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EXECUTIVE SUMMARY 

Chase Young Environmental Testing Inc (CYET) was retained by Zeeland Farm Services. 
Incorporated (ZFS) [SRN:M4204] to conduct emission testing on EUPREPEQUIPMENT. 
EUEXTRACTION. EULF/NGENGINE I, and EULF/NGENGTNE 2 at their facilit) located at 
2468 84th A venue in Zeeland. Ml 49464 in Ottawa County. The emissions test program ,.,,as 
conducted on June 27-29. 2023, and was performed in accordance with CYET project number 
231651 Emission Test Plan as well as the Michigan Department of Environment. Great Lakes. 
and Energy (EGLE) Air Quality Division (AQD) acceptance letter. 

The test program was conducted to determine compliance with MI-ROP M4204-20 I 8b issued b) 
the \.1ichigan department of Environment. Great Lakes, and Energy (EGLE). Method de\ iatton ... 
were requested for EPA Methods 1 A and 25 and are listed in sections 5.C. The results of the test 
program are presented in Table I . 

Table 1 
Overall Emission Summary 
Test Dates: June 27-29, 2023 

Source Parameter Reporting Test Result I Limit 
Units I 

FPM lbs/1,000 lbs 0.00] A I 0.044 -
EUPREPEQUIPMENT PM,o lb/hr 0.18A 5.36 

PM2s lb/hr 0.18A 4.25 
EUEXTRA.CTION voe lb/hr 0.09 7.12 

NOx lb/hr 2.79 I 4.56 
co lb/hr 13.14 22.44 

EULF/NGE GINE 1 voe lb/hr 2.12 .J..02 
Formaldehyde lb/hr 1.2B 2.8 

SO2 lb/hr 1.69 2.77 
NOx lb/hr 2.71 4.56 
co lb/hr 12.55 I 22.44 

EULF/NGENGINE 2 voe lb/hr 0.96 4.02 
Formaldehyde lb/hr 1.1 2.8 

SO2 lb/hr 1.69 2.77 

A: Result is average of Runs 2-4. Run I results are included in Table 3 
B: Results is anrage of Runs 1, 2A, and 2B. Run 3 results are included in Table 6 

I 
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1. Introduction 

Chase Young Environmental Testing Inc (CYET) was retained by Zeeland Fam1 Services. 
Incorporated (ZFS) [SRN:M4204] to conduct emission testing on EUPREPEQUIPMENT. 
EUEXTRACTION, EULF/NGENGlNE 1, and EULF/NGENGINE 2 at their facility located at 
2468 84th Avenue in Zeeland, Ml 49464 in Ottawa County. The emissions test program was 
conducted on June 27-29, 2023 and was performed in accordance with CYET project number 
231651 Emission Test Plan as well as the Michigan Department of Environment. Great Lakes. 
and Energy (EGLE) Air Quality Division (AQD) acceptance letter. 

The test program was conducted to determine compliance with MI-ROP-M4204-2018b issued by 
the Michigan department of Environment. Great Lakes, and Energy (EGLE). Method deviations 
were requested for EPA Methods I A and 25 and are listed in section 5.C. The results of the test 
program are presented in Table 1. 

1.a Identification, Location, and Dates of Test 

Sampling and analysis for the emission test program was conducted on June 27-29, 2023. at the 
ZFS facility Plant located in Zeeland, Ml 

l.b Purpose of Testing 

AQD issued Renewable Operating Permit No. MI-ROP- M4204-2018a to ZFS on September 18. 
2018. This permit limits emissions as summarized by Table I. 

l.c Source Description 

ZFS operates under renewable operating permit MI-ROP-M4204-2018b which includes 
EUPREPEQUIPMENT, EUEXTRACTION, and EULF/NGENGINES 1 and 2. 

Soybeans are passed through a processing area (EUPREPEQUf PMENT) to prepare the beans 
before the oil is extracted. A maximum rated capacity of 1,050 tons of soybeans per day are 
handled, cleaned, cracked and dehulled, ground, conditioned, and flaked within this area. 
Emission from the vertical seed conditioner (YSC) are controlled by a cyclone, and all other 
equipment is controlled by a baghouse. The testing conducted is only on the baghouse exhaust 
stack, and not the VSC cyclone stack. 

Gasses from EUXTRACTION are sent to the Mineral Oil Absorption System (MOS). The \10S 
captures most solvent from vent gases and returns the recovered solvent to the work tank to be: 
reused in the process. Gasses enter the bottom of the absorption column and rise through packing 
to the top of the tower. Cold mineral oil enters the tower at the top and t1ows down through the 
packing. The mineral oil absorbs hexane from the gas stream. Desolventized gasses exit through 
a demister at the top and are vented to the atmosphere at SYMATNVENT. 

ZFS Operates two 2,300 BHP Caterpillar 3520C reciprocating internal combustion engines 
fueled with treated landfill or natural gas. Each engine has its own exhaust stack along \,\,ith a 
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shared v.aste heat boiler stack. Valves can be closed to the engine exhaust stacks to run through 
the shared waste heat boiler stack to capture any heat from the engine exhaust. The valves \Vere 
adjusted during the test program to route the exhaust through the shared waste heat boiler stack. 
Only a single engine was operated at a time. CYET measured the flow rate in the waste heat 
boiler stack as well as the engine stack after the valves were closed and there was no detectable 
fl ow in the engine stacks, therefore sampling was performed from the waste heat boiler stack for 
each engine. 

Figures 1-3 present the test port and traverse/sampling point locations used at each site. 

l.d Test Program Contacts 

The contact for the source and test report is: 

Mr. Brandon LaRosa 
Environmental Engineer 
Zeeland Farm Services, Incorporated 
(616) 879-1715 

Names and affiliations for personnel v. ho were present during the testing program arc 
summarized by Table 2. 

Name, Title, and Email 

Mr. Brandon LaRosa 
Environmental Engineer 
brandonl 'ti:zfs.com 

Ms. Hannah O'Toole 
EHS Manager 
hannaho d'zfs.com 

Mr. Brandon Chase 
Senior Environmental Engineer 
bchasel'a'cvetinc .com 
Mr. Matthew Young 
Senior Project Manager 
mvoung(w.cyetinc.com 

Mr. Trevor Drost 
Environmental Qual ity Analyst 
drosn(a' michigan.go.., 

Zeeland Farm Services, Incorporated 
Emissions Test Report 

Table2 
Test Personnel 

Affiliation 

Zeeland Farm Services, 
Incorporated 
2468 84th Avenue 
Zeeland. Michigan 49464 
Zeeland Farm Services, 
Incorporated 
2468 84th Avenue 
Zeeland. Michigan 49464 
CYET 
28744 Groveland Street 
Madison Heights, Mr 48071 
CYET 
28744 Groveland Street 
Madison Heights, Mf 48071 
Air Quality Division 
Michigan Dept of Environment, 
Great Lakes & Energy 
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Telephone 

(616) 879-1715 

(616) 748-3961 

(248) 506-0 I 07 

(586) 744-9) 33 

(51 7) 245-5781 

CYET Project Number 231651 
August 15 2023 



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

CYEt 
2. Summary of Results 

Sections 2.a through 2.d summarize the results of the emissions compliance test program. 

2.a Operating Data 

Process data monitored during the emissions test program include: 

EUPREPEQUIPMENT 
• Soybeans Processed, tons 
• Baghouse differential pressure, inches of water column 

EUEXTRACTlON 
• Soybeans Processed, tons 
• Mineral Oil Flowrate, gpm 

EULF/NGENGINE 1 and 2 
• Engine Load, KW 
• LFG Heat Content, BTU 
• LFG Methane Content. % 
• LFG Fuel Flow. scfm 

Process operating data is included in Appendix G. 

2.b Applicable Permit 

The applicable permit for this emissions test program is Renewable Operating Permit (ROI') No. 
Ml-ROP-M4204-2018b. 

2.c Results 

The O\'erall results of the emission test program as well as emission limits are summarized b: 
Table I (see Section 5.a. and Appendix A). Detailed emission rates are presented in Tabk:.. 3-8 
in Appendix A. 

3. Source Description 

Sections 3 .a through 3 .e provide a detailed description of the process. 

3.a Process Description 

ZFS operates under renewable operating permit M I-ROP-M4204-2018b which includes 
EUPREPEQUIPMENT, EUEXTRACTfON, and EULF/NGENGINES 1 and 2. 

Zeeland Farm Services Incorporated 
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Soybeans are passed through a processing area (EUPREPEQUIPMENT) to prepare the beans 
before the oil is extracted. A maximum rated capacity of I .050 tons of soybeans per day arc 
handled. cleaned, cracked and dehulled, ground, conditioned, and flaked within this area. 
Emission from the vertical seed conditioner (VSC) are controlled by a cyclone, and all other 
equipment is controlled by a baghouse. The testing conducted is only on the baghouse exhaust 
stack, and not the VSC cyclone stack. 

Gasses from EUXTRACTION are sent to the Mineral Oil Absorption System (MOS). The 1·v10 s 
captures most solvent from vent gases and returns the recovered solvent to the work tank to be 
reused in the process. Gasses enter the bottom of the absorption column and rise through pad :ing 
to the top of the tower. Cold mineral oil enters the tower at the top and flows down through the 
packing. The mineral oil absorbs hexane from the gas stream. Desolventized gasses exit through 
a demister at the top and are vented to the atmosphere at SVMAINVENT. 

ZFS Operates two 2,300 BHP Caterpillar 3520C reciprocating internal combustion engines 
fueled with treated landfill or natural gas. Each engine has its own exhaust stack along \Vi th a 
shared waste heat boiler stack. Valves can be closed to the engine exhaust stacks to run through 
the shared waste heat boiler stack to capture any heat from the engine exhaust. Only a single 
engine was operated at a time. CYET measured the flow rate in the waste heat boiler stack as 
well as the engine stack after the valves were closed and there was no detectable flO\\ in the 
engine stacks. therefore sampling was performed from the waste heat boiler stack for each 
engine. 

3.b Process Flow Diagram 

Due to the simplicity of the process, a process flow diagram is not necessary. 

3.c Raw and Finished Materials 

Raw materials associated with EUPREPEQUIPMENT are soybeans. EUEXTRACTIO"\ uses 
hexane to extract soybean oil. EULF/NGENGINES I and 2 typically use landfill gas as fue l. 
however they are also able to run using natural gas. The engines were tested while using landfill 
gas. 

3.d Process Capacity 

The facility is permitted to process a maximum of 1,050 tons of soybeans per da1 through 
EUPREPEQUIPMENT and EUEXTRACTION. EULFNGENGINES 1 and 2 are both ratt:J at 
2,300 bhp (1600 kW) at 100% load. 

3.e Process Instrumentation 

Process data monitored during the emissions test program include: 
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EUPREPEQUIPMENT 
• Soybeans Processed. tons 
• Baghouse differential pressure, inches of water column 

EUEXTRACTION 
• Soybeans Processed. tons 
• Mineral Oil Flowratc, gpm 

EULF/NGENGINE 1 and 2 
• Engine Load, KW 
• LFG Heat Content. BTU 
• LFG Methane Content, % 
• LFG Fuel Flow, scfm 

Process operating data is included in Appendix G. 

4. Sampling and Analytical Procedures 

Sections 4.a through 4.d provide a summary of the sampling and analytical procedures used. 

4.a Sampling Train and Field Procedures 

Sampling and analysis procedures followed the methods codified at 40 CFR 60, Appendix A and 
40 CFR 63, Appendix A: 

Method I - "Sample and Velocity Traverses for Stationary Sources" was used 
to determine the sampling locations and the stack traverse point!>. 

Method 1 A - '·Sample and Velocity Traverses for Stationary Sources wi1h Small Stacks 
or Ducts" was used to determine the sampling locations and the stack 
traverse points. 

'.'vtcthod 2 - "Determination of Stack Gas Velocity and Volumetric Flmrrate ·· ,,as used 
to determine average exhaust gas velocity. 

Method 3 - "Gas Analysis.for Determination of Dry Molecular Weight "(Fyrite 
Method) was used to evaluate the molecular weight of the exhaw,t 
gas. 

Method 3A - ''Determination of Oxygen and Carbon Dioxide Concentrations in 
emissions from stationary sources., (Instrumental Ana(vzer Procedure/ 
was used to determine the oxygen of the exhaust gas. 

Method 4 - ''Determination of :Moisture Content in Srack Gases" was used to 

determine the moisture content of the exhaust gas. 

Zeeland Farm Services, Incorporated 
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cvEf 
Method 5 - '·Determination of Particulate Emissionsji-om Stationa,y Sources .. 

was used to determine the concentration of particulate in the exhaust gas. 

Method 6C - '·Determination of Sulfur Dioxide Emissions.from Stationary 
Sources ,. (lmtrumenta/ Analyzer Procedure) was used to determine the 
sulfur dioxide concentration of the exhaust gas. 

Method 7E- ··Determination of Nitrogen Oxides Emissions from Stationary 
Sources ''(Instrumental Analyzer Procedure) was used to determine the 
nitrogen oxide concentration of the exhaust gas. 

Method 10 - .. Determination of Carbon Monoxide Emissions from Stationa1J' 
Sources " was used to determine the carbon monoxide concentration or the 
exhaust gas. 

Method 25 - '·Determination of Total Gaseous Non-Methane Organic emissions a\· 
carbon" was used to determine the TGNMO concentration of 
the exhaust gas. 

Method 25A - '·Determination of Total Gaseous Organic concentration usin~ a 
flame ioni=ation analyzer" (mod(fiedfor methane subtraction! was 
used to determine the volatile organic compound concentration of 
the exhaust gas. 

Method 202 - "Dry Jmpinger Method for Determining Condensable Particulate 
Emissions from Stationary Sources Stationary Sources. , was used to 
detem1ine the concentration of particulate in the exhaust gas. 

Method 323 - "Measurement of Formaldehyde Emissions From Natural Gos-Fired 
Stationary Sources-Acetyl Acetone Derivatization Method '' 
was used to measure the formaldehyde concentration of the exhaust gas. 

USEPA Method I was utilized to determine the necessary sampling points in which to collect the 
air pollutants. This method is applicable to sources that are not cyclonic or swirling. and the duct 
diameter is greater than 12 inches. The sample location was verified to meet at least 2 duct 
diameters downstream, and at least 0.5 duct diameters upstream of any flov, disturbances. 

USEPA Method I A was utilized to determine the necessary sampling points for flow rates on 
EUEXTRACTION. This method is applicable to sources that are not cyclonic or swirling. and 
the duct diameter is greater than 4 inches but less than 12 inches. The sample location \\ a~ 
verified to meet at least 2 duct diameters downstream, and at least 0.5 duct diameters upstream of 
any flow disturbances. 
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cvri 
The test team verified the absence of cyclonic flow in the field. The existence of cyclonic no\\ is 
determined by measuring the fl ow angle at each sample point. The flow angle is the dire<.:tion of 
flow and the axis of the duct. If the average of the absolute values of the flow angles is greater 
than 20 degrees. cyclonic flow exists. None of the sources sampled indicated cyclonic flO\\ 

USEPA Method 2 was utilized to measure exhaust gas velocity pressures and temperatures 
utilizing an S-type pitot tube equipped with a thermocouple, and an inclined manometer. 

The S-Type Pitot tube dimensions were verified to be within the specified limits of Method 2 
Figure 2-2. Therefore a baseline pitot tube coefficient of 0.84 (dimensionless) \\as assigned. All 
thermocouple systems used during testing used the alternative Method 2 thermocouple 
calibration procedures specified in AL T-011 to ensure that the temperature of each thermocouple 
and reference thermometer agree to within ±2 °F. 

The sampling apparatus was setup onsite, noting that the manometer is level and zeroed 
continuously throughout sampling. A pre- and post-test leak check of the system was performed 
by reach ing at least 3" H:iO on both the impact and static pressure sides of the S-type pitot wbe. 
and closing off the system. The system leak check passes when the pressure rema ins stable for a 
minimum of 15 seconds. The velocity head and temperature arc then measured at each sampl ing 
point specified by USEPA Method I. 

Molecular weight determinations were evaluated using the Fyrite® procedure. The equipment used for 
this evaluation consists of a one-way squeeze bulb with connecting tubing and a set of F) rite•J< 
combustion gas analyzers (02 and CO2). A grab sample of the exhaust gas was analyzed for each test 
run. 

The Fyrite analyzers are audited monthly by collecting a known concentration of 02 and CO:: ( protocol 
I gas cylinder) in a tedlar bag and analyzing using the fyrite. Three consecutive samples are measured 
and must agree with the protocol 1 gas cyl inder values within ±0.5%. 

USEPA Method 4 was utilized to measure the moisture content of the gas utilizing the \tlcthod 
5/202 and Method 323 sampling systems. 

On the EU EXTRACTION SVMAINYENT, moisture content was determined using v-:et 
bulb/dry bulb measurements and pressure saturation tables. 

The 02 content was continuously measured via gas analyzer. The gas stream is dra\rn through a 
stainless-steel probe with an in-line filter to remove any particulate, a heated Teflon'.Ri sample 
line (~250°F), and through a refrigerated gas sample conditioner to remove the moisture from the 
sample before it enters the gas analyzers. Data is recorded on a PC equipped with data 
acqui sition software. 

fn accordance v. ith Method 7E, an analyzer calibration error test was perfonned prior to 
sampling. Zero-, mid- and high-level gases are introduced directly to the analyzer sequentially 
and recording the analyzer response. For method 3A, the calibration error must be within 0.5% 
of each calibration gas. An initial system bias check is determined by introducing zero- and mid-

Zeeland Fann Se"'ices Incorporated 
Emissions Test Report 

Page 11 of 239 CYET Proje-:t Number 231651 
August 15. 2023 



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

cvd 
gases into the sampling system and recording the analyzer response for each calibration gas. 1 his 
check is performed after each test run to determine that both the system bias is 0.5%, and that thl: 
analyzer drift does not exceed 0.5% during any run. 

The SO2 ppm was continuously measured via gas analyzer. The gas stream is drav, n through a 
stainless-steel probe with an in-line filter to remove any particulate, a heated Teflon® sample 
line (~250°F), and through a refrigerated gas sample conditioner to remove the moisture from the 
sample before it enters the gas analyzer. Data is recorded on a PC equipped with data acquisition 
software. 

The >J"Ox ppm was continuously measured via chemiluminescence gas analyzer. The gas stream 
is drawn through a stainless-steel probe with an in-line filter to remove any particulate. a heah::J 
Teflon® sample line (~250°F), and through a refrigerated gas sample conditioner to remove the 
moisture from the sample before it enters the gas analyzer. Data is recorded on a PC equippl:d 
with data acquisition software. 

The CO ppm was continuously measured via gas analyzer. The gas stream is drav.n through a 
stainless-steel probe v. ith an in-line filter to remove any particulate. a heated Teflon.&, sample 
line (-250°F). and through a refrigerated gas sample conditioner to remove the moisture from tht: 
sample before it enters the gas analyzer. Data is recorded on a PC equipped with data acquisition 
software. 

An analyzer calibration error test was performed prior to sampl ing. Zero-, mid- and high-le\'el 
gases arc introduced directly to the analyzer sequentially, recording the analyzer response. The 
calibration error must be within 2% of the calibration span. An initial system bias check i~ 
dete1mined b) introducing zero- and mid-gases into the sampling system and recording the 
analyzer response for each calibration gas. This check is performed after each test run to 
determine that both the system bias is 5% of the calibration span, and that the analyzer drift do~s 
not exceed 3% of the calibration span during any run. 

Recorded S02. NOx. and CO concentrations are averaged and reported for the durm:on of each 
test (as drift corrected per Method 7E). A drawing of the sampling train used for the testing 
program is presented as Figure 4. 

USEPA Methods 5/202 was used to measure both Filterable Particulate Matter (FPM) and 
Condensable Particulate Matter (CPM) to determine the Total Particulate Matter (TP\1). A 
Nutech® Model 2010 modular isokinetic stack sampling system consisting of (I) a sta,nless 
steel nozzle, (2) a glass probe, (3) a tared 90mm glass fiber filter, (4) a vertical condenser. (5) 
an empty potbellied impinger. (6) an empty Greenburg-Smith (GS) impinger, (7) an unheated 
filter holder"' ith 47mm Teflon filter (CPM Filter), (8) a second Greenburg-Smith (GS) 
impinger with 100 ml of H20, (9) and an impinger filled with approximately 300 grams of silica 
gel. 

The metering system is calibrated before and after the field test to confirm that the DG\1 
calibration factor (Y) value has not changed by more than 5%. The field balance used onsite is 
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mt 
checked daily using a certified 500g weight to ensure that the balance measures within :::::_0.5g of 
the certified mass. 

The sampling system was set up onsite, noting that the manometer is level and zeroed 
continuously throughout sampling. A pre- and post-test leak check of the system were performed 
by plugging the end of the sample probe and reaching a vacuum of 15 in. Hg. The system passe:i 
when the leakage rate of the dry gas meter is no greater than 0.020 cfm. A sample of the gas is 
obtained by inserting the probe and nozzle to each sampling point as per Method I and extracting 
the sample at isokinetic conditions(± I 0%). Probe and filter temperatures are maintained 248 
±25 F for the duration of each test. The CPM filter is maintained between 68-85 F during the 
testing. 

After the post-test leak check, the sampling train is disassembled, and the fi lter is collected into a 
petri dish. The nozzle. probe, and the front half of the filter holder assembly arc brushed. and 
triple rinsed with acetone and collected in a sample container. The impinger train is v.eighl!tl. and 
then purged with nitrogen at 14 1pm for I hour. The back half of the tilter holder and connecting 
lines, the vertical condenser, the potbelly impinger. the 1st GS impinger, and the front halt of the 
CPM filter are then double rinsed with high purity deionized water and collected (container I. 
aqueous liquid impingcr contents). The same components are then single rinsed with aceton-:. 
and double rinsed with hexane and collected (container 2, organic rinses). The CPM iiltl!r 1s 
collected into a petri di sh (container 3, CPM filter sample) Each container is labeled '.\ith the 
client. test location. test number. and test date. The container is sealed, and the I iquid le\ el i-; 
marked on the outside of the container. Blank samples of each reagent are collected on site as per 
the method. All samples are logged using standard Chain of Custody procedures. and then 
transported to CYET's office and/or the contracted laboratory for analysis. A drawing of the 
sampling train used for the testing program is presented as Figure 6. 

The TGN'.\11O \\as measured utilizing the procedures of Method 25. TG MO was anal)zed b~ 
gas chromatography/flame ionization detector (GC/FlD) at AAC Labs in Ventura, California and 
reported as carbon. The gas stream is drawn through a length of teflon line, an in line filter 
assembly. a straight trap condenser cooled with dry ice. a flow controller, a vacuum gage. and an 
8-liter evacuated summa canister. 

The sampling system is modified from the typical Method 25 train since the probe and tilter will 
not be heated during testing due to safety concerns. Additionally. the trap used in this train,, ill 
be constructed using the provisions of SCAQMD 25.1 which utilizes a straight condensate trap. 
rather than a U condensate trap described in Method 25. 

A dra'Wing of the sampling train used for the testing program is presented as Figure 7. 

The THC ppm was continuously measured via a flame ionization analyzer calibrated with 
propane. The gas stream is drawn through a stainless-steel probe with an in-line filter to remove 
any particulate, and a heated Teflon® sample line (- 250°F) before it enters the gas anal~ zer. 
Data is recorded on a PC equipped with data acquisition software. 
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The JUM Model l 09A analyzer utilizes two flame ionization detectors (FIDs) to report the 
average ppm, for total hydrocarbons (THC). as propane. as well as the average ppm, for 
methane (as methane). Upon entry, the analyzer splits the gas stream. One FID ionizes all of the 
hydrocarbons in the gas stream sample into carbon, which is then detected as a concentration of 
total hydrocarbons. Using an analog signal, specifically voltage. the concentration of THC is 
then sent to the data acquisition system (DAS), where recordings are taken at 4-second inten al:, 
to produce an average based on the overall duration of the test. This average is then used to 
determine the a\ erage ppmv for THC reported as the calibration gas, propane, in equ valent 
units. 

The second FID reports methane only. The sample enters a chamber containing a catal~ st that 
destroys all of the hydrocarbons present in the gas stream other than methane. As with the Tl JC' 
sample, the methane gas concentration is sent to the DAS and recorded. The methane 
concentration. reported as methane, can then be converted to methane, reported as propan1.. b) 
dividing the measured methane concentration by the analyzer's response factor. 

The analyzer· s response factor is obtained by introducing a methane calibration gas to the 
calibrated J.U.M. 109A. The response of the analyzer's THC FID to the methane calibration gas. 
in ppmv as propane. is divided by the Methane analyzer·s response to the methane calibration 
gas. in ppmv as methane. 

An analyzer calibration error test was performed prior to sampling. Zero-, lo\\-, mid- and high­
level gases are introduced to the sampling system sequentially, recording the analyzer respon:,e. 
The calibration error must be within 5% of each calibration gas. A drift determination was 
performed after each test run by introducing the zero and mid-level calibration gases. to 
determine that the analyzer drift does not exceed 3% of the calibration span during an~ run. 
Recorded THC concentrations are averaged and reported for the duration of each test (as drift 
corrected per Method 7E). A drawing of the sampling train used for the testing program is 
presented as Figure 5. 

l.JSEPA Method 323 was used to measure formaldehyde utilizing a dual Dry Gas l\.feter 
sampling system consisting of (I) a stainless steel probe (2) a set of three midget impingers ,, ith 
the first serving as an empty knockout, the second containing 20 ml of DI water, and a third 
containing silica gel (3) a length of sample line, and (4) a dry gas meter control case equipped 
v. ith 2 pumps, 2 dry gas meters, and calibrated orifices. 

Method 323 field duplicates were performed on each engine as per Method 323 sect.on 8.4.1. 
A pair of independent sample trains were operated concurrently during Run 2. The duplicate 
sample trains were recovered and reported as independent sample runs (Run 2A and Run 2B). 
The percent difference in stack exhaust concentration indicated by the field duplicates should bl.! 
within 20% of their mean concentration. The percent difference for the field duplicates on 
Engine 1 and Engine 2 were 15% and 19%, respectively. 

The metering system is calibrated before and after the field test to confirm that the DG\1 
calibration factor (Y) value has not changed by more than 5%. The field balance used onsite is 
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checked daily using a certified 500g weight to ensure that the balance measures within :!_0.5g of 
the certified mass. 

A pre- and post-test leak check of the system were performed by plugging the end of the sample 
probe and observing the leak rate. The system passes when the leakage rate of the d1; gas meter 
is no greater than 2 percent of the sample rate (~0.4 U min). A sample of the gas is obtained b:,, 
inserting the probe into the stack and sampling from a single point. Sample flO\Hate. dr) gas 
meter exhaust temperature and other necessary information were logged every 5 minutes during 
each run. Duplicate sample trains were performed simultaneously during Run 2 on each engine. 

After the post-test leak check, the sampling train is disassembled. The impinger train is \\Cighed 
for moisture determination. The impinger catch is transferred to an amber 40-mL VOA bottle 
v, ith a Teflon-lined cap. The probe, connecting line, first two midget impinges and connecti ng 
glassware are rinsed with high purity deionized water which is added to the VOA bottle. rhe 
VOA bottle is filled so no headspace remains before being sealed. 

Blank samples of each reagent are collected onsite as per the method. All samples are logged 
using standard Chain of Custody procedures. and then transported to CYET's office and 1or tht. 
contracted laboratory for analysis. A drawing of the sampling train used for the testing program 
is presented as Figure 8. 

4.b Recovery and Analytical Procedures 

Recovery and analytical procedures are included in section 4.a. 

4.c Sampling Ports 

A diagram of the stacks indicating traverse point and sampling locations and stack dimensions is 
included as Figures 1-3. 

4.d Traverse Points 

A diagram of the stacks indicating traverse point and sampling locations and stack dimensions is 
included as Figures 1-3. 

5. Test Results and Discussion 

Sections 5.a through 5.k provide a summary of the test results. 
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5.a Results Tabulation 

The overall results of the emissions test program are summarized by Table 1. Detailed results 
for the emissions test program are summarized by Tables 3-8 in Appendix A. 

Table 1 
Overall Emission Summary 
Test Dates· June 27-29, 2023 

Source Parameter Reporting Test Result 
I 

Limit 
Units 

FPM lbs/1,000 lbs 0.00 1 A 0.044 I 

EUPREPEQUIPMENT PM 10 lb/hr 0.] 8 A 5.36 

PM2s lb/hr 0.]8A 4.25 

EU EXTRACTION voe lb/hr 0.09 7.12 
NOx lb/hr 2.79 4.56 
co lb/hr 13.14 22.44 

EULF/NGENGINE I voe lb/hr 2.12 4.02 I 

Formaldehyde lb/hr l.2B 2.8 I 

SO2 lb/hr 1.69 2.77 
NOx lb/hr 2.71 4.56 
co lb/hr I 2.55 22.44 

EULF/NGEN GINE 2 voe lb/hr 0.96 4.02 
j -

F onnaldehvde lb/hr 1.1 2.8 
SO2 lb/hr 1.69 2.77 I 

A: Result is average of Runs 2-4. Run I results are included in Table 3 
B: Results is average of Runs 1, 2A, and 2B. Run 3 results are included in Table 6 

5.b Discussion of Results 

All test results are in compl iance with pennit limits. 

Run I of the MS/202 sampling on EUPREPEQUIPMENT had a lot of loose particulate matter on 
the fil ter. CYET believes that while performing the sampling at the sample point closest to the 
stack wall, that the edge of the stack was inadvertently scraped with the nozzle resulting in the 
loose particulate being collected and is not representative of the true emission rate. An 
additional sample run (Run 4) was conducted. EUPREPEQUIPMENT FPM Results presented in 
Table I exclude the flagged Run I results. Table 3 in Appendix A includes the results of Run I . 
It should be noted that while EUPREPEQUIPMENT FPM emission rates for the flagged Run l 
are biased high, they are still below the permit limits for all parameters. 

Formaldehyde results for Run 3 of the M323 sampling on EULF/NGENGINE I are much lower 
than expected and have been flagged. EULF/NGENGINE I formaldehyde results presented in 
Table 1 exclude the flagged Run 3 results. Table 6 in Appendix A includes the results of Run 3 
and presents the overall average emission rates two ways; Including Run 3 and excluding Run 3. 
It should be noted that EULF/NGENGINE I formaldehyde emission rates are belo\\, the limit 
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whether Run 3 is included in the overall average or not. It should also be noted that fie ld 
duplicates were performed concurrently during Run 2 on each engine (see section 4a), gi, ing a 
total of 4 independent sampling runs on each engine (Run I, Run 2A, Run 28, and Run 3). 

Results for the test program are presented as the average of 4 sample runs for each source to 
include the results of the duplicate samples. as per USEPA method 323 section 8.4.1. Resulb for 
EULF/NGENGINE I are presented as the average of 3 sample runs due to the fl agged Run 3 
results. 

The oYerall average moisture results from the Method 323 sampling were used to calculate 
molecular weight and flow rates for each engine. The overall average moisture for 
EULF/NGE GI 1E I was 13.12%. and the overall average moisture for EULF/NGF'.\IGINE 2 
was 13.38% . 

5.c Sampling Procedure Variations 

The following method variations were granted for the test program: 

The EUEXTRACTION vent measured 3.75 inches in diameter. This source is also equipped 
with only one sample port. EGLE approved sampling from a single sample port using 8 points to 
take velocity measurements across the diameter of the stack utilizing a standard pi tot tube. A 
standard pitot was unable to fit into the sampling port, so a small s-type pitot was used instead. 
Measurements were taken before and after each sample, and the average of the two 
measurements were used to calculate emissions rates for each test run. 

The \1ethod 25 sampling system is modified from the typical Method 25 train since the probe 
and filter were not heated during testing due to safety concerns (EUEXTRACTfON is a Class I. 
Division I hazardous location and electrical equipment must be avoided or be .. intrinsically 
safe'·). Additionally. the trap used in this train was constructed using the provisions ofSCAQ\tlD 
25.1 which utilizes a straight condensate trap. rather than a U condensate trap described in 
Method 25. 

The aforementioned method deviations were approved for use in the test plan acceptance letter 
dated June 23. 2023. The approval letter from EGLE is provided in Appendix H. 

5.d Process or Control Device Upsets 

1o upset conditions occurred during testing. 

5.e Control Device Maintenance 

There was no contro l equipment maintenance performed during the emissions test program. 

5.f Re-Test 

The emissions test program was not a re-test. 
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5.g Audit Sample Analyses 

No audit samples were collected as part of the test program. 

5.h Calibration Sheets 

Relevant equipment calibration documents are provided in Appendix D. 

5.i Sample Calculations 

Sample calculations are provided in Appendix E. 

5.j Field Data Sheets 

Field documents and raw CEM data relevant to the emissions test program are presented in 
Appendix C. 

5.k Laboratory Data 

Laboratory analytical data is provided electronically in Appendix F. 
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MEASUREMENT UNCERTAINTY STATEMENT 

Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report.\\ hene\er 
possible. CYET personnel reduce the impact of these uncertainty factors through the use of 
approved and validated test methods. In addition, CYET personnel perform routine instrument 
and equipment calibrations and ensure that the calibration standards, instruments, and equipment 
used during test events meet, at a minimum, test method specifications as well as the 
specifications of our Quality Manual and ASTM D 7036-04. The limitations of the various 
methods, instruments. equipment. and materials utilized during this test have been reasonabl: 
considered. but the ultimate impact of the cumulative uncertainty of this project is not full} 
identified within the results of this report. 

REPORT SIGNATURES 

CYET operated in conformance with the requirements of ASTM D7036-04 during this emi:,:,ions 
test project and this emissions test report: 

This report was prepared by: ___ ~-- -------~----
Brandon Chase 
Senior Environmental Engineer 

This report was reviewed by: __ __,1l1-----1++-_~_--___ _ Matthewe-

Zeeland Fam, Services, Incorporated 
Emissions Test Report 

Senior Project Manager 
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Table 1 
Overall Emission Summary 
Test Dates: June 27-29, 2023 

I Source Parameter Reporting Test Result Limit 
Units 

FPM lbs/1,000 lbs 0.001 A 0.044 
EUPREPEQU IPMENT PM10 lb/hr 0.18 A 5.36 

PM2 s lb/hr 0.]8 A 4.25 
EUEXTRACTrON voe lb/hr 0.09 7.12 

NOx lb/hr 2.79 I 4.56 
co lb/hr 13.14 I 22.44 

EULF/NGENGINE I voe lb/hr 2.1 2 I 4.02 
Formaldehyde lb/hr 1.28 i 2.8 

S02 lb/hr 1.69 ' 2.77 
NOx lb/hr 2.71 4.56 
co lb/hr 12.55 22.44 

EULF/NGENGINE 2 voe lb/hr 0.96 I 4.02 
Formaldehvde lb/hr l.1 I 2.8 

S02 lb/hr l.69 2.77 

A: Result is average of Runs 2-4. Run I results are included in Table 3 
B: Results is average of Runs I, 2A, and 2B. Run 3 results are included in Table 6 
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Name, Title, and Email 

Mr. Brandon LaRosa 
Environmental Engineer 
brandonl@zfs.com 

Ms. Hannah O'Toole 
EHS Manager 
hannaho@zfs.com 

Mr. Brandon Chase 
Senior Em ironmental Engineer 
bchase@cvetinc.com 
Mr. Manhew Young 
Senior Project Manager 
mvoung@cyetinc.com 

Mr. T re,·or Drost 
Environmental Quality Analyst 
drostt@michigan.gov 

Zeeland Farm Services Incorporated 
Emissions Test Report 

Table 2 
Test Personnel 

Affiliation 

Zeeland Farm Services, 
Incorporated 
2468 84th Avenue 
Zeeland, Michigan 49464 
Zeeland Farm Services, 
Incorporated 
2468 84th Avenue 
Zeeland, Michigan 49464 
CYET 
28744 Groveland Street 
Madison Heights, MI 48071 
CYET 
28744 Groveland Street 
Madison Heights, MI 48071 
Air Quality Division 
Michigan Dept of Environment. 
Great Lakes & Energy 

Page 22 of 239 

Telephone 

(616) 879- 1715 

(616) 748-3961 

(248) 506-0 I 07 

(586) 744-9133 

(517) 245-5781 
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Table 3 

EUPREPEQUIPMENT Particu"te Matter Emluion RatH 

Chant ZFS 

I 1- EUPREP£0llPIIENT 

i HI lnfonnation 

TestNUIT'.De" I 3 

I Test Cate 6.'2712023 6'27/2C23 6127,2023 

P.un Star1 Time 813 10 32 12 48 

RJn F1n1sn 11me 9 39 11 56 14 10 

Net Traverse Points 24 24 24 

Net ~un Time ~inules 72 72 72 

I MotorlNonla lnfom,ation 

lle:er Temperaw•e Tm (F) 76.0 85 • 912 

Meter Pressure. Pm (1n Hg) 29 2 29 2 29 2 

I 
Measured Sample Volume (Vm) 528 56 5 56.1 

Sarrp1e Volume (Vm-Std ft'} 50.2 52 9 52.0 

San-p:e Voh,me (V,n.Std m') 142 1.50 1 .47 

C.mdenu:e Volu'1"1& (Vw-s1d) 1 377 1.81, 1.693 
Gu Oe,,S11') (P'S(S!d) los,tt3' {.....et) 00733 0.0736 0.0735 

I 
Gas Dens1t') (PSisld) lb$.1I>-. {dry) 00745 0.0745 0.0745 

To:al weight of umpled gas {mg lbs) (wel) 3 81 4 03 3.95 

Total we1gh1 o' nmpled gas (mg lbs) (dry) 3 74 3 94 3.87 

Nozzle S12e - AA (ICI- f l.} 0.0001'7 0.000187 0.000187 

IIC1<.1'et1cVan1tion-l 97.4 101 0 10C.8 

I Slack OoUI 

I Average S:a:. TemperaMe. h (F) 114.5 119.8 121.0 

Molecular Weigh I Stade Gas- dry (Md) 28.8 28 8 288 

I 
, ~clecular Weight Slack Gas-wet (Ws) 28.5 285 28 5 
Stack Gas Speeifc Gra,1ty (Gs) 0986 0.986 0.98o 

1 Percent ~lo sture (SNS) 2 67 3 .31 3.15 

Water Vapor Volume ((ractton) 00267 0.0331 0.0315 

PrUSJre. Ps ('"HO) 290 29 0 29 0 

Average Staek Velocity -Vs (ft/sec) 73.8 781 74.9 

I Aree of Sta:k (f12) 49 4.9 4,9 

Exhaust Gu Aowram 

Flcwrate ft\,~ct1,,1al, 21 ]j,4 22.401 22.055 

I Flowr.itte tt' (Standard Wet) 19 3!0 19.778 1g437 

Flowrate 01 (Standard Ory) 16.804 19,123 18.824 
Flowrate m, (standard dry) 533 542 ~33 

1Tota.l Partlc:ulaN: W.ights {mp) 

I To:al ~oZZ.Je.'Frcbe cil:er 280 1.7 2 2 

Organic CondenSlbw! Pa111cuta1e , 0 1 9 '3 
lnorgan,c Condens Die Particulate 1.7 1.8 2.1 

'condensible Blank Correct,on 15 1.5 1.5 

I 
1Total Corotns bit Paf'bculate 1.2 2.2 1 9 
Total Fd:erab1e and Candens1ble PartJ,CUtate 29.2 3.9 ., 
I Fitt,enble Particulato eon .. n,nnion 
lb'fOOO lb ('wet) 0016 o.oo· 0.001 

I 
lb 1000 lb (dcy) 0.016 0.001 0.001 

m:;,dscm (dry} 19.7 1.1 1.5 

r dscf 00086 0.0005 0.0007 

F'"Jterabk P~rtic!Mw Em.N.ion Rite 

lb h I 39 0.08 0.11 

I 
~CondensilM Parti.c4dl.te Oml;.tnWlion 

•l:>11000 fb rwet) 0001 0.001 0.001 
'lb11000 lb 1d")I} 0001 0.001 0.001 

mg/dscm (di\') 0.6 1.5 1.3 

r':iscf 0.0004 0.0006 0.0006 
Condansllw Parliculell Emission A.ate 

I " ~r 006 0 11 009 

Tout Pute:ulaN: Conctintraition 

lbi 1 OCO lb :-Wet) 0017 0.002 0002 

l!b,100010,dcy) 0.017 0.002 0.002 

mgJdscm (jry} 20.5 2.6 2.8 

I grCsd 000,0 00011 0.0012 

IT-i Pan,culote Emission Rate 
lb hr I 45 0.19 0 20 

Ru~ ~ resuhs are presented, but excluded from the average 

I 
Average 1s Run2, Run 3, and Run 4 only 
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6'27'2023 

15 33 

16 56 

24 

72 

95 0 

29 2 

55.5 

51.1 
1_,5 

1.815 

0.0736 

0 0745 

3.89 

3.81 

0.000187 

101.0 

126.0 

28 8 

28 5 
0 983 

343 

0 0343 

29 0 

74.3 

4.9 

218i6 

•9 128 

18 472 

523 

1.8 

10 

1.7 

1.5 

1 2 
3.0 

0.001 

0.001 

1.2 
0.0005 

0.09 

0.001 

0.001 

0.8 

0.0004 

OC6 

0.002 

o.on 
2.1 

0 0009 

0. ~, 

~JS 

29 2 
56.0 

52.0 
. 4' 

1.::3 
O'.H35 

0.~•:'<5 
:. 96 

3 88 

0 000187 

1C0.9 

1~2-~ 
28.8 

28.5 

c.~as 
)30 

0~3~0 

29 0 

75.1 
<9 

27 1• , 

15 .$48 

1e s0o 
533 

• 9 

>DOI 

~.J01 

13 

~.c:oo 

:uo, 
o . .::o, 

1 2 

ocoo; 

o ca 

0 302 

O.JC2 

25 

0 . .:011 
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Table4 
EULF/NGENGl:",'E I NOx, CO, VOC, and SO, Emission Ra1es 

Zeelllnd Farm Sen-ices 

Zeeland. ,1icbigan 

CYET Project '\o. 231651 

Sampling Oates: June 28, 2023 

Parame1er 

Test Run Da1~ 
Test Run Time 

Outlc1 Flo" rate ( dscfm) 
Outlet Flowrate (scfm) 

Ox~gen Conccntra11on (%. drill corrected as per USEPA 7E) 

Omler :s/Ox (onccmranon 1ppmv, corrected as per USEPA 7E) 
NOx Emission Rate (lb/hr) (corrected as per LSEPA 7E) 

Outlet CO Concenrra11on (ppmv. corrected as ~r US EPA 7E) 
CO Emission Rate (lb/hr) (corrected as per l SEPA 7E) 

Outlet SO, Concentration (ppmv, corrected as per USEPA 7E) 

S01 Emission Rate (lb/hr) (corrected as per l'SEPA 7£) 

Outlet VOC Concentrauon (ppmv propane corrected as per USEPA 7[) 
Outlet "1ethane Concentra11on (ppm, methane. corrected as per USEPA 71:) 
Outlet VOC Concentrauon (ppmY propane, -Methane, corrected as per USEPA 7E) 
\ 'OC Emission Rate as Propane(lb/hr) (-\!ethane) (rorre-cted as per l 'SEPA 7E) 

scfm - >.an.i.uJ ~""b,.: ?C'~ pc.· mrnut~ 

Cl-)cim = dry st.tr.J.u'd cubic t"cc, per 1ntr1ute 

ppm, parts per m1\hon on n ,·olJme-10-,..oll!mc basis 

lb-fu - ?1,-'ll!MS per hour 

"1W = rnolccu!:11 "<·ghl 1<0 • ~~ OI. 'sili • 46 01. SO, - 64 05, C ,H, • J4 101 

~4 055 - m1.1 .ar, olwn~ 01~ 31f tit stan.l3rd cond11.1ons (68"F. :::!:9 ~• I lg) 

15 31 ... ft pe-rm
1 

453>00 - mg per lb 

Response factor ob:..uined fr\"lm m-roducmg p:ropar:e mto methane nnn!yzer 

YOC c0rttCl"!.trJ.t1oru are r.icasurcJ on a \\ct basts. all other pollutants .ll't measured on a dry basis 

Equations 

lb hr - ppm\<• \1\.\./24 1JSS • l JS; 1 • I 453.600 • scfm• 60 for \-OC 

Jb,ru -ppm, • \(W/c4 055 • I 35 3 I • I 45J.600 • dcfm• 60 

Cone., 1,,.....,: Cone • (~O Q -1 :5)fl0 () - a,c.O-:) 

Eq 25A- I C, KC_. 

v.11erc C.: • ((';occnt.•·:.1.uon 3S Carbon I ppm,). h: Carbon cqu1,alent correction factor (3 for Propane) 
and en.no• .::,Y1ccnmaul"1n J.t. mea,ur~d. 18!-. propant) 

Zeeland Farm Services, Incorporated 
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Run I 

6/28/2023 
l 5:35-16 35 

4,664 

5.369 

8 23 

83 43 
2.79 

644 91 
13.12 

36 44 

1.70 

548 31 
1,113 29 

6001 
2.21 

2.28 

Run 2 

6 '28/2023 
17 I 1- 18 11 

4.624 
5,322 

8 22 

84 45 
2.80 

651 80 
13. 15 

37 00 

l.71 

558.81 
1,147 42 

55 56 
2.03 

Run 3 

6128 2023 
1845-1<145 

~.5'19 

5.293 

8 2( 

84 75 
2.79 

655 -.:i 

13.16 

36 24 

1.66 

573 Rt-
1,176 26 

57 96 
2.11 

I 

AHr~lL<' 

H,29 

5.328 

8.22 

l\-Ul 
2.79 

650.83 
13.14 

36.56 

l.6'J 

%0.JJ 
1.14~.M, 

s~.R5 

2.12 

Rt:J·.io1on 0 

6-2l-202o - 8(.. 

RECE\VEO 
~UG z 9 2023 

\R QUAL\TY o\V\S\ON 
CYET fro1ect Number 231651 
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Table S 

EllLF/NGE'.'IGINE 2 NOx. CO, VO(', and SO, Emission Rates 

Zeeland Farm Services 

Zeeland, .\1icbigan 

C'YET Project :>.o. 231651 

Sampling Oates: June 28, 2023 

Parameter 

Test Run Dat-:: 
Tes1 Run Time 

Outlet Flowrate (dscfm) 
Outlet Flo,Hate (scfm) 

Ox)g~n Concemra11on ('l-o. dnfl corrected as ixr USEPA 7E) 

Outlet '<Ox eonccmrauon (ppm,, corrected as per US EPA 7E) 
NOx Emission Rate (lb/hr) (corrected as per USE PA 7EJ 

Outlet CO eoncemrauon (ppmv, corrected as per US EPA 7E) 
CO Em~ion Rate (lb. hr) (corrected a.s per l SEPA 7E) 

Outlet SO, Concenrrauon (ppm,, corrected as P<)r USEPA 7E) 

SO, Emission Rate (lb/b r) (corrected as per l SEPA 7[) 

Outlet voe Concentrauon (ppmv propane. corrected as per USEPA 7E) 

Outlet \1ethane eoncenuauon (ppmv methane. corrected as per USl::PA 71::J 
Outlet voe eonccmrauon (ppm, propane, -Methane, corrected as per lJSEPA 7E) 
voe Emission Rate as Propane(lb/hr) (-,lethane) (corrected as per FSEPA 7E) 

scfm - $1.and.irJ c~b1.: f('ct per r.11nutc 

riscfm • dry s?andarC cubic foet ~:- mmutc 

pprm pJ.lb per ;mlhon 0:1. a vol.une•to-,olumc baS1s 

lb/hr - p,,.mds pc, how-

MW • molecular "'e1gh11CO 2~ 01. 'sO, ~ -i6 OJ. SO, o4 05, C\H, • 44 10) 

:4 055 mC'llar \'Olurr,c of ?lf nt star.datd cond,uons (bS''F 19 fl~' Hg) 

3531 tl
1

pcrm
1 

453000 ~ m, per lb 

Response fuctor obtnmed fro1n .n:roduc.ng pro;>ane into methane analyz.er 

VOC conccntrntlons are mca111urcd on a ~ct basis; all other pollutants arc mca'iurcd on a dry basis 

Equations 

lb hr ... pp:nv • ~l\\..f:"4 C-55 • 1 ,; ~ l • I J53.600 • s.:hn• 60 tor\ OC 

Jb.h; P?:-0\ • ,m·,::i C.55 • 1 ;s >I I 453.600 • J:fm• 60 

Conc" 1 s,..,2 C'onc•(~0Q-15~ ~(10. • cO:) 

Eq 25A-I c,-Kc.,.. 
where Cc - Con..:emrauon lS Carbon (ppm\-'), K- Ca.bun cquJ\alent corrccuon factor (3 for Propane) 

and C,, '"" = concen'.Tanon as !Tta,ured tali p'.'"opa'lt) 

Zeeland Fann Sef\/1ces Incorporated 
Emissions Test Report 
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Run I 

6 28/2023 

950-1050 

4,738 

5.469 

770 

76 94 
2.61 

615.56 

12.72 

35 72 

1.69 

397 19 

863 95 
18 26 
0.69 

2.28 

Run 2 

6/28/2023 

1200-1300 

4,657 
5,376 

7 77 

80 32 
2.68 

615 67 

12.51 

Jo 16 

1.68 

38-176 
807 71 

3050 
1.13 

Run 3 

61181013 I 
134:C-1-1-1:C 

.J,65-1 

5.373 

7 83 I 
I 

85 3-1 

2.85 
I 

611 76 I 
12.42 

3t-i 3..,, 

1.69 

376-10 
7'1220 
2~ 9,1 

1.07 

.\\-trHge 

4,683 
5,406 

7.77 

80.1!" 

i.-1 

61V3 

1255 

36.09 

1.69 

386.12 
821.2<1 
25,')fl 

0.<;6 

Rev1s,on 0 

6-77-2::\~3 8(, 

CYET Project Number 231651 
August 15. 2023 
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Table 6 

EULF/NGENGINE 1 Formaldehyde Emission Rates 

Cllent 

Source 

Test Information 

Test Number 

Test Date 

Run Slart Time 

i Run Fm sh T,ne 

Net Run Time M,nutes 

Sam In Information 

Dry Gas Meter Callbrat10n Factor Y 

Meter Temperatcre Tm (F) 

Barornetnc Pressure - Pbar (in. Hg) 

Measured Sample Volume, Vm (Li 
Measured Sample Volume, Vmstd (L) 

Sample Volume (Vm-Std ft3
) 

Conder.sate Vo~ me (Vw-std) 

jPercen1 Mo,stJre ,Sws) 

%R 

Exhaust Gas Flowrat• 

Flowrate ft3 (Standard W et) 

Flowra•e ft3 (Standard D,y) 

Total Formaldehvda Weiahts fmal 

Sample Catch 

Total Formald•h'{de ConcentraUon 

ppmv, dry 

Total FormaJdehVde Emission Rate 

lb/ hr 

Field duplicate 

Eg. 323-2, PD• 100 • (ic,-x, ) / ((ic,+x2)/2) 

ZFS 

EUENGINE1 

R1 

6/28/2023 

15 35 

6 1 35 

60 

1.0099 

97.1 

29.27 

20.238 

18.960 

0.67 

0.137 

16.96 

92.0 

5,369 

4 664 

1.5 

58.3 

1.3 

x,, Run 2A concentration (ppmv) 

x2, Run 28 concentration (ppmv) 

R2A 

6/28:2023 

17:11 

18:11 

60 

1.0099 

1C0.6 

2S.27 

20.634 

19 212 

068 

0.094 

12.20 

92.0 

5,322 

4 624 

1.3 

49.9 

1.1 

~9.9 

58.2 

Zeeland Farm Services, Incorporated 
Emissions Test Report 
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R28 

6128/2023 

17. 11 

a -11 

60 

1.0009 

100.6 

29.27 

20.601 

19.011 

0.67 

0.132 

16.43 

92.0 

5,322 

4624 

1.5 

58.2 

1.3 

PD = 

R3 

6/2812023 

15 

1845 

1 945 

60 

1.0099 

94,9 

29 27 

21.137 

19.884 

0.70 

0052 

6.88 

92.0 

5,293 

4 599 

0 1 

45 

01 

38.3 

2927 

2)653 

12 267 

0.68 

0.104 

·3_ 12 

92.J 

5.328 

462S -

1.1 

42 7 

C.9 

I 

.Avera;e Exck.c1ng 

i Run 3 

I 

i.4 

I 
I 

55.5 

I 
1 2 

CYET Project Number 231651 
August 15. 2023 
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Client 

Source 

Test Information 

Test Number 

Test Date 

Run Stan Time 

Run F1n,sh Time 

Net Run Time Minutes 

Sampling Information 

Dry Gas Meter Calibration Factor, Y 

Meter Temperature Tm (F) 

Barometnc Pressure - Pbar (in. Hg) 

Measured Sample Volume Vm (L) 

Measured Sample Volume Vmstd (L) 

Sample Volume (Vm-Std ft3) 

Conderisate Volume (Vw-std) 

Percent Moisture (Bws) 

%R 

Exhaust Gas Flowrate 

Flowrate ft3 (Standard Wet) 

Flowrate ft3 (Standard Dry) 

Total Formaldehvrle Weiahts (mal 

Sample Catch 

Total Formaldehyde Concentration 

ppmv, dry 

Total Fonnaldehvde Emission Rate 

lo/ hr 

Field duplicate 

Eg 323-2, PD= 100 • (x,-x2) t ((x,+x2)t2) 

Zeeland Farm Services, Incorporated 
Emissions Test Report 

Table 7 

EULF/NGENGINE 2 Formaldehyde Emission Rates 

' 

ZFS 
EUENGltE2 

R1 

6/28/2023 

9.50 

10:50 

60 

1.0099 

91 .3 

29.27 

21.611 

20 461 

0.72 

0.1 13 

13.54 

92.0 

5,469 

4 738 

1.6 

57.7 

1.3 

x,, Run 2A concentration (ppmv) 

x2 Run 2B concentration (ppmv) 

Page 27 of 239 

R2A 

6/28/2023 

12 00 

13:00 

60 

1.0099 

97.9 

29.27 

22.940 

21.464 

0.76 

0.127 

14.38 

92.0 

5,376 

4,657 

1.4 

48. 1 

1.0 

48.1 

39.9 

R2B 

6/28/2023 

12:00 

13:00 

60 

1.0009 

97 9 

29 27 

21.920 

20.326 

0 72 

0.080 

10.04 

92.0 

5,376 

4,657 

1.1 

39.9 

0.9 

PD= 

R3 

6/28/2023 

13 42 

14 42 

60 

1.0099 

97 4 

29 27 

20.884 

19.555 

0.69 

0. 127 

15.57 

92 0 

5 373 

4.654 

1 5 

56.6 

1 2 

19 

96.1 

29 27 

2' 833 

20 452 

0.12 

G "2 

13 38 

92.0 

5 40ci 

4 563 

1 4 

50 6 

1.1 

CYET Proiect Number 231651 
August 15. 2023 
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Parameter 

Test Run Date 

Test Run Ttme 

Outkt Flowrat~ (dscfm) 

Outlet FIO\\Tate (scfm) 

TGNMO Concentration (ppmv as carhon) 
TG"IMO Emission Rate (lb/hr ) 

scfm - stand.ird cubic feet pc~ mmute 

dsct'm .,. di)' standard cub,.: iett per mmutc 

ppim pans per million on n vo!Jn~e--10--.olumc hos1s 

lb•hr • pou.-.!s pee hoer 

~f\\ -molC'Cu.arY.e,ght(Cal"b(\n - 12 0 1) 

Table 8 

El"EXTRACTIO:\ TG~MO F.mission Rates 
Zeeland Farm Services 

Zeeland, Michigan 

C\'ET Project No. 231651 
Sampling Dates: June 29, 2023 

Run I 

6/29/2023 

9 03-10 00 

25 6 

260 

2,127 

0.10 

:.:i. 055 • rr.o:ar vo!ume of AH' at l,tnndard condmon.< (68' F. 29 9~~ Hg) 

35 31 ft1 
J)C'l Jill 

45360() • mg per lb 

[ qulliOnlli 

lb hr= ppm" • MW"2➔ 055 • I 35 31 • t 45.l,600 • scfm ,. oO for TG~ MO 

Zeeland Farm Services, Incorporated 
Emissions Test Report 

Page 28 of 239 

Run 2 

6'2912023 

10 12- 11 12 

27 3 

27.7 

1.501 
0.08 

Run J 

6 :?9:?013 

11 :?8-1:? :?S 

26 5 
:?6 9 

1,790 

0.09 

I 
I 

I 
I 

I 

A,rra~c 

26.5 

26.9 

1.806 

0.09 

Revs,on G 

6-22·2023 - BC 

CYET Project Number 231651 
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0 

Chase Young 

•
Environmental 
Testing 

Diameter 

Upstream 

Downstream 

Upstream 

Downstream 

30 inches 

48 inches 

144 inches 

1.6 diameters 

4.8 diameters 

Traverse 
Point# 

1 

2 
3 
4 

5 

6 

7 

8 
9 

10 

11 
12 

Figure 1 

Distance 
(inches) 

0.63 

2.01 

3.54 

5.31 

7.50 

10.68 

19.32 

22.50 
24.69 

26.46 

27.99 
29.37 

EUPREPEQUIPMENT Exhaust Stack Diagram 

Zeeland Farm Services. Incorporated 
Emissions Test Report 
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0 

-haseYoung 

•
Environmental 
Testing 

Diameter 3.75 inches 

Upstream 120 inches 

Downstream 4 inches 

Upstream 32 diameters 

Downstream 1.067 diameters 

Traverse 
Point# 

1 

2 
3 

4 

5 

6 
7 
8 

Distance 
(inches) 

0.12 

0.39 

0.73 

1.21 

2.54 
3.02 

3.36 

3.63 

Figure 2 
EUEXTRACTION Exhaust Stack Diagram 

Zeeland Fann Services, Incorporated 
Emissions Test Report 
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0 

Chase Young 

•
Environmental 
Testing 

Diameter 28 inches 

Upstream 96 inches 

Downstream 240 inches 

Upstream 3.429 diameters 

Downstream 8.571 diameters 

Traverse 

Point# 

1 

2 

3 

4 

5 

6 

Distance 

(inches) 

1.23 

4.09 

8.29 

19.71 

23.91 

26.77 

EULF/ NGENGINE 1 and EULF/ NGENGINE 2 

were each tested out of the combined boiler stack. 
See section l.c in the report for more details 

Figure 3 
Combined Boiler Stack Exhaust Stack Diagram 

Zeeland Farm Services Incorporated 
Emissions Test Report 
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0 

Chase Young 

IEnvironrnental 
Testing 

Heated Sample Line with 
Stainless Steel Probe 

Pump 

Calibration Lines 

Calibration Gases 

Figure 4 

CO Analyzer 

S02 Analyzer 

Teledyne API 200EH 
NOx and 0 2 Analyzer 

Laptop with 
Data Acquisition System 

USEPA Method 3A/6C/7E/10 Sampling Train 

Zeeland Farm Services Incorporated 
Emissions Test Report 
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0 

Chase Young 

I
Environmental 
Testing 

Heated Sample Line with 
Stainless Steel Probe 

/ 
Pump 

Calibration Lines 

Calibration Gases 

Figure 5 

J.U.M. 109A 
Methane/Non-Methane 
Total Hydrocarbon Analyzer 

0 
ifl:!f)) 
Laptopw,th 
Data Acquis111on Syst~n, 

USEPA Method 25A Sampling Train 

Zeeland Farm Services Incorporated 
Emissions Test Report 
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- - -

~ 

- - -
··~haseYoung 

-. Environmental 
Te~ting 

Heated probe w,th quartz liner & nozzle 

S-type p1tot w/ thermocouple -----

- - - - -
j,, Temperature Sensor 

• • • 

~ 
Glass Filter Holder 

Heated Filter Box 

Pot Bellied lmpinger Empty 

Temperature Sensors 

Orifice 

Zeeland Farm Services, Incorporated 
Em1~sio11s Test Report 

Air-light 
Pump 

Figure 6 
USEPA Method 5/202 Sampling Train 
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- - - - - -
Temperature Sensor 

100 ml DI H20 S,hca Gel 

Vacuum 
Gauge 

Check Valve 

loe Water Bath 

Vacuum 
Line 

CYC-f ProJect Number 2316!:>1 
August 1 5 20:n 
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0 

Chase Young 

I 
Environmental 
Testing 

Stainless steel probe with in stack filter 

I 

I 
Condensate trap 

Not to scale 

Figure 7 
USEPA Method 25 Sampling Train 

Zeeland Farm Services, Incorporated 
Emissions Test Report 
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Summa Canister 
Six-Liter 
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01aseYoung 

I
- Environmental 

Testing 

-

Stainless steel probe 

- - - -

! 
Teflon tubing 

Midget ,mp,ngers 

Cmpty 

Temperature Sensors 

Rootameter i1 ,: 

Zeeland Farm Services, lnco1porated 
Em,ss,ons Test Report 

Air-tight 
Pump 

Figure 8 

Valve 

USEPA Method 323 Sampling Train 
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- -

Silica Gel 

15-20 ml DI H20 

Vacuum 
Gauge 

- -
Check Valve 

Ice Water Bath 

- -

Vacuum 
Line 
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