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Cerujka11on Swtemcm 

Alliance Technical Group. LLC (Alliance) has completed the source testing as described in this report. Results 
apply onl) 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 abilities. 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 \ersion is considered draft. This document \\aS prepared in portable document format (.pdf) and 
contains pages as identified in the bottom footer of this document. 

12/19/2023 

Date 
Alliance Technical Group, LLC 
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1.0 Introduction 

Source Test Report 

Introduction 

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

compliance testing at the Gwinn Sawmill in Gwinn, Michigan. Portions of the facility are subject to provisions of 

the Michigan EGLE Permit No. MI-ROP-N5940-2019A. Testing was conducted to determine the emission rates of 

particulate matter (PM), carbon monoxide (CO) and benzo (a) pyrene from the exhaust of Wood Waste Boiler No. I. 

I.I Facility Description 

The PotlatchDeltic Corporation owns and operates the Wood Waste Boiler No. 1 at the Gwinn Sawmill. The Wood 

Waste Boiler I is a Hurst and Welding Co. Inc. Model No. HYB-4000-150-WF (SN. No. HYB3948-300-2). 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 on November I, 

2023. 

1.4 Test Program Notes 

Testing was originally planned to have both Boiler I and Boiler 2 be tested, however due to mechanical issues, only 

Boiler I was tested. Testing for Boiler 2 has been postponed to a futu re date. 

AST-2023-3744 PotlatchDeltic - Gwinn, MI 
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2.0 Summary of Results 

. ource Test /?epon 

Summary of /?e.rnfts 

Alliance conducted compliance testing at the PotlatchDeltic facility in Gwinn. Ml on November 7. 2023. Testing 

consisted of determining the emission rates of PM, CO, and benzo (a) pyrene at the ex.haust of Wood Waste Boiler 

No. I. 

Tab le 2-1 provides a summary of the emission testing results with comparisons to the applicable EDLE permit 

limits. Any difference between the summary results listed in the following tab le and the detai led resu lts contained in 

appendices is due to rounding for presentation. 

Table 2-1: Sum mary of Results - PM and Gases 

Run Number Run I Run 2 Run 3 Average 

Date 11/7/23 11 /7/23 11 /7/23 -
Filterable Particulate Matter Data 

Concentration. grain/dscf 0.085 0.079 0.078 0.081 

Emission Rate. lb/hr 4.2 4.0 3.8 4.0 

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

Percent of Limit, % -- -- -- 70 

Emission Rate, ton/yr 18.3 17.4 16.5 17.4 

Permit Limit. ton/yr -- -- -- 25. 1 

Percent of Limit,% -- -- -- 69 

Emission Factor. lb/MMBtu 0. 14 0. 16 0. 14 0. 15 

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

Percent of Limit, % -- -- -- 74 

Carbon Monoxide Data 

Emission Rate. lb/hr 2.9 3.0 2.9 2.9 

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

Percent of Limit,% -- -- -- 20 

Emission Rate. ton/yr 12.6 13.3 12.5 12.8 

Permit Limit. ton/yr -- -- -- 62.85 

Percent of Limit,% -- -- -- 20 

Emission Factor. lb/MMBtu 0.099 0. 122 0. 107 0. 109 

Permit Limit, lb/MMBtu -- -- -- 0.50 

Percent of Limit,% -- -- -- 22 

AST-2023-3744 PotlatchDeltic - Gwinn, Ml Page 2-1 
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Table 2-2: Summary of Results - Benzolalpyrene 

Run Number Run I Run2 

Date 11/7/23 11/7/23 

Benzola lpyrene Data 

Concentration. ug/dscm .LI .L§_ 

Permit Limit, ug/dscm -- --
Percent of Limit,% -- --
Emission Rate. lb/hr 3.8E-05 3.9E-05 

Permit Limit. lb/hr -- --
Percent of Lim it,% -- --
Emission Rate. ton/yr I. 7E-04 I .7E-04 

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

Run 3 

11 /7/23 

.L§_ 

--

--
3.9E-05 

--
--

I .7E-04 

--

--

Source Test Report 
Summary of Resuhs 

Average 

-

.LI 

9.7 

17 

3.8E-05 

0.0006 

6 

I .7E-04 

0.0027 

6 

ote: Underlined results indicate the laboratory results were below the minimum detection limit (MDL). The MDL 
was reported and used in subsequent calculations. 
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3.0 Testing Methodology 

Source Test Report 

Tes11ng 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- l : Source Testing Methodology 

Parameter 
U.S. EPA Reference 

Notes/Remarks 
Test Methods 

Volumetric Flow Rate 1 &2 Full Velocity Traverses 

Oxygen/Carbon Dioxide 3/3A Integrated Bag / Instrumental Analysis 

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) Pyrenc SW 846-00 10 lsokinetic Sampling 

3.1 U.S. EPA Reference Test Methods I 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 (for isokinetic sampling) and/or Figure 

1-2 (measuring velocity alone) 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 

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

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

The oxygen (02) and carbon dioxide (CO2) testing was conducted in accordance with U.S. EPA Reference Test 

Method 3/3A. One ( I) integrated Tedlar bag sample was collected during each test run. The bag samples were 

analyzed on site with a gas analyzer. The remaining stack gas constituent was assumed to be nitrogen for the stack 

gas molecular weight determination. The quality control measures are described in Section 3.9. 

AST-2023-3744 PotlatchDeltic - Gwmn. Ml Page 3-1 
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3.3 U.S. EPA Reference Test Method 3A - Oxygen/Carbon Dioxide 

Source Tw Repon 
Twing Methodology 

The oxygen (02) 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 

sta inless-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 quality control measures are described in Section 

3.10. 

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

The stack gas moisture content 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 filled with a known 

quantity of water or silica gel. Each impinger was anal)zed gravimetrically before and after each test run on the 

same balance to determine the amount of moisture condensed. 

3.5 U.S. EPA Reference Test Method 5 - Particulate Matter 

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 

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

chilled impingers - the fi rst and second containing I 00 mL of l-12O. 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 ± l4°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 and nozzle were 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. A ll containers were sealed. labeled and liquid levels marked for transport to the identified laboratory. 

3.6 U.S. EPA Reference Test Method 10 - Carbon Monoxid e 

The carbon monoxide (CO) testi ng 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 3.10. 

3.7 U.S. EPA Reference Test Method 19 - Mass Emission factors 

Fuel samples were procured and sent to the identified analytical laboratory. The laboratory analysis was used to 

calculate a dry 0 2 based F-Factor in accordance with U.S. EPA Reference Test Method 19. The mass emission 

factor ( lb/MM Btu) was calculated using the pollutant concentration, 0 2 concentration and the calculated F-Factor. 

AST-2023-374~ PotlatchDeltic • Gwinn. Ml Page 3-1 
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3.8 SW-846 Test Method 0010 - Beno (a) Pyrene 

Source Test Report 

Testing Methodology 

The benzo (a) pyrene testing was conducted in accordance with W-846 Test Method 00 I 0. The sampling system 

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

glass-fiber filter. condenser coil. 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 (shortened stem) was empty 

and used for moisture knockout. The next two (2) impingers each contained 100 mL of water. The fourth impinger 

was charged with 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 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 coi l. All open ends of the sampling train were 

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

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

and front half of the tilter 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. 

3.9 Quality Assurance/Quality Control- U.S. EPA Reference Test Method 3/3A 

Cylinder calibration gases used met EPA Protocol 1 (+/- 2%) standards. Copies o f 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 stab le, 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% 

absolute difference. 

At the completion of testing, the data was a lso saved to the Alliance server. All data was reviewed by the Field 

Team Leader before leaving the facility. Once arriving at Alliance's office. all written and electronic data was 

relinquished to the report coordinator and then a final review was performed by the Project Manager. 

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

Cylinder calibrat ion gases used met EPA Protocol I (+/- 2%) standards. Copies of all calibration gas certificates can 

be found in the Quality Assurance/Quality Control Appendix. 

AST-2023-374-1 PotlatchDeltic ·Gwinn. Ml Page 3-2 

13ofl37 



I 
I 
I 
I 
I 
I 
I 
I 
I 

{ ::;-' 

Alliance 
N 

Source Test Report 

Tesrmg Methodology 

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. ext. 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 wi thin 5.0 percent of the 

Calibration Span or 0.5 ppmv/% absolute difference or the data was invalidated and the Cal ibration 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 single point sampl ing was conducted during the test 

runs. If the pollutant concentration did not meet these specifications but differed less than IO 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 10 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 stratification 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 file 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 at Alliance's office. all written and electronic data was 

relinquished 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 i\o. I 

Project No.: AST-2023-3744 

Run No.: -'l'--------------------------
Parameter: ..:P~~~'=--------------------------

Meter Pressure (Pm). in. Hg 

where, 

llH 
Pm = Pb + 

13
_
6 

Pb __ .::c28:..80;;;;_ __ = barometric pressure. m Hg 

tl.H I 330 = pressure differential of orifice, rn H2O 

Pm 28_90 = m Hg 

Absolute Stack Gas Prrssure (Ps), in. Hg 

Ps 
where. 

Pg 
Pb + 13.6 

Pb ___ 28_.80 ___ = barometric pressure, m. Hg 

Pg -0.36 - static pressure, in H 20 

Ps 28.77 = in Hg 

Standard Meter Volume (Vmstd), dscf 

17.636 X y X Vm X Pm 
Vmstd = 

Tm where, 
y 0 9843 = meter correction factor 

Vm 37 850 "" meter volume. cf 

Pm 28 90 ""' absolute meter pressure. m Hg 

Tm 528 3 = absolute meter temperature, 0 R 
Vmstd 35.942 = dscf 

Stan dud Wet Volume (Vwstd~ sd 

Vwstd = 0.04716 x Vic 
where, 

Vic 202.9 = "~1gh1 of H,O collected. g 
Vv.std---9-. 5-69 ___ = scf 

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

( 
2,827 ) 10 6.3 7 - '1's+:f6s 

BWSsat = 
Ps 

where, 
Ts ___ 3_3.;;.2_4 __ - stack temperature, °F 
Ps 28 i1 - absolute stack gas pressure. in Hg 

BWSsat 71 SO • d1mens1onless 

Moisture Fraction (BWS). d imensionless {measured) 

BWS 
Vwstd 

where. 
(Vwstd + Vmstd) 

V~td 9 569 = standard YJet volume. scf 
Vmstd--3-5_94_ 2--= standard meter volume, dscf 

BWS O 210 = dimensionless 

Moisture Fraction (BWS). dimensionless 

BWS = BWSmsd unless BWSsat < BWSmsd 
where~ 

BWSsa1 __ .;..7.:..1 ;;..;50'--= moisture fraction (theoretical at saturated conditions) 
BWSmsd O 210 = moisture fraction (measured ) 

BWS __ ..;.0.::c2.;..;I0'--

16ofl 37 
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Location: PoUatchDellic / Gwinn Sawmill - Gwinn. l\11 

Source: Boiler No. I 
Project No.: AST-2023-374-' 

Run No.:-''-------------------------
Parameter: ..:P..:i\;.:1 ______________________ _ 

Molecular Weigh I (DRY) (Md). lbnb-mole 

Md (0.44 x % CO2 ) + (0.32 x % 02) + (0.28 (100 - % CO2 - % 02)) 
where. 

C0, __ ...;1..:5_7 __ • carbon dioxide concentration.•• 

0 : S l • oxygen concentration. •• 

Md 30 73 • lb/lb mot 

Molecular \Veigh1 (WET) ( Ms). lb/lb-mole 

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

Md __ ;;..30;..'..;.3 _ _ • molecular ,..,,ght (DRY). ll>'lb mol 

BWS 0.2,0 = momure fraction. d1mens1onless 

Ms 28 06 • lb/lb mol 

Average Vdocily (Vs). 0 /stt 

Vs = 85.49 X Cp X (ti P 1t2) avg X ~ s 
wher e. 

Cp 0840 = puot tube coeflk1ent 

.l.Pll 0 557 • velocity head of s tack gas, (m Hi0)
1 1 

Ts 7921 • absolute stack temperature, 0 R 

Ps 28 ,7 -= absolute stack gas pressure. m Hg 

Ms 28 06 • molecular '-\-C1ght of s1ack gas, lb/lb mol 
Vs 39 6 • fi/sec 

Average Stack Gas Flow at Srnck Conditions (Qa). acrm 

Qa = 60 x Vs x As 

where, 

Vs __ ...;3:..:9.;6:__ __ = stack gas velocity. ft/sec 

As 4 75 • cross-sectional area of slack. ft1 

Qa 11,281 • acfm 

A,•e..age Slack G11s Flow at Stitndard Conditions (Qs). dsc,(m 

Qs = 17.636 X Qa X (1 - BWS) 
Ps 

X 
Ts 

where. 
Qa 11,281 • a\ erage stack gas flow at stack cond1t1ons. acfm 

BWS 0210 • moisture fraction, d11nens1onlcss 

Ps 2817 • absolute stack gas pressure, m Hg 

Ts 792 I - absolute s1ack temperature, 0 R 

Qs 5.708 • dscfm 

Ory Gas Mcetr Calibration Check ("' qa). dimensionlesJ 

t:,H@ x (Pb + t:, f3~~g-) x Md • 
Y- (v0m 0.0319 x Tm x 29 {6H avg) 

Yqa = __ ,..._ _______________ .....!.,_ 

y 

"here. 
y 

0 
098H 

60 

__ .;.;.=--• meter correction factor. d1mens1onlcss 
__ _::::._ __ • run time, mm 

Vm 

Tm 

61 11!) 
Pb 

6Havg 

Md 

37 85 __ ;:;..;.;;;;... __ = total meter volume. def 

528 3 

I 84 

28 80 

--=..::.... __ • absolute meter temperature. 0 R 
______ = orifice meter calibration coefficient. m HlO 

--=:.:...--• barometric prC:SSurc, 1n Hg 
I JjO ______ • a"erage pressure d1tTerenual of orifice, 1n H1O 

30 73 

X 100 

(6 HJ'' 

Yqa 

I 145 

-0 9 

--=-"'----• molecular weight (DRY), lb'lb mol 
__ ..;...;..;;.. __ = average squareroot pressure d1fTeren11al of orifice, (m H20)1 2 

__ ...,:..:,_ __ = percent 
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Al I ia nce 
Location: PotlatchOcltic / Gwinn Sawmill - Gwinn, Ml 

Source: Boiler 'lo. I 
Project No.: AST-2023-3744 

Run No.: I 
Parameter: -:P:-:J\:-:1-----------------------

Volume or Nozzle (Vn). n' 

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

wht rt, 

Ts 791 I - absolute stack temperature. 0 R 

Ps 28 77 = absolute stack gas pressure, ,n Hg 

Vic 20J 9 = volume of H:O collected, ml 

Vm 37 850 - meter volume. cf 

Pm 28 90 = absolute meter pressure, in Hg 
y 0984 = meter correction factor, umtless 

Tm 528 3 - absolute meter temperature, 0 R 
Vn 71 oo<l - volume of nozzle, ft' 

l.sokint tir Sampling Rate (I), •1. 

( 
Vn ) I = ------ X 100 

8 x 60 x An x Vs 

where. 
Vn 71 009 = nozzle volumt, f\3 

8 60 0 - run time minutes 

An 0 00}l9 - area of nozzle. ft ? 

Vs 396 = average \.'tloc1ty, fVscc 

I 1008 - o/. 
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Alliance 

Location: PotlatchDcltic / Gwinn Sawmill - Gwinn. Ml 

Source: Boiler No. I 
Project No.: AST-2023-3744 

Run 10. / Method Run I / Method 3A 

0 1 - Outlet Concentration (C0 ,), % dry 

C C C ( 
C~IA \ 

O, = ( obs - o ) X ( CM _ Co )} 

where, 
Cob, 5.27 = average analyzer value during test. % dry -------Co -0.05 = average of pretest & posnest zero responses. % dry 
CMA 11 .08 = actual concentration of calibration gas. % dry 

CM 10.99 = average of pretest & posttest ca libration responses. % dry 
C0 , 5.3 = 0 1 Concentration. % dry 

CO2 - Outlet Concentration (Ceo,), % dry 

where, 
Cob, ___ 1_5_.0_2 __ = average analyzer value during test.% dry 

C
0 

0.09 = average of pretest & posttest zero responses,% dry 
CMA 8.5 1 = actual concentration of calibration gas.% dry 

CM 8.17 = average of pretest & posnest calibration responses.% dry 
Ceo, 15. 7 = CO, Concentration.% dry 
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Alliance 
Location: PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 

Source: Boiler No. I 
Project No.: AST-2023-3744 

Run No. /Method Run I / Method 10 

CO - Outlet Concentratio n (Ceo), ppmvd 

Ceo = 

where, 
C00, 113.30 = average analyzer value during test. ppmvd ------Co -0.44 = average of pretest & posttest zero responses. ppmvd 
CMA 251.00 = actual concentration of calibration gas, ppmvd 

CM 247.39 = average of pretest & posttest cal ibration responses, ppmvd 
Ceo 115.2 = CO Concentration. ppmvd 

CO - Outlet Emission Rate (ERco), lb/hr 

min L 
Ceo x MW x Qs x 60 Tr x 28.32 ,,, EReo =-----"=-- -~...;:_ _______ _ 

24.04 g -~01, x l.0E06x453.592 k 

where, 
Ceo 11 5.2 = CO - Outlet Concentration, ppmvd -------
MW 28.0 1 = CO molecular weight. gig-mole 

Qs 5.708 = stack gas volumetric flow rate at standard conditions. dscfm 
EReo 2.9 = lb/hr 

CO - Outlet Emission Ra te (ERcoTPv), ton/yr 

where, 

ERcorPv = 
EReo x 8,760 

2.000~ 
ton 

EReo ___ 2_.9 _ _ _ = CO - Outlet Emission Rate. lb/hr 
EReorPv 12.6 = ton/yr 

CO - O utlet Em ission Factor (EFeoo«1), lb/MM Btu 

EFeooi<1 - ERco x K x Fd x ( 
20.9 ) 

20.9 - C0 , 

where, 
Ceo _ _ _ 1_1_5._2 __ = CO - Outlet Concentration. ppmvd 

K 7.27456E-08 = constant. lb/dscf • ppmvd 
Fd 8.825 = fuel factor. dscti'MMBtu 

C0 , 5.3 = oxygen concentration. % 
EFeooi<1 0.099 = lb/MMBtu 
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Alliance 

Location : PotlatchDeltic / Gwinn Sawmill - Gwinn, Ml 
Source: Boiler 'lo. I 

Project No.: AST-2023-374-l 
Run No.: _I;_ ______________________ _ 

Parameter: Pi\l --- ------------ -----
Filterable PM Concentra tion (C,). g rain/dscf 

C = _M_n_x_ O_._O1_5_4 

• Vmstd 

where. 
Mn __ ..;.19cc8;...4 __ = filterable PM mass. mg 

Vmstd 35 942 • standard meter volume, dscf 

C, 0 0852 ~ grain/dscf 

Filterable PM Em iss ion Ra1e {PMR). lb/h r 

PMR = 

where. 

( 5 X Qs X 6 0 

7.0E + 03 

C, ___ o_os_s __ = filterable PM concentrauon, gra1J\ldscf 

Qs 5,708 :iz average stack gas now at standard condmons, dscfm 
P~IR 4 2 = lb,,hr 

F ihtritblc Pl\ l Emission R1He([ Rp,1nvl• ton/yr 

PMR x 8 ,760 
ERrMTPY = - 2-.-0E_+_0_3_ 

where. 
PMR ___ •.,,;l;_ __ = filterable PM em1ss1on rate. lb,lhr 

ERP\ITl'\" 18 3 = ton/yr 

Fillerablc P1\I Emission Faclor (EF" 10111 ) . lb/l\ntBtu 

EFPM02d = 
Mn x Fd 20.9 

x -----
Vmstd x 4.54£ + 05 20.9 - 0 2 

where. 

Mn 198 4 = filterable PM mass. mg 
Fd 8,825 - oxygen based fuel factor, dsc£~1MBtu 

Vmstd 35 942 - standard meter volume, dscf 

o, 5 J - oxygen conccntra11on. •, 

EFP\1 Old 014 - lb/MMBtu 
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Appendix A 
Example Calculations 



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

-
All18 nce 

Location: PotlatchDellic / Gwinn Sawmill - Gwinn, 1\11 
Source: Boiler 'lo. I 

Project No.: AST-2023-3744 

Run No.:..:•'------------------------
Parameter : ..:E:..:P...;cA..:....:0.:.0:..:10;._ _________________ _ 

Benzo(a)pyrene Concentration (Cn01112). ug/dscm 

Cc20H12 
M c20H12 x 35.313 = -===-----

Vmstd 

where, 
rv1<,"?<IH12 ___ 1_1_0 __ : benzo[aJpyrcne mass. ug 

Vmstd 34 859 • standard meter ,·olume. dscf 

Ccl'unu I 7 = ug;dscm 

Benzo(a lpyrene Em iss ion Rat, (ERc"?fl1tu). lb/h r 

£Rc20H12 = 

where. 

M c20H12 X Qs X 60 
Vmstd x 4.54£ + 08 

Mc:tJ111z ___ 1_1 ___ '"' benzo(a]pyrcnc mass. ug 

Qs 5.859 - average stack gas flow at standard cond1uons. dscfm 
Vmstd 34 859 - standard mc1er volume. dscf 

ERc,otm 3 SE-05 - 11,;hr 

Benzo(a)pyrene Em in ion Ratr (ERoDuu), ronlyr 

hr 
fRc20H12 X 8,760 -

ER - yr 
C20Hl2TPY - Z.O£ + 03 

ERc:i:im 1 __ J_B_E_-O_s __ = benzo(a)p)rene emission rate. lbthr 

ER.c:o11t21'P\ I 7E--04 • tOOJyr 
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----Alliance 

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. fl3 

Meter Temperature. °F 

Meter T emperaturc, 0 R 

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

Nozzle Diameter, in 

Area of Nozzle, fl2 

Filterable PM Mass, mg 

Standard Meter Volume, 1\3 

Standard Water Volume, ft3 

Moisture Fraction Measured 

Moisture Fraction @ Saturation 

Moisture Fraction 

Meter Pressure. in Hg 

Volume at Nozzle. fl3 

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 PotlatchDcltic / Gwinn Sawmill - Gwinn.MI 
Source Boiler No. I 

Project No. AST-2023-3744 
Paramctcr..;,.P..:..:\..:..I ________________________ _ 

Run I 

11/7/23 

8:50 

9:50 

(8) 60.0 

l:'iPL'T DATA 
(Fd) 8.825 
(Pb) 28.80 

(Y) 0.9843 

(i'.H@) 1.84 

(Vm) 37.850 

(Tm) 68.6 

(Tm) 528.3 

(L'.H) 1.330 
(Vic) 202.9 

(Dn) 0.30 1 

(An) 0.0005 

(Mn) 198.4 

ISOKINETIC DATA 
(Vmstd) 35.942 
(Vwstd) 9.569 

(BWSmsd) 0.2 10 

(BWSsat) 7.150 

(BWS) 0.2 10 

(Pm) 28.90 

(Vn) 7 1.009 

(I) 100.8 
(Y .,) -0.9 

EMISSION CALCU LATIONS 
(C,) 0.085 

(PMR) 4.2 

(ERFPMl 18.3 

(EFpM 02d) 0. 14 
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Run 2 Run 3 Average 

11/7/23 11/7/23 --
10:30 12: 10 --

11 :30 13: 10 --

60.0 60.0 60.0 

10. 173 9.734 9,577 

28.80 28.80 28.80 

0.9843 0.9843 0.9843 

1.84 1.84 1.84 

38.790 37.430 38.023 

70.5 70.7 69.9 

530.2 530.3 529.6 

1.373 1.280 1.328 

202.0 195.7 200.2 

0.30 I 0.30 1 0.30 1 

0.0005 0.0005 0.0005 

188.9 179. 1 188.8 

36. 707 35.40 1 36.017 

9.526 9.229 9.441 

0.206 0.207 0.208 

7.174 7.427 7.250 

0.206 0.207 0.208 

28.90 28.89 28.90 

72.159 69.886 71.02 

100.6 100.7 100.7 
-0.4 -0.2 -0.5 

0.079 0.078 0.08 I 

4.0 3.8 4 .0 

17.4 16.5 17.4 

0.16 0. 14 0. 15 

RE.CE\\/E.0 
l~~ 021~1~ 

UA
UT't' o\\J\S\ON 

A\RO 
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Alliance 

Run Number 

Date 

Start Time 

Stop Time 

Fuel Factor (02 drv). dscf/MMBtu 

Volumetric Flow Rate (M 1-4). dscfm 

0 , Concentration. % dry 

CO, Concentration, %dry 

CO Concentration. ppmvd 

CO Emission Rate, lb/hr 

CO Emission Rate. ton/yr 

CO Emission Factor. lb/MMBtu (02d) 

Emissions Calculations 

Location PotlatchDeltic / Gwinn Sa\\1nill - Gwinn. Ml 

Source Boiler No. I 

Project No. AST-2023-3744 

Run I Run 2 

11/7/23 11 /7/23 

8:50 10:30 

9:50 11:30 

Source Data 

Fd 8.825 10.173 

Input Data - Outlet 

Qs 5.708 5.8-l0 

Calculated Data - Outlet 
Co, 5.3 5.7 

Ceo, 15.7 15.5 

Ceo 11 5.2 I 19.1 

ERco 2.9 3.0 

ERcoTPv 12.6 13.3 

EFcoo2d 0.099 0.122 
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Run 3 Average 

11/7/23 --
12:10 --
13: 10 --

9.734 9.577 

5.628 5,725 

4.8 5.3 

16.6 15.3 

116.5 116.9 

2.9 2.9 

12.5 12.8 

0. 107 0. 109 
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Alliance 

Run Number 

Date 

Start Time 

Stop Time 
Run Time, min 

Barometric Pressure, in. Hg 

Meter Correction Factor 

Orifice Calibration Value 

Meter Volume, ft3 

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 3 

Standard Water Volume, f\3 

Moisture Fraction Measured 

Moisture Fraction @ Saturation 

Moisture Fraction 
Meter Pressure, in Hg 

Volume at Nozzle, ft3 

lsokinetic Sampling Rate, (%) 
DOM 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 awmill •Gwinn . Ml 
Source Boiler No. I 

Project No. AST-2023-3744 
Parameter..:E:..:P..:.A.:....:.00:..cl:..:0:...._ ______________________ _ 

Run I Run 2 Run 3 Average 

11 /7/23 11/7/23 I 1/7/23 --

14: 10 16:00 17:45 --
IS : 11 17:01 18:46 ·-

(9 ) 60.0 60.0 60.0 60.0 

INPUT DATA 
(Pb) 28.89 28.90 28.95 28.91 

(Y) 0.9979 0.9979 0.9979 0.9979 

(6 1-1 @) 1.83 1.83 1.83 1.83 

(Vm) 35.770 37.400 38.100 37.090 

(Tm) 63.7 64.1 65.0 64.2 

(Tm) 523.3 523.8 524.6 523.9 

(6H) 1.209 1.3 16 1.388 1.304 

(Vic) 19 1.8 185.5 176.5 184.6 

(Dn) 0.300 0.300 0.300 0.300 

(An) 0.000S 0.0005 0.0005 0.0005 

(Mc2ott12l 1.70 1.70 1.70 1.70 

ISOKINETIC DATA 
(Vmstd) 34.859 36.439 37. 132 36. 143 

(Vwstd) 9.045 8.748 8.324 8.706 

(BWSmsd) 0.206 0. 194 0.183 0.194 

(BWSsat) 8.225 7.696 7.046 7.656 

(BWS) 0.206 0. 194 0. 183 0.194 

(Pm) 28.98 29.00 29.05 29.0 1 

(Vn) 69.225 70.776 70.496 70. 17 

( )) 100.6 98.8 98.6 99.3 

(Y . , ) -0. 1 0.0 -0.8 -0.3 

EMISSION CALCULATIONS 
(Cc20tt 12l 1.7 1.6 1.6 1.7 

(ERc2ott 12l 3.8E-05 3.9E-0S 3.9E-05 3.8E-05 

(ERc20H 12) 1.7E-04 l.7E-04 l.7E-04 1.7E-04 
. . 

Underlined values indicate that the results were below detection hm1ts; the minimum detection llm,t (MDL) was used 1n the calculahons . 
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Alliance Method 1 Data 

Lou1t0n Po1latchOcllic / C11-inn a"mill • C~inn. Ml 

Soun:c Boilt'r ?lio. I 

Projn-t No. AST-l02J-J 7.U 

ID 

II 

" 

Dace: 11/07/lJ 

Dun Oritou1ioa: Vcngl 

Dua Onip: ~ 

Ois1anc:t from hr W1ll 10 Outside or Pon:~ i• 
Ni pplt ~ngth: 4 00 ia 

Dcplh of Duct: 29 50 ----;. 

Cross SN'.'1ional Aru of Duct: "' r,' 
No.ofTutPo ni: 2 

\'-,mbtr or RradinkJ pc-r Poin1: I 

Di11anc.t A: 120 n 
Dh-1ancc A Duct Diamctcn: .. {mu,c be~ O.~) 

Distance 8 : " 0 It 

Oi.)lancc 8 Duct Oiamctcrs: __ l_7 __ {must be ~ 2) 

Ac111al Number of Tra, crx Poi nu: ___ _ 

Mcuurtr (Initial ••d Dace):~ 
Ri:, Kl'cr (lnic ial a■d Date): ~ 

St,1ck Panaml.'ICN 

Owe-I 0,-•--~,. ... , U••--,., ..... • . . 
•MIO~ N .. ~t14r 9 ~ 

A:eci.nou..-, St•ct.• o.. o..-a. 

._ _ _. __ _._ __ _.__~I->----'---'-- _. 
.• 

CIRCULAR DUCT 

LOCATION OF TRAVERSE POINTS 

J ' 1'6 16 7 67 H . ., 5<10 z~ o 1'6 

83 3 HO 296 

9'3 ,o, 
85' 
956 

•PtrCf'fft of stock d1':llfftk'r from ms1dt wall to trm'trSt pouu 

Cross Sccuonal Aru 

• 

• 

• 

ll 
10 l 

19 > 
323 
677 

t!<.16 

89 l 
968 

Stack Diagram 

A- llf\ 
B -- U ft_ 

DeplhofDuc1 • a511t 

~ 

10 

26 ., 
1'6 

22 6 

Jn 

658 

,, ' 
., ' 
91. 

97' 

A 

, . 
B 

II 12 
2 1 

67 

118 

177 

250 

156 ... 
HO 

823 . ., 
93 J .,. 

Oownst,e,1m 
Olstlnbance 

0 

Upstrum 
Disturbance 

Tr7a\CrtC 

Point 

10 

11 

11 

% of 
Diamt1cr 

16 7 

500 

8'1 

Oisrantc-
OiJlllnCt 

from iosi<k 
,,.m 

.,u 0111.sidt of .... 
-l 93 8 9' 
U 75 11175 

1-157 2857 
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Alliance 
Loni ion PotlatC'hDrhlt i C• i llQ Sa"' mill - C•inn, ~U 

Sour« Botlrr No. I 

Proj«-1 No. AST-20U.J7~ 

Date: 11/07/23 

Dtte1 Desi1n: Cll'CU!ar 

Ob lanc, from f ar W1tll to Ouhldc of Purl:~ In 

Nlpplt Lentth: ~ In 

Depth of Dutt:~ In 
Cro.u Stttk>nal A.ru of DIK-c: -& 75 n? 

Db-tan« A: ~ t't 

Oi1tance A Duc-1 Dlamtlen: __ , _9 _ ( rn,ni be?. 0.5) 
Oiu anee 8 : l-1 0 ft 

Di.tlllfltt B DIK't Dianwten: S 7 (mwl ~ i? 2) 

Mi11imum :-O'umbu ofTra, c-ne Poiat.,: __ l1l __ 

At1wil Numbu ofTra,trff Poinb: __ 20 __ 
Numbu of Rudln11 pu Point: I 

Mta.,1.u·tr ( Initial and lb.tr):~ 

Rt-,.,,ur ( lnkh1l 11.nd Dalt):~ 

Stad.. P•nlTM'len 

•• 
ns 

CIRCUU..R DUCT 

LOCATIO:,,I OF TRAVERSE POLVT'S 

10 

II 

12 

' 146 67 " 85J !51) IJ6 

-~ II 296 
9)) 70 .I 

8SJ 

9S6 

•Pnc:cm, of JIOClt d1amntr f,·u,,, 1,uuk •ml/ to tro\'#ru /WWI 

•••• • 

CnN Scd1on1I Area 

• 
• 
• 
• 
• 

• 
• 
• 
• • 

• 

3 l 
lf)j 

19' 

Hl 

677 ,.,. 
895 

'68 

SI.ad. Diagram 
A .. 12ft 

B • IJ R 
Oq,chot0uct - !951n 

•••• 
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• Higher Number• JOI" 
RecllfflliW.., $18Qka or OUc:ts 

,,Nlnt ..... .,/Vr'f,~ol ---­e.---.-, 

IO 

1 6 
81 
146 

226 
l4 ::!: 

65 8 
77.! 
85 .i 

918 
9'4 

A 

B 

II 12 
2 I 

6 ' 
118 

" -25 0 

35 6 .., , 
750 

82' 
881 
9)) 

97 9 

OoWflstrHm 
O,sturb•nce 

Upnrum 
Disturbance 

' . 

Method 1 Data 

• • 

~o..--o,.11>oe, ... , ,2 2,.,, 

Dhcantt 
Oh1an<'t' 

Tn,e-n.t % ., 
from ln~lde 

,,... 
P~n1 0 1,unrtu 

... 11 
OUhide or 

-rt 

26 I 00 ., 2-.&2 6 - 16 

1'6 411 ' i -16 

2.26 60' IO 11 16 

"" 1009 " 1116 

65 8 19Jl 21 7/16 

77' 22!B 26 13/16 

85J 25 19 19 3d6 

918 ,, 31 1•16 

10 9"' Zli so )l 11 

II 

12 
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