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1.0 INTRODUCTION  

Source emission testing was conducted by JBR, now Stantec (Stantec) at Sorrento Lactalis, Inc. 
(Sorrento) Nampa Whey Plant located in Nampa, Idaho, in order to determine compliance with 
applicable permit (P-2009.0023) emission limits on the TetraPak Dryer wet scrubber for particulate 
matter (PM), particulate matter less than 10 microns nominal aerodynamic diameter (PM10) and 
opacity.  The emission unit and emission species tested during the compliance program along 
with applicable limits are presented in Table 1. The applicable regulations and regulatory 
requirements for the emission unit that was tested are presented in Table 2. 

This report summarizes data from the testing programs conducted on October 2, 2014.  Daniel 
Vandenberg and Greg Kendall conducted the testing. Mr. Vandenberg served as test team 
leader. 

Table 1  Emission/Control Units, Emission Species and Emission Limits 

EMISSION UNITS EMISSION SPECIES EMISSION LIMITS 

TetraPak Drying Chamber 
  

PM10 ≤ 5.66 lb/hr 
≤ 24.80 tons/yr a 

Visual Opacity 

Shall not exceed 20% opacity for 
a period or periods aggregating 

more than 3 minutes in a 60-
minute period. 

a  Tons per consecutive 12-calender month period. 

 

 

Table 1  Applicable Regulations and Regulatory Requirements 

IDEQ Permit to Construct (PTC) No. P-2009.0023 

Idaho Administrative Procedures Act (IDAPA) Title 58 
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1.1 SOURCE DESCRIPTION 

Dry whey powder is manufactured in the TetraPak whey dryer process equipment.  Up to 400,000 
pounds per day (lb/day) of (95.5 percent total solid) dried whey powder is produced in this 
drying process.   

The TetraPak whey dryer receives whey concentrate at a rate up to 619,176 lb/day, assuming 
62% solids content, from the new evaporator at the plant.  The TetraPak whey drying process 
consists of two 12.5 million British thermal units per hour (MMBtu/hr) natural gas fired burners, a 
drying chamber, and shaking beds.  The two burners heat air that passes into the drying 
chamber to dry whey.  The burners are considered indirect heating devices because the 
combustion gases do not come in contact with the heated air.  Each burner has an exhaust 
stack (P-2 and P-3) that discharges natural gas combustion products.  The heated air dries the 
whey concentrate as it flows through the drying chamber.  The drying chamber exhausts to 
cyclones where product in air is recovered.  The cyclones are considered as process equipment 
for this application.  The purpose of this equipment is to recover solids suspended in air 
discharged from the dryer, which are returned to the process line.  The exhaust from the 
cyclones passes through a venturi air scrubber (P-4) to control discharge of particulate matter 
from this process.  Product from the drying chamber passes over a conditioning belt onto a 
shaking bed and then to storage silos.  Exhaust air from the shaking bed passes through a 
baghouse (P-5) to recover product and control discharge of particulate matter to the air.   

1.2 FACILITY AND TEST FIRM INFORMATION 

Information on the facility location and firms involved with the emissions testing program is 
provided in Table 3. 
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Table 2  Facility and Test Firm Information 

FACILITY CONTACT 

Sorrento Lactalis, Inc. 

4912 Franklin Road 

Nampa, Idaho 83687 

Wendy R. York 

Safety & Environmental Manager 

(208) 463-6674 

TEST FIRM CONTACT 

JBR, now Stantec 

1553 West Elna Rae, Suite 101 

Tempe, Arizona 85281 

Daniel Vandenberg, QSTI 

Senior Technician 

480.829.0457 

 

1.3 TEST FIRM PROJECT SPECIFIC PERSONNEL 

The following were the assignments for designated personnel. 

Test Team Leader: Daniel Vandenberg served as Stantec’s primary contact with Sorrento 
personnel.  Mr. Vandenberg was in charge of all testing activities, daily QA/QC checks, data 
reduction and validation, and final report preparation.  Mr. Vandenberg also performed the EPA 
Method 9 observations and assisted with the operation of the EPA Method 5/202 metering 
consoles and sampling trains.  

Quality Manager: Kathy Houed was responsible for ensuring that field QA/QC procedures were 
followed.  Mrs. Houed was also responsible for the final report review and approval. 

Laboratory Manager: Daniel Vandenberg coordinated in-house laboratory operations.  Mr. 
Vandenberg was responsible for glassware and reagent preparation as well as PM sample 
analysis. 

Support Staff: Greg Kendall provided assistance with the project.  The support staff was 
responsible for operating the metering consoles and sampling trains at the stack outlets, as well 
as performing the initial flow rate traverse, moving the sample probe, and assisting with the 
recovery of the sample trains. 
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2.0 TEST CHRONOLOGY AND RESULTS SUMMARY 

2.1 TEST CHRONOLOGY 

The chronology of tests that were conducted during the testing program is presented in Table 4. 

Table 3  Source Testing Chronology  

DATE TIME TEST METHODS 

10/2/14 0930-1137 EPA Methods 1, 2, 3, 5/202, and 9 – Run 1 

10/2/14 1159-1403 EPA Methods 1, 2, 3, 5/202, and 9 – Run 2 

10/2/14 1427-1635 EPA Methods 1, 2, 3, 5/202, and 9 – Run 3 

 

2.2 TEST RESULTS 

Results of the tests conducted during the compliance program are presented in Tables 5 and 6.  
Test results are presented in Appendix A.  Field data sheets are presented in Appendix B.  
Laboratory results are presented in Appendix C.  Process data are presented in Appendix D. 
Quality assurance and calibration data are presented in Appendix E.  
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Table 4  Particulate Matter (PM) Emissions Results 

PARAMETER RUN 1 RUN 2 RUN 3 AVERAGE 

Date 10/2/14 10/2/14 10/2/14  

Time 0930-1137 1159-1403 1427-1635  

STACK GAS PARAMETERS 

Average Temperature (°F) 111 113 113 112 

Moisture Content (%) 5.0 8.1 8.3 7 

Volumetric Flow Rate (dscfm)  47,883 49,283 48,265 48,477 

FILTERABLE PM EMISSIONS (EPA Method 5) 

Average Concentration (gr/dscf) 0.00115 0.00148 0.000548 0.0011 

FILTERABLE AND CONDENSABLE PARTICULATES EMISSIONS (EPA Method 202) 

Average Concentration (gr/dscf) 0.00245 0.00400 0.00295 0.0031 

Mass Emission Rate (lb/hr) 1.01 1.69 1.22 1.3 

Emission Limit: 5.66 lb/hr 

 

Table 5  Opacity Results 

PARAMETER RUN 1 RUN 2 RUN 3 AVERAGE 

Date 10/2/14 10/2/14 10/2/14  

Time 1005-1104 1217-1316 1500-1600  

STACK GAS PARAMETERS 

Opacity (%) 0 5 0 1.7 

Time Opacity > 20% (Minutes) 0 0 0 0 

Emission Limit:  ≤ 20% except for up to 3 minutes in a 60-minute period 
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3.0 EMISSION UNIT INFORMATION 

3.1 EMISSION AND CONTROL UNIT DESCRIPTIONS 

The applicable emission unit and control unit information are presented in Table 7. 

Table 6  Emission Unit and Control Unit Information 

PROCESS UNIT(S) 
CONTROL DEVICE 

TYPE MAKE AND MODEL RATED CAPACITY 

TetraPak Whey 
Dryer  

Venturi Wet 
Scrubber 

Fisher Klosterman, Inc. 

M/N: MS-1200 Scrubber 
SS316 

73,358 acfm 

 

3.2 PROCESS CONDITIONS 

All attempts were made to operate the process units at or near maximum production as 
specified in the operating permit.  However, in consideration of the potential for variations in 
production requirements and operational conditions at the time of the test, these requirements 
were deemed to be satisfied if the emission unit being tested was operating at or above 90% of 
its maximum permitted capacity.  Plant process data and operational parameters are 
presented in Appendix D.   

3.3 EMISSION POINT INFORMATION 

Traverse point locations for testing were determined on-site based on the EPA Method 1 
requirements in order to properly characterize any stratification of emissions within the stack. The 
traverse point locations for the stack outlets are shown in Table 8.  The sample port locations and 
appropriate stack dimensions for the stacks are shown in Figure 1. 
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Table 7  Traverse Point Locations  
24 POINT PARTICULATE TRAVERSE  
STACK DIAMETER = 61.5 INCHES 

PORT 
DISTANCE FROM           
STACK WALL (IN) POINT 

DISTANCE FROM           
STACK WALL (IN) 

1 1.3 7 39.6 

2 4.1 8 46.1 

3 7.3 9 50.6 

4 10.9 10 54.3 

5 15.4 11 57.4 

6 21.9 12 60.2 
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Figure 1  Sample Port Locations  
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4.0 TESTING METHODS AND PROCEDURES 

4.1 TESTING METHODS  

The test methods used for each emission unit and emission species are specified in Table 9.  
Unless deviations are specified in Section 4.4 below, tests conformed to the applicable 
methodologies specified in 40 CFR Parts 51 and 60 and the U.S. Environmental Protection 
Agency Quality Assurance Handbook for Air Pollution Measurement Systems, Volume 3. 

Particulate testing consisted of three reference method test runs performed on each emission 
unit.  Stack emissions were calculated as the average of the three test runs for comparison with 
applicable emission limits.  Each particulate test run was conducted for a minimum of 120 
minutes and a minimum sample volume of 60 dscf was collected. 

Visual opacity observations were performed on each emission unit and were conducted 
concurrently with the particulate matter performance tests. Visible emissions observation runs 
were performed for 60 minutes. 

Table 8  Test Methods 

EMISSION SPECIES TEST METHODS 

Sample Site / Traverse Points EPA Method 1 

Volumetric Flow Rates EPA Method 2 

O2 / CO2 EPA Method 3 

Stack Gas Moisture EPA Method 4 

Particulate Matter (PM / PM10) EPA Method 5 / 202 

Visible Opacity  EPA Method 9 

 

4.2 SAMPLING EQUIPMENT DESCRIPTION 

The equipment requirements for the sampling train, sample recovery, and analysis of PM10 are 
the same as specified in EPA Methods 5 and 202.  The sample probe consisted of a 2” stainless 
steel, protective outer tube that encased a heated quartz probe liner, thermocouple, and an 
“S” type Pitot tube assembly.  A heated filter assembly was attached at the back end of the 
probe and connected to an impinger train with an ultra pure, flexible Teflon tube.  This sampling 
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train configuration is similar to the Method 5 conventional train except that it replaces the 
modular sample unit with a more versatile CATECO heated filter unit.  Separating the probe and 
heated filter from the glassware makes this train ideal for vertical and hard to access testing 
locations.   A diagram of this sampling train is presented in Figure 2. 

Stantec performed the nitrogen purge required by EPA Method 202.  The nitrogen purge was 
used for the removal of dissolved sulfur dioxide (SO2) from the collected sample. 

The measurement of velocity and temperature at each traverse point specified by EPA method 
1 was conducted in accordance with EPA Method 2.  Post-test leak checks of the Pitot tubes 
were performed as described in Section 8.1 to EPA Method 2. 
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Figure 2  Schematic of EPA Methods 5 & 202 Sampling System 
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4.3 METHOD DESCRIPTIONS 

The following is a brief summary of each of the applicable test methodologies employed during 
the testing program.  Complete method descriptions are presented in the appendices to 40 CFR 
Parts 51 and 60. 

4.3.1 EPA Method 1:  Sampling and Velocity Traverses for Stationary Sources 

Prior to a source test, a site assessment was performed in order to locate sample points for 
obtaining the best representative measurements of pollution concentrations and volumetric flow 
rates.  EPA Method 1 takes into account duct area, straight run and cyclonic or stratified flow 
patterns. 

4.3.2 EPA Method 2:  Determination of Velocity and Volumetric flow Rates 

EPA Method 2 was used to determine stack gas velocity and volumetric flow rates.  A calibrated 
type-S Pitot tube was connected to an inclined manometer and leak checked.  Stack gas 
temperature and manometer displacement (ΔP) were recorded at each traverse point and a 
duct static pressure was also measured and recorded.  Stack gas velocity and volumetric flow 
rate were calculated in accordance with EPA Method 2. 

4.3.3 EPA Method 3:  Determination of CO2, O2, and Dry Molecular Weight 

Concurrent with each particulate sample run, an integrated gas sample was withdrawn through 
the sample train and collected into a Tedlar bag. The stack gas sample was then analyzed with 
a Fyrite analyzer for fixed gas composition and determination of stack gas dry molecular weight. 

4.3.4 EPA Method 4:  Determination of Stack Gas Moisture Content 

Stack gas moisture content was determined by removing the moisture from the stack gas by 
drawing a known amount of stack gas through chilled impingers.  Impinger weights were 
determined prior to and following sampling.  Stack gas moisture content was determined from 
the mass of the water collected and the sample gas volume. 

4.3.5 EPA Method 5/202:  Determination of Total Particulate Emissions 

Preliminary measurements were made prior to conducting the particulate test based on EPA 
Methods 1 and 2 as described previously.  Percent water was determined by a psychrometric 
chart or from combustion analysis of the stack gases.  These preliminary results were used to 
determine an appropriate nozzle size for isokinetic sampling. 

Stack gas samples were drawn isokinetically through a heated probe to a heated, tared filter 
where particulate matter was removed.  The sample was then drawn through a series of four 
impingers for collection of condensable particulate matter (CPM) and moisture determination.  
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CPM was collected in the first two impingers of the sampling train, as well as on a CPM filter, 
located between the second and third impingers.  The contents of the condenser, first two 
impingers, and the front half of the CPM filter housing were extracted with water, acetone, and 
hexane and the organic and aqueous fractions were taken to dryness and the residues 
weighed.  The total of both fractions represents the total CPM.  The particulate mass collected 
on the CPM filter was also extracted and combined with the organic and aqueous fractions. 

4.3.6 EPA Method 9:  Visual Determination of Opacity 

Visible emissions estimations were made to determine percent opacity by a certified observer 
following the procedures outlined in 40 CFR Part 60.  Field information was recorded and 
includes: ambient conditions stack location, facility information, plume description, and location 
of the observer relative to the plume.  Observations were recorded to the nearest five percent 
opacity at 15-second intervals.  The minimum distance between the observer and the emission 
source was 15 feet. 

4.4 METHOD DEVIATIONS 

During the second half of Run 2 the temperature for the CPM filter holder exceeded the 
maximum allowable temperature.  The technician filling out the data sheet was recording the 
ambient temperature and not the CPM filter temperature.  The mistake was discovered after 
Run 2 was completed.  The impinger exit temperature was below 68 degree for the entire run. 

The following deviations were requested in the test protocol and approved by IDEQ prior to 
conducting the test. 

Stantec performed the post-test meter box calibrations based on the guidelines of EPA 
Alternative Method 009.  The alternative post-test calibration procedure is based on the 
principles of the optional pretest orifice meter coefficient check in Section 4.4.1 of Method 5.  
The alternative calibration procedure is highly desirable for two reasons: (1) it eliminates 
questions about the possibility of the damage to the metering system occurring during transport 
and (2) it eliminates travel costs for a retest if the metering system fails the post-test calibration.  
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5.0 QUALITY ASSURANCE / QUALITY CONTROL 

Quality assurance procedures were performed in accordance with those listed in the 
appropriate test method and the Quality Assurance Handbook for Air Pollution Measurement 
Systems, Volume 3.  Complete equipment certification and calibration information is presented 
in Appendix E.  The quality assurance procedures included, but were not limited to the following: 

 Inspection of the type-S Pitot tube prior to and following use to confirm proper design 
criteria specified in EPA Method 2, 

 Calibration of the stack temperature sensor against an ASTM thermometer prior to 
sampling, 

 Leak checks of the sampling system after each sample run including the sample train,  
manometers and Pitot tube lines, 

 Calibration of the meter box and dry gas meter on a quarterly basis at a minimum, 

 Inspection of the calibrated nozzle prior to and after each sample run to ensure its 
integrity, 

 Assurance that the probe and filter holder heaters operated properly, 

 Inspection of all glassware to ensure cleanliness and lack of contaminants, and 

 Preparation and analysis of a full set of field blanks. 
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Appendix A TEST RESULTS 
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Appendix B   FIELD DATA SHEETS 
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Appendix C LABORATORY RESULTS 
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Appendix D FACILITY PROCESS RATES AND OPERATIONAL 
PARAMETERS 
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Appendix E   QUALITY ASSURANCE AND CALIBRATION DATA 
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