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Cer1tfica11on Statemen1 

Alliance Technical Group, LLC (Alliance) has completed the source testing as described in this report. Results 
apply only to the source(s) tested and operating condition(s) for the specific test date(s) and time(s) identified within 
this report. All results are intended to be considered in their entirety, and Alliance is not responsible for use of less 
than the complete test report without written consent. This report shall not be reproduced in full or in part without 
written approval from the customer. 

To the best of my knowledge and abi lities, all information, facts and test data are correct. Data presented in this 
report has been checked for completeness and is accurate, error-free and legible. Onsite testing was conducted in 
accordance with approved internal Standard Operating Procedures. Any deviations or problems are detailed in the 
relevant sections in the test report. 

This report is only considered valid once an authorized representative of Alliance has signed in the space provided 
below: any other version is considered draft. This document was prepared in portable document format (.pdf) and 
contains pages as identified in the bottom footer of this document. 

02/28/2024 

Date 
Alliance Technical Group, LLC 
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1.0 Introduction 

Source Test Report 

lntroduc1,on 

All iance Technical Group, LLC (Alliance) was retained by PotlatchDeltic Corporation (PotlatchDeltic) to conduct 

compliance testing at the Gwinn Sawmill in Gwinn. Michigan. The facility operates under the Michigan 

Department of Environment, Great Lakes, and Energy (EGLE) Permit o. MI-ROP- 5940-20 I 9A. Testing was 

conducted to determine the emission rates of particulate matter (PM), carbon monoxide (CO) and benzo (a) pyrene 

from the exhaust of Wood Fuel Boiler o. 2. 

I.I Facility Description 

The PotlatchDeltic Corporation owns and operates the Wood Fuel Boiler. No 2 at the Gwinn Sawmill. The Wood 

Fuel Boiler 2 is a Hurst and Welding Co. Inc. Model No. HYB-4000-150-WF (SN. No. HYB3948-300-I ). It has a 

capacity of28.7 MMBtu/hr and is contro lled by a primary and secondary multiclone. 

1.2 Project Team 

Personnel involved in this project are identified in the following table. 

Table 1-1: Project Team 

Facility Personnel Amy Benson 

Ryan Schuth 

Alliance Personnel 
Corbin Godfrey 

Colin Kelly 

Leo Peters 

1.3 Site Specific Test Plan & Notification 

Testing was conducted in accordance with the Site-Specific Test Plan (SSTP) approved by EGLE. 
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2.0 Summary of Results 

Source Test Repan 

Summary of Results 

Alliance conducted compliance testing at the PotlatchDeltic facility in Gwinn. Ml January 16- 17, 2024. Testing 

consisted of determining the emission rates of PM, CO and benzo (a) pyrene from the exhaust of Wood Fuel Boiler 

No. 2. 

Tables 2-1 and 2-2 provide a summary of the emission testing results with comparisons to the applicable Michigan 

EGLE permit limits. Any difference between the summary results listed in the fo llowing tables and the detailed 

results contained in appendices is due to rounding for presentation. 

Table 2-1 : Summary of Results - PM and Gases 

[Run Number Run I Run2 Run3 Average 

Date 1/16/24 1/16/24 1/17/24 -
Filterable Particulate Matter Data 

Concentration. grain/dscf 0.17 0.13 0. 16 0. 15 

Emission Rate, lb/hr 8.7 6.8 8.3 8.0 

Permit Limit, lb/hr -- .. .. 5.7 

Percent of Lim it, % .. -- .. > 100 

Emission Rate, ton/yr 38.2 30.0 36.5 34.9 

Permit Limit, ton/yr .. .. .. 25.1 

Percent of Lim it, % -· -- -- > 100 

Emission Factor, lb/MMBtu 0.36 0.28 0.35 0.33 

Permit Limit, lb/MMBtu -- .. .. 0.2 

Percent of Limit,% .. -- .. > 100 

Carbon Monoxide Data 

Em ission Rate, lb/hr 7.4 5. 1 10.6 7.7 

Permit Limit, lb/hr -- .. .. 14.35 

Percent of Lim it, % .. -- .. 54 

Emission Rate, ton/yr 32.5 22.2 46.5 33.7 

Permit Limit, ton/yr -- -- -- 62.85 

Percent of Limit,% .. .. .. 54 

Emission Factor, lb/MMBtu 0.30 0.21 0.45 0.32 

Permit Limit, lb/MMBtu .. -· -- 0.50 

Percent of Lim it, % -- .. -- 64 

AST-2024-0207 PotlatchDeltic - Gwinn, Ml Page 2-1 
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Table 2-2: Summary of Results - Benzo[a]pyrene 

Run Number Run I Run 2 

Date 1/16/24 1/16/24 

Benzo[a]pyrene Data 

Concentration, ug/dscm 0.036 0.0053 

Permit Limit, ug/dscm -- --

Percent of Limit, % -- --

Emission Rate, lb/hr 8. IE-07 l.2E-07 

Permit Limit, lb/hr -- --

Percent of Limit,% -- --

Emission Rate, ton/yr 3.SE-06 5. 1 E-07 

Permit Limit, ton/yr -- --
Percent of Limit,% -- --

AST-2024-0207 PotlatchDeltic - Gwinn, Ml 
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0.23 

--

--
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2.3E-05 

--
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Source Test Repon 

Summary of Results 

Average 

-

0.092 

9.7 

l 

2.0E-06 

0.0006 

< l 

8.9E-06 

0.0027 
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3.0 Testing Methodology 

Source Test Report 
Testing Methodology 

The emission testing program was conducted in accordance with the test methods listed in Table 3-1 . Method 

descriptions are provided below while quality assurance/quality control data is provided in Appendix D. 

Table 3-1: Source Testing Methodology 

Parameter 
U.S. EPA Reference otes/Remarks 

Test Methods 

Volumetric Flow Rate 1 &2 Full Velocity Traverses 

Oxygen/Carbon Dioxide 3A instrumental Analysis 

Moisture Content 4 Gravimetric Analysis 

Particulate Matter 5 lsokinetic Sampling 

Carbon Monoxide 10 Instrumental Analysis 

Mass Emission Factors 19 Fuel Factors/Heat Inputs 

Benzo (a) Pyrene SW 846-0010 lsokinetic Sampling 

3.1 U.S. EPA Reference Test Methods 1 and 2 - Sampling/Traverse Points and Volumetric Flow Rate 

The sampling location and number of traverse (sampling) points were selected in accordance with U.S. EPA 

Reference Test Method I . To determine the minimum number of traverse points, the upstream and downstream 

distances were equated into equivalent diameters and compared to Figure 1-1 in U.S. EPA Reference Test Method I . 

Full velocity traverses were conducted in accordance with U.S. EPA Reference Test Method 2 to determine the 

average stack gas velocity pressure, static pressure and temperature. The velocity and static pressure measurement 

system consisted of a pitot tube and inclined manometer. The stack gas temperature was measured with a K-type 

thermocouple and pyrometer. 

Stack gas velocity pressure and temperature readings were recorded during each test run. The data collected was 

utilized to calculate the volumetric flow rate in accordance with U.S. EPA Reference Test Method 2. 

3.2 U.S. EPA Reference Test Method 3A - Oxygen/Carbon Dioxide 

The oxygen (Oz) and carbon dioxide (CO2) testing was conducted in accordance with U.S. EPA Reference Test 

Method 3A. Data was collected online and reported in one-minute averages. The sampling system consisted of a 

stainless-steel probe, Teflon sample line(s), gas conditioning system and the identified gas analyzer. The gas 

conditioning system was a non-contact condenser used to remove moisture from the stack gas. If an unheated 

Teflon sample line was used, then a portable non-contact condenser was placed in the system directly after the 

probe. Otherwise, a heated Teflon sample line was used. The qual ity control measures are described in Section 3.8. 

3.3 U.S. EPA Reference Test Method 4 - Moisture Content 

The stack gas moisture content (BWS) was determined in accordance with U.S. EPA Reference Test Method 4. The 

gas conditioning train consisted of a series of chilled impingers. Prior to testing, each impinger was tilled with a 

known quantity of water or silica ge l. Each impinger was analyzed gravimetrically before and after each test run on 

the same balance to determine the amount of moisture condensed. 

AST-2024-0207 PotlatchDeltic - Gwinn, MI Page 3-1 
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3.4 U.S. EPA Reference Test Method 5- Particulate Matter 

Source Test Report 

Testm Methodology 

The filterable particulate matter testing was conducted accordance with U.S. EPA Reference Test Method 5. The 

complete sampling system consisted of a stainless-steel nozzle, heated glass-lined probe, pre-weighed heated quartz 

filter, gas conditioning train, pump and calibrated dry gas meter. The gas conditioning train consisted of four (4) 

chilled impingers - the first and second containing I 00 mL of H20 , an empty third impinger and the fourth 

containing 200-300 grams of silica gel. The probe liner and filter heating systems were maintained at a temperature 

of 120 ± 14°C (248 ±25°F) and the impinger temperature was maintained at 20°C (68°F) or less throughout the 

testing. 

Following the completion of each test run, the sampling train was leak checked at a vacuum pressure greater than or 

equal to the highest vacuum pressure observed during the run. and the contents of the impingers were measured for 

moisture gain. The probe was rinsed and brushed three (3) times and nozzle was rinsed and brushed six (6) times with 

acetone to remove any adhering particulate matter. This rinse was recovered in container 2. The front half of the filter 

holder was rinsed three (3) times with acetone and this rinse was added to container 2. The pre-weighed quartz filter was 

carefully removed and placed in container I. All containers were sealed, labeled and liquid levels marked for transport 

to the identified laboratory. 

3.5 U.S. EPA Reference Test Method 10 - Carbon Monoxide 

The carbon monoxide (CO) testing was conducted in accordance with U.S. EPA Reference Test Method 10. Data 

was collected on line and reported in one-minute averages. The sampling system consisted of a stainless-steel probe, 

Teflon sample line(s), gas conditioning system, and the identified gas analyzer. The gas conditioning system was a 

non-contact condenser used to remove moisture from the gas. If an unheated Teflon sample line was used, then a 

portable non-contact condenser was placed in the system directly after the probe. Otherwise, a heated Teflon sample 

line was used. The quality control measures are described in Section 3.8. 

3.6 U.S. EPA Reference Test Method 19- Mass Em ission Factors 
The pollutant concentrations were converted to mass emission factors (lb/MMBtu) using procedures outlined in U.S. 

EPA Reference Test Method 19. The published dry 0 2, wet 0 2 or CO2 based fuel factor CF-Factor) of 9,600 

dscf/MMBtu for wood bark was used in the calculations. 

3. 7 SW-846 Test Method 0010 - Benzo (a) Pyrene 
The benzo (a) pyrene testing was conducted in accordance with SW-846 Test Method 0010. The sampling system 

consisted of a stainless steel or glass nozzle, heated glass or quartz-lined probe, glass filter ho lder with pre-cleaned 

glass-fiber filter, condenser coi l, XAD sorbent module, gas conditioning train, pump and calibrated dry gas meter. 

The gas conditioning system consisted of four (4) chilled impingers. The first impinger was empty. The next two (2) 

impingers each contained I 00 mL of water. The fourth impinger was charged with 200-300 grams of sil ica gel. The 

probe liner and filter heating systems were maintained at a temperature of 120 ± 14°C (248 =25°F), and the 

impinger temperature was maintained below at 20°C (68°F) or less throughout testing. 

All glassware leading to the XAD adsorbing resin trap was cleaned and sealed before mobilizing to the site. The 

sampling train was assembled in the sample recovery area. The pre-cleaned quartz filter was placed in a glass filter 

holder with a Teflon filter support and connected to the condenser coil. All open ends of the sampling train were 

sealed with Teflon tape prior to complete assembly at the sampling location. 

AST-2024-0207 PotlatchDeltic - Gwinn, Ml Page 3-2 
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Source Test Report 

Testmg Methodology 

Following the completion of each test run. the sampling train was leak checked at vacuum pressure greater than or 

equal to the highest vacuum pressure observed during the run. The XAD sorbent module was sealed on both ends 

and placed on ice. The filter was removed from the filter holder and placed in container I. The nozzle, probe liner 

and front hal f of the filter holder were triple-rinsed and brushed with methanol/methylene chloride ( I : I v/v). and 

these rinses were recovered in container 2. The contents of the impingers were measured for moisture gain along 

with any moisture collected in the back half of the filter housing and the gas-conditioning section of the organic 

module. The impinger contents and condensate were then be transferred to container 3. The back half of the filter 

holder and coil condenser glassware were triple-rinsed with methanol/methylene chloride and recovered in container 

4. All samples were sealed. labeled and liquid levels marked for transport to the identified laboratory for analysis. 

3.8 Quality Assurance/Quality Control - U.S. EPA Reference Test Methods 3A and 10 

Cylinder cal ibration gases used met EPA Protocol 1 (+/- 2%) standards. Copies of all calibration gas certificates can 

be found in the Quality Assurance/Quality Control Appendix. 

Low Level gas was introduced directly to the analyzer. After adjusting the analyzer to the Low-Level gas 

concentration and once the analyzer reading was stable, the analyzer value was recorded. This process was repeated 

for the High-Level gas. For the Calibration Error Test, Low, Mid. and High-Level calibration gases were 

sequentially introduced directly to the analyzer. All values were within 2.0 percent of the Calibration Span or 0.5 

ppmv/% absolute difference. 

High or Mid-Level gas (whichever was closer to the stack gas concentration) was introduced at the probe and the 

time required for the analyzer reading to reach 95 percent or 0.5 ppmv/% (whichever was less restrictive) of the gas 

concentration was recorded. The analyzer reading was observed until it reached a stable value, and this value was 

recorded. Next, Low-Level gas was introduced at the probe and the time required for the analyzer reading to 

decrease to a value within 5.0 percent or 0.5 ppmv/% (whichever was less restrictive) was recorded. If the Low

Level gas was zero gas, the response was 0.5 ppmv/% or 5.0 percent of the upscale gas concentration (whichever 

was less restrictive). The analyzer reading was observed until it reached a stable value, and this value was recorded. 

The measurement system response time and initial system bias were determined from these data. The System Bias 

was within 5.0 percent of the Calibration Span or 0.5 ppmv/% absolute difference. 

High or Mid-Level gas (whichever was closer to the stack gas concentration) was introduced at the probe. After the 

analyzer response was stable, the value was recorded. Next, Low-Level gas was introduced at the probe, and the 

analyzer value recorded once it reached a stable response. The System Bias was within 5.0 percent of the 

Calibration Span or 0.5 ppmv/% absolute difference or the data was invalidated, and the Calibration Error Test and 

System Bias were repeated. 

Drift between pre- and post-run System Bias was within 3 percent of the Calibration Span or 0.5 ppmv/% absolute 

difference. If the drift exceeded 3 percent or 0.5 ppmv/%, the Calibration Error Test and System Bias were repeated. 

To determine the number of sampling points, a gas stratification check was conducted prior to initiating testing. The 

pollutant concentrations were measured at three points (16.7, 50.0 and 83 .3 percent of the measurement line). Each 

traverse point was sampled for a minimum of twice the system response time. 

If the pollutant concentration at each traverse point did not differ more than 5 percent or 0.5 ppmv/0.3% (whichever 

was less restrictive) of the average pollutant concentration, then sing le point sampling was conducted during the test 

AST-2024-0207 PotlatchDeltic - Gwinn, Ml Page 3-3 
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Source Test Repon 

Testing Methodology 

runs. If the pollutant concentration did not meet these specifications but differed less than 10 percent or 1.0 

ppmv/0.5% from the average concentration, then three (3 ) point sampling was conducted (stacks less than 7.8 feet in 

diameter - 16.7, 50.0 and 83.3 percent of the measurement line; stacks greater than 7.8 feet in diameter - 0.4, 1.0, 

and 2.0 meters from the stack wall). If the pollutant concentration differed by more than IO percent or 1.0 

ppmv/0.5% from the average concentration, then sampling was conducted at a minimum of twelve ( 12) traverse 

points. Copies of strati fication check data can be found in the Quality Assurance/Quality Control Appendix. 

A Data Acquisition System with battery backup was used to record the instrument response in one ( I) minute 

averages. The data was continuously stored as a • .CSV fi le in Excel format on the hard drive of a computer. At the 

completion of testing, the data was also saved to the Alliance server. All data was reviewed by the Field Team 

Leader before leaving the facility. Once arriving al Alliance's office, a ll written and electronic data was 

re linquished to the report coordinator and then a final review was performed by the Project Manager. 
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Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source: Boiler o. 2 

Project No.: AST-2024-0207 
Run No.: I -------------------------Par am et er: Benzola!Pyrene 

Meter Pressure (Pm), in. Hg 

where, 

ti H 
Pm = Pb+ -n i; 

Pb __ 2_8_.5_5 __ = barometric pressure. in. Hg 
t,H 1.315 - pressure differential of orifice, in H20 
Pm 28.65 = in. Hg 

Absolute Stack Gas Pressure (Ps), in. Hg 

Ps 
where, 

Pb __ 2_8_.5_5 __ = barometric pressure, in. Hg 
Pg -0.44 = static pressure, in. H20 
Ps 28.52 • in. Hg 

Standard Meter Volume (Vmstd ), dscr 

17,636 X y X Vm X Pm 
Vmstd = 

Tm 
where, 

y 1.001 • meter correction factor 
Vm 37.440 • meter volume, cf 
Pm 28.65 = absolute meter pressure, in. Hg 
Tm 532.2 = absolute meter temperature, 0 R 

Vmstd 35.579 = dscf 

Standard Wet Volume (Vwstd), scf 

Vwstd = 0.04716 x Vic 
where, 

Vic ___ I 5_7.;... 7 __ = weight of HP collected, g 
Vwstd 7.437 • scf 

Moisture Fraction (BWSsat), dimensionless (theoretical at satura ted conditions) 

BWSsat = 
where, 

( 
2,827 ) 

106,37- 'l's+365 

Ps 

Ts _ __;3:;..;7..:;3~. I __ = stack temperature, °F 
Ps 28.52 • absolute stack gas pressure, in. Hg 

BWSsat 12.072 = dimensionless 

Moisture Fraction (BWS), dimensionless (measured) 

Vwstd 
BWS = 

(Vwstd + Vmstd) 
where, 

Vwstd _ _ 7 ___ .4""3'-7,--_ = standard wet volume, scf 
Vmstd 35.579 = standard meter volume, dscf 

BWS 0.173 = dimensionless 

Mois ture Fraction (BWS), dimensionless 

BWS = BWSmsd unless BWSsat < BWSmsd 
where, 

BWSsat 12.072 = moisture fraction (theoretical at saturated conditions) 
BWSmsd---'0=_=17"-'3~-. moisture fraction (measured) 

BWS 0.173 ------
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Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source: Boiler No. 2 

Project No.: AST-2024-0207 
Run o.: I ------ -------------------Par am et er: Benzo(a) Pyrene 

Molecular Weight (DRYI (Md), lb/lb-mole 

Md = (0.44 X % CO2) + (0.32 x % 02) + (0.28 (100 - % CO2 - % 02)) 
where, 

CO2 __ ..;.1""3 . .;...9 _ _ = carbon dioxide concentrauon. % 
02 

Md == ==3=~::::::::2===== ~:x:::ioncentration, % 

Molecular Weight (WEn (Ms), lb/lb-mole 

Ms = Md (1 - BWS) + 18.015 (BWS) 
where, 

Md __ 3~0"'.5""2'--_= molecular weight (DRY), lb/lb mol 
BWS 0. 173 = moisture fraction, dimensionless 

Ms 28.36 = lb/lb mol 

Averaj!e Velocity (Vs), ft/sec 

~ Vs = 85.49 X Cp X (L.\ p 1/ 2) avg X 

where, s 
Cp 0.840 = pitot tube coefficient 

I!. p•n 0.578 = velocity head of stack gas, (in. HiO).n 
Ts 832 7 = absolute stack temperature, 0 R 
Ps 28.52 = absolute stack gas pressure, m Hg 

Ms 28.36 = molecular weight of stack gas, lb/lb mol 
Vs 42. 1 = ft/sec 

Averaj!e Stack Gas Flow at Stack Conditions (Qa), acfm 

Qa = 60 X Vs X As 
where, 

Vs ___ 4_2._1 __ = stack gas velocity, ft/sec 

As 4.75 = cross-sectional area of stack, ft2 

Qa 12,002 = acfm 

Averaj!e Stack Gas Flow at tanda rd Conditions (Qs), dscfm 
Ps 

Qs = 17.636 x Qa x ( 1 - BWS) x Ts 
where, 

Qa _---'1"'2._00 ... 2 ____ = average stack gas flow at stack conditions, acfm 
BWS 0.173 = moisture fraction, dimensionless 

Ps 28.52 = absolu1c slack gas pressure, in Hg 
Ts 832.7 = absolute stack temperature, 0 R 
Qs 5,996 = dscfm 

Dry Gas Meter Calibration Check (Yqa), dimensionless 

L.\H@ x (Pb + L.\ ~;~g·) x Md • 
Y- (v0m 0.0319 X Tm X 29 y6H avg ) 

Yqa =-- ---------,-,----------
where, 

y 

0 
Vm 
Tm 

l!.H@ 
Pb 

l!.H avg 
Md 

1.001 
60 

----,-,---= meter correction factor. dimensionless 
---=-='----= runtime. min. 

37.44 
532.2 
1.806 
28.55 

----''-----,---= total meter volume, def 
______ = absolute meter temperature, 0 R 
_ _____ = orifice meter calibration coefficient, in. H2O 

- ---'=;.a;.... __ = barometric pressure, in. Hg 
1.315 ______ = average pressure differential of orifice, in H2O 

30.52 ---------'--- - = molecular weight (DRY), lb/lb mol 

X 100 

(I!. H)'n 
Yqa 

I 142 
-2.1 

______ = average squareroot pressure differenual of orifice, (in. H2O)1n 
- --=.:...._ __ = percent 
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Alliance 
C' IN 'A 

Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source: Boiler No. 2 

Proj ect No.: AST-2024-0207 
Run No.: 1 - ---- ----------- ---------Par a m et er: Benzo[a]Pyrene 

Volume or Nozzle (Vn), rt' 

Vn = - 0.002669 x Vlc + -----Ts ( Vm x Pm x Y) 
Ps Tm 

where, 
Ts 832.7 • absolute stack temperature, 0 R 
Ps 28.52 = absolute stack gas pressure, in. Hg 

Vic 157.7 = volume of H20 collected, ml 
Vm 37.440 = meter volume. cf 
Pm 28.65 = absolute meter pressure, in. Hg 

y 1.001 • meter correction factor, unitless 

Tm 532.2 = absolute meter temperature, °R 
Vn 71.199 • volume of nozzle, ft3 

lsokinetic Sa mpling Rate <n, % 

= ( Vn ) X 100 
(} X 60 X An X Vs 

where, 
Vn 71199 = nozzle volume. ft3 

8 60.0 - run time, minutes 
An 0.00049 = area of nozzle. ft2 

Vs 42.1 = average velocity. fi/sec 
I 95.6 = % 

Benzo(a)pyrene Concentration (C001m), ug/dscm 

MczoHiz x 35.313 
Cc20H12 = Vmstd 

where, 
Mc20H12 _.....,,..,o..,.o,,.4.,....._= benzo[a]pyrene mass, ug 

Vmstd 35.579 = standard meter volume, dscf 
Cc201112 0.036 = ug/dscm 

Benzola)pyrene Emission Rate (ERc1,JHu), lb/hr 

Mc20H12 x Qs x 60 
ERc20H12 = Vmstrl x 4 .S4F. + OA 

where, 
Mc20Hoi ___ o_.o ___ = benzo[a]pyrene mass, ug 

Qs 5.996 = average stack gas flow at standard conditions, dscfm 
Vmstd 35.579 = standard meter volume, dscf 

ERc201112 8.1 E-07 - lb/hr 

Ben zo(a)pyrene Emission Rate (ERc21JHul, ton/yr 

ERczoHiz x 8,760; 
E Rc20H12TPY = ___ ?_n _f;'_ J..._n_:i _ _ _ 

where, 
ERc20Hll __ 8._I_E-_0_7 __ = benzo[a]pyrene emission rate, lb/hr 

ERc200112TPY 3.SE-06 = ton/yr 
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Al I ia nce 
T N ,.... J\ I 

Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, MI 
Source: Boiler No. 2 

Project No.: AST-2024-0207 
Run No.:..:l ____ _________________ _ 

Parameter: PM -------------------------
Meter Pressure (Pm), in. Hg 

where, 

~H 
Pm = Pb + 11 r, 

Pb __ 2_8_.5_5 __ = barometric pressure, in. Hg 
Mi 1.251 = pressure d1fferent1al of orifice, in H20 
Pm 28.64 = in. Hg 

Absolute Stack Gas Pressure (Ps), in. Hg 

where, 

Pg 
Ps = Pb + 11 r, 

Pb __ 2""8"".5""5 __ • barometric pressure, in. Hg 
Pg -0.44 = static pressure, in. H20 
Ps 28.52 = m. Hg 

Standard Mete r Volume (Vmstd), dscf 

Vmstd = 
17.636 x Y x Vm x Pm 

Tm 
where, 

Y __ 0"'."-99""5 __ = meter correcuon factor 
Vm 37.420 - meter volume, cf 
Pm 28.64 = absolute meter pressure, in. Hg 

Tm 528.4 = absolute meter temperature, °R 
Vmstd 35.595 - dscf 

Standard Wet Volume (Vwstd), scf 

Vwstd = 0.04716 x Vic 
where, 

Vic 161 = weight of HP collected, g 
Vwstd ---=-7_""'59~3,--- = scf 

Moisture Fraction (BWSsat), dimensionless (theoretical at saturated conditions) 

BWSsat 

where. 

( 
2,827 ) 

106.37- Ts+IB 

Ps 

Ts __ .::.3.;..7 a.al.4-'--__ - stack temperature, °F 
Ps 28.52 = absolute stack gas pressure. in. Hg 

BWSsat 11 .828 - dimensionless 

Moisture Fraction ( BWS), dimensionless (measured) 

Vwstd 
BWS = 

where, 
(Vwstd + Vmstd) 

Vwstd __ 7"".;;.:59;.;;3 __ = standard wet volume, scf 
Vmstd 35.595 = standard meter volume, dscf 
BWS 0.176 • dimensionless 

Moisture Fraction (BWS), dimensionless 

BWS = BWSmsd unless BWSsat < BWSmsd 
where , 

BWSsat _ __,1'-'-l"'.8-=-28;;..__• moisture fraction (theoretical at saturated conditions) 
BWSmsd 0. 176 = moisture fraction (measured) 

BWS __ 0"' . .;..17""6 __ 
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~ 
Alliance 
TE" C 

Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, MI 
Source: Boiler No. 2 

Project No.: AST-2024-0207 

Run No.: ...:1'----------------------
Parameter: PM -------------------------

Molecular Weight (DRY) (Md), lb/lb-mole 

Md = (0.44 X % CO2) + (0.32 x % 02) + (0.28 (100 - % CO2 - % 02)) 
where, 

CO2 ---'l-'-3"-.9 __ = carbon dioxide concentration, ¾ 
02 ___ 7cc.4 ___ - oxygen concentration, ¾ 

Md ____ 30 _____ 52 ____ = lb/lb mol 

Molecular Weight (WET) (Ms), lb/lb-mole 

Ms Md (1 - BWS) + 18.015 (BWS) 

Md 30.52 = molecular weight (DRY), lb/lb mol 
BWS 0.176 = moisture fraction. dimensionless 

Ms 28.32 = lb/lbmol 

Average Velocity (Vs), ft/sec 

~ Vs = 85.49 X Cp X (6 P 112) avg X 

where, 
s 

Cp 0.840 = pitot tube coefficient 
L', p l/2 0.584 = velocity head of stack gas, (in. H20 )'i2 

Ts 831.0 = absolute stack temperature, 0 R 
Ps 28.52 • absolute stack gas pressure, in Hg 

Ms 28.32 • molecular weight of stack gas, lb/lb mol 
Vs 42.5 • ft/sec 

Average Stack Gas Flow at Stack Conditions (Qa), acfm 

Qa 60 x Vs x As 
where, 

Vs ___ 4 __ 2. __ 5 __ = stack gas velocity, ft/sec 

As 4. 75 • cross-sectional area of stack, ft2 

Qa 12, 117 = acfm 

Average Stack Gas Flow at Standard Conditions (Qs), dscfm 
Ps 

Qs 17.636 x Qa x (1 - BWS) x Ts 
where, 

Qa __ laaa2 •. la.al .... 7 __ = average stack gas flow at stack conditions, acfm 
BWS 0.176 = moisture fraction, dimensionless 

Ps 28.52 • absolute stack gas pressure, in. Hg 
Ts 831.0 = absolute stack temperature, 0 R 
Qs 6,044 • dscfm 

Dry Gas Meter Calibra tion Check (Yqa), dimensionless 

Y- (v0m 0.0319 x Tm x 29 -v6H avg ) 
6H@ x (Pb + .1 ~;~g·) x Md • 

Yqa =----'----------,-,---------~ 
where, 

y 
e 

Vm 
Tm 

t.H@ 
Pb 

t.H avg 
Md 

0.995 
60 

37.42 

___________ = meter correcuon factor, dimensionless 
__ ....;:.:;.._ __ • run time, min. 
--"-'-'-=--- • total meter volume, def 

528.4 ______ ........,. __ • absolute meter temperature, 0 R 
1.764 
28.55 

__ .:.;.c_;;..;... __ • orifice meter calibration coefficient, in. H2O 

--=~--• barometric pressure, in. Hg 
1.251 
30.52 

______ • average pressure differential of orifice, in H2O 
___________ = molecular weight (DRY), lb/lb mot 

X 100 

(t. H)'12 
Yqa 

1.112 
-0.9 

_____ _ = average squareroot pressure differential of orifice, (in. H2O)112 

-----"' .......... --• percent 
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~ 

Alliance 
Loca tion: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 

Source: Boiler o. 2 
Project o.: AST-2024-0207 

Run No.: I -------------- -----------Par am et er: PM -------------------------
Volume of Nozzle (Vn), ft3 

Vn = - 0.002669 x Vic+-- ---Ts ( Vm X Pm X Y ) 
Ps Tm 

where, 
Ts 831.0 = absolute stack temperature, 0 R 
Ps 28.52 = absolute stack gas pressure, m. Hg 

Vic 161.0 = volume of HiO collected, ml 
Vm 37.420 = meter volume, cf 
Pm 28.64 = absolute meter pressure, in Hg 

y 0.995 = meter correction factor, unitless 
Tm 528.4 = absolute meter temperature, °R 
Vn 71.337 = volume of nozzle, ft3 

lsokinetic Sampling Rate (n, '1/o 

I = ( 
Vn ) 

0 x 60 x An x Vs 
X 100 

where, 
Vn 71.337 = nozzle volume, ft3 

8 60.0 = run time, minutes 

An 0.00049 = area of nozzle, ft' 
Vs 42.5 = average velocity, ft/sec 

I 95.5 =% 

Filterable PM Concentration (C,), grain/dscf 

Mn X 0.0154 
Cs = __ V_m_s_t_d __ 

wheret 
Mn ----,3,..,,8....,8,,,..5,,.---_= fi lterable PM mass, mg 

Vmstd 35.595 = standard meter volume, dscf 
C, 0. 17 = grain/dscf 

Filterable PM Emission Rate (PMR), lb/hr 

Cs x Qs x 60 

7.0E + 03 
PMR = 

where, 
C, __ 0..,...1..,..6_84 __ - filterable PM concentration, grain/dscf 
Qs 6 044 = average s1ack gas flow at standard conditions, dscfm 

PMR 8.7 = lb/hr 

Filterable PM Emission Rate (ERp~m v), ton/yr 

PMR x 8,760 
ERPMTPY = 7 OF+ 0'.l 

where, 
PMR ___ 8_.7_3 __ = filterable PM emission rate, lb/hr 

ERPMTPV 38.2 = ton/yr 

Filterable PM Emission Factor (EFPM ow), lb/MMBtu 

20.9 Mn x Fd 
E FPMOZd = --------- X - - ---

Vmstd x 4.54£ + 05 20.9 - 02 where, 
Mn _ _ 3:;.;8:..;:8.;.:.5 __ - fi lterable PM mass, mg 
Fd 9 600 = oxygen based fuel faclor, dscf/MMBtu 

Vmstd 35.595 = standard meter volume, dscf 
0 2 7.4 = oxygen concentration,% 

EFPM02'1 0.36 = lb/MMBtu 

21ofl28 

Appendix A 
Example Calculations 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

f :-

Al I ia nce 
T ' I\J , ('R 

Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, MI 
Source: Boiler No. 2 

Project No.: AST-2024-0207 
Run o. /Method Run I / Method 3A 

0 2 - Outlet Concentration (C0 ,), % dry 

where, 
C00, 7.3 = average analyzer value during test,% dry 

C
0
-----,0.-...... , ---= average of pretest & posttest zero responses, % dry 

CMA 11.0 = actual concentration of calibration gas. % dry 
CM 10.9 = average of pretest & posttest calibration responses,% dry 
C0 , 7.4 = 02 Concentration, % dry 

CO, - Outlet Concentration (CcoJ, % dry 

Ceo, = 

where, 
C00, 13.6 = average analyzer value during test, % dry 

C0 -----,0 .......... , ---= average of pretest & posttest zero responses.% dry 
CMA 8.4 = actual concentration of calibration gas, % dry 

CM 8.3 = average of pretest & posttest calibration responses, % dry 
Ceo, 13.9 = CO2 Concentration, % dry 
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£:. :-

Alliance 
Tf.. 0 

Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source: Boiler No. 2 

Project No.: AST-2024-0207 
Run o. /Method Run I / Method I 0 

CO - Outlet Concentra tion (Ceo), ppmvd 

Ceo = ( Cobs - Co ) x ( CMA ) 
( Cw Co) 

where, 
Cob, 278.7 = average analyzer value during test, ppmvd 

C
0
----,0.-.4.,..---= average of pretest & posttest zero responses, ppmvd 

CMA 257.0 = actual concentration of calibration gas, ppmvd 
CM 254.8 = average of pretest & posttest calibration responses. ppmvd 

Ceo 28 1.1 = CO Concentration. ppmvd 

CO - Outlet Concentra tion (C<COc3>), ppmvd @ 3% 0 , 

C<COc3> = C<CO> X 
20.9 - 3 

( 20.9 - 0 2 J 
where, 

Ceo 28 1.1 = CO - Outlet Concentration, ppmvd 
C0 ,----,7,-.4-,---= oxygen concentration,% 

C<COc3> 3 71.5 = ppmvd @3% 0 2 

CO - Outlet E mission Rate (ERco), lb/hr 

Ceo x MW x Qs x 60~ x 28.32 
24.04 

0
_~

01
, x l.0E06x 453.592 ¾ 

where, 
Ceo 281.1 = CO - Outlet Concentration, ppmvd -------
MW 28.0 I = CO molecular weight, gig-mole 

Qs 6,044 = stack gas volumetric flow rate at standard conditions, dscfm 
ERco 7.4 = lb/hr 

CO - Outlet Emission Rate (EReoTPo), ton/day 

ERcoTPo 2.000~x 24~ 
""" day 

where, 
ERco 7.42 = CO - Outlet Emission Rate, lb/hr 

ERcOTPv--""0....,..0"'8"'"9--= ton/day 

CO - Outlet Emission Rate (EReoTPv), ton/yr 

where, 

ERcOTPY 
E&;o x 8,760 

2,000,~. 

hr 

ERc0 7.42 = CO - Outlet Emission Rate, lb/hr 
ERcOTPv---,3'""2'"'.5~--= ton/yr 

CO - Outlet Emission Factor (Ef eoo,d), lb/MMBtu 

Efeoo,d = ERco x K x Fd x ( 20 2 ) 
20.9 - Co, 

where, 
Ceo 28 1.1 = CO - Outlet Concentration, ppmvd -------

K 7.27456£-08 = constant, lb/dscf • ppmvd 
Fd 9,600 = fuel factor, dscf/MMBtu 

C0, 7.354722852 = oxygen concentration, % 
EFeoo,d 0.30 = lb/MMBtu 
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Alliance 

HN L(RO 

Run Number 

Date 
Start Time 
Stop Time 

Run Time. min 

Fuel Factor (02 dry), dscf/MMBtu 

Barometric Pressure, in. Hg 
Meter Correction Factor 

Orifice Calibration Value 
Meter Volume, ft 3 

Meter Temperature, °F 

Meter Temperature, 0 R 
Meter Orifice Pressure, in. WC 
Volume H2O Collected, mL 

Nozzle Diameter, in 
Area of Nozzle, ft2 

Filterable PM Mass, m11. 

Standard Meter Volume, rt3 
Standard Water Volume, ft3 

Moisture Fraction Measured 

Moisture Fraction @ Saturation 
Moisture Fraction 
Meter Pressure, in Hg 
Volume at Nozzle, fr 
lsokinetic Sampling Rate, (%) 
DGM Calibration Check Value, (+/. 5%) 

Filterable PM Concentration, grain/dscf 

Filterable PM Emission Rate, lb/hr 
Filterable PM Emission Rate, ton/yr 
Filterable PM Emission Factor, lb/MMBtu (02) 

Emission Calculations 

Location PollatchDeltic / Gwinn Sawmill - Gwinn, l\lI 
Source Boiler No. 2 

Project No. AST-2024--0207 
Parameter..:Pc..:Mc..;_ ______ __________ ________ _ 

Run I Run 2 Run 3 Average 

1/16/24 1/16/24 1/17/24 .. 
13:25 15:45 11 :10 .. 

14:28 16:48 12: 13 . . 

(8) 60.0 60.0 60.0 60.0 

INPUT DATA 
(Fd) 9,600 9,600 9,600 9,600 

(Pb) 28.55 28.55 28.40 28.50 

(Y) 0.995 0.995 0.995 0.995 

(AH @) 1.764 1.764 1.764 1.764 

(Vm) 37.420 39.000 39.080 38.500 

(Tm) 68.7 72.0 71.8 70.8 

(Tm) 528.4 531 .6 531 .5 530.5 

(AH) 1.25 1 1.344 1.383 1.326 
(Vic) 161.0 15 1.6 149.2 153.9 

(Dn) 0.299 0.299 0.299 0.299 

(An) 0.0005 0.0005 0.0005 0.0005 
(Mn) 388.5 3 11.9 376.3 358.9 

ISOKINETIC DAT A 
(Vmstd) 35.595 36.880 36.776 36.417 

(Vwstd) 7.593 7.149 7.036 7.259 

(BWSmsd) 0.176 0.162 0.161 0.166 

(BWSsat) 11 .828 12.195 10.300 11.441 

(BWS) 0.176 0.162 0.161 0.166 
(Pm) 28.64 28.65 28.50 28.60 
(Vn) 71.337 72.952 71.725 72.00 
([) 95.5 97.8 96.8 96.7 

(Yo.) -0.9 -0.6 -2.1 - 1.2 

EMISSION CALCULATIONS 
(C,) 0. 17 0.13 0.16 0.15 

(PMR) 8.7 6.8 8.3 8.0 
(ERm,1) 38.2 30.0 36.5 34.9 

(EFPM 02•> 0.36 0.28 0.35 0.33 
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I:. , N 

Run Number 
Dale 

Start Time 

Stop Time 

Fuel Factor (02 dry), dscf/MMBtu 

Volumetric Flow Rate (M 1-4), dscfm 

0, Concentration, % dry 

CO, Concentration, % dry 

CO Concentration, ppmvd 

CO Concentration. ppmvd @ 3 % 0 , 

CO Emission Rate, lb/hr 

CO Emission Rate, ton/day 

CO Emission Rate, ton/yr 

CO Emission Factor, lb/MMBtu (02d) 

Emissions Calculations 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 

Source Boiler No. 2 

Project No. AST-2024-0207 

Run I Run 2 

1/ 16/24 1/16/24 

13:25 15:45 

14:25 16:45 

Source Data 

Fd 9.600 9,600 

Input Data - Outlet 

Qs 6.044 6, 11 5 
Calculated Data - Outlet 

Ca, 7.4 7.6 

Ceo, 13.9 13.2 

Ceo 28 1. 1 190.2 

CeocJ 37 1.5 256.5 

ERco 7.4 5.1 

ERcoTPo 0.089 0.061 

ERcoTPv 32.5 22.2 

EFcoozd 0.30 0.2 1 
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Run 3 Average 

1/ 17/24 --
11:10 --
12:10 --

9,600 9,600 

6, 161 6, 107 

8.0 7.7 

13.6 13.6 

394.6 288.7 

547.0 391.7 

10.6 7.7 

0.13 0.092 

46.5 33.7 

0.45 0.32 
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Alliance 
C A F< 

Run Number 

Date 
Stan Time 

Stop Time 

Run Time. min 

Barometric Pressure, in. Hg 
Meter Correction Factor 

Orifice Calibration Value 
Meter Volume, ft 3 

Meter Temperature, °F 

Meter Temperature, 0 R 

Meter Orifice Pressure, in. WC 
Volume HP Collected, mL 

Nozzle Diameter, in 
Area of Nozzle, ft2 

Benzo[a]pyrene Mass, ug 

Standard Meter Volume, ft' 

Standard Water Volume, ft3 

Moisture Fraction Measured 
Moisture Fraction @ Saturation 

Moisture Fraction 
Meter Pressure, in Hg 

Volume at Nozzle, ft3 

lsokinetic Sampling Rate,(%) 
DGM Calibration Check Value,(+/- 5%) 

Benzo[a]pyrene Concentration, ug/dscm 
Benzo[a]pyrene Emission Rate, lb/hr 
Benzo[a]pyrene Emission Rate, ton/yr 

Emission Calculations 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source Boiler No. 2 

Project o. AST-2024-0207 
Parameter BenzojajPyrene 

Run I Run 2 

1/ 16/23 1/16/24 

13:25 15:45 

14:28 16:48 
(8) 60.0 60.0 

INPUT DATA 
(Pb) 28.55 28.55 

(Y) 1.001 1.00 1 
(LIH @) 1.806 1.806 

(Vm) 37.440 37.650 

\Tm) 72.5 71.5 

(Tm) 532.2 531 .2 
(AH) 1.3 15 1.305 
(Vic) 157.7 143. 1 

(Dn) 0.300 0.300 
(An) 0.0005 0.000S 

(McioH12l 0.0362 0.00535 

ISOKINETIC DATA 
(Vmstd) 35.579 35.845 

(Vwstd) 7.437 6.749 
(BWSmsd) 0.173 0.158 
(BWSsat) 12.072 12.482 

(B WS) 0.173 0. 158 
(Pm) 28.65 28.65 
(Vo) 71.199 70.739 
(I) 95.6 97.6 

(Y •• ) -2.1 -1.2 

EMISSION CALCULATIONS 
(Cc20H12) 0.036 0.0053 

CERc20H12) 8. IE-07 l .2E-07 
CERc20H1 2) 3.5E-06 5. IE-07 

Run 3 Average 

1/17/24 --
11 :10 --
12:13 --
60.0 60.0 

28.40 28.50 

1.001 1.001 
1.806 1.806 

38.300 37. 797 

75.3 73. 1 

535.0 532.8 

1.365 1.328 
139.8 146.9 

0.300 0.300 
0.000S 0.0005 
0.239 0.0935 

36.021 35.815 

6.593 6.926 
0. 155 0.162 

10.46 1 11.672 
0. 155 0. 162 

28.50 28.60 

69.870 70.60 
97.9 97.0 
-2.3 - 1.9 

0.23 0.092 
5.2E-06 2.0E-06 
2.3E-05 8.9E-06 

ltacilized values were 'J' flagged by the lab as Result is less than the RL but greater than or equal to the MDL and the concentration 1s an approximate value. 
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Alliance Emission Calculations 
T p 

Run Number 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, M l 
Source Boiler o. 2 

Project o. AST-2024-0207 
Parameter Benzo(a!Pyrene 

Run I Run 2 Run 3 
Date I / 16/23 1/16/24 1/17/24 
Start Time 13:25 15:45 I 1: 10 
Stop Time 14:28 16:48 12:13 
Run Time, min 60.0 60.0 60.0 

VELOCITY HEAD, in. WC 
Point I 0.23 0.25 0.24 
Point 2 0.25 0.27 0.26 
Point 3 0.28 0.36 0.26 
Point 4 0.30 0.35 0.30 
Point 5 0.39 0.40 0.35 
Point 6 0.38 0.39 0.37 
Point 7 0.36 0.33 0.35 
Point 8 0.36 0.34 0.33 
Point 9 0.34 0.29 0.30 
Point 10 0.37 0.28 0.33 
Point 11 0.27 0.27 0.29 
Point 12 0.27 0.25 0.28 
Point 13 0.30 0.37 0.37 
Point 14 0.40 0.36 0.37 
Point 15 0.43 0.4 1 0.39 
Point 16 0.44 0.30 0.40 
Point 17 0.33 0.29 0.32 
Point 18 0.32 0.30 0.25 
Point 19 0.38 0.27 0.25 
Point 20 0.34 0.30 0.28 

CALCULATED DATA 
Square Root of 6P, (in. WC)'" (6P) 0.578 0.563 0.559 
Pitot Tube Coefficient (Cp) 0.840 0.840 0.840 
Barometric Pressure, in. Hg (Pb) 28.55 28.55 28.40 
Static Pressure. in. WC (Pg) -0.44 -0.44 -0.44 
Stack Pressure, in. Hg (Ps) 28.52 28.52 28.37 
Stack Cross-sectional Area, ft' (As) 4.75 4.75 4.75 
Temperature, °F (Ts) 373. 1 375.9 360.9 
Temperature, 0 R (Ts) 832.7 835.5 820.5 
Moisture Fraction Measured (BWSmsd) 0. 173 0.158 0. 155 
Moisture Fraction @ Saturation (BWSsat) 12.072 12.482 10.461 
Moisture Fraction (BWS) 0. 173 0.158 0. 155 
0 2 Concentration, % (02) 7.35 7.62 7.98 
CO2 Concentration, % (CO2) 13.92 13.24 13.64 
Molecular Weight. lb/lb-mole (dry) (Md) 30.52 30.42 30.50 
Molecular Weight. lb/lb-mole (wet) (Ms) 28.36 28.46 28.57 
Velocity, ft/sec (Vs) 42.1 4 1.0 40.4 

VOLUMETRIC FLOW RATE 
At Stack Conditions, acfm (Qa) 12,002 11 ,686 11,505 
At Standard Conditions, scfm (Qsw) 7,249 7,034 7,0 15 
At Standard Conditions, dscfin (Qs) 5.996 5,920 5,929 
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Average 
--
--
--

60.0 

0.24 
0.26 
0.30 
0.32 
0.38 
0.38 
0.35 
0.34 
0.3 1 
0.33 
0.28 
0.27 
0.35 
0.38 
0.4 1 
0.38 
0.3 1 
0.29 
0.30 
0.31 

0.567 
0.840 
28.50 
-0.44 
28.47 
4.75 

369.9 
829.6 
0.162 
I 1.672 
0.162 
7.65 
13.60 
30.48 
28.46 
41.2 

11 ,73 1 
7,099 
5.948 
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Alliance 
Lou cion Po1la1cbDchK' / C"·inn Sawmill - C"inn, Ml 

Sourtt Boi~r No. 2 

Pn'ljerr No AST-2f12J.,JJ207 

Date: 01/ 15/ U 

Du« Oritn1atio111: Vcrucal 

Dutt Dtsign! Ctrtulat 
DistMtt rrom Far Wall 10 Outsfdt of Port 3" 00 ia 

Nip11lc Un21h: __ ,_,o __ ln 
Ocplh of Duct. 29 SO in 

Cross s«tionat Aro of Dutt: t 75 ft1 

?iv. vf Ta, rv.-u: 2 

Db-lantt A: __ 1_5 _0 _ft 
Distana A D..a Diamclcn: 6 I (must bt? 0.5) 

Diuu« B: --1-, 0--ft 

Oi.nanu B Ouc:1 011.nw:lcn: __ 5_7 __ (mu.u be. ? 2) 
Mlairnum NumlM.rofTra,cr,c Points: 20 

Actual Numbc.rofTn,trK Points: 20 
Numbc.,- of R~dinp per Poinc: 1 

Mcasul"ff(l.aitial and Da1c):COG I/ U/24 
Rn·N:"·n(lnitlal and Date): CRK 1/ 15/2-& 

Slack P11nunt1tn 

•• 

CIRCULAR oucr 

LOCATION OF TRAVERS[ POINTS 

10 
II 

12 

' ... 67 " KH HO 1'6 
750 296 
933 '° ' 8H 

956 

• P~ranl of stock dflltt~ltt' from msitk wo/11(1 trm,~ru potrtl 

• • • • • 

Crou Secuonll Arca 

• • 
• 
• 
• 

• 
• 
• 
• • 

• 

J 2 
10, 

19 • 
323 

67.7 

806 
.. 5 
96 8 

SudO..,,.m 
A • I.Sf\. 

B • 14 n. 
Dq)th of0uc1 • 29 . .5 in. 

•••• 

29 or 128 

• Higher Nurnt,,., ._ to, 
Red~ S~ OI 0ucta 

20 

1 ~ ...... ,._._..,,._,.~-
0.-~a:,, ............ 
eon.-... ) 

IO 

1.6 

82 

"6 
226 

1'2 

65.8 

'" 8' ' 
91.8 

97' 

A 

B 

II 

-'

• 

12 
2. 1 
67 
111 
17 7 
2'0 
356 

... ' 
750 
123 
SI 2 
9] .J 

979 

Oownnre1m 
Oi,turbance 

Upstrum 
Disturbance 

Method 1 Data 

Sac::11"~•ox.'°0•1 .... 11a ,.. .. 

' • 

Dillaatt 
Tn,ene %of 

frominsidt: 
Poinl OiatMlt'.r 

1''11 

I 26 I 00 

2 82 2H 

J 1'6 '31 

• 226 667 

5 3'2 1009 

6 658 19-'1 
7 '" 228] 

I SH 25 19 

9 911 2708 

10 .,. 21.50 

II - -
12 -

Diltancc 
fn>m 

0tiu-idcor 
non 

5 112 
615116 
113/16 
II 3/16 
U 9/16 
2) 1, 116 

27 5/16 
2911/16 

31 9/16 
33 

-
-
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Alliance 

R LJ p 

Sample Point 

I 

2 

3 
4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 
19 

20 

Average 

Cyclonic Flow Check 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 

Source Boiler o. 2 

Project o. AST-2024-0207 

Date 01/16/23 

Angle (AP=O) 

5 
0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
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Alliance 
TE ( t 

Run I 

Run 2 

Run 3 

GA 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, M I 

Source Boiler o. 2 

Project No. AST-2024-0207 

Parameter Benzo[a]Pyrene 

Analysis Gravimetric 

Date: 1/ 16/23 

Impinger No. I 2 3 

Contents XAD Trap Empty H2O 

Initial Mass, g 320.0 51 3.2 738.6 

Final Mass, g 331 .2 634.6 753.8 

Gain 11.2 12 1.4 15.2 

Date: 1/16/24 

Impinger No. I 2 3 

Contents XAD Trap Empty H2O 

Initial Mass, g 316.0 492.5 725.5 

Final Mass, g 326.4 605.7 726.7 

Gain 10.4 11 3.2 1.2 

Date: 1/17/24 

Impinger No. I 2 3 

Contents XAD Trap Empty H2O 

Initia l Mass, g 3 14.3 5 13.2 746.0 

Final Mass, g 328.9 625.0 744.6 

Gain 14.6 111.8 - 1.4 

31ofl28 

Method 4 Data 

4 5 Tota l 

H2O Silica -
748.7 1529.6 3850.1 

737.7 1550.5 4007.8 

-11.0 20.9 157.7 

4 5 Total 

H2O Silica -
663.5 1542.5 3740.0 

663 .3 156 1.0 3883. 1 

-0.2 18.5 143.1 

4 5 Total 

H2O Silica --
742.4 1580.5 3896.4 

740.2 1597.5 4036.2 

-2.2 17.0 139.8 
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Alliance 

r Isokinetic Field Data 

I 
Lo(ation: Potl:uchDtl1ic / Gwinn Sawmill - Gwinn, MI Slart Timr: 13:25 Source: Boiler No. 2 I 

Dal<: 1/16/23 I Run I !VALID End lime: 14:28 Projw No.: AST-202-l--0207 I Paramt.lcr: S.nz•l•IPzn 

STACK DATA (EST) EQUIPMENT STACK DATA (£ST) FILTER NO. STACK DATA (FINAL) MOIST.DATA 

Moisture: 20.0 ¾est. Meier Box 10: 14 Est. Tm: 55 "F I Pb: 28.55 m Hg Vlc(ml) 

Baromtlrk: 28.55 in Hg Y: 1.001 u1.Ts: J69 • f P&: -0.44 ---- IO WC 157.7 

I 
Static Prus: in. WC AH @ (in.WC): 1.806 m we 0 :: K-FACTOR ~ Es1.AP: 0J3 7J5 .. ----
S11ek Press: 28.52 in. Hg Prob< ID: 08-04-d Est. Dn: 0.293 on co,: 13.92 •,. 3.7'4 

C01 : 15.0 % Liner Material: i lass Tar2c1 Rate: 0.58 scfm Check rt. lnilial Final Corr. 

o,: 5.0 % Pilot 10 : 08-04-al LEAK CHECK: Pn, Midi Mid 2 Mid3 Posl Mid l (tl) .. 
---

N,/CO: 80.0 % Pilot Cp/Typ<: 0.840 I S-1yp, l..Hk Ratr {d•): 0.000 - - - 0.000 Mid2 (cl) .. 

I Md: 30.60 lb/lb-mole Nonie 10: al I ss Vac:1111m ( ia HI): 10 - - - 9 Mid3 (cl) -
i\h1 lt.111 Ui/lh.fflOlo No-,,~• o., (i ... )! 0.lOO Pitot T"hci Pass - - - p.,, Mjd-Poi•1 Luk C'in:k Vol (d): -

Pitot Gas Temoeratures (°F) Orifice Press. Gall Trm0traturts (°F .. Sa~lcTimt Dry Gas Me:tu 
Tub< DCM Averatt Statk AH 

Pump Prob< filltr lmn E&i1 NA Vs 
Q. (minutes) Rudin& Vac % ISO 
E (fl') 

<IP ..... .... •. (in. WC) 
(in. He) 

A .. ... .. -~ A•b. (fps) .. .; 
IRgin End (lnWC) 55 55 Ideal Attual 55 55 55 (I) .. .. 

I 000 3.00 734 000 0 23 71 357 0 91 090 4 255 252 44 na 94 J 3478 

2 3.00 600 735 500 0 25 71 367 0 97 I 00 4 255 252 44 na 1032 36 48 

3 600 900 737200 0 28 71 371 I 09 I 10 4 255 252 44 .. 103 5 38 70 

4 900 12 00 739000 0 30 71 372 I 16 I 20 4 255 252 44 na 100 I 40.08 

s 12.00 IS 00 740 800 0 39 72 373 I SI I SO 5 2SS 252 44 na 95 0 45 73 

6 IS 00 18 00 742 750 0 38 72 375 I 47 I SO 5 2SS 252 44 na 964 45 19 

7 18 00 21 00 744 700 0 36 72 374 I 39 1 40 s 2SS 252 44 .. 96 4 43 96 

8 21 00 24 00 746 600 0 36 71 373 I 39 140 s 2SS 252 44 •• 96 5 43 94 

I 9 24.00 27 00 748.500 0 34 72 373 I 32 I JO 6 2SS 252 44 n• 93 9 42 70 

10 27.00 JO 00 750.300 0 37 72 375 I 43 144 6 2SS 252 44 .. 100 2 44 60 

I JO 00 3300 752 300 0 27 73 373 I 05 I 00 6 255 252 44 n• 99 J 38 OS 

2 33 00 36 00 754 000 0 27 73 374 I OS I 10 6 254 252 44 na 99 4 38 07 

J 36 00 3900 755 700 0 JO 73 374 116 120 6 254 252 43 .. 99 8 40 ll 

I 4 39 00 42 00 757 500 0 40 73 in I 54 I 5l 7 254 252 43 na IOI I 46 42 

5 42 00 45 00 759 600 0 43 73 377 1.66 I 70 7 254 251 43 na 97 6 48 13 

6 45.00 48 00 761 700 0 44 74 3n 170 I 70 7 254 251 43 na 963 48 69 

7 48 00 51 00 763 800 0 JJ 74 375 I 28 I JO 7 254 251 43 na 1004 42 12 

8 51.00 54 00 765 700 032 74 375 I 24 I 20 7 254 251 43 •• 96 5 41.47 

9 54 00 57 00 767 500 0 38 74 375 I 47 I 50 8 254 251 43 •• 985 45.19 

10 57 00 6000 769 500 034 74 374 I 32 I JO 8 254 251 43 .. 1009 42.72 

fin.I DCM: 771 440 

I 
(I) Mu ... Run Time Vm AP Tm Ts AH -;.1s0 BWS Y,. 
..l Vac 
~ 

I (I) 

r1' .., 60.0 min 37.440 0.34 in. WC 72.5 •r 373.1 Of 8 IJ15 in. WC 95.6 0.173 -2.1 

" 

I 
I 
I 

I 

I 
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Alliance 
L 

Loution: PollatchOtllic / Cwinn Sawmill - Cwinn, l\·11 

Dor,: U16n4 I Run 1 jVALID 

STACK DATA (EST) EQUIPMENT 

Moisrurc: 17J .... est Mtrtr 801 l"D: 14 

Barometric: 28.55 ,n Hg Y: 1.001 

Static Press: --0.44 ---'"we Ml @(in.WC): l.80<S 

Stack Press: 28.52 1n Hg Prob, ID: 08--04•12 

co,: 15.0 .. Lintr Mare rial: clan 
o,, 5.0 --- ¾ Pitot 10; 08-04-al 

N,/CO: 80.0 ¾ Pitol Cp/fyp,: 0.840 ---
Md: 30.60 lb/lb-mole Noni, ID: al ---
M il l8.0 11,/11,.mole Nonk Dn (in.): 0JOO 

Star1Titnr: 15:45 

End Time: 16:43 

STACK DATA (ES!) 

EsL Tm: 73 ·r 
Est.Ts: 373 •r 
Es1.d.P: 0..34 m WC 
Est. On: 0.234 tn 

Tar.er Rate: 0.58 scfm 

LEAK CHEC ~ Pn, Mid I 

Is-~- U■k R.ate: (cfm): 0.000 -
I ss V1cuum (i1 He): 10 -

Pitvt Tube: Pus -
Sa~le Timc Dry Gas Meier Pitor Gas Tem.vrarures (0 f) Orifice Press. 

" Tube DCM Averatt Scark d. H 
C. (minutes) Reading 

! -' (ft') 
d.P A•b. Amb. (in. WC) 

"' "- Bttin End (ill WC) - - Ide.al Accu1J 

l 000 J 00 772 000 0 25 11 375 I 02 l 00 

2 J 00 6 00 773 700 0.27 10 376 I 10 I 10 

J 600 9 00 775.500 0.36 10 376 I 46 I l0 

4 900 12.00 111.SOO 0.35 10 376 I 42 I SO 

5 12 00 IS 00 779 soo 040 10 375 I 62 170 

6 IS 00 18 00 781 600 0 39 10 375 I 58 160 

1 18 00 2100 783. 700 0 JJ 10 375 I 34 I 40 

8 21 00 24 00 785.600 0 34 70 375 I 38 140 

9 24 00 27 00 787.SOO 0 29 70 376 I 18 I 20 

10 27 00 JO 00 789 JOO 0 28 71 376 I 14 I 10 

I 30 00 3300 791.000 0 27 71 375 I 10 110 

2 JJ 00 36 00 792.800 0.25 72 376 I 02 I 00 

3 36 00 39.00 794.SOO 0.37 72 376 I SI I l0 

4 39 00 42.00 796.ll0 0.36 72 375 I 47 I SO 

l 42 00 45.00 798.lOO 0 41 73 377 I 67 I 70 

6 4l 00 48 00 800600 0 JO 73 378 I 22 I 20 

1 48 00 SI 00 802 400 0 29 73 377 I 18 110 

8 SI 00 l4 00 804.200 0 JO 74 377 l 23 I 20 

9 l 4 00 5100 80<S0OO 0 27 74 376 I II 110 

10 l7 00 6000 807.800 0 JO 74 375 I 23 I 20 

Final DGM: 809 650 

"' !-
..l 

Run Ti~ Vm d.P Tm Ts 

:) 

I "' f1' "' 60.0 min 37.650 0.32 in. WC 71.5 Of 375.9 •r 
~ 

33of1 28 

Isokinetic Field Data 

Source: Boiler No. 2 I 
Project No.: AST-1024.0207 I Par11.tttttr: Ben:zo1 • I Pzrt 

FILTER NO. STACK DATA(FINAL) MOIST.DATA 

2 Pb: 28.55 In Hg Vic (ml) 

Pa: --0.44 ----m WC 143.1 

0 2: 7.62 % K-FACTOR ----co,, IJ.24 ~. 4.09 

0tH·k PL lnitial final Corr. 

Mid2 Mid3 Post Mid l (rl) -
- - 0.000 Mid 2 (rl) .. 

- - 8 ~Ud 3 (,1) -
- - Pass ~1id-Poi•1 l..tak Chui,; v.1 (d): -

Ga1 Tem1 raturu(°F) 
Pump 

Probt Fihtr Jmn Exie NA Vs 
Voe -;. ISO 

(in. H&) 
A.mb. Amb. Amb, Amb. (fps) 

- - - -
4 254 251 44 no 1009 36 « 
4 254 251 44 na 103 I 37 89 

4 2l4 251 44 na 99 l 43 75 

4 254 251 44 na 100 7 43 14 

4 254 251 44 na 98 9 4609 

s ll4 251 44 na 100 I 45 SI 

5 254 251 44 na 98 4 41 86 

s 254 252 44 na 910 42 49 

s 254 252 44 na 99 l 39.27 

l 254 252 44 no 954 38 l9 

6 254 252 44 na 1028 37 87 

6 2ll 252 44 no 100 8 36.46 

6 2SS 252 44 na 1000 44 3l 

6 2SS 252 44 na 964 43.73 

6 2SS 252 44 na 97 2 4612 

6 2Sl 252 44 na 97 4 39 99 

1 lll 252 44 na 990 39 29 

1 2ll 252 44 na 911 39 96 

1 2ll 252 44 na 102 3 37.89 

1 2SS 252 44 na 991 39 92 

Max 
&H o/,ISO BWS v,. 

Voe 

1 1.305 in.WC 97.6 0.158 ·l.2 
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Alliance Isokinetic Field Data 

I 
Lourion: PotlatchDtlfic / Gwinn Sawmill• Gwinn. Ml SrartTime: 11:10 Source: Boiler No. 2 I 

Oare: 1/17/24 I Run J !VALID End Time: 12:IJ Project No.: AST-202~207 I Para.meter: S.nz•l•JPrn 

STACK DATA (EST) EQUIPMEl'IT STACK DATA (EST) FILTER NO. STACK DATA (FL'!AL) MOIST. DATA 

MoU:tu~: 15.8 ~ ... Meter Box ID: 14 Est Tm: 72 •r 3 Pb: 28..10 lfl Hg Vic (ml) - - -
BaronW:lrit: 28.55 Ul Hg Y: 1.001 Est. Ts: 376 •f Pc: --0.44 in we 139.8 

I 
Static Press: --0.44 1n we dll @(in.WC): 1.806 Es1. AP: 0.32 in we 0 1: 7.98 •I, K-FACTOR 

- --
Stack Press: 28.52 1n Hg Prob< ID: 08--04-12 Est. Dn: 0.286 m CO,: IJ.64 % 4.189 

co,: 15.0 '• Liner Material: i lass TarYel Ratt: 0.58 scfm Check Pt. Initial Final Corr. ---
O,: 5.0 ~. Pitot ID: 08-04-1? LEAK CHECK! Pr, Midi Mid? Mid3 Post Mid 1 (<I) -

N,JCO: 
---

Pi101 Cf"Typ,: 0.840 I S-ry .. Mid l (<I) 80.0 o/, Leak Rate (dm): 0.000 - - - 0.000 -

I 
I 

Md: 30.60 lb/lb-mole Nonie ro: al I ss Vacuum (i• lll): 10 - - - 8 Mid3 (<1) -----
Ms: 28.'1 lb/lb-mole Noz:zlc: On (in.): 0.300 Pitol Tube: Pa" - - - Pas, Mid-Point Luk Cbttk Vol (cO: -

Pitot Gas Temouaturu (0 f ) Orifice Prus. Gas T"mr raluru (° F) .. Sanl)lt Timr Ory Gas Mtltr 
T ub< OGM Averan S1ac-k ,rn Pump Probe filler lmn[x.il NA v, 

C. (minults) Rudin: Var ¾ ISO 

! ..: (f1') 
4 p Amb. Amb. (in. WC) 

(in. He) 
Ame.. Amb. Amb. Amb. (fps) 

"' .. Be1in [nd (iDWC) - - ldul Ac-lul l - - -- -
1 000 J 00 SIS 900 0.24 15 356 I 04 I 00 4 256 251 44 na 93 7 JS 18 

2 J 00 6.00 817 500 0 26 15 356 I 13 110 4 256 251 44 na 101 J 36 61 

3 600 900 819.JOO 0.26 75 JSS I 12 I 10 4 256 251 44 na 95 8 36 66 

I 4 900 12.00 821.000 0 JO 75 357 I JO 1 J0 4 256 251 44 na 94 4 39 JS 

5 12 00 15.00 822.800 0 JS 75 357 I 51 1 50 4 256 251 44 na 97 2 4251 

6 IS 00 18 00 824 800 037 75 360 I S9 160 4 2S6 251 44 na 99 5 43 78 

7 18 00 2100 826 900 0 JS 75 360 I SI I SO s 256 251 44 na 102 2 42 58 

8 21 00 24 00 829 000 O.JJ 75 363 I 41 140 s 256 251 44 na 100 4 41 42 

I 9 24 00 2700 SJ 1.000 0.J0 75 365 I 28 I.JO s 256 251 44 na 94 9 39 54 

10 27 00 3000 832 800 0 JJ 75 366 I 41 140 s 256 251 44 na 1006 41.50 

I 3000 JJOO 834 800 029 75 365 I 24 I 20 s 256 251 44 na IOI 8 38 88 

2 33 00 3600 836 700 0 28 75 365 I 20 I 20 s 256 252 44 na 98 2 38 20 

I 
J 36 00 39 00 838.SOO 0 37 75 364 I 58 160 6 255 252 44 na 997 4389 

4 39 00 42 00 840 600 0 37 75 365 I 58 160 6 255 252 44 na 998 43 92 

s 42 00 45.00 842 700 0 39 76 362 I 68 I 70 6 255 252 44 na 968 45 01 

6 45 00 4800 844 800 0 40 76 361 I 72 200 6 255 252 44 na 104 7 45 55 

7 48 00 SI 00 847100 032 76 361 I 38 I 40 6 255 2S2 4~ na 966 40 74 

I 
8 SI 00 54 00 849000 0 25 76 359 I 08 I 10 6 255 252 44 na 97 6 JS 97 

9 54 00 57 00 850.700 0 25 76 358 I 08 I 10 7 255 252 44 na 97 S JS 95 

10 57 00 60.00 852 400 0 28 76 359 I 21 I 20 7 255 252 44 na 97 6 38 06 

final DCM: 854 200 

I "' Max .... Run Time Vm AP Tm T, All o/elSO BWS v,. 
..l Var 
;:, 

I "' rt' "' 60.0 nun JS.JOO 0.31 in. WC 75J "F 360.9 •r 7 1.365 in. WC 97.9 0.155 -lJ 
a: 

I 
I 
I 
I 
I 
I 
I 
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Alliance Emission Calculations 
I'< - l'l 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, M l 
Source Boiler o. 2 

Project o. AST-2024-0207 
Parameter_P_M.c...._ ____________________ _ 

Run Number Run 1 Run 2 Run 3 Average 
Date 1/16/24 1/ 16/24 1/ 17/24 --
Start Time 13:25 15:45 11 :10 .. 

Stop Time 14:28 16:48 12: 13 .. 

Run Time, min 60.0 60.0 60.0 60.0 
VELOCITY HEAD, in. WC 

Point I 0.25 0.23 0.25 0.24 
Point 2 0.27 0.26 0.27 0.27 
Point 3 0.29 0.28 0.29 0.29 
Point 4 0.34 0.32 0.32 0.33 
Point 5 0.35 0.34 0.35 0.35 
Point 6 0.45 0.47 0.50 0.47 
Point 7 0.52 0.53 0.52 0.52 
Point 8 0.48 0.50 0.49 0.49 
Point 9 0.43 0.38 0.38 0.40 
Point 10 0.38 0.35 0.32 0.35 
Point 11 0.22 0.22 0.21 0.22 
Point 12 0.25 0.24 0.24 0.24 
Point 13 0.29 0.28 0.29 0.29 
Point 14 0.30 0.32 0.32 0.3 1 
Point 15 0.36 0.34 0.34 0.35 
Point 16 0.37 0.39 0.38 0.38 
Point 17 0.40 0.40 0.40 0.40 
Point 18 0.35 0.36 0.35 0.35 
Point 19 0.31 0.34 0.35 0.33 
Point 20 0.30 0.35 0.34 0.33 

CALCULATED DATA 
Square Root of t.P, (in. WC)'" (t.P) 0.584 0.583 0.584 0.584 
Pilot Tube Coefficient (Cp) 0.840 0.840 0.840 0.840 
Barometric Pressure, in. Hg (Pb) 28.55 28.55 28.40 28.50 
Static Pressure, in. WC (Pg) -0.44 -0.44 -0.44 -0.44 
Stack Pressure, in. Hg (Ps) 28.52 28.52 28.37 28.47 
Stack Cross-sectional Area, fl' (As) 4.75 4.75 4.75 4.75 
Temperature. °F (Ts) 37 1.4 373.9 359.6 368.3 
Temperature. 0 R (Ts) 831.0 833.6 819.3 828.0 
Moisture f raction Measured (BWSmsd) 0. 176 0.162 0. 16 1 0. 166 
Moisture Fraction @ Saturation (BWSsat) 11.828 12. 195 10.300 11.441 
Moisture Fraction (BWS) 0. 176 0.162 0. 16 1 0. 166 
0 2 Concentration, % (02) 7.35 7.62 7.98 7.65 
CO2 Concentration, % (CO2) 13.92 13.24 13.64 13.60 

Molecular Weight, lb/lb-mole (dry) (Md) 30.52 30.42 30.50 30.48 
Molecular Weight, lb/lb-mole (wet) (Ms) 28.32 28.4 1 28.50 28.4 1 
Velocity, ft/sec (Vs) 42.5 42.5 42.2 42.4 

VOLUMETRIC FLOW RATE 
At Stack Conditions. acfm (Qa) 12,11 7 12,099 12,020 12.079 
At Standard Conditions, scfm (Qsw) 7,333 7,300 7,340 7,324 
At Standard Conditions, dscfm (Qs) 6,044 6,115 6, 161 6,107 
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Al I ia nce 
Localion Po1btcbOd1ic / C•inn Sa"'miU • G"iH, Ml 

Soon:c Boiler No. l 

Proj«t No. AST•?Ol.....0207 

10 

II 
12 

Date: 01/1612' 

Duct Orimcatioa: Vatteal 
DIKI Design: Circular 

Distllnttfrom Far Wall 10 Ouuidt or Po11: l -' 00 ln 

.,. 
., ' 

Ntpplir Lactb. __ ,_SO __ • 
Dtpth of Dua: 29 50 in 

Cro.u Sttriona.l Aru of Du<"t: __ ,_7_S _n' 
No. of Te11 Ports : 2 

Db tana: A: IS O ft 
Distantt A Duct Olamdcn: 6 I (must be ? 0.5) 

OiJllntt B: 14 0 

Db1anc.c B Duce 0iamtkn: S 7 {11'11.UI be?: l ) 

M iNfflllm NumbuofTn,trK Points: 20 

Actual NwnbtrofTn,tnt Points: 20 
Num~r of Rtadi"1t,1 per Point: __ 1 __ 

Mu.su~r (Initial and Date):~ 
Rn.r,, .. u (lnilial and Date): ~ 

CIRCULAR DUCT 

LOCATION or TRAV£RS£ POINTS 

N"fftb~ oftrt1un~poi.lft1 °" •fi11mdt!r 

67 

lS0 
75.0 

93.3 

Cron Sc:cllOf\lJ Arca 

• • 
• 
• 
• 

" 1'6 
l96 
10 , 

8H 
9S 6 

32 

10 S 
19' 
ll l 
67 7 

306 
g9s 

968 

SlaCl<l)qgnm 
A• 150 
B • l-'ft 

Dcplb of Duct • 29 3 II\ 

•••• • • • ••• 

• 
• 
• 
• 
• 

36ofl28 

• ~Numb«lafof 
R4Ktanguief' Sta,cfq Of' Oucu 

2" or2$ • PO"'W 

20 

,,_,,_,.of,.,,.,""'""" 
0...-~lll<---. ____ , 

10 

l6 
8l 
1'6 
2l 6 
JH 
651 

11 ' 
gs, 
918 
97' 

A 

II 

B 

II 12 
ll 
67 
II g 
17 7 
2S0 
356 
6U 
7S0 
82 J 
Ul 
933 
97 9 

Downstream 
Disturbance 

Upstream 
Ol$1Urbance 

Method 1 Data 

20 

9.a.~•0 ,0DOe1 ... ,12 2• _.. 

-'-- -'-

• 

DistMCt 
Tra,uw % of fro,. buidc 

Poinl Diameter 
" 'all 

I l6 I 00 

2 12 lU 

3 1'6 '31 

' 22 6 6 67 

5 3> l 1009 

' 6SI 19-U 
7 77 ' 22 IJ 

8 8H 23 19 

• 91 8 2708 
10 97' 23.50 
II - -
12 - -

Di,tan(:C ..... 
o,uuidtor 

non 
s in 
6 U/ 16 
8 13/ 16 
II J/16 

" 9/16 
lJ lS/16 
27 5/16 
29 11 /16 
31 9/16 
33 

-
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f :' 

Alliance 
T ,R 

Sample Point 

I 
2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 
19 

20 

Average 

Cyclonic Flow Check 

Location PotlatchDeltic / Gwinn Sawmill - Gwinn, MI 

Source Boiler No. 2 
Project o. AST-2024-0207 

Date 01/16/24 

Angle (AP=O) 

5 

0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 
0 

0 
0 
0 

0 

0 
0 

37of l28 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 
Alliance 
T E. l I , A 1 

Loca tion PotlatchDeltic / Gwinn Sawmill - Gwinn, MI 

Source Boiler 'o. 2 

Project No. AST-2024-0207 

Parameter PM 

Method 4 Data 

--------------------------
An a I y sis Gravimetric 

Run I Date: 1/16/24 

lmpinger No. I 2 3 4 Total 

Contents H2O H2O Empty Silica --
Initial Mass, g 488.7 45 1.1 410.0 1621.0 2970.8 

Final Mass, g 638. 1 45 1.1 410.0 1632.6 313 1.8 

Gain 149.4 0.0 0.0 11 .6 161.0 

Run 2 Date: 1/16/24 

lmpinger o. I 2 3 4 Total 

Contents H20 H2O Empty Silica -
Initial Mass, g 485.0 45 1.1 410.0 1632.6 2978.7 

Final Mass, g 622.6 45 1.1 410.0 1646.6 3 130.3 

Gain 137.6 0.0 0.0 14.0 151 .6 

Run 3 Date: 1/17/24 

lmpinger No. I 2 3 4 Total 

Contents H2O H2O Empty Silica -
Initial Mass, g 526.3 45 1.1 4 10.0 1646.6 3034.0 

Final Mass, g 662.5 451.1 410.0 1659.6 3183.2 

Gain 136.2 0.0 0.0 13.0 149.2 
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Isokinetic Field Data 

I 
Loution: Pot:latthDtltic / Gwinn Sawmill - Gwinn, Ml Start Time: 13:25 Sourtt: Boil r:,- No. 2 

Date: 1116124 I Run I lvALro End Timt: 14:28 Proj«1 No.: AST-2024-0207 I Paramcttr: PM 

STACK DATA (EST) £QUIPM£i'ff STACK DATA (£ST) FILTER NO. ST ACK DA TA (fL'1AL) MOIST. DATA 

Moisrure:: 21.0 ' '•est. Mtltr Bos: 10 : 17 Esr.Tm: 65 ·r 2361 Pb: 28.55 ,n Hg Vlr (ml) ---

I 
Buomt:1ric: 28.55 m Hg \': 0.995 Est. Ts: 369 •f P&: --0.44 m WC 161.0 

,rn @(in.WC): 1.764 O, : ---- K-FACTOR S1:atic Prus: --0.44 1n, WC Est.AP: 0J3 in WC 7J5 % 

Stack Pr~s: 28.52 tr Hg Probe ID: 05--04-C 1 Est On: 0.278 ,n CO,: 13.92 % 3.618 

C01: 13.0 ~. Llnrr Mattrial: t lHs Tarnt Ratt: 0.53 scfm Check P1. initial Final Corr. 

o,: 6.0 % Pitot 1D: 0S-04--GI LEAK CHECK! Pn- Mid 1 Mid 1 Midl Post Mid I (<I) -
,/CO: 81.0 % Pitol Cp(fype: 0.840 I S-tv•• Luk Rate (tfm): 0.000 - - - 0.000 Mid 2(<1) .. 

I Md: 30J2 lb/lb-mole Noult 10: ss I ss Vacuum (i11 U,>: 14 - - - 14 Mid 3 (cl) -
Ms: 27.73 lb/lb-mole Noult Do (in.): 0.299 PilCH T11bc:: Pau - - - PISS .'lid-Poi•I Leak Clt«k V•I (tf): -

I 
Pitot Gas Ttmoeraturu 1°Fl Orifice Press. Gas Temneraturts l°F) .. Sample Tinll! Dry Cai Meter 
Tube DCM Avera2t Stack AH Pump ProM: Filler l_mn[x.il NA Vs 

Q. (minutes) Rudin& Vac % ISO 
E (ft') 

AP A■b. Amb. (in.WC) 
(in. H1J 

... .. Aaob AMb. Am._ (fps) .. .; 
Bnin [nd (ia WC) 6l -6 Ide.al Actual -6 -6 -6 "' ... 

I 000 ) 00 913 S20 0 2S 64 3SO 0 93 09) ) 24S 241 38 102 J 36 33 

2 3 00 6.00 91S 190 0 27 66 369 0 98 098 ) 24S 241 38 1016 38 20 

) 600 900 916 900 0 29 66 370 I OS 110 3 246 240 40 98 7 39 61 

I 4 900 12 00 918 620 0 34 67 372 I 23 I 20 4 246 239 40 970 42 94 

5 12 00 15 00 920 450 0 35 68 374 I 27 I JO 4 244 239 41 98 7 4362 

6 15 00 18 00 922.340 0 45 68 37S I 63 160 5 244 242 41 9S 4 49 49 

7 18 00 21 00 924 410 0 S2 68 375 I 88 190 6 243 242 4 1 98 J SJ 20 

8 21 00 24 00 926 700 0 48 69 374 I 74 I 70 6 243 244 41 1002 51 08 

I 9 24 00 27 00 928 950 0 4) 69 370 I 57 I 60 6 24S 244 41 98 I 48 23 

10 27 00 3000 93 I 040 0.38 69 371 1.38 I 20 5 245 244 41 978 45.37 

I 30 00 33 00 933 000 0 22 70 372 0 80 0 80 4 24S 244 41 102 I 34 54 

2 3300 3600 934 S60 0 25 70 371 091 0 91 5 245 242 41 9S I 36 80 

I 
3 36 00 3900 936110 0 29 70 371 I 06 110 6 245 242 41 96 3 39 63 

4 39 00 42 00 937 800 0 30 70 373 I 09 I 10 7 24S 242 41 98 8 40 36 

5 42 00 45 00 939 560 0 36 70 378 I 30 I JO 8 246 242 4 1 98 2 44 )4 

6 45 00 48 00 941 470 0 37 70 377 I 34 I JO 8 246 242 41 978 44 93 

7 48 00 51 00 94) 400 0 40 70 376 I 4S I 50 10 243 242 41 98 0 4669 

I 
8 51 00 S4 00 945 410 0 35 70 375 I 27 I JO 10 243 242 41 99 4 43 64 

9 S4 00 57.00 947,320 0 JI 70 368 I 14 I 10 10 241 24) 41 101 l 40 90 

10 57 00 6000 949.160 0 JO 70 366 I 10 I 10 10 241 243 41 99 S 40 19 

final DCM: 9S0 940 

I 
"' Max ... Run Time Vm AP Tm Ts AH •1.1so BWS "·· ...l Var 
::, 

I "' r,' "' 60.0 min ) 7.420 0.35 in.WC 68.7 •r 371.4 •r 10 1.251 in.WC 95.5 0.176 --0.9 
::: 

I 
I 
I 
I 
I 
I 
I 
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Alliance 
r. A Isokinetic Field Data 

I 
Localion: PotlatchDeltic / Gwinn Sawmill - Gwinn, MI StartTinw: 15:45 Source: Boiler No. l 

Dito: 1/16/24 I Run l jVALID EndTimt: 16:48 Projecl No.: AST-2024---0107 I Parameter: PM 

STACK DATA (EST) EQUIPMENT STACK DATA (EST) FILTER NO. STAC K DATA (f lNAL) MOIST. DATA 

Moisture: 18.0 ¾est Meter Box ID: 17 Es1. Tm: 69 ' F 2362 Pb: 28.55 in Hg Vlc(ml) 

Barometric: 28.55 in. Hg Y: 0.99S Est. Ts: 371 ' F Ps: --0.44 ----1n WC 1S1.6 

I 
AH ~ (in.Wq: 1.764 o,: K-FACTOR Sratic Prtss: --0.44 an.WC Est. AP: 0.35 m we 7.62 .. 

Stack Press: 28.S2 1n. Hg Prob, ID: 05-04-G I Est. Dn: 0.271 ,n CO,: 13.24 ,~ 3.86 

co,: 13.0 % Liner Material: tlass Tar-2.elRate: 0.5J scfm Ch«k Pt. Initial Final Corr. 

o,: 6.0 --- •• Pi tot ID: OS-.O.a.-G 1 LEAK CHECIC Pr• ~t;d I Mid 2 Mid3 Post Mid l (<f) -
N,/CO : 81.0 % Pitot C p/Typ,: 0.840 I s-fy- Luk Rate (dm): 0.000 - - - 0.000 Mid2(<f) -

I 
I 

Md: 30.32 lb/lb-mole Non.If-ID: H I ss V1c:uum (in Hl): IS .. - .. 14 Mid3 (cf) ----
Ms: 28.10 lb/lb-mole Nonie Dn (in.): 0.299 Pi101 Tub~: Pass .. - - Pass Mjd-Polat Leak Check Vol (d): -

Dry Gas Mtln Pitot Gas Ttmperaturu t0 f ) Orifice Press. Gas Te.motraturtsl°F'\ .. Sample Time 
Tut,, DCM Avtrae.t Siad: AH 

Pump Probt filter lmnbic NA Vs 
C. (minules) Reading. 

(in. WC) 
VIC % ISO 

E (ft' ) 
AP .... """· (in. He) 

A•._ Amb, ..... ,.. .. (fps) .. .; 
Bti,in End (i■ WC) lde:al Actu:1.I V, .. - - - - - -

I 000 3 00 958 700 0 23 70 378 0.89 0 89 2 240 241 40 102 2 Jl 21 

2 3 00 600 960340 0 26 71 )74 I 01 I 00 2 240 241 41 1016 37 35 

J 6 00 900 962 080 0 28 71 374 I 08 110 2 246 244 42 996 38 76 

I 4 900 12 00 963 850 032 72 378 I 24 120 3 246 244 42 98 l 41 53 

l 12 00 15 00 965.720 0 34 72 375 132 I 30 4 248 244 42 96 9 42 73 

6 ll 00 1800 967 620 047 72 375 I 82 I 80 6 248 244 42 97 8 50 24 

7 18 00 21 00 969 870 0 53 72 374 2.0l 2.10 7 247 244 42 98 6 53 32 

I 
8 21 00 24 00 972 280 0.50 72 372 1.94 200 7 247 244 42 997 ll 73 

9 24 00 2700 974 650 0 38 72 371 1.48 I 50 6 245 244 42 102 I 45 07 

10 2700 30 00 976770 0 35 72 370 I 36 140 6 245 245 42 1023 4323 

I 3000 33 00 978810 022 72 371 0 86 0 86 4 245 245 42 IOI 7 34 29 

2 33 00 36 00 980 420 0.24 72 374 0.93 093 l 245 244 42 99 4 3588 

I 
3 36 00 39 00 982 060 0 28 72 374 I 09 1 10 6 244 244 42 98 3 )8 76 

4 )9 00 42 00 983 810 032 72 374 I 24 I 20 6 244 244 42 100 4 414) 

l 42 00 45 00 985 720 0 34 72 373 I )2 I 30 7 244 244 42 96) 42 68 

6 45 00 48 00 987 610 0 39 72 376 Ill I lO 8 244 244 42 9'I 7 45 79 

7 48 00 ll 00 989 700 040 72 373 155 160 9 244 244 42 997 46 29 

I 
8 ll 00 54 00 991 820 0.16 73 374 I 40 I 40 9 245 244 42 97 l 43 95 

9 54 00 57 00 993 790 0.34 73 375 I 32 1.30 9 245 244 42 98 3 42 7) 

10 57 00 6000 995720 0.Jl 7J 373 I 36 140 10 245 244 42 99 3 43 30 

Final DGM: 997 700 

I 
~ Run Time Vm AP Tm Ts 

Max 
AH o/.tSO BWS v,. 

..J V IC 
::, I 72.0 
V, 

rt' "' 60.0 min 39.000 0.JS in. WC •r 373.9 •r 10 1.344 in.WC 97.& 0.162 --0.6 
a: 

I 
I 
I 
I 
I 
I 
I 
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n Isokinetic Field Data 

I 
Location: PodatchOehic / Gwinn Sulfmill • C"'·inn. MI Start Time: 11 :10 Source: Boiler No. l 

D11e: 1/17124 I Run J !VALID End Time: 12:13 Project No.: AST-2024-0207 I Parameter: PM 

STACK DATA (EST) EQUIPMENT STACK DATA IESTI FILTER NO. STACK DATA( FINALI MOIST. DATA 

Moi.sturt: 18.0 •.est Meter 801 ID: 17 Est. Tm: 72 "f 2J6J Pb: 28.40 1n Hg Vic (ml) 

I 
Barometric: 28.55 tn Hg Y: 0.995 Est. Ts: 374 'F Pa:~ '"we 149.2 

Static Press: -0-44 in we 6 H @ (in.WC): 1.764 ut. M : 0.35 1n we 0 1: 7.98 ' • K-FACTOR 

Stack Pttss: 28.5! 1n Hg Prob, ID: 0~-GI Est. On: 0.270 ,o C0 1: IJ.64 '• J.875 

co,: ~ ¾ Liner Mucrial: itass Tan>tt Rate: 0.5J scfm Chttk Pt. Initial Final Corr. 

0 :: 6.0 '• Pitot ID: OS-04-GI LEAK CHECK! p,. Mid l Midl M id J Post Mid l (cf) -
N,ICO: 81.0 "• Pitot Cp{Typ,: 0.840 I S.1yp• Lt:ak R•c(rilll): 0.000 - - - 0.000 Mid l (<f) -

I 
I 

Md: JO.J? IMb•molc Noz:t.~ ID: ss I S5 Vacuum fui 11&): 15 - - - 15 Mid3 (cf) -
l\h: 28. 10 lb/lb-mole Nozzle On (in.): 0.199 Pit.>t Tubt: Pass - - .. Pa.ss .'ltd-Poitu Luk Cbttk Vot (cf): -

Pitot Gu Temo~aturt.s (0 f ) Orifice Prus. Gas Tt mc tnlurt:s 1°f 

~ 
Sample Timt Ory Gas Mtttr 

Tubt OGM Avtraet Stack 6H 
Pump Probt Filttr Imo Exit NA Vs 

=- (minutts) Rtadinc Vac -;. ISO 
E (ft') 

6P ...... Aab. (in. WC) 
(in. Ha) 

AMb. ..... A•b. AMb. (fptl 
: .: 

Buin End (1• W C) ldtal Actual VJ ... .. - - - - -
013 I 0.00 3.00 2 250 0.25 69 359 0 98 0 98 2 246 239 42 103 6 36 29 

0 26 2 3.00 6 00 4 000 027 71 356 I 07 I 10 2 246 239 42 102 0 37 64 

I 
0 28 3 6.00 900 5800 0 29 72 357 I 15 I 20 J 2-14 238 41 98 3 3904 

0 32 4 9,00 12.00 7600 0 32 72 356 I 27 I 30 J 244 238 41 98 8 -10 98 

0 34 5 12.00 15 00 9 500 035 72 357 I 39 140 4 245 240 -II 100 5 4289 

0 47 6 15 00 18.00 11 520 0 50 72 360 197 2 00 6 245 240 -I I 961 51 ll 

0ll 7 18 00 21.00 13 820 0 52 72 361 2 05 2 10 7 245 242 41 97 6 52 40 

I 
05 8 21.00 24.00 16 200 0.49 72 360 193 190 7 245 242 41 96 6 50 84 

0 3& 9 24.00 27 00 11490 0 3& 72 360 I 50 I 50 6 24-1 2-12 -II 97 I -14 77 

0 35 10 27.00 30,00 20 520 032 72 355 I 27 I JO 6 2-lt 242 41 IOI J 40 96 

0 22 I 30.00 3300 22 470 0 21 72 359 0 83 0 83 5 244 243 41 10 1 5 33 26 

0 2-1 2 33 00 36 00 24 050 014 72 362 095 0 95 5 2-1-1 243 -II 99 J 35 62 

0 28 J 3600 3900 25 700 0 29 72 360 I 14 I 20 6 246 245 -I I 98 5 39 11 

0 32 4 39.00 4200 27 500 0 32 72 360 I 26 I 30 7 246 245 41 100 I 41 08 

I 0 34 5 42.00 -15 00 29420 0.34 72 364 I 34 I 30 7 247 2-14 41 98 3 4245 

0 39 6 -15 00 48 00 JI 360 0 JS 72 364 1-'9 I 50 g 247 2-14 -I I 974 -1418 

04 7 48 00 51.00 JJ 390 0 40 72 36) I 57 I 60 9 245 242 -II 949 46 02 

0 36 8 51 00 54 00 JS 420 0 35 72 362 I 38 140 9 245 242 41 978 43 02 

034 9 5t_OO 57.00 37 380 035 72 359 I 38 1-'0 10 245 243 -II 991 429t 

I 0 35 10 57.00 60,00 39 370 0 34 72 351 I 34 I 40 II 245 2-13 -II 990 42 JO 

fin1I DGM: 41 330 

VJ 

::i Run Time- Vm 6 P Tm Tt 
Mu 

6 fl ¾ ISO ews v,, 
Vac 

I 
;;, 

I VJ r,' "' 60.0 min 39.080 0.35 in. WC 71.8 •r 359.6 •r II 1.383 in. WC 96.8 0.161 -2. 1 

= 

I 
I 
I 
I 
I 
I 
I 
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Alliance 
A 

Lou tion Poll■tchOcltic / C,i;inn S:inrmill • C"·inn, Ml 

Souru Boller No. l 

Proj«t No. AST-201'-0207 

Da te: 01/1'/U 

Method 1 Data 

Stack Parameters 

Duct Orit"ntado•: ~ 

Dutt Design: ~ 
Distan« rrom Far Wa ll to Ou11idc or Po rt: ~ In 

0...Ct 0.-t+f'• .... l .... ,.,.,..,-_ S- • UIK•• - fi- P'-

10 

II 
12 

0 ' 

1"6 

IH 

Nipple Lrn1th: 450 i■ 

Depth of Duel: 29 SO I■ 

Cnu, S«lioulAna or Duel : 4.75 (11 

No. or Ta i Pon,: 2 

Numbu or Rc,ulins, IM' Poin1: I 
Distantt A: 109 ft 

Oisuncc A Duel Diam~cn: __ ,_, _ _ C• uJt bc~0.5) 

Dittancc 8 : __ 1_9._I _h 

Oitlancc B Duct Diam~crs: __ 1_a __ (111u11 be ;?: l ) 

A~u■.1 Nu■Kr of Tn,crx Poinu : J 

Mu surr.r (lnllial and Datt'): COG l /16 

Rc,~·u (lnillal and Due): ~ 

CI RCULAR DUCT 

LOCATION OF TRAVE RSE PO INTS 

N i,u nbe.r oftr 11v1tne points 011 11 di11md~, 

J • 
16 7 67 u J 2 

!00 ?SO 1"6 10 5 

I)) HO 296 19" 

93 l 70.4 J2) 

85' 677 
956 806 

89 5 

96 8 

•P,rc:rnt of stack dlamttrr from lrtsldt wall to trcn·tru poinl 

Cross Sc:cuonal Arca 

• 

• 

• 

Stack Di.agram 

A • 109ft 

8 • 19 I ft. 
Dcplh of Duct • 29 5 Ill 

42 of l28 

•H19~Nl,lff:l_... fol' 
R -ctanoiaar M • ~ or DYetlf 

10 

26 
82 

IH 
22 6 
3" 2 
6H 
77' 

IH 
91 g 

97 J 

A 

B 

11 12 

2 I 

67 
11.8 
17.7 

?SO 

JH 
6" J 

75.0 

82 J 
18-2 

93 l 

97.9 

Down stream 
Di.shubance 

Upstr eam 
Dist u rbance 

Tnt,rnc 
Point 

10 

II 

12 

.• 

•;. or 
Dlamtttr 

161 

500 
81 J 

.. 

Distan.u 
Distant t 

fro m inJ ldt 
fn>m 

wall 
outtidt or 

oon 
HJ HJ 

UH 19 25 

H57 2907 
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Alliance 
Run 1 - RM Data 

I ~CC~• n ) r 

Loca1ion: Polla1ch0el11c / GwtM Sawmill - Gwum. Ml 

I 
Sourco: Boiler No 2 

Project No.: AST-2024-0207 
Date: 1/16/24 

lin,e 0 , • Ou1let CO.· Oullet CO · Outlet 

I 
Unit % dry ¾ dry ppmvd 

Stal US Vahd Vahd Vahd 
Uncorrected Run Average (Cot1,_.) 7 34 13 58 278 73 

Cal Ga.s Concentration (C~u) 1095 8 41 257 00 
Pretest System Zero Response -0 15 001 -015 

I 
Posttest System Zero Response 0 28 0 21 090 
Average Zero Response (Co) 007 0 II 038 
Pretest System Cal Response 10 98 8 32 255 14 
Posttest System Cal Response 10 81 818 254 53 
Average Cal Respon,e (C.,) 1090 825 254 84 

I 
CorrectW Run Avera e Corr 7 35 13 92 281 13 

13 25 7 56 13 49 236 24 
13 26 7 18 13 90 394 4 
13 27 646 14 59 567 84 

I 
13 28 645 14 56 439 23 
13 29 6 48 14 48 283 38 
13 30 7 50 13 47 206 85 
13 31 7 44 13 60 333 15 
13 32 699 14 02 453 14 

I 
13 33 6 73 14 JI 543 96 
13 34 6 35 14 62 35964 
13 35 7 06 1391 264 75 
13 36 7 27 13 71 231 JI 
13 37 7 51 13 54 193 05 

I 
13 38 8 40 1254 155 JI 
13 39 8 92 12 24 178 11 
13 40 7 91 13 19 292 JI 
1341 7 60 13 47 177 84 
13 42 689 14 24 34897 

I 
13 43 702 13 95 185 21 
13 44 8 17 12 88 20693 
13 45 7 53 13 52 186 11 
13 46 8 36 12 62 161.94 
13 47 8 12 13 OJ 224 48 

I 
13 48 7 67 13 33 21605 
13 49 7 98 13 04 19240 
13 50 8 11 12 90 180 58 
13 51 8 16 12 87 193 59 
13 52 7 27 13 82 22205 

I 
13 53 7 01 14 07 253 03 
13 54 7 02 13 98 20646 
13 55 7 58 13 42 18060 
13 56 7 44 13 63 229 17 
13 57 7 32 1361 165 82 
13 58 8 36 12 58 155 54 

I 13 59 8 48 12 55 277 31 
1400 7 26 13 80 501 60 
14 01 7 31 13 60 255 57 
14 02 7 06 1401 298 18 
14 OJ 6 89 13 97 218 28 

I 14.04 7 27 13 54 271 64 
14 05 7 59 13 32 179 57 
14 06 7 JI 13 42 35847 
14 07 6 51 14 25 733 28 
14 08 605 14 62 293 20 

I 1409 719 13 48 221 74 
14 10 7 64 13 12 224 08 
14 11 8 02 12 71 15840 
14 12 7 20 13 71 49716 
14 13 620 14 50 34646 

I 14.14 7 00 13 67 20910 
14 15 7 56 13 06 18660 
14 16 7 50 13 16 223 37 
14 17 7 10 13 59 30844 
14 18 668 14 06 44668 

I 14 19 7 12 13 46 203.22 
14 20 7 65 13 16 238 31 
14 21 7 02 13 80 368 50 
14 22 6 70 1409 416 17 
14 23 696 13 70 276 65 

I 
14·24 7 27 13 23 192 11 
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Alliance 
Location: Potla1chDeluc / Gw1M Sawrmll - Gwmn. Ml 

Source: Boiler No 2 

Project No.: AST-2024-0207 
Date: 1/ 16/24 

Time 
Unit 

Status 
Uncorrect·ed Run Average (C-J 

Cal Gas Concenlration (C~W 
Pretest System Zero Response 
Posltest System Zero Response 
A verage Zero Response (Co) 

Pretest Syslem Cal Response 
Posttest System Cal Response 
A verage Cal Response (C.,) 

Corrected Run Avera e Corr 

1545 

15.46 
15 47 
15 48 
15·49 

15.50 
15 51 
15 52 
15 53 
15 54 
15 55 
15 56 
15 57 
15 58 
15 59 
1600 
16·01 
1602 
1603 
16.04 
16 05 
1606 
1607 
16·08 

1609 
1610 
16:11 
16·12 

1613 
16 14 

16:15 
1616 
1617 
16.18 

1619 
1620 
16 21 
1622 
16-23 
16 24 
16:25 

1626 
16 27 
16 28 
16 29 
16 30 
16·3I 
16 32 
16:33 
16:34 
16·35 
16:36 

16.37 
16 38 
16 39 
1640 
1641 
1642 
1643 
1644 
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Run 2 - RM Data 

O, - Outlet CO, - Outlet CO - Outlet 
•A, dry % dry ppmvd 

Vahd Vahd Valid 

7 59 12 73 18677 

10.95 8 41 257 00 

0 28 0 21 090 

026 022 091 

027 022 0.91 

10.81 8 18 254 53 

10 75 815 249 50 

10 78 817 252 02 

7.62 13 24 19022 

610 14 24 31928 

720 13 09 13384 

7 97 12 34 124 98 

816 12 22 133 35 

818 12 19 172 28 

842 1196 223 65 

7 19 13 32 544 50 

566 14 78 64059 

6.44 13 89 267 86 

7.27 13 02 21 8 44 

7 76 12 61 191 45 

699 13 39 167 12 

691 13 47 149.09 

7 60 12 73 136 17 

7 35 12 98 127 55 
808 12 23 118 62 

8 60 11 81 116.92 

7 59 12 84 133.20 

7 61 12 70 197 14 

7 JO 13 15 230.36 

696 13 45 228 35 

7 13 13 18 171 43 

8 25 12 10 137 80 

8 47 11 97 164 47 

7 20 13 23 270.62 

720 13 12 129 38 

7 95 12 38 116.92 

7 68 12 76 131 44 

709 13 27 105 88 

7 55 12 68 111 36 

8 03 12 23 115.47 

8 51 11 78 12466 
8 86 11 45 18668 
895 11 35 27682 

8 94 11 33 15000 

8 30 1199 12945 

743 12 76 128 82 
7 72 12 49 126 19 

866 1166 20604 

8 28 12 04 314 89 

7 28 1290 199.43 

7 22 12 98 129 53 

7 44 12 77 135 18 

7 54 1268 129 75 
7 92 12 34 127 84 
7 78 12 56 249 82 

7 07 13 24 151 32 
7 72 12 57 125 52 

846 11 91 122 41 

7 94 12 39 124 37 
7 79 1246 122 80 
7 97 12 29 128 90 

7 59 12 70 181 56 

6 76 13 60 35048 

6.56 13 70 232 95 

7 45 12 75 158 70 

6 75 13 64 370 55 
648 13 75 197 29 

6 92 13 32 16 1 92 

7 12 13 06 132 66 
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Alliance 
Tf"CHN A 

Location: PotlatchDelt,c / GwlM Sawmill - GwLnn, M l 

Source: Boiler No 2 
Project No.: AST-2024-0207 

Date: 1/17/24 

Time 
Unit 

Status 

Uncorrected Run A Yerage (C..,) 

Cal Gas Concent ration (C,u) 

Pretest System Zero Response 
Postttst System Zero Response 
A veraee uro Response (Co) 
Pretest System Cal Rtspon.se 
Posltest System Cal Response 
Average Cal Response (C.,) 
Corrected Run Aver a e Corr 

II 10 
11.11 
11.12 
II 13 
II 14 

11 15 
1116 
11 17 
11 18 
11.19 
11 20 

11 21 
11 22 
11.23 

11 24 
11 :25 
11 ·26 

11 27 
11 28 

11 29 
11:30 
11 ·31 
11.32 
11:33 
11:34 
11 35 
11 36 
11 37 
11 38 

11.39 
11 40 
II 41 
II 42 

11:43 
1144 
11 45 
11.46 
11 47 
11 48 
11 49 
11:50 
11 51 
11 52 
11 ·53 

11 54 
11 55 
11 56 
11 57 

11 58 
1159 

12 00 
1201 
1202 
12·03 

1204 
12 05 
1206 
12:07 
12·08 

1209 
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0 1-0u1let 
•/4 dry 
Vahd 

7 89 

1095 

-0 II 
030 
010 
10 87 
10 70 

1079 
7 98 

8 59 

710 
699 
8.07 
7 87 
7.44 

8 00 
849 
984 
9 34 

817 
7 20 
707 
702 
7.25 
7 43 

8.21 
808 
792 

7.75 

770 
704 
7 61 
8 45 

7 34 
7 38 
7.80 
7 88 
803 
7.08 

647 

672 
8.02 
7.27 

7 68 
7.84 
8.41 
7 83 
640 
7 53 
7 62 
7 23 
8 43 
8.36 
7.97 
8 41 
8 71 
6 79 
7 24 

7 71 
7 58 
8 92 
943 
8 64 
8 43 
901 
8 70 

7.99 
919 
8 77 

Run 3 - RM Data 

CO, - Outlet CO - O utlet 
•;. dry ppmvd 
Vahd Vahd 

1305 389 22 

841 25700 

-0 03 091 

017 089 

007 090 

8 14 252 00 
8 01 255 57 

8 08 253 79 

13 64 394 64 

12 55 250 14 

14 25 443 71 

14 21 562 01 
13 07 362 35 

13 29 404 26 
13 78 457 07 

13 09 388 98 

12 60 300 77 

11 08 24096 
11 72 237 68 

12 99 242 03 

1400 401 22 

14 16 337 40 
14 19 30064 

13 96 472 93 

13 73 374 15 

12 92 323 98 

13 10 34963 
13 24 347 45 
13 40 396 32 

13 48 307 94 

14 16 544 06 
13 54 407 28 
1261 322 97 

13 88 679 27 
13 70 420 52 

13 26 34005 
13 17 35081 
12 98 348 72 
13 96 53699 

14 56 757 26 

14 20 590 53 

1286 373 84 

13 62 486 28 

13 19 382 74 

13 00 370 33 
12 41 317 32 
13 06 48635 
14 52 86866 
13 28 42953 
13 24 401 9 1 

13 56 40466 
12 37 265 85 
12 43 219.59 

12 85 265 32 
12 31 235 20 

1208 288 88 
13 99 680 12 
13 49 540 75 

13 03 385 20 
13 09 481 55 
1166 293 98 
11 II 218 22 
12 01 324 54 
12 15 277 01 
11 53 244 48 

11 86 26700 
1261 356 55 
11 23 294 70 

11 82 392 61 


