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SECTION 1. INTRODUCTION 
 

1.1. Test Purpose 
Best Environmental was contracted by Sacramento Rendering Company to perform Volatile 

Organic Compounds (VOC) testing using EPA Method TO-15. Stack velocity measurements were 
used to determine the stack gas flow rate during each run at each scrubber. Testing was performed to 
comply with Sacramento Metropolitan Air Quality Management District (SMAQMD) Permit to 
Operate (PTO) #21356, 21357, 17221 and 18423. The PTOs are located in Appendix H. 

1.2. Test Location 
The testing was conducted at each scrubber exhaust outlet located at Sacramento Rendering 

Company, 11350 Kiefer Blvd, Sacramento, CA. 
 

1.3. Test Date(s) 
Testing was conducted on April 26, 2017 for scrubbers #2 & 4. 
Testing was conducted on May 3, 2017 for scrubbers #1 & 3 

1.4. Pollutants Tested 
The following emission parameters were measured on each scrubber outlet: 

Parameter Test Methods 
VOC EPA Methods TO-15 

Stack Gas Volumetric Flow Rate  EPA Method 1-4 

1.5. Sampling and Observing Personnel 
Sampling was performed by Suhail Asfour, Burt Kusich and Jim McCormack of BEST 

ENVIRONMENTAL (BE).   
 
 Don Dumaine from the SMAQMD was present to witness the testing on April 26 and May 

3, 2017. 
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SECTION 2. SUMMARY OF RESULTS 

 

2.1. Emission Results 
Table 2.1: Scrubbers #1, 2 & 3 
PTO #21356, 21357 & 17221 

Operating Condition: Maximum 
Parameter Scrubbers #1

Run 1 
Scrubbers #2

Run 1 
Scrubbers #3 

Run 1  
Allowable 
Emissions 

VOC, Total Emission Rate (lbs/hr) 0.245 0.371 0.106 N.A 
 
 

Table 2.2: Scrubber #4 
PTO #18423 

Operating Condition: Maximum 
Parameter 3 Runs 

Average  
Allowable 
Emissions 

VOC, Total Emission Rate (lbs/hr) 0.070 N.A 
A more extensive summary of the emissions is presented in Tables 1 and 2 following the text. 

2.2. Allowable Emissions 
See Tables 2.1 and 2.2 above. VOC total emission rate lbs/hr are based on TO-15 detected 

compounds only.  

2.3. Comments:  Discussion of Quality Assurance and Errors 
Quality assurance / quality control (QA/QC) procedures were performed and documented as 

described in Section 4.3 of this report. Documentation of the QA/QC is provided in Appendices A, B 
& D. Calculations, laboratory reports, field data sheets, equipment calibration records, stack 
diagram, sampling system diagrams, source test plan, and permit to operate are appended to this 
report. 

Only one of two ports was available for Scrubber #2 as the other was clogged. Sampling 
was performed through one port and was approved by Don Dumaine from the SMAQMD.  

 
Two set of flow were performed with each Summa Canister test run. 
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SECTION 3. SOURCE OPERATION 

3.1. Process Description 
 Sacramento Rendering Company operates four (4) wet scrubbers at there facility.   
 

For more information on each source, please refer to the Permit section located in Appendix 
H of this report. 

3.2. Process and Control Operating Parameters during Testing 
All scrubbers were operating at maximum achievable load during the testing 

3.3. Testing or Process Interruptions and Changes 
No delays or process upsets occurred during the tests.  
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SECTION 4. SAMPLING AND ANALYSIS PROCEDURES 

4.1. Port Location 
Scrubber #1  
Emissions from the stack outlet were sampled through two 1.5-inch ports on the circular 

stack 90o apart, the ports are located 3 stack diameters downstream and 1 stack diameters upstream 
from the nearest disturbance. 

 
The dimensional cross section of the Scrubber #1 stack is 60-inches (Area SQFT =19.635) 
 
Scrubber #2  
Emissions from the stack outlet were sampled through one 3.25-inch port on the circular 

stack the port are located 2 stack diameters downstream and >0.5 stack diameters upstream from the 
nearest disturbance. 

 
The dimensional cross section of the Scrubber #2 stack is 84-inches (Area SQFT =38.485) 
 
Scrubber #3  
Emissions from the stack outlet were sampled through two 1.5-inch ports on the circular 

stack 90o apart, the ports are located 1.5 stack diameters downstream and 0.5 stack diameters 
upstream from the nearest disturbance. 

 
The dimensional cross section of the Scrubber #3 stack is 70-inches (Area SQFT =26.725) 
 
Scrubber #4  
Emissions from the stack outlet were sampled through two 13/8-inch ports on the circular 

stack 90o apart, the ports are located 2 stack diameters downstream and >0.5 stack diameters 
upstream from the nearest disturbance. 

The dimensional cross section of the Scrubber #4 stack is 81-inches (Area SQFT =35.785) 
 

4.2. Point Description/Labeling – Ports/Stack  
The Stacks ports were not labeled, but were designated as 1 & 2. A total of 16-points were 

selected in accordance to EPA Method 1, 8 per port for the Manual velocity measurements. 

4.3. Method Description, Equipment, Sampling, Analysis and QA/QC 
Sampling and analytical procedures of the methods were followed as published in CARB 

Stationary Source Test Methods Volume I and the EPA “Quality Assurance Handbook for Air 
Pollution Measurement Systems” Volume III, US EPA 600/4-77-027b. 

 
The Following is an Overview of the Testing Performed 

Parameter Location Method(s) Duration # of Runs 
VOC Exhaust EPA Methods TO-15 30 mins 6 
Volumetric Flow Rate  Exhaust EPA Method 1-4 15 mins 12 

EPA Method 1. This method is used to determine the duct or stack area and appropriate 
traverse points that represent equal areas of the duct for sampling and velocity measurements. The 
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point selection is made based on the type of test (particulate or velocity), the stack diameter and port 
location distance from flow disturbance. 

EPA Method 2 is used to determine stack gas velocity using a standard or S-type pitot tube 
and inclined manometer or magnahelic.  Temperature is monitored using a K-type thermocouple and 
calibrated Omega temperature meter. Leak checks are performed before and after each traverse to 
validate the results.  Thermometer calibrations are performed using an Omega Model CL-300 
calibrator.  Geometric calibrations of S-type pitots are performed and records are submitted with the 
report.  

Equipment: The following Velocity determination equipment was used: 

Inlet & Outlet 

Calibrated S-Type pitot w/ temperature thermometer 
Calibrated Magnahelic gauges 
Calibrated Pyrometer 

EPA Method 3 is used to determine the molecular weight of the stack gas for the velocity 
determination.  The %O2 and %CO2 concentrations are used and are measured by fyrite apparatus, 
continuous emissions monitoring analyzers or can be assumed for ambient conditions when 
applicable. 

EPA Method 4 (alternate) was used to determine stack moisture at the outlet by temperature 
saturation calculations for moisture determination. This can be used where ambient conditions exist. 
The stack temperature is recorded and entered into the spreadsheet as well as barometric pressure 
and stack static pressure. This data is used to calculate the Saturated Vapor Pressure and stack 
moisture content. Calculations can be found in Appendix A. 

EPA Method TO-15 Volatile Organics by SUMMA® Canister.  Sampling consists of 
collecting gases in pre-evacuated 6-Liter SUMMA canisters with pre-set flow controllers set to 
integrate over the desired test duration.  The SUMMA® passivated canisters allow holding times up 
to 14 days for the TO-15 Method list of volatile organics.  The sample gas is drawn by the canister 
vacuum through a micro-filter, pre-set orifice flow controller and on/off valve into the canister.  The 
canister vacuum is monitored with a vacuum gauge to verify sample collection.  In this case, the 
flow controller consisted of capillary orifice tubing designed to sample for a pre-set duration of 30-
mins. The samples were analyzed for volatile organics by EPA Method TO-15 using GC/MS (gas 
chromatography/mass spectroscopy), and for naphthalene, not included in the TO-15 list.  Analysis 
was performed by Atmospheric Analysis & Consulting, Inc. laboratory in Ventura, California. 
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TABLE #1
Sacramento Rendering Co.

Scrubbers # 1, 2 & 3
Maximum Operation

Permit # 21356 21357 17221
Scrubber # 1 2 3 LIMIT
Test Location Outlet Outlet Outlet
Test Date 5/3/17 4/26/17 5/3/17
Test Time 1217-1247 1339-1409 1031-1101
Standard Temp., °F 68 68 68
Outlet Flow Rate, DSCFM 37,287 57,312 76,681
Propene, ppm 0.00503 N.A N.A.
Propene, lbs/hr 0.001 NA N.A.
Chloromethane, ppm 0.00307 0.00264 N.A.
Chloromethane, lbs/hr 0.001 0.0012 N.A.
Methanol, ppm 0.09930 0.31500 N.A.
Methanol, lbs/hr 0.018 0.090 N.A.
Ethanol, ppm 0.64300 0.58000 0.12400
Ethanol, lbs/hr 0.172 0.2385 0.0682
Acetone, ppm 0.13100 0.05170 0.03570
Acetone, lbs/hr 0.044 0.0268 0.0248
Carbon Disulfide, ppm 0.00434 N.A N.A
Carbon Disulfide, lbs/hr 0.0019 N.A N.A
2-Butanone (MEK), ppm 0.01930 0.01880 0.00800
2-Butanone (MEK), lbs/hr 0.008 0.0121 0.0069
Hexane, ppm N.A N.A 0.00238
Hexane, lbs/hr N.A N.A 0.002
Ethyl Acetate, ppm N.A 0.00261 N.A
Ethyl Acetate, lbs/hr N.A 0.002 N.A
Heptane, ppm N.A N.A 0.00296
Heptane, lbs/hr N.A N.A 0.004
Total Emission Rate (lbs/hr) 0.245 0.371 0.106 N.A

   WHERE:
Chloromethane (MW = 50.49)

MW = Molecular Weight Methanol (MW = 32.00)
DSCFM = Dry Standard Cubic Feet Per Minute Ethanol (MW = 46.07)
ppm = Parts Per Million Concentration Ethyl Acetate (MW = 88.11)
lbs/hr = Pound Per Hour Emission Rate Propene (MW = 42.08)
N.A. = Not detected Acetone (MW = 58.08)
   CALCULATIONS: 2-Butanone MEK (MW = 72.10)
lbs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 60oF) Hexane (MW = 86.18)

Heptane (MW = 100.2)
Carbon Disulfide (MW = 76.13)
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TABLE #2
Sacramento Rendering Co.

Scrubber #4 (Permit #18423)
Maximum Operation

TEST 1 2 3 AVERAGE LIMIT
Test Location Outlet Outlet Outlet
Test Date 4/26/17 4/26/17 4/26/17
Test Time 1046-1116 1124-1154 1202-1332
Standard Temp., °F 68 68 68
Outlet Flow Rate, DSCFM 60,236 58,961 59,901
Propene, ppm 0.00424 N.A N.A. 0.00424
Propene, lbs/hr 0.002 NA N.A. 0.002
Chloromethane, ppm 0.00744 0.00351 0.00410 0.00502
Chloromethane, lbs/hr 0.004 0.002 0.002 0.002
Ethanol, ppm 0.05160 0.08740 0.09570 0.07823
Ethanol, lbs/hr 0.022 0.037 0.041 0.033
Acetone, ppm 0.04450 0.02780 0.02490 0.03240
Acetone, lbs/hr 0.024 0.015 0.013 0.018
2-Butanone (MEK), ppm 0.02690 0.01650 0.01310 0.01883
2-Butanone (MEK), lbs/hr 0.018 0.011 0.009 0.0126
Hexane, ppm 0.00209 N.A N.A 0.00209
Hexane, lbs/hr 0.002 N.A N.A 0.002
E h l A 0 00251 N A N A 0 00251Ethyl Acetate, ppm 0.00251 N.A N.A 0.00251
Ethyl Acetate, lbs/hr 0.002 N.A N.A 0.002
Heptane, ppm 0.00386 N.A N.A 0.00386
Heptane, lbs/hr 0.004 N.A N.A 0.004
Toluene, ppm 0.00186 N.A N.A 0.00186
Toluene, lbs/hr 0.002 N.A N.A 0.002
Total Emission Rate (lbs/hr) 0.079 0.064 0.065 0.070 N.A

   WHERE:
MW = Molecular Weight Chloromethane (MW = 50.49)
DSCFM = Dry Standard Cubic Feet Per Minute Ethanol (MW = 46.07)
ppm = Parts Per Million Concentration Ethyl Acetate (MW = 88.11)
lbs/hr = Pound Per Hour Emission Rate Propene (MW = 42.08)
N.A. = Not detected  Acetone (MW = 58.08)
   CALCULATIONS: 2-Butanone MEK (MW = 72.10)

lbs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 60oF) Hexane (MW = 86.18)
Heptane (MW = 100.2)
Toluene (MW = 92.14)
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