90 12.19
3/13 11:55 2.26 1.53 0.0056 12.75 0.28 0.19 0.0004 0.91 12.19
3/13 11:56 2.42 1.63 0.0060 13.66 0.22 0.15 0.0003 0.69 12.16
3/13 11:57 2.40 1.62 0.0060 13.64 0.25 0.17 0.0004 0.91 12.17

Average (all) 2.40 1.62 0.0060 13.54 0.30 0.20 0.0005 1.03 12.19
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.14 1.45 0.0054 12.01 0.22 0.15 0.0003 0.69 12.16
Maximum (all) 2.63 1.78 0.0065 14.78 0.40 0.27 0.0006 1.36 12.22
Average (valid
values only)

2.40 1.62 0.0060 13.54 0.30 0.20 0.0005 1.03 12.19

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 11:37 AM thru 3/13/2019 11:57 AM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:01 AM, CeDAR 1-Minute Data

3/13 11:37 16600.2 4522.0 21122 2274.8 304
3/13 11:38 16569.3 4526.2 21096 2272.0 303
3/13 11:39 16577.2 4526.4 21104 2272.9 303
3/13 11:40 16559.1 4522.2 21081 2270.4 303
3/13 11:41 16576.6 4523.5 21100 2272.5 303
3/13 11:42 16626.5 4520.9 21147 2277.6 304
3/13 11:43 16609.5 4524.6 21134 2276.1 304
3/13 11:44 16590.9 4517.3 21108 2273.3 304
3/13 11:45 16554.5 4522.6 21077 2270.0 303
3/13 11:46 16637.5 4523.1 21161 2279.0 304
3/13 11:47 16608.8 4512.0 21121 2274.7 304
3/13 11:48 16603.9 4518.5 21122 2274.8 304
3/13 11:49 16560.2 4528.2 21088 2271.2 303
3/13 11:50 16537.3 4518.0 21055 2267.7 303
3/13 11:51 16541.7 4507.9 21050 2267.0 303
3/13 11:52 16656.7 4517.3 21174 2280.4 304
3/13 11:53 16602.2 4522.0 21124 2275.1 303
3/13 11:54 16550.3 4519.3 21070 2269.2 303
3/13 11:55 16637.9 4512.9 21151 2277.9 304
3/13 11:56 16616.3 4520.2 21137 2276.4 304
3/13 11:57 16599.1 4507.0 21106 2273.1 304

Average (all) 16591.2 4519.6 21111 2273.6 304
Total (all) -- -- -- -- --

Minimum (all) 16537.3 4507.0 21050 2267.0 303
Maximum (all) 16656.7 4528.2 21174 2280.4 304
Average (valid
values only)

16591.2 4519.6 21111 2273.6 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 12:41 PM thru 3/13/2019 1:01 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:02 AM, CeDAR 1-Minute Data

3/13 12:41 2.29 1.56 0.0057 12.97 0.25 0.17 0.0004 0.92 12.22
3/13 12:42 2.33 1.58 0.0058 13.20 0.26 0.18 0.0004 0.91 12.21
3/13 12:43 2.36 1.60 0.0059 13.43 0.25 0.17 0.0004 0.91 12.20
3/13 12:44 2.36 1.60 0.0059 13.43 0.24 0.16 0.0004 0.91 12.21
3/13 12:45 2.37 1.61 0.0059 13.43 0.30 0.20 0.0005 1.13 12.21
3/13 12:46 2.41 1.63 0.0060 13.65 0.30 0.20 0.0005 1.13 12.20
3/13 12:47 2.44 1.65 0.0061 13.88 0.27 0.18 0.0004 0.92 12.19
3/13 12:48 2.44 1.65 0.0061 13.90 0.28 0.19 0.0004 0.92 12.20
3/13 12:49 2.50 1.69 0.0062 14.12 0.22 0.15 0.0003 0.69 12.18
3/13 12:50 2.57 1.74 0.0064 14.57 0.31 0.21 0.0005 1.13 12.18
3/13 12:51 2.55 1.72 0.0063 14.35 0.29 0.20 0.0004 0.92 12.17
3/13 12:52 2.55 1.72 0.0063 14.36 0.22 0.15 0.0003 0.69 12.17
3/13 12:53 2.53 1.71 0.0063 14.37 0.20 0.14 0.0003 0.69 12.16
3/13 12:54 2.54 1.71 0.0063 14.32 0.30 0.20 0.0005 1.13 12.15
3/13 12:55 2.34 1.58 0.0058 13.19 0.23 0.16 0.0003 0.69 12.18
3/13 12:56 2.31 1.56 0.0057 12.97 0.29 0.20 0.0004 0.92 12.16
3/13 12:57 2.41 1.63 0.0060 13.66 0.25 0.17 0.0004 0.92 12.16
3/13 12:58 2.36 1.60 0.0059 13.44 0.29 0.20 0.0004 0.91 12.18
3/13 12:59 2.34 1.58 0.0058 13.18 0.31 0.21 0.0005 1.13 12.17
3/13 13:00 2.34 1.58 0.0058 13.19 0.29 0.20 0.0004 0.91 12.17
3/13 13:01 2.38 1.61 0.0059 13.42 0.32 0.22 0.0005 1.13 12.17

Average (all) 2.42 1.63 0.0060 13.67 0.27 0.18 0.0004 0.93 12.18
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.29 1.56 0.0057 12.97 0.20 0.14 0.0003 0.69 12.15
Maximum (all) 2.57 1.74 0.0064 14.57 0.32 0.22 0.0005 1.13 12.22
Average (valid
values only)

2.42 1.63 0.0060 13.67 0.27 0.18 0.0004 0.93 12.18

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 12:41 PM thru 3/13/2019 1:01 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:02 AM, CeDAR 1-Minute Data

3/13 12:41 16599.7 4535.2 21135 2276.2 303
3/13 12:42 16587.6 4542.5 21130 2275.7 303
3/13 12:43 16585.8 4544.3 21130 2275.7 303
3/13 12:44 16589.2 4545.6 21135 2276.3 303
3/13 12:45 16596.9 4535.9 21133 2276.0 303
3/13 12:46 16585.8 4535.9 21122 2274.8 303
3/13 12:47 16597.3 4540.1 21137 2276.5 303
3/13 12:48 16615.4 4535.5 21151 2278.0 303
3/13 12:49 16607.5 4531.0 21139 2276.6 303
3/13 12:50 16596.9 4537.9 21135 2276.2 303
3/13 12:51 16615.9 4543.8 21160 2278.9 304
3/13 12:52 16620.3 4534.1 21154 2278.3 304
3/13 12:53 16632.9 4533.0 21166 2279.6 304
3/13 12:54 16569.1 4540.3 21109 2273.5 303
3/13 12:55 16571.0 4542.3 21113 2273.9 303
3/13 12:56 16606.4 4536.3 21143 2277.1 303
3/13 12:57 16602.4 4540.8 21143 2277.1 304
3/13 12:58 16611.5 4526.0 21138 2276.6 304
3/13 12:59 16575.2 4537.2 21112 2273.8 303
3/13 13:00 16586.7 4533.5 21120 2274.7 304
3/13 13:01 16591.1 4533.7 21125 2275.2 303

Average (all) 16597.4 4537.4 21135 2276.2 303
Total (all) -- -- -- -- --

Minimum (all) 16569.1 4526.0 21109 2273.5 303
Maximum (all) 16632.9 4545.6 21166 2279.6 304
Average (valid
values only)

16597.4 4537.4 21135 2276.2 303

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:18 PM thru 3/13/2019 1:38 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:03 AM, CeDAR 1-Minute Data

3/13 13:18 2.53 1.70 0.0063 14.36 0.30 0.20 0.0005 1.14 12.13
3/13 13:19 2.56 1.73 0.0064 14.34 0.25 0.17 0.0004 0.92 12.15
3/13 13:20 2.43 1.64 0.0060 13.63 0.39 0.26 0.0006 1.36 12.16
3/13 13:21 2.38 1.61 0.0059 13.42 0.37 0.25 0.0006 1.36 12.17
3/13 13:22 2.35 1.59 0.0059 13.19 0.30 0.20 0.0005 1.13 12.18
3/13 13:23 2.35 1.59 0.0059 13.19 0.32 0.22 0.0005 1.13 12.18
3/13 13:24 2.36 1.59 0.0059 13.41 0.25 0.17 0.0004 0.91 12.16
3/13 13:25 2.37 1.60 0.0059 13.44 0.30 0.20 0.0005 1.13 12.17
3/13 13:26 2.45 1.65 0.0061 13.90 0.28 0.19 0.0004 0.92 12.15
3/13 13:27 2.54 1.71 0.0063 14.36 0.29 0.20 0.0004 0.92 12.14
3/13 13:28 2.48 1.67 0.0062 14.13 0.23 0.16 0.0003 0.69 12.16
3/13 13:29 2.40 1.62 0.0060 13.65 0.22 0.15 0.0003 0.69 12.16
3/13 13:30 2.40 1.62 0.0060 13.67 0.21 0.14 0.0003 0.69 12.16
3/13 13:31 2.44 1.65 0.0061 13.89 0.24 0.16 0.0004 0.92 12.16
3/13 13:32 2.40 1.62 0.0060 13.67 0.24 0.16 0.0004 0.92 12.16
3/13 13:33 2.35 1.59 0.0059 13.21 0.27 0.18 0.0004 0.92 12.17
3/13 13:34 2.39 1.62 0.0060 13.41 0.30 0.20 0.0005 1.13 12.17
3/13 13:35 2.45 1.65 0.0061 13.88 0.23 0.15 0.0003 0.69 12.14
3/13 13:36 2.46 1.66 0.0061 13.91 0.26 0.18 0.0004 0.92 12.14
3/13 13:37 2.48 1.67 0.0062 13.91 0.30 0.20 0.0005 1.14 12.14
3/13 13:38 2.49 1.68 0.0062 14.13 0.29 0.20 0.0004 0.92 12.15

Average (all) 2.43 1.64 0.0061 13.75 0.28 0.19 0.0004 0.98 12.16
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.35 1.59 0.0059 13.19 0.21 0.14 0.0003 0.69 12.13
Maximum (all) 2.56 1.73 0.0064 14.36 0.39 0.26 0.0006 1.36 12.18
Average (valid
values only)

2.43 1.64 0.0061 13.75 0.28 0.19 0.0004 0.98 12.16

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:18 PM thru 3/13/2019 1:38 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:03 AM, CeDAR 1-Minute Data

3/13 13:18 16622.3 4533.9 21156 2278.5 304
3/13 13:19 16600.4 4535.0 21135 2276.3 304
3/13 13:20 16560.7 4538.5 21099 2272.4 303
3/13 13:21 16582.5 4531.5 21114 2273.9 303
3/13 13:22 16580.3 4532.1 21112 2273.8 303
3/13 13:23 16586.3 4533.2 21120 2274.5 303
3/13 13:24 16577.9 4539.2 21117 2274.3 303
3/13 13:25 16609.2 4540.3 21150 2277.8 303
3/13 13:26 16614.8 4534.3 21149 2277.7 304
3/13 13:27 16626.5 4542.7 21169 2279.9 304
3/13 13:28 16611.7 4546.5 21158 2278.8 305
3/13 13:29 16596.2 4535.7 21132 2275.9 305
3/13 13:30 16625.1 4539.0 21164 2279.4 305
3/13 13:31 16598.6 4545.2 21144 2277.2 305
3/13 13:32 16613.9 4536.6 21151 2277.9 305
3/13 13:33 16600.4 4543.2 21144 2277.2 305
3/13 13:34 16565.5 4538.1 21104 2272.9 303
3/13 13:35 16585.6 4543.4 21129 2275.6 303
3/13 13:36 16621.6 4547.4 21169 2279.9 305
3/13 13:37 16640.4 4543.2 21184 2281.5 305
3/13 13:38 16627.3 4542.3 21170 2280.0 305

Average (all) 16602.3 4539.1 21141 2276.9 304
Total (all) -- -- -- -- --

Minimum (all) 16560.7 4531.5 21099 2272.4 303
Maximum (all) 16640.4 4547.4 21184 2281.5 305
Average (valid
values only)

16602.3 4539.1 21141 2276.9 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:59 PM thru 3/13/2019 2:19 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:04 AM, CeDAR 1-Minute Data

3/13 13:59 2.28 1.54 0.0057 12.96 0.28 0.19 0.0004 0.91 12.18
3/13 14:00 2.27 1.54 0.0057 12.73 0.22 0.15 0.0003 0.69 12.18
3/13 14:01 2.34 1.58 0.0058 13.22 0.27 0.18 0.0004 0.92 12.16
3/13 14:02 2.46 1.66 0.0061 13.90 0.29 0.20 0.0004 0.92 12.15
3/13 14:03 2.55 1.72 0.0063 14.38 0.27 0.18 0.0004 0.92 12.13
3/13 14:04 2.57 1.73 0.0064 14.57 0.34 0.23 0.0005 1.13 12.14
3/13 14:05 2.37 1.60 0.0059 13.42 0.32 0.22 0.0005 1.13 12.18
3/13 14:06 2.26 1.53 0.0056 12.73 0.32 0.22 0.0005 1.13 12.18
3/13 14:07 2.31 1.56 0.0057 13.00 0.24 0.16 0.0004 0.92 12.16
3/13 14:08 2.46 1.66 0.0061 13.90 0.30 0.20 0.0005 1.13 12.15
3/13 14:09 2.44 1.65 0.0061 13.87 0.36 0.24 0.0005 1.13 12.16
3/13 14:10 2.33 1.57 0.0058 13.21 0.29 0.20 0.0004 0.91 12.16
3/13 14:11 2.39 1.61 0.0059 13.44 0.37 0.25 0.0006 1.36 12.16
3/13 14:12 2.45 1.65 0.0061 13.91 0.29 0.20 0.0004 0.92 12.16
3/13 14:13 2.39 1.62 0.0060 13.45 0.29 0.20 0.0004 0.92 12.17
3/13 14:14 2.39 1.61 0.0059 13.45 0.24 0.16 0.0004 0.92 12.16
3/13 14:15 2.38 1.61 0.0059 13.44 0.25 0.17 0.0004 0.92 12.17
3/13 14:16 2.46 1.66 0.0061 13.90 0.27 0.18 0.0004 0.92 12.16
3/13 14:17 2.44 1.65 0.0061 13.91 0.29 0.20 0.0004 0.92 12.16
3/13 14:18 2.42 1.64 0.0060 13.68 0.27 0.18 0.0004 0.92 12.17
3/13 14:19 2.43 1.64 0.0061 13.67 0.28 0.19 0.0004 0.92 12.17

Average (all) 2.40 1.62 0.0060 13.56 0.29 0.20 0.0004 0.98 12.16
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.26 1.53 0.0056 12.73 0.22 0.15 0.0003 0.69 12.13
Maximum (all) 2.57 1.73 0.0064 14.57 0.37 0.25 0.0006 1.36 12.18
Average (valid
values only)

2.40 1.62 0.0060 13.56 0.29 0.20 0.0004 0.98 12.16

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:59 PM thru 3/13/2019 2:19 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:04 AM, CeDAR 1-Minute Data

3/13 13:59 16565.1 4540.5 21106 2273.1 304
3/13 14:00 16564.2 4550.7 21115 2274.1 304
3/13 14:01 16623.4 4542.5 21166 2279.5 305
3/13 14:02 16599.3 4550.0 21149 2277.7 305
3/13 14:03 16635.1 4550.5 21186 2281.7 305
3/13 14:04 16598.4 4545.8 21144 2277.2 304
3/13 14:05 16564.9 4547.6 21113 2273.8 304
3/13 14:06 16556.9 4549.1 21106 2273.1 304
3/13 14:07 16625.4 4546.7 21172 2280.3 305
3/13 14:08 16613.2 4544.1 21157 2278.6 305
3/13 14:09 16563.5 4549.1 21113 2273.8 304
3/13 14:10 16594.5 4549.8 21144 2277.2 305
3/13 14:11 16606.2 4544.3 21151 2277.9 305
3/13 14:12 16618.7 4549.4 21168 2279.8 305
3/13 14:13 16618.5 4555.1 21174 2280.4 305
3/13 14:14 16612.6 4544.1 21157 2278.6 305
3/13 14:15 16605.9 4550.5 21156 2278.6 305
3/13 14:16 16613.2 4554.7 21168 2279.7 305
3/13 14:17 16613.4 4559.3 21173 2280.3 305
3/13 14:18 16620.7 4546.9 21168 2279.7 305
3/13 14:19 16605.9 4550.7 21157 2278.6 305

Average (all) 16600.9 4548.6 21150 2277.8 305
Total (all) -- -- -- -- --

Minimum (all) 16556.9 4540.5 21106 2273.1 304
Maximum (all) 16635.1 4559.3 21186 2281.7 305
Average (valid
values only)

16600.9 4548.6 21150 2277.8 305

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 2:38 PM thru 3/13/2019 2:58 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:05 AM, CeDAR 1-Minute Data

3/13 14:38 2.29 1.55 0.0057 12.99 0.25 0.17 0.0004 0.91 12.18
3/13 14:39 2.33 1.58 0.0058 13.20 0.25 0.17 0.0004 0.91 12.18
3/13 14:40 2.33 1.58 0.0058 13.22 0.28 0.19 0.0004 0.92 12.18
3/13 14:41 2.37 1.60 0.0059 13.44 0.27 0.18 0.0004 0.92 12.18
3/13 14:42 2.38 1.61 0.0059 13.44 0.26 0.18 0.0004 0.92 12.18
3/13 14:43 2.38 1.61 0.0059 13.43 0.29 0.20 0.0004 0.91 12.18
3/13 14:44 2.34 1.59 0.0059 13.20 0.24 0.16 0.0004 0.91 12.21
3/13 14:45 2.41 1.63 0.0060 13.69 0.28 0.19 0.0004 0.92 12.17
3/13 14:46 2.55 1.72 0.0063 14.39 0.34 0.23 0.0005 1.14 12.15
3/13 14:47 2.55 1.72 0.0063 14.38 0.33 0.22 0.0005 1.15 12.15
3/13 14:48 2.52 1.70 0.0063 14.14 0.34 0.23 0.0005 1.14 12.15
3/13 14:49 2.43 1.64 0.0060 13.67 0.34 0.23 0.0005 1.14 12.16
3/13 14:50 2.37 1.60 0.0059 13.45 0.28 0.19 0.0004 0.92 12.16
3/13 14:51 2.34 1.58 0.0058 13.22 0.25 0.17 0.0004 0.92 12.17
3/13 14:52 2.34 1.58 0.0058 13.22 0.25 0.17 0.0004 0.92 12.17
3/13 14:53 2.37 1.60 0.0059 13.45 0.30 0.20 0.0005 1.15 12.17
3/13 14:54 2.38 1.61 0.0059 13.45 0.32 0.22 0.0005 1.15 12.17
3/13 14:55 2.39 1.62 0.0060 13.46 0.26 0.18 0.0004 0.92 12.17
3/13 14:56 2.39 1.62 0.0060 13.46 0.26 0.18 0.0004 0.92 12.17
3/13 14:57 2.41 1.63 0.0060 13.70 0.24 0.16 0.0004 0.92 12.16
3/13 14:58 2.44 1.65 0.0061 13.90 0.23 0.16 0.0003 0.69 12.17

Average (all) 2.40 1.62 0.0060 13.55 0.28 0.19 0.0004 0.97 12.17
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.29 1.55 0.0057 12.99 0.23 0.16 0.0003 0.69 12.15
Maximum (all) 2.55 1.72 0.0063 14.39 0.34 0.23 0.0005 1.15 12.21
Average (valid
values only)

2.40 1.62 0.0060 13.55 0.28 0.19 0.0004 0.97 12.17

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 2:38 PM thru 3/13/2019 2:58 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:05 AM, CeDAR 1-Minute Data

3/13 14:38 16592.5 4554.9 21147 2277.6 304
3/13 14:39 16578.3 4550.5 21129 2275.6 304
3/13 14:40 16614.1 4546.1 21160 2278.9 305
3/13 14:41 16608.8 4551.6 21160 2279.0 305
3/13 14:42 16613.4 4540.1 21154 2278.3 305
3/13 14:43 16579.7 4554.2 21134 2276.1 304
3/13 14:44 16581.4 4552.9 21134 2276.1 304
3/13 14:45 16642.6 4554.4 21197 2282.9 304
3/13 14:46 16657.8 4548.3 21206 2283.9 305
3/13 14:47 16639.9 4552.5 21192 2282.4 305
3/13 14:48 16617.9 4552.5 21170 2280.0 305
3/13 14:49 16595.1 4558.2 21153 2278.2 305
3/13 14:50 16624.0 4547.2 21171 2280.1 305
3/13 14:51 16620.3 4542.1 21162 2279.2 305
3/13 14:52 16613.2 4551.6 21165 2279.4 305
3/13 14:53 16624.5 4553.8 21178 2280.9 305
3/13 14:54 16620.9 4550.0 21171 2280.1 305
3/13 14:55 16631.1 4554.4 21186 2281.7 305
3/13 14:56 16629.3 4553.6 21183 2281.4 305
3/13 14:57 16630.0 4565.0 21195 2282.8 305
3/13 14:58 16609.0 4554.0 21163 2279.3 305

Average (all) 16615.4 4551.8 21167 2279.7 305
Total (all) -- -- -- -- --

Minimum (all) 16578.3 4540.1 21129 2275.6 304
Maximum (all) 16657.8 4565.0 21206 2283.9 305
Average (valid
values only)

16615.4 4551.8 21167 2279.7 305

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21

Page 2 of 2

W021AS-555757-RT-95R3 192 of 344



CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:16 PM thru 3/13/2019 3:36 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:06 AM, CeDAR 1-Minute Data

3/13 15:16 2.25 1.52 0.0056 12.74 0.31 0.21 0.0005 1.14 12.19
3/13 15:17 2.26 1.53 0.0056 12.74 0.25 0.17 0.0004 0.91 12.19
3/13 15:18 2.28 1.55 0.0057 12.98 0.24 0.16 0.0004 0.91 12.20
3/13 15:19 2.30 1.56 0.0057 12.98 0.28 0.19 0.0004 0.91 12.19
3/13 15:20 2.36 1.59 0.0059 13.47 0.27 0.18 0.0004 0.92 12.17
3/13 15:21 2.55 1.72 0.0063 14.35 0.28 0.19 0.0004 0.92 12.16
3/13 15:22 2.46 1.66 0.0061 13.90 0.30 0.20 0.0005 1.14 12.18
3/13 15:23 2.35 1.59 0.0059 13.44 0.25 0.17 0.0004 0.91 12.19
3/13 15:24 2.35 1.59 0.0059 13.44 0.29 0.20 0.0004 0.92 12.19
3/13 15:25 2.37 1.61 0.0059 13.45 0.28 0.19 0.0004 0.92 12.20
3/13 15:26 2.35 1.59 0.0059 13.21 0.23 0.16 0.0003 0.69 12.18
3/13 15:27 2.34 1.58 0.0058 13.23 0.26 0.18 0.0004 0.92 12.18
3/13 15:28 2.39 1.62 0.0060 13.67 0.28 0.19 0.0004 0.91 12.19
3/13 15:29 2.33 1.58 0.0058 13.19 0.29 0.20 0.0004 0.91 12.20
3/13 15:30 2.29 1.55 0.0057 12.98 0.30 0.20 0.0005 1.14 12.20
3/13 15:31 2.41 1.63 0.0060 13.70 0.33 0.22 0.0005 1.15 12.18
3/13 15:32 2.53 1.71 0.0063 14.39 0.34 0.23 0.0005 1.15 12.16
3/13 15:33 2.50 1.69 0.0062 14.12 0.27 0.18 0.0004 0.91 12.18
3/13 15:34 2.37 1.60 0.0059 13.46 0.29 0.20 0.0004 0.92 12.18
3/13 15:35 2.38 1.61 0.0059 13.44 0.28 0.19 0.0004 0.91 12.19
3/13 15:36 2.39 1.62 0.0060 13.44 0.29 0.20 0.0004 0.92 12.18

Average (all) 2.37 1.60 0.0059 13.44 0.28 0.19 0.0004 0.96 12.18
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.25 1.52 0.0056 12.74 0.23 0.16 0.0003 0.69 12.16
Maximum (all) 2.55 1.72 0.0063 14.39 0.34 0.23 0.0005 1.15 12.20
Average (valid
values only)

2.37 1.60 0.0059 13.44 0.28 0.19 0.0004 0.96 12.18

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:16 PM thru 3/13/2019 3:36 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:06 AM, CeDAR 1-Minute Data

3/13 15:16 16557.1 4553.6 21111 2273.6 304
3/13 15:17 16563.8 4558.2 21122 2274.8 304
3/13 15:18 16588.7 4560.4 21149 2277.8 303
3/13 15:19 16591.4 4548.7 21140 2276.8 303
3/13 15:20 16650.8 4546.5 21197 2283.0 304
3/13 15:21 16610.3 4544.5 21155 2278.3 304
3/13 15:22 16605.9 4554.4 21160 2279.0 305
3/13 15:23 16591.6 4565.5 21157 2278.6 304
3/13 15:24 16598.6 4554.7 21153 2278.2 303
3/13 15:25 16603.7 4556.6 21160 2278.9 304
3/13 15:26 16584.1 4557.5 21142 2276.9 304
3/13 15:27 16617.2 4558.6 21176 2280.7 303
3/13 15:28 16591.1 4560.2 21151 2278.0 304
3/13 15:29 16558.5 4556.2 21115 2274.1 304
3/13 15:30 16600.2 4552.0 21152 2278.1 303
3/13 15:31 16630.2 4558.2 21188 2282.0 304
3/13 15:32 16650.5 4560.8 21211 2284.5 305
3/13 15:33 16586.3 4547.8 21134 2276.1 303
3/13 15:34 16616.1 4557.8 21174 2280.5 304
3/13 15:35 16584.5 4558.6 21143 2277.2 303
3/13 15:36 16610.6 4551.8 21162 2279.2 303

Average (all) 16599.6 4555.4 21155 2278.4 304
Total (all) -- -- -- -- --

Minimum (all) 16557.1 4544.5 21111 2273.6 303
Maximum (all) 16650.8 4565.5 21211 2284.5 305
Average (valid
values only)

16599.6 4555.4 21155 2278.4 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:54 PM thru 3/13/2019 4:14 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:07 AM, CeDAR 1-Minute Data

3/13 15:54 2.40 1.63 0.0060 13.67 0.36 0.24 0.0005 1.14 12.20
3/13 15:55 2.39 1.62 0.0060 13.67 0.31 0.21 0.0005 1.14 12.19
3/13 15:56 2.45 1.66 0.0061 13.91 0.30 0.20 0.0005 1.14 12.19
3/13 15:57 2.46 1.67 0.0061 13.90 0.25 0.17 0.0004 0.92 12.19
3/13 15:58 2.44 1.65 0.0061 13.93 0.26 0.18 0.0004 0.92 12.19
3/13 15:59 2.52 1.70 0.0063 14.39 0.27 0.18 0.0004 0.92 12.16
3/13 16:00 2.61 1.76 0.0065 14.81 0.24 0.16 0.0004 0.91 12.16
3/13 16:01 2.48 1.68 0.0062 14.18 0.25 0.17 0.0004 0.92 12.20
3/13 16:02 2.45 1.66 0.0061 13.92 0.30 0.20 0.0005 1.15 12.17
3/13 16:03 2.41 1.63 0.0060 13.70 0.25 0.17 0.0004 0.92 12.18
3/13 16:04 2.34 1.59 0.0058 13.21 0.26 0.18 0.0004 0.91 12.20
3/13 16:05 2.31 1.56 0.0058 13.23 0.22 0.15 0.0003 0.69 12.19
3/13 16:06 2.35 1.59 0.0059 13.47 0.18 0.12 0.0003 0.69 12.19
3/13 16:07 2.42 1.64 0.0060 13.70 0.18 0.12 0.0003 0.69 12.17
3/13 16:08 2.45 1.66 0.0061 13.89 0.26 0.18 0.0004 0.91 12.18
3/13 16:09 2.33 1.58 0.0058 13.21 0.21 0.14 0.0003 0.69 12.20
3/13 16:10 2.33 1.58 0.0058 13.23 0.24 0.16 0.0004 0.92 12.19
3/13 16:11 2.42 1.64 0.0060 13.69 0.30 0.20 0.0005 1.15 12.18
3/13 16:12 2.48 1.68 0.0062 14.16 0.25 0.17 0.0004 0.92 12.18
3/13 16:13 2.45 1.66 0.0061 13.91 0.24 0.16 0.0004 0.92 12.18
3/13 16:14 2.34 1.59 0.0058 13.22 0.22 0.15 0.0003 0.69 12.20

Average (all) 2.42 1.64 0.0060 13.76 0.25 0.17 0.0004 0.92 12.19
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.31 1.56 0.0058 13.21 0.18 0.12 0.0003 0.69 12.16
Maximum (all) 2.61 1.76 0.0065 14.81 0.36 0.24 0.0005 1.15 12.20
Average (valid
values only)

2.42 1.64 0.0060 13.76 0.25 0.17 0.0004 0.92 12.19

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:54 PM thru 3/13/2019 4:14 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:07 AM, CeDAR 1-Minute Data

3/13 15:54 16600.6 4556.0 21157 2278.6 303
3/13 15:55 16609.0 4557.1 21166 2279.6 304
3/13 15:56 16612.1 4560.0 21172 2280.2 305
3/13 15:57 16602.2 4556.0 21158 2278.8 304
3/13 15:58 16636.8 4560.2 21197 2282.9 304
3/13 15:59 16655.4 4557.8 21213 2284.7 305
3/13 16:00 16594.2 4560.0 21154 2278.3 304
3/13 16:01 16679.9 4558.0 21238 2287.3 305
3/13 16:02 16641.5 4556.4 21198 2283.0 305
3/13 16:03 16630.9 4559.3 21190 2282.1 304
3/13 16:04 16581.6 4564.2 21146 2277.4 304
3/13 16:05 16619.2 4561.7 21181 2281.2 304
3/13 16:06 16639.9 4557.5 21197 2282.9 305
3/13 16:07 16642.6 4561.1 21204 2283.6 305
3/13 16:08 16573.3 4562.6 21136 2276.3 304
3/13 16:09 16579.0 4560.0 21139 2276.7 304
3/13 16:10 16624.0 4559.7 21184 2281.5 305
3/13 16:11 16640.6 4555.8 21196 2282.9 305
3/13 16:12 16638.2 4560.8 21199 2283.1 305
3/13 16:13 16605.7 4567.5 21173 2280.3 304
3/13 16:14 16602.0 4561.9 21164 2279.3 304

Average (all) 16619.5 4559.7 21179 2281.0 304
Total (all) -- -- -- -- --

Minimum (all) 16573.3 4555.8 21136 2276.3 303
Maximum (all) 16679.9 4567.5 21238 2287.3 305
Average (valid
values only)

16619.5 4559.7 21179 2281.0 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 4:30 PM thru 3/13/2019 4:50 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:08 AM, CeDAR 1-Minute Data

3/13 16:30 2.30 1.56 0.0057 13.00 0.22 0.15 0.0003 0.69 12.20
3/13 16:31 2.35 1.59 0.0059 13.46 0.26 0.18 0.0004 0.92 12.19
3/13 16:32 2.36 1.60 0.0059 13.46 0.24 0.16 0.0004 0.92 12.19
3/13 16:33 2.35 1.59 0.0059 13.47 0.25 0.17 0.0004 0.92 12.19
3/13 16:34 2.36 1.60 0.0059 13.47 0.22 0.15 0.0003 0.69 12.19
3/13 16:35 2.39 1.62 0.0060 13.71 0.27 0.18 0.0004 0.92 12.19
3/13 16:36 2.45 1.66 0.0061 13.93 0.24 0.16 0.0004 0.92 12.19
3/13 16:37 2.45 1.66 0.0061 13.95 0.26 0.18 0.0004 0.92 12.19
3/13 16:38 2.54 1.72 0.0063 14.41 0.29 0.20 0.0004 0.92 12.18
3/13 16:39 2.52 1.71 0.0063 14.39 0.24 0.16 0.0004 0.92 12.19
3/13 16:40 2.51 1.70 0.0063 14.17 0.28 0.19 0.0004 0.92 12.18
3/13 16:41 2.44 1.65 0.0061 13.92 0.27 0.18 0.0004 0.92 12.19
3/13 16:42 2.37 1.61 0.0059 13.47 0.25 0.17 0.0004 0.92 12.19
3/13 16:43 2.36 1.60 0.0059 13.45 0.30 0.20 0.0005 1.14 12.20
3/13 16:44 2.36 1.60 0.0059 13.44 0.35 0.24 0.0005 1.14 12.21
3/13 16:45 2.33 1.58 0.0058 13.21 0.22 0.15 0.0003 0.69 12.20
3/13 16:46 2.32 1.58 0.0058 13.22 0.28 0.19 0.0004 0.92 12.21
3/13 16:47 2.35 1.59 0.0059 13.48 0.29 0.20 0.0004 0.92 12.19
3/13 16:48 2.45 1.66 0.0061 13.93 0.29 0.20 0.0004 0.92 12.19
3/13 16:49 2.51 1.70 0.0063 14.16 0.26 0.18 0.0004 0.92 12.18
3/13 16:50 2.48 1.68 0.0062 14.16 0.27 0.18 0.0004 0.92 12.18

Average (all) 2.41 1.63 0.0060 13.71 0.26 0.18 0.0004 0.91 12.19
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.30 1.56 0.0057 13.00 0.22 0.15 0.0003 0.69 12.18
Maximum (all) 2.54 1.72 0.0063 14.41 0.35 0.24 0.0005 1.14 12.21
Average (valid
values only)

2.41 1.63 0.0060 13.71 0.26 0.18 0.0004 0.91 12.19

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 4:30 PM thru 3/13/2019 4:50 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:08 AM, CeDAR 1-Minute Data

3/13 16:30 16613.4 4554.0 21167 2279.8 304
3/13 16:31 16615.6 4563.3 21179 2281.0 305
3/13 16:32 16615.6 4556.0 21172 2280.2 304
3/13 16:33 16629.1 4565.5 21195 2282.7 305
3/13 16:34 16630.7 4557.8 21189 2282.0 305
3/13 16:35 16647.9 4564.6 21213 2284.6 305
3/13 16:36 16637.1 4561.3 21198 2283.1 305
3/13 16:37 16663.3 4562.4 21226 2286.0 305
3/13 16:38 16667.3 4562.2 21230 2286.4 305
3/13 16:39 16659.8 4553.1 21213 2284.7 305
3/13 16:40 16646.3 4566.8 21213 2284.6 305
3/13 16:41 16622.0 4559.5 21182 2281.3 304
3/13 16:42 16629.6 4558.2 21188 2281.9 304
3/13 16:43 16605.3 4558.2 21164 2279.3 304
3/13 16:44 16592.9 4565.7 21159 2278.8 303
3/13 16:45 16586.3 4570.1 21156 2278.5 304
3/13 16:46 16602.6 4554.9 21158 2278.7 304
3/13 16:47 16636.2 4572.1 21208 2284.1 305
3/13 16:48 16634.4 4573.4 21208 2284.1 305
3/13 16:49 16636.6 4567.5 21204 2283.7 305
3/13 16:50 16636.0 4568.6 21205 2283.7 305

Average (all) 16629.0 4562.6 21192 2282.3 305
Total (all) -- -- -- -- --

Minimum (all) 16586.3 4553.1 21156 2278.5 303
Maximum (all) 16667.3 4573.4 21230 2286.4 305
Average (valid
values only)

16629.0 4562.6 21192 2282.3 305

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 5:14 PM thru 3/13/2019 5:34 PM

Timestamp

(Turbine 1)
75-NOx ppm

1-Min

(Turbine 1)
NOx ppm
@15% O2

1-Min

(Turbine 1)
75-NOx

lb/mmBtu 1-Min

(Turbine 1)
NOx lb/hr
1-Min Avg

(Turbine 1) CO
ppm 1-Min

(Turbine 1) CO
ppm @ 15%

O2 1 Min
(Turbine 1) CO
lb/mmBtu 1-Min

(Turbine 1) CO
lb/hr 1-Min Avg

(Turbine 1)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:09 AM, CeDAR 1-Minute Data

3/13 17:14 2.35 1.60 0.0059 13.44 0.33 0.22 0.0005 1.14 12.21
3/13 17:15 2.34 1.59 0.0058 13.25 0.26 0.18 0.0004 0.92 12.20
3/13 17:16 2.46 1.66 0.0061 13.95 0.28 0.19 0.0004 0.92 12.17
3/13 17:17 2.48 1.68 0.0062 14.18 0.27 0.18 0.0004 0.92 12.18
3/13 17:18 2.52 1.70 0.0063 14.39 0.27 0.18 0.0004 0.92 12.17
3/13 17:19 2.48 1.68 0.0062 14.18 0.26 0.18 0.0004 0.92 12.18
3/13 17:20 2.50 1.69 0.0062 14.17 0.31 0.21 0.0005 1.15 12.18
3/13 17:21 2.47 1.67 0.0062 13.94 0.30 0.20 0.0005 1.15 12.18
3/13 17:22 2.47 1.67 0.0062 13.94 0.27 0.18 0.0004 0.92 12.18
3/13 17:23 2.43 1.64 0.0061 13.69 0.28 0.19 0.0004 0.92 12.18
3/13 17:24 2.44 1.65 0.0061 13.93 0.30 0.20 0.0005 1.15 12.19
3/13 17:25 2.45 1.66 0.0061 13.93 0.25 0.17 0.0004 0.92 12.19
3/13 17:26 2.42 1.64 0.0060 13.70 0.27 0.18 0.0004 0.92 12.19
3/13 17:27 2.39 1.62 0.0060 13.69 0.19 0.13 0.0003 0.69 12.19
3/13 17:28 2.35 1.60 0.0059 13.44 0.25 0.17 0.0004 0.91 12.21
3/13 17:29 2.32 1.58 0.0058 13.21 0.21 0.14 0.0003 0.69 12.22
3/13 17:30 2.32 1.58 0.0058 13.24 0.24 0.16 0.0004 0.92 12.22
3/13 17:31 2.46 1.67 0.0061 13.96 0.20 0.14 0.0003 0.69 12.19
3/13 17:32 2.53 1.71 0.0063 14.40 0.30 0.20 0.0005 1.15 12.19
3/13 17:33 2.52 1.71 0.0063 14.39 0.34 0.23 0.0005 1.15 12.20
3/13 17:34 2.41 1.64 0.0060 13.67 0.32 0.22 0.0005 1.14 12.21

Average (all) 2.43 1.65 0.0061 13.84 0.27 0.18 0.0004 0.96 12.19
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.32 1.58 0.0058 13.21 0.19 0.13 0.0003 0.69 12.17
Maximum (all) 2.53 1.71 0.0063 14.40 0.34 0.23 0.0005 1.15 12.22
Average (valid
values only)

2.43 1.65 0.0061 13.84 0.27 0.18 0.0004 0.96 12.19

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 5:14 PM thru 3/13/2019 5:34 PM

Timestamp

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:09 AM, CeDAR 1-Minute Data

3/13 17:14 16590.7 4569.0 21160 2278.9 303
3/13 17:15 16650.8 4564.8 21216 2284.9 304
3/13 17:16 16673.5 4569.9 21243 2287.9 304
3/13 17:17 16668.0 4570.3 21238 2287.3 304
3/13 17:18 16646.3 4569.7 21216 2285.0 304
3/13 17:19 16655.4 4575.2 21231 2286.5 304
3/13 17:20 16648.5 4573.7 21222 2285.6 305
3/13 17:21 16643.2 4578.7 21222 2285.6 304
3/13 17:22 16642.1 4579.8 21222 2285.6 304
3/13 17:23 16627.1 4565.5 21193 2282.4 304
3/13 17:24 16633.1 4561.9 21195 2282.7 304
3/13 17:25 16618.5 4578.1 21197 2282.9 304
3/13 17:26 16626.2 4579.6 21206 2283.8 305
3/13 17:27 16611.2 4585.6 21197 2282.9 303
3/13 17:28 16583.2 4570.3 21154 2278.2 303
3/13 17:29 16585.0 4565.7 21151 2277.9 303
3/13 17:30 16626.7 4562.6 21189 2282.1 304
3/13 17:31 16673.3 4577.4 21251 2288.7 304
3/13 17:32 16660.2 4575.6 21236 2287.1 304
3/13 17:33 16640.2 4570.8 21211 2284.4 304
3/13 17:34 16575.5 4577.6 21153 2278.2 303

Average (all) 16632.3 4572.5 21205 2283.7 304
Total (all) -- -- -- -- --

Minimum (all) 16575.5 4561.9 21151 2277.9 303
Maximum (all) 16673.5 4585.6 21251 2288.7 305
Average (valid
values only)

16632.3 4572.5 21205 2283.7 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 9:30 AM thru 3/13/2019 10:11 AM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:12 AM, CeDAR 1-Minute Data

3/13 9:30 1.86 1.3 3.86 16558.5 4537.7 21096 2272.1 301
3/13 9:31 1.85 1.3 3.87 16577.9 4538.8 21117 2274.2 302
3/13 9:32 1.79 1.2 3.87 16604.8 4536.8 21142 2276.9 302
3/13 9:33 1.82 1.2 3.87 16577.7 4531.7 21109 2273.5 302
3/13 9:34 1.82 1.2 3.87 16600.9 4532.1 21133 2276.0 302
3/13 9:35 1.82 1.2 3.87 16584.3 4540.1 21124 2275.1 302
3/13 9:36 1.85 1.3 3.87 16602.4 4539.6 21142 2277.0 302
3/13 9:37 1.85 1.3 3.87 16582.3 4537.7 21120 2274.6 301
3/13 9:38 1.82 1.2 3.86 16551.8 4535.0 21087 2271.0 301
3/13 9:39 1.80 1.2 3.87 16598.0 4531.3 21129 2275.6 301
3/13 9:40 1.82 1.2 3.87 16611.9 4527.9 21140 2276.8 302
3/13 9:41 1.87 1.3 3.87 16619.6 4530.2 21150 2277.8 303
3/13 9:42 1.86 1.3 3.87 16621.4 4540.3 21162 2279.1 303
3/13 9:43 1.85 1.3 3.87 16630.2 4538.1 21168 2279.9 303
3/13 9:44 1.85 1.3 3.87 16617.9 4541.0 21159 2278.8 303
3/13 9:45 1.86 1.3 3.86 16575.7 4535.5 21111 2273.7 302
3/13 9:46 1.87 1.3 3.86 16569.1 4533.2 21102 2272.7 302
3/13 9:47 1.87 1.3 3.87 16581.2 4537.2 21118 2274.5 302
3/13 9:48 1.88 1.3 3.87 16614.5 4533.9 21148 2277.7 302
3/13 9:49 1.91 1.3 4.11 16638.2 4533.0 21171 2280.1 302
3/13 9:50 1.88 1.3 3.87 16624.3 4535.0 21159 2278.8 303
3/13 9:51 1.89 1.3 3.87 16593.3 4535.9 21129 2275.6 303
3/13 9:52 1.89 1.3 3.87 16585.4 4539.2 21125 2275.1 302
3/13 9:53 1.88 1.3 3.87 16581.2 4544.5 21126 2275.2 302
3/13 9:54 1.89 1.3 4.10 16592.9 4536.1 21129 2275.6 302
3/13 9:55 1.88 1.3 3.87 16629.6 4535.5 21165 2279.5 303
3/13 9:56 1.83 1.2 3.88 16655.2 4526.6 21182 2281.3 303
3/13 9:57 1.84 1.2 3.88 16634.4 4524.6 21159 2278.8 303
3/13 9:58 1.90 1.3 4.10 16633.1 4524.2 21157 2278.7 303
3/13 9:59 1.91 1.3 4.10 16597.3 4535.9 21133 2276.0 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:12 AM, CeDAR 1-Minute Data

3/13 10:00 1.91 1.3 4.09 16558.0 4530.6 21089 2271.2 302
3/13 10:01 1.91 1.3 4.10 16597.5 4522.4 21120 2274.7 303
3/13 10:02 1.89 1.3 3.87 16610.1 4529.9 21140 2276.8 303
3/13 10:03 1.84 1.3 3.87 16605.3 4534.6 21140 2276.8 302
3/13 10:04 1.87 1.3 3.86 16575.9 4531.3 21107 2273.2 302
3/13 10:05 1.89 1.3 3.86 16570.4 4529.7 21100 2272.4 302
3/13 10:06 1.87 1.3 3.86 16553.4 4530.8 21084 2270.8 302
3/13 10:07 1.90 1.3 4.09 16550.3 4533.9 21084 2270.8 302
3/13 10:08 1.88 1.3 3.86 16575.7 4530.8 21107 2273.2 302
3/13 10:09 1.87 1.3 3.87 16588.3 4529.9 21118 2274.5 302
3/13 10:10 1.89 1.3 3.87 16606.8 4522.9 21130 2275.7 303
3/13 10:11 1.90 1.3 4.10 16606.6 4528.8 21135 2276.3 303

Average (all) 1.87 1.3 3.91 16596.3 4533.4 21130 2275.7 302
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 1.79 1.2 3.86 16550.3 4522.4 21084 2270.8 301
Maximum (all) 1.91 1.3 4.11 16655.2 4544.5 21182 2281.3 303
Average (valid
values only)

1.87 1.3 3.91 16596.3 4533.4 21130 2275.7 302

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

42 42 42 42 42 42 42 42
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 10:25 AM thru 3/13/2019 11:01 AM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:14 AM, CeDAR 1-Minute Data

3/13 10:25 1.91 1.3 4.09 16573.5 4514.5 21088 2271.2 302
3/13 10:26 1.88 1.3 3.87 16607.3 4528.2 21136 2276.3 302
3/13 10:27 1.85 1.3 3.87 16601.7 4528.8 21131 2275.8 304
3/13 10:28 1.87 1.3 3.87 16621.2 4524.4 21146 2277.4 304
3/13 10:29 1.89 1.3 3.87 16604.8 4521.1 21126 2275.2 304
3/13 10:30 1.89 1.3 3.88 16637.7 4514.9 21153 2278.2 303
3/13 10:31 1.93 1.3 4.10 16584.3 4520.0 21104 2272.9 304
3/13 10:32 1.92 1.3 4.10 16602.6 4521.1 21124 2275.0 304
3/13 10:33 1.89 1.3 3.87 16609.7 4517.6 21127 2275.4 303
3/13 10:34 1.89 1.3 3.87 16604.8 4518.9 21124 2275.0 303
3/13 10:35 1.92 1.3 4.10 16589.8 4523.8 21114 2273.9 303
3/13 10:36 1.93 1.3 4.10 16607.0 4522.0 21129 2275.6 303
3/13 10:37 1.93 1.3 4.10 16608.6 4518.7 21127 2275.4 303
3/13 10:38 1.91 1.3 4.09 16581.2 4526.0 21107 2273.3 303
3/13 10:39 1.91 1.3 4.10 16607.5 4528.8 21136 2276.4 303
3/13 10:40 1.89 1.3 3.87 16584.1 4531.3 21115 2274.1 303
3/13 10:41 1.91 1.3 4.10 16587.4 4520.2 21108 2273.3 303
3/13 10:42 1.91 1.3 4.10 16594.9 4528.4 21123 2275.0 304
3/13 10:43 1.92 1.3 4.09 16572.1 4526.0 21098 2272.3 303
3/13 10:44 1.93 1.3 4.10 16598.0 4526.0 21124 2275.1 303
3/13 10:45 1.95 1.3 4.09 16560.7 4523.3 21084 2270.8 302
3/13 10:46 1.89 <25> 1.3 <25> 3.86 <25> 16556.5 4524.9 21081 2270.4 302
3/13 10:47 0.10 <25> 0.1 <25> 0.23 <25> 16587.6 4520.4 21108 2273.3 303
3/13 10:48 0.18 0.1 0.46 16590.3 4527.5 21118 2274.4 303
3/13 10:49 0.16 0.1 0.23 16547.9 4525.5 21073 2269.6 302
3/13 10:50 0.21 0.1 0.46 16599.5 4528.4 21128 2275.5 303
3/13 10:51 0.53 0.4 1.14 16631.1 4517.3 21148 2277.7 303
3/13 10:52 2.26 1.5 4.78 16603.5 4518.5 21122 2274.8 304
3/13 10:53 2.75 1.9 5.67 16528.4 4523.8 21052 2267.3 302
3/13 10:54 2.61 1.8 5.45 16573.0 4528.2 21101 2272.6 302
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:14 AM, CeDAR 1-Minute Data

3/13 10:55 2.47 1.7 5.22 16548.5 4526.8 21075 2269.8 302
3/13 10:56 2.35 1.6 4.99 16565.3 4519.6 21085 2270.9 302
3/13 10:57 2.24 1.5 4.77 16568.6 4527.7 21096 2272.0 302
3/13 10:58 2.15 1.5 4.54 16533.5 4528.6 21062 2268.4 303
3/13 10:59 2.09 1.4 4.31 16540.1 4529.5 21070 2269.2 302
3/13 11:00 2.04 1.4 4.31 16533.3 4529.1 21062 2268.4 302
3/13 11:01 2.05 1.4 4.32 16559.1 4522.2 21081 2270.4 302

Average (all) 1.79 1.2 3.76 16583.9 4523.8 21108 2273.3 303
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 0.10 0.1 0.23 16528.4 4514.5 21052 2267.3 302
Maximum (all) 2.75 1.9 5.67 16637.7 4531.3 21153 2278.2 304
Average (valid
values only)

1.83 1.2 3.85 16583.9 4523.8 21108 2273.3 303

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

35 35 35 37 37 37 37 37

<25> = Backflush
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 11:37 AM thru 3/13/2019 12:26 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:16 AM, CeDAR 1-Minute Data

3/13 11:37 2.08 1.4 4.33 16600.2 4522.0 21122 2274.8 304
3/13 11:38 2.07 1.4 4.32 16569.3 4526.2 21096 2272.0 303
3/13 11:39 2.11 1.4 4.32 16577.2 4526.4 21104 2272.9 303
3/13 11:40 2.12 1.4 4.54 16559.1 4522.2 21081 2270.4 303
3/13 11:41 2.09 1.4 4.32 16576.6 4523.5 21100 2272.5 303
3/13 11:42 2.06 1.4 4.33 16626.5 4520.9 21147 2277.6 304
3/13 11:43 2.07 1.4 4.33 16609.5 4524.6 21134 2276.1 304
3/13 11:44 2.12 1.4 4.54 16590.9 4517.3 21108 2273.3 304
3/13 11:45 2.13 1.4 4.54 16554.5 4522.6 21077 2270.0 303
3/13 11:46 2.11 1.4 4.33 16637.5 4523.1 21161 2279.0 304
3/13 11:47 2.08 1.4 4.32 16608.8 4512.0 21121 2274.7 304
3/13 11:48 2.12 1.4 4.32 16603.9 4518.5 21122 2274.8 304
3/13 11:49 2.14 1.4 4.55 16560.2 4528.2 21088 2271.2 303
3/13 11:50 2.16 1.5 4.53 16537.3 4518.0 21055 2267.7 303
3/13 11:51 2.14 1.5 4.53 16541.7 4507.9 21050 2267.0 303
3/13 11:52 2.11 1.4 4.33 16656.7 4517.3 21174 2280.4 304
3/13 11:53 2.11 1.4 4.33 16602.2 4522.0 21124 2275.1 303
3/13 11:54 2.15 1.5 4.53 16550.3 4519.3 21070 2269.2 303
3/13 11:55 2.13 1.4 4.55 16637.9 4512.9 21151 2277.9 304
3/13 11:56 2.18 1.5 4.55 16616.3 4520.2 21137 2276.4 304
3/13 11:57 2.17 1.5 4.55 16599.1 4507.0 21106 2273.1 304
3/13 11:58 2.18 1.5 4.54 16579.0 4513.6 21093 2271.7 303
3/13 11:59 2.17 1.5 4.54 16566.6 4512.5 21079 2270.2 303
3/13 12:00 2.17 1.5 4.54 16595.3 4516.2 21112 2273.7 303
3/13 12:01 2.19 1.5 4.54 16584.1 4514.0 21098 2272.3 303
3/13 12:02 2.20 1.5 4.55 16606.8 4512.5 21119 2274.6 304
3/13 12:03 2.23 1.5 4.55 16626.9 4516.7 21144 2277.1 304
3/13 12:04 2.25 1.5 4.78 16623.4 4524.6 21148 2277.6 304
3/13 12:05 2.22 1.5 4.56 16627.3 4527.3 21155 2278.4 304
3/13 12:06 2.21 1.5 4.55 16585.2 4527.9 21113 2273.9 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:16 AM, CeDAR 1-Minute Data

3/13 12:07 2.21 1.5 4.54 16577.9 4523.3 21101 2272.6 303
3/13 12:08 2.21 1.5 4.54 16571.0 4519.8 21091 2271.5 303
3/13 12:09 2.20 1.5 4.55 16641.9 4521.5 21163 2279.3 304
3/13 12:10 2.19 1.5 4.56 16641.3 4527.7 21169 2279.9 304
3/13 12:11 2.21 1.5 4.56 16631.3 4529.3 21161 2279.0 304
3/13 12:12 2.21 1.5 4.55 16588.5 4529.3 21118 2274.4 303
3/13 12:13 2.21 1.5 4.55 16552.1 4535.2 21087 2271.1 303
3/13 12:14 2.21 1.5 4.55 16555.6 4528.2 21084 2270.7 303
3/13 12:15 2.24 1.5 4.77 16573.7 4525.1 21099 2272.4 303
3/13 12:16 2.22 1.5 4.55 16580.5 4527.5 21108 2273.3 303
3/13 12:17 2.18 1.5 4.55 16585.0 4527.3 21112 2273.8 303
3/13 12:18 2.19 1.5 4.55 16616.8 4526.0 21143 2277.1 304
3/13 12:19 2.20 1.5 4.56 16635.5 4528.2 21164 2279.3 304
3/13 12:20 2.22 1.5 4.55 16582.7 4542.1 21125 2275.2 303
3/13 12:21 2.25 1.5 4.78 16576.3 4537.2 21114 2274.0 303
3/13 12:22 2.22 1.5 4.55 16563.5 4538.1 21102 2272.7 303
3/13 12:23 2.18 1.5 4.55 16558.7 4534.8 21094 2271.8 303
3/13 12:24 2.18 1.5 4.55 16592.2 4533.0 21125 2275.2 303
3/13 12:25 2.20 1.5 4.56 16602.6 4539.6 21142 2277.0 304
3/13 12:26 2.21 1.5 4.56 16615.6 4537.2 21153 2278.2 304

Average (all) 2.17 1.5 4.51 16593.1 4523.8 21117 2274.3 303
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.06 1.4 4.32 16537.3 4507.0 21050 2267.0 303
Maximum (all) 2.25 1.5 4.78 16656.7 4542.1 21174 2280.4 304
Average (valid
values only)

2.17 1.5 4.51 16593.1 4523.8 21117 2274.3 303

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

50 50 50 50 50 50 50 50
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 12:41 PM thru 3/13/2019 1:10 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:17 AM, CeDAR 1-Minute Data

3/13 12:41 2.21 1.5 4.56 16599.7 4535.2 21135 2276.2 303
3/13 12:42 2.17 1.5 4.55 16587.6 4542.5 21130 2275.7 303
3/13 12:43 2.18 1.5 4.55 16585.8 4544.3 21130 2275.7 303
3/13 12:44 2.22 1.5 4.55 16589.2 4545.6 21135 2276.3 303
3/13 12:45 2.21 1.5 4.55 16596.9 4535.9 21133 2276.0 303
3/13 12:46 2.20 1.5 4.55 16585.8 4535.9 21122 2274.8 303
3/13 12:47 2.21 1.5 4.56 16597.3 4540.1 21137 2276.5 303
3/13 12:48 2.23 1.5 4.79 16615.4 4535.5 21151 2278.0 303
3/13 12:49 2.23 1.5 4.56 16607.5 4531.0 21139 2276.6 303
3/13 12:50 2.27 1.5 4.78 16596.9 4537.9 21135 2276.2 303
3/13 12:51 2.29 1.5 4.79 16615.9 4543.8 21160 2278.9 304
3/13 12:52 2.27 1.5 4.79 16620.3 4534.1 21154 2278.3 304
3/13 12:53 2.25 1.5 4.79 16632.9 4533.0 21166 2279.6 304
3/13 12:54 2.20 1.5 4.55 16569.1 4540.3 21109 2273.5 303
3/13 12:55 2.23 1.5 4.55 16571.0 4542.3 21113 2273.9 303
3/13 12:56 2.22 1.5 4.56 16606.4 4536.3 21143 2277.1 303
3/13 12:57 2.22 1.5 4.56 16602.4 4540.8 21143 2277.1 304
3/13 12:58 2.25 1.5 4.78 16611.5 4526.0 21138 2276.6 304
3/13 12:59 2.19 1.5 4.55 16575.2 4537.2 21112 2273.8 303
3/13 13:00 2.19 1.5 4.55 16586.7 4533.5 21120 2274.7 304
3/13 13:01 2.23 1.5 4.55 16591.1 4533.7 21125 2275.2 303
3/13 13:02 2.25 1.5 4.79 16613.0 4534.6 21148 2277.6 305
3/13 13:03 2.28 1.5 4.78 16588.9 4540.8 21130 2275.6 305
3/13 13:04 2.25 1.5 4.78 16587.8 4534.6 21122 2274.9 305
3/13 13:05 2.26 1.5 4.78 16562.0 4535.5 21098 2272.2 303
3/13 13:06 2.23 1.5 4.78 16577.2 4539.0 21116 2274.3 303
3/13 13:07 2.22 1.5 4.56 16599.1 4543.0 21142 2277.0 304
3/13 13:08 2.21 1.5 4.56 16642.6 4537.2 21180 2281.1 305
3/13 13:09 2.25 1.5 4.78 16602.2 4541.2 21143 2277.2 304
3/13 13:10 2.25 1.5 4.78 16573.0 4536.1 21109 2273.4 303

Page 1 of 2

W021AS-555757-RT-95R3 207 of 344



Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:17 AM, CeDAR 1-Minute Data

Average (all) 2.23 1.5 4.65 16596.4 4537.6 21134 2276.1 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.17 1.5 4.55 16562.0 4526.0 21098 2272.2 303
Maximum (all) 2.29 1.5 4.79 16642.6 4545.6 21180 2281.1 305
Average (valid
values only)

2.23 1.5 4.65 16596.4 4537.6 21134 2276.1 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:19 PM thru 3/13/2019 1:48 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:18 AM, CeDAR 1-Minute Data

3/13 13:19 2.21 1.5 4.56 16600.4 4535.0 21135 2276.3 304
3/13 13:20 2.21 1.5 4.55 16560.7 4538.5 21099 2272.4 303
3/13 13:21 2.20 1.5 4.55 16582.5 4531.5 21114 2273.9 303
3/13 13:22 2.20 1.5 4.55 16580.3 4532.1 21112 2273.8 303
3/13 13:23 2.21 1.5 4.55 16586.3 4533.2 21120 2274.5 303
3/13 13:24 2.19 1.5 4.55 16577.9 4539.2 21117 2274.3 303
3/13 13:25 2.21 1.5 4.56 16609.2 4540.3 21150 2277.8 303
3/13 13:26 2.21 1.5 4.56 16614.8 4534.3 21149 2277.7 304
3/13 13:27 2.20 1.5 4.56 16626.5 4542.7 21169 2279.9 304
3/13 13:28 2.23 1.5 4.56 16611.7 4546.5 21158 2278.8 305
3/13 13:29 2.18 1.5 4.55 16596.2 4535.7 21132 2275.9 305
3/13 13:30 2.14 1.4 4.56 16625.1 4539.0 21164 2279.4 305
3/13 13:31 2.15 1.5 4.56 16598.6 4545.2 21144 2277.2 305
3/13 13:32 2.18 1.5 4.56 16613.9 4536.6 21151 2277.9 305
3/13 13:33 2.21 1.5 4.56 16600.4 4543.2 21144 2277.2 305
3/13 13:34 2.20 1.5 4.55 16565.5 4538.1 21104 2272.9 303
3/13 13:35 2.19 1.5 4.55 16585.6 4543.4 21129 2275.6 303
3/13 13:36 2.18 1.5 4.56 16621.6 4547.4 21169 2279.9 305
3/13 13:37 2.18 1.5 4.56 16640.4 4543.2 21184 2281.5 305
3/13 13:38 2.17 1.5 4.56 16627.3 4542.3 21170 2280.0 305
3/13 13:39 2.21 1.5 4.56 16622.0 4541.9 21164 2279.4 305
3/13 13:40 2.20 1.5 4.55 16587.2 4549.1 21136 2276.3 303
3/13 13:41 2.22 1.5 4.55 16551.0 4540.8 21092 2271.5 303
3/13 13:42 2.22 1.5 4.55 16564.4 4541.4 21106 2273.1 303
3/13 13:43 2.22 1.5 4.55 16596.0 4546.9 21143 2277.1 304
3/13 13:44 2.21 1.5 4.57 16652.5 4542.1 21195 2282.7 305
3/13 13:45 2.26 1.5 4.78 16601.1 4551.4 21153 2278.1 304
3/13 13:46 2.30 1.6 4.77 16538.8 4552.9 21092 2271.5 303
3/13 13:47 2.26 1.5 4.78 16562.7 4547.8 21111 2273.6 303
3/13 13:48 2.21 1.5 4.55 16576.1 4548.5 21125 2275.1 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:18 AM, CeDAR 1-Minute Data

Average (all) 2.21 1.5 4.58 16595.9 4541.7 21138 2276.5 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.14 1.4 4.55 16538.8 4531.5 21092 2271.5 303
Maximum (all) 2.30 1.6 4.78 16652.5 4552.9 21195 2282.7 305
Average (valid
values only)

2.21 1.5 4.58 16595.9 4541.7 21138 2276.5 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 1:59 PM thru 3/13/2019 2:28 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:19 AM, CeDAR 1-Minute Data

3/13 13:59 2.35 1.6 5.00 16565.1 4540.5 21106 2273.1 304
3/13 14:00 2.31 1.6 4.78 16564.2 4550.7 21115 2274.1 304
3/13 14:01 2.28 1.5 4.79 16623.4 4542.5 21166 2279.5 305
3/13 14:02 2.34 1.6 4.78 16599.3 4550.0 21149 2277.7 305
3/13 14:03 2.35 1.6 4.79 16635.1 4550.5 21186 2281.7 305
3/13 14:04 2.40 1.6 5.01 16598.4 4545.8 21144 2277.2 304
3/13 14:05 2.41 1.6 5.00 16564.9 4547.6 21113 2273.8 304
3/13 14:06 2.38 1.6 5.00 16556.9 4549.1 21106 2273.1 304
3/13 14:07 2.33 1.6 4.79 16625.4 4546.7 21172 2280.3 305
3/13 14:08 2.33 1.6 4.79 16613.2 4544.1 21157 2278.6 305
3/13 14:09 2.38 1.6 5.00 16563.5 4549.1 21113 2273.8 304
3/13 14:10 2.34 1.6 4.78 16594.5 4549.8 21144 2277.2 305
3/13 14:11 2.35 1.6 5.01 16606.2 4544.3 21151 2277.9 305
3/13 14:12 2.31 1.6 4.79 16618.7 4549.4 21168 2279.8 305
3/13 14:13 2.35 1.6 5.02 16618.5 4555.1 21174 2280.4 305
3/13 14:14 2.35 1.6 5.02 16612.6 4544.1 21157 2278.6 305
3/13 14:15 2.36 1.6 5.01 16605.9 4550.5 21156 2278.6 305
3/13 14:16 2.35 1.6 5.02 16613.2 4554.7 21168 2279.7 305
3/13 14:17 2.36 1.6 5.02 16613.4 4559.3 21173 2280.3 305
3/13 14:18 2.35 1.6 5.02 16620.7 4546.9 21168 2279.7 305
3/13 14:19 2.32 1.6 4.79 16605.9 4550.7 21157 2278.6 305
3/13 14:20 2.32 1.6 4.79 16609.9 4548.0 21158 2278.7 305
3/13 14:21 2.35 1.6 5.01 16594.7 4551.8 21147 2277.4 305
3/13 14:22 2.37 1.6 5.01 16569.7 4554.7 21124 2275.1 304
3/13 14:23 2.37 1.6 5.00 16564.4 4555.1 21120 2274.6 304
3/13 14:24 2.34 1.6 5.01 16600.2 4549.8 21150 2277.8 304
3/13 14:25 2.34 1.6 5.02 16617.9 4546.3 21164 2279.3 305
3/13 14:26 2.35 1.6 5.02 16629.3 4550.7 21180 2281.1 305
3/13 14:27 2.37 1.6 5.01 16603.1 4547.4 21151 2278.0 305
3/13 14:28 2.38 1.6 5.01 16579.4 4548.9 21128 2275.5 304
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:19 AM, CeDAR 1-Minute Data

Average (all) 2.35 1.6 4.94 16599.6 4549.1 21149 2277.7 305
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.28 1.5 4.78 16556.9 4540.5 21106 2273.1 304
Maximum (all) 2.41 1.6 5.02 16635.1 4559.3 21186 2281.7 305
Average (valid
values only)

2.35 1.6 4.94 16599.6 4549.1 21149 2277.7 305

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 2:38 PM thru 3/13/2019 3:07 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:20 AM, CeDAR 1-Minute Data

3/13 14:38 2.37 1.6 5.01 16592.5 4554.9 21147 2277.6 304
3/13 14:39 2.39 1.6 5.01 16578.3 4550.5 21129 2275.6 304
3/13 14:40 2.38 1.6 5.02 16614.1 4546.1 21160 2278.9 305
3/13 14:41 2.36 1.6 5.02 16608.8 4551.6 21160 2279.0 305
3/13 14:42 2.36 1.6 5.02 16613.4 4540.1 21154 2278.3 305
3/13 14:43 2.37 1.6 5.01 16579.7 4554.2 21134 2276.1 304
3/13 14:44 2.37 1.6 5.01 16581.4 4552.9 21134 2276.1 304
3/13 14:45 2.36 1.6 5.02 16642.6 4554.4 21197 2282.9 304
3/13 14:46 2.39 1.6 5.03 16657.8 4548.3 21206 2283.9 305
3/13 14:47 2.40 1.6 5.02 16639.9 4552.5 21192 2282.4 305
3/13 14:48 2.33 1.6 4.79 16617.9 4552.5 21170 2280.0 305
3/13 14:49 2.37 1.6 5.01 16595.1 4558.2 21153 2278.2 305
3/13 14:50 2.37 1.6 5.02 16624.0 4547.2 21171 2280.1 305
3/13 14:51 2.38 1.6 5.02 16620.3 4542.1 21162 2279.2 305
3/13 14:52 2.35 1.6 5.02 16613.2 4551.6 21165 2279.4 305
3/13 14:53 2.34 1.6 4.79 16624.5 4553.8 21178 2280.9 305
3/13 14:54 2.33 1.6 4.79 16620.9 4550.0 21171 2280.1 305
3/13 14:55 2.35 1.6 5.02 16631.1 4554.4 21186 2281.7 305
3/13 14:56 2.38 1.6 5.02 16629.3 4553.6 21183 2281.4 305
3/13 14:57 2.38 1.6 5.02 16630.0 4565.0 21195 2282.8 305
3/13 14:58 2.41 1.6 5.02 16609.0 4554.0 21163 2279.3 305
3/13 14:59 2.38 1.6 5.02 16614.3 4559.7 21174 2280.5 305
3/13 15:00 2.35 1.6 5.01 16573.3 4551.1 21124 2275.1 304
3/13 15:01 2.34 1.6 5.01 16576.3 4553.1 21129 2275.7 304
3/13 15:02 2.35 1.6 5.01 16588.5 4554.2 21143 2277.1 304
3/13 15:03 2.38 1.6 5.01 16585.0 4559.1 21144 2277.2 304
3/13 15:04 2.38 1.6 5.01 16594.5 4549.8 21144 2277.2 304
3/13 15:05 2.40 1.6 5.02 16638.8 4550.5 21189 2282.1 305
3/13 15:06 2.35 1.6 5.01 16603.5 4556.2 21160 2278.9 305
3/13 15:07 2.38 1.6 5.00 16560.9 4557.3 21118 2274.4 304
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:20 AM, CeDAR 1-Minute Data

Average (all) 2.37 1.6 4.99 16608.6 4552.6 21161 2279.1 305
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.33 1.6 4.79 16560.9 4540.1 21118 2274.4 304
Maximum (all) 2.41 1.6 5.03 16657.8 4565.0 21206 2283.9 305
Average (valid
values only)

2.37 1.6 4.99 16608.6 4552.6 21161 2279.1 305

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:14 PM thru 3/13/2019 3:45 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:22 AM, CeDAR 1-Minute Data

3/13 15:14 2.37 1.6 5.01 16566.4 4554.9 21121 2274.8 304
3/13 15:15 2.35 1.6 5.01 16578.3 4554.4 21133 2276.0 304
3/13 15:16 2.35 1.6 5.00 16557.1 4553.6 21111 2273.6 304
3/13 15:17 2.37 1.6 5.00 16563.8 4558.2 21122 2274.8 304
3/13 15:18 2.33 1.6 4.78 16588.7 4560.4 21149 2277.8 303
3/13 15:19 2.32 1.6 4.78 16591.4 4548.7 21140 2276.8 303
3/13 15:20 2.33 1.6 4.80 16650.8 4546.5 21197 2283.0 304
3/13 15:21 2.36 1.6 5.02 16610.3 4544.5 21155 2278.3 304
3/13 15:22 2.40 1.6 5.01 16605.9 4554.4 21160 2279.0 305
3/13 15:23 2.35 1.6 5.01 16591.6 4565.5 21157 2278.6 304
3/13 15:24 2.33 1.6 4.78 16598.6 4554.7 21153 2278.2 303
3/13 15:25 2.31 1.6 4.79 16603.7 4556.6 21160 2278.9 304
3/13 15:26 2.32 1.6 4.78 16584.1 4557.5 21142 2276.9 304
3/13 15:27 2.34 1.6 5.02 16617.2 4558.6 21176 2280.7 303
3/13 15:28 2.34 1.6 5.01 16591.1 4560.2 21151 2278.0 304
3/13 15:29 2.35 1.6 5.00 16558.5 4556.2 21115 2274.1 304
3/13 15:30 2.33 1.6 4.78 16600.2 4552.0 21152 2278.1 303
3/13 15:31 2.30 1.6 4.79 16630.2 4558.2 21188 2282.0 304
3/13 15:32 2.31 1.6 4.80 16650.5 4560.8 21211 2284.5 305
3/13 15:33 2.36 1.6 5.01 16586.3 4547.8 21134 2276.1 303
3/13 15:34 2.36 1.6 5.02 16616.1 4557.8 21174 2280.5 304
3/13 15:35 2.36 1.6 5.01 16584.5 4558.6 21143 2277.2 303
3/13 15:36 2.34 1.6 5.02 16610.6 4551.8 21162 2279.2 303
3/13 15:37 2.32 1.6 4.79 16628.9 4560.8 21190 2282.1 305
3/13 15:38 2.34 1.6 4.79 16635.5 4558.4 21194 2282.5 305
3/13 15:39 2.37 1.6 5.01 16602.4 4559.3 21162 2279.1 305
3/13 15:40 2.36 1.6 5.01 16584.7 4561.5 21146 2277.5 304
3/13 15:41 2.37 1.6 5.01 16586.5 4557.5 21144 2277.2 303
3/13 15:42 2.37 1.6 5.01 16602.8 4562.4 21165 2279.5 304
3/13 15:43 2.39 1.6 5.01 16572.1 4554.2 21126 2275.3 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:22 AM, CeDAR 1-Minute Data

3/13 15:44 2.37 1.6 5.02 16607.9 4552.5 21160 2279.0 304
3/13 15:45 2.33 1.6 4.79 16623.6 4559.3 21183 2281.4 305

Average (all) 2.35 1.6 4.93 16599.4 4556.2 21156 2278.5 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.30 1.6 4.78 16557.1 4544.5 21111 2273.6 303
Maximum (all) 2.40 1.6 5.02 16650.8 4565.5 21211 2284.5 305
Average (valid
values only)

2.35 1.6 4.93 16599.4 4556.2 21156 2278.5 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

32 32 32 32 32 32 32 32
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 3:52 PM thru 3/13/2019 4:23 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:23 AM, CeDAR 1-Minute Data

3/13 15:52 2.37 1.6 5.02 16619.8 4561.1 21181 2281.2 304
3/13 15:53 2.37 1.6 5.01 16592.7 4558.2 21151 2277.9 303
3/13 15:54 2.35 1.6 5.01 16600.6 4556.0 21157 2278.6 303
3/13 15:55 2.32 1.6 4.79 16609.0 4557.1 21166 2279.6 304
3/13 15:56 2.31 1.6 4.79 16612.1 4560.0 21172 2280.2 305
3/13 15:57 2.35 1.6 5.01 16602.2 4556.0 21158 2278.8 304
3/13 15:58 2.38 1.6 5.02 16636.8 4560.2 21197 2282.9 304
3/13 15:59 2.39 1.6 5.03 16655.4 4557.8 21213 2284.7 305
3/13 16:00 2.40 1.6 5.01 16594.2 4560.0 21154 2278.3 304
3/13 16:01 2.39 1.6 5.03 16679.9 4558.0 21238 2287.3 305
3/13 16:02 2.36 1.6 5.02 16641.5 4556.4 21198 2283.0 305
3/13 16:03 2.37 1.6 5.02 16630.9 4559.3 21190 2282.1 304
3/13 16:04 2.37 1.6 5.01 16581.6 4564.2 21146 2277.4 304
3/13 16:05 2.37 1.6 5.02 16619.2 4561.7 21181 2281.2 304
3/13 16:06 2.40 1.6 5.02 16639.9 4557.5 21197 2282.9 305
3/13 16:07 2.34 1.6 4.79 16642.6 4561.1 21204 2283.6 305
3/13 16:08 2.39 1.6 5.01 16573.3 4562.6 21136 2276.3 304
3/13 16:09 2.38 1.6 5.01 16579.0 4560.0 21139 2276.7 304
3/13 16:10 2.39 1.6 5.02 16624.0 4559.7 21184 2281.5 305
3/13 16:11 2.41 1.6 5.02 16640.6 4555.8 21196 2282.9 305
3/13 16:12 2.42 1.6 5.02 16638.2 4560.8 21199 2283.1 305
3/13 16:13 2.45 1.7 5.24 16605.7 4567.5 21173 2280.3 304
3/13 16:14 2.42 1.6 5.01 16602.0 4561.9 21164 2279.3 304
3/13 16:15 2.41 1.6 5.01 16589.2 4562.6 21152 2278.1 303
3/13 16:16 2.42 1.6 5.01 16585.0 4556.4 21141 2276.9 303
3/13 16:17 2.43 1.6 5.02 16608.6 4564.4 21173 2280.3 304
3/13 16:18 2.40 1.6 5.02 16630.9 4553.6 21185 2281.5 305
3/13 16:19 2.37 1.6 5.02 16637.9 4559.3 21197 2282.9 305
3/13 16:20 2.37 1.6 5.03 16680.6 4558.0 21239 2287.4 305
3/13 16:21 2.38 1.6 5.02 16644.8 4562.4 21207 2284.0 305
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:23 AM, CeDAR 1-Minute Data

3/13 16:22 2.39 1.6 5.03 16650.3 4557.5 21208 2284.0 305
3/13 16:23 2.44 1.7 5.01 16591.4 4556.9 21148 2277.7 304

Average (all) 2.38 1.6 5.00 16620.0 4559.5 21180 2281.0 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.31 1.6 4.79 16573.3 4553.6 21136 2276.3 303
Maximum (all) 2.45 1.7 5.24 16680.6 4567.5 21239 2287.4 305
Average (valid
values only)

2.38 1.6 5.00 16620.0 4559.5 21180 2281.0 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

32 32 32 32 32 32 32 32
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 4:30 PM thru 3/13/2019 4:59 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:24 AM, CeDAR 1-Minute Data

3/13 16:30 2.40 1.6 5.02 16613.4 4554.0 21167 2279.8 304
3/13 16:31 2.41 1.6 5.02 16615.6 4563.3 21179 2281.0 305
3/13 16:32 2.44 1.7 5.02 16615.6 4556.0 21172 2280.2 304
3/13 16:33 2.42 1.6 5.02 16629.1 4565.5 21195 2282.7 305
3/13 16:34 2.42 1.6 5.02 16630.7 4557.8 21189 2282.0 305
3/13 16:35 2.42 1.6 5.02 16647.9 4564.6 21213 2284.6 305
3/13 16:36 2.45 1.7 5.25 16637.1 4561.3 21198 2283.1 305
3/13 16:37 2.45 1.7 5.26 16663.3 4562.4 21226 2286.0 305
3/13 16:38 2.45 1.7 5.26 16667.3 4562.2 21230 2286.4 305
3/13 16:39 2.42 1.6 5.03 16659.8 4553.1 21213 2284.7 305
3/13 16:40 2.39 1.6 5.02 16646.3 4566.8 21213 2284.6 305
3/13 16:41 2.44 1.7 5.02 16622.0 4559.5 21182 2281.3 304
3/13 16:42 2.42 1.6 5.02 16629.6 4558.2 21188 2281.9 304
3/13 16:43 2.43 1.6 5.01 16605.3 4558.2 21164 2279.3 304
3/13 16:44 2.39 1.6 5.01 16592.9 4565.7 21159 2278.8 303
3/13 16:45 2.39 1.6 5.01 16586.3 4570.1 21156 2278.5 304
3/13 16:46 2.38 1.6 5.01 16602.6 4554.9 21158 2278.7 304
3/13 16:47 2.40 1.6 5.02 16636.2 4572.1 21208 2284.1 305
3/13 16:48 2.43 1.6 5.02 16634.4 4573.4 21208 2284.1 305
3/13 16:49 2.43 1.6 5.02 16636.6 4567.5 21204 2283.7 305
3/13 16:50 2.46 1.7 5.25 16636.0 4568.6 21205 2283.7 305
3/13 16:51 2.40 1.6 5.02 16639.1 4574.3 21213 2284.7 305
3/13 16:52 2.38 1.6 5.03 16614.8 4581.2 21196 2282.8 305
3/13 16:53 2.39 1.6 5.01 16597.3 4569.2 21167 2279.6 304
3/13 16:54 2.43 1.6 5.01 16597.5 4566.6 21164 2279.4 305
3/13 16:55 2.39 1.6 5.03 16665.5 4562.8 21228 2286.3 304
3/13 16:56 2.42 1.6 5.02 16620.1 4571.0 21191 2282.3 304
3/13 16:57 2.45 1.7 5.25 16620.3 4566.8 21187 2281.8 303
3/13 16:58 2.43 1.6 5.01 16580.5 4578.5 21159 2278.8 303
3/13 16:59 2.41 1.6 5.02 16613.9 4562.4 21176 2280.7 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:24 AM, CeDAR 1-Minute Data

Average (all) 2.42 1.6 5.06 16625.2 4564.9 21190 2282.2 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.38 1.6 5.01 16580.5 4553.1 21156 2278.5 303
Maximum (all) 2.46 1.7 5.26 16667.3 4581.2 21230 2286.4 305
Average (valid
values only)

2.42 1.6 5.06 16625.2 4564.9 21190 2282.2 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/13/2019 5:14 PM thru 3/13/2019 5:43 PM

Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:25 AM, CeDAR 1-Minute Data

3/13 17:14 2.44 1.7 5.24 16590.7 4569.0 21160 2278.9 303
3/13 17:15 2.43 1.6 5.03 16650.8 4564.8 21216 2284.9 304
3/13 17:16 2.39 1.6 5.03 16673.5 4569.9 21243 2287.9 304
3/13 17:17 2.41 1.6 5.03 16668.0 4570.3 21238 2287.3 304
3/13 17:18 2.43 1.6 5.02 16646.3 4569.7 21216 2285.0 304
3/13 17:19 2.44 1.7 5.03 16655.4 4575.2 21231 2286.5 304
3/13 17:20 2.42 1.6 5.02 16648.5 4573.7 21222 2285.6 305
3/13 17:21 2.44 1.7 5.02 16643.2 4578.7 21222 2285.6 304
3/13 17:22 2.38 1.6 5.03 16642.1 4579.8 21222 2285.6 304
3/13 17:23 2.36 1.6 5.02 16627.1 4565.5 21193 2282.4 304
3/13 17:24 2.38 1.6 5.02 16633.1 4561.9 21195 2282.7 304
3/13 17:25 2.39 1.6 5.02 16618.5 4578.1 21197 2282.9 304
3/13 17:26 2.42 1.6 5.03 16626.2 4579.6 21206 2283.8 305
3/13 17:27 2.40 1.6 5.03 16611.2 4585.6 21197 2282.9 303
3/13 17:28 2.41 1.6 5.01 16583.2 4570.3 21154 2278.2 303
3/13 17:29 2.37 1.6 5.01 16585.0 4565.7 21151 2277.9 303
3/13 17:30 2.39 1.6 5.02 16626.7 4562.6 21189 2282.1 304
3/13 17:31 2.38 1.6 5.03 16673.3 4577.4 21251 2288.7 304
3/13 17:32 2.40 1.6 5.03 16660.2 4575.6 21236 2287.1 304
3/13 17:33 2.41 1.6 5.02 16640.2 4570.8 21211 2284.4 304
3/13 17:34 2.38 1.6 5.01 16575.5 4577.6 21153 2278.2 303
3/13 17:35 2.34 1.6 5.01 16598.2 4570.3 21169 2279.8 303
3/13 17:36 2.31 1.6 4.80 16656.7 4574.1 21231 2286.5 304
3/13 17:37 2.35 1.6 5.03 16655.2 4570.8 21226 2286.1 304
3/13 17:38 2.37 1.6 5.01 16589.4 4573.0 21162 2279.2 303
3/13 17:39 2.39 1.6 5.02 16645.2 4565.7 21211 2284.4 304
3/13 17:40 2.35 1.6 5.03 16682.1 4574.3 21256 2289.4 304
3/13 17:41 2.36 1.6 5.02 16623.2 4579.2 21202 2283.5 304
3/13 17:42 2.38 1.6 5.01 16601.1 4565.5 21167 2279.6 303
3/13 17:43 2.36 1.6 5.01 16584.7 4578.7 21163 2279.3 303
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Timestamp

(Turbine 1)
NH3 Slip ppm

1-Min

(Turbine 1)
NH3 ppm
@15% O2

1-Min

(Turbine 1)
NH3 lb/hr
1-Min Avg

(Turbine 1) CT
Gas Flow

hscf/hr 1-Min

(Turbine 1) DB
Gas Flow

hscf/hr 1-Min

(Turbine 1)
Total Gas Flow
hscf/hr 1-Min

(Turbine 1)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 1)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:25 AM, CeDAR 1-Minute Data

Average (all) 2.39 1.6 5.02 16630.5 4572.4 21203 2283.5 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.31 1.6 4.80 16575.5 4561.9 21151 2277.9 303
Maximum (all) 2.44 1.7 5.24 16682.1 4585.6 21256 2289.4 305
Average (valid
values only)

2.39 1.6 5.02 16630.5 4572.4 21203 2283.5 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 10:58 AM thru 3/14/2019 11:18 AM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:28 AM, CeDAR 1-Minute Data

3/14 10:58 2.55 1.72 0.0063 14.12 0.00 0.00 0.0000 0.00 12.14
3/14 10:59 2.57 1.73 0.0064 14.34 0.00 0.00 0.0000 0.00 12.13
3/14 11:00 2.55 1.72 0.0063 14.10 0.00 0.00 0.0000 0.00 12.13
3/14 11:01 2.53 1.70 0.0063 14.11 0.00 0.00 0.0000 0.00 12.14
3/14 11:02 2.53 1.71 0.0063 14.11 0.11 0.07 0.0002 0.44 12.15
3/14 11:03 2.51 1.69 0.0062 13.88 0.07 0.05 0.0001 0.22 12.14
3/14 11:04 2.52 1.70 0.0062 13.87 0.09 0.06 0.0001 0.22 12.13
3/14 11:05 2.50 1.68 0.0062 13.89 0.00 0.00 0.0000 0.00 12.14
3/14 11:06 2.54 1.71 0.0063 14.11 0.00 0.00 0.0000 0.00 12.14
3/14 11:07 2.52 1.70 0.0063 13.88 0.00 0.00 0.0000 0.00 12.14
3/14 11:08 2.51 1.69 0.0062 13.90 0.00 0.00 0.0000 0.00 12.15
3/14 11:09 2.53 1.71 0.0063 14.09 0.00 0.00 0.0000 0.00 12.15
3/14 11:10 2.52 1.70 0.0063 13.89 0.00 0.00 0.0000 0.00 12.14
3/14 11:11 2.50 1.69 0.0062 13.87 0.00 0.00 0.0000 0.00 12.15
3/14 11:12 2.53 1.70 0.0063 14.10 0.00 0.00 0.0000 0.00 12.14
3/14 11:13 2.52 1.70 0.0063 13.89 0.00 0.00 0.0000 0.00 12.14
3/14 11:14 2.53 1.71 0.0063 14.09 0.00 0.00 0.0000 0.00 12.15
3/14 11:15 2.52 1.70 0.0063 13.88 0.00 0.00 0.0000 0.00 12.14
3/14 11:16 2.50 1.69 0.0062 13.86 0.00 0.00 0.0000 0.00 12.15
3/14 11:17 2.50 1.69 0.0062 13.90 0.00 0.00 0.0000 0.00 12.15
3/14 11:18 2.49 1.68 0.0062 13.88 0.00 0.00 0.0000 0.00 12.15

Average (all) 2.52 1.70 0.0063 13.99 0.01 0.01 0.0000 0.04 12.14
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.49 1.68 0.0062 13.86 0.00 0.00 0.0000 0.00 12.13
Maximum (all) 2.57 1.73 0.0064 14.34 0.11 0.07 0.0002 0.44 12.15
Average (valid
values only)

2.52 1.70 0.0063 13.99 0.01 0.01 0.0000 0.04 12.14

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 10:58 AM thru 3/14/2019 11:18 AM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:28 AM, CeDAR 1-Minute Data

3/14 10:58 16956.6 3849.4 20806 2240.8 307
3/14 10:59 16965.0 3849.6 20815 2241.7 306
3/14 11:00 16940.4 3848.3 20789 2239.0 306
3/14 11:01 16948.8 3841.5 20790 2239.1 307
3/14 11:02 16944.2 3839.9 20784 2238.5 307
3/14 11:03 16944.6 3843.7 20788 2238.9 307
3/14 11:04 16929.2 3843.9 20773 2237.3 307
3/14 11:05 16945.7 3848.8 20795 2239.6 307
3/14 11:06 16951.5 3853.6 20805 2240.7 307
3/14 11:07 16942.2 3854.9 20797 2239.9 307
3/14 11:08 16966.7 3851.6 20818 2242.1 307
3/14 11:09 16925.0 3845.0 20770 2236.9 307
3/14 11:10 16948.8 3843.9 20793 2239.4 307
3/14 11:11 16925.9 3848.8 20775 2237.4 307
3/14 11:12 16940.4 3847.4 20788 2238.9 307
3/14 11:13 16957.0 3847.2 20804 2240.6 307
3/14 11:14 16922.1 3851.4 20774 2237.3 306
3/14 11:15 16933.4 3846.1 20780 2237.9 307
3/14 11:16 16911.1 3851.9 20763 2236.1 306
3/14 11:17 16965.4 3843.0 20808 2241.1 307
3/14 11:18 16935.1 3853.2 20788 2238.9 307

Average (all) 16942.8 3847.8 20791 2239.1 307
Total (all) -- -- -- -- --

Minimum (all) 16911.1 3839.9 20763 2236.1 306
Maximum (all) 16966.7 3854.9 20818 2242.1 307
Average (valid
values only)

16942.8 3847.8 20791 2239.1 307

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 11:38 AM thru 3/14/2019 11:58 AM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:29 AM, CeDAR 1-Minute Data

3/14 11:38 2.55 1.72 0.0063 14.03 0.09 0.06 0.0001 0.22 12.13
3/14 11:39 2.52 1.70 0.0063 13.82 0.07 0.05 0.0001 0.22 12.15
3/14 11:40 2.47 1.67 0.0061 13.58 0.02 0.01 0.0000 0.00 12.15
3/14 11:41 2.49 1.68 0.0062 13.82 0.00 0.00 0.0000 0.00 12.15
3/14 11:42 2.49 1.68 0.0062 13.81 0.00 0.00 0.0000 0.00 12.15
3/14 11:43 2.49 1.68 0.0062 13.83 0.00 0.00 0.0000 0.00 12.15
3/14 11:44 2.51 1.69 0.0062 13.83 0.00 0.00 0.0000 0.00 12.15
3/14 11:45 2.51 1.69 0.0062 13.83 0.00 0.00 0.0000 0.00 12.15
3/14 11:46 2.48 1.67 0.0062 13.83 0.00 0.00 0.0000 0.00 12.16
3/14 11:47 2.48 1.67 0.0062 13.82 0.00 0.00 0.0000 0.00 12.16
3/14 11:48 2.48 1.67 0.0062 13.83 0.00 0.00 0.0000 0.00 12.16
3/14 11:49 2.48 1.67 0.0062 13.83 0.00 0.00 0.0000 0.00 12.16
3/14 11:50 2.50 1.68 0.0062 13.83 0.00 0.00 0.0000 0.00 12.14
3/14 11:51 2.50 1.69 0.0062 13.82 0.00 0.00 0.0000 0.00 12.16
3/14 11:52 2.53 1.71 0.0063 14.04 0.00 0.00 0.0000 0.00 12.15
3/14 11:53 2.52 1.70 0.0063 13.81 0.00 0.00 0.0000 0.00 12.15
3/14 11:54 2.54 1.71 0.0063 14.05 0.06 0.04 0.0001 0.22 12.15
3/14 11:55 2.49 1.68 0.0062 13.82 0.07 0.05 0.0001 0.22 12.15
3/14 11:56 2.48 1.67 0.0062 13.60 0.00 0.00 0.0000 0.00 12.15
3/14 11:57 2.49 1.68 0.0062 13.81 0.00 0.00 0.0000 0.00 12.15
3/14 11:58 2.47 1.67 0.0061 13.57 0.00 0.00 0.0000 0.00 12.16

Average (all) 2.50 1.68 0.0062 13.82 0.01 0.01 0.0000 0.04 12.15
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.47 1.67 0.0061 13.57 0.00 0.00 0.0000 0.00 12.13
Maximum (all) 2.55 1.72 0.0063 14.05 0.09 0.06 0.0001 0.22 12.16
Average (valid
values only)

2.50 1.68 0.0062 13.82 0.01 0.01 0.0000 0.04 12.15

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 11:38 AM thru 3/14/2019 11:58 AM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:29 AM, CeDAR 1-Minute Data

3/14 11:38 16830.5 3841.7 20672 2226.4 305
3/14 11:39 16845.7 3847.0 20693 2228.6 305
3/14 11:40 16825.4 3846.8 20672 2226.4 306
3/14 11:41 16851.2 3844.1 20695 2228.9 306
3/14 11:42 16834.2 3847.9 20682 2227.4 305
3/14 11:43 16868.0 3844.3 20712 2230.7 306
3/14 11:44 16863.2 3851.6 20715 2231.0 306
3/14 11:45 16867.6 3845.9 20714 2230.8 305
3/14 11:46 16857.0 3846.6 20704 2229.8 305
3/14 11:47 16849.7 3847.9 20698 2229.1 305
3/14 11:48 16856.1 3844.8 20701 2229.5 304
3/14 11:49 16857.2 3851.2 20708 2230.3 305
3/14 11:50 16857.0 3849.0 20706 2230.0 305
3/14 11:51 16851.2 3843.7 20695 2228.9 305
3/14 11:52 16849.9 3847.9 20698 2229.1 306
3/14 11:53 16828.7 3842.1 20671 2226.3 305
3/14 11:54 16853.7 3844.1 20698 2229.1 305
3/14 11:55 16841.1 3847.9 20689 2228.2 304
3/14 11:56 16855.2 3850.1 20705 2230.0 306
3/14 11:57 16852.1 3838.4 20691 2228.4 304
3/14 11:58 16823.0 3841.7 20665 2225.6 304

Average (all) 16848.5 3845.9 20694 2228.8 305
Total (all) -- -- -- -- --

Minimum (all) 16823.0 3838.4 20665 2225.6 304
Maximum (all) 16868.0 3851.6 20715 2231.0 306
Average (valid
values only)

16848.5 3845.9 20694 2228.8 305

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:13 PM thru 3/14/2019 12:33 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:30 AM, CeDAR 1-Minute Data

3/14 12:13 2.52 1.70 0.0063 13.82 0.00 0.00 0.0000 0.00 12.15
3/14 12:14 2.55 1.72 0.0063 14.02 0.00 0.00 0.0000 0.00 12.15
3/14 12:15 2.54 1.71 0.0063 14.02 0.00 0.00 0.0000 0.00 12.16
3/14 12:16 2.50 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.16
3/14 12:17 2.49 1.68 0.0062 13.79 0.00 0.00 0.0000 0.00 12.16
3/14 12:18 2.49 1.68 0.0062 13.79 0.00 0.00 0.0000 0.00 12.16
3/14 12:19 2.51 1.69 0.0062 13.79 0.00 0.00 0.0000 0.00 12.16
3/14 12:20 2.50 1.69 0.0062 13.79 0.00 0.00 0.0000 0.00 12.16
3/14 12:21 2.53 1.71 0.0063 14.03 0.00 0.00 0.0000 0.00 12.16
3/14 12:22 2.50 1.69 0.0062 13.81 0.00 0.00 0.0000 0.00 12.16
3/14 12:23 2.53 1.71 0.0063 14.03 0.00 0.00 0.0000 0.00 12.16
3/14 12:24 2.53 1.71 0.0063 14.02 0.00 0.00 0.0000 0.00 12.15
3/14 12:25 2.51 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.16
3/14 12:26 2.53 1.71 0.0063 14.02 0.10 0.07 0.0002 0.44 12.16
3/14 12:27 2.51 1.69 0.0062 13.82 0.00 0.00 0.0000 0.00 12.16
3/14 12:28 2.52 1.70 0.0063 14.03 0.00 0.00 0.0000 0.00 12.17
3/14 12:29 2.54 1.71 0.0063 14.01 0.00 0.00 0.0000 0.00 12.16
3/14 12:30 2.55 1.72 0.0063 14.00 0.00 0.00 0.0000 0.00 12.16
3/14 12:31 2.51 1.70 0.0062 13.79 0.00 0.00 0.0000 0.00 12.17
3/14 12:32 2.54 1.71 0.0063 14.02 0.00 0.00 0.0000 0.00 12.16
3/14 12:33 2.56 1.73 0.0064 14.22 0.00 0.00 0.0000 0.00 12.16

Average (all) 2.52 1.70 0.0063 13.92 0.00 0.00 0.0000 0.02 12.16
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.49 1.68 0.0062 13.79 0.00 0.00 0.0000 0.00 12.15
Maximum (all) 2.56 1.73 0.0064 14.22 0.10 0.07 0.0002 0.44 12.17
Average (valid
values only)

2.52 1.70 0.0063 13.92 0.00 0.00 0.0000 0.02 12.16

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:13 PM thru 3/14/2019 12:33 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:30 AM, CeDAR 1-Minute Data

3/14 12:13 16865.4 3830.0 20695 2228.9 306
3/14 12:14 16836.4 3834.0 20670 2226.2 304
3/14 12:15 16825.6 3836.6 20662 2225.3 304
3/14 12:16 16840.2 3827.6 20668 2225.9 305
3/14 12:17 16819.9 3830.9 20651 2224.1 305
3/14 12:18 16822.5 3839.7 20662 2225.3 305
3/14 12:19 16823.2 3831.8 20655 2224.6 304
3/14 12:20 16819.7 3829.1 20649 2223.9 304
3/14 12:21 16837.8 3839.5 20677 2226.9 304
3/14 12:22 16841.3 3828.5 20670 2226.1 305
3/14 12:23 16851.2 3833.3 20685 2227.7 306
3/14 12:24 16835.3 3826.9 20662 2225.4 304
3/14 12:25 16833.4 3828.0 20661 2225.3 305
3/14 12:26 16833.8 3830.2 20664 2225.5 304
3/14 12:27 16855.7 3834.9 20691 2228.4 305
3/14 12:28 16840.2 3828.9 20669 2226.1 304
3/14 12:29 16812.8 3832.2 20645 2223.4 304
3/14 12:30 16801.6 3833.3 20635 2222.3 304
3/14 12:31 16824.5 3831.3 20656 2224.6 304
3/14 12:32 16812.4 3841.0 20653 2224.4 304
3/14 12:33 16796.7 3826.5 20623 2221.1 304

Average (all) 16830.0 3832.1 20662 2225.3 304
Total (all) -- -- -- -- --

Minimum (all) 16796.7 3826.5 20623 2221.1 304
Maximum (all) 16865.4 3841.0 20695 2228.9 306
Average (valid
values only)

16830.0 3832.1 20662 2225.3 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:50 PM thru 3/14/2019 1:10 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:31 AM, CeDAR 1-Minute Data

3/14 12:50 2.51 1.70 0.0062 13.78 0.11 0.07 0.0002 0.44 12.17
3/14 12:51 2.50 1.69 0.0062 13.79 0.02 0.01 0.0000 0.00 12.17
3/14 12:52 2.54 1.72 0.0063 14.00 0.00 0.00 0.0000 0.00 12.17
3/14 12:53 2.54 1.72 0.0063 14.01 0.00 0.00 0.0000 0.00 12.18
3/14 12:54 2.53 1.71 0.0063 14.01 0.00 0.00 0.0000 0.00 12.18
3/14 12:55 2.51 1.70 0.0063 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 12:56 2.51 1.70 0.0063 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 12:57 2.55 1.72 0.0063 14.00 0.00 0.00 0.0000 0.00 12.17
3/14 12:58 2.49 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 12:59 2.48 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 13:00 2.49 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 13:01 2.49 1.68 0.0062 13.75 0.00 0.00 0.0000 0.00 12.17
3/14 13:02 2.48 1.68 0.0062 13.78 0.00 0.00 0.0000 0.00 12.18
3/14 13:03 2.49 1.68 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:04 2.50 1.69 0.0062 13.76 0.04 0.03 0.0001 0.22 12.17
3/14 13:05 2.50 1.69 0.0062 13.75 0.09 0.06 0.0001 0.22 12.17
3/14 13:06 2.49 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 13:07 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 13:08 2.51 1.70 0.0062 13.75 0.00 0.00 0.0000 0.00 12.17
3/14 13:09 2.51 1.70 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 13:10 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18

Average (all) 2.51 1.69 0.0062 13.81 0.01 0.01 0.0000 0.04 12.17
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.48 1.68 0.0062 13.75 0.00 0.00 0.0000 0.00 12.17
Maximum (all) 2.55 1.72 0.0063 14.01 0.11 0.07 0.0002 0.44 12.18
Average (valid
values only)

2.51 1.69 0.0062 13.81 0.01 0.01 0.0000 0.04 12.17

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:50 PM thru 3/14/2019 1:10 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:31 AM, CeDAR 1-Minute Data

3/14 12:50 16799.6 3837.3 20637 2222.6 304
3/14 12:51 16820.5 3832.9 20653 2224.4 304
3/14 12:52 16795.2 3830.2 20625 2221.3 304
3/14 12:53 16815.5 3833.3 20649 2223.8 304
3/14 12:54 16815.5 3826.9 20642 2223.2 305
3/14 12:55 16779.9 3832.0 20612 2219.9 305
3/14 12:56 16790.1 3837.9 20628 2221.6 305
3/14 12:57 16784.6 3842.1 20627 2221.5 305
3/14 12:58 16780.4 3832.4 20613 2219.9 303
3/14 12:59 16767.6 3833.8 20601 2218.8 303
3/14 13:00 16770.2 3838.2 20608 2219.6 303
3/14 13:01 16763.8 3827.8 20592 2217.8 303
3/14 13:02 16804.4 3834.9 20639 2222.8 304
3/14 13:03 16793.4 3835.1 20629 2221.6 304
3/14 13:04 16776.8 3832.2 20609 2219.6 304
3/14 13:05 16758.5 3836.0 20595 2218.0 304
3/14 13:06 16768.4 3828.5 20597 2218.3 304
3/14 13:07 16766.2 3835.3 20602 2218.8 304
3/14 13:08 16761.8 3833.3 20595 2218.0 303
3/14 13:09 16766.9 3836.4 20603 2219.0 304
3/14 13:10 16775.5 3836.2 20612 2219.9 305

Average (all) 16783.6 3833.9 20618 2220.5 304
Total (all) -- -- -- -- --

Minimum (all) 16758.5 3826.9 20592 2217.8 303
Maximum (all) 16820.5 3842.1 20653 2224.4 305
Average (valid
values only)

16783.6 3833.9 20618 2220.5 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 1:25 PM thru 3/14/2019 1:45 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:32 AM, CeDAR 1-Minute Data

3/14 13:25 2.53 1.71 0.0063 14.00 0.00 0.00 0.0000 0.00 12.18
3/14 13:26 2.55 1.72 0.0063 14.01 0.00 0.00 0.0000 0.00 12.17
3/14 13:27 2.51 1.70 0.0063 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:28 2.51 1.70 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 13:29 2.52 1.70 0.0063 14.00 0.00 0.00 0.0000 0.00 12.17
3/14 13:30 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 13:31 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:32 2.52 1.70 0.0063 13.99 0.00 0.00 0.0000 0.00 12.17
3/14 13:33 2.49 1.68 0.0062 13.79 0.00 0.00 0.0000 0.00 12.17
3/14 13:34 2.51 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.16
3/14 13:35 2.49 1.68 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 13:36 2.50 1.69 0.0062 13.79 0.00 0.00 0.0000 0.00 12.18
3/14 13:37 2.51 1.70 0.0063 13.79 0.00 0.00 0.0000 0.00 12.18
3/14 13:38 2.52 1.71 0.0063 13.99 0.00 0.00 0.0000 0.00 12.19
3/14 13:39 2.48 1.68 0.0062 13.75 0.00 0.00 0.0000 0.00 12.18
3/14 13:40 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:41 2.47 1.67 0.0061 13.54 0.00 0.00 0.0000 0.00 12.17
3/14 13:42 2.45 1.66 0.0061 13.54 0.00 0.00 0.0000 0.00 12.18
3/14 13:43 2.48 1.68 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:44 2.48 1.68 0.0062 13.78 0.00 0.00 0.0000 0.00 12.18
3/14 13:45 2.51 1.70 0.0063 13.75 0.00 0.00 0.0000 0.00 12.18

Average (all) 2.50 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.18
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.45 1.66 0.0061 13.54 0.00 0.00 0.0000 0.00 12.16
Maximum (all) 2.55 1.72 0.0063 14.01 0.00 0.00 0.0000 0.00 12.19
Average (valid
values only)

2.50 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.18

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 1:25 PM thru 3/14/2019 1:45 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:32 AM, CeDAR 1-Minute Data

3/14 13:25 16801.1 3835.7 20637 2222.6 305
3/14 13:26 16812.6 3837.5 20650 2224.0 305
3/14 13:27 16788.1 3832.0 20620 2220.8 304
3/14 13:28 16791.2 3832.9 20624 2221.2 305
3/14 13:29 16794.3 3827.3 20622 2220.9 304
3/14 13:30 16772.2 3837.3 20610 2219.7 305
3/14 13:31 16784.3 3840.6 20625 2221.3 305
3/14 13:32 16784.1 3826.7 20611 2219.7 305
3/14 13:33 16797.1 3842.8 20640 2222.9 305
3/14 13:34 16779.7 3840.6 20620 2220.8 305
3/14 13:35 16792.5 3837.3 20630 2221.9 305
3/14 13:36 16810.6 3831.1 20642 2223.1 304
3/14 13:37 16811.3 3826.7 20638 2222.7 304
3/14 13:38 16783.7 3827.3 20611 2219.8 304
3/14 13:39 16759.6 3841.0 20601 2218.7 303
3/14 13:40 16778.8 3846.8 20626 2221.4 305
3/14 13:41 16775.9 3839.5 20615 2220.3 305
3/14 13:42 16780.6 3836.2 20617 2220.5 304
3/14 13:43 16789.9 3833.3 20623 2221.1 304
3/14 13:44 16799.4 3831.3 20631 2221.9 304
3/14 13:45 16774.0 3826.0 20600 2218.7 304

Average (all) 16788.6 3834.8 20623 2221.1 304
Total (all) -- -- -- -- --

Minimum (all) 16759.6 3826.0 20600 2218.7 303
Maximum (all) 16812.6 3846.8 20650 2224.0 305
Average (valid
values only)

16788.6 3834.8 20623 2221.1 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:06 PM thru 3/14/2019 2:26 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data

3/14 14:06 2.51 1.70 0.0062 13.77 0.02 0.01 0.0000 0.00 12.17
3/14 14:07 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 14:08 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 14:09 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 14:10 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 14:11 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 14:12 2.51 1.70 0.0063 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 14:13 2.52 1.70 0.0063 13.99 0.00 0.00 0.0000 0.00 12.17
3/14 14:14 2.53 1.71 0.0063 13.99 0.00 0.00 0.0000 0.00 12.17
3/14 14:15 2.53 1.71 0.0063 14.00 0.00 0.00 0.0000 0.00 12.17
3/14 14:16 2.52 1.71 0.0063 13.99 0.00 0.00 0.0000 0.00 12.18
3/14 14:17 2.51 1.70 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 14:18 2.51 1.69 0.0062 13.75 0.00 0.00 0.0000 0.00 12.16
3/14 14:19 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 14:20 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 14:21 2.48 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 14:22 2.47 1.67 0.0062 13.53 0.05 0.03 0.0001 0.22 12.18
3/14 14:23 2.46 1.66 0.0061 13.52 0.00 0.00 0.0000 0.00 12.17
3/14 14:24 2.47 1.67 0.0061 13.53 0.00 0.00 0.0000 0.00 12.17
3/14 14:25 2.48 1.68 0.0062 13.75 0.00 0.00 0.0000 0.00 12.17
3/14 14:26 2.53 1.71 0.0063 13.97 0.00 0.00 0.0000 0.00 12.17

Average (all) 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.01 12.17
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.46 1.66 0.0061 13.52 0.00 0.00 0.0000 0.00 12.16
Maximum (all) 2.53 1.71 0.0063 14.00 0.05 0.03 0.0001 0.22 12.18
Average (valid
values only)

2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.01 12.17

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:06 PM thru 3/14/2019 2:26 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data

3/14 14:06 16788.5 3830.9 20619 2220.7 304
3/14 14:07 16771.8 3828.9 20601 2218.7 304
3/14 14:08 16784.8 3830.9 20616 2220.3 305
3/14 14:09 16785.9 3837.5 20623 2221.1 305
3/14 14:10 16774.6 3844.3 20619 2220.6 304
3/14 14:11 16786.1 3834.2 20620 2220.8 305
3/14 14:12 16779.7 3837.1 20617 2220.5 305
3/14 14:13 16785.9 3832.4 20618 2220.5 304
3/14 14:14 16788.3 3838.6 20627 2221.5 304
3/14 14:15 16802.7 3836.0 20639 2222.8 305
3/14 14:16 16788.1 3836.4 20625 2221.3 305
3/14 14:17 16779.0 3838.6 20618 2220.5 305
3/14 14:18 16764.9 3828.5 20593 2217.9 305
3/14 14:19 16783.5 3840.6 20624 2221.2 304
3/14 14:20 16766.2 3836.8 20603 2218.9 304
3/14 14:21 16783.7 3817.6 20601 2218.8 304
3/14 14:22 16761.2 3830.2 20591 2217.7 303
3/14 14:23 16729.6 3846.1 20576 2216.0 303
3/14 14:24 16763.6 3841.0 20605 2219.1 304
3/14 14:25 16753.2 3841.0 20594 2218.0 303
3/14 14:26 16763.6 3830.2 20594 2217.9 304

Average (all) 16775.5 3835.1 20611 2219.8 304
Total (all) -- -- -- -- --

Minimum (all) 16729.6 3817.6 20576 2216.0 303
Maximum (all) 16802.7 3846.1 20639 2222.8 305
Average (valid
values only)

16775.5 3835.1 20611 2219.8 304

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:42 PM thru 3/14/2019 3:02 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data

3/14 14:42 2.48 1.68 0.0062 13.79 0.00 0.00 0.0000 0.00 12.17
3/14 14:43 2.47 1.67 0.0062 13.56 0.00 0.00 0.0000 0.00 12.18
3/14 14:44 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 14:45 2.52 1.70 0.0063 14.00 0.00 0.00 0.0000 0.00 12.17
3/14 14:46 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.17
3/14 14:47 2.52 1.70 0.0063 13.98 0.00 0.00 0.0000 0.00 12.17
3/14 14:48 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 14:49 2.51 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.16
3/14 14:50 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:51 2.50 1.69 0.0062 13.77 0.00 0.00 0.0000 0.00 12.16
3/14 14:52 2.50 1.69 0.0062 13.76 0.00 0.00 0.0000 0.00 12.16
3/14 14:53 2.49 1.68 0.0062 13.76 0.00 0.00 0.0000 0.00 12.16
3/14 14:54 2.46 1.66 0.0061 13.55 0.03 0.02 0.0000 0.00 12.17
3/14 14:55 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.16
3/14 14:56 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:57 2.51 1.70 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:58 2.51 1.70 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:59 2.51 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.16
3/14 15:00 2.53 1.71 0.0063 13.99 0.00 0.00 0.0000 0.00 12.17
3/14 15:01 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 15:02 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.16

Average (all) 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.46 1.66 0.0061 13.55 0.00 0.00 0.0000 0.00 12.16
Maximum (all) 2.53 1.71 0.0063 14.00 0.03 0.02 0.0000 0.00 12.18
Average (valid
values only)

2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21

Page 1 of 2

W021AS-555757-RT-95R3 235 of 344



CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:42 PM thru 3/14/2019 3:02 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data

3/14 14:42 16808.6 3842.8 20651 2224.2 305
3/14 14:43 16804.0 3832.2 20636 2222.5 305
3/14 14:44 16788.3 3841.3 20630 2221.8 305
3/14 14:45 16780.1 3841.9 20622 2221.0 305
3/14 14:46 16791.0 3834.2 20625 2221.3 305
3/14 14:47 16768.2 3831.8 20600 2218.6 304
3/14 14:48 16773.1 3832.6 20606 2219.3 304
3/14 14:49 16777.9 3846.3 20624 2221.2 304
3/14 14:50 16799.4 3833.8 20633 2222.2 304
3/14 14:51 16772.9 3847.9 20621 2220.8 305
3/14 14:52 16773.5 3837.7 20611 2219.8 304
3/14 14:53 16769.3 3836.8 20606 2219.3 305
3/14 14:54 16783.0 3836.4 20619 2220.7 304
3/14 14:55 16794.9 3842.1 20637 2222.6 304
3/14 14:56 16799.4 3841.3 20641 2223.0 304
3/14 14:57 16796.0 3838.6 20635 2222.3 304
3/14 14:58 16798.5 3834.6 20633 2222.2 304
3/14 14:59 16798.2 3840.4 20639 2222.8 305
3/14 15:00 16786.3 3837.7 20624 2221.2 305
3/14 15:01 16803.5 3838.8 20642 2223.1 305
3/14 15:02 16808.0 3841.0 20649 2223.9 305

Average (all) 16789.2 3838.6 20628 2221.6 305
Total (all) -- -- -- -- --

Minimum (all) 16768.2 3831.8 20600 2218.6 304
Maximum (all) 16808.6 3847.9 20651 2224.2 305
Average (valid
values only)

16789.2 3838.6 20628 2221.6 305

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 3:16 PM thru 3/14/2019 3:36 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:34 AM, CeDAR 1-Minute Data

3/14 15:16 2.42 1.64 0.0060 13.26 0.00 0.00 0.0000 0.00 12.20
3/14 15:17 2.40 1.63 0.0060 13.27 0.00 0.00 0.0000 0.00 12.20
3/14 15:18 2.38 1.61 0.0059 13.03 0.00 0.00 0.0000 0.00 12.19
3/14 15:19 2.39 1.62 0.0060 13.31 0.00 0.00 0.0000 0.00 12.20
3/14 15:20 2.50 1.69 0.0062 13.73 0.00 0.00 0.0000 0.00 12.18
3/14 15:21 2.48 1.68 0.0062 13.73 0.01 0.01 0.0000 0.00 12.19
3/14 15:22 2.46 1.67 0.0061 13.49 0.00 0.00 0.0000 0.00 12.19
3/14 15:23 2.42 1.64 0.0060 13.30 0.02 0.01 0.0000 0.00 12.19
3/14 15:24 2.46 1.67 0.0061 13.50 0.03 0.02 0.0000 0.00 12.19
3/14 15:25 2.46 1.67 0.0061 13.51 0.00 0.00 0.0000 0.00 12.19
3/14 15:26 2.43 1.65 0.0061 13.48 0.00 0.00 0.0000 0.00 12.21
3/14 15:27 2.41 1.64 0.0060 13.27 0.00 0.00 0.0000 0.00 12.21
3/14 15:28 2.39 1.62 0.0060 13.26 0.00 0.00 0.0000 0.00 12.21
3/14 15:29 2.41 1.63 0.0060 13.27 0.00 0.00 0.0000 0.00 12.20
3/14 15:30 2.38 1.62 0.0060 13.06 0.00 0.00 0.0000 0.00 12.21
3/14 15:31 2.51 1.70 0.0063 13.74 0.00 0.00 0.0000 0.00 12.19
3/14 15:32 2.55 1.73 0.0064 13.98 0.00 0.00 0.0000 0.00 12.18
3/14 15:33 2.48 1.68 0.0062 13.75 0.00 0.00 0.0000 0.00 12.18
3/14 15:34 2.49 1.68 0.0062 13.73 0.00 0.00 0.0000 0.00 12.18
3/14 15:35 2.43 1.65 0.0061 13.48 0.00 0.00 0.0000 0.00 12.21
3/14 15:36 2.35 1.60 0.0059 13.03 0.01 0.01 0.0000 0.00 12.22

Average (all) 2.44 1.65 0.0061 13.44 0.00 0.00 0.0000 0.00 12.20
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.35 1.60 0.0059 13.03 0.00 0.00 0.0000 0.00 12.18
Maximum (all) 2.55 1.73 0.0064 13.98 0.03 0.02 0.0000 0.00 12.22
Average (valid
values only)

2.44 1.65 0.0061 13.44 0.00 0.00 0.0000 0.00 12.20

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 3:16 PM thru 3/14/2019 3:36 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:34 AM, CeDAR 1-Minute Data

3/14 15:16 16677.0 3836.6 20514 2209.3 303
3/14 15:17 16690.3 3841.7 20532 2211.3 303
3/14 15:18 16673.1 3842.8 20516 2209.6 302
3/14 15:19 16763.1 3836.8 20600 2218.6 303
3/14 15:20 16733.6 3833.5 20567 2215.1 303
3/14 15:21 16724.9 3839.3 20564 2214.8 303
3/14 15:22 16692.3 3841.9 20534 2211.6 303
3/14 15:23 16736.9 3835.7 20573 2215.7 303
3/14 15:24 16706.0 3840.2 20546 2212.8 303
3/14 15:25 16722.5 3840.2 20563 2214.6 303
3/14 15:26 16685.4 3833.1 20519 2209.8 302
3/14 15:27 16685.0 3847.0 20532 2211.3 303
3/14 15:28 16688.3 3843.9 20532 2211.3 302
3/14 15:29 16698.0 3841.5 20540 2212.1 303
3/14 15:30 16723.2 3829.1 20552 2213.5 303
3/14 15:31 16748.1 3831.1 20579 2216.4 303
3/14 15:32 16757.0 3839.5 20597 2218.2 303
3/14 15:33 16746.6 3843.7 20590 2217.6 303
3/14 15:34 16727.8 3840.2 20568 2215.2 303
3/14 15:35 16678.6 3843.2 20522 2210.2 302
3/14 15:36 16668.2 3841.9 20510 2209.0 302

Average (all) 16710.8 3839.2 20550 2213.2 303
Total (all) -- -- -- -- --

Minimum (all) 16668.2 3829.1 20510 2209.0 302
Maximum (all) 16763.1 3847.0 20600 2218.6 303
Average (valid
values only)

16710.8 3839.2 20550 2213.2 303

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 4:06 PM thru 3/14/2019 4:26 PM

Timestamp

(Turbine 2)
75-NOx ppm

1-Min

(Turbine 2)
NOx ppm
@15% O2

1-Min

(Turbine 2)
75-NOx

lb/mmBtu 1-Min

(Turbine 2)
NOx lb/hr
1-Min Avg

(Turbine 2) CO
ppm 1-Min

(Turbine 2) CO
ppm @ 15%

O2 1 Min
(Turbine 2) CO
lb/mmBtu 1-Min

(Turbine 2) CO
lb/hr 1-Min Avg

(Turbine 2)
75-O2% 1-Min

CeDAR Reports 10/29/2019 9:35 AM, CeDAR 1-Minute Data

3/14 16:06 2.47 1.68 0.0062 13.72 0.00 0.00 0.0000 0.00 12.23
3/14 16:07 2.54 1.72 0.0064 13.97 0.00 0.00 0.0000 0.00 12.21
3/14 16:08 2.53 1.72 0.0063 13.93 0.00 0.00 0.0000 0.00 12.22
3/14 16:09 2.40 1.64 0.0060 13.26 0.00 0.00 0.0000 0.00 12.25
3/14 16:10 2.37 1.62 0.0060 13.04 0.00 0.00 0.0000 0.00 12.25
3/14 16:11 2.44 1.66 0.0061 13.51 0.00 0.00 0.0000 0.00 12.23
3/14 16:12 2.51 1.71 0.0063 13.93 0.00 0.00 0.0000 0.00 12.22
3/14 16:13 2.41 1.64 0.0060 13.25 0.00 0.00 0.0000 0.00 12.24
3/14 16:14 2.40 1.64 0.0060 13.26 0.00 0.00 0.0000 0.00 12.25
3/14 16:15 2.45 1.67 0.0061 13.50 0.00 0.00 0.0000 0.00 12.24
3/14 16:16 2.54 1.72 0.0064 13.95 0.00 0.00 0.0000 0.00 12.21
3/14 16:17 2.45 1.67 0.0061 13.48 0.00 0.00 0.0000 0.00 12.24
3/14 16:18 2.44 1.66 0.0061 13.48 0.00 0.00 0.0000 0.00 12.23
3/14 16:19 2.44 1.66 0.0061 13.49 0.02 0.01 0.0000 0.00 12.24
3/14 16:20 2.46 1.67 0.0062 13.73 0.00 0.00 0.0000 0.00 12.23
3/14 16:21 2.56 1.74 0.0064 14.18 0.00 0.00 0.0000 0.00 12.22
3/14 16:22 2.54 1.72 0.0064 13.97 0.00 0.00 0.0000 0.00 12.21
3/14 16:23 2.56 1.74 0.0064 14.13 0.00 0.00 0.0000 0.00 12.22
3/14 16:24 2.45 1.67 0.0061 13.52 0.00 0.00 0.0000 0.00 12.24
3/14 16:25 2.59 1.76 0.0065 14.37 0.00 0.00 0.0000 0.00 12.21
3/14 16:26 2.47 1.68 0.0062 13.69 0.00 0.00 0.0000 0.00 12.25

Average (all) 2.48 1.69 0.0062 13.68 0.00 0.00 0.0000 0.00 12.23
Total (all) -- -- -- -- -- -- -- -- --

Minimum (all) 2.37 1.62 0.0060 13.04 0.00 0.00 0.0000 0.00 12.21
Maximum (all) 2.59 1.76 0.0065 14.37 0.02 0.01 0.0000 0.00 12.25
Average (valid
values only)

2.48 1.69 0.0062 13.68 0.00 0.00 0.0000 0.00 12.23

Total (valid
values only)

-- -- -- -- -- -- -- -- --

Count (valid
values only)

21 21 21 21 21 21 21 21 21

Page 1 of 2

W021AS-555757-RT-95R3 239 of 344



CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 4:06 PM thru 3/14/2019 4:26 PM

Timestamp

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:35 AM, CeDAR 1-Minute Data

3/14 16:06 16712.4 3832.4 20545 2212.6 302
3/14 16:07 16758.7 3837.3 20596 2218.2 304
3/14 16:08 16690.3 3846.8 20537 2211.8 302
3/14 16:09 16676.4 3845.0 20521 2210.1 301
3/14 16:10 16680.6 3841.9 20523 2210.3 301
3/14 16:11 16733.1 3843.2 20576 2216.1 303
3/14 16:12 16676.8 3842.1 20519 2209.9 302
3/14 16:13 16664.7 3843.5 20508 2208.7 301
3/14 16:14 16679.0 3844.6 20524 2210.4 302
3/14 16:15 16713.2 3839.7 20553 2213.5 302
3/14 16:16 16710.4 3849.2 20560 2214.3 302
3/14 16:17 16679.5 3840.6 20520 2210.0 302
3/14 16:18 16677.7 3840.6 20518 2209.8 302
3/14 16:19 16698.9 3841.9 20541 2212.3 302
3/14 16:20 16726.0 3841.3 20567 2215.1 302
3/14 16:21 16726.0 3843.7 20570 2215.4 302
3/14 16:22 16736.4 3841.5 20578 2216.2 302
3/14 16:23 16649.9 3842.1 20492 2207.0 301
3/14 16:24 16724.9 3845.0 20570 2215.4 302
3/14 16:25 16689.0 3842.1 20531 2211.2 302
3/14 16:26 16659.6 3850.8 20510 2208.9 301

Average (all) 16698.3 3842.6 20541 2212.2 302
Total (all) -- -- -- -- --

Minimum (all) 16649.9 3832.4 20492 2207.0 301
Maximum (all) 16758.7 3850.8 20596 2218.2 304
Average (valid
values only)

16698.3 3842.6 20541 2212.2 302

Total (valid
values only)

-- -- -- -- --

Count (valid
values only)

21 21 21 21 21

Page 2 of 2

W021AS-555757-RT-95R3 240 of 344



CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 10:58 AM thru 3/14/2019 11:27 AM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:44 AM, CeDAR 1-Minute Data

3/14 10:58 2.75 1.9 5.61 16956.6 3849.4 20806 2240.8 307
3/14 10:59 2.74 1.8 5.61 16965.0 3849.6 20815 2241.7 306
3/14 11:00 2.78 1.9 5.60 16940.4 3848.3 20789 2239.0 306
3/14 11:01 2.75 1.9 5.59 16948.8 3841.5 20790 2239.1 307
3/14 11:02 2.71 1.8 5.59 16944.2 3839.9 20784 2238.5 307
3/14 11:03 2.72 1.8 5.59 16944.6 3843.7 20788 2238.9 307
3/14 11:04 2.73 1.8 5.59 16929.2 3843.9 20773 2237.3 307
3/14 11:05 2.78 1.9 5.60 16945.7 3848.8 20795 2239.6 307
3/14 11:06 2.79 1.9 5.83 16951.5 3853.6 20805 2240.7 307
3/14 11:07 2.80 1.9 5.82 16942.2 3854.9 20797 2239.9 307
3/14 11:08 2.78 1.9 5.61 16966.7 3851.6 20818 2242.1 307
3/14 11:09 2.75 1.9 5.60 16925.0 3845.0 20770 2236.9 307
3/14 11:10 2.71 1.8 5.59 16948.8 3843.9 20793 2239.4 307
3/14 11:11 2.77 1.9 5.60 16925.9 3848.8 20775 2237.4 307
3/14 11:12 2.75 1.9 5.60 16940.4 3847.4 20788 2238.9 307
3/14 11:13 2.75 1.9 5.61 16957.0 3847.2 20804 2240.6 307
3/14 11:14 2.76 1.9 5.60 16922.1 3851.4 20774 2237.3 306
3/14 11:15 2.77 1.9 5.60 16933.4 3846.1 20780 2237.9 307
3/14 11:16 2.81 1.9 5.82 16911.1 3851.9 20763 2236.1 306
3/14 11:17 2.78 1.9 5.60 16965.4 3843.0 20808 2241.1 307
3/14 11:18 2.78 1.9 5.60 16935.1 3853.2 20788 2238.9 307
3/14 11:19 2.77 1.9 5.60 16939.1 3847.9 20787 2238.7 307
3/14 11:20 2.77 1.9 5.60 16922.1 3848.1 20770 2236.9 306
3/14 11:21 2.76 1.9 5.60 16924.3 3846.3 20771 2236.9 306
3/14 11:22 2.78 1.9 5.60 16938.9 3846.8 20786 2238.6 306
3/14 11:23 2.82 1.9 5.82 16919.9 3848.3 20768 2236.8 306
3/14 11:24 2.80 1.9 5.81 16906.0 3847.4 20753 2235.2 306
3/14 11:25 2.81 1.9 5.82 16931.4 3845.5 20777 2237.7 306
3/14 11:26 2.80 1.9 5.81 16903.1 3848.1 20751 2234.9 306
3/14 11:27 2.84 1.9 5.81 16901.6 3848.8 20750 2234.8 306
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:44 AM, CeDAR 1-Minute Data

Average (all) 2.77 1.9 5.66 16936.2 3847.7 20784 2238.4 307
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.71 1.8 5.59 16901.6 3839.9 20750 2234.8 306
Maximum (all) 2.84 1.9 5.83 16966.7 3854.9 20818 2242.1 307
Average (valid
values only)

2.77 1.9 5.66 16936.2 3847.7 20784 2238.4 307

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 11:38 AM thru 3/14/2019 12:07 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:43 AM, CeDAR 1-Minute Data

3/14 11:38 2.81 1.9 5.79 16830.5 3841.7 20672 2226.4 305
3/14 11:39 2.83 1.9 5.80 16845.7 3847.0 20693 2228.6 305
3/14 11:40 2.77 1.9 5.57 16825.4 3846.8 20672 2226.4 306
3/14 11:41 2.80 1.9 5.80 16851.2 3844.1 20695 2228.9 306
3/14 11:42 2.84 1.9 5.79 16834.2 3847.9 20682 2227.4 305
3/14 11:43 2.84 1.9 5.80 16868.0 3844.3 20712 2230.7 306
3/14 11:44 2.84 1.9 5.80 16863.2 3851.6 20715 2231.0 306
3/14 11:45 2.84 1.9 5.80 16867.6 3845.9 20714 2230.8 305
3/14 11:46 2.82 1.9 5.80 16857.0 3846.6 20704 2229.8 305
3/14 11:47 2.81 1.9 5.80 16849.7 3847.9 20698 2229.1 305
3/14 11:48 2.78 1.9 5.58 16856.1 3844.8 20701 2229.5 304
3/14 11:49 2.77 1.9 5.58 16857.2 3851.2 20708 2230.3 305
3/14 11:50 2.79 1.9 5.80 16857.0 3849.0 20706 2230.0 305
3/14 11:51 2.80 1.9 5.80 16851.2 3843.7 20695 2228.9 305
3/14 11:52 2.85 1.9 5.80 16849.9 3847.9 20698 2229.1 306
3/14 11:53 2.86 1.9 5.79 16828.7 3842.1 20671 2226.3 305
3/14 11:54 2.85 1.9 5.80 16853.7 3844.1 20698 2229.1 305
3/14 11:55 2.84 1.9 5.80 16841.1 3847.9 20689 2228.2 304
3/14 11:56 2.82 1.9 5.80 16855.2 3850.1 20705 2230.0 306
3/14 11:57 2.81 1.9 5.79 16852.1 3838.4 20691 2228.4 304
3/14 11:58 2.82 1.9 5.79 16823.0 3841.7 20665 2225.6 304
3/14 11:59 2.82 1.9 5.79 16825.6 3848.3 20674 2226.6 304
3/14 12:00 2.85 1.9 5.79 16826.3 3846.1 20672 2226.4 304
3/14 12:01 2.87 1.9 5.80 16853.7 3846.1 20700 2229.3 305
3/14 12:02 2.86 1.9 5.80 16841.3 3850.1 20691 2228.5 305
3/14 12:03 2.85 1.9 5.80 16874.2 3838.4 20713 2230.8 306
3/14 12:04 2.86 1.9 5.80 16850.6 3847.4 20698 2229.2 306
3/14 12:05 2.84 1.9 5.79 16871.6 3819.2 20691 2228.4 306
3/14 12:06 2.79 1.9 5.80 16875.3 3823.4 20699 2229.3 306
3/14 12:07 2.81 1.9 5.80 16879.7 3828.9 20709 2230.3 306
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:43 AM, CeDAR 1-Minute Data

Average (all) 2.82 1.9 5.78 16850.5 3843.8 20694 2228.8 305
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.77 1.9 5.57 16823.0 3819.2 20665 2225.6 304
Maximum (all) 2.87 1.9 5.80 16879.7 3851.6 20715 2231.0 306
Average (valid
values only)

2.82 1.9 5.78 16850.5 3843.8 20694 2228.8 305

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:14 PM thru 3/14/2019 12:43 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:42 AM, CeDAR 1-Minute Data

3/14 12:14 2.80 1.9 5.78 16836.4 3834.0 20670 2226.2 304
3/14 12:15 2.78 1.9 5.56 16825.6 3836.6 20662 2225.3 304
3/14 12:16 2.79 1.9 5.79 16840.2 3827.6 20668 2225.9 305
3/14 12:17 2.86 1.9 5.78 16819.9 3830.9 20651 2224.1 305
3/14 12:18 2.87 1.9 5.79 16822.5 3839.7 20662 2225.3 305
3/14 12:19 2.84 1.9 5.78 16823.2 3831.8 20655 2224.6 304
3/14 12:20 2.84 1.9 5.78 16819.7 3829.1 20649 2223.9 304
3/14 12:21 2.80 1.9 5.79 16837.8 3839.5 20677 2226.9 304
3/14 12:22 2.82 1.9 5.79 16841.3 3828.5 20670 2226.1 305
3/14 12:23 2.85 1.9 5.79 16851.2 3833.3 20685 2227.7 306
3/14 12:24 2.89 1.9 5.78 16835.3 3826.9 20662 2225.4 304
3/14 12:25 2.85 1.9 5.78 16833.4 3828.0 20661 2225.3 305
3/14 12:26 2.87 1.9 5.78 16833.8 3830.2 20664 2225.5 304
3/14 12:27 2.85 1.9 5.79 16855.7 3834.9 20691 2228.4 305
3/14 12:28 2.81 1.9 5.79 16840.2 3828.9 20669 2226.1 304
3/14 12:29 2.82 1.9 5.78 16812.8 3832.2 20645 2223.4 304
3/14 12:30 2.82 1.9 5.77 16801.6 3833.3 20635 2222.3 304
3/14 12:31 2.82 1.9 5.78 16824.5 3831.3 20656 2224.6 304
3/14 12:32 2.79 1.9 5.79 16812.4 3841.0 20653 2224.4 304
3/14 12:33 2.82 1.9 5.77 16796.7 3826.5 20623 2221.1 304
3/14 12:34 2.81 1.9 5.78 16806.4 3834.0 20640 2222.9 304
3/14 12:35 2.80 1.9 5.77 16800.0 3832.4 20632 2222.1 304
3/14 12:36 2.79 1.9 5.77 16775.7 3826.2 20602 2218.8 304
3/14 12:37 2.78 1.9 5.56 16820.5 3835.1 20656 2224.6 304
3/14 12:38 2.78 1.9 5.56 16820.5 3823.4 20644 2223.4 304
3/14 12:39 2.76 1.9 5.56 16820.8 3837.1 20658 2224.9 304
3/14 12:40 2.77 1.9 5.56 16818.8 3826.2 20645 2223.5 304
3/14 12:41 2.78 1.9 5.55 16799.8 3832.2 20632 2222.0 304
3/14 12:42 2.76 1.9 5.56 16828.1 3835.7 20664 2225.5 304
3/14 12:43 2.82 1.9 5.79 16804.7 3841.0 20646 2223.6 304
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:42 AM, CeDAR 1-Minute Data

Average (all) 2.81 1.9 5.73 16822.0 3832.3 20654 2224.5 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.76 1.9 5.55 16775.7 3823.4 20602 2218.8 304
Maximum (all) 2.89 1.9 5.79 16855.7 3841.0 20691 2228.4 306
Average (valid
values only)

2.81 1.9 5.73 16822.0 3832.3 20654 2224.5 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 12:50 PM thru 3/14/2019 1:19 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:41 AM, CeDAR 1-Minute Data

3/14 12:50 2.85 1.9 5.77 16799.6 3837.3 20637 2222.6 304
3/14 12:51 2.82 1.9 5.78 16820.5 3832.9 20653 2224.4 304
3/14 12:52 2.78 1.9 5.77 16795.2 3830.2 20625 2221.3 304
3/14 12:53 2.84 1.9 5.78 16815.5 3833.3 20649 2223.8 304
3/14 12:54 2.87 1.9 5.78 16815.5 3826.9 20642 2223.2 305
3/14 12:55 2.84 1.9 5.77 16779.9 3832.0 20612 2219.9 305
3/14 12:56 2.90 2.0 6.00 16790.1 3837.9 20628 2221.6 305
3/14 12:57 2.91 2.0 6.00 16784.6 3842.1 20627 2221.5 305
3/14 12:58 2.89 2.0 5.99 16780.4 3832.4 20613 2219.9 303
3/14 12:59 2.87 1.9 5.77 16767.6 3833.8 20601 2218.8 303
3/14 13:00 2.84 1.9 5.77 16770.2 3838.2 20608 2219.6 303
3/14 13:01 2.87 1.9 5.76 16763.8 3827.8 20592 2217.8 303
3/14 13:02 2.87 1.9 5.78 16804.4 3834.9 20639 2222.8 304
3/14 13:03 2.84 1.9 5.77 16793.4 3835.1 20629 2221.6 304
3/14 13:04 2.83 1.9 5.77 16776.8 3832.2 20609 2219.6 304
3/14 13:05 2.85 1.9 5.76 16758.5 3836.0 20595 2218.0 304
3/14 13:06 2.83 1.9 5.77 16768.4 3828.5 20597 2218.3 304
3/14 13:07 2.90 2.0 6.00 16766.2 3835.3 20602 2218.8 304
3/14 13:08 2.91 2.0 5.98 16761.8 3833.3 20595 2218.0 303
3/14 13:09 2.89 2.0 6.00 16766.9 3836.4 20603 2219.0 304
3/14 13:10 2.87 1.9 5.77 16775.5 3836.2 20612 2219.9 305
3/14 13:11 2.84 1.9 5.77 16774.2 3833.8 20608 2219.5 305
3/14 13:12 2.88 1.9 5.77 16795.6 3828.5 20624 2221.2 305
3/14 13:13 2.85 1.9 5.77 16786.8 3828.0 20615 2220.2 304
3/14 13:14 2.89 2.0 6.00 16785.2 3840.2 20625 2221.4 304
3/14 13:15 2.88 1.9 5.78 16785.9 3841.5 20627 2221.5 304
3/14 13:16 2.88 1.9 5.77 16792.3 3835.7 20628 2221.6 304
3/14 13:17 2.88 1.9 5.77 16797.6 3829.1 20627 2221.5 304
3/14 13:18 2.85 1.9 5.78 16781.2 3839.1 20620 2220.8 303
3/14 13:19 2.84 1.9 5.76 16757.8 3827.8 20586 2217.1 303
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:41 AM, CeDAR 1-Minute Data

Average (all) 2.86 1.9 5.82 16783.7 3833.9 20618 2220.5 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.78 1.9 5.76 16757.8 3826.9 20586 2217.1 303
Maximum (all) 2.91 2.0 6.00 16820.5 3842.1 20653 2224.4 305
Average (valid
values only)

2.86 1.9 5.82 16783.7 3833.9 20618 2220.5 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 1:25 PM thru 3/14/2019 1:54 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:40 AM, CeDAR 1-Minute Data

3/14 13:25 2.88 1.9 5.77 16801.1 3835.7 20637 2222.6 305
3/14 13:26 2.86 1.9 5.78 16812.6 3837.5 20650 2224.0 305
3/14 13:27 2.90 2.0 5.99 16788.1 3832.0 20620 2220.8 304
3/14 13:28 2.91 2.0 5.99 16791.2 3832.9 20624 2221.2 305
3/14 13:29 2.92 2.0 5.99 16794.3 3827.3 20622 2220.9 304
3/14 13:30 2.95 2.0 6.00 16772.2 3837.3 20610 2219.7 305
3/14 13:31 2.94 2.0 6.00 16784.3 3840.6 20625 2221.3 305
3/14 13:32 2.93 2.0 5.99 16784.1 3826.7 20611 2219.7 305
3/14 13:33 2.91 2.0 6.00 16797.1 3842.8 20640 2222.9 305
3/14 13:34 2.91 2.0 6.00 16779.7 3840.6 20620 2220.8 305
3/14 13:35 2.92 2.0 6.00 16792.5 3837.3 20630 2221.9 305
3/14 13:36 2.88 1.9 5.78 16810.6 3831.1 20642 2223.1 304
3/14 13:37 2.90 2.0 6.00 16811.3 3826.7 20638 2222.7 304
3/14 13:38 2.89 2.0 5.99 16783.7 3827.3 20611 2219.8 304
3/14 13:39 2.89 2.0 5.99 16759.6 3841.0 20601 2218.7 303
3/14 13:40 2.92 2.0 6.00 16778.8 3846.8 20626 2221.4 305
3/14 13:41 2.94 2.0 6.00 16775.9 3839.5 20615 2220.3 305
3/14 13:42 2.94 2.0 6.00 16780.6 3836.2 20617 2220.5 304
3/14 13:43 2.86 1.9 5.77 16789.9 3833.3 20623 2221.1 304
3/14 13:44 2.88 1.9 5.77 16799.4 3831.3 20631 2221.9 304
3/14 13:45 2.83 1.9 5.77 16774.0 3826.0 20600 2218.7 304
3/14 13:46 2.82 1.9 5.77 16770.9 3835.5 20606 2219.3 304
3/14 13:47 2.86 1.9 5.77 16791.6 3836.4 20628 2221.7 304
3/14 13:48 2.86 1.9 5.77 16785.4 3835.5 20621 2220.9 304
3/14 13:49 2.87 1.9 5.77 16796.9 3838.2 20635 2222.4 304
3/14 13:50 2.87 1.9 5.77 16787.0 3836.4 20623 2221.2 305
3/14 13:51 2.87 1.9 5.77 16777.7 3834.2 20612 2219.9 305
3/14 13:52 2.85 1.9 5.76 16741.7 3835.3 20577 2216.2 303
3/14 13:53 2.87 1.9 5.77 16768.4 3837.3 20606 2219.3 303
3/14 13:54 2.86 1.9 5.76 16758.7 3835.7 20594 2218.0 304
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:40 AM, CeDAR 1-Minute Data

Average (all) 2.89 2.0 5.88 16784.6 3835.1 20620 2220.8 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.82 1.9 5.76 16741.7 3826.0 20577 2216.2 303
Maximum (all) 2.95 2.0 6.00 16812.6 3846.8 20650 2224.0 305
Average (valid
values only)

2.89 2.0 5.88 16784.6 3835.1 20620 2220.8 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:06 PM thru 3/14/2019 2:35 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:40 AM, CeDAR 1-Minute Data

3/14 14:06 2.91 2.0 5.99 16788.5 3830.9 20619 2220.7 304
3/14 14:07 2.92 2.0 5.99 16771.8 3828.9 20601 2218.7 304
3/14 14:08 2.96 2.0 5.99 16784.8 3830.9 20616 2220.3 305
3/14 14:09 2.97 2.0 6.00 16785.9 3837.5 20623 2221.1 305
3/14 14:10 2.92 2.0 6.00 16774.6 3844.3 20619 2220.6 304
3/14 14:11 2.93 2.0 5.99 16786.1 3834.2 20620 2220.8 305
3/14 14:12 2.92 2.0 6.00 16779.7 3837.1 20617 2220.5 305
3/14 14:13 2.93 2.0 5.99 16785.9 3832.4 20618 2220.5 304
3/14 14:14 2.91 2.0 6.00 16788.3 3838.6 20627 2221.5 304
3/14 14:15 2.91 2.0 6.01 16802.7 3836.0 20639 2222.8 305
3/14 14:16 2.92 2.0 6.00 16788.1 3836.4 20625 2221.3 305
3/14 14:17 2.94 2.0 6.00 16779.0 3838.6 20618 2220.5 305
3/14 14:18 2.94 2.0 5.99 16764.9 3828.5 20593 2217.9 305
3/14 14:19 2.91 2.0 6.00 16783.5 3840.6 20624 2221.2 304
3/14 14:20 2.94 2.0 6.00 16766.2 3836.8 20603 2218.9 304
3/14 14:21 2.95 2.0 5.99 16783.7 3817.6 20601 2218.8 304
3/14 14:22 2.94 2.0 5.98 16761.2 3830.2 20591 2217.7 303
3/14 14:23 2.90 2.0 5.98 16729.6 3846.1 20576 2216.0 303
3/14 14:24 2.94 2.0 5.99 16763.6 3841.0 20605 2219.1 304
3/14 14:25 2.93 2.0 5.99 16753.2 3841.0 20594 2218.0 303
3/14 14:26 2.88 1.9 5.76 16763.6 3830.2 20594 2217.9 304
3/14 14:27 2.95 2.0 6.00 16772.9 3834.4 20607 2219.4 304
3/14 14:28 2.94 2.0 6.00 16788.3 3839.5 20628 2221.6 305
3/14 14:29 2.95 2.0 6.00 16769.1 3841.3 20610 2219.7 304
3/14 14:30 2.92 2.0 5.99 16759.6 3839.3 20599 2218.5 304
3/14 14:31 2.91 2.0 5.98 16755.9 3827.3 20583 2216.8 304
3/14 14:32 2.95 2.0 6.00 16768.9 3835.5 20604 2219.1 305
3/14 14:33 2.89 2.0 5.99 16778.6 3833.5 20612 2220.0 305
3/14 14:34 2.87 1.9 5.78 16771.5 3840.6 20612 2219.9 305
3/14 14:35 2.89 2.0 6.00 16779.0 3836.6 20616 2220.3 304
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:40 AM, CeDAR 1-Minute Data

Average (all) 2.92 2.0 5.98 16774.3 3835.5 20610 2219.7 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.87 1.9 5.76 16729.6 3817.6 20576 2216.0 303
Maximum (all) 2.97 2.0 6.01 16802.7 3846.1 20639 2222.8 305
Average (valid
values only)

2.92 2.0 5.98 16774.3 3835.5 20610 2219.7 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 2:42 PM thru 3/14/2019 3:11 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:39 AM, CeDAR 1-Minute Data

3/14 14:42 2.87 1.9 5.79 16808.6 3842.8 20651 2224.2 305
3/14 14:43 2.84 1.9 5.78 16804.0 3832.2 20636 2222.5 305
3/14 14:44 2.89 2.0 6.00 16788.3 3841.3 20630 2221.8 305
3/14 14:45 2.93 2.0 6.00 16780.1 3841.9 20622 2221.0 305
3/14 14:46 2.96 2.0 5.99 16791.0 3834.2 20625 2221.3 305
3/14 14:47 2.95 2.0 5.99 16768.2 3831.8 20600 2218.6 304
3/14 14:48 2.94 2.0 5.99 16773.1 3832.6 20606 2219.3 304
3/14 14:49 2.90 2.0 6.00 16777.9 3846.3 20624 2221.2 304
3/14 14:50 2.92 2.0 6.00 16799.4 3833.8 20633 2222.2 304
3/14 14:51 2.91 2.0 6.00 16772.9 3847.9 20621 2220.8 305
3/14 14:52 2.90 2.0 6.00 16773.5 3837.7 20611 2219.8 304
3/14 14:53 2.90 2.0 6.00 16769.3 3836.8 20606 2219.3 305
3/14 14:54 2.90 2.0 6.00 16783.0 3836.4 20619 2220.7 304
3/14 14:55 2.89 2.0 6.00 16794.9 3842.1 20637 2222.6 304
3/14 14:56 2.92 2.0 6.01 16799.4 3841.3 20641 2223.0 304
3/14 14:57 2.90 2.0 6.00 16796.0 3838.6 20635 2222.3 304
3/14 14:58 2.90 2.0 6.00 16798.5 3834.6 20633 2222.2 304
3/14 14:59 2.91 2.0 6.00 16798.2 3840.4 20639 2222.8 305
3/14 15:00 2.90 2.0 6.00 16786.3 3837.7 20624 2221.2 305
3/14 15:01 2.91 2.0 6.01 16803.5 3838.8 20642 2223.1 305
3/14 15:02 2.91 2.0 6.01 16808.0 3841.0 20649 2223.9 305
3/14 15:03 2.92 2.0 6.00 16800.0 3833.8 20634 2222.3 305
3/14 15:04 2.93 2.0 6.01 16815.9 3836.0 20652 2224.2 305
3/14 15:05 2.89 2.0 6.01 16807.3 3837.1 20644 2223.4 305
3/14 15:06 2.88 1.9 5.77 16797.6 3838.4 20636 2222.5 305
3/14 15:07 2.89 2.0 6.00 16812.6 3833.5 20646 2223.6 304
3/14 15:08 2.86 1.9 5.77 16799.8 3838.2 20638 2222.7 304
3/14 15:09 2.86 1.9 5.79 16805.5 3839.5 20645 2223.5 304
3/14 15:10 2.86 1.9 5.75 16696.5 3838.6 20535 2211.6 303
3/14 15:11 2.92 2.0 5.98 16701.1 3842.4 20544 2212.5 302
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:39 AM, CeDAR 1-Minute Data

Average (all) 2.90 2.0 5.96 16787.0 3838.3 20625 2221.3 304
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.84 1.9 5.75 16696.5 3831.8 20535 2211.6 302
Maximum (all) 2.96 2.0 6.01 16815.9 3847.9 20652 2224.2 305
Average (valid
values only)

2.90 2.0 5.96 16787.0 3838.3 20625 2221.3 304

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 3:16 PM thru 3/14/2019 3:45 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:38 AM, CeDAR 1-Minute Data

3/14 15:16 2.95 2.0 5.97 16677.0 3836.6 20514 2209.3 303
3/14 15:17 2.91 2.0 5.97 16690.3 3841.7 20532 2211.3 303
3/14 15:18 2.91 2.0 5.97 16673.1 3842.8 20516 2209.6 302
3/14 15:19 2.85 1.9 5.76 16763.1 3836.8 20600 2218.6 303
3/14 15:20 2.86 1.9 5.76 16733.6 3833.5 20567 2215.1 303
3/14 15:21 2.86 1.9 5.76 16724.9 3839.3 20564 2214.8 303
3/14 15:22 2.86 1.9 5.75 16692.3 3841.9 20534 2211.6 303
3/14 15:23 2.88 2.0 5.99 16736.9 3835.7 20573 2215.7 303
3/14 15:24 2.87 1.9 5.76 16706.0 3840.2 20546 2212.8 303
3/14 15:25 2.87 1.9 5.76 16722.5 3840.2 20563 2214.6 303
3/14 15:26 2.86 1.9 5.74 16685.4 3833.1 20519 2209.8 302
3/14 15:27 2.82 1.9 5.75 16685.0 3847.0 20532 2211.3 303
3/14 15:28 2.82 1.9 5.75 16688.3 3843.9 20532 2211.3 302
3/14 15:29 2.82 1.9 5.76 16698.0 3841.5 20540 2212.1 303
3/14 15:30 2.84 1.9 5.75 16723.2 3829.1 20552 2213.5 303
3/14 15:31 2.85 1.9 5.76 16748.1 3831.1 20579 2216.4 303
3/14 15:32 2.84 1.9 5.77 16757.0 3839.5 20597 2218.2 303
3/14 15:33 2.89 2.0 5.99 16746.6 3843.7 20590 2217.6 303
3/14 15:34 2.89 2.0 5.98 16727.8 3840.2 20568 2215.2 303
3/14 15:35 2.86 1.9 5.75 16678.6 3843.2 20522 2210.2 302
3/14 15:36 2.81 1.9 5.75 16668.2 3841.9 20510 2209.0 302
3/14 15:37 2.77 1.9 5.75 16728.3 3834.6 20563 2214.6 303
3/14 15:38 2.83 1.9 5.75 16724.3 3833.5 20558 2214.1 303
3/14 15:39 2.79 1.9 5.74 16673.7 3835.3 20509 2208.9 302
3/14 15:40 2.84 1.9 5.75 16669.3 3839.5 20509 2208.8 302
3/14 15:41 2.77 1.9 5.75 16676.4 3847.4 20524 2210.4 303
3/14 15:42 2.81 1.9 5.75 16715.7 3833.8 20550 2213.2 303
3/14 15:43 2.81 1.9 5.74 16687.2 3837.9 20525 2210.5 303
3/14 15:44 2.80 1.9 5.75 16682.5 3843.5 20526 2210.6 302
3/14 15:45 2.79 1.9 5.76 16703.1 3843.5 20547 2212.8 303
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:38 AM, CeDAR 1-Minute Data

Average (all) 2.84 1.9 5.80 16706.2 3839.1 20545 2212.7 303
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.77 1.9 5.74 16668.2 3829.1 20509 2208.8 302
Maximum (all) 2.95 2.0 5.99 16763.1 3847.4 20600 2218.6 303
Average (valid
values only)

2.84 1.9 5.80 16706.2 3839.1 20545 2212.7 303

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

30 30 30 30 30 30 30 30
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CeDAR 1-Minute Data
Grays Harbor Energy Center

Data for 3/14/2019 4:05 PM thru 3/14/2019 4:35 PM

Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:37 AM, CeDAR 1-Minute Data

3/14 16:05 2.64 1.8 5.31 16708.6 3843.9 20553 2213.5 302
3/14 16:06 2.71 1.8 5.53 16712.4 3832.4 20545 2212.6 302
3/14 16:07 2.66 1.8 5.54 16758.7 3837.3 20596 2218.2 304
3/14 16:08 2.71 1.8 5.53 16690.3 3846.8 20537 2211.8 302
3/14 16:09 2.71 1.8 5.53 16676.4 3845.0 20521 2210.1 301
3/14 16:10 2.66 1.8 5.52 16680.6 3841.9 20523 2210.3 301
3/14 16:11 2.66 1.8 5.54 16733.1 3843.2 20576 2216.1 303
3/14 16:12 2.71 1.8 5.52 16676.8 3842.1 20519 2209.9 302
3/14 16:13 2.70 1.8 5.52 16664.7 3843.5 20508 2208.7 301
3/14 16:14 2.69 1.8 5.53 16679.0 3844.6 20524 2210.4 302
3/14 16:15 2.67 1.8 5.53 16713.2 3839.7 20553 2213.5 302
3/14 16:16 2.66 1.8 5.54 16710.4 3849.2 20560 2214.3 302
3/14 16:17 2.69 1.8 5.52 16679.5 3840.6 20520 2210.0 302
3/14 16:18 2.68 1.8 5.52 16677.7 3840.6 20518 2209.8 302
3/14 16:19 2.68 1.8 5.53 16698.9 3841.9 20541 2212.3 302
3/14 16:20 2.69 1.8 5.53 16726.0 3841.3 20567 2215.1 302
3/14 16:21 2.72 1.8 5.53 16726.0 3843.7 20570 2215.4 302
3/14 16:22 2.71 1.8 5.54 16736.4 3841.5 20578 2216.2 302
3/14 16:23 2.72 1.8 5.51 16649.9 3842.1 20492 2207.0 301
3/14 16:24 2.62 1.8 5.31 16724.9 3845.0 20570 2215.4 302
3/14 16:25 2.67 1.8 5.52 16689.0 3842.1 20531 2211.2 302
3/14 16:26 2.62 1.8 5.31 16659.6 3850.8 20510 2208.9 301
3/14 16:27 2.64 1.8 5.30 16673.3 3846.6 20520 2210.0 301
3/14 16:28 2.64 1.8 5.31 16698.7 3839.9 20539 2212.1 302
3/14 16:29 2.63 1.8 5.32 16740.6 3843.2 20584 2216.9 303
3/14 16:30 2.66 1.8 5.55 16750.3 3846.3 20597 2218.2 303
3/14 16:31 2.67 1.8 5.53 16670.6 3846.3 20517 2209.6 302
3/14 16:32 2.66 1.8 5.52 16655.4 3845.9 20501 2208.0 301
3/14 16:33 2.64 1.8 5.31 16724.5 3840.2 20565 2214.8 302
3/14 16:34 2.62 1.8 5.31 16659.6 3855.2 20515 2209.4 302
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Timestamp

(Turbine 2)
NH3 Slip ppm

1-Min

(Turbine 2)
NH3 ppm
@15% O2

1-Min

(Turbine 2)
NH3 lb/hr
1-Min Avg

(Turbine 2) CT
Gas Flow

hscf/hr 1-Min

(Turbine 2) DB
Gas Flow

hscf/hr 1-Min

(Turbine 2)
Total Gas Flow
hscf/hr 1-Min

(Turbine 2)
Total Heat

Input
mmBtu/hr

1-Min

(Turbine 2)
40CFR75
Megawatts

1-Min

CeDAR Reports 10/29/2019 9:37 AM, CeDAR 1-Minute Data

3/14 16:35 2.63 1.8 5.30 16676.4 3843.5 20520 2209.9 302

Average (all) 2.67 1.8 5.46 16697.5 3843.4 20541 2212.2 302
Total (all) -- -- -- -- -- -- -- --

Minimum (all) 2.62 1.8 5.30 16649.9 3832.4 20492 2207.0 301
Maximum (all) 2.72 1.8 5.55 16758.7 3855.2 20597 2218.2 304
Average (valid
values only)

2.67 1.8 5.46 16697.5 3843.4 20541 2212.2 302

Total (valid
values only)

-- -- -- -- -- -- -- --

Count (valid
values only)

31 31 31 31 31 31 31 31
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Grays Harbor Energy Center 
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APPENDIX E 
QUALITY ASSURANCE/QUALITY CONTROL 

  

W021AS-555757-RT-95R3 259 of 344



Grays Harbor Energy Center 
2019 Source Test Report 

 

 

Appendix E.1 
Quality Assurance Program Summary and 

Equipment Calibration Schedule 
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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 seven 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. Audit program 

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) 
 Complete system calibration check ("dynamic calibration" through entire sample system) 
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 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. 
 
  

W021AS-555757-RT-95R3 262 of 344



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 

1. 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 E.2 
ASTM D-7036 Accreditation and QI Certificates 
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Accredited Air Emission Testing Body 
 

A2LA has accredited 

MONTROSE AIR QUALITY SERVICES 
 
 

  
In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC)  

evaluation process, this laboratory is accredited to perform testing activities in compliance with  
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies. 

 
 

  Presented this 5th day of March 2018. 
 
 

 _______________________ 
  President and CEO 

  For the Accreditation Council  
  Certificate Number 3925.01    

  Valid to February 29, 2020 
 
 

 
  

This accreditation program is not included under the A2LA ILAC Mutual Recognition Arrangement.
 

American Association for Laboratory Accreditation 
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Appendix E.3 
Reference Method Analyzer Calibration Data 
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SPAN GAS RECORD AND CALIBRATION ERROR/LINEARITY

CLIENT/LOCATION: Grays Harbor Energy Center/ Unit 1 DATE: 3/12/19
TRUCK/CEM I.D.: CEMS-1 BY: RN

Exp. Vendor % of
Gas Cylinder # Value Date ID Range

ZERO Low CC710020 0.000 11/6/26 B72018
O2 Mid ALM057445 9.974 10/22/26 B72018 49.8%
O2 High SG9183206BAL 20.030 1/18/27 B72019 100.0%

CO2 Mid CC432613 4.993 3/16/21 B32017 53.5%
CO2 High SG9183206BAL 9.334 1/18/27 B72019 100.0%
NOx Mid CC432613 4.769 3/16/21 B72018 52.5%
NOx High CC300823 9.080 9/15/20 B32017 100.0%
NO2 NO2 CC500443 49.920 12/1/19 B72016
NOx CE Check CC66067 51.050 11/7/24 B32016
CO Mid CC432613 4.456 3/16/21 B72018 50.4%
CO High CC300823 8.834 9/15/20 B32017 100.0%

PRE-TEST INSTRUMENT CALIBRATION ERROR

ANALYZER
O2 CO2 NOx CO STATUS

Analyzer Range 20.03 9.33 9.08 8.83
Zero Gas Value 0.0 0.0 0.0 0.0  --
Analyzer Reads 0.00 0.00 -0.01 -0.01  --

Error (% of scale) 0.0% 0.0% -0.1% -0.2% PASS
High Gas Value 20.030 9.334 9.080 8.834  --
Analyzer Reads 20.12 9.40 8.98 8.86

Error (% of scale) 0.4% 0.7% -1.1% 0.2% PASS
Mid Gas Value 9.974 4.993 4.769 4.456  --

Analyzer Reads 9.97 5.04 4.83 4.64  --
Error (% of scale) 0.0% 0.5% 0.7% 2.0% PASS
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NO2 to NO Converter Efficiency Test

Analyzer Manufacturer: Thermo NO Cal Gas Value: 51.05
Analyzer Model: 42C NO2 Cal Gas Value: 49.92

Analyzer Serial Number: 42C Performed By: #REF!
Date: 3/12/19 CEMS ID#: CEMS-1

ANALYZER ANALYZER CAL
GAS MODE RESPONSE CORRECTED LABEL

Zero NOx -0.092 --  --

Zero NO -0.093 --  --

NO NOx 51.063 --  --

NO NO 51.226 --  --

NO2 NO 1.179 1.3 C1

NO2 NOx 49.325 49.3 C2

Label Requirement
Abs. Value Co-C1: 48.7 D1 --
Abs. Value C2-C1: 48.1 D2 --

C1/C2 3% D3 < 5%
CE = D2/D1 * 100%: 99%  -- > 90%

Cylinder # Exp. Date
NO bottle: CC66067 11/7/2024
NO2 bottle: CC500443 12/1/2019
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Client: Grays Harbor Energy Center Date: 3/12/2019
Location: Turbine Unit #1 Performed By: RN

CEMS ID#: CEMS-1

Analyzer: O2 CO2 NOx CO SO2

Manufacturer: CAI CAI Thermo Thermo --
Model Number: 600 600 42C 48i
Serial Number: U02030-M U02030-M 54897-302 718022704

CEMS Probe: Material: Stainless Steel Length: 12' Gas Temp: 0
oF

Heated Line Material: Teflon Length: 100' Gas Temp: 0
oF

Sample Conditioner: Type: Universal Gas Temp: 32
oF

CEMS Line: Material: Teflon Length: 225'

Bias Line: Material: Teflon Length: 225'

Upscale Response Time: :56 Downscale Response Time: :58 seconds

Sample Pressure (psi): 5.00 Sample Flow Rate: 6.50 LPM

CEMS PERFORMANCE DATA SHEET
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Point Date Time O2 CO2 NOx O2 Avg. NOx Avg.

3/13/19 7:46 AM 12.20 5.22 2.57
3/13/19 7:47 AM 12.20 5.19 2.56

NE-3 3/13/19 7:48 AM 12.20 5.17 2.47 12.20 2.53
3/13/19 7:49 AM 12.20 5.15 2.27
3/13/19 7:50 AM 12.18 5.15 2.20

NE-2 3/13/19 7:51 AM 12.19 5.14 2.27 12.19 2.25
3/13/19 7:52 AM 12.17 5.14 2.30
3/13/19 7:53 AM 12.18 5.13 2.29

NE-1 3/13/19 7:54 AM 12.20 5.12 2.29 12.18 2.29
3/13/19 7:58 AM 12.30 5.03 2.28
3/13/19 7:59 AM 12.30 5.04 2.28

NW-3 3/13/19 8:00 AM 12.30 5.04 2.31 12.30 2.29
3/13/19 8:01 AM 12.24 5.07 2.43
3/13/19 8:02 AM 12.24 5.07 2.49

NW-2 3/13/19 8:03 AM 12.22 5.09 2.47 12.23 2.46
3/13/19 8:04 AM 12.24 5.08 2.54
3/13/19 8:05 AM 12.22 5.09 2.50

NW-1 3/13/19 8:06 AM 12.21 5.09 2.51 12.22 2.52
3/13/19 8:10 AM 12.27 5.05 2.46
3/13/19 8:11 AM 12.27 5.05 2.49

SW-3 3/13/19 8:12 AM 12.27 5.05 2.49 12.27 2.48
3/13/19 8:13 AM 12.32 5.03 2.44
3/13/19 8:14 AM 12.32 5.03 2.31

SW-2 3/13/19 8:15 AM 12.33 5.03 2.32 12.32 2.36
3/13/19 8:16 AM 12.34 5.02 2.34
3/13/19 8:17 AM 12.35 5.01 2.32

SW-1 3/13/19 8:18 AM 12.34 5.02 2.33 12.35 2.33
3/13/19 8:23 AM 12.18 5.07 2.74
3/13/19 8:24 AM 12.18 5.09 2.84

SE-3 3/13/19 8:25 AM 12.19 5.09 2.80 12.18 2.79
3/13/19 8:26 AM 12.20 5.09 2.65
3/13/19 8:27 AM 12.20 5.10 2.58

SE-2 3/13/19 8:28 AM 12.20 5.10 2.58 12.20 2.60
3/13/19 8:29 AM 12.22 5.09 2.58
3/13/19 8:30 AM 12.22 5.09 2.54

SE-1 3/13/19 8:31 AM 12.22 5.09 2.54 12.22 2.55

Average 12.24 2.45
Maximum 12.35 2.79
Minimum 12.18 2.25

Maximum Difference from Average 0.11 0.34
Max Difference (% of average) 0.9% 13.8%

Status Pass Pass

Notes:
If max difference is < 10%, short-line may be used
If max difference is < 5 ppm for NOx and 0.5% for O2, short line may be used.

In order to use single point, a 12-point traverse must be conducted and the results 
must be < 5% for NOx and O2 or (3 ppm for NOx and 0.3 % for O2).

12-POINT STRATIFICATION CHECK

RELATIVE ACCURACY TEST AUDIT DETERMINATION
GAS TURBINE #1
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SPAN GAS RECORD AND CALIBRATION ERROR/LINEARITY

CLIENT/LOCATION: Grays Harbor Energy Center/ Unit 2 DATE: 3/14/19
TRUCK/CEM I.D.: CEMS-1 BY: RN, SS

Exp. Vendor % of
Gas Cylinder # Value Date ID Range

ZERO Low CC710020 0.000 11/6/26 B72018
O2 Mid ALM057445 9.974 10/22/26 B72018 49.8%
O2 High SG9183206BAL 20.030 1/18/27 B72019 100.0%

CO2 Mid CC484915 5.017 5/29/21 B72018 53.7%
CO2 High SG9183206BAL 9.334 1/18/27 B27019 100.0%
NOx Mid CC484915 4.289 5/29/21 B72018 47.2%
NOx High CC300823 9.080 9/15/20 B32017 100.0%
NO2 NO2 CC50044 49.920 12/1/19 B72016
NOx CE Check CC66067 51.050 11/7/24 B32016
CO Mid CC484915 4.018 5/29/21 B72018 45.5%
CO High CC300823 8.834 9/15/20 B32017 100.0%

PRE-TEST INSTRUMENT CALIBRATION ERROR STRAT CHECK

ANALYZER
O2 CO2 NOx CO STATUS

Analyzer Range 20.03 9.33 9.08 8.83
Zero Gas Value 0.0 0.0 0.0 0.0  --
Analyzer Reads 0.00 0.00 -0.01 0.01  --

Error (% of scale) 0.0% 0.0% -0.1% 0.1% PASS
High Gas Value 20.030 9.334 9.080 8.834  --
Analyzer Reads 20.12 9.39 9.05 8.84

Error (% of scale) 0.4% 0.6% -0.4% 0.1% PASS
Mid Gas Value 9.974 5.017 4.289 4.018  --

Analyzer Reads 10.01 5.08 4.38 4.18  --
Error (% of scale) 0.2% 0.7% 0.9% 1.9% PASS

PRE-TEST INSTRUMENT CALIBRATION ERROR

ANALYZER
O2 CO2 NOx CO SO2 STATUS

Analyzer Range 20.03 9.334 9.08 8.834 0
Zero Gas Value 0.0 0.0 0.0 0.0   --
Analyzer Reads 0.00 0.01 -0.03 0.00  --

Error (% of scale) 0.0% 0.1% -0.3% 0.0%  PASS
High Gas Value 20.03 9.33 9.08 8.83   --
Analyzer Reads 20.11 9.42 9.08 8.81  --

Error (% of scale) 0.4% 0.9% -0.1% -0.3%  PASS
Mid Gas Value 9.97 5.017 4.289 4.018   --

Analyzer Reads 9.92 5.04 4.36 3.98  --
Error (% of scale) -0.3% 0.2% 0.7% -0.4%  PASS
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NO2 to NO Converter Efficiency Test

Analyzer Manufacturer: Thermo NO Cal Gas Value: 51.05
Analyzer Model: 42C NO2 Cal Gas Value: 49.92

Analyzer Serial Number: 54897-302 Performed By: #REF!
Date: 3/14/19 CEMS ID#: CEMS-1

ANALYZER ANALYZER CAL
GAS MODE RESPONSE CORRECTED LABEL

Zero NOx -0.092 --  --

Zero NO -0.093 --  --

NO NOx 51.063 --  --

NO NO 51.226 --  --

NO2 NO 1.179 1.3 C1

NO2 NOx 49.325 49.3 C2

Label Requirement
Abs. Value Co-C1: 48.7 D1 --
Abs. Value C2-C1: 48.1 D2 --

C1/C2 3% D3 < 5%
CE = D2/D1 * 100%: 99%  -- > 90%

Cylinder # Exp. Date
NO bottle: CC66067 11/7/2024
NO2 bottle: CC50044 12/1/2019
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Client: Grays Harbor Energy Center Date: 3/14/2019
Location: Turbine Unit #1 Performed By: RN

CEMS ID#: CEMS-1

Analyzer: O2 CO2 NOx CO SO2

Manufacturer: CAI CAI Thermo Thermo --
Model Number: 600 600 42C 48i
Serial Number: U02030-M U02030-M 54897-302 718022704

CEMS Probe: Material:Stainless Stee Length: 12' Gas Temp: 0 oF

Heated Line Material: Teflon Length: 100' Gas Temp: 0 oF

Sample Conditioner: Type: Universal Gas Temp: 32 oF

CEMS Line: Material: Teflon Length: 225'

Bias Line: Material: Teflon Length: 225'

Upscale Response Time: :51 Downscale Response Time: :54 seconds

Sample Pressure (psi): 5.00 Sample Flow Rate: 6.00 LPM

CEMS PERFORMANCE DATA SHEET
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Point Date Time O2 CO2 NOx O2 Avg. NOx Avg.

3/14/19 9:28 AM 12.06 5.16 2.72
3/14/19 9:29 AM 12.02 5.19 2.77

NE-3 3/14/19 9:30 AM 12.05 5.18 2.86 12.04 2.78
3/14/19 9:31 AM 12.02 5.19 2.84
3/14/19 9:32 AM 12.02 5.19 2.91

NE-2 3/14/19 9:33 AM 12.05 5.17 2.85 12.03 2.87
3/14/19 9:34 AM 12.03 5.18 2.81
3/14/19 9:35 AM 12.02 5.19 2.89

NE-1 3/14/19 9:36 AM 12.02 5.19 2.94 12.02 2.88
3/14/19 9:39 AM 12.15 5.11 2.74
3/14/19 9:40 AM 12.17 5.10 2.64

NW-3 3/14/19 9:41 AM 12.15 5.12 2.62 12.16 2.67
3/14/19 9:42 AM 12.08 5.15 2.80
3/14/19 9:43 AM 12.07 5.16 2.99

NW-2 3/14/19 9:44 AM 12.08 5.15 2.99 12.08 2.93
3/14/19 9:45 AM 12.06 5.16 2.95
3/14/19 9:46 AM 12.06 5.17 3.03

NW-1 3/14/19 9:47 AM 12.09 5.15 2.78 12.07 2.92
3/14/19 9:50 AM 12.21 5.07 2.41
3/14/19 9:51 AM 12.19 5.09 2.44

SW-3 3/14/19 9:52 AM 12.18 5.09 2.47 12.19 2.44
3/14/19 9:53 AM 12.19 5.09 2.55
3/14/19 9:54 AM 12.22 5.07 2.40

SW-2 3/14/19 9:55 AM 12.22 5.07 2.44 12.21 2.46
3/14/19 9:56 AM 12.22 5.07 2.42
3/14/19 9:57 AM 12.21 5.08 2.44

SW-1 3/14/19 9:58 AM 12.21 5.08 2.51 12.21 2.46
3/14/19 10:02 AM 12.03 5.16 2.81
3/14/19 10:03 AM 12.03 5.17 2.89

SE-3 3/14/19 10:04 AM 12.02 5.18 2.86 12.03 2.85
3/14/19 10:05 AM 12.04 5.17 2.90
3/14/19 10:06 AM 12.05 5.16 2.70

SE-2 3/14/19 10:07 AM 12.02 5.18 2.88 12.04 2.83
3/14/19 10:08 AM 12.05 5.17 2.94
3/14/19 10:09 AM 12.04 5.17 2.71

SE-1 3/14/19 10:10 AM 12.01 5.19 2.93 12.03 2.86

Average 12.09 2.75
Maximum 12.21 2.93
Minimum 12.02 2.44

Maximum Difference from Average 0.12 0.31
Max Difference (% of average) 1.0% 11.2%

Status Pass Pass

Notes:
If max difference is < 10%, short-line may be used
If max difference is < 5 ppm for NOx and 0.5% for O2, short line may be used.

In order to use single point, a 12-point traverse must be conducted and the results 
must be < 5% for NOx and O2 or (3 ppm for NOx and 0.3 % for O2).

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

12-POINT STRATIFICATION CHECK

W021AS-555757-RT-95R3 278 of 344



Grays Harbor Energy Center 
2019 Source Test Report 

 

 

Appendix E.4 
Span Gas Certificates 
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Equipment Calibration Data 
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MISCELLANEOUS INFORMATION 

  

W021AS-555757-RT-95R3 298 of 344



Grays Harbor Energy Center 
2019 Source Test Report 

 

 

Appendix F.1 
Agency Correspondence 
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Permit Excerpts 
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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: Mr. Allon Kienitz
Title: Project Manager

Region: West
Email: akienitz@montrose-env.com 

Phone: 979-799-6862

 

Name: Kristina Schafer
Title: Seattle District Manager 

Region: West
Email: kschafer@montrose-env.com 

Phone: 253-480-3801 
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