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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 ElIma, 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:

e Relative Accuracy Test Audit:
» CO (ppm volume dry, ppmvd @ 15% O, Ib/hr)
» NOy (ppm volume dry, ppmvd @ 15% O, Ib/hr, Ib/MMBtu)
» NHs (ppm volume dry, ppmvd @ 15% O, Ib/hr)
e Ozand CO;z (% volume dry) — for molecular weight
e 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 11
SUMMARY OF AVERAGE RATA RESULTS
GRAYS HARBOR ENERGY CENTER
GAS TURBINES 1 & 2
MARCH 13-14, 2019

Performance Performance
i i Specification Specification
CEMS Parameter Gas Turbine 1  Gas Turbine 2 P P
Results Results
Part60 Part75 Incentive Program

O Analyzer:

% volume dry <0.12 0.22 1.0 1.0 0.7
NOx Analyzer:

ppm @ 15% O2 3.10 9.00 20 N/A -

Ib/hr as NO2 3.00 9.2b 20 N/A -

Ib/MMBtu as NO2 3.7° 8.9° 20 N/A N/A

Ib/MMBtu as NO2 <0.1b 0.001¢ - 10 7.5

Bias Adj. Factor 1.000 1.111 - -- -

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

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

Ib/hr 7° 8¢ 10 - --
NH3 Analyzer:

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

Ib/hr 13f 18f -- --

Note: Compliance with Part 75 NOx accuracy is based on Ib/MMBtu, not ppm or Ib/hr.
The RATA test results are calculated based on the best 9 available test runs performed.

% O2 (based on actual difference between analyzer readings).

% of the mean value of the RM test data.

% of the applicable standard (emission limit).

ppm absolute difference between the RM and CEMS.

actual difference between analyzer readings (alternate if Io/MMBtu does not pass 10% criteria).

% of the applicable standard. The criteria for the NHs RATA were set by ORCAA to be no greater than 35%
of the RM value or 20% of the applicable standard.

- 0o Q 0O T o
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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@invenergylic.com phughes@invernergylic.com

Agency Information

Regulatory Agency: Energy Facility Site Evaluation Olympic Region Clean Air Agency
Council
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'
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 (Ql) 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.
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2.0 SOURCE DESCRIPTION
2.1 FACILITY AND SOURCE DESCRIPTION

The Grays Harbor facility is located at 401 Keys Road in EIma, 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.

211 CEMS and DAS Description

Each stack has a dry extractive continuous emissions monitoring system (CEMS) to measure O,
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 31
CEMS INFORMATION

Analyzer Type Manufacturer / Model No Serial No. Turbine Serial No. Turbine

1 2
Low CO/O2 Oxymat 6E P6-0489 P6-0490
CO Siemens / U23 P6-0444 P6-0445
NOx Thermo / 42i LS 1152020022 1162090003
NHa 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:

o RATA testing will be conducted at 0.4, 1.2, and 2.0 meters from the stack wall

WO021AS-555757-RT-95R3 8 of 344
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23 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:

e Fuel flow rates

o Gross power output

o CEMS data

o Manufacturer, Model and SN of the CEMS

WO021AS-555757-RT-95R3 9 of 344
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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

Reference
Parameter Measurement Principle Method
Volumetric flow rate Stoichiometry EPA 19
Volumetric flow rate Pitot/temperature traverse EPA1, 2
02 Paramagnetism EPA 3A
CO2 Non-dispersive infrared EPA 3A
NOx Chemiluminescence EPA7E
CO Gas filter correlation NDIR EPA 10
Moisture Impinger weight gain EPA 41
NH3 lon chromatography BAAQMD ST-1B

3.1.1 Gaseous Emissions

Concentrations of the gaseous constituents of stack gas (O2, CO,, 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:

o Method Deviations: None
e Method Options: N/A
e 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

"1t 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:

o Method Deviations: lon chromatography was used in place of ISE for analysis.
e Method Options: The H2SO4 fraction was not analyzed

e 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:

o F Factor: Oxygen based F factor, dry basis (Fq)
e F Factor Source: Published in EPA Method 19
e Heat Input Data: Calculated based on fuel flow rate and higher heating value

o 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 Ib/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:

o Traverse Points: Three located along the measurement line

o 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
e Sample Containers: Teflon-coated pressurized fuel bombs

WO021AS-555757-RT-95R3 11 of 344
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o Target Analytes & Parameters: Ultimate Analysis (C, H, O, N content), heating
value, density, compressibility factor, F Factor

¢ Analytical Laboratory: Saybolt Petroleum Services — EIma, 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.

WO021AS-555757-RT-95R3 12 of 344
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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

Nl?muger Date Time Morl;tnl;lose (!:DIIEalSé Difference
Run 2 3/13/19 1024-1045 12.29 12.22 0.07
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% O:
GRAYS HARBOR ENERGY CENTER
GAS TURBINE 1

Nt?r::ger Date Time Morl;tnl;lose (!:DIIEalSé Difference
Run 1 3/13/19 0929-0950 0.00 0.22 -0.22
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

Nt?r::ger Date Time Morl;tnl;lose (!:DIIEalSé Difference
Run 1 3/13/19 0929-0950 0.00 1.12 -1.12
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% O:
GRAYS HARBOR ENERGY CENTER
GAS TURBINE 1

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 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

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 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

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 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

Nt?r:Eer Date Time Morl;tnl;lose gllial\;l‘é 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 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
NHs; ANALYZER, PPM @ 15% O:
GRAYS HARBOR ENERGY CENTER
GAS TURBINE 1

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 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 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
NHs; ANALYZER, LB/HR
GRAYS HARBOR ENERGY CENTER
GAS TURBINE 1

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 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 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 Montrose Plant

Number Date Time RM 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.
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RELATIVE ACCURACY TEST RESULTS

TABLE 4-11

CO ANALYZER, PPM @ 15% O:
GRAYS HARBOR ENERGY CENTER

GAS TURBINE 2

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 Montrose

Plant

Number Date Time RM 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% O:
GRAYS HARBOR ENERGY CENTER

GAS TURBINE 2

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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 0.1
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

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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
NHs; ANALYZER, PPM @ 15% O:
GRAYS HARBOR ENERGY CENTER

GAS TURBINE 2

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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

NHs; ANALYZER, LB/HR

GRAYS HARBOR ENERGY CENTER

GAS TURBINE 2

Nt?r::ger Date Time Morl;t“rnose géa“;l‘ ; 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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APPENDIX A
CALCULATIONS
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Appendix A.1
Gaseous Emissions Spreadsheets
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

Test No. Run1 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
"Fq" 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
HHYV @ 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
0,, % 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
CO,, % volume dry 4.923 4.991 4.979 4977 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% O, 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, Ib/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, Ib/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
NOy, ppm volume dry 2.305 2.369 4.822 2.262 2317 2.331 2.373 2376 2.382 2.375 2.336 2.568
NOy, ppm dry @ 15% O, 1.587 1.624 1.360 1.539 1.575 1.579 1.609 1.612 1.618 1.616 1.589 1.573
NOy, Ib/hr as NO, 13.308 13.605 11.389 12.905 13.213 13.252 13.517 13.530 13.597 13.587 13.369 13.206
NOy, Ib/MMBtu as NO, 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
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
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, hscth 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
"Fq" 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
"Fq" factor @ T, °F, dscf/MMBtu 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710 8,710
HHYV @ 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
0,, % volume dry 11.96 11.97 12.00 12.00 12.02 12.02 12.02 12.02 12.02 12.00
CO,, % 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% O, -0.208 -0.237 -0.228 -0.233 -0.245 -0.240 -0.225 -0.230 -0.246 -0.232
CO, Ib/hr -1.043 -1.182 -1.140 -1.162 -1.218 -1.194 -1.119 -1.140 -1.218 -1.16
CO, Ib/MMBtu 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
NOy, ppm volume dry 2.865 2.763 2.764 2.774 2.695 2.710 2.712 2.762 2.764 2.757
NOy, ppm dry @ 15% O, 1.890 1.826 1.832 1.839 1.791 1.800 1.801 1.834 1.837 1.828
NOy, Ib/hr as NO, 15.594 14.996 15.017 15.041 14.654 14.718 14.739 14.956 14.969 14.965
NOy, Ib/MMBtu as NO, 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007
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Appendix A.2
Ammonia Slip Spreadsheets
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1

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, ft* 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 34.8 442 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 (A 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 (A P), iwg 1.370 1.386 1.562 1.406 1.360 1.344 1.364 1.333 1.341 1.309 1.279 137
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 1953
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, wsefm 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
"F," 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
"F," factor @ T, °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
HHYV @ 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
0,, % 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
CO,, % volume dry 4.92 4.99 4.98 4.98 4.95 4.96 498 4.97 4.96 4.96 4.95 4.96
NH; 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 ( 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

NH; 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
NH; concentrations, ppm @ 15% O, 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
NH; mass emissions, Ib/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
NH; mass emissions, Io/MMBtu.............cccccvuvenne. 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
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RELATIVE ACCURACY TEST AUDIT DETERMINATION

GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
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, ft’ 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 22244 16.30
Impinger liquid, g 47.4 33.0 43.7 232 475 44.4 435 40.3 389 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 (A H), iwg 1.80 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.70
Velocity head (A 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 21916 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, dscfim 795,724 817,055 826,053 844,977 803,443 815,878 815,179 815,961 825914 817,798
Unit load, MW 307 305 304 304 304 304 304 303 302 304
CT Gas Flow, hscth 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 38323 3833.9 3835.1 3835.5 3838.3 3839.1 3843.4 3838.8
Total fuel flow @ 60 °F, scth 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
"Fy" 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
O,, % volume dry 11.96 11.97 12.00 12.00 12.02 12.02 12.02 12.02 12.02 12.00
CO,, % volume dry 5.03 5.05 5.06 5.10 5.09 5.09 5.08 5.06 5.06 5.07
NH; ION CHROMATOGRAPHY
Sample volume - fraction 1 - (total), mlL.......cccccvvrvinnnee 419 438 435 412 420 415 450 421 450 409
Sample concentration - fraction 1 - (measured), ppm (mg 1.97 1.78 1.11 1.72 1.70 1.69 1.69 1.70 1.92 1.70
EMISSIONS
NHj concentrations, ppm volume dry. 1.956 1.770 1.148 1.651 1.628 1.580 1.703 1.654 1.907 1.666
NH; concentrations, ppm @ 15% O, dry. 1.291 1.170 0.761 1.094 1.082 1.049 1.131 1.098 1.267 1.105
NH; mass emissions, 1b/hr. . 3940 3.555 2.309 3.313 3.276 3.176 3.426 3.313 3.823 3.348
NH; mass emissions, Ib/MMBtU............cccvvriiiniiiininne 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
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RELATIVE ACCURACY TEST AUDIT DETERMINATION

EPA CFR 40, PART 75, APPENDIX A
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

0,, % volume dry

Run # Date Time RM CEMS Difference n to.975
Runt 3H3H49 8929-0950 1233 1224 6:09 1 100.00
Run 2 3/13/19 1024-1045 12.29 12.22 0.07 2 12.706
Run3 34349 H36-H57 -0-02 1219 1221 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 choose only one of the two
available criteria
STANDARD DEVIATION: 0.017 Criteria Result
CONFIDENCE COEFFICIENT: 0.013
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <10 0.4
RELATIVE ACCURACY (BASED ON DIFFERENCE), %: <1 0.0
REDUCED RATA FREQ. (BASED ON DIFFERENCE), %: <0.7 0.0

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 4/4A
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1

CO, ppm @ 15% O,

Run # Date Time RM CEMS Difference n to.975
Run 1 3/13/19 0929-0950 0.00 0.22 -0.22 1 100.00
Run2 34349 10241045 -0-6+ 022 -0:23 2 12.706
Run3 34349 H36-H57 126 020 106 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 choose only one of the
EMISSION LIMIT: 3.00 three available criteria
STANDARD DEVIATION: 0.013 Criteria Result
CONFIDENCE COEFFICIENT: 0.010

RELATIVE ACCURACY (BASED ON DIFFERENCE), PPM: - 4A only - <5 0.2

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 4(A)/ 6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1
CO, Ib/hr

Run # Date Time RM CEMS  Difference n to.975
Run 1 3/13/19 0929-0950 0.00 1.12 -1.12 1 100.00
Run2 3A3H9 10241045 -0-:06 108 +14 2 12.706
Run3 34349 H36-H57 643 +03 540 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 -0.05 091 -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 choose only one of the
EMISSION LIMIT: 15.9 three available criteria
STANDARD DEVIATION: 0.06 Criteri Result
CONFIDENCE COEFFICIENT: 0.05 et | fed
RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %: <10 6.5

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NOy, ppm @ 15% O,

Run # Date Time RM CEMS Difference n 9,975
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
Run3 34349 H36-4H57 +36 162 -0:26 3 4.303
Run4 3A3A9 1240136+ 1354 163 -6-09 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 > 50% of limit,
EMISSION LIMIT: 2.50 must use RM criteria
STANDARD DEVIATION: 0.026 Criteria Result
CONFIDENCE COEFFICIENT: 0.020

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 3.1

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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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B,PS2/6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1
NO,, Ib/hr

Run # Date Time RM CEMS Difference n to.975
Run1 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
Run3 34349 H36 1157 139 1354 215 3 4.303
Run4 34349 12401301 12.90 1367 0797 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 > 50% of limit,
EMISSION LIMIT: 21.70 must use RM criteria
STANDARD DEVIATION: 0.217 Criteri Result
CONFIDENCE COEFFICIENT: 0.167 || S
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 3.0

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B,PS2/6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #1
NOy, Ib/MMBtu
Run # Date Time RM CEMS Difference n to.975
Run1 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 34349 H36-1157 00050 00060 -0.0010 3 4.303
Run4 34349 1240-1301 00057 00060 -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 >50% of limit,
EMISSION LIMIT: N/A must use RM criteria
STANDARD DEVIATION: 0.00012 L.
Criteria | Result
CONFIDENCE COEFFICIENT: 0.000093
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 3.69

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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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

EDR TABLE
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1
NO,, Ib/MMBtu
Run # Date Time RM CEMS Difference n thors 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
Run3 34349 H36-H57 0005 0:006 000+ 3 4.303 300
Run4 34349 12401301 0006 0:006 0000 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 >50% of limit, 304.0
EMISSION LIMIT: N/A You may choose either
the RM or the
BIAS ADJUSTMENT FACTOR: 1.000 difference
STANDARD DEVIATION: 0.0000 ..
Criteria | Result
CONFIDENCE COEFFICIENT: 0.0000
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 0.00
RELATIVE ACCURACY (BASED ON Ib/MMBtu DIFFERENCE), %: 0.020 0.000
REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: | <0.015 0.000
UNIT LOAD, MW: N/A 304

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

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NH; ppmvd @ 15% O,

Run # Date Time RM CEMS Difference n ty.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
Run3 34349 H36-1226 944 140 -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 34349 13581428 974 160 -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 < 50% of limit,
EMISSION LIMIT: 5.00 you must use AS criteria
STANDARD DEVIATION: 0.177 Criteria Result
CONFIDENCE COEFFICIENT: 0.136

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %: <20 13.1

|2] + |ce|
R4 = — =100
R

Eg. 2.6
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1

NH, Ib/hr
Run # Date Time RM CEMS Difference n to.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
Run3 3HA3H9 H361226 +35 45+ 3316 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 3A3H9 13581428 229 50+ 272 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 <50% of limit,
EMISSION LIMIT: 16.10  you must use AS criteria
STANDARD DEVIATION: 0.574 Criteria | Result
CONFIDENCE COEFFICIENT: 0.441
RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %: <20 13.2

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).

[12]+ jec]]
RA= x100  Eg. 26
RM
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RELATIVE ACCURACY TEST AUDIT DETERMINATION

EPA CFR 40, PART 75, APPENDIX A
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

0,, % volume dry

Run # Date Time RM CEMS Difference n to.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 choose only one of the two
available criteria
STANDARD DEVIATION: 0.018 Criteria Result
CONFIDENCE COEFFICIENT: 0.014
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <10 1.6
RELATIVE ACCURACY (BASED ON DIFFERENCE), %: <1 0.2
REDUCED RATA FREQ. (BASED ON DIFFERENCE), %: <0.7 0.2

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 4/4A

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

CO, ppm @ 15% O,

Run # Date Time RM CEMS Difference n to.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 choose only one of the
EMISSION LIMIT: 3.00 three available criteria
STANDARD DEVIATION: 0.011 Criteria Result
CONFIDENCE COEFFICIENT: 0.008

RELATIVE ACCURACY (BASED ON DIFFERENCE), PPM: -4A only - <5 0.2

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 4(A)/ 6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
CO, Ib/hr

Run # Date Time RM CEMS  Difference n to.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 choose only one of the
EMISSION LIMIT: 15.90 three available criteria
STANDARD DEVIATION: 0.051 Criteri Result
CONFIDENCE COEFFICIENT: 0.039 |—eHe | SeH
RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %: <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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

NOy, ppm @ 15% O,

Run # Date Time RM CEMS Difference n 9,975
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 > 50% of limit,
EMISSION LIMIT: 2.50 must use RM criteria
STANDARD DEVIATION: 0.032 Criteria Result
CONFIDENCE COEFFICIENT: 0.024

RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 9.0

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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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B,PS2/6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
NO,, Ib/hr

Run # Date Time RM CEMS Difference n to.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 > 50% of limit,
EMISSION LIMIT: 21.70 must use RM criteria
STANDARD DEVIATION: 0.257 Criteri Result
CONFIDENCE COEFFICIENT: 0.197 || SR
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 9.2

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.
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B,PS2/6
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
NOy, Ib/MMBtu

Run # Date Time RM CEMS Difference n to.975
Run1 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 >50% of limit,
EMISSION LIMIT: N/A must use RM criteria
STANDARD DEVIATION: 0.00010 L.

Criteria | Result
CONFIDENCE COEFFICIENT: 0.00008
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 8.90

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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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 75, APPENDIX A

EDR TABLE
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2
NOy, Ib/MMBtu
Run # Date Time RM CEMS Difference n thors 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 > 50% of limit, 304.2
EMISSION LIMIT: 0.000 Yyou may choose either
the RM or the
BIAS ADJUSTMENT FACTOR: 1.111 difference
STANDARD DEVIATION: 0.0000 ..
Criteria | Result
CONFIDENCE COEFFICIENT: 0.0000
RELATIVE ACCURACY (BASED ON REFERENCE METHOD), %: <20 14.29

RELATIVE ACCURACY (BASED ON LB/MMBtu DIFFERENCE), %: <0.020 0.001
REDUCED RATA FREQ. (BASED ON ABSOLUTE DIFFERENCE), %: | <0.015 0.001
UNIT LOAD, MW: N/A 304

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

GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2

RELATIVE ACCURACY TEST AUDIT DETERMINATION

NH; ppmvd @ 15% O,

Run # Date Time RM CEMS Difference n ty.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 < 50% of limit,
EMISSION LIMIT: 5.00 you must use AS criteria
STANDARD DEVIATION: 0.182 Criteria Result
CONFIDENCE COEFFICIENT: 0.140

RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %:

<20 19.2

|2] + |ce|
R4 = — =100
R

Eg. 2.6
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RELATIVE ACCURACY TEST AUDIT DETERMINATION
EPA CFR 40, PART 60, APPENDIX B, PS 2
GRAYS HARBOR ENERGY CENTER

GAS TURBINE #2
NH, Ib/hr

Run # Date Time RM CEMS Difference n to.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 <50% of limit,
EMISSION LIMIT: 16.10  you must use AS criteria
STANDARD DEVIATION: 0.542 Criteri Result

riter esu
CONFIDENCE COEFFICIENT: 0.416 rend
RELATIVE ACCURACY (BASED ON APPLICABLE STANDARD), %: <20 18

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).

[12]+ ec]]
RA= x100 Eq. 2-6
RM
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Grays Harbor Energy Center
2019 Source Test Report

Appendix A.4
Example Calculations
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Page 1 of 1
EXAMPLE CALCULATIONS

STACK GAS VOLUMETRIC FLOW RATE

Project name: Grays Hawbor Project number: 005AS-555757
Computed by: D. Duncawv Calculation date: 2019-10-31
Run number: RATA Run 1 Unit ID: Unit 1

FUEL AND OXYGEN DATA

Fuel flow, scf/h 2,113,280 Q;
Fuel factor, dscf/MMBtu 8,710 Fq
Heating value, btu/scf 1,077 HHV
Stack O,, % volume dry 12.33 P
1 VOLUMETRIC FLOW RATE
a. Standard stack gas flow rate, dscfm
_ HHY 1 MMBtu F (20.9) 1 hr
Qas = (Qr)HHY) 106 ey ) 0 (20.9 — 0,) \60 min
Qus = (2,113,280)(1077)(8,710)(20.9)

( 1,000,000) ( 20.9 -12.33 ) ( 60)

Q gs 805,759 dscf

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
using a calculator.
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#/\ MONTROSE

| AIR QUALITY SERVICES

EXAMPLE CALCULATIONS
AMMONIA BY ION CHROMATOGRAPHY

Page 1 of 2

005AS-555757

2019-10-31

Project name: Groys Howbor Project number:
Computed by: D. Duncawv Calculation date:
Run number: 5-NH3-GHUZ2

EMISSIONS DATA

Reference temperature, °R

Sample volume - total, ml

Sample concentration - measured, ppm

Dry meter volume at standard conditions, dscf

Dry stack gas flow rate at standard conditions, dscfm
Stack O,, % volume dry

Molecular weight of gaseous species, Ib/lb-mol
17.03 for NH,

Conversion factor from ppm to Ib/scf
4.419E-08 for NH;3

1 NH; ION CHROMATOGRAPHY

a. Concentration, ppm

o (0049XS, X Cy)

520
Vmstd X Tef
C= (0.049 x 420.0x 1.7)
21.818 x (520/528)
C= 1.628 ppm

528
420.0
1.7
21.818

758,849

12.02
17.03

4.42E-08

T of = (°F plus 460)
Sy

Cm

Vi sta

Qs

O,

MW s, where

CF where

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.
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AIR QUALITY SERVICES
b. Concentration, ppm @ 15% O,

(20.9 — 15)

Cis=C— 2
15 (20.9 — %0,)

Cis= 1.63 X (20.9 15)
(20.9 12.02)
Cis= 1.08 ppm @ 15% O,
c. Mass emission rate, Ib/hr
M = (C)(CF)(Qqs)(60 min/hr)
M= (1.628)(4.42T-08)(758,849)(60)
M= 3.28 Ib/hr
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RELATIVE ACCURACY TEST AUDIT (RATA)

EXAMPLE CALCULATIONS
Client: Grays Harbor RATA Type: NOX Parameter:  1b/MMBtu
Unit: Unit 1 Test Date: ###H###
Emissions Data
Run # RM CEMS Diff., d
1 0.006 0.006 0.000
0.006 0.006 0.000
3 0.005 0.005 0.000
4 0.006 0.006 0.000
5 0.006 0.006 0.000
6 0.006 0.006 0.000
7 0.006 0.006 0.000
8 0.006 0.006 0.000
9 0.006 0.006 0.000
10 0.006 0.006 0.000
11 0.006 0.006 0.000
12 0.00
13 0.00
Parameters
Number of runs 9 n
t-value associated with n, {75 2306 toors
Applicable standard N/A  AS
Average reference method 0.006 RM
1. RATA Calculations
a. Arithmetic Mean of differences, d,
4, = + z 4
o
9
1
o = 5 4
ot
q _ 1 ( 0.00 + #NA + #NA + #NA o+
B 9 HNIA + HN/A 4+ ENIA + ENA 4
#N/A )
1
d, = — 0.00
d, = 0.000
b. Standard Deviation, Sy
_ = 1 < 2 1”2
¢ —— (X )
Sa - o ’ 2 o ’
L n-1
~ ~ %
- 1 2 2
¢ —— (X )
Sa - o ’ 2 o ’
L 9-1
= 1 2 12
0.00 - —( 0.00 )
Sy = 9
L 8
000 - 011 * 0.00 12
Sy =
L 8
Sy = 0.000
¢. 2.5% Error Confidence Coefficient (one-tailed), CC
Sd
cc = to975 —_—
()
~c - 0.000 _
cc 2.306 (—%—) 2306 (0000 )
cc = 0.000
d. Relative accuracy based on applicable standard, RA
RA = ( & x CCR) 100
- AS X
_ ( 0.000 + 0.000 )
RA = NA X 100
RA = A
e. Relative accuracy based on reference method RA
RA = ( & i SO 100
- RM *
_ ( 0.000 s 0.000 )
RA = 001 X 100

WO021AS-555757-RT-95R3

62 of 344




Grays Harbor Energy Center
2019 Source Test Report

Appendix A.5
General Emissions Calculations
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EMISSION CALCULATIONS

1. Volumetric Flow and Isokinetics

a. Standard sample gas volume, dscf

AH
(Tsea + 460) (Poar + T3¢)

(Tm + 460)(Pstd)

Vinsta = (Vm)(y)

b. Water vapor volume, scf
Visra = (0.04715)(V,,) (%)
C. Moisture content, non-dimensional
Bws — Vw std
(Vi sta + Vw sta)
d. Stack gas molecular weight, Ib/lb mole (dry)

MW,y = [0.44(%C0,)] + [0.32(%0,)] + [0.28(%N,)]
e. Stack gas molecular weight, Ib/lb mole (wet)
MWyer = [MWdry(l - Bws)] + [18(Bws)]

f. Absolute stack pressure, in Hg
P,
Fs = Poar + (1?6)
g. Stack velocity, ft/sec
v = (85.49)(C,)(VAP) N —
° ' P (Ps) (MWyyer)
h. Actual stack flow rate, acfm

Q = (v5)(A5)(60 min/hr)
i Standard stack gas flow rate, wscfm

Tstq + 460) ( P; )
T, + 460

j- Standard stack gas flow rate, dscfm

Qus = (5) (45)(60 min/hr)

P std

Tsta + 460) ( P )

Qas = (vg)(A5)(60 min/hr)(1 — B,,5) ( T. + 460

Pstd
k. Percent isokinetic

(Ts)(Vm std)(Pstd)(loo)

= (Tsea + 460)(v5)(8) (A7) (P5)(60)(1 — Bys)
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2. Gaseous Emissions

a. Concentration, ppm volume wet (i.e. to calculate wet ppm from dry ppm)

Cw = (C)(]- - Bws)
b. Concentration, ppm @ 3% O dry

S (20.9 — 3.0)
3= ( )[(20.9—%02)

C. Concentration, ppm @ 12% CO- dry

12.0
€12 = (€ (% 602)

d. Concentration, ppm volume dry (i.e. to calculate dry ppm from wet ppm)

C
C = [—W]
(1 - Bws)
e. Mass emission rate, Ib/hr
M = (C)(CF)(Qq5)(60 min/hr)
where,

CF = conversion factor from ppm to Ib/scf:

lb/ £
SC
=1. x 1077 | ———
CFrnox = 1.194 x 10 o
lb/
_ -7 scf
CFsp, = 1.660 x 10 o
_ MWy
CFy = CFyox (—MWNOX) for other compounds (x)
f. Emission rate, Ib/MMBtu
E= ©CPFD (555 —o5)
B 7\20.9 - % 0,
g. Mass emission rate, grams/bhp-hr
453.59 g/1lb
=0 (257210
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3. Particulate Emissions

a. Grain loading, gr/dscf

G = (0.0154) (VG"’ )

m std

b. Grain loading corrected to 12% CO., gr/dscf @ 12% CO:

o = (G)( 12.0 )
12 % CO,
C. Mass emission rate, Ib/hr

M= (G 60 min/hr
= (6)(Qas) (7,000 gr/lb)

d. Emission rate, Ib/MMBtu

E—(G)( 11lb )(F)( 20.9 )
B 7,000 gr/ * ¥ \209 - % 0,

4. Fuel Factor “F”

a. Choice #1 — use the values for F4 provided in Method 19, Table 19-1
Choice #2 — if you have fuel ultimate and proximate analysis, calculate Fq4
(need fuel weight %CHONS, HHV)
Stoichiometric fuel factor at 68 °F, dscf/MMBtu at 0% Ox:
_ (10°)[3.64(% H) + 1.53(% C) + 0.14(% N) + 0.57(% S) — 0.46(% 0)]
a- HHV, Btu/lb

b. Fuel factor at 60 °F (use if all your volumes and flows are at 60 °F)
F _F (520°R>
deo — I'd 528°R
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5. Miscellaneous Equations
a. Standard stack gas flow rate, calculated from fuel flow and F factor, dscfm

Note: Qfand HHV need to be in units of either Ib/hr and Btu/lb, or scf/hr and Btu/scf.
Do not mix units!

(calculation based on stack %05)

20.9 — % 0,
or (calculation based on stack %CO2 — see EPA Method 19 for values of F¢)

100
% CO,

b. Destruction efficiency of emission control device, %

Qas = () HHV)(10-) () ( ) /(60 min/hr)

Qas = (Q) HHVY(A0~) (R (55 ) /(60 min/hr)

EFF = (@) (100%) based on concentrations

in

or

EFF = (%) (100%) based on mass emission rates

mn

C. Cylinder gas audit, % accuracy

C —C
A, =( n “) (100%)

a
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Nomenclature:

Ac = accuracy of CEMS during cylinder gas audit (CGA), % difference

An = nozzle area, in? (n r?), where n = 3.1416 and r = radius (2 diameter) in inches

As = stack area, ft? (n r?), where © = 3.1416 and r = radius (%2 diameter) in feet

Bus = 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¢)

Cn = concentration measured by CEMS, ppm (for CGA, equation 5c)

Co = calibration factor for pitot tube, dimensionless

Cw = concentration of gaseous species, ppm volume wet

Cs = corrected concentration of gaseous species, ppm @ 3% O: dry

C = corrected concentration of gaseous species, ppm @ 12% CO. dry

E = mass emission rate, Ib/MMBtu

EFF = destruction or removal efficiency of emission control device, % efficiency

Fc = stoichiometric “F” factor of fuel based on CO,, dscf/MMBtu @ 100% CO.

Fq = stoichiometric “F” factor of fuel based on Oz, dscf/MMBtu @ 0% O-

G = particulate matter grain loading, grains/dscf

G = corrected particulate matter grain loading, grains/dscf @ 12% CO2

Gm = mass of collected particulate matter, mg

HHV = higher heating value, Btu/cubic foot

/ = % isokinetic sampling rate, %

J = brake horsepower, bhp

M; = mass emission rate of measured species (s), g/hp-hr

M = mass emission rate, Ib/hr

MWy, = molecular weight of stack gas, dry basis

MWyet = molecular weight of stack gas, wet basis

MW, = molecular weight of gaseous species (s), Ib/lb mole:
CO: 28.01 (can use 28) NOy as NO3: 46.01 (can use 46)
SOy as SOy: 64.06 (can use 64) Hydrocarbons as C: 12.01 (canuse 12)
Hydrocarbons as CH.: 16.04 (can use 16) Hydrocarbons as CsHg: 44.10 (can use 44)
NH;: 17.03 (can use 17)

N> = nitrogen content of stack gas, % volume dry

Ppar = 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

Qr = fuel flow rate, scfh or Ib/hr (be careful of units)

Qus = dry stack gas flow rate at standard conditions, dscfm

Quws = wet stack gas flow rate at standard conditions, wscfm

SV = specific molar volume of an ideal gas at standard conditions, ft*/Ib mole

Tm = meter temperature, °R

Tsta = reference temperature, °R

Ts = stack gas temperature, °R

Vs = stack gas velocity, ft/sec

Vie = volume of liquid collected in impingers, ml

Vi = dry meter volume uncorrected, acf

Vinsta = dry meter volume corrected to standard conditions, dscf

Vwstda = volume of water vapor at standard conditions, scf

Y = meter calibration coefficient, dimensionless

AH = average pressure differential across meter, inches water

AP = average velocity head of stack gas, inches water

© = sampling time, minutes
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Appendix B.1
Sampling Locations
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Grays Harbor Energy Center / CT-1 & CT-2
TRAVERSE POINT LAYOUT (NON-PARTICULATE)
CIRCULAR STACKS OVER 24 INCHES

Stack diameter: 216.0 inches
Upstream diameter (A): 540.0 inches
Downstream diameter (B): 600.0 inches
Port length: 6.50 inches
Number of ports being used: 2 seenote
Equivalent upstream diameter (A): 2.500 Pass
Equivalent downstream diameter (B): 2.778 Pass
All points at least 1.0" from stack wall: 6.912 Pass
Total points: 16
Points per port: 8
. . Inside wall | Outside port
0,
Point % Diameter Distance (in) | Distance (in)
1 3.2 6.9 13.4
2 10.5 22.7 29.2
3 19.4 41.9 48.4
4 323 69.8 76.3
5 67.7 146.2 152.7
6 80.6 1741 180.6
7 89.5 193.3 199.8
8 96.8 209.1 215.6
N/A #N/A #N/A #N/A
N/A #N/A #N/A #N/A
N/A #N/A #N/A #N/A
N/A #N/A #N/A #N/A

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

A
Y ®)
s |7
Typical vertical
flow exhaust stack
\4
|
|
/ I
°
E /l
DUCT AREA = 254.469 f{t?

A
X
5

Example: Location of 12 points

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

n 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 -
= 2
5 | | | | | | | | g
o
o| 24 383 24 | 3.
» T g 2L =]
o S cw o =
a | 20 Baos 2 |2
g S0gdg, 5
> w2 o0 c
b~ w o 3
[3) c = EL O
« | 16 OS2 R 16 | S
@ 52T 00 16 3
1S3 o0 © = ) Diameters > 24" 2
5| 12 —~ T 9 00 12

o. 2ca 12 o
< £ € ‘(;; o ¥ -
£ o g £ET Diameters 12" to 24" =3
S| 8 €5 3o 8 |2
£ RN 8 s
< =35w§ g
Ef ¢ T§5S 4 |
s )
|, | | | | | | | | NE
= 1 2 3 4 5 6 7 8 9 o

Duct diameters downstream from flow disturbance (Distance B)
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&7\ MONTROSE

AR TUABITY STRVICES

EPA METHOD 1 FIELD DATA

Project Information

Client / Facility / LS

Uw >0’ / % mc\

L },Q Date

3-/3-/9

CT-r4 Ot et

Source / Location

Data taken by

HE

Duct Measurements

Type of duct (circular, rectangular, elliptical)

Far wall to outside of port distance, in.: M1

Port length, in. (confirm flush with inside wail): M2

Duct inner diameter, in, (M1 - M2)

Duct ID using adjacent, 90° port (for elliptical ducts)
Upstream distance (A), in.

Downstream distance (B), in.

Number of ports (for circular, must be 90° to each other)
Internal width (for rectangular ducts only), in. *

SO0

Port inner diameter, in. J

Duct Parameters

Material (steel, fiberglass, PVC) Sdeel
Type of port (flange, npt nipple, stc.) A
Orientation (vertical, horizontal, if diagonal specify angle) e %,
Elevation of ports above ground, ft, — |2

Disturbance

Measurement
Site

_ B K_‘ Disturbance

Flow direction

Cyclonic flow expscted? o
Pitot ID Potl
Manometer (D SR-3

Angle finder / protractor ID  BEFO1 5

M

Outside port

T‘averse
\Ipoint distance, in.

Null angle, a

- IS‘?
4,

-3 (,I
-y 76

t

- Q 5,
%4
6.3

2-1

— A

Lol Wiy

~3

~—

T

-

3 -1

-2

-3

Diagram of duct and sampling location

Ao L}“’IQ ot C“”T.Q o

‘-iuq‘/‘)

§
_r
A

f

"—ESJJS\JU\!'L
N efalo

Average of absolute a

<)
A

q

3

( "3(%)

north direction or other landmark

flow direction - & intc page

(E)

Q\SE
S e

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

© out of page

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

WO021AS-555757-RT-95R3
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e MQNTROSE  EPA MET 10D 1 FIELD DATA

Project Information

al . S L o ~ <2
Client / Facility (21 \§/:‘3 / j[ “q LJ,”?". / / /Vm N \/}Q Date ;% /(’/ / )
Source / Location Coeas O Led Data taken by _’;\ r ’/ i et

Puct Measurements

Type of duct (circular, rectap~ular, el ¥ ¥)

Far wall to outside of port distance, in 4

Part length, in. (confirm flush with insic »v a1): M2
Duct inner diameter, in. (M1 - M2) : /

Duct ID using adja 2nt, 90° port (for elliptical ducts) Pt / ( T
Upstream distanc::, (A), in.

Downstream distance (B), in.
Number of ports (fchircmar, must be 90° to each other)
Internal width (for rectangular ducts only), in. *

Port inner diameter, in.

Disturbance

Measurement
Site

Duct Parameters

Material (steel, fiberglass, PVC)

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

Orlentation (vertical, horizontal, if diagonal specify angle)
Elevation of ports above ground, ft.

Disturbance

Flow direction

Cyclonic flow expected? A ! | [|Diagram of duct and sampling location
Pitot ID Yo LA
Manometer ID 5 ¥

R A —
Angle finder / protractor ID PV -Cf A

Traverse | Outside port
point distance, in. Null angle, o
[ O
STRN IV SN
__ “ 7(9 2 Lo
D [1sd 77
~ 2D 24,x | i)
-3 gt 16
- | 26.3 lo
4~ L34 By
= 29, 3 2.
-3 Heg M 5
1763 | ¢
A4 -\ 13 .4 € Cross-section sketch showing port locations and numbering
—d LA, A g Label the following: port number 1, 2, etc.
- ;J‘ \g.H 9 north direction or other landmark
o b 763 L flow direction - ® into page  © out of page
L} ’ e \
) CAED
(,M/ iy A U‘)t_")
@ “\
» ﬂ/ 2 / <& [“"\
LS 32 L
Average of absolute o L '

“If schematics are unavailable, internal width can be estimated by measuriiig the portion of the port length not visible on the outside of the duct
which would be an estimate of the insulation thickness. Double this distance and subtract it from the outside width,
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Appendix B.2
Particulate Matter Data Sheet
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O MONTROSE

AR QUALITY SERVICES

SAMPLE TRAIN DATA

Project Information
Client / Facility (?;” T )‘/ A L’O v J (L; le £ k/\) l!’\ Page l of /
Source / Location / (_'.T( IS (}"}‘ 1‘*5 - . Method G A0 R
Runno. \fn—&H -u ) Date A\\ZL 19 Operator/Assistant 1\ L. Project No. (A [ p.5 = 555757 |
Equipm;t ldentification Calibration Edquipment Checks ) Pre Pos! 1
Meter console ID “lFQ l(a Meter Yd Meter: cfm @ in, Hg (I»‘.Oi @ /:5 0,0'3’ @"15—
Stack TC ID G- 3 Meter AH@0.75¢fm Pitot (+):in Ho@in o _ L * @ Y3 ¥ @3 &
Probe/pitot D . [,- 3 Pitot tube Cp Pitot (:in Hoainro (7 @%rs 7 @kl
Nozzle ID Sl o Nozzle diameter, in. Pitot visual: /@Iiégé&ldamaged élig gned)/damaged
Imp. outiet TC ID - 47 ALT-011 TC Check (see bottom of page) Nozz(e visual: Unté‘c)/damaged {tac} / damaged
Filter TC ID 509 8td. TC ID el {(3,‘77 Other; -
Micromanometer 1D (W13 1 Std. TC temp., °F i Impingers Initial, g Final,g  Difference
Sensitivity, In. H:0 ¢y (10} Conlinuity Check o i EmeTy BN, YHel 3
Test / Sampling Parameters Ambient / Stack Gas Conditions € pa PF \.I 5qL.0 ,
Run duration, min. 7 Q | [Baro. press., in. Hg ‘Ml'{ Y px \h_o L'a'f{Z.D ‘L/_/Q"}z
No. of traverse pts.  } ! | |Ambient temp., °F Y S& i?;i"lgtk\; EEEN )
No. of ports "l Static (Py), in. HO {7, H
Points per port éf\ O, conc., % dry vol, I,
Time per point, min. 3 CO, cone., % dry vol, o
Probeffilter range, °F )\LH f‘b Wet bulb temp., °F e Tared Line Rinse
Imp. outlet max., °F (,,,C{ Total Impinger weight gain, g
KFactor: AH= () 5% xAP or dwelltime=  [\) T\ x VAP | [Fitterip (U5 Y P [ NeZ, {~-PMePmul
Traverse Sampl_eor Clock time Meter Reading AP AH IStacktemp [Probe temp] Filter temp.| Imp outlet Meter temp., °F CPM Vaccum
pt number mf};,;e (24 bn) (Vm), cf in. HyO in H,0 9F F °F F inlet outlet O?‘ in Hg
T L0 lpje 1328050 (1o [1a% gy [AsaRsa [H2 163 [ 63 167 9.0
~A | 3 40600 |ls-layllad [Rseleo |59 |ns |63 (€5 [s.c
AN 3 gs 6 .36 1Y 146 IR0 56 ey Jby |65 |50°
41 q 343,74 1.6 [136]97 [RM Ry |53 70 |6 169 5.¢
S 34574 L5 a0 (2471247 [H9 |7 s 1A 5.0
| g 124269 L& Jrea [19Y [xy2 [»ys5 1so |73 e [ty 5o
S |14 jane?5T349, 940 || 5 [Lav |9y (950 B985 |53 (93 69 [.B PO
- |2l Yo3s (35134 pd [l g9 B4y WYY 8 175 @A ee (SO
~2 | 2y 35309 LY i 19y Jaqe 897 (53 |26 [po 65 b9
THES D% el 1S Y1147 RNY Ry 1S (27 (71 s po
-5 120 356y T g4 97 34 RY6 |59 Py oK |67 |35
T EE R5g 2 (LR (Lo [J15 19¥9 RYFlye D& 17 65 L
200 3¢ [fosH |3fe.s45 L a llea Roa R4 248 [s= |76 1749 165 5.
-2 39 3¢aye 5 [n Igod (957 layy [S¢ (29 [ru 169 |5 o
I 3,u.07 1Y LA 2021446 |47 |54 |27 |79 |cé  [&o
) A5 a3 1 3 Nl ol |ads QYT |Sy 12 (75 K/ 5.0
DY 367,65 | ga 2oV lays (RYe (99 |75 175 €7 5,0
-6 RLLSYC PG4 [0 [Qol RYs (460 Py 75 [Fe 5w
) L ey 133 [370 99 1.2 .02 |30l (@45 349 65 j6q P2 |Le 15D
A8 7 37249 | [LOx Dol [’Ye Que |Gl 164 [T |66 |s.d
-3 6L 2485 (L3 Ly ol Wk |ade |6 |6y |70 ey 9 <
4163 276 27 Ly (L0 Roy RYa QY18 ¥ |2/ po S/
-5 ek 9% o Lol e 200 R4 3 e (20 169 4 S0
~6 | 64 340 LA Ll Uiy Rut gy el |z £ |65 5.«
74 153 :smwao
1 le( wodth ST Bl oal my (ol 4 dhene
490 L [“\b(‘/ thaln  ulsy o) ‘ !
Faled ledk  clecl | CEE] I N N EN B M
Comments: )
LOVPRE (MK weye R $92.04 [ 50000 4
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Appendix B.3
Ammonia Slip Data Sheets
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MONTROS

ALR OQUALIEY SEAVICES

O

" {Project Information

SAMPLE TRAIN DATA

Client / Facility auec Page Lo
Source / Location o\ Method ST 1
Runno. V=N Nz W\ | pate 31 2\ Operator / Assistant Nw IJ,LL Project No. D2 15~ S5 787
Equipment Identification Galibration ' Equipment Checks Pre’ Post
Meter console ID MB'SH Meter Yd 0. ‘H 04 Meter: ¢fm @ in. Hg L @_| @ 6 _elb |
Slack TC ID Lo - 18 Meter AH@O0.75¢fm 19953 Pitot (+): in HO@ In H,0 h @ G 0 @le
Probe/pitot ID [ \8 Pitot tube Cp a.g4 Pitot (-): in. HO @ In. HO @l s o e\
{Nozzle ID seA 49N Nozzle diameter, In. e Pitot visual: aljghed / damaged @g@'ﬁldame{ged
Imp,oullet TCID  SEA-GAY|  [ALT-011 TC Check (see hottom of page) Nozzle visual: l(‘i?@gt / damaged @t / damaged
Filter TC 1D | [std.TCID S L) | lother
Micromanometer ID W B¢ Std., TC temp., °F . i Impingers Initial, g Final,g  Difference
Sensitivity, in. O 0, p| Continuity Check (] O Wa Sou (o1 d—l 152 2
Test / Sampling Parameters Ambient / Stack Gas Conditions p.aN WS S5 an (570 2 ‘
Run duration, min. 3 2 Baro, press., in. Hg 25,50 S P LSBT LGS
No. of traverse pts. AME L2, Ambient temp., °F Hi.0 < g ‘ 950.0 99‘5. 3
No. of ports l:{ Static (Pg), in. H,O ~0,70
Points per port 3 ‘1 |Ozcone., % dry vol, e
Time per point, min. 3 CO, cone,, % dry vol, -
Probe/filter range, °F =~ Wet bulb temp., °F —— Tared Line Rinse 18p 0 “ o O
imp. outlet max., °F "—{5 Total impinger weight gain, g
KFactor: AH= A/ XOP or awelltime= _/N/p X VAP | |[FilterID
Traverse lS:vr;\!pijemoer Clock time Méter Reading oP AH Stack temp Probe temp| Filter temp | Imp outlet Meter temp , °F Vacoum
pt. number (At), min. (24 hr) Vmy), cf in H,0 in. H,0 “F °F “F °F inlet outlet in. Hg
L 1o 1929 %7799 |12 LG [RoR Lolay ez Jes |y 19
1R 193> (879,60 |18 [hro (e THEREEEEN q
= "L 9:358 [#30.06 |16 [1.O |20 e 1 L% 67 3
G 9 |9 [ r=e™8YL. 930 1,3 Lo |4 H3 |70 |6F 3
aul| s 1L | doetggq,59 LS .o (20 | “3 | 7o |6 4
L 115 T3 149964 Lo o 200 43 | 71 169 3
vl 7 (18 | Totel 87 038 [ (10 [doi| | (43171 [70 ¥
ap. | B2V |5t 99930 LA |0 2ot [ 14273 |70 | | g
q 124 | tsy [g99, 92 |13 [0 |2 Lo M= 75 A J
o (27 [Wox 3123t (16 (Lo jael | L 17 14276 |73 g
tores| 1130 [Hered «qc.O4 1.6 [0 fgox| « || 142 [77 |73 %
1 2= 33 [wod 1915 <> |3 [0 o] [ | 4% 179 173 3
end | 36 B0 | g17200% | — | T | - i | =l - —

CHECK Wiz adT seoofgg o T T

Comments:

451

Gor¥ 3 ’3{7\( it f\"z’,{ﬂ() Quwp L b

L
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@N MONTROSE

SAMPLE TRAIN DATA

Project Information

CHETK w5 |4 L7 (‘ﬂm«a'f fao-0

Client / Facility G HEC Page | of
Source / Location CT 41 Method ST LM
Run no, QA3 -Gl o\ Date /“7\\(?)\\0\ Qperator / Assistant  }1w) / )“Q Project No. () [ AS-555 74 7
Equipment Identification Calibration l Equipment Ghecks Pre Post
Meter console |D N\E }L] | [Meter vd 9,1 ”fUL/ | [Meter: cfm @ in. Hg (‘) @6 <D @ |0
Slack TC ID b 14 Meter AH@0.75¢fm 14 z?f; 3 Plitot (+): in Ho@in Ho _ ¢2 @ %/ 2 @t
Probe/pitot 1D L€ | |Pitottube cp 0184 Plot ():in Ho@n Ho ) @55 O @
Nozzle 1D e Nozzle diameter, in, S Pitot visual: al@/éd | damaged al@}\d / damaged
Imp. outlet TGID ~ Jes\-G M| |ALT-011TC Check (seebottom of page) Nozzle visual: intagt / damaged ip‘fay' / damaged
Filter TC ID — std. TC ID See -\ | lother: B
Micromanometer 1D T__M Sid. TC temp., °F i [ impingers Initial, g Final,g  Difference
Sensitivity. In. H2O 5, DI Continuity Check | DA S0 1=l ?L"
Test/ Sampling Parameters Ambient / Siack Gas Conditions . el I Sord ot LT
Run duration, min. 30 Baro. press., in. Hg 29 o e Py 1o o L L.
No. of traverse ps. (i | |Ambient temp., °F SN < 9 \ooM.2 Legty
No. of ports H Static (Py), In. H;O ) O
Points per port 3 0, conc., % dry vol. —
Time per polnt, min, z S CO, cone., % dry vol. -
Probe/filter range, °F  —— Wet bulb temp,, °F T Tared Line Rinse |ob-p = 100D
Imp. oullet max., °F &L Total impinger weight gain, g
KFactor AH= Al x AP or dwelltime = éi 25 xNAP Filter ID e
Traverse ix/:ﬂ?m‘;r Cloolt time —_—Mclcr Rc::!-i.ng AF— Abl Staol temp§robe tcr; l:iltciwy;cmrr Imp. outlat Motor tomp , °F Vuooum
pt number (A, min (24 hn) vm), cf in H,O in H,0O F F C,\’zu,t'F °F inlet outiet in. Hg
L [ o [jowd [417H35]13 Ly Jeor | gy [BC |77 G
2 [ As |2l [E94.59 (1.5 | _lnot |4y [$3% |78 2
) G- |0 (849,43 .G | 200 14> 185 |75 G
H |15 |103s (401, |75 1. L 24y | 9% 1B | 7% o
¢ lito 3% (o3 [l Y4 | |2er BEPBIRH |78 &
b {125 1" (q90x%.00 |I.D L (2ol | Y3 %2 |18 (o
1 lis 16194 [qoS 172 |1 200 | A4 |3 |77 G
&8 1756 |towmL |q906. 04 LS At g3 |93 7% 6
1 20 [WHq (407,39 |7 | 1202 | 47 |¥Y |74 A
lo |25 |joi63 409,678 |1.3 | L 2ol 1495 175 |79 4
W J2s 036 [9o.o [ 1.6 200 4L ] 8 |90 \ C.
\L 275 [L988 | AL, 3 L] \aq | 43 | 4L | 9O
G [0 ol (12 610 |~ |
\
- |
[acTon1] L l | | |
Comments: -

WO021AS-555757-RT-95R3

78 of 344

MAQS SampleTrainDatasheet R1




oD MONIROME

SAMPLE TRAIN DATA

Project Information

Cllent / Facility GHEC Page { of [
Source / Location | [z f]l Method SFAR
Run no. "é”’ (}) \*b - {4\ Ulpate /5 (1 Operator / Assistant__ N V) / T&  ProjectNo. (DL AS ~'I/15<“]6'7
Equipment ldentification — | [Calibration Equipment Checks Pre "~ Post
Meter console ID MBIY Meter Yd O Yoy Meter: c¢fm @ In. Hg v a@l0 0o @/
Stack TC 1D b \g Meter AH@0.75¢fm L, 9453 | |prot(innoainmoe _ & @ _& 0 et
Probefpitot 1D -\% Pitot tube Cp 9,44 Pitot (-): in. H0 @ In. H,0 @ 4 < oay
Nozzle ID —  |Nozzle diameter, in, - Pitot visual: a@edldamaged a!fgn‘ ‘)/damaged
Imp. outlet TC ID S fy-(GM |ALT-011 TC Check (sea bottom of [’“9“) Nozzle visual: itdct / damaged ﬁ/ damaged
Filter TC ID — Std. TC ID e 2| |other
Micromanometer D ME‘L‘— Std. TC temp., °F vt e Impingers Initial, g Final, g Difference
Sensitivity, in. 2O &, 0] Continulty Check 0 D. 1A Hs Sal W2 Y 132,99
Test / Sampling Parameters Ambient / Stack Gas Conditions Ao i Do g o‘l—l .11 lJ]‘ (ﬁN O
Run duration, min, A0 Baro. press., in. Hg A4, 50 A P Y (£H7] 9' Mn\ﬂ @1‘_{‘
No. of traverse pts. ] Ambient temp., °F H5 e < éq G55.5 YSRb
No. of ports L Static (Pg), in. HO —-©,70
Points per port % 0, cone., % dry vol. —
Time per point, min. )., 5 CO, conc., % dry vol. .y
Probe/filter range, °F =~ m—— Wet bulb temp., °F S~ Tared Line Rinse Loy '~ teo )
Imp. outlet max., °F L5 Total Impinger weight gain, g
KFactor AH=  _AJA  xAP or dwelltime= __MAc x VAP Filter ID
Traverse iir;ﬂjen?.(:lock time Meter Reading AP _T— AH Stac-k—t;‘np Probe temp|Filter temp. | Imp. outlet Meter temp , °F Vaccum
ptnumber) o (@24 hn) (vm), f inHO | i HO °F °F E F infet oullet in. Hg
l O 36 913, ed4 |17 Lo [l4d | 43 189 [d¢ | £y
2 [2g (W38 Al dt (W3 [0 Dvaz [V L[ 143 (92 |89 3
3 |5 [WIr [qve.e3 (U o [l ] [ 1L 143 193 |99 g
476 [Woee (91742602 V0 Hed ]| | 1188 |97 ]
5 1o WSy 39,65 [1,7]0L0 [t12] ] L 143 |70 |7( s
G lizg|wbs 420,78 [Le|lo [1C | | L phy e 197 5
2 115 2o 922, 0p4LY (L0 204 R CEECEET &
g | 17slixio7 | 923 .4ye |5 ({0 |20\ A EUELT &
T 20w | Ta4.75 [tf o [xol |1 IR CH T é
o Tansfidg (926 10V (1.5 (Lo 7o |\ U149 193 |29 2
(1 _[28 tr20 [927 §& [l & [\.& [20(] | ECEESEES] b
- [R75 [Vxi2s | 9 .97 [, 1,9 [200] | I NEA &
A 30 lur | 430 208 | ———— 1A el T
‘ I
a ]
\ 1.
i §
[aLT011] | | | | |
Comments: ; -
Cly (&= T GoFT o - 0/ KO0sd) 4
= RT-95R3 7901 344~ = MAGS Samph.




@ MONTROSE SAMPLE TRAIN DATA

AR QUALITY SERVICES

Project Information
Client / Facility “’ ”/ z Page { of |
Source / Loeat«on Method ST 4 (%
Run no. 3. 17«,‘1 /3/“/ ‘J( N'T\’Iv(bate\/ﬁ “y3-/%  Operalor / Assistant 2& / M‘m_\_ Project No, 'J:QJ - S8
Equipment ldentification Calibration Equlpment Checks Pre "Post
Meter consale 1D 13- 3| |Meter va 0. 590/ | IMeter: cfm @in. Hg O el O o \0
Stack TC ID 6 -ig Meter AH@0.75ctm  J» 49573 Pitot (+): inHo@inHo € @5 D @
Probe/pitot 1D 6 '“1 ﬁ Pitot tube Cp B (:] ,,"’g:" Pitot (-): in. H;0 @ in. H,0 G @ "{ @) @ =
Nozzle ID r— Nozzle diameter, in. S Pitot visual: aligfed / damaged allg’qu / damaged
Imp.outlet TCID  SEA- i/ | |ALT-011TC Check (see bottom of page) Nozzle visual: izt / damaged inffct / damaged
Filter TC ID Std. TC ID sed 2~ | lother
Micromanometer ID  * Malstd. TC tem . °F t [ Impingers Initial, g Final, g Difference
5?‘-’}' Sensilivity, in. H,O %‘}% Continuity CFI)weck —_—L;_I—”-— D “’250# T, "F ‘41 l& 7
0,000\ fFesty Sampling Parameters Ambient / Stack Gas Conditions 1 1, 1p) Wo S0y 157, o :JJLL\
Run duration, min. () Baro. press., in, Hg&- &f;ﬁf\’g‘\l EVWPTY i q -L(?-L—:l
No. of traverse pts. / Ambient temp., °F LG o >4 VOB R 7 ol "\
No, of ports / Static (Py), in. H;O ~ ¢y, 7O
Points per port ] ‘ 0O, cone., % dry vol. —
Time per point, min, 5 CO, cone., % dry vol. —
Probeffilter range, °F _— Wet bulb temp,, °F _ Tared Line Rinse 1000 il
Imp. outlet max., °F 47 ¢~ Total Impinger weight gain, g
KFactor AH=_ _JUA_ X AP or dwelltime = AJA xap | [Fiterip -
Traverse Samplg or Clock lime Meter Readir;; AP AH Stack tempProbe temp]Filter temp.| Imp oullet Meter temp | °F T Vaccum
dwell ime
pl. number {80, min 24 hr) V), of in H,0 in H;0 “F °F °F °F inlet outlet in Hg
VT [udye [A30.654 [[L431]1,0 [ 200 H3 199099 | | 5
L[5 1245 [ 433 b3 ||, 60gLo |40| H3 | 43 %1 / 3
3 1o | laso | 43¢ . H7 |1.497|Lp |20 Hy [43 (g9 | | S
oIS JE5e 1azq (¢ L4014 Hy 146 |9e 3
6 |20 [3oo [ 442,33 [L.H3§]1.0 [144] | 43 199 |4 3
L |25 [ V509 944,67 NW(3t.0 (44 W3 44 | 3
[ 130 [1310 [2447.436 [LS#4]1.0 [143 H | 44 | 17 3
1 A Y ‘ '
“ [58] 140
(O 13\ (40
\ PUSi 140
% 175 [t0 |
13 9r1757 (45 A\
tf 1,363 (45 '
15 1% 4b
Lb 1499 114
cHee . weledT sooslenporel T 1 1 [ [ |
Commentiy | L54  Flow fravel$t
enk \50 "I

WO021AS-555757-RT-95R3 80 of 344 MAQS SampleTralnDataSheet R1



@\ MONTROSE SAMPLE TRAIN DATA

AR QUAlEFY SERVICES

Project Information

Client / Facility GHE L Page { of |
Saurce / Location CY L Method Y 4B
Runno. 4 Date %/ |/ 14 Operalor / Assistant N'W /K Project No. (' LAPAS ~B568 FE7
Equipment ldentification Oa!lbrat'i,on Equipment Checks Pre Post
Meter console ID - f\/\~'33 v, Meter Yd 0! q[(OL‘ Meter: ofm @ in. Hg &) @ \O d @ n~
Stack TC ID f-ail | [Meter AH@O.750m L 4955 Pitot (#): in Ho@inHo __ O @_k D @
Probe/pitot 1D P~ | |Piottube cp DAY Pitot ():imHo@in ko C.. @ 1 O @i
Mozzle ID T Nozzle diameter, in, o Pitot visual: ng /dama'ged a@?ledldamaged
Imp. outlet TC ID S{EA G| JALT-011 TC Check (sea bottom of page) Nozzle visual: l@ 1 damaged \f@ct { damaged
Filter TG ID- — Std. TC ID S0 | |other C

Micromanometer 1D ! 4 [.L Std. TC lemp., °F (8 i Impingers Initial, g Final, g Difference
Sensitivity, in. H.0 "5 ppo | | |Continuity Check o | oaaweSey G2Y 2107

Test ! Sampling Parameters Ambient / Stack Gas Conditions M 10 A Y Sy 12~ L1 1

Run duration, min. 3 Baro, press., in. Hg AV Sz R end ™ [ 7 [

Na. of lraverse pts, ) Ambient temp., °F ‘oo ) (=) 456 '7 j¢ A0

No. of porls | Static (), in, H,O -6, 70

Points per port { O, cone., % dry vol, —

Time per point, min. ¢ CO; cone., % dry vol, H—

Probe/filter range, °F  — Wet bulb temp., °F - Tared Line Rinse 10O ~ |00

Imp. outlet max., °F L‘/ & Total impinger weight gain, g

KFaotor AH= NN XAP or dwelitime= A xVAP | [FitteriD —

Traverse Sample or Clock time Meter Reading AP aH Stack temp Probe temp]Filter temp § imp. outlat Meter temp , °F Vaccum
Pt number ?‘Zﬁﬂfﬁf (24 h) (Vem), of in H,0 | i H0 °F oF °F °F inlet outlet in. Hg
" 1O g 1447, T{hHRLo {45 | | 43y [92 [9% | | 3
2 |5 Jesas | 40,673 (LU0 [143 | ] gy | 43 |73 | 3
5l [lza8 | 949,30 |Ly7g l.o [ 142 ] ] 44 194 |49 13
W J16 11333 | q56,23% |38 1.0 | laf(]] 43 |45 | 48 B
S [20 [\32¢ | 9% ,43 [L40a] 15 [lqo0 | ] Hy |95 |88 2
b | 265 1345 196145 L Hed[ (o |1 | ] " |94 | %% \ |3
7 130 V348 | 4bb.333 [LAgs] — 11X Hq |95 |44 13

4 046 144
1) B 146
| L M3 4k
12 LAY s
) L y63 |95
1Y l 3% [4¢
\e (. 1( g e
plecit weigt Swolswo [T T 1 T 1 ]
Comments: - CCAC ) : [ .
B Le T Flow gy wes deld R0 e gy

WOZ1AS- bbb (5/-RT-90Rs ol of 544 MAQS SampleTrainDataSheet R1




&) MONTROSE SANMPLE TRAIN DATA
Project Information
Client / Facility C— H’ E L Page / of (
Source / Location X Method 51 1B
Runno. e - W3- GW UL pate 2713714 Operator / Assistant N \W/ A Project No. O [AS - 556757
Equlpmmlﬂcauon Calibration Equipm:ant Checks Pre Post
Meter console D Mn' 34 Meter Yd 0.4 0H Meter: cfm @ in. Hg U @ ‘ l (3 @0
Stack TC 1D AL Meter AH@O.75cfm | l"(‘lx{f{ 3 | |Pot(:nroenno & @ % © @b
P‘O H Probe/pitot 1D Gt Yl |Pitot tube Cp a.?‘j Pitot (=): in H0 @ in H,0 (5_ @ Y o @ s
Nozzle (D — Nozzle diamester, in. ) Pitot visual: alighed / damaged afdped I damaged
Imp. outlet TG 1D S&8A-GN | |ALT-011 TC Check (ses hottom of iage) Nozzle visual: ingllct / damaged  igfdot / damaged
Filter TC 1D — Std. TC 1D e P\O_ | |other:
Micromanometer ID SR.3 Std. TC termp., °F A Ly Impingers Initial, g Final, g Difference
Sensiivity, in. ;0 §,(00) | |Continuity Check 0O O {N M= S| g H1@e
Test / Sampling Parameters Ambient / Stack Gas Conditions O N Ay Sk N10.0 vﬂ‘)wf;
Run duration, min. 30 Baro, press., in. Hg 2160 e PT LS
No. of traverse pts. { Ambient temp,, °F He G [y Jog 2. \\{ a5 %
No. of ports | Stalic (Py), in. H:0 -0 '
Points per port | 0O, cone., % dry vol, —
Time per point, min, 30 CO, cone., % dry vol. T
Probeffilter range, °F~ — Wet bulb temp., °F " Tared Line Rinse to0 100 Q
imp. outlet max., °F Yo, Tolal impinger weight gain, g
KFastor: AH= />  XAP or dwelltime= /) xYAP | [Fiiter D
Traverse ivalr:}ﬂinzr Clock time Mater Reading AP AH Stack termp fProbe templFilter temp | Imp outlet Mater temp., °F Vaccum
Pt number! 4 rin (24 h) (Vm), of in H,0 | InHO °F °F °F °F inlet outlst in. Hg
-\ [ @ \354 466 TS| (S5 N5 (149 3 43 111 | %6 [ b
Ha |6 1903 | 470,16 [LM1[LS (200 | 143 [1( |86 ( 3
g3 [0 U498 | q73 .4 |e%]l.¢ | 200 INECEE | 3
Wy 1€ (113 | 97, 84 (LS5 199 w140 (35 [ ] I3
A=Y 1414 | 479,98 (el S (195 H3 |9 g [ ] s
yr|as [1923 | 143 .77 |[L{es (.6 | 146 H3 110 (35 | | 3
35 |30 1424 | 196 741 [LH36|— | V17 ; — -
i L O {45 :
& i Hew LA ;
PR | 157() l"\ .»:L
=3 PR {43
2y LE 1%
- (48] 142
{~ X (/$90 VA2 ‘3
-3 L 442 4% |
X 1504 4] |
I
}
\
Ol \wertursmoledte T T T T 1 1 |
Comments: | [ . g .
MY Sy \HEN Tad Flow Sroverse

WUZTAS-5557/957-RT-90Rs

o2 0f 544

MAQS SampleTrainDataSheet R1



&N MONTROSE SAMPLE TRAIN DATA '

ALR QUALITY SFHVICES
Project Information

Client / Facility érc\\/ 5 H N b(?v" / EIVV”?\ L,J f~\ Page ( of {
Source / Location C,"?“‘ | CIEARE Method S"}‘L A B
Run no. "\~ WG i\’ | Date 73 ME) ~1 9  Operator / Assistant A{( / 52 Project No. e | /)2 ~ 5 5579’7
Equipment Identification [ Calibration Equipment Checks ~ Pre Post ‘
Meter console ID B }L’ Meter Yd v C}C) ‘( Meter; cfm @ in. Hg /€> @) b Q’/ @ {9-
Stack TC ID 7@ i Meter AH@0.75¢fm 45 3 Pitot (+): in Ho@in Ho & @ % O @ya
Probe/pitot ID ? o\l Pitot tube Cp o. 84 Pot ():in Ho@mmo (2 @3 .7 () @Y.
Nozzle ID (\/ f} Nozzle diameter, in. % N Pitot visual: Zl%ﬂn;\%/damaged alfgre \/damaged
Imp. outlet TC ID l ~H 7 ALT-011 TC Check (see bottom of page) Nozzle visual: ntact’ damaged / damaged
Filter TC ID N R Std. TC ID See R-]R| lother:
Micromanometer 1D .5 R4 3 Std. TC temp., °F (N impingers Initial, g Final,g  Difference
Sensitivity, in. H,0 ¢ oo ) Continuity Check 1 HIN L, S W26, 0 1D
Test ! Sampling Parameters Ambient / Stack Gas Conditions FETTOERY W1 3.4 W1s.2
Run duration, min. 30 Baro. press., in. Hg Q‘i,ﬁo GW\?T\’ L% 7 o8,
No, of traverse pts. J | |Ambient temp., °F L) <5 G- G| O (ﬂﬂ S
No. of ports ‘j Static (Py), in. H,0 -~0),73 '
Points per port l O, cone., % dry vol. m——
Time per point, min, 5 CO, cone., % dry vol, s
Probeffilter range, °F )\ )\ Wet bulb temp., °F — Tared Line Rinse love  —1e0
Imp. outlet max., °F L} l{ Total impinger weight gain, g
KFactor: AH=  [VI\ " xAP or dwelltime= U I x vaP | [Fiterm _
Traverse Samp1§ ar Clock time Meter Reading AP QH Stack temp FProbe ternp] Filter temp ] Imp  outiel Meter temp , °F - Vacocum
pt. number ?nglma (24 hr) (Vm), cf in HO | i‘n'Hlo °F °F °F °F lnlet' outlet in. Hg
1L 1O 1437 [R5/, 35159y |40 MA g (o5 (771 (47 v 120
-2 | $ 4R ‘1‘10. [83°N 110 LS At lgd 3.0
-3 ) [\MY7 9493, ‘M 1531 | AV 40 ' Y& ld | | 5% 4.6
“q s 1452 (417,49 [L3et gg Mo VIR VEEZY s
3.1 |Ro [1457 [Jee 105 (1452 144 Hel 144 | #4 | .o
~2 |29 [HYlgo 4.y 1593 J9( s lq9y | ¢4 ( e
-3 30 [1561 [lno%.636 |]315 192 | — — i
- 124l 110
- 7.452 A2
[ st | s |1
-3 IR 5
4 sl | iy
1) 761 [15
) VEIRIRITS
-3 1592 is
~ 0y L3, 193 \V/
v W/
\
§

Velod ty Sturk- 155

\/claoﬁy Stop~ 1 560 [ALT011] ! | l | |

Comments: PSe§ Ahermocow Pk ME-00D\  fLov Sfuck Jemps
C\'\mm(,C() AH 4o 2 Q0 at 'H\L IO My mavk -

VORISR PR FE e cpo-o / &3P O 344 4M/\QS SampleTrambatasheet R1




N

MONTROSE

ALR QUALITY NLRVICES

SAMPLE TRAIN DATA

Project Information

cHeri

o767 DT

TR WG et Sve-pl

Client / Facility (ﬂ) YA Ht«v J)O’v’ / (“;:}Wlu l/\/ n Page I of {
Source / Location =17 Al ! Method ST -4 (>
Runno,  ©=NW3 < V| Date 3] 3* 14 Operator / Assistant £ Project No. P A4S - 555 242
m Calibration . Equipment Chacks Pre Post
Meter console D 1] B- Meter Yd 0,7964 Meter: cfm @ in. Hg 2 el 4 o @/j 5
Stack TC ID Loyt Meter sH@0.75ctm | 4 %93 | it (+)io o@in o 2 @59 7 @ 4
Probe/pitot ID ol Pitot tube Cp 0,54 Pifot (- in Ho@inHo _ ¢ @l % @3y |
Nozzle ID i A Nozzle diameter, in. /A Pitot visual: 3l n)\,g"/ damaged d/ damaged
Imp. outlet TC 1D ~ b ALT-011 TC Check (see bottom of page) Nozzle visual; %acu)damagod “(atact / damaged
Filter TC 1D nY A Std. TC ID See K l 2| loer:
Micromanometer |DS§ K3 Std, TC temp., °F 1\ ’ Impingers Initial, g Final,g  Difference
Sensitivity, in. H,O & .o | |Continuity Check O o3 Vo S 1.0 oo
Test / Sampling Parameters Ambient / Stack Gas Conditions P- 0N M S| TH A 7
Run duration, min. Baro, press., in. Hg 24,99 Em ¥ \‘*( PER! 5.
No. of traverse pts. Ambient temp., °F ('\ 9 6 C] O\S, LL \ 4] ‘ (l '~L“/
No. of ports Y Static (Py), in. H,O ~0O.13
Points per port ] O, conhc., % dry vol. T
Time per point, min.  2A.¢) CO, cong., % dry vol. —
Probefilter range, °F 1V i) Wet bulb temp,, °F o Tared Line Rinse Wwow e )
Imp. outlet max,, °F A\ Total impinger weight gain, g
K Factor: AH = (V) xOP or dwelitime= _(\/{\ xVAP | fFuerd IV H
Traverse 3::%:2:: Cloc'k.lime Meter Reading AP AH Stack temp fProbe templFilter temp | Imp outlet Meter temp , °F Vaccum
pt number (&), min (24 hr) (vm), of in. H;O in H,0 oF oF °F “F intet outlet in. Hg
Lt o sy | 415 [Lyafzre e [WA VY93 |71 [£2 3.0
<2 g (|50 13,17 981 196 gy 159 |53 1,0
<3 |lo [WA |, 4R |[30% 115 43 |¥T [§2 5.9
-4 [ts [1sye [ 2063 112 194 gy |9 |69 3.0
2-1 |ace [1535 [ 24,39 b4 195 LS |90 |¢3 | 3.0
A |28 |IsHO | 8.5 [l1al if) /96 ¥y [ga |¥y> | | |30
-3 |30 NTdg | 5Ly20 lizsq| V|95 — = —= =
i (Bl 110
3l [221] (A9
~ rl ! .Bfit‘l !q 5 i
-3 1,44 13
4 1 (93
Y- |, 348 192
-2 \51% ERN
~3 |50 || 5] s/
-4 A=")35Y (72 /
(g-13-14)
N——
velosiYy|dtort - 1527
‘/ﬁlm,ﬂ{lv 5&9.'0” iﬁ'}g
[acT-on1] | | | l |
Comments: T

O T Tt

U Ul =5

MAQS SampleTrair




@) MONTROSE SAMPLE TRAIN DATA

Project Information

Client / Facility Gy’ (VA }‘/c«v Ibo‘ v / E("V‘M c./\) }Q' Page l of !

Source / Location (1~ | / ooy < 4 Method S7T-113
Run no. 44 - b\ Date 3~} 3 - ' Operator / Assistant i\ K. / Tﬁ Project No.O | fj4 ~555 729 )
Equipment tdentification Calibration Equipment Checks Pre Post
Meter console 1D /M/S' 3‘1 Meter Yd ') OL’ Meter; ¢fm @ in. Hg /ﬂ) @ ! 3’ é) @/_LZ_
Stack TC ID [j% !\l ‘ Meter AH@0.75¢cfm 1a% 3 Pitot (+):in Ho@n Ho £ @ 5. { € el
Probe/pitot D r Pilo{ tube Cp R Pitot (-):in ho@m Ho .2 3, e A
Nozzle ID WA Nozzle diameter, n. nJ A Pitot vilual: ‘ a@;ﬁ'ffni’ged éfﬁga/cgnwgged
Imp, outlet TC ID - ALT-011 TG Check (see bottom of page) Nozzle visual: @{-kaamagad @) damaged
Filter TC ID Vi Std. TC ID Lee P\ ,1 Other:
Micromanometer ID 5 R - "?2 Std. TC temp., °F n " Impingers Initial, g Final, g Difference
Sensitivity, in. H,0 (9 &3> & | |Continuily Check no O o | pnHe Sey L3 ST
Test / Sampling Parameters Ambient / Stack Gas Conditions T lp.imld, <o Sy 2rh(e
Run duration, min. Yo Baro. press., in, Hg Y. ¥0 Evn Py £57:4 LA
No. of traverse pts. \ Amblent temp., °F Hy Sl 965 A\ .ﬁj.g
No. of ports l:l Static (Py), in, H,0 -©.73
Points per port O, cone., % dry vol, e
Time per point, min. %> CO, conc., % dry vol, —
Probeffilter range, °F  JA/ Y Wet bulb termp., °F e Tared Line Rinse &0 ~100-¢)
Imp. outlet max., °F |5 Total impinger welght gain, g
KFactorr aH=_ SUT) xAP or dwelltime=_ LTI} x VAP | [Fitter D o A B
Traverse \var;memt;r Clock time Mmading “Z;“ AH Stack temp FProbe temp| Fliter temp.| Imp. outlet Metartémp., °F Vaccﬁn_
ptnumber (ah rin (24 h) (vm), of in H,0 | in H0 °F °F °F °f inlet outlet ih Hg
b | & 11553 | BR.Feo [T [T WA [N as [ gl [, 3.0
-2 | & [Vo5g | R Ei66 NH3A | o (o 15 [ %] 5.0
-3 [te fleoz | YOqo (612 | Al [ | 43 90 |51 3. O
~4 |1 Jlbog [ 44§13 || Q6 471 1 | 435 |16 |y 3.0
3.\ (20 |16 T e7.40 1843R 91 | ] 8D g (e | | 3.0
-2 25 Wid [ she7 R4 ] 9 [T Yz 5% [y |’ 3D
=3 13 ey | 55see LAY/ 7y W i e T
~ 4 [NV 190
=-) 621 193 L/
-2 [,207 196
-5 L2 196
~ Y4 [R49( 116
I~ |22 [13
~2 417 /74
3 7Tt
=4 "1y (94
\

v

Velot by Stactn Ib

\/Pf!)m(&cy 51‘;9;0 - 1608

S I O S B

Comments:

Ul o585 MAQS SampleTrainDataSheet R1
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&\ MONTROSE

' AR QUALITY SERVICES

SAMPLE TRAIN DATA

Project Information

Client / Facility G o 45 Hey beovr /. Elom - LvA Page [ ot !
Source / Location CT-7 Cud |+ X Method ST-1B
Runno. M Vr3ea0 Date 2.]2 -1 ¢y Operator/Assistant ([ / 'y P~ Project No. 0. l A5 ooy 99 2
Equipment Identification Calibration E¢juipment Checks Pre Paost
Meter console |D &“5 3Y Meter Yd 09904 Meter: cfm @ in. Hg 0 @ 5 0ol elY
Stack TC ID Yo Meter AH@O, 75cfm [1853 | |ptoternmoanne _¢2 @35 £ @34
Probe/pitot 1D QN Pitot tube Cp (7,74 Pitot ():in Ho@in o &2 @ | T @3.5(
“INozzle ID YV ! Nozzle diameter, in, 14 ﬂ Pitot visual: gn};d’l damaged @ / damaged

Imp. outiet TC ID -47 ALT-011 TG Check (see bottom of page) Nozzle visual: Mact/ damaged  (@lact) damaged
Filter TC ID NA | |sutco See P A other:
Micromanometer ID SR-3 | [std. TC temp., °F NERT] Impingers Initlal, g Final,g  Difference
Sensitiily, In. H:O /%) ., e Continuity Check wO | oaN Dogoy T150.Y ,
Test / Sampling Parameters Ambient / Stack Gas Conditions ) S W S| 75D bl
Run duration, min. 30 Baro. press., in. Hg =29 ,2(() b AL ES
No. of traverse pts. ] Amblent temp., °F He s 109 \5:{ {02,1
No. of ports ¢ Static (Pg), in. H,0 ~O7% !
Points per port ] ‘ O, conc., % dry vol. B
Time per point, min. 3 (7 CO;, cone., % dry vol, f———
Probeffitter range, °F 21,7 A | |Wet bulb temp., °F — Tared Line Rinse foo.o ~Jo0-0
Imp. outlet max., ° Q&kéﬂq 45 Total impinger wel ht gain, g
K Factor: AH = XAP or dwelltime= ]} x VAP | [Filter D i _
Traverse irgﬂfmo; Clock time Meter Reading AP OH Stack temp jProbe tempjFilter temp.| Imp outlet Meter temp , °F Vaccum
pt number (At)‘, min (24 hn) (vm), of in. H,0 in, H,0 °F °F F °F intet outlet in Hg
I 1O el | 56.715 |12y 12 [JVR [Jp lUs | 85 174 20
5 |5 W3] [ éods. 1971 | |94 95 [5e [49 3o
-3 e |WST a9, 0% 1492 114 44 %7 |vs 3.

“q e W64y | @ 7,92 agS T 95 [$7 29 3@
2] 2o (679 | 71.67 0#sd | 115 ysm |7y 179 | | |so

-2 (25 1656 | 759 2 a6\ / 11972 | [¥s 1T 104 5.0

-3 |3 165 (74,439 297 7 1195 |

-4 0332 t9¢ I
2-1 |37 191

Y 1R T

-3 469 191

-4 1293 (9] U/
Y- | 1407 4x | v

-2 Y 193 \/

-3 365 192

A 1225 111

\/e\al.'.Lngf& - 1636
IelondyStop — 1642
[ALT-011] l I | l l |

C°,T"‘,;‘;?§g 5(/)< YeledT cvo @ /3000

(O -RT-IORS

OU Ul o554

MAQS Samyf



N

%"\ MONTROSE

' AR QUALITY SERVICES

SAMPLE TRAIN DATA

Project Information
Client / Facility b v f“lé-t.“ boyr i:"‘/J.?'/:', ! i s i et Page L of |‘ ]
Source / Location g ap;' Ot Pt ' Method . “1) 3 /,/‘1 215 TN
Runno. |\~ N \\ SGH O Date =3 \\"\\\ﬁ\ Operator/Ass:stant § N / s/ ALK Project No. 501,46 Ssg 7am 2 e
Equipment Identification Calibration Equlpment Checks ‘ Pre . Post
Meter console ID 1171} Meter Yd AN TALS) Meter: oim @in. Hg Lol 1 woyie jo
Stack TC ID op g\ Meter AH@0.75¢fm L8] Pt () inmo@no LU @ 3 2L @
Probelpitot 1D o Pitot tube Cp Cogel | |Ptot(imuo@nte . @_7f & o@ 4
Nozzle ID - Nozzle diameter, in. e Pitot visual: (@lighedf damaged  allghied demaged
Imp.outlet TCID  £Z. (/| L % ALT-011 TC Check (see bottom of F"‘9°) +|  |Nozzle visual: & lﬁi‘act'f‘clamaged Intact Zdamaged
Filter TC ID Std, TCID L Other: )
Micromanometer ID f\ 4t Std. TC temp., °F L impingers Initial, g Final, g Difference
Sensitivity, in. H,0 @ﬁ.,u Continuity Check O o 10 RS S 1483 YL (),
Test/ Sampling Parameters Amblent / Stack Gas Conditions O-\ov \\ng\ 17,3 ”“,ﬂ s
Run duration, min. .5 () Baro. press., in. Hg ,-'l[l b '} “;‘:‘; (e‘ f{; O Iy ‘"‘\
0. of traverse pts. Ambient temp., °F Y = {0772, 8 020~
l,:)lo‘ of ports P LQ Static (Py), In‘? ;—120 o 1) é;;) -7 Lo ‘
Points per port | Q; conc., % dry vol., g
Time per point, min. ") CO; conc., % dry vol. e
Probeffilter range, °F ~ * Wet bulb termp., °F e Tared Line Rinse loo —\0UD
Imp. outlet max., °F "/,S' Total impinger weight gain, g
KFactor: AH=  -~. _ XAP or dwelltime = - X VAP Filter ID
Traverse Sampl_e or Clock time Mster Reading apP AH Stack temp JRretraTEmTp] Filtar temp | Imp. outlet Meter temp , °F Vacocum
pt number dueell tme in. Hy ” g41{‘\7‘;’& °F °F intet outlet in. H
(A1), min @4 h vm), of in HO | in o P{LoF [ 2 DT
! o |ies7 [1e2.900 | —— |1.§ [# P— e L1 {67 | - R |4 57
v e o7 Moe7es |7 |y I R U2 V7 VY S B A
HET YA AT — 1} | — 2 VB T S B
V36 [l 1Asae) | L s LYy G I
-1 Ly (17
o T l 17
- 1220 g
i~ LoSk l‘is'
W - | {390 L4
- {A( 4 (1h
-3 .13 194
- |, &3¢ 143
Se - | 1,025 L15
o\ b1 1T
3 L 36o 1996
4 (108 117
NE - [ IS h )/,'_/'.Li
) Y| 146
-3 17770 i54
<4 1 M2 jor v
cdir b we ot gooo o [ [ [ [T T ]
Co‘rgments 34«& e B ‘,Uj T™he DN Yo 2.0
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%\ MONTROSE

' AtR QUALITY SERVICES

SAMPLE TRAIN DATA

Project Information
Client / Facility ey s He Lot Fhye Weschyate, Page 1 of |
Source / Location T s Y i Method  ST7 2 fhdetfoe ok
| Runno. 2~ POWR GO Date 2\ \*\\ ¥§  Operator / Assistant 5 Project No. 47 [ /{8, = g"’}‘ VL4
P!'E_cfuipmem Identification Calibration Equipmemecks ~ Pre "~ Post
Meterconsole D #1334 | |Meter va 0.9 ¢y Meter cim@in Hg & “Ala@ (2 el @.n
Stack TC 1D Vil Meter AH@O.75cfm 3¢5 B 1 IPitot (+):in Ho@in HO L@/ 0 @
Prabe/pitot ID 170\ \ Pitot tube Cp Pitot ¢-}:in Ho@in o iy @ Lo @7
Nozzle ID Nozzle diameter, in. = Pitot visual: i ahgncd/damaged @Ilgne,drl damaged
{mp. outlet TC iD \tf/‘} (B ALT-011 TG Check (see bottom of page) Nozzle visual: intact I damaged ¢ ln(;:\et I damaged
Filter TC 1D Std, TCID SN o=k Other,
Micromanometer ID W Std. TC temp., °F 52¢€ [vn (2| [mpingers Initial, g Final,g  Difference
Sensitivity, In. 20~ .oty | |Continully Check T o | |eantese & 98 b
Test / Sampling Parameters Ambient / Stack Gas Conditjons Q. W 2 Sey Le15.0p [ ] gi
Run duration, min. U Baro. press., in. Hg Q‘L 51 WAT Le(s0 f_]
No. of traverse pts. ! Ambilent temp., °F 7 & &y 4. 2 Ch'] Lf
No. of ports ] Static (Py), in. H,0 o e 08 !
Points per port I O, conc., % dry vol, ——
Time per point, min. 3\} ‘ CO, conc., % dry vol. e
Probellilter range, °F - Wet bulb temp., °F — Tared Line Rinse Lo ¢ - 0. )
imp. outlet max., °F 44 Total impinger weight gain, g
K Factor; AH = ~—  XOP or dwelltime= -~ X\AP - | Filter ID
Traverse i‘?«l;‘l)?nﬂg Clock time Meter Reading AP 1 AH Stack temp fProbe tamplFilter terop, Immet Meter temp , °F Vaccum
pt numberl - yp rin (24 ) (v, cf in H,0 | in B0 F F F F | ypiniet outlet in Hg
— 1l o |37 12911 1.4 — | = |4 Bzl 65 | — 4.
~ 170 1 | 123.57 L4 — | = 1oy | 74 | ¢5 — Y
— | o IR L T4 ), D e A - |4
|30 |\1p7 ALY A -~ 7 = -
I [TeRy
Ly / aselrge
% v 31yl G4
2 Lue 19K
! L Hyeli77
4 1,36 |17 5
3 LS098
A [ 502] )96
! LS )46
4 .07 117
2 1.e4e (151
A (90 33
! Leatf) 149
i Let] | Mg
% | /£ 0174
2 /AR
i 361163
CHCZ’(—K U)b/“;l'( fs’@b«‘/ba_lg‘T‘011‘ l | l It | |
Comments. | T gt e ey (1269 7 Slop ig\ 1JEN
\W0O21AS-555757-RT-95R3 28 of-344

MAQS SampieTrainDataSheet R1



@) MONTROSE ' SAMPLE TRAIN DATA

Project Information

Client / Facility o i ',‘: Mo, b vy ‘ [j//ll’?/ L) 657 A ofe Page | of |
Source / Location falig) N Te T Method T _\T\US
Run no. - N2~ H U Zpate 3-/4-/9  Operator | Assistant ) . Project No./ ’?lﬁ‘nﬁ“&‘?;f;j?
Eqmplment Identification Calibration Equipment Checks Pre Post
Meter console 1D MV =71l IMeter vd o ‘/(Z &6éf Meter: ¢fm @ in. Hg ¢ oul @ 12 a @\
Stack TC ID re il Meter AH@0.75¢fm g¢s 2 | Pt (i mo@into U v @ A @3
Probe/pitot 1D voll Pitot tube Cp L etd Pitot ():in Ho@In o Lo @ Y5 D @ Y
Nozzle ID ~ Nozzle diameter, in. omr Pitot visual: Lali@gé& / damaged a@ﬁéd ! damaged
Imp. outlet TC 1D~ GE A~ 3/ ALT-011 TG Gheck (see bottom of page) Nozzle visual: ;iﬁ(got)/ damaged i@ct / damaged
Filter TC 1D - Sd. TC 1D ST S Huptiga]  [Other:
Micromanometer ID 2 H 7 Std, TC temp., °F W W Impingers Initlal, g Final,g  Difference
Sensitivity, in. H:0 72 povy) Continuity Check | O Ny <3 8.0 %‘872 B (p
Test / Sampling Parameters Ambient / Stack Gas Conditions 0.1 Mo oy 1Yl 167.4°
Run duration, min. j U Baro. press., in. Hg 10..0¢ Ay LM T b lgﬁj
No. of traverse pts. ! Ambient temp., °F S0 5S¢ 'z {LQJ \o’b'Ll
No. of ports L) Statio (P, in. H,0 .. ¢ 34 ¢
Polnts per port / O, conc., % dry vol. —"
Time per point, min, 4 CO, conc., % dry vol,
Probeffilter range, °F~ ~ ‘ We! bulbtemp., °F el Tared Line Rinse S0 600
imp. outlet max., °F 4 ¢ Total impinger weight gain, g
K Factor: AH = . XAP or dwelitime= _—  xVAP | [Filter D =
Traverse m&:{ﬁn‘g Clock time Meter Reading AP AH Stack lemplProbe temp)Filter temp | Imp. outlet Metertemp , °F Vaccum
pLnumbarl oy nun (24 hr) (vm), of A H0 | i HO °F °F °F “F inlat outlet in Hg
~— 0o [W@ns 4940 4 li.g|—1 -~ | — |45 |£7 |75 e
— 40 PR3 5Ll N A Rt N N A )| /7 : ot
— 90 13323 |iL5 Do e I R = ~ s g |22 | - S
|20 e dd e 70 | —f—— 1| ]
4 IéLe /75"
3 J o642 19%
A |72 /59
| (. Tf U 174
H p. 5% |7
3 J.0l3 L0
! -84 204
] 1200 200
Y e | i4§
% 253 157
A [ 47 1%¢
‘ Loxs) 148~
+f f LD 17C
3 | 450 197
A | 282 171
\ {o Ik3 19¢

cH [ALTo] | L1 |

Commenfs: _ Sfqgnt ~ 12D
wosdlEs 750 Gt Gk v oz EV D ~gbble 324
.z\m ?) A ""\

MAOQS SampleTrainDataSheet R1



4N MONTROSE

' AR QMALITY SERVICES

SAMPLE TRAIN DATA

Project Information

Client / Facility

Source / Location

(i

Goowy's Poathor / glma (uesinston
0

ey P

Page ] of )
Method 37 J 3 Aertrud]

Runno. § N A %"Ls(-{ U2

Date =/ ¥~/ 4

Operator / Assistant

IR 4} ProjectNo. 0.3 4G <TEIS AT

Equipment dentification Calibration Equipm;nt Checks Pre Post
Meter cansole I1D M v | |Meter vd s ‘,{"7(/["‘2 Meter: ofm @ in. Hg ¢ Vel @it 3 @40 |
Stack TC ID 200 Meter AH@O.75¢fm G52 ] [Pitot(4)in mo@inmo Vel @ 5 O @7
Probe/pitot 1D 0N Pitot tube Cp 1, 45 Pitot (i inHo@in Ho (¢ @ s Yt @y
Nozzle 1D ~ Nozzle diameter, in. ‘ Pitot visual: (aligh’édll damaged  callignéll / damaged
Imp. outlet TC 10 CE Pty ALT-011 TC Check (see bottom of page) Nozzle visual: [qtaét'l'aamaged ditact’) damaged
Filter TC D - Std. TC ID < | Other:
Micromanometer ID \;1 H "i Std. TC temp., °F Lal, Ez’”\)!\!ﬂf Impingers Initial, g Final, g Difference
Sensitivity, in. H,0 1y o Conlinuity Check O h. ™ e S0 LY 19490
Tesl/ Sampling Parameters Ambient / Stack Gas Conditions TRy L1713 (24 D‘
Run duration, min. 30 Baro. press., in. Hg i WA T l W, 0 Lol
No. of traverse pts. i Ambient temp., °F L 5 ‘:} -4 e\?)‘{ ™y
No. of ports f Static (Pg), in. H,O -~ .535%
Points per port ) O, cone., % dry vol. LN
Time per point, min, 3§} CO, conc., % dry vol. -
Probeffilter range, °F  ~~ Wel bulb temp., °F e Tared Line Rinse lop.0 ety
Imp. outlet max., °F lJ 5’ Total impinger weight gain, g
K Factor: AH = ~ _ xAP of dwelitime= _— X VAP | [Fitterip
Traverse i\!;r;m;oer Clack time ?A.:ater Readlng“ AP AR Stack tamp Probe templFilter tamp | Imp. outlet Meter temp , °F “Vaccum
pt number] can min (24 hn) (vm), of in. H,0 | in H,0 F oF e oF inlet outist in Hg
Tl o Wy PN70799 7 | —— 1§ | ~ |4 | FO | % -~ he
e i 174 .06 S B VL Rl B e /2. IR I 4 B My 7 B i1
— 100 Dj3req hdead  Je— P | — | o | o 44 €2 |77 | < lj.e
— %0 \3edg 93,370 | —~ | = |~ |~ |~ |~ | |~ — e
gﬂwaﬁ"gp-m L4
“f 110 tray | 2T
b j.2aalad
2 VR0 4
! YRR
9 (96 | (54
3 ].238| 144
H 115 {ree
1 ].6C4 )44/
l o7 40|47
J | 9% 1200
< 1,495 199
\ ) 147|197
4 L gl 147
3 L Lly|14¢
A 1§ 3| 2o
| j 4G | 148
|aLTo11] l | | ] |
Comments: 1AL s
CHECK wEIG T 50004 /Sw‘og
WUOZTIAS-555757-RT-95R3 7 90 of 344 MAQS SamplelrainDatasheet R1



é/\ MONTROSE

AIR QUALITY SERVICES

SAMPLE TRAIN DATA )

Project Information
Client / Facllity &0 by s /"I‘\ bor / &/ 724 W as i g /( Page ( of _|
Source / Location CT. -’,L Oorp) ) Method S f Hv / ma/’/%,réz
Runno. &~ ﬁ&*\g‘ﬁt’ Date 2 114 Operator { Assistant .3 §2 l,:_? b ProjectNo. (25 [AC -
Equipment Identification | Calibration Equipmem Pre Post
Meter console ID 2} Meter Yd il Meter: ¢fm @ in. Hg O e\ doda )
Stack TC ID 2011 Meter AH@0.75¢fm Lggs s Pitot (+): in. H:0 @ in. H,0 vo@sd 2y @ s
Proefpitot D (V- Pitot tube Cp a5 Plot(iinto@inho () @4.8 & O @y
Nozzle D - Nozzle diameter, in. v Pitot visual: alinéd / damaged .J:al‘gnea’/damaged
Imp.outlet 71D §ZR -GyV] JALT-011TC Check (see bottom of page) Nozzle visual: intagt / damaged Inot’ damaged
Filter TC ID — Std. TC ID Se funtd Other;
Micromanometer 1D &/ 4 3 Std. TC temp., °F oo Impingers Initial, g Final,g  Difference
Sensitivity, in. H:0 QO ¢1 1y Continuity Check 0 . W Soy 150.0 ¢ “n,(—
Test/ Sampling Parameters Amblent/ Stack Gas Conditions 0. NW 2 Say 1e9.) s,
Run duration, min, 10 Baro, press., in. Hg 20,55 WLy Li.0 1M ‘%
No. of traverse pts. i Ambient temp., °F L0 <4 {931 2, 0By,
No. of ports 4 Static (Py), in. H,0 (), a/g)«;“
Paints per port / O, cone,, % dry vol. T
Time per point, min. ) CO, cone., % dry vol, B
Probeffilter range, °F .. Wet bulb temp., °F T Tared Line Rinse Lo 100
Imp. outlet max., °F I744 Tolal impinger welght gain, g
K Factor: AH = o XAP or dwelitime = ™ . xVaP | |Fiter ID —
Traverse —i{r:ﬁem Zr (%ck time Meter Reading AP AH S;ack temp 3rot;-e tempjFilter temp.} imp outlet Mater tamp., °F Vaceum
pt. number (&%), min (24 ) V), cf in. H,O in. H,O *F °F °F °F inlet outlet in, Hg
g had [ o5/ [ — 14— | — v [ 7¢ [ 7¢ | = o
e WRAA 001G e =~ g9 |78 | 77| - 9,5
— 120 N%dd Mg HY |7 — | == 43 (72 (&7 — 173
1A e RIS 407 Ve —
Y f-471 i 0 2
3 Lsg ‘ah |
A bss %7
! 517 157
4 |13 165"
5 |.5%1 174
2 } a4 Jop
| [v (:“?6/ ’qg
4y 1L 44
3 Ll )68
o L. )41 154
l {9 (93
H L7 154
5 (.34 3 175
¥, [75
| 171 195
; m%‘/ SRS
A o5 3ylg creck weoyr Y a7 T 1 ]
. cTed? =17 I
Comments: ;iml\ i 3.) ;155{ Flow /H”ﬂ\ Vel 2.

WOZTIAS-555757-R |—95|'(~5 9tof-344 MAQS SampleTrainDataSheet R1



&\ MONTROSE

AR QUALITY SERVICES

SAMPLE TRAIN DATA

Project information
Cllent / Facility CT H EC Page Voo |
Source / Location (. .-}L o ¥ ( ¢ Method T/ 77 /,.‘j,f(zfAv 87
Run no, Lo- N \'\"“C!(lQL Date )\H\(‘ Operator / Assistant W W) / JAN Y. Project No, 5:,7//5 L SS7S 7
Equipment Identification [Calibration Equipment Checks Pre Post
Meter console [D M%S‘" Meter Yd ():’7((‘*((,\}“ Meter:cfm @ in. Hg ) 2.7 @ /1 0o6; @ {5
Stack TC 1D Meter AH@0.75¢fm | .4 '3‘5 Pitot (+) in. O @in 1,0 9.’ @ 3°% & @l ’z
Probe/pitot ID Pitol tube Cp 6.4 Pitot (-):in o@in 0 & L @ ‘A4 ) N
Nozzle 1D Nozzle diameter, in. - Pitot visual: aligded / demaged al(gr{ed / damaged
Imp. outlet TC ID ALT-011 TC Check (soa bottom of page) Nozzle visual: it/ damaged nLta;u / damaged
Filter TC ID — Std. TC 1D 98 Cyn | [other:
Micromanometer 1D %+ 7% 8td. TC temp., °F L | Impingers Initial, g Final, g Difference
Sensilivity, In. 1,0 "(1.,(J0] | |Continuity Check o T IES Y L30 9 ARy
Test/ Sampling Parameters Ambient / Stack Gas Conditions 0\ N “,7%{_\ 14 \9‘ w)--))/i
Run duration, min. 30 Baro. press., in. Hg L0034 Wt LLoO 0.
No. of traverse pts. i 1 jAmbient temp., °F i <5 ‘3‘5‘! 3 q@‘fh'
No. of ports { Static (Py), In. H,O O M
Points per port O, cone., % dry vol. —_—
Time per point, min. ’ % D CQ, conc., % dry vol. e
Probeffilter range, °F o Wet bulb temp., °F L2 Tared Line Rinse loo BUACR D)
Imp. outiet max,, °F 4/ ¢ Total impinger weight gain, g
K Factor; AH = X AP or_dwell fime = x¥AP_— | fFiterip
Traverse ‘:/Z%Eml: Clack time Meter Reading ap AH StackTeTn:: Probe temp Filter;;p, Imp. outlet Meter tamp., °F Vaccum
pt number, (84), min (24 h) (vVm), of in H,O } in H;0 °F F °F °F inlet outlet in. Hg
— 1 & ey QVGe WY | — | | T "1 92ef [ 67 3
Lo 1y 937, L Tl = o |68 | L5 3
— |0 |3y (230 .88 | — | [ | — | . vidf | 7¢ | Gb 2
30 fer3s 1239 A7) | — 1k | — |~ 1T lgy 70 [u7 - %
4 (-, LY,
23 433 L4y
E} Lot g (63
l (AC.“;' /‘f ?
Ly ‘.L{”’ 141
% Ly 141
& pAg3! 167
! . [G7
Y Ol { '?5’
2 (457 )94
(Q "’(ﬂtf 194
1 | L1y 169
q Bia 19¢
2 [ A8 i 94
p 47 9%
IALT-O‘I'I[ | | | J | J
Comments: T
Salel K s LR o G / 2709 5 92 ¢ 344

UL LMD \JU\J 1
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@) MONTROSE

Alg QuatiTy SERVICES

SAMPLE TRAIN DATA

Project Information
Client / Facility Cj’H EZ. Page { of {
Source / Location ; (;l - ,\,L, OU'{_ EE! Method < )4 P/
Runno. 7] W= -1\ J2_ Date 3 [1Y4 / 11 Operator / Assistant /] '/ 3@; N4 ProjectNo. &) .| Ay » 55675 7
Equipment Identification F)—am;aﬁon Eqiuipment Checks Pre Post
Meter console 1D /y\ (‘ ?‘f Meter Yd a . {H (R Meter: efm @ in. Hg U, f’ @ )2 () @i |
Stack TC 1D Fi = Ol Meter AH@0.75¢fm L %51 Pitot (+): in. 10 @ m H,0 4 @L:l O @y
Probe/pitat |D E’QH Pitot tube Cp G4y Pitot (-):in Ho@in Hy0 D@41 O @ FT
Nozzle ID e Nozzle diameter, In. e Pitot visual: ali(jj}d/damaged alr’gﬁed/damaged
Imp. oulet TCID 5 \-(- /| [ALT-017TC Check (see boriom orPae) | INozzle visual: iadt / damaged '@Lct/damaged
Filter TC 1D e 8td. TC ID §7'le 2o Lyl lother: :
Micromanometer 1D <. { - 7 S8td, TC temp., °F W U Impingers Initial, g Final, g Difference
Sensitivity, in. HO ¢ ,%m;; Continuity cieck 0 O ) NS 1Y L 8RY
Test / Sampling Parameters Ambient / Stack Gas Condilionf 2- 1 w250 L W50 18 ]
Run duration, min. 18} Baro, press., in. Hg 30,59 WA by 38 w_ol_
No. of traverse pts, \ Ambient temp., °F 50 ey oz {p | o'?}gj"
No. of ports \ Static (P,), in. H,0 0. Yo4
Points per port i Oy cone,, % dry vol. —
Time per point, min, EXe) €0, cone., % dry val, ~
Probeffilter range, °F o Wet buib temp,, °F - Tared Line Rinse low-d 100
fmp. outiet max,, °F MO Total impinger welght gain, g
K Factor: AH = T XAP or dwell time = — S ] Filter ID —r

Traverse i:lr;lp:;oer Clock time Meter Reading' ap AH Stack templrobe temp Filter temip{ lmp. outlet Metertemp | °F Vaccum
Pt numberf e i (24 nn) (Vm), of nHo 1 in Ho F F F F infet outlet in. Hg
S o M I FRF A7 Kl N e RO I R T 24! 3
— 110 T M5y [ane. 07 = T 11— 1] TIPS E N 3
— [306 oy D8 3 [ = L | | HENFTNIYE. 3

S N T DY N e = s ] S e —
T | i

| ]

Lih ' ! -’,«L{'{{ l .\ C’ ’

5 53 V17 ] 1 ,

i 5 1% (7 [ i

; L,61q L8 |1

H e 18 qL '

3 L, 347 (17

A [ 321 Uy

\ 910 L17

H L35S L4

2 L, 374 KU

). R NG

i L1 (R L4

H (584 (5

3 [, 258 1& L

- L, 5 N

1 L 1%1 i

_
HEK weie, i oy swglon] T T ] LT 1
Comments: _ . e - ’5{, e ELE
Flew eainirs ¢ end iy o,

WO021AS-555757-

RT-95R3
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@) MONTROSE

i AIR QUALITY SERVICES

SAMPLE TRAIN DATA

Project Information
Client / Facility : H ¢ Page l of \
Source / Location CT-3 O ViRt Method STAYL ) “,L
Runno. o~ N\"\’% ‘-‘3‘“\"2 Date 3| I‘s\\\%"’ Operator / Assistant 1M W/ :}\ E_/TE projeat No.tV LU NS, 51,
quaipmenmn mratmn < Equipment Checks Pre Post
Meter console D “\,\%gl( Meter Yd . ‘JH'( W Meter: ¢fm @ in. Hg O e 0 o @ 8]
Stack TC ID P-olf Meter AH@D.750fm L4852 | [Plotermmoanme ) @61 O @S
Probe/pitot 1D P Pitot tube Cp O Pitot (himroanmo (@ @ 7% O @5
Nozzle 1D - Nozzle diameter, in. Pitot Visual: aliified / damaged alfg?a’ed/damage'd
Imp. outlet TC 1D SEM UN] [ALT-011 TC Check (soe bottom of PHQE) Nozzle visual: ir@ct / damaged lv@z/t / damaged
Filter TC 1D — Std. TC ID S fun |2 | other:
Micromanometer 1D ”;;\_2 W kS | Istd. TCtemp., °F 1 I\ Impingers initial, g ‘_Fi.na!,g Difference
Sensitivity, In. H,O 6 .200] Continuity Check I} . |N¥-\—Lf§o‘~' (DD:\ ! ‘—\ \ (4/\ "\
Test/ Sampling Paramaters Ambient / Stack Gas Conditions 0 < wMospn e L 190
Runduration, min, % © Baro. press., In. Hg 303 ANCY (o “ﬂ 1 BDHH
No. of lraverse pts. { Ambient temp., °F W4 e 9P .| C_’]‘_ﬂ Ao
No, of ports { Statie (Py), in. H,0 — {7, Hok !
Points per port \ Oy conc., % dry vol, o
Time per polnt, min, 2 © CO, cone,, % dry vol, B
Probelfiter range, °F  +~— Wet bulb temp,, °F Fe— Tared Line Rinse BTG ES R (* S ITY)
Imp, outlet max., °F ML, Total impinger weight gain, g
K Factor; AH = = XAP or dwell time = — XJAP | [Filter i - . -
Traverse i?{:}ﬂ;nog Clock time Meter Reading AP AR Stack temp|Probe temp] Filter temp, lm; outiet Metertermp , °F “-Vaccum
Pt numberf 0 vin, 24 hy) (Vm), of in M0 | nHO F *F °F = nlet outlet in. Hg
— 16 515 [ 636 = (L4 = (1 67 (63 . 13
— 1 1528 12684, | — [v.9 | — [ 1qy 176167 |1 IR
— | 20 No3s 395,68 [— 19 | [ IH% [723° 66 1] >
— | 3¢ N6HS 1A . GHy|— (L] |— !/ e |73 165 [T 3
Shogk e
g o
H Lol 1y
2 L S35 \
2 1.306] 145 \
P Le WO 195 (
2] .23 153
3 L ATe] 194
2 A 14y
! L7143
H 0.9% 147
3 LA V4
2 P304 | 44
{ w‘: 17
L‘ ers Lq&;
3 LhEo | 11T
A LAOS v 8
\ L3817
cHeck Wl 17 swofplBW T T T T ]
Comments: b igiy » ]
| wosias ssszszmr daa ol b Vﬁ%a'ﬂ‘a\a%ﬁ’ L

MAQS SampleTrainDataShee!




N MONTROSE SANMPLE TRAIN DATA

Project Information

Client / Facliity (-HEC Page oo
Souirce / Location C TA avtlea Method  ST4.13 /-
| Run no. di__‘\l WI-G\H{UZ. pate ;;( ye{ (Q Operator / Assistant ﬂ,\gﬂ\'(w ]S Projeet No. QXG55 75 2
Equlpment ldentification Calibration Equipment { Checks M_—T’E—h— Post
Meter console ID Mf,’?}‘ Meter Yd ( '2 ,‘:( C(()Lf Meter: ¢fm @ in. Hg O Q@ \Q a @ (BN
Stack TC ID Ol Meter AH@O0. 75¢fm A4y Pitot (+):m Ho@n o & @ §:5 o @5 4
Prabefpitol ID P o ]( Pitot tube Cp 0. Pitot (-): in. H0 @in H,0 o @43 O @ 3.8
Nozzle ID S Nozzle diameter, In, T Pitot visual: alffped / damaged ahgf),dl damaged
Imp.outlet TC 1D 513 jx =[N}  |ALT-011TC Check (sec bottom of page) Nozzle visual: Inct / damaged et / damaged
Fitter TC 1D — Std. TC D {)/ | M other:
Micromanometer ID ¢ 0 &1 Std. TC temp., °F L.[]S V_Vtt Impingers _nitial, g Final, g Difference
Sensitivity, in. HO "8 0o 1 Continuity Check b.InvH2 Sy 1s1 A g&)&/
Tesl/ Sampling Parameters Amblent / Stack Gas Condmons ©- 1 s Sey 163, 5 "](0‘7 2.
Run duration, min. 0 Baro. press., in. Hg O3 VAT ' ()3, b2 L WM }9
No. of traverse pts. ( Amblent temp., °F L S (638 /I [ot {3, j-
No. of ports { Statlc (Py), in. H,O =&, Hof
Points per port '} | ]9z conc., % dry vol. e
Time per point, min. SC) CO; cone., % dry vol, T
Probeffilter range, °F Wet bulb temp., °F M Tared Line Rinse 1o © ~ 10
imp. outlet max,, °F 145 Total impinger weight gain, g
K Factor: AH = e XAP or dwelltime= .. X \)APt | [Fitter 1D .
Traverse mp:fmoar Clack time Meter Read?ng apP AH Stack templProbe lamp]Filter temp } Imp. outlet Meter tamp., °F Vaccurn 7
pt. number (A, min (24 ) Vm), cf in. H;0O in. H,0 F °F °F °F inlet outlet in. Hg
— 10 105 [FAg3079 1 — 1TV — |} “y | e7 | il | 3
i N DA PU TS N e A B {4 [ 70 |CY 5
— 10 Wi [ag.co |— LA — Hy |70 6% 3
— 30 Tw¥h 305k [— |- [ — I) S 1
Stack (
Terpof \
4 L 38 1§ \
5 L.67]14s
2 l ¢ ('O'i l (i’ ‘i
| Y TS
Y B REN
3 LA L
- 1331119
{ L7447
4 L3k
5 LK LY
A L3 \Y
| EIIGE
Y L3l \4Y
5 L AoL] 145
4 AN
1 ENIED

e WEGH TN BT | oo |

Comments: 5N)‘” \b7

L_woains-ssszszbniodks TV WA

MAQS SampleTrainDataSheet R1



Grays Harbor Energy Center
2019 Source Test Report

Appendix B.4
Reference Method Data
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REFERENCE METHOD DATA LOGGER

w \ MUINLRUDE

0, CO, NO, cO
Date Time % % PPM PPM
3/13/19 6:23 AM 1.846 0.106 -0.180 ZERO NOX MODE
3/13/19 6:24 AM -0.001 0.081 -0.09 -0.265
3/13/19 6:25 AM 0.097 0.593 -0.113 ZERO NO MODE
3/13/19 6:26 AM 0.004 4996  28.042 10.466
3/13/19 6:27 AM -0.001 5034 48.892 10.749
3/13/19 6:28 AM -0.001 5056 50.189  10.749
3/13/19 6:29 AM -0.001 5072 51.004 10.749
3/13/19 6:30 AM -0.001 5.085 m 10.749 SPAN NOX MODE
3/13/19 6:31 AM -0.001 5.093 5. 10.749
3/13/19 6:32 AM -0.001 5.093 10.749 SPAN NO MODE
3/13/19 6:33 AM 0.063 1601 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 1270  -0.282
3/13/19 6:38 AM 0.084 0.077 -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 % -0.30 NO2 GAS NOX MODE
3/13/19 6:42 AM 13.88 0.13 02, -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 0.14 414 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 0.00 509 [ 8.98 8.86 JSPAN
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 715AM [ 20.12 939 | -0.03 -0.38 SPAN
3/13/19 7:16 AM 19.08 0.16 -0.03 -0.37
3/13/19 7:17 AM 0.00 5.08 3.12 3.32
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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 71.83 764 _|MID
3/13/19 7:21 AM 7.04 9.04 3.05 D74
3/13/19 7:22 AM m 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 0.03 513 4.68 4.71
3/13/19 7:28 AM 0.03 5.10 473 473
3/13/19 7:29 AM 0.02 5.08 .76 773 |CO2/NOX/BIAS
3/13/19 7:30 AM 0.02 5.06 21.76 .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 0.03 027 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 5.27 257 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 12.20 517 2.47 0.02 Point-3
3/13/19 7:49 AM 12.20 5.15 227 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 1217 5.14 2.30 0.03  Point-1
3/13/19 7:53 AM 12.18 513 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 15.17 351 2.31 0.05 PC
3/13/19 7:56 AM 16.18 2.93 0.69 013 PC
3/13/19 7:57 AM 12.29 5.03 217 0.02 PORT-2
3713719 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 0.69 012 PC
3/13/19 8:09 AM 12.28 5.04 2.48 0.01 PORT-3
3713719 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 0.05 020 PC
3/13/19 8:21 AM 17.98 1.90 -0.01 018 PC
3/13/19 8:22 AM 12.19 5.05 2.12 0.03 PORT-4
3713719 823 AM 12.18 5.07 274 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 843AM | 0.02 5.08 4.69 4.72 JCO2/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 m 10.75 -0.01 -0.37 02BIAS
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 m -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 % -0.06 -0.36  SPAN
3/13/19 9:10 AM 593 ) 0.66 1.38

3/13/19 9:11 AM 0.00 |_5I| 4.67 449 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 2.31 327

3/13/19 9:21 AM 0.04 [ 5.04 21.63 764 |CO2/NOX/BIAS
3/13/19 9:22 AM 0.04 3.07 4.66 4.49

3/13/19 9:23 AM 0.05 0.17 0.96 0.54

3/13/19 9:24AM [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 m 10.75 -0.01 -0.37 02BIAS
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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 5.04 217 0.04 RUN1

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 12.34 497 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 4.95 217 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 [ 501 7.68 769 |CO2/NOX/CO BIAS

3/13/19 9:55 AM 4.30 758 762 3.05

3/13/19 9:56 AM m 10.75 0.63 -0.15 02/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 |ZEROBIAS

3/13/19 10:02 AM 6.72 2.07 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 5.02 217 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 RUN2

3113119 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 10:43AM  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

3713119 1046 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 5.00 765 769 |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 m 10.75 0.00 -0.39  02/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 11:03AM  12.24 5.01 2.22 0.02

3/13/19 11:04 AM  12.25 5.02 227 0.02

3/13/19 11:05AM  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 1227 5.02 2.31 0.03

3/13/19 11:13AM  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 11:15AM  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 11:19AM  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 11:21AM  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 11:23AM  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 1127 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 4.70 472 RUN3

3/13/19 11:37 AM 0.03 4.08 4.73 473  Point-3

3/13/19 11:38 AM 0.03 4.98 4.72 473 Point-3

3/13/19 11:39 AM 0.03 4.98 4.74 473 Point-3

3/13/19 11:40 AM 0.03 4.98 4.77 475  Point-3

3/13/19 11:41 AM 0.03 4.98 4.90 473  Point-3

3/13/19 11:42 AM 0.03 4.98 4.77 472  Point-3

3/13/19 11:43 AM 0.03 4.99 4.74 473 Point-3

3/13/19 11:44 AM 0.03 4.99 4.74 473  Point-2

3/13/19 11:45 AM 0.03 4.99 4.72 474  Point-2

3/13/19 11:46 AM 0.03 4.98 4.73 473 Point-2

3/13/19 11:47 AM 0.03 4.99 4.75 473 Point-2

3/13/19 11:48 AM 0.03 4.99 475 472  Point-2

3/13/19 11:49 AM 0.03 4.99 4.74 471  Point-2

3/13/19 11:50 AM 0.03 4.99 4.74 470 Point-2

3/13/19 11:51 AM 0.03 4.99 4.75 472  Point-1

3/13/19 11:52 AM 0.03 4.99 4.76 472  Point -1

3/13/19 11:53 AM 0.03 4.98 4.74 471  Point -1

3/13/19 11:54 AM 0.03 4.99 4.73 473  Point-1

3/13/19 11:55 AM 0.03 4.99 4.75 471  Point-1

3/13/19 11:56 AM 0.03 4.99 4.74 472  Point -1

3/13/19 11:57 AM 0.03 4.99 4.75 472  Point -1

3/13/19 11:58 AM 0.03 4.99 4.74 473

3/13/19 11:59 AM 0.03 4.99 473 473

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 5.00 473 4.72

3/13/19 12:05 PM 0.03 5.00 473 4.72

3/13/19 12:06 PM 0.03 5.00 4.75 473

3/13/19 12:07 PM 0.03 5.00 4.74 4.71

3/13/19 11:58 AM 0.03 4.99 4.74 473

3/13/19 11:59 AM 0.03 4.99 473 473

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 5.00 473 4.72

3/13/19 12:05 PM 0.03 5.00 473 4.72

3/13/19 12:06 PM 0.03 5.00 4.75 473

3/13/19 12:07 PM 0.03 5.00 4.74 4.71

3/13/19 12:08 PM 0.03 5.00 475 4.72

3/13/19 12:09 PM 041 5.00 2.75 272 _JCO2/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 m 10.75 0.03 -0.38  02/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 RUNA4

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 |JZERO 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 @ 10.75 -0.02 -0.39 0O2/BIAS

3/13/19 1:10 PM 7 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 | 5.0/ 4.69 4.69 JCO2/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 RUNS

3/13/19 1:18 PM 12.26 5.03 2.1 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 5.00 212 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 5.02 217 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 5.01 212 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 2.1 0.06

3/13/19 1:43 PM 12.25 5.02 212 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 1.48PM [ 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 I ?ggg I 10.75 0.07 -0.37  O2/BIAS

3/13/19 1:52 PM . 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 005 | 5.06 4.52 4.72 JCO2/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 5.07 217 0.09 RUNG6

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 2:05PM 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 2.1 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

3/13/19 211 PM 12.22 5.05 2.24 0.07  Point-2

3/13/19 2:12PM 12.22 5.05 2.21 0.06  Point-2

3/13/19 213 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 2:15PM 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 2:19PM 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 2:25PM | 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 10.75 0.00 -0.42  0O2/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 JCO2/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 5.09 227 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 RUN7
3713719 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
3713119 2:59 PM 12.21 5.00 217 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 m 10.74 0.00 -0.42 02/BIAS
3/13/19 3:09 PM 8.30 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 3112 PM 0.04 [ 5.09 Z.50 765 |CO2/NOX/CO BIAS
3/13/19 3113 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 RUNS
3713119 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

313719 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 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 Z7.50 762 |

3/13/19 3:50 PM 0.04 5.07 4.53 463

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 RUNY

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 5.05 217 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

313719 415 PM 12.24 5.05 211 -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 % 10.75 -0.03 -0.44

3/13/19 4:22 PM ) 6.52 1.18 1.82

3/13/19 4:23 PM 0.05 [ 5.1 1.5 760 |

3/13/19 4:24 PM 0.04 5.08 4.43 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 RUN10

313719 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
WO021AS-555757-RT-95R3 106 of 344



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 5.06 227 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 m 10.75 -0.05 -0.40 0O2/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 7.60 763 |

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

3713119 514 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 5.04 217 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 5.03 217 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

3713119 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
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
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
3/13/19
3/13/19
3/13/19
3/13/19
3/13/19
3/13/19
3/13/19
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5:43 PM
5:44 PM
5:45 PM
5:46 PM
5:47 PM
5:48 PM
5:49 PM
5:50 PM
5:51 PM
5:52 PM
5:53 PM
5:54 PM
5:55 PM
5:56 PM
5:57 PM
5:58 PM
5:59 PM
6:00 PM
6:01 PM
6:02 PM
6:03 PM
6:04 PM
6:05 PM
6:06 PM
6:07 PM
6:08 PM
6:09 PM
6:10 PM
6:11 PM
6:12 PM

| 0.05 0.08 -0.04 0.06 ]ZERO BIAS
0.05 0.07 -0.04 0.04
9.14 9.99 -0.04 -0.16
I g)g: |10.75 -0.03 -0.39  O2/BIAS
. 10.42 -0.02 -0.40
7.87 5.78 1.39 0.34
0.04 5.13 4.39 4.41
0.03 5.09 4.73 4.67 JCO2/NOX/CO BIAS
0.03 5.07 4.72 4.69
0.42 5.05 4.75 4.68
12.12 5.07 3.35 1.30
12.22 5.05 2.37 0.03
12.23 5.04 2.33 0.06
19.38 1.06 1.58 0.10
20.93 0.14 -0.01 0.19
20.94 0.12 -0.03 0.18
20.94 0.10 -0.04 0.19
20.94 0.08 -0.04 0.19
20.94 0.07 -0.05 0.18
20.95 0.06 -0.05 0.18
20.95 0.06 -0.05 0.17
20.95 0.06 -0.05 0.17
20.94 0.06 -0.04 0.18
20.95 0.05 -0.05 0.17
20.95 0.05 -0.05 0.19
20.95 0.05 -0.05 0.18
20.95 0.05 -0.05 0.19
20.94 0.05 -0.05 0.19
20.94 0.04 -0.05 0.20
20.94 0.04 -0.05 0.17
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET
RUN NUMBER 1

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
0O, CO, NO, CcO

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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 1

Date Time O, CO, NO, CcoO
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 4.95 217 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
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 2
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
0O, CO, NO, CcO

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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 2

Date Time 0, CO, NO, 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
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET
RUN NUMBER 3

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

0O, CO, NO, 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% 21% -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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 3

Date Time O, CO, NO, CcoO
3/13/19 11:37 AM 0.03 4.98 473 473
3/13/19 11:38 AM 0.03 4.98 4,72 4.73
3/13/19 11:39 AM 0.03 4.98 4.74 473
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 4.74 473
3/13/19 11:45 AM 0.03 4.99 4,72 4.74
3/13/19 11:46 AM 0.03 4.98 473 473
3/13/19 11:47 AM 0.03 4.99 4.75 473
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 4.75 472
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 4.99 473 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 4.74 472
3/13/19 11:57 AM 0.03 4.99 4.75 472

Average 0.03 4.99 4.75 4.72
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GRAYS HARBOR ENERGY CENTER
DATA AND WORKSHEET
RUN NUMBER 4

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

0, CO, NO, 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 4.75 472
Post-Test System Zero 0.06 0.1 -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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 4

Date Time O, CO, NO, CcO
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 5.02 219 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 5.02 210 0.05

Average 12.24 5.02 2.22 0.05
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 5
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
0O, CO, NO, CcO

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 0.1 -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 4.52 472
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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 5

Date Time O, CO, NO, CcO
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 5.00 212 0.02
3/13/19 1:25 PM 12.28 5.00 213 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 5.02 217 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 5.01 212 0.04

Average 12.25 5.02 2.22 0.04
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 7
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
0, CO, NO, 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%
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 6
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
O, CO, NO, 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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 6

Date Time O, CO, NO, CO
3/13/19 1:59 PM 12.23 5.05 219 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 5.05 217 0.06
3/13/19 2:05 PM 12.22 5.05 2.20 0.06
3/13/19 2:06 PM 12.23 5.04 217 0.07
3/13/19 2:07 PM 12.24 5.03 2.11 0.07
3/13/19 2:08 PM 12.23 5.04 212 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 5.05 227 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
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 7

Date Time O, CO, NO, CcoO
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 2.1 0.00

Average 12.20 5.08 2.23 0.01
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 8
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
0, CO, NO, 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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 8

Date Time O, CO, NO, CcO
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 5.06 219 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 5.05 210 0.01

Average 12.21 5.07 2.22 0.00
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 9
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
0, CO, NO, 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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 9

Date Time O, CO, NO, CcoO
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 5.07 217 -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 5.05 217 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 5.06 213 -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
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 10
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
0, CO, NO, 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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 10

Date Time O, CO, NO, CcO
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 5.05 217 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 2.1 -0.03
3/13/19 4:50 PM 12.23 5.05 2.1 -0.04

Average 12.23 5.05 2.22 -0.01
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GRAYS HARBOR ENERGY CENTER

DATA AND WORKSHEET
RUN NUMBER 11
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
0, CO, NO, 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%
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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 11

Date Time O, CO, NO, CcoO
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 5.04 217 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 5.03 217 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
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REFERENCE METHOD DATA LOGGER

,e, \ MIVIN L RAJO L

0, CO, NO, 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 % -0.03 ZERO/ NOX MODE
3/14/19 7:19 0.00 0.00 . -0.03

3/14/19 7:20 0.00 0.00 m -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 % 10.75 SPAN NOX MODE
3/14/19 7:28 0.00 5.09 ) 10.75

3/14/19 7:29 0.00 5.09 m 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 E -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 0.00 506 [ 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
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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
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
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
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
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
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
3/14/19
3/14/19
3/14/19
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8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18
8:19
8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:29
8:30
8:31
8:32
8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41
8:42
8:43
8:44
8:45
8:46
8:47
8:48
8:49
8:50
8:51
8:52
8:53
8:54
8:54
8:55
8:56
8:57
8:58
8:59
9:00
9:01
9:02
9:03

10.01 10.75 0.12 -0.34

m 10.75 0.00 -042 MID
6.62 8.90 0.04 -0.14
0.01 5.27 4.64 5.55
0.00 5.23 8.99 8.83
0.00 5.14 6.37 7.98
0.01 5.07 0.83 5.84
0.00 5.09 414 4.25

0.00 5.08 Z.38 7718 |MID
0.00 5.03 417 411
0.01 5.00 1.34 3.76
0.00 5.02 4.16 4.24
0.01 5.02 4.30 4.28
0.00 5.01 4.77 4.62
0.00 5.00 4.87 4.65
0.00 5.00 4.89 4.63
0.00 5.00 4.91 4.64
0.27 2.07 4.35 3.39
11.59 7.26 0.28 1.87
10.02 10.75 0.06 -0.26
10.01 10.75 0.08 0.02
1.76 6.11 3.63 4.20
0.00 5.10 8.95 8.83
0.00 5.06 8.21 7.24
0.00 5.06 4.89 4.65
0.00 5.05 4.88 4.64
0.00 5.04 4.88 4.62
0.00 2.34 4.29 3.41
0.10 0.13 0.09 0.03
14.57 6.34 0.11 0.65
0.32 0.42 0.39 0.71
0.08 0.15 0.04 0.21
0.13 0.13 0.06 1.23
0.18 0.12 0.06 1.87
0.22 0.11 0.08 2.22
0.25 0.11 0.10 2.41
0.27 0.11 0.12 2.62
0.29 0.11 0.13 2.72
0.31 0.11 0.13 2.80
0.34 0.11 0.13 2.79
0.36 0.12 0.14 2.80
0.38 0.12 0.13 2.91
0.40 0.13 0.13 3.00
0.42 0.14 0.13 3.10
0.31 1.61 0.12 3.24
0.00 4.95 3.41 4.20
0.00 4.98 4.37 4.22
0.00 4.98 4.37 4.22
0.00 5.00 4.39 4.22
0.00 5.01 4.38 4.23
0.10 5.02 4.39 4.20
0.10 4.98 1.12 3.84
8.31 2.96 0.09 3.18
11.09 0.42 0.03 0.53
6.20 0.11 0.01 0.17
8.12 0.09 -0.01 0.16
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 20.01 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 m 10.75 -0.01 -0.58 02BIAS

3/14/19 9:18 9.08 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 0.04 514 475 422" |CO2/NOX/CO BIAS

3/14/19 9:24 6.46 3.66 4.75 3.0

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 12.04 517 2.77 -0.36  NORTH EAST PORT

3/14719 9:28 12.06 516 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

3/14719 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 12.05 517 2.85 -0.36  Point -2

3/14719 9:34 12.03 518 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

3/14719 9:37 14.38 3.90 254 -0.35 PC

3/14/19 9:38 12.14 5.12 2.33 -0.33 NORTH WEST PORT

3/14/19 9:39 12.15 511 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 12.08 515 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

3/14719 9:45 12.06 5.16 2.95 -0.36  Point -1

3/14/19 9:46 12.06 517 3.03 -0.35  Point -1

3/14/19 9:47 12.09 5.15 2.78 -0.36  Point -1

3714719 9:48 1474 3.70 2.69 -0.34 PC

3/14/19 9:49 12.19 5.08 2.16 -0.32 SOUTH WEST PORT

3714719 9:50 12.21 5.07 2.47 -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

3714719 9:53 12.19 5.09 255 -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

3714719 9:56 12.22 5.07 242 -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

3714719 9:50 16.66 2.62 223 -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
3714719 10:02 12.03 516 2.81 -0.37 Point-3
3/14/19 10:03 12.03 517 2.89 -0.37  Point-3
3/14/19 10:04 12.02 5.18 2.86 -0.38  Point-3
3714719 10:05 12.04 517 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
3714719 10:08 12.05 517 2.94 -0.35 Point -1
3/14/19 10:09 12.04 517 2.71 -0.35  Point -1
3/14/19 10:10 12.01 5.19 2.93 -0.35  Point -1
3714719 10:11 12.02 518 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 m 10.75 -0.01 -0.60 02 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 [ 5.2 1.72 722 |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 |JZERO
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 [ 20.11 947 -0.03 -0.60 SPAN
3/14/19 10:39 2.00 547 2.23 1.59

3/14/19 10:40 0.00 [ 5.04 Z.36 398 |MID
3/14/19 10:41 1.62 5.02 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 m 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 10.75 0.01 -0.60 02BIAS
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 5.20 414 4.11
WO021AS-555757-RT-95R3 134 of 344



3/14/19 10:54 0.05 [ 5.12 .27 713 __]CO2/NOX/CO BIAS

3/14/19 10:55 0.56 5.08 4.25 414

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

3714719 10:58 11.92 5.16 297 -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 11.93 512 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

3114719 T1.19 10.52 7.51 2.63 -0.01

3/14/19 11:20 m 10.75 0.30 -0.46 02BIAS

3/14/19 11:21 9.08 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 0.07 513 4.19 412

3/14/19 11:25 0.06 [ 5.07 403 13~ |CO2/NOX/CO BIAS

3/14/19 11:26 0.07 418 400 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 RUN2

3114719 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 I ggg I 10.75 -0.01 -0.60 O2BIAS

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 [ .09 4.16 4.12  JCO2/NOX/CO BIAS

3/14/19 12:11 2.1 5.04 419 4.04

3/14/19 12:12 11.94 5.12 3.27 042 RUNS3

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 I §§§ I 10.75 -0.01 -0.60 0O2BIAS

3/14/19 12:45 3.06 6.94 1.20 1.1

3/14/19 12:46 0.08 5.08 4.09 4.08
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3/14/19 12:47 0.08 [ 5.04 714 71T ]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 RUN4
3714719 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 11.98 512 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
3114719 1311 2.36 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 2.10 243 -0.03 0.06
3/14/19 13:14 m 10.75 -0.02 -0.46 02BIAS
3/14/19 13:15 419 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 [ 5.0 413 406 |CO2/NOX/CO BIAS
3/14/19 13:18 0.08 5.00 414 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 11.97 512 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 -029 RUNS5
3114719 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
WO021AS-555757-RT-95R3 137 of 344



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
3714779 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 JZERO
3/14/19 13:58 8.15 8.03 0.04 0.23

3/14/19 13:59 m 10.75 -0.02 -0.60 O2BIAS
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 [ 5.02 117 703 __]CO2/NOX/CO BIAS
3/14/19 14:03 7.37 5.07 4.04 2.63

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 RUNG
3714719 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
3114719 14:27 5.46 2.6 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 m 10.75 -0.01 -0.59 02BIAS
3/14/19 14:32 1.74 6.15 1.72 1.69

3/14/19 14:33 0.07 5.03 419 4.10

3/14/19 14:34 0.07 5.00 4.21 4.09

3/14/19 14:35 006 [ 498 407 470 |CO2/NOX/CO BIAS
3/14/19 14:36 1.11 4.98 404 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
WO021AS-555757-RT-95R3 138 of 344



3/14/19 14:41 12.00 5.08 2.78 025 RUN7
3714719 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
3714719 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 |:9ﬁ_7| 10.75 0.08 -0.57 02BIAS
3/14/19 15:10 57 6.05 1.93 1.76
3/14/19 15:11 0.07 [ 5.03 Z.30 708 |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 2.87 029 RUNS
3714719 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
37147119 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 m 10.75 0.01 -0.60 0O2BIAS
3/14/19 15:42 416 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 1.0 709 |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 5.02 413 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 RUNO9
3714719 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
3714719 16.27 1.54 T.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 0.0/ |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 10.75 0.00 -0.60 O2BIAS
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
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
3/14/19
3/14/19
3/14/19
3/14/19
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16:35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16:43
16:44
16:45
16:46
16:47
16:48

0.06

0.05

0.05

8.38

12.02
12.04
12.05
12.06
12.05
12.04
12.06
12.08
12.10
12.13

|]CO2/NOX/CO BIAS

| 5.02 4.19 4.0/
4.99 4.22 4.08
4.97 4.21 4.08
5.03 3.89 2.33
5.07 2.79 -0.29
5.06 2.74 -0.32
5.04 2.75 -0.31
5.04 2.63 -0.31
5.04 2.71 -0.30
5.03 2.79 -0.29
4.97 1.48 0.54
4.91 0.03 1.53
4.85 0.01 219
4.81 0.01 2.65

141 of 344



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
0O, CO, NO, 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 5.1 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 1

Date Time 0, CO, NO, 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
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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
O, CO, NO, CcO

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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 2

Date Time 0, CO, NO, 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
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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
O, CO, NO, CcO

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 0.1 -0.03 0.1
Post-Test System Span  9.98 5.04 4.14 4.1
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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 3

Date Time 0, CO, NO, 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
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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
0, CO, NO, CcO

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 0.1 -0.03 0.1
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 5.01 413 4.06
Raw Test Average 11.99 511 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 4

Date Time O, CO, NO, CcO
3/14/19 12:50 PM 11.97 513 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 11.98 512 2.73 -0.26
3/14/19 12:54 PM 11.98 512 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 5.1 2.69 -0.25
3/14/19 12:59 PM 11.98 5.1 2.69 -0.25
3/14/19 1:00 PM 11.98 5.1 2.69 -0.25
3/14/19 1:01 PM 11.98 5.1 2.70 -0.26
3/14/19 1:02 PM 11.99 5.1 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 5.1 2.67 -0.25
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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
0, CO, NO, CcO

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 5.01 413 4.06
Post-Test System Zero 0.09 0.12 -0.03 0.10
Post-Test System Span  9.98 5.02 417 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 5

Date Time O, CO, NO, 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
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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
0, CO, NO, CcO

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 5.02 417 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 6

Date Time O, CO, NO, 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
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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
0, CO, NO, CcO

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 0.1 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 7

Date Time O, CO, NO, CcO
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

WO021AS-555757-RT-95R3 155 of 344



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
0, CO, NO, CcO

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 0.1 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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 8

Date Time O, CO, NO, CcO
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
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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
0, CO, NO, CcO

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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REFERENCE METHOD 1-MINUTE AVERAGE DATA
RUN NUMBER 9

Date Time O, CO, NO, CcO
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
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Grays Harbor Energy Center
2019 Source Test Report

APPENDIX C
LABORATORY ANALYSIS DATA
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Grays Harbor Energy Center
2019 Source Test Report

Appendix C.1
Ammonia Analyses
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MONTROSE AIR QUALITY SERVICES

PROJECT: 021AS-555757
GRAYS HARBOR ENERGY CENTER

. CLIENT# MO041
REPORT # 19-109

SUBMITTED BY:

CHESTER LabNet
12242 S.W., GARDEN PLACE
TIGARD, OR 97223

(503)624-2183/FAx (503)624-2653
www.ChesterLab.Net
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CHESTER LabNet

12242 SW Garden Place # Tigard, OR 97223-8246 # USA

Telephone 503-624-2183 ++ Fax 503-624-2653 « www.chesterlab.net

Date:

Client:

Client Number:
Report Number:
Sample Description:

Sample Numbers:

Analytes:

Analytical Protocols:

Analytical Notes:

QA/QC Review:

Comments:

Disclaimer:

A

March 22, 2019

Case Narrative

General Information
Montrose Air Quality Services
M041
19-109
Impinger Solutions

19-8310—19-S331

Analysis
NH;
Ion Chromatography: EPA Conditional Test Method 027 (8/14/17 version)

Per client request, the method BAAQMD ST-1B samples were analyzed by ion
chromatography instead of by ion selective electrode, No problems were
encountered during the analyses. Results have not been blank corrected.

All of the data have been reviewed by the analysts performing the analyses and

the project manager. All of the quality control and sample-specific information

in this package is complete and meets or exceeds the minimum requirements for
acceptability.

If you have any questions or concerns regarding this analysis, please feel free to
contact the project manager.

This report shall not be reproduced, except in full, without the written approval of

the laboratory, The results only represent that of the samples as received into the
laboratory.

3/22/19

‘Project Manager
Paul Duda
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Client: M041 - Montrose Air Quality Services
Report Number: 19-108
Lab ID: 19-8310
Client ID: 1-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 9:29
Sample Volume: 372. mL
mg/L ung/sample
Analyte Conc. DL Conc. DL
NH3 0.902 0.009 335. 3.51
Lab ID: 19-5311
Client ID: 2-NH3~GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 10:24
Sample Volume: 460. mL
ng/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.01 0.009 466, 4.34
Lab ID: 19-8312
Client ID: 3-NH3~GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 11:36
Sample Volume: 475. mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.03 0.009 489. 4.48
Lab ID: 19-5313
Client ID: 4-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 12:40
Sample Volume: 482, mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 0.928 0.009 447, 4.55
Lab ID: 19-5314
Client ID: 5-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 13:18
Sample Volume: 488. mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.29 0.009 630. 4.61
Analysis performed by: CHESTER LabNet

12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net
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Client: M0O41 - Montrose Ailr Quality Services
Report Number: 19-109
Lab ID: 19-8315
Client ID: 6-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 13:59
Sample Volume: 468, mL
mg/L ng/sample
Analyte Conc. DL Conc., DL
NH3 0.893 0.009 418. 4.42
Lab ID: 19-3316
Client ID: 7-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 14:37
Sample Volume: 458, mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.60 0.009 733, 4.32
Lab ID: 19-5317
Client ID: 8~NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 15:15
Sample Volume: 468. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.32 0.009 617. 4.42
Lab ID: 19-s318
Client ID: 9-NH3~GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 15:51
Sample Volume: 470. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.33 0.009 625, 4.44
Lab ID: 19-8319
Client ID: 10-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 16:30
Sample Volume: 470. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.20 0.009 562. 4.44
Analysis performed by: CHESTER LabNet

12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢+ www.chesterlab.net
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Client: M041 - Montrose Air Quality Services
Report Number: 19-109
Lab ID: 18-5320
Client ID: 11-NH3-GHU1
Site: Grays Harbor Energy Center
Source: Turbine 1
Sample Date: 3/13/19
Sample Time: 17:14
Sample Volume: 460. mL
mg/L ug/sample
Analyte Conc., DL Conc. DL
NH3 1.45 0.009 666. 4.34
Lab ID: 19-8321
Client 1ID: 1-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 10:57
Sample Volume: 419, mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.97 0.009 825. 3.96
Lab ID: 19-8322
Client ID: 2-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 11:37
Sample Volume: 438. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.78 0.009 780. 4.13
Lab ID: 19-8323
Client ID: 3~NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 12:13
Sample Volume: 435. mL
mg/L ug/sample
Analyte Conc, DL Conc. DL
NH3 1.11 0.009 485, 4.11
Lab ID: 19-5324
Client ID: 4-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 12:49
Sample Volume: 412. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.72 0.009 707. 3.89
Analysis performed by: CHESTER LabNet

12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net
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Client: M041 - Montrose Air Quality Services
Report Number: 19-108
Lab ID: 19-8325
Client ID: 5-NH3-~GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 13:24
Sample Volume: 420. mL
mg/L ng/sample
Analyte ' Conc. DL Conc. DL
NH3 1.70 0.009 712, 3.96
Lab ID: 19-8326
Client ID: 6-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 14:05
Sample Volume: 415. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.69 0.009 700. 3.92
Lab ID: 19-8327
Client ID: 7T-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/18
Sample Time: 14:14
Sample Volume: 450. mL
mg/L ng/sample
Analyte Conc. DL Conc. DL
NH3 1.69 0.009 762. 4.25
Lab ID: 19-5328
Client ID: 8-NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/1%
Sample Time: 15:15
Sample Volume: 421. mL
mg /L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.70 0.009 717.  3.97
Lab ID: 19-8329
Client ID: 9~NH3-GHU2
Site: Grays Harbor Energy Center
Source: Turbine 2
Sample Date: 3/14/19
Sample Time: 16:05
Sample Volume: 450. mL
mg/L ug/sample
Analyte Conc. DL Conc. DL
NH3 1.92 0.009 865. 4.25
Analysis performed by: CHESTER LabNet

12242 SW Garden Place 4 Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net
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Client: M041 - Montrose Air Quality Services
Report Number: 19-109
Lab ID: 19-8330
Client ID: RB-GH 1+2
Site: Grays Harbor Energy Center
Sample Date: 3/14/19
Sample Time: 17:00
Comments: Reagent Blank
Sample Volume: 490. mL
mg/L ug/sample

Analyte Conc. DL Conc. DL

NH3 < DL 0.009 < DL 4.63
Lab ID: 19-5331
Client ID: FB-GH-NH3
Site: Grays Harbor Energy Center
Sample Date: 3/14/19
Sample Time: 14:00
Comments: Field Blank
Sample Volume: 460. mL

ng/L ug/sample

Analyte Conc. DL Conc. DL

NH3 < DL 0.009 < DL 4.34

Analysis performed by: CHESTER LabNet
12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net
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QA/QC Report

Client Name:

Project Number:
Analytical Technigue:
Sample Description:

Montrose Air Quality Services
M041

Ion Chromatography

BAAQMD ST-1B 0.1N H2S04

Report Number: 19-109
Blank Data
Sample Measured DL

Analyte D Conc. mg/L | Conc. mg/L
NH4 ICB < DL 0.010
NH4 CCB < DL 0.010
NH4 CCB < DL 0.010
NH4 CCB < DL 0.010
NH4 ICB < DI 0.010
NH4 CCB < DL 0.010

ICB: Initial Calibration Blank CCB: Continuing Calibration Blank

Calibration QC

Sample Standard Measured Percent
Analyte ID Conc¢. mg/L | Conc. mg/L Recovery
NH4 Icv 0.500 0.53 105.2
NH4 LL-LCS 0,030 0.03 100.0
NH4 cev 0.500 0.52 104 .4
NH4 ccv 0,500 0.52 104.4
NH4 CCv 0.500 0.51 102.2
NH4 ICcV 0,500 0.53 105.8
NH4 ccv 0.500 0.51 102.6

ICV: Initial Calibration Verification CCV: Continuing Calibration Verification
Calibration Verification Limits: 90% - 110% Recovery
LL-LCS Limits: 50% - 150% Recovery

Duplicate Data

Sample Sample Duplicate
Analyte ID Conc. mg/L | Conc. mg/L RPD
NH4 19-8310 0.955 0.956 0.10
NH4 19-8321 2,09 2.06 1.25

RPD = {{sample-duplicate)/[{sample+duplicate) /2] }x100
N/C: RPD is not calculated when sample or duplicate is below detection limit
Duplicate Limit: 20% RPD
#: per EPA CLP protocol, control limits do not apply if sample and/or

duplicate concentration is less than 5x the detection limit

Matrix Spike Analysis

Sample Sample Spike Spike Percent
Analyte Db Conc. mg/L | Conc. mg/L |Bmount mg/L | Recovery
NH4 19-8310 0.955 1.46° 0.500 100.
NH4 19-8321 2.09 3.00 1.00 91.7

Spike Limit: 75% - 125% Recovexy
*; per EPA CLP protocol, control limits do not apply if spike
concentration is less than 25% of the sample concentration

LCs Limit:

80% - 120% Recovery

WO021AS-555757-RT-95R3
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CHESTER LABNET
SOURCE SAMPLE RECEIPT CHECKLIST

Client Montrose Air Quality Services Date 3/19/19

# Runs 20 + blanks Report # 19-109

Custody Seals Inspected, If Present EZ\_/I]

Chain-of-Custody Form Inspected v’
CoC present with samples? s
CoC indicate analytical methodology to be used? (eg M29 etc) S B |l
CoC indicate if compliance testing? (esp. M26) : - il
M26 samples have Thiosulfate added in field? UsA I
M29 indicate FH/BH separate or combined? A/A I
Has Form Been Signed? o
Have Date and Time Custody Released Been Noted on Form? W

All Sample Containers Inspected L
Does Number of Samples Match Number on CoC Form? vl
Do All Sample ID Numbers Match Those on the CoC Form? Ay Il
Did client mark sample volumes prior to shipment? X/ *
If required by method, did client vent samples prior to shipment? AM/A
Are the Sample Containers Intact? Lt
Are signs of leakage present? Mo *

Chain-of-Custody Form Signed and Dated by CLN

Corrective Actions
Client Contacted Due to Mismatching Sample ID Numbers v
Client Contacted Due to Broken Sample Container(s) —
Client Contacted Due to Leaking Sample Container{s} -
Client contacted for verification of methodology? e
v
e

Corrective Actions Documented?
Corrective Actions Accomplished?

Items marked ! shall be addressed prior to any analytical work being started .
Items marked * shall be noted in case narrative upon reporting of results to client,

Signed %E/
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Saybolt Petroleum Services
A Core Laboratories Company

rFe
& /‘ 201 Deerwood Glen Dr
# Deer Park, TX 77536
281-478-1300

Saybolt

A CORE LABDRATORIES COMPANY

GRAYS HARBOR ENERGY Report Number : 13071- 15731
Paul Hughes Date Reported: ~ 3/15/2019
401 KEYS ROAD Date Received:  3/12/2019

ELMA, WA 98541
Analytical Report

Sample No.: 7911065 Sample ID Monthly Gas Date Sampled 3/6/2019 8:45:00 AM
Test Result Units Method Date Analyst
Sulfur, Total Volatile 0.182 Gr/ 100 SCF ASTM D-6667 3/12/2019 CB

Ultimate Gas Analysis

Hydrogen <0.01 Mol % ASTM D-1945 3/13/2019 KTN
Oxygen 0.02 Mol %

Nitrogen 0.42 Mol %

Carbon Dioxide 0.20 Mol %

Methane 92.28 Mol %

Ethane 5.36 Mol %

Propane 1.26 Mol %

Isobutane 0.18 Mol %

n-Butane 0.19 Mol %

Isopentane 0.04 Mol %

n-Pentane 0.03 Mol %

Hexanes Plus 0.02 Mol %

Total 100.00 Mol %

Molecular Weight 17.5 Kg/Kg-mole ASTM D-3588

Molar Mass Ratio 0.60310

Relative Density 0.60428

Compressibility Factor 0.99763

Gross Heating Value (Dry) 1074.5 BTU/CF (Ideal)

Gross Heating Value (Dry) 1077.0 BTU/CF (Real)

Net Heating Value (Dry) 969.8 BTU/CF (Ideal)

Net Heating Value (Dry) 972.1 BTU/CF (Real)

F Factor @ 20°C & 29.92 in. 8650 dscf/mmBTU

Pressure Base 14.696 psia

Carbon Content 74.91 WT % ASTM D-1945

Hydrogen Content 24.02 WT %

Oxygen Content 0.40 WT %

Nitrogen Content 0.67 WT %

Sulfur Content <0.01 WT %

il

Cecile Cpgdell
Laboratory Supervisor

Approved By:

The analytical results, opinions, or interpretations contained in this report are based upon information and material supplied by the client for whose exclusive and confidential use this report has been made. The analytical
results, opinions, or interpretations expi d rep the best jud; of Saybolt Petroleum Services. Saybolt Petroleum Services, however, makes no warrant or representation, express or implied, of any type, and
expressly disclaims same with which such report is used or relied upon for any reason whatsoever. Any person relying upon this report should be aware that issuer's activities are carried out under their general terms and
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Grays Harbor Energy Center
2019 Source Test Report

APPENDIX D
FACILITY CEMS AND PROCESS DATA
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Grays Harbor Energy Center
2019 Source Test Report

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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
3/13 9:30 2.54 1.73 0.0064 14.54 0.31 0.21 0.0005 1.13 12.25
3/139:31 2.34 1.60 0.0059 13.41 0.28 0.19 0.0004 0.91 12.26
3/13 9:32 231 1.57 0.0058 13.20 0.27 0.18 0.0004 0.92 12.24
3/13 9:33 231 1.57 0.0058 13.19 0.34 0.23 0.0005 1.13 12.24
3/139:34 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
3/139:44 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 9:46 241 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
3/139:48 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) 241 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 241 1.64 0.0061 13.75 0.32 0.22 0.0005 1.12 12.24
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/139:35 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 16597.3 4535.5 21133 2276.0 302
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
3/13 10:25 2.35 1.60 0.0059 13.40 0.28 0.19 0.0004 0.90 12.22
3/13 10:26 231 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
3/1310:30 2.40 1.63 0.0060 13.67 0.33 0.22 0.0005 1.14 12.21
3/1310:31 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
3/1310:34 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 10:38 241 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) 241 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 241 1.64 0.0060 13.71 0.32 0.22 0.0005 1.08 12.22
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/1310:31 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 16597.1 4523.0 21120 2274.6 303
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 11:43 251 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 11:49 251 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 11:53 241 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 2.40 1.62 0.0060 13.54 0.30 0.20 0.0005 1.03 12.19
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/1311:51 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 16591.2 4519.6 21111 2273.6 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 12:46 241 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 2.54 171 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 12:56 231 1.56 0.0057 12.97 0.29 0.20 0.0004 0.92 12.16
3/13 12:57 241 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 2.42 1.63 0.0060 13.67 0.27 0.18 0.0004 0.93 12.18
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/1312:51 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 22735 303
Maximum (all) 16632.9 4545.6 21166 2279.6 304
Average (valid 16597.4 4537.4 21135 2276.2 303
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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
3/1313:34 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 2.43 1.64 0.0061 13.75 0.28 0.19 0.0004 0.98 12.16
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/1313:21 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 22745 303
3/1313:24 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
3/1313:31 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 22815 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 16602.3 4539.1 21141 2276.9 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 14:07 231 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 2.40 1.62 0.0060 13.56 0.29 0.20 0.0004 0.98 12.16
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 45441 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 16600.9 4548.6 21150 2277.8 305
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 14:45 241 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 14:57 241 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 2.40 1.62 0.0060 13.55 0.28 0.19 0.0004 0.97 12.17
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16615.4 4551.8 21167 2279.7 305
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 2.37 1.60 0.0059 13.44 0.28 0.19 0.0004 0.96 12.18
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16599.6 4555.4 21155 2278.4 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 16:03 241 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 16:05 231 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 2.42 1.64 0.0060 13.76 0.25 0.17 0.0004 0.92 12.19
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 22815 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 16619.5 4559.7 21179 2281.0 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 16:40 251 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 16:49 251 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) 241 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 241 1.63 0.0060 13.71 0.26 0.18 0.0004 0.91 12.19
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16629.0 4562.6 21192 2282.3 305
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)
(Turbine 1) NOx ppm (Turbine 1) (Turbine 1) (Turbine 1) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine 1) CO  ppm @ 15%  (Turbine 1) CO (Turbine 1) CO (Turbine 1)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
3/1317:14 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
3/1317:16 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
3/1317:18 2.52 1.70 0.0063 14.39 0.27 0.18 0.0004 0.92 12.17
3/1317:19 2.48 1.68 0.0062 14.18 0.26 0.18 0.0004 0.92 12.18
3/1317:20 2.50 1.69 0.0062 14.17 0.31 0.21 0.0005 1.15 12.18
3/1317:21 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
3/1317:23 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
3/1317:26 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
3/1317:30 2.32 1.58 0.0058 13.24 0.24 0.16 0.0004 0.92 12.22
3/1317:31 2.46 1.67 0.0061 13.96 0.20 0.14 0.0003 0.69 12.19
3/1317:32 2.53 1.71 0.0063 14.40 0.30 0.20 0.0005 1.15 12.19
3/1317:33 2.52 1.71 0.0063 14.39 0.34 0.23 0.0005 1.15 12.20
3/1317:34 241 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 2.43 1.65 0.0061 13.84 0.27 0.18 0.0004 0.96 12.19
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 1)
Total Heat (Turbine 1)
(Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/1317:14 16590.7 4569.0 21160 2278.9 303
3/13 17:15 16650.8 4564.8 21216 2284.9 304
3/1317:16 16673.5 4569.9 21243 2287.9 304
3/13 17:17 16668.0 4570.3 21238 2287.3 304
3/1317:18 16646.3 4569.7 21216 2285.0 304
3/1317:19 16655.4 4575.2 21231 2286.5 304
3/1317:20 16648.5 4573.7 21222 2285.6 305
3/1317:21 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
3/1317:24 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
3/1317:28 16583.2 4570.3 21154 2278.2 303
3/1317:29 16585.0 4565.7 21151 2277.9 303
3/13 17:30 16626.7 4562.6 21189 2282.1 304
3/1317:31 16673.3 4577.4 21251 2288.7 304
3/1317:32 16660.2 4575.6 21236 2287.1 304
3/1317:33 16640.2 4570.8 21211 2284.4 304
3/1317:34 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 16632.3 4572.5 21205 2283.7 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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
3/139:35 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 45445 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 9:59 191 1.3 4.10 16597.3 4535.9 21133 2276.0 303
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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 10:00 191 1.3 4.09 16558.0 4530.6 21089 2271.2 302
3/1310:01 191 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
3/1310:11 1.90 1.3 4.10 16606.6 4528.8 21135 2276.3 303
Average (all) 1.87 1.3 391 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) 191 1.3 4.11 16655.2 45445 21182 2281.3 303
Average (valid 1.87 1.3 3.91 16596.3 4533.4 21130 2275.7 302
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 42 42 42 42 42 42 42 42
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min

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
3/1310:31 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 10:41 191 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 15 4.77 16568.6 4527.7 21096 2272.0 302
3/13 10:58 2.15 15 4.54 16533.5 4528.6 21062 2268.4 303
3/13 10:59 2.09 14 4.31 16540.1 4529.5 21070 2269.2 302
3/13 11:00 2.04 14 4.31 16533.3 4529.1 21062 2268.4 302
3/13 11:01 2.05 14 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 1.83 1.2 3.85 16583.9 4523.8 21108 2273.3 303
values only)
Total (valid -- - -- - -- - -- --
values only)
Count (valid 35 35 35 37 37 37 37 37
values only)

<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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 11:37 2.08 14 4.33 16600.2 4522.0 21122 2274.8 304
3/13 11:38 2.07 14 4.32 16569.3 4526.2 21096 2272.0 303
3/13 11:39 211 14 4.32 16577.2 4526.4 21104 2272.9 303
3/13 11:40 2.12 14 4.54 16559.1 4522.2 21081 2270.4 303
3/13 11:41 2.09 14 4.32 16576.6 4523.5 21100 2272.5 303
3/13 11:42 2.06 14 4.33 16626.5 4520.9 21147 2277.6 304
3/13 11:43 2.07 14 4.33 16609.5 4524.6 21134 2276.1 304
3/13 11:44 2.12 14 454 16590.9 4517.3 21108 2273.3 304
3/13 11:45 2.13 14 454 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 14 4.32 16608.8 4512.0 21121 2274.7 304
3/13 11:48 2.12 14 4.32 16603.9 4518.5 21122 2274.8 304
3/13 11:49 2.14 14 4.55 16560.2 4528.2 21088 2271.2 303
3/13 11:50 2.16 15 4.53 16537.3 4518.0 21055 2267.7 303
3/1311:51 2.14 15 453 16541.7 4507.9 21050 2267.0 303
3/13 11:52 211 14 4.33 16656.7 4517.3 21174 2280.4 304
3/13 11:53 211 14 4.33 16602.2 4522.0 21124 2275.1 303
3/13 11:54 2.15 15 4,53 16550.3 4519.3 21070 2269.2 303
3/13 11:55 2.13 14 4.55 16637.9 4512.9 21151 2277.9 304
3/13 11:56 2.18 15 4.55 16616.3 4520.2 21137 2276.4 304
3/13 11:57 2.17 15 4.55 16599.1 4507.0 21106 2273.1 304
3/13 11:58 2.18 15 454 16579.0 4513.6 21093 2271.7 303
3/13 11:59 2.17 15 4.54 16566.6 4512.5 21079 2270.2 303
3/1312:00 2.17 15 4.54 16595.3 4516.2 21112 2273.7 303
3/13 12:01 2.19 15 454 16584.1 4514.0 21098 2272.3 303
3/13 12:02 2.20 15 4.55 16606.8 4512.5 21119 2274.6 304
3/13 12:03 2.23 15 4.55 16626.9 4516.7 21144 2277.1 304
3/13 12:04 2.25 15 4.78 16623.4 4524.6 21148 2277.6 304
3/13 12:05 2.22 15 4.56 16627.3 4527.3 21155 2278.4 304
3/13 12:06 221 15 4.55 16585.2 4527.9 21113 2273.9 303
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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 12:07 2.21 15 4.54 16577.9 4523.3 21101 2272.6 303
3/13 12:08 221 15 4.54 16571.0 4519.8 21091 2271.5 303
3/13 12:09 2.20 15 4.55 16641.9 4521.5 21163 2279.3 304
3/13 12:10 2.19 15 4.56 16641.3 4527.7 21169 2279.9 304
3/13 12:11 2.21 15 4.56 16631.3 4529.3 21161 2279.0 304
3/13 12:12 221 15 4.55 16588.5 4529.3 21118 2274.4 303
3/13 12:13 221 15 4.55 16552.1 4535.2 21087 2271.1 303
3/13 12:14 2.21 15 4.55 16555.6 4528.2 21084 2270.7 303
3/13 12:15 2.24 15 4.77 16573.7 4525.1 21099 2272.4 303
3/13 12:16 2.22 15 4.55 16580.5 4527.5 21108 2273.3 303
3/13 12:17 2.18 15 4.55 16585.0 4527.3 21112 2273.8 303
3/1312:18 2.19 15 4.55 16616.8 4526.0 21143 2277.1 304
3/13 12:19 2.20 15 4.56 16635.5 4528.2 21164 2279.3 304
3/13 12:20 2.22 15 4.55 16582.7 4542.1 21125 2275.2 303
3/13 12:21 2.25 15 4.78 16576.3 4537.2 21114 2274.0 303
3/13 12:22 2.22 15 4.55 16563.5 4538.1 21102 2272.7 303
3/13 12:23 2.18 15 4.55 16558.7 4534.8 21094 2271.8 303
3/13 12:24 2.18 15 4.55 16592.2 4533.0 21125 2275.2 303
3/13 12:25 2.20 15 4.56 16602.6 4539.6 21142 2277.0 304
3/13 12:26 221 15 4.56 16615.6 4537.2 21153 2278.2 304
Average (all) 2.17 15 451 16593.1 4523.8 21117 2274.3 303
Total (all) - - - - - -- - -
Minimum (all) 2.06 14 4.32 16537.3 4507.0 21050 2267.0 303
Maximum (all) 2.25 15 4.78 16656.7 4542.1 21174 2280.4 304
Average (valid 2.17 15 451 16593.1 4523.8 21117 2274.3 303
values only)
Total (valid -- - -- - -- - -- --
values only)
Count (valid 50 50 50 50 50 50 50 50
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 12:41 221 15 4.56 16599.7 4535.2 21135 2276.2 303
3/13 12:42 2.17 15 4.55 16587.6 4542.5 21130 2275.7 303
3/13 12:43 2.18 15 4.55 16585.8 4544.3 21130 2275.7 303
3/13 12:44 2.22 15 4.55 16589.2 4545.6 21135 2276.3 303
3/13 12:45 221 15 4.55 16596.9 4535.9 21133 2276.0 303
3/13 12:46 2.20 15 4.55 16585.8 4535.9 21122 2274.8 303
3/13 12:47 221 15 4.56 16597.3 4540.1 21137 2276.5 303
3/13 12:48 2.23 15 4.79 16615.4 4535.5 21151 2278.0 303
3/13 12:49 2.23 15 4.56 16607.5 4531.0 21139 2276.6 303
3/13 12:50 2.27 15 4.78 16596.9 4537.9 21135 2276.2 303
3/1312:51 2.29 15 4.79 16615.9 4543.8 21160 2278.9 304
3/13 12:52 2.27 15 4.79 16620.3 4534.1 21154 2278.3 304
3/13 12:53 2.25 15 4.79 16632.9 4533.0 21166 2279.6 304
3/13 12:54 2.20 15 4.55 16569.1 4540.3 21109 2273.5 303
3/13 12:55 2.23 15 4.55 16571.0 4542.3 21113 2273.9 303
3/13 12:56 2.22 15 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 15 4.78 16611.5 4526.0 21138 2276.6 304
3/13 12:59 2.19 15 4.55 16575.2 4537.2 21112 2273.8 303
3/13 13:00 2.19 15 4.55 16586.7 4533.5 21120 2274.7 304
3/13 13:01 2.23 15 4.55 16591.1 4533.7 21125 2275.2 303
3/13 13:02 2.25 15 4.79 16613.0 4534.6 21148 2277.6 305
3/13 13:03 2.28 15 4.78 16588.9 4540.8 21130 2275.6 305
3/13 13:04 2.25 15 4.78 16587.8 4534.6 21122 2274.9 305
3/13 13:05 2.26 15 4.78 16562.0 4535.5 21098 2272.2 303
3/13 13:06 2.23 15 4.78 16577.2 4539.0 21116 2274.3 303
3/13 13:07 2.22 15 4.56 16599.1 4543.0 21142 2277.0 304
3/13 13:08 221 15 4.56 16642.6 4537.2 21180 2281.1 305
3/13 13:09 2.25 15 4.78 16602.2 4541.2 21143 2277.2 304
3/13 13:10 2.25 15 4.78 16573.0 4536.1 21109 2273.4 303
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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
Average (all) 2.23 15 4.65 16596.4 4537.6 21134 2276.1 304
Total (all) - - - -- - -- - -
Minimum (all) 2.17 15 4.55 16562.0 4526.0 21098 2272.2 303
Maximum (all) 2.29 15 4.79 16642.6 4545.6 21180 2281.1 305
Average (valid 2.23 15 4.65 16596.4 4537.6 21134 2276.1 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 13:19 221 15 4.56 16600.4 4535.0 21135 2276.3 304
3/13 13:20 221 15 4.55 16560.7 4538.5 21099 2272.4 303
3/13 13:21 2.20 15 4.55 16582.5 4531.5 21114 2273.9 303
3/13 13:22 2.20 15 4.55 16580.3 4532.1 21112 2273.8 303
3/13 13:23 221 15 4.55 16586.3 4533.2 21120 2274.5 303
3/13 13:24 2.19 15 4.55 16577.9 4539.2 21117 2274.3 303
3/13 13:25 221 15 4.56 16609.2 4540.3 21150 2277.8 303
3/13 13:26 221 15 4.56 16614.8 4534.3 21149 2277.7 304
3/13 13:27 2.20 15 4.56 16626.5 4542.7 21169 2279.9 304
3/13 13:28 2.23 15 4.56 16611.7 4546.5 21158 2278.8 305
3/13 13:29 2.18 15 4.55 16596.2 4535.7 21132 2275.9 305
3/13 13:30 2.14 14 4.56 16625.1 4539.0 21164 2279.4 305
3/13 13:31 2.15 15 4.56 16598.6 4545.2 21144 2277.2 305
3/13 13:32 2.18 15 4.56 16613.9 4536.6 21151 2277.9 305
3/13 13:33 221 15 4.56 16600.4 4543.2 21144 2277.2 305
3/13 13:34 2.20 15 4.55 16565.5 4538.1 21104 2272.9 303
3/13 13:35 2.19 15 4.55 16585.6 4543.4 21129 2275.6 303
3/13 13:36 2.18 15 4.56 16621.6 4547.4 21169 2279.9 305
3/13 13:37 2.18 15 4.56 16640.4 4543.2 21184 2281.5 305
3/13 13:38 2.17 15 4.56 16627.3 4542.3 21170 2280.0 305
3/13 13:39 221 15 4.56 16622.0 4541.9 21164 2279.4 305
3/13 13:40 2.20 15 4.55 16587.2 4549.1 21136 2276.3 303
3/13 13:41 2.22 15 4.55 16551.0 4540.8 21092 22715 303
3/13 13:42 2.22 15 4.55 16564.4 4541.4 21106 2273.1 303
3/13 13:43 2.22 15 4.55 16596.0 4546.9 21143 2277.1 304
3/13 13:44 221 15 4.57 16652.5 4542.1 21195 2282.7 305
3/13 13:45 2.26 15 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 15 4.78 16562.7 4547.8 21111 2273.6 303
3/13 13:48 221 15 4.55 16576.1 4548.5 21125 2275.1 303
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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
Average (all) 221 15 4.58 16595.9 4541.7 21138 2276.5 304
Total (all) - - - -- - -- - -
Minimum (all) 2.14 14 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 221 15 4.58 16595.9 4541.7 21138 2276.5 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 13:59 2.35 1.6 5.00 16565.1 4540.5 21106 2273.1 304
3/13 14:00 231 1.6 4.78 16564.2 4550.7 21115 2274.1 304
3/13 14:01 2.28 15 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 14:05 241 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 14:12 231 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 45441 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
Average (all) 2.35 1.6 4.94 16599.6 4549.1 21149 2277.7 305
Total (all) - - - -- - -- - -
Minimum (all) 2.28 15 4.78 16556.9 4540.5 21106 2273.1 304
Maximum (all) 241 1.6 5.02 16635.1 4559.3 21186 2281.7 305
Average (valid 2.35 1.6 4.94 16599.6 4549.1 21149 2277.7 305
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 14:58 241 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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) 241 1.6 5.03 16657.8 4565.0 21206 2283.9 305
Average (valid 2.37 1.6 4.99 16608.6 4552.6 21161 2279.1 305
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 45445 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 15:25 231 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 15:32 231 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.35 1.6 4.93 16599.4 4556.2 21156 2278.5 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 32 32 32 32 32 32 32 32
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 15:56 231 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 16:11 241 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 16:15 241 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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) 231 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 2.38 1.6 5.00 16620.0 4559.5 21180 2281.0 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 32 32 32 32 32 32 32 32
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/13 16:30 2.40 1.6 5.02 16613.4 4554.0 21167 2279.8 304
3/13 16:31 241 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 16:59 241 1.6 5.02 16613.9 4562.4 21176 2280.7 303
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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.42 1.6 5.06 16625.2 4564.9 21190 2282.2 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)

(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/1317:14 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
3/1317:16 2.39 1.6 5.03 16673.5 4569.9 21243 2287.9 304
3/13 17:17 241 1.6 5.03 16668.0 4570.3 21238 2287.3 304
3/1317:18 2.43 1.6 5.02 16646.3 4569.7 21216 2285.0 304
3/1317:19 2.44 1.7 5.03 16655.4 4575.2 21231 2286.5 304
3/1317:20 2.42 1.6 5.02 16648.5 4573.7 21222 2285.6 305
3/1317:21 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
3/1317:24 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
3/1317:28 241 1.6 5.01 16583.2 4570.3 21154 2278.2 303
3/1317:29 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
3/1317:31 2.38 1.6 5.03 16673.3 4577.4 21251 2288.7 304
3/1317:32 2.40 1.6 5.03 16660.2 4575.6 21236 2287.1 304
3/1317:33 241 1.6 5.02 16640.2 4570.8 21211 2284.4 304
3/1317:34 2.38 1.6 5.01 16575.5 4577.6 21153 2278.2 303
3/1317:35 2.34 1.6 5.01 16598.2 4570.3 21169 2279.8 303
3/1317:36 231 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
3/1317:38 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
3/1317:41 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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(Turbine 1)

(Turbine 1) Total Heat (Turbine 1)
(Turbine 1) NH3 ppm (Turbine 1) (Turbine 1) CT (Turbine 1) DB (Turbine 1) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
Average (all) 2.39 1.6 5.02 16630.5 4572.4 21203 2283.5 304
Total (all) - - - -- - -- - -
Minimum (all) 231 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 2.39 1.6 5.02 16630.5 4572.4 21203 2283.5 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 11:03 251 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 11:08 251 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 2,52 1.70 0.0063 13.99 0.01 0.01 0.0000 0.04 12.14
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16942.8 3847.8 20791 2239.1 307
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 11:44 251 1.69 0.0062 13.83 0.00 0.00 0.0000 0.00 12.15
3/14 11:45 251 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 2.50 1.68 0.0062 13.82 0.01 0.01 0.0000 0.04 12.15
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16848.5 3845.9 20694 2228.8 305
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 12:19 251 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 2.53 171 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 12:25 251 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.16
3/14 12:26 2.53 171 0.0063 14.02 0.10 0.07 0.0002 0.44 12.16
3/14 12:27 251 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 12:31 251 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 2,52 1.70 0.0063 13.92 0.00 0.00 0.0000 0.02 12.16
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 22211 304
Maximum (all) 16865.4 3841.0 20695 2228.9 306
Average (valid 16830.0 3832.1 20662 2225.3 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
3/14 12:50 251 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 12:55 251 1.70 0.0063 13.76 0.00 0.00 0.0000 0.00 12.18
3/14 12:56 251 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 13:08 251 1.70 0.0062 13.75 0.00 0.00 0.0000 0.00 12.17
3/14 13:09 251 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) 251 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 251 1.69 0.0062 13.81 0.01 0.01 0.0000 0.04 12.17
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16783.6 3833.9 20618 2220.5 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 13:27 251 1.70 0.0063 13.77 0.00 0.00 0.0000 0.00 12.18
3/14 13:28 251 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 13:34 251 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 13:37 251 1.70 0.0063 13.79 0.00 0.00 0.0000 0.00 12.18
3/14 13:38 2.52 171 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 13:45 251 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 2.50 1.69 0.0062 13.80 0.00 0.00 0.0000 0.00 12.18
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16788.6 3834.8 20623 2221.1 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
3/14 14:06 251 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 14:12 251 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 2.52 171 0.0063 13.99 0.00 0.00 0.0000 0.00 12.18
3/14 14:17 251 1.70 0.0062 13.76 0.00 0.00 0.0000 0.00 12.17
3/14 14:18 251 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 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.01 12.17
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16775.5 3835.1 20611 2219.8 304
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data Page 2 of 2

WO021AS-555757-RT-95R3 234 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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 14:49 251 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 14:57 251 1.70 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:58 251 1.70 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
3/14 14:59 251 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 2.50 1.69 0.0062 13.78 0.00 0.00 0.0000 0.00 12.17
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
CeDAR Reports 10/29/2019 9:33 AM, CeDAR 1-Minute Data Page 1 of 2
WO021AS-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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 16789.2 3838.6 20628 2221.6 305
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 15:29 241 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 15:31 251 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 2.44 1.65 0.0061 13.44 0.00 0.00 0.0000 0.00 12.20
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 22135 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 16710.8 3839.2 20550 2213.2 303
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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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

(Turbine 2)
(Turbine 2) NOx ppm (Turbine 2) (Turbine 2) (Turbine 2) CO
75-NOx ppm @15% 02 75-NOx NOx Ib/hr (Turbine2) CO  ppm @ 15%  (Turbine 2) CO (Turbine 2) CO (Turbine 2)
Timestamp 1-Min 1-Min Ib/mmBtu 1-Min 1-Min Avg ppm 1-Min 02 1 Min Ib/mmBtu 1-Min Ib/hr 1-Min Avg  75-02% 1-Min
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 16:12 251 1.71 0.0063 13.93 0.00 0.00 0.0000 0.00 12.22
3/14 16:13 241 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 2.48 1.69 0.0062 13.68 0.00 0.00 0.0000 0.00 12.23
values only)
Total (valid -- -- -- - -- - -- -- -
values only)
Count (valid 21 21 21 21 21 21 21 21 21
values only)
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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

(Turbine 2)
Total Heat (Turbine 2)
(Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 22135 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 22154 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 16698.3 3842.6 20541 2212.2 302
values only)
Total (valid -- - -- - --
values only)
Count (valid 21 21 21 21 21
values only)
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CeDAR 1-Minute Data

Grays Harbor Energy Center
Data for 3/14/2019 10:58 AM thru 3/14/2019 11:27 AM

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.77 1.9 5.66 16936.2 3847.7 20784 2238.4 307
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.82 1.9 5.78 16850.5 3843.8 20694 2228.8 305
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 22254 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 12:34 281 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 22234 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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.81 1.9 5.73 16822.0 3832.3 20654 2224.5 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 12:57 291 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 13:08 291 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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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) 291 2.0 6.00 16820.5 3842.1 20653 2224.4 305
Average (valid 2.86 1.9 5.82 16783.7 3833.9 20618 2220.5 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 13:28 291 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 13:33 291 2.0 6.00 16797.1 3842.8 20640 2222.9 305
3/14 13:34 291 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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.89 2.0 5.88 16784.6 3835.1 20620 2220.8 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/14 14:06 291 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 38324 20618 2220.5 304
3/14 14:14 291 2.0 6.00 16788.3 3838.6 20627 2221.5 304
3/14 14:15 291 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 14:19 291 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 14:31 291 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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.92 2.0 5.98 16774.3 3835.5 20610 2219.7 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 14:51 291 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 14:59 291 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 15:01 291 2.0 6.01 16803.5 3838.8 20642 2223.1 305
3/14 15:02 291 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 22235 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 22125 302
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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.90 2.0 5.96 16787.0 3838.3 20625 2221.3 304
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/14 15:16 2.95 2.0 5.97 16677.0 3836.6 20514 2209.3 303
3/14 15:17 291 2.0 5.97 16690.3 3841.7 20532 2211.3 303
3/14 15:18 291 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 22135 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 15:36 281 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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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.84 1.9 5.80 16706.2 3839.1 20545 2212.7 303
values only)
Total (valid - - - -- - -- - -
values only)
Count (valid 30 30 30 30 30 30 30 30
values only)
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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

(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)

(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75

NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts

Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
3/14 16:05 2.64 1.8 5.31 16708.6 3843.9 20553 22135 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 22135 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
CeDAR Reports 10/29/2019 9:37 AM, CeDAR 1-Minute Data Page 1 of 2
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(Turbine 2)

(Turbine 2) Total Heat (Turbine 2)
(Turbine 2) NH3 ppm (Turbine 2) (Turbine 2) CT (Turbine 2) DB (Turbine 2) Input 40CFR75
NH3 Slip ppm @15% 02 NH3 Ib/hr Gas Flow Gas Flow Total Gas Flow mmBtu/hr Megawatts
Timestamp 1-Min 1-Min 1-Min Avg hscf/hr 1-Min hscf/hr 1-Min hscf/hr 1-Min 1-Min 1-Min
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 2.67 1.8 5.46 16697.5 3843.4 20541 2212.2 302
values only)
Total (valid - - - - - -- - -
values only)
Count (valid 31 31 31 31 31 31 31 31
values only)
CeDAR Reports 10/29/2019 9:37 AM, CeDAR 1-Minute Data Page 2 of 2
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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:

Development and use of an internal QA manual

QA reviews of reports, laboratory work, and field testing
Equipment calibration and maintenance

Chain of custody

Continuous training

Knowledge of current test methods

Audit program

Nogakrwd =

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.

e Sample acquisition and conditioning system leak check

e 3-point analyzer calibrations (all analyzers)
e Complete system calibration check ("dynamic calibration" through entire sample system)
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e 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

e 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:

Attendance at EPA-sponsored training courses

A requirement for all technicians to read, understand, and sign Montrose 's QA Manual
In-house training and Montrose meetings on a regular basis

Maintenance of training records

Administration of internal qualified individual (Ql) tests for all methods performed
Participation in the Qualified Source Testing Individual (QSTI) program administered by
the Source Evaluation Society (SES)

o nbwnh=

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.
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TABLE A-1

SAMPLING INSTRUMENTS AND

EQUIPMENT CALIBRATION SCHEDULE

Instrument Type

Frequency of
Calibration’

Standard of Comparison
or Method of Calibration

Acceptance Limits

Orifice Meter(large)
Dry Gas Meter
Critical Orifice

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

Vacuum Gauges
Temperature
Measurement

(thermocouples)

Temperature Readout
Devices

Analytical Balance

Probe Nozzles

Continuous Analyzers

12 months
6 months or when
repaired
6 months

6 months

12 months

12 months

6 months

12 months (check
prior to each use)

12 months

Every field day,

Depends upon

use, frequency
and performance

Calibrated dry test meter
Calibrated dry test meter

Calibrated dry test meter
EPA Method 2

NIST-traceable gauge
NBS mercury thermometer
or NBS calibrated platinum

RTD

Thermocouple simulator

NIST-traceable weights

Nozzle diameter check

As specified by
manufacturers’
operating manuals, EPA
NBS gases and/or
reference methods

+ 2% of volume measured
+ 2% of volume measured
+ 0.5% of average K’

Geometric measurements
within method-specified
ranges

< 1.0 in Hg difference
+4 °F for <400 °F
+ 1.5% for >400 °F

1 2% full scale reading

1 0.5 mg of stated weight

Range <+ 0.10 mm for
micrometer three
measurements

Satisfy all limits specified
in operating specifications

" 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

Maintenance

Equipment Performance Requirement Corrective Action

Interval?
1. Absence of leaks 1. Visual inspection
PUMDS 2. Ability to draw 6 months 2. Clean
P manufacturer required 3. Replace worn parts
vacuum and flow 4. Leak check
Flow 1. Free mechanical 1. Visual inspection
Measuring movement 6 months 2. Clean
Device 2. Absence of malfunction 3. Calibrate
Sampling 1. Absence of malfunction As required by the As recommended by
2. Proper response to zero,
Instruments manufacturer manufacturer
span gas
. 1. Change filters
Mobile yan Depends on nature 2. Leak check
Sampling Absence of leaks
of use 3. Check for system
Systems o
contamination
Sampling Sample degradation less After each test or Blow filtered air through line
Lines than 2% test series until dry

2 The tabulated maintenance intervals are minimum standards. In certain instances, maintenance is
performed more frequently.
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American Association for Laboratory Accreditation

STACK TESTING ACCREDITATION COUNCIL E—————

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 5t day of March 2018.

- 7
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.
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Qualified Individual
Conformance Statement

| AHOM KCLV\ [ ¥ Z , as a Ql (Qualified Individual) sign this
Conformance Statement to verify that each of the test projects that | perform, and
each of the test projects performed under my supervision will conform with the
Montrose Air Quality Services Management System, the test methods applicable to

the testing, and ASTM D 7036-04.

| realize that as a Qualified Individual | have the proper knowledge to perform these

tests correctly, and that [ am held to a high standard of integrity.

/] 7-19-2o1y

Q) Signature Date
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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
0, Mid ALMO057445 9.974 10/22/26 B72018 49.8%
0o, High SG9183206BAL 20.030 1/18/27 B72019 100.0%
Co, Mid CC432613 4.993 3/16/21  B32017  53.5%
Cco, High SG9183206BAL 9.334 1/18/27 B72019 100.0%
NO, Mid CC432613 4769  3/16/21 B72018 52.5%
NO, High CC300823 9.080 9/15/20 B32017 100.0%
NO, NO, 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
O, CO; NO, 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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NO, to NO Converter Efficiency Test

[~ 4 MUN L RUSE

Analyzer Manufacturer: Thermo NO Cal Gas Value: 51.05
Analyzer Model: 42C NO, 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 NO, -0.092 - -
Zero NO -0.093 -- --
NO NOy 51.063 - -
NO NO 51.226 -- --
NO, NO 1.179 1.3 C;
NO, NOy 49.325 49.3 C,
Label Requirement
Abs. Value C,-C4: 487 D, -
Abs. Value C,-C4: 481 D, -
Ci/C; 3% Ds <5%
CE =Dy/D; *100%: 99%  -- > 90%
Cylinder # Exp. Date
NO bottle: CC66067 11/7/2024
NO, bottle: CC500443 12/1/2019
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CEMS PERFORMANCE DATA SHEET

Client: Grays Harbor Energy Center

Location: Turbine Unit #1

P

CEMS ID#: CEMS-1

Date: 3/12/2019

erformed By: RN

Analyzer: O, CO, NOy CO S0,
Manufacturer: CAl CAl 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 °F
Heated Line Material: Teflon Length: 100 Gas Temp: 0 °F
Sample Conditioner: Type: Universal Gas Temp: 32 °F
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
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RELATIVE ACCURACY TEST AUDIT DETERMINATION

GAS TURBINE #1
12-POINT STRATIFICATION CHECK

™ Point Date Time Uy LU, NUy Uy Avg. NU,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 O, 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 O,).
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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
0, Mid ALMO057445 9.974 10/22/26 B72018 49.8%
0o, High SG9183206BAL 20.030 1/18/27 B72019 100.0%
Co, Mid CC484915 5.017 5/29/21 B72018 53.7%
Cco, High SG9183206BAL 9.334 1/18/27 B27019 100.0%
NO, Mid CC484915 4.289 5/29/21 B72018 47.2%
NO, High CC300823 9.080 9/15/20 B32017 100.0%
NO, NO, 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
O, CO; NO, 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
O, CO, NO, co S0, | STATUS
Analyzer Range 20.03 9.334 9.08 8.834
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

WO021AS-555757-RT-95R3 275 of 344



[~ 4 MUN L RUSE

NO, to NO Converter Efficiency Test

Analyzer Manufacturer: Thermo NO Cal Gas Value: 51.05
Analyzer Model: 42C NO, 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 NO, -0.092 - -
Zero NO -0.093 -- --
NO NO, 51.063 - -
NO NO 51.226 -- --
NO, NO 1.179 1.3 Ci
NO, NO, 49.325 49.3 C,
Label Requirement
Abs. Value C,-C4: 487 D, -
Abs. Value C,-C4: 481 D, -
Ci/Cy 3% Ds <5%
CE =Dy/D; *100%: 99%  -- > 90%
Cylinder # Exp. Date
NO bottle: CC66067 11/7/2024
NO; bottle: CC50044 12/1/2019
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CEMS PERFORMANCE DATA SHEET

Client: Grays Harbor Energy Center

Date: 3/14/2019

Location: Turbine Unit #1

Performed By: RN

CEMS ID#: CEMS-1

Analyzer: O, CO; NOy CO S0,
Manufacturer: CAl CAl 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 °F
Heated Line Material: Teflon Length: 100 Gas Temp: 0 °F
Sample Conditioner: Type:  Universal Gas Temp: 32 °F
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
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GRAYS HARBOR ENERGY CENTER
GAS TURBINE #2
12-POINT STRATIFICATION CHECK

™ Point Date Time 1% CO; NOy Uz Avg. NU,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 12.02 519 2.84
3/14/19 9:32 AM 12.02 5.19 2.91

NE-2 3/14/19 9:33 AM 12.05 517 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 12.15 512 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 12.06 517 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 12.03 517 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 12.04 517 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 12.05 517 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 O, 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 02).

WO021AS-555757-RT-95R3
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Alrgas.

an Alr Iquld company

CERTIFICATE OF ANALYSIS
Grade of Product: CEM-CAL ZERO

Airgas Specialty Gases
Aivgas USA, LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

Part Number: NI CZ15A Reference Number; 153-401348863-1
Cylinder Number: CC710020 Cylinder Volume: 142.0 CF
Laboratory: 124 - Toosle (SAP) - UT Cylinder Pressure; 2000 PSIG
Analysis Date: Nov 06, 2018 Valve Outlet: 580
Lot Number: 153-401348863-1
Expiration Date: Nov 06, 2026
ANALYTICAL RESULTS
Component Requested Certified
Purity Concentration
NITROGEN 99.9995 % 99.9995 %
CARBON DIOXIDE < 1.0PPM 0.01 PPM
NOx < 0.1PPM 0.01 PPM
S02 < 0.1 PPM 0.01 PPM
THC < 0.1PPM 0.01 PPM
CARBON MONOXIDE < 0.5PPM 0.01 PPM

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

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

Signature on file
Approved for Release

WO021AS-555757-RT-95R3
021AS-555757-RT-95
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Airgas Specialty Gases

Airgas USA, LLC
E , 525 North Industrial Loop Road

an Alr Liquide company igg:l%og:r 84074
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E03NI70E15A0002 ' Reference Number: 153-401400086-1
Cylinder Number: SG9183206BAL Cylinder Volume: 151.7 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72019 Valve Outlet; 590
Gas Code: C02,02,BALN Certification Date:  Jan 18, 2018

Expiration Date: Jan 18, 2027

Certification performed In accordance with "EPA Traceabillty Protocol for Assay and Cetification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methadology does ot require correction for analytical Interference. This cylinder has a total analytical
uncertainty as stated below with a confidenice levet of 95%. There are na significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psla, i.e, 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 9.500 % 9.334 % G1 +/- 0.5% NIST Traceable 01/18/2019
OXYGEN 20,00 % 20.03 % G1 +/- 0.5% NIST Traceable 01/18/2019
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08010530 K021127 4,954 % CARBON DIOXIDE/NITROGEN 0.5% Dec 14, 2023
NTRM 09061433 CC282486 22,53 % OXYGEN/NITROGEN 0.4% Mar 08, 2019
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horlba VIA-610 SVAMEUTJ CO2 CO2 NDIR (Dixon) Dec 27, 2018
Horiba MPA-510 W603MM58 02 02 Paramagnetic (Mason) Jan 10, 2019
Triad Data Available Upon Request
Signature on file
Approved for Release Page 1 of 153-401400086-1
WO021AS-555757-RT-95R3 281 of 344
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Airgas Specialty Gases

. : Airgas USA, L1C
: X 525 North Industrial Loop Road
Tooele, UT 84074
an Alr Liqulde company Airgas,c’om

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; EO3NI71E15A3565 Reference Number: 153-401331305-1
Cylinder Number: ALMO057445 Cylinder Volume: 157.4 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number: B72018 Valve Outlet: 590

Gas Code: C02,02,BALN Certification Date:  Oct 22, 2018

Expiration Date: Oct 22, 2026
Ceriification performed In accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed, Analytical Methodology does not reguire correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psigl. i,e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 10.00 % 9.974 % G1 +/- 0.4% NIST Traceable 10/22/2018
CARBON DIOXIDE 19,00 % 18.97 % Gt +/- 0.6% NIST Traceable 10/22/2018
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot (D Cylinder No Concentration Uncertainty Expiration Date
NTRM 09060238 CC263127 9.961 % OXYGEN/NITROGEN 0.3% Nov 08, 2018
NTRM 13060712 CC413623 16.939 % CARBON DIOXIDE/NITROGEN 0.6% May 08, 2019
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SVAMEUTJ CO2 CO2 NDIR (Dixon) Oct 04, 2018
Horiba MPA-510 WB03MM&58 O2 02 Paramagnetic (Masan) Oct 18, 2018
Triad Data Available Upon Request
Slgnature on file
Approved for Release Page 1 of 153-401331305-1
WO021AS-555757-RT-95R3 282 of 344
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Airgas Specialty Gases

zn =
. Airgas USA, LLC
., 11711 S, Alameda Street

an Alr Liquide company Los Angeles, CA 90059

Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI94E15AC098 Reference Number: 48-400992897-1
Cylinder Number: CC300823 Cylinder Volume: 146.9 Cubic Feet
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
PGVP Number: B32017 Valve Outlet: 660
Gas Code: CO,NO,NOX,CO2,BALN Certification Date:  Sep 15, 2017

Expiration Date: Sep 15, 2020

Certification performed In accordance with *EPA Traceabllity Protocol for Assay and Certification of Gaseous Calibration Standards (May 201 2)" document EPA
B600/R-12/531, using the assay procedures listed. Analytical Methadology does not require correction for analytical interference, This cylinder has a total analytical
uncertalnty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this callbration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0,7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Congentration GConcentration Method Uncertainty Dates
NOX 9.000 PPM 9.080 PPM G1 +/- 1.4% NIST Traceable 09/08/2017, 09/16/2017
GARBON MONOXIDE 9.000 PPM 8.834 PPM G1 +/- 0.4% NIST Traceable 09/12/2017
NITRIC OXIDE 9.000 PPM 8.878 PPM G1 +/- 1,4% NiST Traceabie 09/08/2017, 09/16/2017
CARBON DIOXIDE 5.000 % 5,002 % G1 +/- 0,6% NIST Traceable 09/12/2017
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062825 CC366934 9,766 PPM CARBON MONOXIDE/NITROGEN +-0.3% Sep 07, 2018
PRM 12367 APEX1099237 9,82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
NTRM 16060703 CC344931 10,08 PPM NITRIC OXIDE/NITROGEN +/-1.0% Jun 28, 2018
GMIS 0224201602 CC500997 5.100 PPM NITROGEN DIOXIDEMNITROGEN - 2,0% Feb 24, 2019
NTRM 100601056 CC281146 5.027 % CARBON DIOXIDE/NITROGEN +/-0.4% Dec 02, 2021
The SRM, PRM or RGM noted above Is only In reference to the GMIS used in the assay and not parl of the analysls.
- ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Callbration
SIEMENS 8E CO2 NDIR Aug 18, 2017
Thermo 48I-TLE 1132260557 CO NDIR Aug 31, 2017
Nicolet 6700 AHR0801551 NO FTIR Aug 21, 2017
Nicolet 6700 AHR0B01651 NO2 FTIR Sep 05, 2017
Triad Data Available Upon Request
Slgnature on file
Approved for Release Page 1 of 48-400992897-1
WO021AS-555757-RT-95R3 283 of 344
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Airgas Specialty Gases

Airgas USA, LLC .
H A 525 North Industrial Loop Road
Tooele, UT 84074
an Alr Liquide company Airgas.c,om

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: - E04NI94E15A0057 Reference Number: 153-401145141-1
Cylinder Number: CC432613 Cylinder Volume: 146.9 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number:; B72018 Valve Outlet: 660

Gas Code: CO,C02,NO,NOX,BALN Certification Date; Mar 16, 2018

Expiration Date: Mar 16, 2021

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 201 2)" document EPA
800/R-12/531, using the assay procedures listed. Analytical Methodology does not requlre correction for analytical Interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%, There are no significant Impurities which affect the use of this calibration mixture, All concentrations are on a
volumelvolume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psigl, i.e, 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 5,000 PPM 4,769 PPM G1 +/- 1.2% NIST Traceable 03/09/2018, 03/16/2018
CARBON MONOXIDE 5,000 PPM 4,456 PPM G1 +/- 0,7% NIST Traceable 03/09/2018
NITRIC OXIDE 5,000 PPM 4,765 PPM G1 +/- 1.1% NIST Traceabie 03/09/2018, 03/16/2018
CARBON DBIOXIDE 5,000 % 4.993 % G1 +/- 0.5% NIST Traceable 03/09/2018
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM 1 CC401502 9,766 PPM CARBON MONOXIDE/NITROGEN 0.3 Sep 07, 2018
NTRM 08012121A KALO04278 5.08 PPM NITRIC OXIDE/NITROGEN 1.0% Jun 02, 2018
NTRM 08012121A KAL004278-NOX 5.08 PPM NOX/NITROGEN 1.0% Jun 02, 2018
NTRM 100601086 CC281264 5,027 % CARBON DIOXIDE/NITROGEN 0.4% Dec 02, 2021
ANALYTICAL EQUIPMENT
instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-610 SVAMEUTJ CO2 CO2 NDIR (Dixon) Feb 21, 2018
Thermo 481-TLE 1163640031 CO CO NDIR (Mason}) Feb 13, 2018
Thermo 42I-LS 1123749327 NO Chemiluminescence (Mason) Feb 22, 2018
Thermo 42i-L.S 1123749327 NOx Chermiluminescence (Mason) Feb 22, 2018
Triad Data Available Upon Request
Signature on file
Approved for Release Page 1 of 1534011451411
WO021AS-555757-RT-95R3 284 of 344
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
E02NI99E15A0055

Airgas Specialty Gases
525 North Industrial Loop Road
Tooele, UT 84074

435-241-5662 Fax: 435-241-5664
Airgas.com

Part Number: Reference Number: 153-124588332-1

Cylinder Number:; CC500443 Cylinder Volume: CF
Laboratory: 124 - Tooele - UT Cylinder Pressure:

PGVP Number: B72016 Valve Outlet; 660

Gas Code; NO2 BALN Certification Date: Dec 01, 2016

Expiration Date: pec 01 2019
Cedtification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
BO0/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder bas a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psig. i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

NITROGEN DIOXIDE 50.00 PPM 49.82 PPM G1 +~2% 11/23/2016, 12/01/2016
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 0811201402 CC502379 30.64 PPM NITROGEN DIOXIDEMNITROGEN 1.6% Sep 11, 2017
PRM 12329 726612 25,02 PPM NITROGEN DIOXIDE/NITROGEN +/-1.5% Oct 15, 2014
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis,

ANALYTICAL EQUIPMENT
Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration

| MKs 18143349 NO2 FTIR

Nov 17, 2016

Triad Data Available Upon Request
PERMANENT NOTES:OXYGEN ADDED TO MAINTAIN STABILITY

/
L/

Approved for Release
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Alrgas.

an Alr Ugulde company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

E04NI94E15A0660
CCe6067

124 - Los Angeles (SAP) - CA

B32016

C0,C02,NO,NOX,BALN

Reference Number:

Airgas

Specialty Gases

Airgas USA, LLC
11711 S, Alameda Street
Los Angeles, CA 90059

Airgas,co

Cylinder Volume: 146.9 CF

Valve Outlet:

Expiration Date: Nov 07, 2024

Centification performed in accordance with *EPA Traceabllity Protocol for Assay and Gertification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay pracedures listed, Analytical Methodology does not require correction for analylical interference. This cylinder has a total analytical
uncertainly as stated below with a confidence level of 95%, There ara no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/valume basis uniess otherwise nated.

Cylinder Pressure: 2015 PSIG

660

Certification Date: Nov 07, 2016

Do Not Use This Gylinder below 100 p_s&. 1.8, 0.7 megapasacals,

T

48-124585297-1

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Congcentration Method Uncertainty Dates
NOX 50,00 PPM 51.05 PPM G1 +/- 1.2% NIST Traceable 10/31/2018, 11/07/2016
CARBON MONOXIDE §0.00 PPM §0.03 PPM G1 +/- 0.6% NIST Traceable 11/03/2016
NITRIC OXIDE 50.00 PPM §0.71 PPM G1 +/- 1.1% NIST Traceable 10/31/2016, 11/07/2016
CARBON DIOXIDE 5.000 % 5,005 % G1 +/- 0.5% NIST Traceable 11/02/2016
NITROGEN Balance -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 14060765 CC434464 49.88 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Feb 22, 2020
PRM 12328 680179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Oct 15, 2014
NTRM 13061204 CC403869 49.40 PPM NITRIC OXIDE/NITROGEN +-0.8% Nov 19, 2019
GMIS 1214201301 CC601041 4,950 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Dec 11, 2016
NTRM 10060133 CC307775 5,027 % CARBON DIOXIDE/NITROGEN +-0.4% Dec 02, 2021
The SRM, PRM or RGM noted above Is only in reference lo the GMIS used In the assay and not part of the analysls.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle L.ast Multipoint Calibration
SIEMENS 6E CO2 NDIR Oct 25, 2016
Thermo 48i-TLE 1132250567 CO NDIR Oct 03, 2016
Nicolet 6700 AHR0801551 NO FTIR Nov 07, 2016
Nicolet 6700 AHR0801551 NO2 FTIR Oct 11, 2016
Triad Data Available Upon Request
Signature on file
Approved for Release Page 1 of 48-124585297-1
WO021AS-555757-RT-95R3 286 of 344
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Airgas USA, LLC T
525 North Industrial Loop Road
Tooele, UT 84074

an Alr Liquide company

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI94E15AC099 Reference Number: 153-401206558-1
Cylinder Number: CCA484915 Cylinder Volume: 146.9 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
PGVP Number:; B72018 Valve Outlet: 660
Gas Code: CO,NO,NOX,C02,BALN Certification Date: May 29, 2018

Expiration Date: May 29, 2021

Certification performed in accordance with "EPA Traceability Protocol for Assay and Ceriification of Gaseous Calibration Standards (May 2012)° document EPA
600/R-12/631, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This aylinder has a total analytical
uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volumel/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, I.e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 4.500 PPM 4.289 PPM G1 +/-1.1% NIST Traceable 05/22/2018, 05/29/2018
CARBON MONOXIDE 4,500 PPM 4.018 PPM G1 +/-0.7% NIST Traceable 05/22/2018
NITRIC OXIDE 4,600 PPM 4.276 PPM G1 +/- 1.1% NIST Traceable 05/2212018, 05/29/2018
CARBON DIOXIDE 5.000 % 5.017 % G1 +/-1.0% 05/23/2018
NITROGEN Balance
CALIBRATION STANDARDS ‘
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062855 CC401927 9,766 PPM CARBON MONOXIDE/NITROGEN 0.3% Sep 07, 2018
NTRM 08012121A KAL004278 5.08 PPM NITRIC OXIDE/NITROGEN 1.0% Jun 02, 2018
NTRM 08012121A KAL004278-NOX 5.08 PPM NOX/NITROGEN 1.0% Jun 02, 2018
NTRM 10060106 CC281264 5.027 % CARBON DIOXIDE/NITROGEN 0.4% Dec 02, 2021
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4MEUTJ CO2 CO2 NDIR (Dixon) May 18, 2018
Thermo 48i-TLE 1163640031 CO CO NDIR {(Mason) ' May 10, 2018
Thermo 42i-LS 1123749327 NO Chemiluminescence (Mason) May 23, 2018
Thermo 42i-1.S 1123749327 NOx Chemiluminescence (Mason) May 23, 2018
¢ ’ PR T Yy
Triad Data Avaiiable Upon Request ’?“,_ A3
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o R b i Electronic Manometer Calibration Data Sheet

Lo
it LR N T A K

QAvQC | | Location | Auburm | Manometer | -GA-2ld—
Hrop 1586

Pt. 60, App. A, Method 2, 6.2 (Differential Pressure Gauges)

Magnehelic 15second Scale Shortridge  Manometer Difference Difference

D Leak check Inches in H20 in H20 in H20 %

SR i3 electronic 0 0f< Set to Zero

Date 2 /7 3/14 |High in/min 2. 4alo 0,50 0. 069 ). BB

Personnel E A Low In/min \.00a2 [, 00 0,002 .02
j,w7¢ j, 50 022 /. HO7
2.01] .00 0,0l J.8587

SR electronic 0 0|< Set to Zero

Date High In/min

Personnel Low In/min

SR electronic 0 0< Set to Zero

Date High In/min

Personnel Low In/min

SR electronic 0 0|< Set to Zero

Date High In/min

Personnel Low In/min

SR electronic 0 0]< Set to Zero

Date High In/min

Personnel Low In/min

SR electronic 0 0|< Set to Zero

Date High In/min

Personnel Low in/min

SR electronic 0 0]< Set to Zero

Date High In/min

Personnel Low Infmin

SharedFiles\Field\DataSheets\Calibrations\Electronic Manometer_M_v1.pdf
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AMOIN T RONT Pitot Tube Calibration Data Sheet

Calibration Date: December 1, 2017 Performed by: A Kienitz Explration Date: June 1, 2018
1D No.: 6-18 No obstructions: YES

Calibratad Pitot Tubs: S-ype Probe/Pitot ID No: 6-18 No damage: YES

Proba Dascription: Self Supporting Probe (SP)  Effective Length {ft): [} Level and Perpendicular: YES

Thermocouple calibration parformed? Yes Thermocouple passed callbration? YES

Pratractor or Digital Angle Finder ID: BEF013 Callbration performad using the procedures of EPA Method 2, Section 10.1

Measuring Taps ID: Shop

Caliper {D: SEA-CAL2

Alignment and Tubing Dimensions

o, (=10° << +10%) 16

oy  (—H° <ay +10% 20

Bi (=5 <Pi< +5%) 19

By (=57 <Py< 159y 07

i 25

[:] 00

A 06910

z=Atany (+ 0,125") 0.0302 Pass
" w=Atan 6 (x 0.03125) 0,0000 Pass
D, (0.1875” < D; < 0.375") 0.2500 Pass
Py (1.05D, <P, <1.6D) 0.2400 Pass
Py (1.06D, <Pg<1.50) 0.3510 Pass
Degres Indicating leval position for determining 0. | Pa-Pg | 00825 -0.0110 Pass

{;W
A o A / o A
£ - & e =

Py

}
Degree Indicating level position for datermining v then calculating 2.
Assembly inter-Component Spacing Requirements

W2 3.0 lg—r

M L/ | Z2076In, W (3,07 Offsel TC only
-or- AA (2 2.0 2.250 Pass Setback TC only

D, D) X 0750

&
l X 0, 0250
E (C)):E,ﬂ X 1D, (= 1.5) 3.000 Pass

Y (23.0% 3 250 Pass
Z 2 078" Offset TC only

b AA 2 2,0 Inr—

o O, [ & 0 [y
A ():E’n Y23.0in —

e ket g 27107
Approved By: k Slgnature: 'f“é]l/rQ (M» Dale: '9\ -1~ }7

Pitof Tubs Measurement Calibration Shaet Roviglon: 2 Crealad Y1815 Ly E Last revised, S17NT by {E

Performed By:

WO021AS-555757-RT-95R3 290 of 344



4 { A
MON T ROSE

Pitot Tube Calibration Data Sheet

Calibration Date: Aprit 16. 2019 Performad by: Afanilz Expl Date: Qclober 16, 2019
1D No.: 610 No obstructions: YES
Calibrated Pitot Tube: Silype ProbelPitot ID No: 6-18 Nod YES
Probe Description: Self Suppoiting Probe 3Py Effective Length (1) 7 Lovai and Perpondicul YES
Thermocoupie calibration perfs 1? Yios Theemocouple passad calibration? YES
Protractor or Digital Angle Finder ID: BEFO14 Calibration performed using the procedures of EPA Mathod 2, Section 10.1
Measuring Tepe ID; Shop
Caliper D: SEACAL2
Alignment and Tubing Dimensions
s A oy (~10° <oy +H0%) 04
w az  {~10° <uy< +10% 15
B (-5°<B < +5) 4.2
B (=50 <[, <457 1.9
¥ 30
Degreae Indicating level position for determining a., and as, ] 00
A 0.6870
z=Atany (+ 0.125% 0.0360 Pass
w=Alanb (¢ 0.031259 0.0000 Pass
D, {0.1875" < Dy< 0.375") 0.2500 Pass
Pa (1.05D, <Pa<1.5D) 0.3400 Pass
Pa (105D, <Py < 1.5D) 03470 Pass
Degres {ndlcating lavel position for determining o, | Pa- Pg | <0.0825 -0.0070 Pass
....iy -
& A / PA
N A \ & A
S s RN
i
Degrea Indlcating level posliion for determining 7 then calculating 2.
Assembly Inter-Component Spacing Requirements
W= 3.0 in.—
—___/—r— 72 W (2307 Offsel TC only
-or- A (2 2.0%) 2125 Pass Setback TC only
D,
b \ (D) » P
l X D, 0.250
(()) | D, X10,(21.5) 3.000 Pass
Y (230" 3.125 Pass
Z 2z 075 Offset TC only
[ AAZ 2.0 thi—
> & B (D
Y2 3.0in, —
: | vt o - 1611
Performed By: Signature; A [1 & }C ki - Date: 1”" é
1 f k,y/ L { . ‘ ;o {(‘\
Approved By: Signature: e 4 Date: [ I
g
Bitel Tubo Measurement Catibration Shzal [ Ravision: 2 Crealod; 31615 by IE Last fovised: 5117717 by IE
WO021AS-555757-RT-95R3 291 of 344




14 (53011U0) Wita; uoHEIIED YIUOLI-g X0Q JEIBH

292 of 344

o)
7 j L
_U ‘\& N\~ Rg §%@ ﬁj\\“\m,\ﬁv‘v\w \.& el = w 7AW} “JWEN :Aq paaciddy
3 £ 7 — — ameulig @ T “aleN :Ag paunopag
\ 2 A g s \
b1/72)) e AN SN
- aq q uey o] (aps BNjosqe UO Pasey) SBN|EA 1AL IDUSIJAI JO 946 L LIYIM 3G 1SN sanjea Bupeay .
810801 )| slopimt]  eeq @d) £06 oz 005
»0130181 “ON feuag 2L10169 ‘ON jEuSS ¥0L L 004
$-A5iqEocR: | OPON/NDW) ZZ SoUSS Yolly| TIRPCAANEN 705 [4 005
_I3)aLUOULIBY | SOUBIBYN _ JOIBINLIS B{dNODGUIDL ] yor vOoy [ati4 €1 0oy
50T S0E G0E L Q0
102 202 102 402 02 102 202 413 Q002
5143 [441 6 96¢L S0t 504 S0 S0k G014 SOL S04 8 001
5.4 Zr 8 iy [ g 5 el g g S 2 0
«A3Q ‘dway B fi%e) L TAaQ dwe) | simeiadum, L
WO BB | U |7 gy, | SWOL 3 e e v " s aaoid oES 2iqEmolY widuy
uoneigijes ajdnosouuay| Ja}sm }98ys UoHEIGi[ED JnopedYy 3|dnoJouLIsy ) xog a3
(30Ut | 10} AGEIS 1P JoNat) a2 ag ES_ 0 _ “{upo) *asey et ~ (BINUAL | 10§ JGRIS ]OAT] JDICURL) QISZ 3G S.i_ 0 “ Uiyt w) "apry x.nu..._
pobBnid 11u1 2idwes ‘posep Ajiny isnipe auy 'uado An) oaea isnlpe S,.auu_ 0z _ (BH "w) ‘wnnoep 1S3 L _ OFH Ut 1§ 3g uszm_ 9 “ {07H w) ‘eunssald .uu.__
323U ¥EI] WINNJBA XOF JSISIA Y23y YeaT] 2inssald xog J3191
SSvd BUIILT WNNOBA ‘T 0+ 51 3BrIone By} tWOJp SANFRA JEAPIAIPUL JG TOURIGIO) 3]qEIdFI0R ‘BH JO SPUSLI Z6'6Z PUB 4 BO R
SSVd @WHV JO UOUBLBA 18 jo WS 6/'C ©) SIBND3 18U OZH jO SIYOU Uf nssald [BRUAISYIP DYLO Su ‘BHY Joje LOJRIGHED SOYUC Jod
Ssvd SPA JO uoeueA
£686°L " DHV obeiaAy "Z0'0-+ 51 9BRISAR DU} WOJ) SONEA [BADIAPUI J0 S0URIDO BIqE|daase
0660 PA wmm.-m>< “ataw seb Aip suy of JejeLu oheiqiiea ol jo Buipeal ay) o oljes I A JOYES UORRIGHED JOL
*BUJUD YO
1500 9E0Z 6000 000 ¢ £IvS 8E5S EESS §0E0 ¥e0
ZEQ0- €561 €000 ¥EE6 0 0iLS B28S 2995 arv'o 650
SYO'0- ovE'L £00°0- 148670 €165 1865 108 #6550 [
9200 2102 0100 5086 0 14€8 Seve £59°% 1LO oLz
{ozH 1) {OzH u) Gegunu} Gaquinuj &) 4 n2) (4 no) (=) (OZH Uy
UGHELBA onep uonRUBA aniea ETS (pIsUoA {orsiwn oley sjdwes HY
BHY PA TYNIRON  Q3L03NHOD ALOIHUOD
HOLOVA NOLLVHENYD HO10VS NOILLYNEITYD 3WNICA  FWITTIOA INNIOA VLDV SA QIUYIIAN!
3O ~-mm — HILTW SYD A¥Q 3210 — H3L3N SVO ANT — — ALY FTdWNYS —
519 i9 89 0 SEEZ O [ 1l (2 &9 €L £i5's €L7.489 002 189 008l YEQ
589 89 5! OEz S0YED 8 €9 €. 79 69 0LB'S 015189 00£ 549 00 EL 690
089 &9 44 ST 80SY0 95 19 & 29 a8 0265 025 629 009 699 000 oz L
049 i8 £ SL 25850 £9 13 S 19 59 [ 217699 0E6 099 00°LL are
[ T Bop) (3 Bap) ®ru) | (saoqeess] | (equinh) [PL25] [ 6ap) [E]:50] T Sop) (5 [(5)] 4 ) (] ozH W
abessay jeui ey wnnoen | uIpLEe) #Euss weno 0] 100 Wi BN leut femu awip HY
-~ AUNEIBGWD | WU ~ a34uO o Y SOwad wuly sdun) (e SUIMOA
((u1s) (B uidlrs 0u(d Bap).ev() ‘SN UsHBUS U1 pasBIUD B ISNW ' 'LAKCYSOD SOULO IBSBUD YL INV.INOII!
9A0qE UGS WNNDBA [BIALY) [ED1R.03Y L BY) UBY) 131821E B 1 Z 01 | B9 PINOUS LUNNIEA [BMIY OU] 'HINSAI ISO) PHBAIOS  INVLINOCINE
uoneqie) SoLD Xog 18181
By -ut s2pt WINADBA (EONLO [RINBI03YL 841221 :saJidxg
. D B4 -ul 970 -(BH "u}) aunssaud sigewaieg JWENIOM "N “Aq paieuqier)
£586°L ‘@OHV . (& ‘ulw) pesn sasyLUo J0 "ON TA dous Qi 189S @240
. . VM Wngny UoRES0] E-an *(alqe3ydde §1) Q1 1218
gmm 0 . ﬁ> 6Lz s21eq vE-aGn (1] Xoq 18184y
Jojoe 4 Y ysiibug ‘sjun xog J819|N ysi|bug
&,
M}o|yD uopeiqiied Q_QDOOOE..GC._. pue »oayd Mea M h OFINOW
‘20yHQ [e201D palelqe) Aq uoneiqie) xog 1Sl
S POYlaiN vd3

WO021AS-555757-RT-95R3




€ (se0yuo) o) uoprIqleD Jserised Xog JAJeN

'\\.

e

b

/
|

g

Q7
p

mnc. @egq

.\A,/.\ J\m\\. po= \.ﬁ... ameubis sy wv\,,d.l.\xd :Aq panosddy
- pi — A

n\,_w.%w\, sweN
;o ,.ﬂ\/V

»eg

vi-§2-¢

:Aq psuLioyad

ST PRy

{snuiw | Joj 21qElS {BIp Jo1aW) QIBZ Bq 1SN
pafibnid ja1u eidwes "pasop Ajin} 1Snipe auy “Uado Aling eAA 1Snfpe eSUEDD

— .
i . auneubis

398D ¥Eea] WNnaeAp Xog Jojop

SSvd U] WNNJBA ‘T0-#+ 51 3BBJaAE BY) WO} SBNEA [BNPIAIPUI IO 3OUE3|0T AGEIJE00E "B 40 SBUDUI Z6'6Z PUE H B9 1E
SSvd @HV JO UOHIBUBA Jie jo WS G470 O} S3TBNL3 18U} OZH 40 SOOI Lt unssald [PRUBIBHIP S0LHO 3 "BHV Joed USKBIqIED S04uQ S0
SSvd S,DA IO UCHEUBA
§828°} @_._Q‘mmmumZ\ 'Z0°0r/+ S1 8BEuSAR BU Wol) SAaNJBA [ENpIAPL [0 SoURsal0) siedecoe
0500°L PA 8beiany “sejew sell Ap 3y o} Jejow uopeiqied 8L jo Buipeay au) jo Ofjel au; ‘A JOIOES LoRESq)ED JoJ
S YO
€000 [0 £00C 0800 | 689G £9L viLs 280 [
500 0 [ v00 0 98004 €85 0BLS IZL'8 0 Oz &
¥00°0- 281 2000~ 8660 1986 261" 20z9 290 0zt
(OzH vy (OzH Uy (aquinuj (saquinuj W no) [ (u o) (wyos) (OZR up
UcHELEA eneA UOIBUBA BnjeA JOA {PsloA {PISIWA ey aiduwes HY
BHY PA IYNIAON 031033800 JIU1036H0T
HOLOVH NOLLYHEI YD HOLIVH NOILYNE[TYD FWNIOA  INATOA 3NNTOA IYNLOV 'SA O3LYOION;
- 35O —— ~ Y3L3IW SV AMA — ——— 3OO -— YILIN SVYD A¥Q — — 21V TINYS —
i)Y gL 69 5'0Z 80570 [ 9 L v9 7] Gy SYL09. OEB'VGL 00°0L 0z}
08¢ [ 8 502 80SP0 s ] ZL £9 ) S6LS OE6¥GL SELEYL 00°0L A
098 8 58 S0z 80SY 0 [ €9 ) 8 £ SEB S SEL'BYL QOE VL 000t oL
{55ap) €] T ap) ®Hu] | (GAoqe s8] | Wequnu) [E}E) {369p) 5 5ap) {5 53p) [T Tumj W) (i) {OgH u]
abesany [eui TRl wnnoeA | wepiysod #ieusg 1o o] »Ino 11Ul BN feul ] awi HY
— BIMEIB0WD | WIGLIY —~ 2JUO M ABLO SOwa euld ‘SCWA L BN} SWACA
(Ul (Brrun)isov Sepl.eu) ‘siun ysiBua U} poIIUs 30 IS ') JUBDILS0D SORNO OO UL INVINOJ!
BAGGE LMOYS WANSEA [BILD (BINRJ08UL BU) Uew] Jeeaib B 'U) Z 0) | G PINOLS WNNOBA BNV 83U ‘SNSRI IS MIBA 104 INVLNOdIN
uone.qieD S9LUQ XOg JSI9|
. _ [ 33447 ‘uoneIgiied ipuow-g Jo Req
Ssvd nsay 3s9¥3sod 64 Ul og'vl SLUAMORA [BIRUD ednal0al ] $066°0 :PA UOQRIQIIED YIUOUFG JUaLIND
. . By W 06°LE :{bH "u)) asnssaud oujawoieg| wa :(sienyur) Aq pajesqied
: $31-1S0 - T
0s00°L PA3s9r3sod £ (€ 3Inejap) suns jo “oN {QA) € dOHS Qi 19 asyup
. . . 1uoNes0T 200X ‘(3(qeoydde u) (i JolOl
: B0 JUDLIN HO1440
¥066°0 PA ‘1D uaLND e e VoA Gl X0d 19

lojoe4 3y ysiibuz ‘syun xog 1818y ysibug
189 1-1s0d :904LIQ [eonu) pajelqie) Aq uojeiqie) xog Jele
S POYIBN Vd3

293 of 344

WO021AS-555757-RT-95R3



Report Date

Certificate No

D

Manufacturer
Description
Mode! No.
Gage S/IN

Calibration Location

Certified Calibration Service, LLC

917 Industry Drive
Tukwila,WA 98188 USA
1-425-255-1485

Certificate of Calibration
10/11/2018

181011-02

MAQS-ST1

CONTROL COMPANY
Thermometer + Probs
4039

ST1

C.C.S Metrology Lab

Page 1 of 1

Z540.3
Calibration

Customer
Montrose Environmental

4150B Place NW Suite 106
Auburn, WA 98001

PO No Credit Card
Order Date 05 Oct 2018

Certification Statement
Certified Calibration Service, LLC Quality Management Systems (QMS) is in accordance with the requirements of ISO/IEC 17025:2017/Option A/Testing/Calibration,
ANSINCSL Z640.3-2008 and the technical requirements of the customer's order, The measurement standards used are traceable to the National institute of Standards
and Technology (NIST), and through NIST to the International system of units (8I), fundamental or natural physical constants with values assigned or accepted by
NIST. The Test Uncertainty Ratio (TUR) for each calibration parameter is at least 4:1 or greater unless otherwise indicated. The results relate only {o the item calibrated
and are certified to user/client supplied maximum permissible error (MPE), original equipment manufacturer supplied MPE or the American Society for Testing and
Materials (ASTM) standard MPE, The calibration due date and catibration interval are calculated as per user/cltent agreement. Presented in simplified format in
accordance with client contract or quality agreement, the uncertainty of measurement associated wilh the measurement results reported in this certificate is available
upon request. This cerlificate may not be reproduced, except in full, without the written approval of Certified Calibration Service, LLC. This calibration shall not be used
to claim product endorsement. Calibration certificates without signature are not valid.

Statement

This calibration meets all user/client requirements

Environmental Conditions
Temperature 21 Deg C
Humidity 62 %Rh

As Found In
Approved Yes

Calibration Date  10/9/2018
10/9/2019
1.00 Years

Due Due
Calibration Interval

Standard Used

CCS-0537 Due 26 MAR 2020 CERT -180066-00
CCS-0406 Due-11 DEC 2018 CERT-171211-01

Procedure
CCS-0005-CALSOP TEMP INDICATING DEVICES-GENERAL

Maximum Permissible Error Unit Under Test

Test Point Range Units | Minimum Nominal ~ Maximum As Found Difference Fail |As Left Difference Fail TUR
A)0°C °C |13 0.0 1.3 0.0 0.00 No (0.0 0.00 No 4:1
B) 50 °C °C  |487 50,0 51.3 51.0 1.00 No |51.0 1.00 No 411

/. tedw

Calibration By~ "Victor Wollf - Teclinichl Sup Mgr, ./ Reviewed By: Ineke Wolff - 07 /

Cedified Calibration Service LLC

Manufactuier  CONTROL COMPANY Certificate No  181011-02 GCS-0013 FRM Rev 7
Description  Thermoinster + Probe Effactive Date 13 Sep 2018
Model No 4039
SenalNo 8T
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MOSN T EUS Pitot Tube Calibration Data Sheet

Calibration Date; November 16, 2017 Performed by: A Kienilz Expiration Date; May 16, 2018
10 No.: Poit No obstructi YES

Calibrated Pitot Tuba; S-type Probe/Pitot ID No: PO11 No damage: YES

Probe Description: Self Suppuding Prabe (§P)  Effective Length {ft): 7 Level and Porpeadicular: YES

Thermocouple calibration performed? Yes Thermacouple passed calibration? YES

Protractor or Digital Angle Finder ID; BEFO13 Calibration performed using lhe procedures of EPA Method 2, Section 10.1

Measuring Tapa ID: Shop.

Caliper ID: SEA-CAL2

Alignment and Tubing Dimensions

o (—10° o< #10%) 10
ty  (—10° <ap< +10%) 1.0
':j”:’ . §,  (-F <P <45 20
D By (5 Upac b7 25
b 00
Degrea indicaling level position for determining a and a.. 8 0.0
i A 0.9940
z=Atany (+ 0125 0.0000 Pass
w=Alanb {+ 0031257 0.0000 Pass
D, (0.1875" < Dy < 0.375" 0.3740 Pass ‘
Pa (105D, <P, < 1.8D) 0,4840 Pass
Pg  (1.05D, <Pp < 1.50) 0.5100 Pass
| Pa-Pgl <0.0625 -0.0260 Pass

S A
o' \\\‘

Diegree indicating tevel position for delermining ¢ then calculating Z.

Assembly Inter-Component Spacing Requirements

L
ooN
>

i

I

;

\
5
>
i

> H

W= 3.0 in. »
Z 2078 in] W (z3.09 % Offset TC only
-or- AA (2 2.0) X Selback TC only
SN D : :
I X Oy %
C)) [D,, XiD,(>15) HiKt #VALUE!
Y (> 3.0 X Pass
Z 2078 X Pass Offset TC only
— AA= 2.0 In—

o CN | [p] & D (D)

O i{m]ﬂmm

Performed By: ﬂno"‘ L R "‘l).\ ; .’ - M/ Date: [{' ]é 5 ) ?’
Approved By: A na/\ k\ Ky h Signature: ],/!) PN ’d“'\}"(}me: - h-le - 17

"

Pited Tube Moasotemant Cabhration Sheal Ravistan: 2 Craited: IG5 by B Lasttevised: 61IN7 by tE
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O
MON FROSE

Pitot Tube Calibration Data Sheet

Calibration Date: April 2, 2019 Performed by: A. Kienitz Expiration Date: October 2, 2019
1D No.: PO11 No obstructions: Yes
Calibrated Pitot Tube: S-lype Probe/Pitot ID No: P011 No d Yos
Probe Description: Self Probe (5P} Effective Length (ft): 7 Level and Perpendicul Yes
Tharmocouple calibration performed? Yes Thermocouple passed calibration? Yes
Protractor or Digital Angls Finder ID; BEFD13 Calibration performed using the procedures of EPA Method 2, Section 10.1
Measuring Tape iD: Shop
Caliper {D: SEA-CALZ
Alignment and Tubing Dimensions
oy (—10° <oy +10%) 0.4
o (=10° <@y +10°) 1.7
B (=5°<B,< +5) 30
0 P2 (-5° <By<+59) 16
v 25
Degree indicating level position for determining oy and as, ) 92
7 A 09970
z=Alany (¢ 01259 0.0435 Pass
w=Atan 0 (+ 0.03125% 0.0035 Pass
D, (0.1875" < Dy < 0.375") 0.3730 Pass
Py (105D, < Py<1.5Dy) 0.4980 Pass
Py (1.05D, <Pg <1.5Dy) (.4900 Pass
| Pa-Pg|<0.0626 -0.0010 Pass
A
\ -
A / F"
N A 1 & - A
& \\‘ N B \ Py
i
Degree indicating fevel position for determining  then calculating 2.
Assembly Inter-Component Spacing Requirements
W= 3.01n. .
220751, W {=3.01 Offset TC only
-or- AA (2 2.01 2126 Pass Selback TC anly
') D, [P "
[ X Da
(C) [0, X1D, (> 1.6)
Y (3.0
Z 2 0.75" Ofiset TC only

FAA = 2.0 In—

&

D[

T
[

@

Performed By: v[“low [L (Cuy ’}Z_
il L%y

Approvéd By: S@ [% V)

DI Te.

) D

&f L=
S m ”

AR A%
[N T e E| |

—

oo

Signature:

Pitol Tuba Measutemant Calibralion Shaet

WO021AS-555757-RT-95R3

Rgﬂdslon: 2

1L
Crantoid: 318115 by |E Last ravisad! 5/11/18 by AV
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PRESSURE GAUGE
CALIBRATION DATA FORM

DB vttt ettt ettt ee s et e e e s n e o 4-9-19

CaIIDIALOT. ..ottt es st s st er b en et eb et ent et e NW

AMDIENt TEMPEIATUTE, OF ...v.vvvivevsris et sees et et e ens e 58

TESt GAUGE 1D NUMDET......vooeeeeeetoee et iees sttt ee st ss e s s SR#3

Reference Gauge Serial NUMBET..........c.cooieivomenes et essees s e ess s 1586

Ref. Gauge . . Relative
Re{:/eer;ce Press:zrce), | in Pr;r::: rg,aitziggzo Differer:_{czec,) Diffeg/fnce, Pass/Fail

Low 0.55 0.5506 0.0006 0 PASS
Medium 1.1 1123 0.023 2 PASS
High 2 2.022 0.022 1 PASS

Pressure difference must be < 5% at each level

| g >
performed By: N WO \'WC\M( Signature: 44//{/ \/\/y;é/{;(‘g/ vae: o~ T~ ]C(

: ¥ .
. ‘ T A -G /9
Approved By: _[ \ ”6‘\/\ K\ld A } & Signature: }f) L. ‘y%ﬁ( / Date: L7’ / /7
! /
Pressure Gauge Calibration Data Form  Revision: 1 Created: 3/13/14 by DMK Last Revised: 2/15/18 by AV

WO021AS-555757-RT-95R3 297 of 344



Grays Harbor Energy Center
2019 Source Test Report

APPENDIX F
MISCELLANEOUS INFORMATION
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Grays Harbor Energy Center
2019 Source Test Report

Appendix F.1
Agency Correspondence
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SOURCE TEST PLAN

2019 COMPLIANCE AND RATA TESTING
GRAYS HARBOR ENERGY CENTER
GAS TURBINE #1 AND GAS TURBINE #2
ELMA, WASHINGTON

Prepared For:

Grays Harbor Energy, LLC
401 Keys Road
Elma, WA 98541

For Submittal To:

Olympic Region Clean Air Agency
2940 Limited Lane
Olympia, WA 98502

Prepared By:

Montrose Air Quality Services, LLC
4150 B Place NW, Suite 106
Auburn, WA 98001

Document Number: 021AS-555757-PP-101
Proposed Test Dates: March 13-14, 2019
Original Test Plan Submittal Date:  January 28, 2019
Revised Test Plan Submittal Date:  February 19, 2019

TAG &a

ACCREDITED

AT BT MR LIRS s

TG ASTH DI ONLY YR b
CERT n§visdr 1 %"‘}t .. L .

AL QUATTTY  SERVICTS
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Gray Harbor Energy Center — Elma, WA
2019 Source Test Plan

TABLE OF CONTENTS

SECTION PAGE
1.0 OBJECTIVES AND SUMMARY OF TEST PROGRAM....c..cociniiiiiii 4
1.1 PROGRAM OBUJECTIVES .....ooiiiiiiii e iiier e v eircen s asins et sanae e 4
1.2 APPLICABLE REGULATIONS AND PERMIT LIMITS...c.oooiiiiii, 5
1.3 PROJECT CONTACT S ..ottt ettt st s sba e e sabe s e e te s e s sbesanns 8
1.3.1 Test Personnel and Responsibilities .........cc.ccooccn i, 8
2.0 SOURCE DESCRIPTION ...ttt e e siia s s i anaaaseas s s e s senbaaaans 10
2.1 FACILITY AND SOURCE DESCRIPTION ..iiiiiiiiiiiec i iiiierees e e sininie e 10
2.1.1 CEMS and DAS DeSsCrPtioN ........cuvviriiiiiiiiiiiiiiins i 10
2.2 SAMPLING LOCATIONS AND ACCESS ...ttt 10
2.3 OPERATING CONDITIONS AND PROCESS DATA. ... 11
2.4 PLANT SAFETY oottt stre s e rveen s e st e s e ren et e s s sba e s s s s narne e s naae e 11
2.4.1 Safety Responsibilities .......c.coccviiiiiiiiiii i 11
2.4.2 Safety Program ... ..ot ta s 11
2.4.3 Safety REQUIFEMENES ....oooveeiiiiiiicrcnc i 12
3.0 TEST METHOD DETAILS ...ttt ettt vn e rire et se s st ba e snana e aaeenans s 13
3.1 LISTOF TEST METHODS......o it 13
3.1.1 EPA Method 1 — Traverse PointS ... 13
3.1.2 EPAMethod 2 - VEIOCIY ...ccovvi i ceiicr i 14
3.1.3 Alternative EPA Method 2 Thermocouple Calibration Procedure (ALT-011)....15
3.1.4 EPA Method 4 — Moisture Content.............cocoiiiiccven s, 15
3.1.5 EPA Method 19 — Volumetric Flow Rate ........cccooeevicicin, 15
3.1.6 Determination of Sampling Traverse Points (Gaseous Sampling)...........c....... 15
3.1.7 GaseoUus EMISSIONS .....ccciviiirieetiieriiiresiris sttt st resiabeereerrrsesrssrtaaae e 15
3.1.8 Particulate Matter EMISSIONS.........ccvvvveeririieiniiiii e 15
3.1.9 AMMONIA SHP.ciiiiiii i e 16
3.1.10Relative Accuracy Test AUdit .......ccccccciiiiiiiiiic 16
4.0 QUALITY ASSURANCE AND REPORTING ......utviiriiiiiciiiii it 17
4.1 SAMPLING AND ANALYTICAL QA/QQC ....ooiiiiiieiiie i 17
4.2 QUALITY CONTROL PROCEDURES ......ccoiiiteeeenicrinii i 17
4.2.1 Equipment Inspection and Maintenance ............cccccocciiriiii s 17
4.2.2 AUt SAMPIES.....uviiiiiiiiiiiie i e 17
4.3 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY oo 17
44 REPORTING.....coooti ittt ettt et rte e e ettt et e et s e et b b a e e st s nabe s e nee s 18
4.4.1 Example Report FOrmMat. ..o s s 18
4.4.2 Example Data Presentation Format ..........cccooiv 19
APPENDIX A MISCELLANEOUS INFORMATION 21
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Gray Harbor Energy Center — Eima, WA
2019 Source Test Plan

APPENDIX “S” FIELD WORK SAFETY PLAN 23
LIST OF TABLES
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TABLE 1-2 EMISSION LIMITS. ..ottt e 6
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TABLE 3-1 CEMS INFORMATION ..ttt 10
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Gray Harbor Energy Center — Elma, WA
2019 Source Test Plan

1.0 OBJECTIVES AND SUMMARY OF TEST PROGRAM
1.1  PROGRAM OBJECTIVES

Montrose Air Quality Services, LLC (Montrose) has been 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 will be conducted to determine compliance with the source testing
limitations of the 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 will be 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. Tests are scheduled to be conducted on March 13-14, 2019. Montrose will
perform the tests to measure the following emission parameters:

s Emission Compliance:
> PM (total) as PMyo (Ib/hr)
e 0Ozand CO; (% volume dry) — for molecular weight
e Stack volumetric flow rate (dscfm) and moisture content (% by volume)
e Part 60 and Part 75 Relative Accuracy Test Audit (Oz, CO, NOx, and NHa)
e CO, NOx (ppmvd, ppm @ 15% Oz, Ib/MMBtu, Ib/hr)
e O3 (% volume dry)
e NH3 (ppmvd, ppm @ 15% O, Ib/hr)

Montrose will provide the test personnel and the necessary equipment to measure emissions as
outlined in this test plan. Facility personnel will provide the process and production data to be
included in the final report. A summary of the test program and proposed schedule is presented
below in Table 1-1.
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TABLE 1-1
SUMMARY OF TEST PROGRAM AND PROPOSED SCHEDULE

Unit ID/ Activity/ No.
Date Source Name Pollutants Test Methods Runs Duration
March 12, _ Mobilize, site safety, _ _ _
2019 ' setup
. 02, CO2, CO, NOx RATA  EPA3A, 10, 7E 1-12 21 minutes
Mazrg?; 3  Cas ;‘jrb'“e NHs RATA BAAQMD ST-1B  1-12 30 minutes
PM EPA 5/202 1,2,3 60 minutes
) 03, CO2, CO, NOx RATA EPA3A, 10, 7E 1-12 21 minutes
Mazrg?;“’ Gas ;;rb'”e NHs RATA BAAQMD ST-1B  1-12 30 minutes
PM EPA 5/202 1,2,3 60 minutes
March 15, -
2019 - Demobilize - - -
April 28, 2019 _ Permit (rg;%rlti ns;bml’ttal _ _ _

1.2  APPLICABLE REGULATIONS AND PERMIT LIMITS

The results from this test program will be presented in units consistent with those listed in the
permit or subpart. The limits are presented in Table 1-2:
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TABLE 1-2
EMISSION LIMITS

Emission

Emission Permit Limit
Parameter Units of Measurement Limits Reference

Total Particulate .

Matter Ib/hr 22.6 Permit 5.6
Ib/hr, 1-hour average 21.7 Permit5.1.1
Oxides of Nitrogen Ib/hr, 24-hour moving average 174  Permit5.1.2
(NOx) ppmvd @ 15% Oz, 1-hour average 2.5 Permit 5.1.3
ppmvd @ 15% Oz, 24-hour moving average 2.0 Permit 5.1.4
Carbon Monoxide ppmvd @ 15% Oz, 1-hour average 2.0 Permit 5.2.1
(CO) Ib/hr, 1-hour average 10.6  Permit5.2.2
. ppmvd @ 15% Oz, 24-hour average 5.0 Permit 5.7.1
Ammonia (NHs) Ib/hr, 24-hour average 161 Permit5.7.2

The emission limits are also used as the “applicable standards” for alternate pass/fail criteria in

reporting RATA results. The performance specifications for the RATA are presented in Table 1-
3:
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TABLE 1-3

SUMMARY OF PERFORMANCE SPECIFICATIONS

Performance
Specification
40 CFR, Part 60

Performance
Specification

40 CFR, Part 75

Specification

Parameter Appendix B Appendix A Limit
0, Analyzer
% volume dry 3, Section 13.2 Section 3.3.3 alg
NOx Analyzer
ppm volume dry 2, Section 13.2 Section 3.3.7 borc/gori
ppmvd @ 15% Oz 2, Section 13.2 Section 3.3.7 borc/gori
Ib/hr as NO2 2 /6, Section 13.2 Section 3.3.7 borc/g
Ib/MMBtu as NO2 2 /6, Section 13.2 Section 3.3.2 borc/gorh
CO Analyzer
ppm volume dry 4A, Section 13.2 -~ d,e, orf
ppmvd @ 15% O2 4A, Section 13.2 - d, e orf
Ib/hr 4A /6, Section 13.2 - borc
Ib/MMBtu 4A / 8, Section 13.2 - borc
NHs3 Analyzer
ppm @ 15% Oz 4A, Section 13.2 - d,e,orf
Ib/hr 4A / 6, Section 13.2 -— borc

40 CFR, Part 60

@ No greater than 1% Oz (based on actual analyzer readings)

b No greater than 20% of the RM value (if average emissions are above 50% of the emission standard)

¢ No greater than 10% of the applicable standard (if average emissions are less than 50% of the emission standard)

9 No greater than 10% of the RM value
¢ No greater than 5% of the applicable standard
f Within 5 ppm absolute difference between the RM and CEMS, plus confidence coefficient

40 CFR, Part 75
9 No greater than 10% of the RM

" No greater than 0.020 Ib/MMBtu of the RM mean value if the 10% of RM criteria is not met (for use when analyzer

emission rate is no greater than 0.200 Ib/MMBtu)
I Within 15 ppm absolute difference between the RM and CEMS, plus confidence coefficient
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1.3 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@invernergylic.com

Agency Information

Regulatory Agency: Energy Facility Site Evaluation Olympic Region Clean Air Agency
Council
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 Treston Devers
Title: District Manager Client Project Manager
Telephone: 253-480-3801 979-799-6862
Email: kschafer@montrose-env.com tdevers@montrose-env.com

L.aboratory Information

Laboratory: Ghester LabNet'
City, State: Tigard, Oregon

1.3.1 Test Personnel and Responsibilities

The test team will consist of one Field Project Manager and two Field Technicians. The Field
Project Manager is responsible for overseeing sample and data collection, while the Field
Technician works at the sample location. It is anticipated that Treston Devers, QSTI (1, 3) will be
assigned to the role of Client Project Manager. The staff assignment for the Field Technician
positions have not been finalized as of the date of this test plan. The team will be fully qualified to
perform all test methods listed in this test plan. At least one team member will hold current QST
and/or QI certifications for all test methods included in this test program.

Montrose is qualified to conduct this test program and has established a quality management
system that led to accreditation with ASTM Standard D-7036 (Standard Practice for Competence
of Air Emission Testing Bodies). Montrose completed muiltiple functional assessments for ASTM
D7036-04 which were conducted by the American Association for Laboratory Accreditation

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

021AS-555757-PP-101 8 of 61 e e e
MO TR E

l” 9N
LY L ety ot

WO021AS-555757-RT-95R3 307 of 344




Gray Harbor Energy Center — Elma, WA
2019 Source Test Plan

(A2LA). All testing is overseen and supervised on site by at least one Qualified Individual (Ql), as
defined in 40 CFR 72.2.
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2.0 SOURCE DESCRIPTION
21 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 Oz,
CO and NOx emissions. The steam generated from each block of two units supplies a single
steam turbine-generator set. The two units are arranged in combined cycle mode with a single
steam turbine generator.

TABLE 3-1
CEMS INFORMATION

Analyzer Type Manufacturer / Model No Serial No. Turbine 1 Serial No. Turbine 2
Low CO/O2 Oxymat 6E P6-0489 P6-0490
CO Siemens / U23 P6-0444 P6-0445
NOx Thermo / 42i 1.8 1152020022 1162090003
NHa Thermo / 42i LS 1162090004 1152020023

2.2 SAMPLING LOCATIONS AND ACCESS

Information regarding the sampling locations is presented below and will be verified on site by
Field personnel and documented in the final test report.

Sample location ID:  Turbine Units 1 and 2 exhaust stacks (locations are identical)
Configuration: Cylindrical, vertical
Dimensions: 18 fi. in diameter

Port locations:  Appx. 45 ft. (~2.5 duct diameters) upstream from stack exit
Appx. 100 ft. (~5.6 duct diameters) downstream from nearest stack
disturbance

Port configuration:  Four ports located 90° apart from one another
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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o Particulate tests - 24 points total, 12 from each of two ports located 90 degrees
apart from one another

e Gaseous emission tests — sampling point selection to be performed per EPA
Method 7E

2.3 OPERATING CONDITIONS AND PROCESS DATA

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

Plant personnel will establish the test conditions and will collect all applicable unit-operating data.
Montrose will monitor the collection of process data. Data collected will include the following
parameters:

o Fuel flow rates

s (Gross power output

s CEMS data

¢ Manufacturer, Model and SN of the CEMS

2.4  PLANT SAFETY

Safety is a priority at Montrose. A discussion of the field safety measures which will be employed
on this project are detailed below. A detailed Site Safety Plan is attached to this test plan in
Appendix S.

2.41 Safety Responsibilities

As per 40 CFR 60 Subpart A, Section 60.8, the facility should provide the following provisions at
each sample location:

o Sampling ports, which meet EPA minimum requirements for testing. The caps
should be removed or be hand-tight.

¢ Safe sampling platforms
» Safe access to the platforms and test ports, including any scaffolding or man lifts
« Sufficient utilities to perform all necessary testing

Montrose will comply with all safety requirements at the facility. The facility plant safety
coordinator is responsible for ensuring routine compliance with plant entry, health, and safety
requirements. The facility plant site safety coordinator has the authority to impose or waive facility
restrictions. The Montrose test team leader has the authority to negotiate any deviations from the
facility restrictions with the plant site safety coordinator. Any deviations must be documented.

2.4.2 Safety Program

Montrose has a comprehensive health and safety program that satisfies State and Federal OSHA
requirements. The program includes an lliness and Injury Prevention Program, site-specific safety
meetings, and training in safety awareness and procedures. The basic elements include:
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Written policies and procedures

Routine training of employees and supervisors

Medical monitoring as necessary, including Hearing Conservation
Use of personal protection equipment (PPE)

Hazard communication

Pre-test and daily safety meetings

Routine surveillance and inspection of on-going work

Near-miss and accident reporting procedures

Following Federal Motor Carrier Safety Administration (FMCSA) regulations, as
applicable

Montrose will provide all PPE to its employees. The PPE will include, but is not limited to; hard
hats, safety shoes, safety glasses with side shields (or goggles), hearing protection, and hand
protection.

2.4.3 Safety Requirements

All on-site personnel will adhere to the following standard safety measures:
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All OSHA and facility mandated safety training and accreditation will be
completed before arrival. This will include MSHA, OSHA 10-hr, TWIC, Aerial
Work Platform, etc., as required.

Complete any site-specific training as necessary

Complete Site Safety Plan before work activities begin

Daily Tool Box Meetings

Confine themselves to the testing and administration areas only
Wear all mandated PPE

Know the location of first aid equipment and fire extinguishers
Smoke only in designated areas
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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

Reference

Parameter Measurement Principle Method

Volumetric flow rate Pitot/temperature traverse EPA 19

Volumetric flow rate Pitot/temperature traverse EPA1, 2

Oz Paramagnetism EPA 3A

CO2 Non-dispersive infrared EPA 3A

NO« Chemiluminescence EPATE

CO Gas filter correlation NDIR EPA 10

Moisture Impinger weight gain EPA 42
Filterable & Condensable PM Gravimetry with condensable analysis EPA 5/202

NHa lon chromatography BAAQMD ST-1B

Note: Stack gas volumetric flow rates will be determined by stoichiometric calculations based on
fuel flow rate (from the plant’s certified fuel flow meters), fuel composition, and excess Oz (%)
from the flue gas (as measured by Montrose). Calculations will be performed using an “Fd”
factor (8710 dscf/MMBtu @ 0% O.) and a higher heating value for natural gas (based on the
fuel analysis) using calculations described in EPA Method 19. The results will be used with the
measured emission concentrations to calculate mass emission rates.

3.1.1 EPA Method 1 —~ Traverse Points

EPA Method 1 is used to assure that representative measurements of volumetric flow rate are
obtained by dividing the cross-section of the stack or duct into equal areas, and then locating a
traverse point within each of the equal areas. Acceptable sample locations must be located at
least two stack or duct equivalent diameters downstream from a flow disturbance and one-half
equivalent diameter upstream from a flow disturbance. An EPA Method 1 diagram is included in
the final report.

21t is anticipated that EPA Method 4 will be used to measure moisture levels along with BAAQMD ST-1B
and EPA Method 5/202 but they will not be used in gaseous calculations.
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Method-specific options: N/A
Any project-specific exceptions are detailed below: NA
Quality control procedures for this method include:

e A check for cyclonic flow is made by measuring null angles using a protractor
and pitot tube

e Pre- and post-test leak checks of the pitot tube lines
3.1.2 EPA Method 2 - Velocity

EPA Method 2 is used to measure the gas velocity using an S-type pitot tube connected to a
pressure measurement device, and to measure the gas temperature using a calibrated
thermocouple connected to a thermocouple indicator. Typically, Type S (Stausscheibe) pitot tubes
conforming to the geometric specifications in the test method are used, along with an inclined
manometer. The measurements are made at traverse points specified by EPA Method 1. The
molecular weight of the gas stream is determined from independent measurements of Oz, CO,
and moisture. The stack gas volumetric flow rate is calculated using the measured average
velocity head, the area of the duct at the measurement plane, the measured average temperature,
the measured duct static pressure, the molecular weight of the gas stream, and the measured
moisture.

Method-specific options are listed below:

o S-type pitot tube coefficient is 0.84
» Shortridge multimeter is used to measure velocity

Any project-specific exceptions are listed below: N/A
Velocity and volumetric flow rate are reported in the following units:

» feet per second (fps) or feet per minute (fpm)
e actual cubic feet per minute (acfm)
s dry standard cubic feet per minute (dscfm)

Quality control procedures for this method include:

e Pre- and post-test leak checks of the pitot tube lines

« Pitot tubes are examined before and after each use to confirm that they are in
alignment

o Stack gas temperatures thermocouples are checked using EPA Alternate Method
011 (ALT-011). A single-point calibration is performed using a NIST-traceable
thermometer. Temperatures must agree within = 2° F.

e Thermocouples are checked at ambient temperature before heaters are turned
on '
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3.1.3 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.

3.1.4 EPA Method 4 — Moisture Content

Stack gas moisture content will be determined using EPA Method 4 in conjunction with every
particulate test run and wet chemical test run. The impingers are connected in series and contain
reagents as listed in the applicable method descriptions. The impingers are contained in an ice
bath to assure condensation of the flue gas stream moisture. Any moisture that is not condensed
in the impingers is captured in the silica gel; therefore, all moisture is weighed and entered into
moisture content calculations.

3.1.5 EPA Method 19 — Volumetric Flow Rate

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

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

e F Factor Source: Published in EPA Method 19

e Heat Input Data: Calculated based on fuel flow rate and higher heating value
e Higher Heating Value Source: Analysis of fuel samples by Grays Harbor

3.1.6 Determination of Sampling Traverse Points (Gaseous Sampling)

Sampling traverse points for gaseous methods are determined in accordance with EPA Method
7E. For RATA testing a 3-point probe traverse is performed along the measurement line of the
inner diameter of the stack exhaust at 16.7%, 50%, and 83.3%. If the stack diameter is greater
than 2.4 meters, and stratification is not expected, then sampling is performed 0.4, 1.2, and 2.0
meters from the stack wall. Source gas will be sampled for at least 21 minutes during each run.

3.1.7 Gaseous Emissions

Concentrations of the gaseous constituents of stack gas (Oz, CO2, NOx & CO) are 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:

s Method Deviations: None
e Method Options: N/A
o Detection Limits: 2% of calibration span

3.1.8 Particulate Matter Emissions

Emissions of total particulate matter (PM) are measured using a combination of EPA Methods 5
and 202. Pertinent information regarding the performance of the methods are presented below:
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3.1.9

Method Deviations: None

Method Options: A field train proof blank may be collected on-site; if the
glassware is not baked for six hours prior to use. Additionally, pressurized
nitrogen will be used to purge all trains.

Target and/or Minimum Required Sample Duration: 60 minutes
Analytical Laboratory; Chester LabNet, Tigard, OR

Ammonia Slip

Concentrations of ammonia slip are 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: lon chromatography will be used in place of ISE for analysis
Method Options: N/A

Target and/or Minimum Required Sample Duration: 30 minutes

Analytical Laboratory: Chester LabNet

3.1.10 Relative Accuracy Test Audit

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

Traverse Points: Three located along the measurement line

Relevant Performance Specifications: 40 CFR 60, PS 2, 3, 4A and 6; 40 CFR
Part 75 Sections 3.3.2, and 3.3.3.
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4.0 QUALITY ASSURANCE AND REPORTING
41  SAMPLING AND ANALYTICAL QA/QC

Montrose has instituted a rigorous QA/QC program for its air quality testing. Quality assurance
audits are performed as part of the test program to ensure that the results are calculated using
the highest quality data available. This program ensures that the emissions data we report are as
accurate as possible. The procedures included in the cited reference methods are followed during
preparation, sampling, calibration, and analysis. Montrose will be responsible for preparation,
calibration, and cleaning of the sampling apparatus. Montrose will also perform the sampling,
sample recovery, storage, and shipping.

Approved contract laboratories may perform some of the preparation and sample analyses, as
needed. The laboratories that will be used are established leaders in the development and
performance of the reference methods for which they have been selected. Their credentials for
adherence to the required quality assurance procedures are well known.

42 QUALITY CONTROL PROCEDURES

Montrose calibrates and maintains equipment as required by the methods performed and
applicable regulatory guidance. Montrose follows internal procedures to prevent the use of
malfunctioning or inoperable equipment in test programs. All equipment is operated by trained
personnel. Any incidence of nonconforming work encountered during testing is reported and
addressed through the corrective action system.

4.2.1 Equipment Inspection and Maintenance

¢ Each piece of field equipment that requires calibration is assigned a unique
identification number to allow tracking of its calibration history

o Allfield equipment is visually inspected prior to testing and includes pre-test
calibration checks as required by the test method or regulatory agency

o Glassware is visually inspected prior to testing
e Preliminary stack flow and temperature measurements are taken to assure
correct isokinetic sampling

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

4.2.2 Audit Samples

When required by the test method, Montrose obtains EPA TNI SSAS audit samples from an
accredited provider for analysis along with the samples. The audit samples are stored, shipped,
and analyzed along with the emissions samples collected during the test program. The audit
sample results are reported along with the emissions sample results.

43 DATA ANALYSIS, VALIDATION, AND UNCERTAINTY

Montrose converts the raw field, laboratory, and process data to reporting units consistent with
the permit or subpart. Calculations are made using proprietary computer spreadsheets or data
acquisition systems. One run of each test method is also verified using a separate example
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calculation. The example calculations are checked against the spreadsheet results and are
included in the final report. The “Standard Conditions” for this project are 29.92 inches of mercury
and 68 °F.

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

4.4  REPORTING

Montrose will prepare a final report to present the test data, calculations/equations, descriptions,
and results. Prior to release by Montrose, each report will be reviewed and certified by the project
manager and their supervisor, or a peer. Source test reports will be submitted to the facility or
appropriate regulatory agency {upon client approval) within 45 days of the completion of the field
work. The report will include a series of appendices to present copies of the intermediate
calculations and example calculations, raw field data, laboratory analysis data, process data, and
equipment calibration data.

4.41 Example Report Format

The report will be divided into various sections describing the different aspects of the source
testing program. Table 4-1 presents a typical Table of Contents for the final report.
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TABLE 4-1
TYPICAL REPORT FORMAT

Cover Page

Certification of Report

Table of Contents

Section

1.0 SUMMARY OF TEST PROGRAM AND RESULTS

2.0 SOURCE DESCRIPTION

3.0 TEST METHOD DETAILS

4.0 TEST RESULTS AND OVERVIEW

Appendices

APPENDIX A - CALCULATIONS

APPENDIX B - FIELD AND COMPUTER-GENERATED DATA
APPENDIX C - LABORATORY ANALYSIS DATA

APPENDIX D - CLIENT CEMS AND PROCESS DATA
APPENDIX E - QUALITY ASSURANCE/QUALITY CONTROL
APPENDIX F - MISCELLANEOUS INFORMATION

4.4.2 Example Data Presentation Format

Table 4-2 presents the typical tabular format that will be used to summarize the results in the final
source test report. Separate tables will outline the results for each target analyte and compare
them to their respective emissions limits.
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TABLE 4-2
RESULTS SUMMARY TOTAL PARTICULATE EMISSIONS
CLIENT COMPANY - FACILITY

SOURCE
Run Number: 1 2 3 Average
Date: X X X -
Time: X X X -
Process Data:
Parameter 1 X X X X
Parameter 2 X X X X
Flue Gas:
Oz, % volume dry X X X X
COz2, % volume dry X X X X
Flue gas temperature °F X X X X
Moisture content, % volume X X X X
Volumetric flow rate, dscfm X X X X
Total Particulate Emissions:
ppm volume dry X X X X
ppm @ 3% O2 X X X X
Ib/hr X X X X
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Appendix F.2
Permit Excerpts
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RECEIVED

ENERGY FACILITY SITE EVALUATION counci N 28 2018
P.0. BOX 47250 ENEROY EAGILITY SITE
OLYMPIA, WASHINGTON 98504-7250 =/ f {ie it COUNCIL

IN THE MATTER OF: NO. EFSEC/2001-01, AMENDMENT 4

Grays Harbor Energy, LLC APPROVAL OF THE PREVENTION
Eleetrical Generating Facility OF SIGNIFICANT DETERIORATION

J
|
Grays Harbor Energy Center | FINAL
|
I
Elma, Washington ]  (PSD) AND NOTICE OF CONSTRUCTION

This amendment supersedes air quality PSD and NOC approval EFSEC 2001-01, Amendment 3
dated April 3, 2006. Pursuant to the Energy Facility Site Evaluation Council (EFSEC) Permit
Regulations for Air Pollution Sources, Chapter 463-78 Washington Administrative Code (WAC),
regulation for air permit applications WAC 463-60-536, the Washington Department of Ecology
(Ecology) regulations for new source review WAC 173-400-110 and Chapter 173-460 WAC; and
based upon the Notices of Construction Application (NOC), submitted by Duke Energy Grays
Harbor, LLC., and Energy Northwest; the Administrative Order on Consent, Docket No. CAA-10-
2001-0097, between the Satsop Combustion Turbine (Satsop CT) Project and the U.S.
Environmental Protection Agency, Region 10, dated March 30, 2001; the request for second
extension submitted by Grays Harbor Energy LLC, dated August 31, 2005; the request for
modifications to Amendment 3 from Grays Harbor Energy LLC, dated August 7, 2009, amended
Dec. 30 2010, and March 25, 2010, and the technical analysis performed by Ecology for EFSEC,
EFSEC now finds the following:

FINDINGS

I. Duke Energy Grays Harbor, LLC, and Energy Northwest (jointly “Duke Energy”) applied to
construct the Satsop Combustion Turbine Project located near Elma, Washington. EFSEC
previously approved the construction of this project (a.k.a. Satsop Phase I), which is designed
to produce a maximum of 650 megawatt (MW) of electrical power. This project received
final approval on November 2, 2001 (No. EFSEC/2001-01),

2. Amendment 1 was approved on January 2, 2003. Amendment | modified the operating
requirements and emission limitations in the original approval, added equipment as part of
the project, and removed certain operational restrictions.

3. Amendment 2 was approved on October 19, 2004. Amendment 2 authorized a delay in
continuous construction to not later than January 20, 2006, and modified the monitoring
requirements and BACT emission limitations based on recently available information.
Amendment 2 did not change or add any emission units that were either proposed for
installation or already installed at the facility. In approving Amendment 2, EFSEC
concluded that:

3.1. The request for the second amendment was timely and complete (April 10, 2004).
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3.2. Best Available Control Technologies (BACT) for all anticipated pollutants had not
changed from the Amendment | permit determination.

3.3. Interim source growth did not affect conclusions from the original permit analysis
regarding air quality impact of this project.

4. On February 23, 2005, EFSEC approved transfer of ownership of the Satsop CT Project from
Duke Energy and Energy Northwest to Grays Harbor Energy, LLC.

5. On August 31, 2005, Grays Harbor Energy, LLC requested a third amendment. Amendment
3 authorized a second delay in continuous construction to not later than July 20, 2007, and
makes several administrative corrections to errors in Amendment 2. After January 20, 2006, the
sum of all delays in continuous construction may not exceed 18 months.

6. On August 7, 2009, Grays Harbor Energy, LLC requested a fourth amendment to the approval.
Amendment 4 established emissions limits during start-up and shutdown and rectifies issues
with the approval identified in both the development of the Air Operating Permit for the facility
and as a result of the first year of operation of the facility.

7. The total project is proposed to consist of the following major components which is consistent
with the original permit and amendments 1 through 3 unless noted:

e Two General Electric combustion gas turbines (GE 7FA); each turbine having a
maximum rating of 1,671 million British thermal units per hour (MMBtu/hr), and each
turbine will have a supplementary duct burner with a maximum rating of 505
MMBtu/hr.

e Two heat recovery steam generators (HRSG).

e One steam turbine generator (STG) rated at 300 MW,

» One auxiliary boiler rated at 29.3 MMBtu/hr.

e One cooling tower system.

» One emergency backup diesel generator (Manufactured in 2002, 400 KW).

e One diesel engine-driven fire water pump (Manutactured on [0/25/2001, 300 BHP).
Each gas turbine/duct burner/HRSG unit is defined as a combined cycle gas turbine (CGT).
Each CGT has its own exhaust stack. These components are configured in a “power island”

comprised of CGT 1 and CGT 2 and sharing one common steam turbine. Each CGT can operate
independently with the steam turbine.

8. The project is subject to permitting requirements under WAC 173-400-700 as a fossil fuel fired
steam electric generator, one of 28 listed industries that becomes a “major source,” when
emitting more than 100 tons per year (tpy) of any regulated pollutant. The Grays Harbor Energy
Center CT Project has the potential to emit PSD significant quantities of nitrogen oxides (NOx),
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carbon monoxide (CO), sulfur dioxide (SO2), sulfuric acid mist (H2SOy), particulate matter
(PM), particulate matter less than 10 micrometers (PMo), and volatile organic compounds
(VOCs).

9. The project is subject to permitting under the requirements of WAC 463-78-005(1) and 005(4)
(adopting by reference Chapters 173-400 and 173-460 WAC, respectively) for ammonia (NH3).
Emissions of NO are reduced by the addition of NH3. NH3 emission are limited in the permit
to protect the NOx catalyst and minimize NH3 emissions (air toxic and visibility regulations).

10. The combustion turbines, duct burners, and auxiliary boilers will only use natural gas. The fuel
for the diesel engines powering the emergency generator and emergency fire water pump is to
be on-road specification diesel fuel.

I'1. The site is within an area that is in attainment with all National Ambient Air Quality Standards
(NAAQS) and state air quality standards. The site is approximately 60 kilometers from the
nearest Class I area, Olympic National Park.

12. The project is subject to new source review requirements under Chapter 463-78 WAC, which
adopts by reference Chapter 173-400 WAC and Chapter 173-460 WAC. The facility is also
subject to emission limitation, monitoring and reporting requirements in 40 CFR 60 Subpart Da
(applicable to the duct burners), D¢ (applicable to the auxiliary boiler), and GG (applicable to
the combustion turbines). Chapter 173-400 WAC, 40 CFR 60 Appendices A, B, and F, 40 CFR
75; and gas fuel monitoring requirements under 40 CFR Part 75 Appendix D are applicable to
both the turbines and associated HRSGs.

13. BACT as required under WAC 173-400-113(2), and toxic best available control technology (T-
BACT) as required under WAC 173-460-040(4), will be used for the control of all air pollutants
which will be emitted by the proposed project. The following table lists the plant-wide
allowable emissions and BACT based on Amendment 4 requirements.

Plant-Wide Best Available Control Technology
Potential Diesel-Fired
Pollutant to Emit, CGTs A;xi‘liary Emergency Cooling Tower
oiler \
tpy Equipment
Selective
Catalytic Flue gas
Reduction plus recirculation Limited to .
NOx 246.5 low NOx burners | and low NOx emergency uses Not applicable
(Turbine & burners as defined by 40
HSRG) CFR 63 Subpart
Good Good 7777
CO 146.1 combustion combustion Not applicable
practice practice
SOz 29.2* Natural gas fuel Use only on-road | Not applicable
H2S0 19.0 | Natural gas fuel specfication Not applicable
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Plant-Wide Best Available Control Technology
Potential . Diesel-Fired
Pollutant to Emit, CGTs Auxn.liary Emergency Cooling Tower
Boiler \
tpy Equipment
Natural gas fuel and good
VOCs 74.6 combustion practice Limited to Not applicable
emergency uses s
as defined by 40 \?v:: Sg'&?sr
PM and Natural gas fuel and good CFR 63 Subpart o
203 : . 0.001% loss of
PMio combustion practice 27277 the recirculating
water
5 ppm ammonia .
NHs 141 | slip limitation Not applicable
+ Based on an annual average natural gas total sulfur content of 0.5 grains/100 scf.

14. Allowable emissions, from the new emissions units, will not cause or contribute to air
pollution in violation of:

14.1. Any state or national ambient air quality standard.

14.2. Any applicable PSD increment.

The following table indicates the maximum Class [ and Class Il increment consumed by this

project:
Maximum Ambient Maximum Ambient
Class Il Area Class ll Area Class | Area Class | Area
Impact Allowable Impact Allowable
Concentration Increment Concentration Increment
Pollutant (pg/m3) (ng/m?3) (ng/m®) (ngim?)
PMio* 24-hr 4.86 17 0.23 8
Annual 0.91 30 0.01 4
Nitrogen
dioxide Annual 0.898 25 0.008 2.5
(NO2)*
3-hr 13.54 20 0.26 25
802 24-hr 3.5 91 0.032 5
Annual 0.29 512 0.001 2
« Evaluated at a higher emission rate than proposed to be permitted. See attached Fact Sheet for
the Nov. 2001 approval and application materials for details.
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14,3, Ammonia is the significant toxic air pollutant emitted by this facility. The emissions of
ammonia and all other toxic air pollutants from this facility will not exceed an
acceptable source impact level established under WAC 173-460-150 and 160 (effective
Feb. 14, 1994.

15. Ambient Impact Analysis indicates that there will be no significant impacts resulting from
pollutant deposition on soils and vegetation in either of the closest Class I areas, Olympic and
Mt. Rainier National Parks, The permitted turbine project will have deposition levels
significantly below the National Park Service’s level of concern.

16. Ambient air quality analysis indicates that there will be no adverse impacts resulting from
pollutant deposition in the Class II areas surrounding the project site.

17. Ambient Impact Analysis indicates that degradation of regional visibility or vistas from
Olympic National Park due to the Grays Harbor Energy Center project is acceptable to the
National Park Service based on an emission limitation of 2.0 ppm NOXx, 24-hr average on the
CGTs.

18. No significant effect on industrial, commercial, or residential growth in the Elma area is
anticipated due to the project.

19, As reflected in the Third Amendment Order, for the third amendment, EFSEC concluded
that:

19.1. The request for the third amendment was timely and complete (September 30, 2005).
19.2. BACT:
19.2.1. Based on comparable permit actions since 2002, EFSEC concluded that BACT
for VOC emissions from the auxiliary boiler using good combustion practice was

0.0055 Ib/MMBtu (one-hour average). This determination is not changed in
Amendment 4.

19.2.2, For all other anticipated pollutants from the gas combustion turbines, heat
recovery steam generators, auxiliary boiler, and cooling tower system BACT was
the same as determined in Amendment 2. This determination is not changed in
Amendment 4.

19.3. Interim source growth did not affect conclusions from the original permit analysis
regarding air quality impact of this project.

20. For the fourth amendment, EFSEC concludes that:

20.1. The request was deemed administratively complete on April 1, 2010,
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20.2. No requested change results in an increase in an annual emission rate.

20.3. The sulfur monitoring is adjusted to match actual operating conditions and availability
of fuel supplier information. The ability to determine compliance is not affected by the
changes.

20.4. The allowable time for combustion turbine cold start-up is lengthened from four hours
per turbine to 300 minutes per turbine in response to actual meteorological conditions
at the Grays Harbor Energy Center site compared to the design meteorological
conditions used by the prior owner/permittee, and in response to a review of the start-
up procedures provided by the turbine manufacturer in its operation and maintenance
manual. The climate for the site is colder than anticipated by the design conditions, so
the turbines require a longer time to start up the gas and steam turbines compared to the
design temperature, Both the actual start-up conditions and actual site design
characteristics that affect start-up were unavailable during initial permitting.

20.5. For the CGTs, a Carbon monoxide BACT limit of 3.0 ppmdv @ 15 percent Oz, ona 1-
hour average was established in the original PSD permit based on the application of
good combustion practice. The CO limit applicable to the CGTs was revised to 2.0
ppmdv @ 15 percent Oz, on a 1-hour average to comply with EPA Region 10
Administrative Order on Consent, No.-CAA-10-2001-0097, dated March 2001.

20.6. EFSEC and Grays Harbor Energy agree that the CGTs are subject to emission limitation,
monitoring and reporting requirements in 40 CFR 60 Subpart GG.

20.7. The requirement to comply with normal operation emissions limits during start-up and
shutdown for NOx CO and VOC is replaced with added start-up and shutdown
emissions limits. Cold, warm, and hot start-ups and shutdown are defined.

20.8. For the emergency backup diesel generator and diesel engine-driven fire water pump,
BACT constitutes the use of on-road diesel as 500 ppm sulfur defined in the Federal
Code of Regulations (2007 to 2014) and limitation contained in 40 CFR 63, subpart
77277.

21. EFSEC finds that all requirements for new source review (NSR) and PSD are satisfied and that
as approved below, the emissions units comply with all applicable federal new source
performance standards. Approval of the PSD and NOC application is granted subject to the
fotllowing conditions:
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APPROVAL CONDITIONS

1. This amendment supersedes air quality PSD approval EFSEC 2001-01, Amendment 3 dated
April 3, 2006. The effective date of this permit is September 1, 2018.

2. The CGTs (each consisting of a GE 7FA combustion turbine and its associated duct burner
and HRSG) and auxiliary boiler are limited to the use of natural gas.

3. The diesel emergency generator shall;
3.1. Use only on-road specification diesel oil with 500 ppm or less sulfur content.
3.2, Not exceed 500 hours per any 12 consecutive months of operating time.

4. The emergency fire water pump engine shall use only on-road specification diesel oil with 500
ppm or less sulfur content.

5. Emissions from CGT! or CGT2 exhaust stack shall not exceed the following, except during
start-up and shutdown (CGT over-speed protection testing), when they must meet the
requirements in Condition 11:

5.1. Nitrogen oxide (NOx) emissions:
5.1.1. 21.7 pounds/hour (Ib/hr), 1-hour (1-hr) average.
5.1.2. 17.4 Ib/hr, 24-hr rolling average.

5.1.3. 2.5 parts per million by volume, dry (ppm), 1-hr average, corrected to 15 percent
oxygen (O2).

5.1.4. 2.0 ppm, 24-hr rolling average, corrected to 15 percent Oa.

5.1.5. Initial compliance with the limits in Conditions 5.1.1 and 5.1.3 shall be
determined in accordance with 40 CFR Subpart GG and EPA Reference Method
20, except that the instrument span shall be set between zero and 25 ppm.

5.1.6. Ongoing compliance with all limits in Condition 5.1 shall be indicated by
continuous emission monitors for NOx and Oa2. The continuous emission
monitoring system (CEMS) and flow measurement to determine Ib/hr emissions
shall meet the requirements of Approval Conditions 18.1 and 18.6.

5.2. Carbon monoxide (CO) emissions:

5.2.1. 2.0 ppm, corrected to 15 percent Oa, 1-hr average.
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52.2.

5.2.3.

524,

10.6 Ib/hr, 1-hr average.

EPA Reference Method 10 shall determine initial compliance for each CGT, or an
equivalent method agreed to in advance by EFSEC. The span and linearity
calibration gas concentrations in Method 10 are to be modified as appropriate to the
CO concentration limits specified in this condition.

Ongoing compliance shall be indicated through use of a continuous emission
monitor meeting the requirements of Approval and flow measurement to
determine Ib/hr emissions shall meet the requirements of Approval Conditions
18.3 and 18.6.

5.3. Sulfur dioxide emissions:

53.4.

5.3.5.

5.3.6.

19.8 Ib/hr, [-hr average.

3.3 Ib/hr, rolling annual-average of emissions determined monthly when the
CGTs operate.

Compliance with the limit in Condition 5.3.1 shall be determined based on stack
testing using EPA Reference Method 6¢, or an equivalent method approved in
advance by EFSEC.

Compliance shall be determined for each CGT through stack testing once per
calendar quarter for the first year of commercial operation, and thereafter at 5-year
intervals.

Ongoing compliance with both limits in Condition 5.3 shall be determined monthly
by calculating the hourly average SOz emission rates from each CGT in pounds per
hour for all hours of operation during the previous month, and the average emission
rate in Ib/hr over the previous 12-consecutive month period.

The following emission rates shall be calculated based on the actual quantity of
natura) gas used by each CGT and sulfur content of natural gas consumed by each
CGT:

5.3.6.1. SO; rates shall be determined per protocols and test methods described in

Appendix D to 40 CFR Part 75, Optional SO» Emissions Data Protocol for
Gas-Fired and Oil-Fired Units.

5.3.6.2. The quantity of SO, converted to H2SOq4 shall be subtracted from SO

emissions rates for compliance determination purposes. The quantity of SO
converted to HaSQOs shall be based on the unit specific conversion rate of
potential SO; to H2SO4 determined per Condition 5.4.2 below.
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5.3.6.3. The hourly rate of natural gas burned shall be continuously monitored per
the methods in 40 CFR Part 75, Appendix D, Section 2.1.

5.3.6.4. Sulfur content of natural gas shall be determined at least once per calendar
month by sampling the natural gas bumned and analyzing samples for total
sulfur content per the method specified in 40 CFR Part 75, Appendix D for
high variability, non-pipeline quality natural gas. Any other analysis
method listed in 40 CFR Part 75, Appendix D may be used after the use is
approved by EFSEC. Valid sulfur test results from the previous month, or
an average of valid sulfur data approved by EFSEC may be used when
monthly sampling and analysis of the natural gas is inconclusive or results
in invalid data.

5.3.7. Grays Harbor Energy, LLC shall record monthly and report to EFSEC on a quarterly
basis the quantity and average sulfur content of the natural gas burned at the facility,
and purchase records and vendor’s reports of total sulfur content in the natural gas
delivered.

5.4, Sulfuric acid mist emissions:
5.4.1, 2.17 Ib HoSOu/hr, rolling annual average calculated monthly.

5.4.2. Hourly H2SOj4 rates and the unit-specific ratios of H2SO4 to SOz shall be determined
for each CGT based on stack testing using EPA Reference Method 8, or an
equivalent method approved by EFSEC. Stack testing shall be performed once per
calendar quarter for the first year of commercial operation at each exhaust stack, and
thereafter at 5-year intervals.

5.4.3. Unit-specific ratios of HaSO4 to SOz shall be used as conversion factors to apportion
the calculated potential SO; emissions into sulfuric acid mist emissions and SO
emissions.

5.4.4, Compliance with the limit in Condition 5.4.1 shall be determined monthly by
calculating the average H2SO4 emission rate over all hours of operation during the
previous month and 12 consecutive month periods based on the quantity and sulfur
content of natural gas used by each CGT per Condition 5.3.6 above.

5.5. Volatile organic compound (VOC) emissions:
5.5.1. 6.3 Ib/hr, 1-hr average, reported as carbon equivalent.

5.5.2. 2.8 ppm, I-hr average, reported as carbon equivalent at 15 percent Oz,

5.5.3. Use of EPA Reference Method 19 and EPA Reference Method 25A, 25B, or South
Coast Air Quality Management District Method 25.3, shall determine initial
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5.5.4.

compliance for each CGT or an equivalent method agreed to in advance by EFSEC.
After the initial three years of tests on each CGT stack have been completed, each
CGT stack shall be tested at 5-year intervals.

Ongoing compliance shall be monitored by calculating hourly VOC emissions
rates using:

5.5.4.1. Hours of operation.

5.5.4.2, Fuel flow to each CGT.

5.5.4.3. Application of an emission factor for VOCs derived from the most recent

stack testing of the instailed CGT.

5.5.4.4. Emission testing of each CGT using one of the methods listed in Approval

Condition 5.5.3 is required.

5.6. Particulate matter and particulate matter less than or equal to 10 micrometers
(aerodynamic diameter) (PMio) emissions:

5.6.1.

5.6.2.

5.6.4,

22.6 Ib/hr of filterable plus condensable PMo.

Use of EPA Reference Method 19 and Methods 5, 201, or 201 A, plus Reference
Method 202, or an equivalent PMy test method approved by EFSEC shall be used
to determine initial compliance for each CGT exhaust stack with the limit in
Condition 5.6.1. Use of EPA Reference Method 5 assumes all filterable
particulate is PMyo. Use of EPA Reference Method 201 or 201 A assumes that the
mass of filterable PM is equal to the mass of filterable PMio. If Method 201 or
201A is used, the mass of particulate retained in the cyclone shall be determined
and reported.

3. The results of the filterable and condensable particulate analyses shall be reported

as total particulate, filterable particulate, and condensable particulate,

After the initial three years of tests on each CGT stack have been completed, each
CGT stack shall be tested at S-year intervals.

5.7. Ammonia (free NH; and combined measured as NH3) emissions:

5.7.1.

5.7.2.

5.7.3.

5.0 ppm, 24-hr average corrected to 15 percent Oa.
16.1 Ib/hr, 24-hr average.

Initial compliance for each CGT shall be indicated by Bay Area Air Quality
Management District Source Test Procedure ST-1B, "Ammonia, Integrated
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5.7.4.

Sampling;” EPA Conditional Test Method 027; or an equivalent method approved in
advance by EFSEC.

Compliance shall be determined through use of a CEMS, which meets the
requirements of Approval Condition 18.2 or Grays Harbor Energy, LLC may
propose alternative means for continuous assessment and reporting of NHj
emissions for approval by EFSEC. Any proposed alternative NH3 reporting shall be,
at a minimum, equivalent to a CEMS meeting the requirements of Approval
Condition 18.2 and 18.6.

The SCR catalyst system treating the exhaust from one CGT shall be repaired,
replaced, or have additional catalyst bed installed at the next scheduled outage,
following a calendar month when the average ammonia slip cannot be maintained
at or below 4.5 ppm, corrected to 15% oxygen, based on the actual operating
hours of the CGT. No month with less than 200 hours of actual operation
(excluding start-up and shutdown hours) shall be used for this evaluation. The
outage to repair, replace, or install additional catalyst to the SCR system shall be
no later than 12 months after the month the ammonia slip exceeds the 4.5 ppm
criteria given above in this condition.

5.8. Opacity at each CGT exhaust stack:

5.8.1.

5.8.2.

5.8.3.

Is not allowed to exceed a 6-minute average opacity of five percent.

Shall be determined by use of EPA Reference Method 9 or an equivalent method
approved in advanced by EFSEC.

Ongoing compliance with the opacity limit in Condition 5.8.1 shall be monitored
once per day (or weekly if Condition 5.8.3.3 is satisfied) as follows:

5.8.3.1. A certified opacity reader shall read and record the opacity of each operating

unit during daylight hours per 5.8.3 frequency, or

5.8.3.2. Opacity shall be monitored using a Continuous Opacity Monitoring system on

each CGT as an alternative to EPA Reference Method 9 readings. If installed,
the continuous opacity monitor must be installed in the exhaust stack at a
location meeting the requirements of Approval Condition 18.4.

5.8.3.3. Ifreadings from daily monitoring are less than the opacity limit in Condition

5.8.1 for the last calendar month, the manual opacity monitoring frequency is
reduced to weekly. Readings above the opacity limit in Condition 5.8.1 will
require daily manual opacity readings for at least 30 days.
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6. The auxiliary boiler exhaust stack emissions are not to exceed the following:

6.1. NOx emissions:

6.1.1.

6.1.2.

6.1.3.

1.03 1b/hr, 1-hr average.
30 ppm at three percent O, 1-hr average

[nitial compliance shall be determined in accordance with 40 CFR 60, Appendix A,
Reference Method 7E and Method 19.

Compliance shall be determined through periodic stack tests performed at 5-year
intervals after the initial compliance test. Upon written request by EFSEC, GHE
shall perform emissions testing using the method in Condition 6.1.3.

6.2. CO emissions:

6.2.1.

6.2.2.

6.2.3.

6.2.4.

50.0 ppm, corrected to three percent Oz, 1-hr average.
1.07 Ib/hr, 1-hr average.

EPA Reference Method 10 and Method 19 or an equivalent method agreed to in
advance by the EFSEC shall determine initial compliance. The span and linearity
calibration gas concentrations in Method 10 shall be appropriate to the CO
concentration limits specified in this condition.

Compliance shall be determined through periodic stack tests performed at 5-year
intervals after the initial compliance test. Upon written request by EFSEC, GHE
shall perform emissions testing using the method in Condition 6.2.3.

6.3. SOs: emissions:

6.3.1.

6.3.2.

6.3.3.

6.3.4.

0.07 Ib/hr annual average, calculated monthly.
One ppm at three percent Oa, -hr average.

EPA Reference Method 8 shall determine initial compliance with the limit in
Condition 6.3.2 for the auxiliary boiler, or an equivalent method approved in
advance by EFSEC.

Ongoing compliance with the limit in Condition 6.3.1 shall be determined by mass-
balance calculations utilizing the:

6.3.4.1. Monthly Fuel consumption records for the auxiliary boiler, and
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6.3.4.2. Sulfur content of the natural gas per Condition 5.3.6.4.

6.4. VOC emissions:

6.4.1.

6.4.2.

6.4.3.

0.16 Ib/hr, 1-hr average, reported as carbon equivalent.

EPA Reference Method 19 and Method 25A or 25B or an equivalent method agreed
to in advance by EFSEC shall determine initial compliance for the auxiliary boiler.

Ongoing compliance shall be determined through periodic stack tests, using one of
the above referenced methods, at 5-year intervals after the initial compliance test.
Upon written request by EFSEC, GHE shall perform emissions testing using
methods in Condition 6.4.2.

6.5. PM)p emissions:

6.5.1.

6.5.2.

6.5.3.

6.5.5.

0.292 Ib/hr, hourly average.
0.005 gr/dscf, 1-hr average, at three percent Ox.

Initial compliance with the limits in Condition 6.5 for the auxiliary boiler exhaust
stack shall be determined by EPA Reference Method 19, Method 202 and either
Reference Method 35, 201, or 201 A, or an equivalent method agreed to in advance
by EFSEC. Use of EPA Reference Method 5 assumes all particulate has an
aerodynamic diameter less than 10 microns. Use of EPA Reference Method 201
or 201 A assumes that the mass of filterable PM is equal to the mass of filterable
PMq. ‘

The results of the filterable and condensable particulate analyses shall be reported
as total particulate, filterable particulate, and condensable particulate.

Compliance shall be determined through periodic stack tests, using the above
specified methods, taken at 5-year intervals after the initial compliance test. Upon
written request by EFSEC, GHE shall perform emissions testing using the
methods in Condition 6.5.3.

6.6. Opacity at the auxiliary boiler exhaust stack:

6.6.1.

6.6.2.

6.6.3.

Is not allowed to exceed a 6-minute average opacity of five percent.

Shall be determined using EPA Reference Method 9 or an equivalent method
approved in advance by EFSEC.

Ongoing compliance with the opacity limit in Condition 6.6.1 shall be monitored as
follows:
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6.6.3.1. An opacity reader shall survey the boiler stack daily to determine if any
opacity is present. It opacity is not observed over the course of a week, the
frequency for surveying the boiler stack may change to monthly. If the survey
detects visible emissions, then the company must investigate the cause of
the emissions and repair the problem or take EPA Method 9 observations
for determining compliance.

7. The diesel generator engine shall meet the following requirements:
7.1. The engine shall comply with the requirements in 40 CFR Part 63, Subpart ZZZZ.

7.1.1. The facility shall maintain engine operation and maintenance records verifying
the engine has been operated, maintained, and repaired in a manner consistent
with the manufacturer’s emission-related specifications. A copy of the
manufacturer’s recommendations for maintaining the engine shall be kept on-site
and made available upon request.

7.2. The engine shall be operated only during routine maintenance, testing, and periods
when electricity is not available from the power grid. Maintenance and testing shall
not exceed 50 hours per any 12 consecutive month period.

7.3. The engine shall burn only diesel fuel, biodiesel, or a mixture of both. In any case, the
fuel used shall have a maximum sulfur content that does not exceed 500 ppm by
weight. A fuel certification from the fuel supplier may be used to demonstrate
compliance with this requirement. '

7.4, The engine shall be equipped with an operable, non-resetting hour meter.

7.5. Visible emissions from the engine shall not exceed an average of ten percent (10%)
opacity during any 6-minute period except cold start-up, as determined in accordance
with EPA Method 9 (Title 40 CFR, Part 60, Appendix A Method 9). Unless defined by
the engine manufacturer, “cold start” as used in this condition shall be defined as the
period beginning when the engine is started and ending when the temperature of the
engine coolant reaches 150°F.

7.5.1. Initial compliance with the limit in Condition 7.5 shall be determined based on
EPA Method 9 readings.

7.5.2. Weekly a qualified opacity reader shall survey and record if opacity is present
from the engine whenever the engine is operated for testing and after the engine
achieves normal operating temperature. If opacity is observed then Method 9
readings shall be performed during the next time the engine is started. The
Survey frequency can be reduced to monthly once four readings without opacity
are observed.
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7.6. Visible emissions of ten percent (10%) opacity or more shall trigger prompt (within a
week) action to initiate maintenance and/or repair the engine and eliminate opacity
exceeding this standard. Maintenance and repair actions shall be documented and
available for inspection,

8. The emergency fire water pump engine:
8.1. The engine must comply with requirements in 40 CFR 63 Subpart ZZZZ.

8.1.1, The facility shall maintain engine operation and maintenance records verifying
the engine has been operated, maintained, and repaired in a manner consistent
with the manufacturer’s emission-related specifications. A copy of the
manufacturer’s recommendations for maintaining the engine shall be kept on-site
and made available upon request.

8.2. The engine shall be operated only during routine maintenance, testing, and periods
when electricity is not available from the power grid. Maintenance and testing shall not
exceed 50 hours per any 12 consecutive month period,

8.3. The engine shall burn only diesel fuel, biodiesel, or a mixture of both. In any case, the
fuel used shall have a maximum sulfur content that does not exceed 500 ppm by
weight. A fuel certification from the fuel supplier may be used to demonstrate
compliance with this requirement.

8.4, The engine shall be equipped with an operable, non-resetting hour meter.
9. The emissions from the cooling tower are not to exceed:

9.1. 24.5 Ib/day PMy, annual average.

9.2. 4.5 tpy PMiq, rolling total, calculated monthly.

9.3. Initial compliance shall be determined by:

9.3.1. An affirmative report by the cooling tower drift eliminator manufacturer, based on
an on-site inspection of the completed installation, that its product has been
installed in accordance with its specifications accompanied by the results of a test
or analysis of the cooling tower drift eliminator material indicating that the
material has a drift loss of less than 0.001% of the recirculating water flow rate.
The required test could be performed on  full size mist eliminator module under
laboratory conditions that match the worst case operations scenario of the actual
cooling tower,

9.4, Compliance is determined by using the following formula:
Qx Cx DL x 60 x 8.34/ 1000000 =D
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Where: Q = Monthly average recirculation rate in gallons per minute
C = Monthly average total dissolved solids concentration in parts per
million by weight (ppmw)
D = PM, emission rate in Ib/hr.
DL = the drift loss rate in gallon lost/gallon of recirculating cooling water

9.5, Calculate the PM) emissions from the cooling tower once each month. The monthly
calculations shall use the formula in Condition 9.4 above, The monthly average
recirculating water flow rate for each month shall be used for “Q” in the formula. The
monthly average recirculating water flow rate should be at or below the design
recirculating water flow rate of 175,000 gpm. The monthly average total dissolved
solids content measured or calculated during the month shall be used for “C” in the
formula.

9.6. Prior to operation of the cooling tower, Grays Harbor Energy, LLC shall submit to
EFSEC, a report describing the manufacturer’s recommendations for installing,
operating, and testing the drift eliminators.

10. Annual Emissions.

10.1. Annual emissions, calculated as a rolling 12-month average, shall not exceed the limits in
the following table. These limits apply to total emissions over each 12 consecutive month
period and include emissions from all units during start-up, shutdown and periods of

malfunction.
CGT 1and 2 | Auxiliary Cooling
Individually Boiler Tower
Pollutant tpy tpy tpy
NOx 121.7° 1.3 -
CO 71.6° 1.3 -
SOz 14.5 0.088 ==
H2S04 9.5 --- -
PM/PM1o 99.0f 0.4 4.5
VOC 37.58° 0.6 -
NHs 70.5 . -
# Includes the emissions from start-up and shutdown
events of the CGTs and diesel generators. CGT
start-up emissions are equally apportioned between
the two turbines.
t PM and PM1o conservatively assumed to be equal.

10.2. Rolling 12-month total emissions shall be calculated monthly based on the total
monthly emissions from each permitted unit summed for the preceding 12 months.
The actual emissions shall be based on CEMS, where installed, mass balance and
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emission factor calculations for SO; and H2SO4, and emission factors for other
pollutants and emission units where CEMSs are not installed.
11. Start-up and shutdown of CGTs | and 2 (including CGT over-speed protection testing).

11.1. Each CGT is limited to two start-ups per calendar day. This limitation does not apply
during the period between initial firing of a combustion turbine for testing purposes
and the start-up condition specified in Approval Condition 13.

11.2. A start-up begins when fuel is first fired in the combustion turbine, and ends when the
earlier of one of these events occurs:

11.2.1. The operating temperatures of the oxidation and SCR catalysts serving an operating
CGT reach 500°F and 525°F, respectively and when the associated combustion
turbine achieves operational Mode 6, or

11.2.2. One of the following time limits has been reached, as applicable:

11.2.2.1. Three hundred minutes have elapsed since fuel was first introduced to the
applicable turbine on a cold start-up. A cold start-up is any start-up occurring
after the applicable turbine has not operated for 48 hours or more.

[1.2.2.2. One hundred eighty minutes have elapsed since fuel was first introduced to the
applicable turbine on a warm start-up. A warm start-up is any start-up
occurring after the applicable turbine has not operated between 8 and 48
hours.

11.2.2.3. One hundred twenty minutes have elapsed since fuel was first introduced to
the applicable turbine on a hot start-up. A hot start-up is any start-up
occurring after the applicable turbine has not operated for 8 hours or less.

11.2.2.4. Once per year it is estimated that each CGT will need to be tested to
confirm that the over-speed protection is functioning properly (less than 90
minutes). Each test will account for one start-up.

11.3.  The Shutdown is defined as the period beginning when the combustion turbine leaves
operational Mode 6 and ends when fuel is no longer being introduced to any burner.
The turbine manufacturer defines operational Mode 6 as the low emission mode during
which all six of the burner nozzles are burning a lean premixed gas steady-state
operation. Duration of a planned shutdown period shall not exceed 30 minutes per
occurrence.

11.4. During start-up, ammonia injection shall begin no later than when the SCR reaches an
operating temperature of 525°F.
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11.5. During a start-up and associated shutdown of'a CGT, the combined emissions shall not
exceed the following:

Emission Limit Per
Pollutant | Turbine Per Start-Up/Shutdown

NOx 900 b
co 500 Ib
VOCs 800 Ib

11.5.1. Ongoing compliance with the NOx limits in Condition 11.5 shall be indicated by
continuous emission monitors for NOx and Oa2. The continuous emission
monitoring system (CEMS) and tlow measurement to determine NOX Ib/hr
emissions shall meet the requirements of Approval Conditions 18.1 and 18.6.

11.5.2. Ongoing compliance with the CO limits in condition 11.5 shall be indicated by
continuous emission monitor for CO and O2. The CEMS and flow measurement
to determine CO Ib/hr emissions shall meet the requirements of Approval
Conditions 18.3 and 18.6.

11.6. To account for VOC emissions during start-up and shutdown when determining
monthly or annual emissions, VOC emissions shall be calculated using a VOC
emission factor of 177 lb/startup/shutdown/CGT. The emission factor accounts for
combined VOC emissions during start-up and shutdown.

12. Within 180 days after formal, initial start-up of each combustion turbine, auxiliary boiler, and
installation of the diesel generators, Grays Harbor Energy, LLC shall conduct the initial
performance tests for NOx, ammonia, SO, opacity, VOC, CO, PMy, and HaSO4 noted above.
An independent testing firm shall perform the initial performance testing. A test plan shall be
submitted to EFSEC for approval at least 30 days prior to the testing.

13. The initial compliance testing, CEM system performance testing, and testing for other, non-acid
rain program purposes must occur by the earlier of the following dates:

13.1.  The earliest date that electrical power is offered for sale (not test generation) from a
CGT and its associated steam turbine, or

13.2.  One hundred eighty days after the first CGT in the power island has been
synchronized to the electrical distribution grid.

14. Grays Harbor Energy, LLC shall notify EFSEC in writing at least 30 days prior to:

14.1. Initial start-up of any permitted emissions unit for operational testing and
manufacturers certification purposes.
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14.2. Formal, initial start-up defined in Approval Condition 13.

14.3. The date any emissions testing required by this permit shall be performed when the
time between tests is specified to be longer than 30 days.

14.4. The date(s) CEMS performance testing or Relative Accuracy Test Audits will be
performed.

15. Sampling ports and platforms shall be provided on each CGT stack, after the final pollution
controlf device. The ports shall meet the requirements of 40 CFR, Part 60, Appendix A, Method
20. Upon request by EFSEC for emissions testing, sampling ports and platforms shall be
installed on diesel engines as appropriate. Sampling ports and platforms shall meet the
requirements of 40 CFR Part 60, Appendix A, Method 1.

16. Adequate permanent and safe access to the test ports shall be provided. Other arrangements
may be acceptable it approved by EFSEC prior to installation.

17. Operating Records for Emissions Units:

17.1.  Unless otherwise specified above, operating records shall contain information necessary
to determine the operational status of the equipment.

17.2.  Specific parameters and acceptable ranges of those parameters shall be specified in the
Operation and Maintenance Manual.

17.2.1. Example operating record information includes, but is not limited to:

17.2.1.1. Fuel heat and sulfur content.

17.2.1.2. Fuel consumption during the period (hourly, monthly, etc.).

17.2.1.3. Unit operating parameters:
17.2.1.3.1. Exhaust temperature.
17.2.1.3.2. Percent oxygen.
17.2.1.3.3. Output rate (1b of steam/hr, kW output, etc.).
17.2.1.3.4. Operating hours during the reporting period and cumulative for the year.
17.2.1.3.5. For each combustion turbine, unit start-up and shutdown information.

17.2.1.3.5.1. Start-up day and time,
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17.2.1.3.5.2. Time Mode 6 attained.

17.2.1.3.5.3. Error codes during start-up and their effect on start-up.

17.2.1.3.5.4. Ammonia flow as registered on an ammonia flow meter.
17.2.1.3.6. For the auxiliary boiler, start-up and shutdown information.

17.2.1.3.6.1. Start-up day and time.

17.2.1.3.6.2. Shutdown day and time,

18. Continuous Emission Monitoring Systems (CEMS):

18.1.

18.2.

18.3.

18.4.

18.5.

18.6.

CEMS for NOx and O compliance shall meet the requirements contained in 40 CFR 75,
Emissions Monitoring.

CEMS for ammonia shall meet the requirements contained in 40 CFR, Part 63,
Appendix A, Reference Method 301, Validation Protocol, and 40 CFR, Part 60,
Appendix F, Quality Assurance Procedures, or other EFSEC-approved performance
specifications and quality assurance procedures.

CEMS for CO shall meet the requirements contained in 40 CFR, Part 60, Appendix
B, Performance Specification 4 or 4A, and in 40 CFR, Part 60, Appendix F, Quality
Assurance Procedures.

Continuous Opacity Monitoring Systems shall meet the requirements contained in 40
CFR Part 60, Appendix B, Performance Specification | and in 40 CFR, Part 60,
Appendix F, Quality Assurance Procedures.

Continuous emission and opacity monitors must meet the requirements of 40 CFR
60.13, except that the term “applicable subpart” as used in 40 CFR 60.13 means this
permit. Monitors shall be capable of determining emissions during start-up,
shutdown, and periods of malfunction.

Stack flows for calculating mass emissions must be determined in accordance with
the following. Natural gas combusted in the CGT’s and boiler must be sampled and
analyzed based on the sampling and analysis frequencies established in the
requirements of Approval Condition 5.3.6.4 for composition using Universal Oil
Products (UOP) Laboratory Test Method 539-97 “Gas Analysis by Gas
Chromatography” or equivalent. The gas composition must be used to determine the
heat content of the gas in terms of British thermal unit, high heat value, per standard
cubic foot (Btu/scf) and to determine the EPA Method 19 Fd factor for the gas. An
alternative method to EPA Method 19 can be used to determine the Fd factor if pre-
approved by EFSEC. '
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19, Relative Accuracy Test Audits (RATA) for NOx and CO Continuous Emission Monitoring
Systems:

19.1. RATA testing is to be performed at the calendar year/calendar quarter frequency
required by the quality assurance procedures referenced in Condition 18, except as
provided for in Conditions 19.2 and 19.3.

19.2. The testing shall be based on “QA operating quarters” as that term is defined in 40 CFR
72.2,

19.3. A RATA is to be performed for all pollutants measured by CEMs as required by 40
CFR Part 75, Appendix B, Section 2.3, including the minimum frequency of once every
eight calendar quarters.

19.4, A test plan shall be prepared and submitted to EFSEC and Olympic Regional Clean
Air Agency (ORCAA) for review at least 30 days prior to the RATA test. The test
plan shall cover all pollutants required to be monitored during that RATA test. The
test plan shall include the proposed dates of the testing. The permittee must revise the
test plan to address comments provided by EFSEC or ORCAA.

19.5. A report of the results of the RATA and other emission testing shall be submitted to
EFSEC and ORCAA within 45 days of completing the test.

20. CEMS and process data shall be submitted quarterly, in written form (or electronic if permitted
by the EFSEC) within 30 days of the end of each calendar quarter to EFSEC and ORCAA.

21. The format of the reporting described in Approval Condition 20 shall match that required by
EPA for demonstrating compliance with the Title IV Acid Rain program reporting
requirements. Pollutants not covered by that format shall be reported in a format approved by
EFSEC that shall include at least the following:

21.1.  Process or control equipment operating parameters.

21.2.  The hourly maximum and average concentration, in the units of the standards, for each
pollutant monitored.

21.3. The duration and nature of any monitor downtime.
21.4, Results of any monitor audits or accuracy checks.
21.5. Results of any required stack tests.

21.6. Results of any other stack tests performed after the initial performance test.
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21.7. The above data shall be retained at the Grays Harbor Energy Center for a period of at
least five years.

22. For each occurrence of monitored emissions in excess of the limits in this permit, the
quarterly emissions report (per Approval Conditions 20 and 21) shall include the following:

22.1. For parameters subject to monitoring and reporting under the Title [V, Acid Rain
program, the reporting requirements in that program shall govern excess emissions
report content.

22.2. For all other pollutants:

22.2.1. The time of the occurrence,

[N

2.2.2. Magnitude of the emission or process parameters excess.
22.2.3. The duration of the excess.

22.2.4. The probable cause.

22.2.5. Corrective actions taken or planned.

22.2.6. Any other agency contacted.

. Grays Harbor Energy, LLC shall have on-site, and shall follow, an Operating and
Maintenance manual, and an equipment Start-up, Shutdown, and Malfunction Procedures
manual for all equipment that has the potential to affect emissions to the atmosphere. Copies
of the manuals shall be available to EFSEC or ORCAA at the facility. Emissions that result
from a failure to follow the requirements of the manuals may be considered evidence that
emission violations have occurred. The above manuals must be reviewed annually and
updated as needed. EFSEC and ORCAA shall be notified whenever the manual is updated.

|3}
L

23.1.  The Operating and Maintenance manual should contain equipment-specific operating
parameter and maintenance information.

to
et
to

The Start-up, Shutdown, and the Malfunction manual shall contain information on the
proper procedures, and sequencing of actions for plant operations staff to follow in order
to safely, efficiently start and stop the various equipment at the station under all
reasonably ascertainable normal and abnormal start-up and shutdown situations.

24, Any activity, which is undertaken by Grays Harbor Energy, LLC, or others, in a manner, which
is inconsistent with the application and this determination, shall be subject to enforcement under
applicable regulations. Specific elements in the application to be followed are the structure
locations and sizes depicted on site plans, emitting and process equipment specifications, and
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emitting equipment stack height and diameters used for demonstrating compliance with ambient
air quality impacts.

25. Nothing in this determination shall be construed so as to relieve Grays Harbor Energy, LLC of
its obligations under any state, local, or federal laws or regulations.

26. At all times, Grays Harbor Energy, LLC must maintain and operate the emission units
covered by this permit, including all associated emission control equipment and work
practices, in a manner consistent with good air pollution control practices for minimizing
emissions. Determination of whether acceptable operation and maintenance procedures are
being used shall be based on information available to EFSEC or ORCAA. This information
may include, but is not limited to, monitoring results, opacity observations, operating and
maintenance procedures, all operation and maintenance records, and site inspections.

27. Access to the source by EFSEC or ORCAA, shall be permitted upon request for the purpose of
compliance assurance inspections. Failure to allow access is grounds for action under the
Washington Clean Air Act. :

Prepared by:

Scott M. Inloes, P.E.
Air Quality Program
Washington Department of Ecology

C]as Jan)e
Date

Approved by:
bdiloidSnd  7/2)i5
Kithleen Drew Datb /

Energy Facility Site Evaluation Council
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