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EXECUTIVE SUMMARY  
 
J.H. Baxter & Co. contracted Bison Engineering, Inc. to perform emissions testing at their facility 
in Eugene, Oregon. Testing was performed pursuant to the letter sent to J.H. Baxter & Co. by the 
Lane Regional Air Protection Agency (LRAPA) on January 7, 2021. This test campaign included 
ammonia emissions testing on the ammoniacal copper zinc arsenate (ACZA) scrubber and 
modified Method 204 tests to evaluate the draw from the tank vents into the vapor phase carbon 
(VPC) ventilation system. Emissions testing on the VPC unit and pentachlorophenol (PCP) stack 
will occur during a separate deployment. 
 
This report presents emissions test data, describes the methods employed and details the quality 
assurance measures taken to ensure accurate data. Table 1 summarizes the ACZA scrubber test 
results. Detailed emission test results and further discussion of directional flow evaluations are 
included in Section 3.0 of this report. 
 
Table 1: ACZA Scrubber Results Summary 

ppmvw – parts per million by volume on a wet basis 
lb/hr – pounds per hour 
lb- pounds 
lb/ft3 of treated wood – pounds per cubic foot of treated wood produced 
lb/gal of treating solution – pounds per gallon of treating solution used 
*- run 1 does not include data from the crack-and-vac and fumes process step, further explanation can be found in 
section 3.1 of this report. 
 
During evaluations of flow from the tanks to the VPC ventilation system, Bison observed 
definitive inward direction of flow at tanks 3, 4 and both retorts tested. Inconclusive direction of 
flow was observed at tanks 2, 7, 26 and 27. Situational circumstances and hazards made 
collecting conclusive data difficult.  

J.H. Baxter & Co. 
ACZA Scrubber 

Emissions Test Results Summary 
September 15-16, 2021 

Parameter Units Run 1* Run 2 Average 

Ammonia 

average ppmvw 6,849 3,215 5,032 
average lb/hr 0.17 0.74 0.46 
total lb emitted over 

l  
1.24 4.02 2.63 

lb/ft3 of treated 
d 

0.00323 0.01047 0.00685 
lb/gal of treating 

l i  
0.00284 0.01344 0.00814 
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REVIEW AND CERTIFICATION  
 
All work, calculations, other activities, and tasks performed and documented in this report were 
carried out under my direction and supervision. This test project conforms to the requirements of 
Bison Engineering, Inc.’s quality manual and American Society for Testing and Materials (ASTM) 
D7036-04. 
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Signature:    
 
Date:  11/15/21  
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material contained herein, and hereby certify that the presented material is authentic and accurate. 
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Signature:   
 
Date:  11/15/21  
  



 

JHB221625 
2021 JH Baxter ACZA Scrubber Testing and Flow Direction Evaluation Report 

6 

1.0 INTRODUCTION  
 
1.1 Project Summary and Objectives 
 
J.H. Baxter & Co. (J.H. Baxter) retained Bison Engineering, Inc. (Bison) to perform emissions 
testing at their wood preservation facility in Eugene, Oregon. Bison submitted a pre-test protocol 
to the Lane Regional Air Protection Agency (LRAPA) on September 8, 2021. In a letter sent to 
J.H. Baxter on January 7, 2021, LRAPA requested emissions testing on three of the facility’s 
emission units: the vapor phase carbon (VPC) unit while using the creosote preservative solution, 
the pentachlorophenol (PCP) stack, and the ammoniacal copper zinc arsenate (ACZA) scrubber 
exhaust. This facility is subject to the provisions of LRAPA Standard Air Contaminant Discharge 
Permit (ACDP) number 200502. Results of emissions testing presented in this report will support 
the development of J.H. Baxter’s Cleaner Air Oregon (CAO) emissions inventory. 
 
During this testing deployment, Bison conducted emissions testing on the ACZA scrubber, and 
evaluations of directional flow on the VPC ventilation system and retorts 81 and 84 during the 
“crack and vac” process. Emissions testing on the VPC unit and PCP stack will occur during a 
second test campaign. 
 
Bison employed U.S. Environmental Protection Agency (EPA) test methods as described in Title 
40 Code of Federal Regulations (CFR) Part 60, Appendix A. Tables 2 and 3 summarize the test 
methods used during the test campaign. 
 
Table 2: ACZA Scrubber Emission Test Matrix 
 

J.H. Baxter & Co. 
ACZA Scrubber 

Emission Test Matrix 
September 15-16, 2021 

EPA Method Parameter Test Plan and Comments 

1A Sampling location 
and traverse points One measurement prior to sampling. 

320 Ammonia, moisture Two, approximately 9-hour test runs. 
 
Table 3: Verification of Directional Flow Test Matrix 
 

J.H. Baxter & Co. 
VPC Ventilation System and Retorts 

Directional Flow Verification Test Matrix 
September 15-16, 2021 

Source EPA Method Parameter Test Plan and Comments 
Vent Hoods on VPC 

Tanks 2, 3, 4, 7, 26, 27 
& 

Retorts 81 and 84 

Modified 
Method 204 

Verification of 
Directional Flow 

Visual inspections to identify 
natural draft openings (NDO). 
Smoke tests to show direction of 
airflow at NDOs. 
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1.2 Project Contacts 
 
Facility: J.H. Baxter & Co. 
Address: 3494 Roosevelt Blvd. 
 Eugene, OR 97402 
Contact: Scott Thielke 
Phone: (541) 689-3801 
Email: sthielke@jhbaxter.com 
 
Air Quality 
Consultant: Maul Foster & Alongi, Inc. 
Address: 3140 NE Broadway St. 
 Portland, OR 97232 
Contact: Brian Snuffer Zukas 
Phone: (503) 314-8589 
Email: bsnuffer@maulfoster.com 
 
Testing Consultant: Bison Engineering, Inc. 
Address: 3143 East Lyndale Ave. 
 Helena, MT 59601 
Contact: Zach Harding 
Phone: (406) 431-8930 
Email: zharding@bison-eng.com 
 
State Authority: Lane Regional Air Protection Agency 
Address: 1010 Main St. 
 Springfield, OR 97477 
Contact: Max Hueftle 
Phone: (541) 736-1056 
Email: max@lrapa.org 
 
1.3 Testing Personnel 
 
The Bison on-site testing team was led by Zach Harding, Source Testing Director. He was assisted 
during field testing by Conor Fox, QI, Project Scientist. Mr. Harding served as project manager. 
Mr. Harding, Mr. Fox and Lynn Dunnington, Environmental Scientist, processed the test data. Ms. 
Dunnington authored this report. Mr. Harding performed a final quality assurance review of the 
data and test report. 
 
Scott Thielke, Environmental and Safety Manager, was the primary contact for J.H. Baxter. Mr. 
Thielke was present on-site for most of the testing. J.H. Baxter staff members were responsible for 
monitoring process parameters during testing. Brian Snuffer Zukas of Maul Foster & Alongi 
compiled the process data and provided it to Bison for use in this report.   
 
Katie Eagleson from LRAPA was present on-site during the test campaign. 
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2.0 SOURCE DESCRIPTION  
 
2.1 Facility Description 
 
J.H. Baxter owns and operates a wood preservation facility in Eugene, Oregon. The facility treats 
multiple commodities including poles, railroad ties, glued laminated timbers (i.e., glulams and 
powerlams), pilings, posts, original equipment manufacturer parts and components, and 
miscellaneous dimensional lumber products. The wood products are treated with water- or oil-
based preservative solutions in a high pressure and high temperature environment. Oil-based 
preservative solutions currently used by the facility are PCP, creosote, and a 50/50 blend of 
creosote and Bunker C oil (50/50). The only water-based preservative currently used at the facility 
is ACZA, trade name “Chemonite”.  
 
2.2 Emission Source Description 
 
2.2.1 VPC Ventilation System and Retorts 
 
Untreated commodities are packed into bundles on a tram. The bundle configurations vary 
depending on the commodity type and which wood treating vessel (referred to as a “retort”) is 
used. Each retort has a unique identification number and utilizes the treatment solution(s) as 
follows: 
 

• Retort 81: Creosote, 50/50, or PCP 
• Retort 82: ACZA or PCP 
• Retort 83: Creosote or 50/50 
• Retort 84: ACZA 
• Retort 85: PCP 

 
Vapors generated during the wood conditioning process are routed to a condenser. The condenser 
removes liquid from the exhaust stream. Liquids removed by the condenser are routed to a hot well 
(i.e., sealed vessel) prior to flowing, via gravity, to a downstream collection sump. An open top 
catch basin is located directly below the hot well for maintenance purposes only. Process liquids 
collected in the sump are delivered to a recovery tank prior to entering the process water treatment 
system. The dried exhaust stream is routed to a knock-out drum prior to exhausting to atmosphere 
through the PCP stack. The dried exhaust stream during heavy oil (i.e., creosote or 50/50) charges 
is routed to a downstream VPC ventilation system for control of VOC emissions prior to emitting 
to atmosphere. 
 
Once the final vacuum is released, the retort doors are cracked open and the vacuum pump is 
restarted. The vacuum pump pulls in fresh air allowing for the charge to cool inside the retort. This 
process is referred to as the “crack-and-vac” cycle. The volume of air displaced by the vacuum 
pump is routed to the downstream condenser, similar to the conditioning process described above. 
 
The vent hoods of tanks 2, 3, 4, 7, 26 and 27 are also connected to the VPC ventilation system. 
Figure 1 shows the locations of the vent hoods.   
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Figure 1: VPC Tank Vent Hoods 
 

 
 
2.2.2 ACZA Scrubber Stack 
 
The ACZA scrubber is located in the north tank farm area. Dried exhausts from the condensers 
connected to Retorts 82 and 84 are routed to the ACZA scrubber and associated stack prior to 
release to atmosphere. The ACZA scrubber stack is vertically-oriented with a circular diameter of 
10.25 inches. The release height of the stack is approximately 29 feet above ground level and 50 
inches above the top of the tank. A temporary stack extension was added by Bison and sampling 
ports were installed prior to the start of the test campaign. Sampling ports were accessed via the 
top of the scrubber tank. While on-site, Bison verified the sampling locations meet EPA Method 
1A specifications; detailed Method 1A information is included in the appendices to this report. A 
photo of the stack and scrubber tank is provided in Figure 2. 
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Figure 2: ACZA Scrubber Stack and Sampling Location 
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3.0 EMISSION TEST RESULTS  
 
3.1 Summary of Emissions Test Results 
 
The table below summarizes the ACZA scrubber test results. During periods that the retort was 
closed, Bison was unable to perform flow measurements at the ACZA scrubber outlet because 
actual flow was either very intermittent or non-existent at the outlet. To determine mass rates of 
ammonia during these periods, Bison used the volume of the entire retort less the volume of wood, 
every time the retort would have been evacuated or filled, causing the displacement of vapors. 
Additional supporting material, including raw data, plant data, example calculations and 
calibration records, can be found in the appendices to this report. Flow measurements taken during 
crack-and-vac and fumes step were used to determine mass emissions during that process step for 
Run 2. Due to a miscommunication Bison did not capture the crack-and-vac and fumes process 
step for Run 1.  
 
Table 3: ACZA Scrubber Test Results 
 

J.H. Baxter & Co. 
ACZA Scrubber Exhaust 

Ammonia Emissions Test Results 
September 15-16, 2021 

Parameter Units Run 1* Run 2 Average 
Treatment Cycle Start Time  04:00 06:00  
Treatment Cycle End Time  20:55 17:10  
Treatment Cycle Duration hh:mm 16:55 11:10  

Sampling Duration1 hh:mm 9:15 9:30  
Retort Void Space ft3 1,023 1,023 1,023 

Wood Treated ft3 384 384 384 
Treating Solution Used gal 436 299 367.50 

Ammonia 

average ppmvw over 
treatment cycle 6,849 3,215 5,032 

lb over treatment cycle 1.24 4.02 2.63 
lb/ft3 of treated wood 0.00323 0.01047 0.00685 

lb/gal of treating 
solution 0.00284 0.01344 0.00814 

1sampling duration is less than treatment cycle duration to reduce sampling time to coincide with cycle steps when 
vapors from the retort are potentially released. 
2Run 1 does not include the crack-and-vac/fumes process step 
hh:mm- hours: minutes 
gal- gallons 
ft3- cubic feet 
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3.2 Summary of Modified Evaluation of Directional Flow 
 
Bison followed an abbreviated version of EPA Method 204 in an attempt to validate the directional 
flow from the tank vents to the VPC ventilation system. Since there was not a true enclosure (e.g., 
a building) to test, Bison used direction of air flow and visual inspection of the vacuum systems, 
capture hoods and associated ductwork to evaluate each location. 
 
Visual inspection was used to identify any NDOs. Direction of air flow was monitored by placing 
a smoke emitter at each NDO to show the direction of air flow. Smoke tests were documented 
through photographs or video. 
 
3.2.1 Flow Direction Evaluation at VPC Tank Vent Hoods 
 
Bison performed this modified Method 204 at six VPC tank vent hoods. The vent hoods tested 
were associated with tanks 2, 3, 4, 7, 26 and 27. The NDOs at each hood are simply the gap 
between the tank vent outlet and the overarching hood and ductwork. It was not possible to 
accurately measure the area of these NDOs. Bison placed a smoke emitter at each vent-hood NDO 
and captured a picture every 10 minutes for one hour. A montage of these photographs is presented 
in Appendix B to this report. 
 
Bison observed definitive inward direction of flow at tanks 3 and 4. The smoke tests at tanks 2, 7, 
26 and 27 were inconclusive. Bison feels that performance of modified Method 204 did not yield 
results sufficient to confirm or deny whether any flow from these VPC tank vent hoods was not 
captured by the VPC ventilation system because the test method is not designed for this purpose 
(i.e., it is designed for evaluating buildings). Visual inspection of the VPC ventilation system 
ductwork showed no unexpected NDOs.   
 
3.2.2 Flow Direction Evaluation at Retorts 
 
Bison performed modified Method 204 at Retorts 81 and 84 during the “crack-and-vac” cycle. 
Bison identified the gap between the door and the retort body (when the door is cracked open) as 
the only NDO at each retort door. It was not possible to obtain an accurate measurement of the 
NDO area at either retort. Bison placed a smoke emitter at various locations near each NDO and 
captured video documentation. The smoke test was performed twice at each retort. The first test at 
each retort was performed on day one of testing. The second test was performed the following day. 
A montage of still frames derived from the video documentation illustrates these phenomena and 
is included in Appendix B to this report. The videos will be provided to LRAPA for review. 
 
Bison observed definitive inward direction of flow at both Retort 81 and Retort 84 once the vacuum 
pump was turned on and when the smoke emitter was held in close proximity to the NDOs. Igniting 
a smoke emitter while near the cracked retort was a safety concern because of the possibility of 
inadvertently igniting flammable vapors inside the retort. The smoke test at each retort revealed a 
short period following the opening of the retort door during which air flow was not definitively 
inward.  Once the vacuum pump was fully engaged, direction of flow became definitively inward. 
Bison feels that performance of modified Method 204 did not yield results sufficient to confirm or 
deny whether any flow from either retort might exit the door because the test method is not 
designed for this purpose (i.e., it is designed for evaluating buildings).   
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3.3 Operating Conditions 
 
Representatives of J.H. Baxter recorded details of plant operations during testing. Maul Foster and 
Alongi personnel compiled the raw process data and provided it to Bison for use in this report. 
Process data is presented in the report appendices. 
 
3.4 Field Observations 
 
Testing was performed as outlined in the test protocol dated September 8, 2021. No adverse or 
unusual environmental conditions were noted that are known to have influenced the outcome of 
these tests. The ACZA scrubber does not have an induced draft fan and therefore does not have 
consistent flow rate. Bison was unable to perform flow measurements at the ACZA scrubber outlet 
during all process steps except crack-and-vac and fumes because actual flow was either very 
intermittent or non-existent at the outlet. To determine mass emission rates of ammonia during 
process steps other than crack-and-vac and fumes, Bison used the volume of the entire retort less 
the volume of wood, every time the retort would have been evacuated or filled causing the 
displacement of vapors.  Sampling time for ammonia concentrations during run 2, step 2 does not 
match production data run times. Bison run time ended at 9:00 am but production data states step 
2 lasted until 9:30. Bison does not feel this has significant impact on results because flow rates 
were determined assuming the entire retort volume was evacuated during step 2.  To determine 
mass emission rates of ammonia during the crack-and-vac and fumes process step, Bison used the 
flow rate measured during that time.  As previously stated, due to a miscommunication Bison does 
not have ammonia concentration or flow rates during the crack-and-vac and fumes process step 
for Run 1.   
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Accredited Air Emission Testing Body 
 

A2LA has accredited 

BISON ENGINEERING, INC. 
 
 

  
In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC)  

evaluation process, this laboratory is accredited to perform testing activities in compliance with  
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies. 

 
 

  Presented this 15th day of January 2020. 
  
   

 _______________________ 
  Vice President, Accreditation Services 

  For the Accreditation Council  
  Certificate Number 4675.01    

  Valid to November 30, 2021  
   

 
 

  
This accreditation program is not included under the A2LA ILAC Mutual Recognition Arrangement. 

American Association for Laboratory Accreditation 
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Project #: JHB221625

IN OFFICE PRE-TEST CALIBRATION

Reference Standard Used:
Standard ID Serial number Adjusted on: Calibration due:

Helena mercury 
barometer BIS01 9/10/2021

Must be properly 
adjusted prior to 

every use

Field Barometer Verification:
Barometer ID: TS1

Reference Value (in Hg) Observed (in Hg) Correction*
Tolerance          

(+/- 0.1  in Hg)**
26.22 26.23 0.01 PASS

*Correction is the difference between the observed and reference values
**EPA Method 5, Section 6.1.2 and EPA Method 2, Section 6.5.

Technician: ZDH

Date: 9/10/2021

Field Barometer
Calibration Form
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