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Notice to Construct Application for a Rendering 
Operation and Protein Grinding, Screening and 
Storage Operation 
1.0 INTRODUCTION 
Darling Ingredients Inc. (Darling) is proposing to construct and operate a new meat rendering 
facility in Tacoma, Washington, to replace the existing rendering plant that was destroyed by a fire 
in September 2022.  With the proposed construction, Darling will continue to be a critical service 
provider for the regional food processers, grocers, butchers, restaurants, and slaughter operations 
by providing an avenue for their byproducts to be managed in a more environmentally friendly 
manner compared to disposing them to the landfills.  Darling is submitting this Notice to Construct 
(NOC) to the Puget Sound Clean Air Agency (PSCAA) for the installation of a rendering operation 
and a protein grinding, screening and storage operation.   
This permit application summarizes the proposed request and presents the air quality evaluation 
for the proposed construction of a new rendering operation and a protein grinding, screening and 
storage operation. 
1.1 Facility Information 
Facility contact information is provided in Table 1-1. 
Table 1-1: Facility Information 

Applicant’s Name: Darling Ingredients Inc. 
Facility AOP#: 10076 

Facility Location: 2041 E. Marc Street 
Tacoma, WA 98421 

Mailing Address: 2041 E. Marc Street 
Tacoma, WA 98421 

The proposed rendering operation will be located at the existing rendering plant that was destroyed 
by a fire in September 2022, as shown in Figure 1-1. 
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Figure 1-1: Facility Location and Surrounding Area 
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Figure 1-2: Rendering Operation Process Flow Diagram 

 
1.2 Permit Application Preparer 
This permit application was prepared by Carla Prasetyo Jo and Nick Gysel of Yorke Engineering, 
LLC.  If there are technical questions regarding this application, please contact: 
Table 1-2: Permit Application Preparers 

Nick Gysel 
Yorke Engineering, LLC 

Cellular: (562) 343-1919 
E-mail: NGysel@YorkeEngr.com  

Carla Prasetyo Jo, P.E., CAPP 
Yorke Engineering, LLC 

Cellular: (559) 365-8099 
E-mail: CJo@YorkeEngr.com 

1.3 Proposed Actions 
Darling is proposing to construct a new rendering operation and a protein grinding, screening and 
storage operation to replace the existing permitted rendering operation that was destroyed by a fire 
in September 2022.   
1.4 Forms Included with This Application 
A list of the application forms provided with this application is provided as Table 1-3.  The 
application forms are included in Appendix A. 

mailto:CJo@YorkeEngr.com
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Table 1-3: PSCAA Forms Accompanying This Application 
Unit Form Name 

Project 
General Information – Form P 

SEPA Environmental Checklist 

Rendering Operation 
Other Emission Sources 

Thermal Oxidizer 

Protein Grinding, Screening and Storage Operation Other Emission Sources 

2.0 PROCESS DESCRIPTION 
2.1 Meat Rendering Operation 
The new rendering operation is intended to service the critical needs of the regional food 
processers, grocers, butchers, restaurants, and slaughter operations by providing an avenue for 
their byproducts to be managed in a more environmentally friendly manner compared to disposing 
them to the landfills.  The rendering operation starts with raw materials for the rendering process 
being delivered to the facility in trucks and unloaded to the raw material receiving pit.  From the 
receiving pit, the raw materials are reduced in size to 1”-2” pieces and then pumped into the cooker 
(Supercookor 260U).  The cooker uses steam heat from the permitted boiler (NOC 8629) to 
evaporate moisture and promote separation of the fat (liquid component) from the protein (solid 
component).  The heated mixture from the cooker flows to the screen to separate free-flowing 
liquid fat from the solids.   
 
The free-flowing liquid fats from the screen are routed to a centrifuge for recovery of fine particles 
from the liquids, and then pumped into liquid fat storage.  The solids from the screen are conveyed 
and discharged into one of the two screw presses, where residual liquid fats are further removed 
from the solids.  The residual liquid fats from the screw presses are routed to a centrifuge for 
recovery of fine particles.  The recovered fine particles from the liquids are discharged into one of 
the two screw presses, along with the solids from the screen.  The resulting pressed solids (crax) 
from the screw presses are then conveyed to the protein grinding system to be processed into 
finished protein meal. 
 
The vapor from the cooking process is vented to an air-cooled condenser, where water is recovered 
as condensate.  The liquid condensate is sent for treatment and discharged to the POTW.  The non-
condensable exhaust from the condensing system is ducted to the odor control system, which 
consists of a 15,000-cfm venturi scrubber and an 18 MMBtu thermal oxidizer (TO), which is 
equipped with heat recovery capability.  This odor control system is designed for control of high 
intensity point sources from the rendering operation.  In addition, the processing room and grinding 
room will be controlled by a 100,000-cfm room air scrubber, which is designed for control of 
fugitive emission odors in the room air.   
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2.2 Protein Grinding, Screening and Storage Operation  
The Protein Grinding, Screening and Storage Operation receives crax from the meat rendering 
operation.  The crax is ground by a hammermill and conveyed to a vibratory screen to produce the 
finished protein meal.  The emissions from the protein grinding, screening and material handling 
operation are controlled by the room air scrubber to minimize particulate matter emissions.  The 
finished protein meal is conveyed to the finished protein meal storage silo via two screw conveyors 
and a bucket elevator.    The finished protein meal storage silo is equipped with bin vent filters 
serving as PM emission control from the loading of the storage silo.  During the finished protein 
meal storage silo loadout process, the finished protein meal is transferred from the storage silo and 
loaded into trucks, containers, or supersacks within the meal loadout bay.  The loading point is 
equipped with a chute to minimize PM emissions.   
2.3 Operating Schedule 
Darling proposes a maximum operating schedule of 24 hours per day, 7 days per week, and 365 
days per year. 

3.0 DATA AND EMISSION FACTORS 
3.1 Rendering Operation Criteria Pollutant Emission Factors 
The meat rendering operation involves the cooking of the raw material, which separates it into 
liquids and solids.  The cooking process utilizes the steam from the boiler to render the raw 
material.  The cooking process is expected to emit volatile organic compounds (VOCs), PM10, and 
reduced sulfur compounds.  The exhaust from the cooking process is vented to a venturi scrubber, 
followed by a TO.  The reduced sulfur compounds are expected to completely oxidize to sulfur 
oxides (SOX) by the TO.   
The venturi scrubber and TO system are designed for a combined reduction of VOC emissions by 
99%.  PM10 emissions are expected from the droplets of fat released in the cooking process.  In 
addition to rendering process emissions, the TO combusts natural gas fuel as supplemental fuel, 
which results in the emissions of nitrogen oxides (NOX), SOX, PM10, carbon monoxide (CO), and 
VOC. 
Darling proposes to estimate the potential to emit from the rendering operation using the emission 
factors for a rendering operation that are obtained from the recent San Joaquin Valley Air Pollution 
Control District (SJVAPCD) for a similar operation (Project #1172884, Facility C-9251).   
The proposed criteria pollutant emission factors from the TO are summarized in Table 3-1. 
Table 3-1: Criteria Pollutant Emission Factors – Rendering Operation – TO 

Criteria Pollutant Emission Factor Reference 
NOx 0.0069 lb/ton of raw material 

Proposed based on SJVAPCD Project 
#1172884, Facility C-9251 

SOX 0.0335 lb/ton of raw material 
PM10 0.0033 lb/ton of raw material 
CO 0.0137 lb/ton of raw material 

VOC 0.0052 lb/ton of raw material 
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In addition to the venturi scrubber and TO, the fugitive emissions from the cooker room, along 
with the emissions from the protein grinding, screening and material handling are vented to a room 
air scrubber.  The room air scrubber is designed to primarily control fugitive odors, released as 
VOCs, and PM10.   
Darling proposes to estimate the potential to emit from the air room scrubber using the emission 
factors for a rendering operation that are obtained from the recent San Joaquin Valley Air Pollution 
Control District (SJVAPCD) for a similar operation (Project #1172884, Facility C-9251).   
The proposed criteria pollutant emission factors from the room air scrubber are summarized in 
Table 3-2. 
Table 3-2: Criteria Pollutant Emission Factors – Rendering Operation – Room Air 
Scrubber 

Criteria Pollutant Emission Factor Reference 
PM10 0.001 gr/dscf 

SJVAPCD Project #1172884, Facility C-
9251 VOC 3.2 ppmv as CH4 

H2S 0.75 ppmv 

3.2 Protein Grinding, Screening and Storage Operation Criteria Pollutant Emission 
Factors 

The solids or crax processing is expected to result in PM10 emissions.  The protein grinding, 
screening and material handling are vented to a room air scrubber with assumed 90% control 
efficiency (CE).    Standard Environmental Protection Agency (EPA) AP-42 emission factors are 
used to estimate the PM emissions from the solids processing.  Pursuant to EPA Air Pollution 
Control Technology Fact Sheet for cyclones, the PM10 CE range for a conventional single cyclone 
is 30-90%.  The proposed criteria pollutant emission factors from the protein grinding, screening 
and material handling are summarized in Table 3-3. 
Table 3-3: PM10 Emission Factors – Protein Grinding, Screening and Storage Operation 

Activity1 PM10 Emission Factor Reference 

Conveyor to 
Grinding Process 0.00008 lb/ton of solid 

EPA AP-42, Table 9.9.1-2, Animal Feed 
Mills – Uncontrolled Shipping adjusted by 

room air scrubber (90% control) 

Grinding  0.0335 lb/ton of solid 

EPA AP-42, Table 9.9.1-2, Animal Feed 
mills – Hammermill – controlled by 

Cyclone, assuming 50% of PM is PM10 and 
adjusted by room air scrubber (90% control) 

Screening 0.0335 lb/ton of solid 

EPA AP-42, Table 9.9.1-2, Animal Feed 
mills – Hammermill – controlled by 

Cyclone, assuming 50% of PM is PM10 and 
adjusted by room air scrubber (90% control) 

 
1 The emissions from transfer of materials from the conveyor to the grinding process, grinding, screening, transfer of 
materials at the rerun conveyors and transfer of materials from the storage silo conveyors are controlled by the room 
air scrubber, and are accounted for in the room air scrubber emissions. 
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Activity1 PM10 Emission Factor Reference 

Rerun Conveyors 0.00008 lb/ton of solid 
EPA AP-42, Table 9.9.1-2, Animal Feed 

mills – Shipping – uncontrolled, adjusted by 
room air scrubber (90% control) 

Storage Silo 
Conveyors 0.00008 lb/ton of solid 

EPA AP-42, Table 9.9.1-2, Animal Feed 
mills – Shipping – uncontrolled, adjusted by 

room air scrubber (90% control) 

Silo Loading 0.000008 lb /ton of solid 
EPA AP-42, Table 9.9.1-2, Animal Feed 

Mills – Uncontrolled Shipping adjusted by 
bin vent (99% control) 

Finished Meal 
Loadout 0.0008 lb /ton of solid EPA AP-42, Table 9.9.1-2, Animal Feed 

Mills – Uncontrolled Shipping 

3.3 Rendering Operation Toxic Air Pollutant Emission Factors 
As mentioned in Section 3.1, the meat rendering operation is expected to result in reduced sulfur 
compound emissions in the form of hydrogen sulfide (H2S), which is a Toxic Air Pollutant (TAP).  
However, the TO will effectively convert the H2S to SOX.  The majority of TAP emissions are 
associated with the TO, which come from the combustion of natural gas.  H2S emissions are also 
expected to be emitted from the room air scrubber.  The TAP emission factors for the TO natural 
gas combustion are obtained from “Natural Gas Fired External Combustion Equipment” in the 
May 2001 update of the Ventura County Air Pollution Control District (VCAPCD) AB 2588 
Combustion Emission Factors for units between 10 and 100 MMBtu/hr. 
The proposed TAP emissions from the rendering operation are summarized in Table 3-4. 
Table 3-4: Toxic Air Pollutant Emission Factors – TO 

TAP Emission Factor Reference 
Acetaldehyde 3.10E-03 lb/MMSCF 

“Natural Gas Fired External Combustion 
Equipment” in the May 2001 update of 

VCAPCD AB 2588 Combustion Emission 
Factors 

Acrolein 2.70E-03 lb/MMSCF 
Benzene 5.80E-03 lb/MMSCF 

Ethyl Benzene 6.90E-03 lb/MMSCF 
Formaldehyde 1.23E-02 lb/MMSCF 

Hexane 4.60E-03 lb/MMSCF 
Naphthalene 3.00E-04 lb/MMSCF 

PAHs (excluding 
Naphthalene) 1.00E-04 lb/MMSCF 

Propylene 5.30E-01 lb/MMSCF 
Toluene 2.65E-02 lb/MMSCF 

Xylenes (mixed) 1.97E-02 lb/MMSCF 

H2S 0.75 ppmv SJVAPCD Project #1172884, Facility C-
9251 

3.4 Protein Grinding, Screening and Storage Operation Toxic Air Pollutant Emission 
Factors 

Pursuant to the guidance on food-grade products and pre-cleaned material, the PM10 emissions 
from pre-cleaned grain products are considered non-hazardous.  Material that is pre-cleaned is 
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assumed to have had all PM10 (dust/soil) removed, and therefore has eliminated the exposure to 
heavy metals.  Since the crax and finished meal being processed have been pre-cleaned, the PM10 
emissions from this process are considered non-hazardous and TAP emissions are not expected.  
Therefore, TAP emissions from protein grinding, screening and storage operation will not be 
addressed further in this application. 

4.0 EMISSION CALCULATIONS 
4.1 Criteria Pollutants 
Emission calculation results are summarized in this section. 

4.1.1 Rendering Operation Potential to Emit 
Basis: 
 Maximum daily throughput: 500 tons of raw material per day  
 Maximum Room Air Scrubber exhaust flowrate; 100,000 cfm 
 Maximum operating schedule: 24 hours per day and 365 days per year. 

The potential to emit (PE) for the meat rendering operation are summarized in Tables 4-1 
and 4-2. 
Table 4-1: Criteria Pollutant PE - Rendering Operation - TO 

Criteria Pollutant Daily PE Annual PE 
NOX 3.5 lbs/day 1,259 lbs/year 
SOX 16.8 lbs/day 6,114 lbs/year 
PM10 1.7 lbs/day 602 lbs/year 
CO 6.9 lbs/day 2,500 lbs/year 

VOC 2.6 lbs/day 949 lbs/year 
 

Table 4-2: Criteria Pollutant PE - Rendering Operation – Room Air Scrubber 
Criteria Pollutant Daily PE Annual PE 

PM10 20.6 lbs/day 7,509 lbs/year 
VOC 19.4 lbs/day 7,091 lbs/year 

4.1.2 Protein Grinding, Screening and Storage Operation Potential to Emit 
Basis: 
 Maximum daily throughput: 98 tons of finished meal per day  

The PE for the protein grinding, screening and storage operation are summarized in Table 
4-3. 



Notice to Construct Application for a Rendering Operation and Protein Grinding, Screening and 
Storage Operation 
Darling Ingredients Inc. 

 Copyright ©2023, Yorke Engineering, LLC 9 

Table 4-3: Criteria Pollutant PE - Protein Grinding, Screening and Storage Op.2 
Criteria Pollutant Daily PE (lb/day) Annual PE (lb/year) 

PM10 0.1 lbs/day 29 lbs/year 

4.2 Toxic Air Pollutants 
Emission calculation results are summarized in this section. 

4.2.1 Rendering Operation Potential to Emit 
Basis: 
 Maximum TO rating: 18 MMBtu/hr  
 Maximum Room Air Scrubber exhaust flowrate; 100,000 cfm 
 Maximum operating schedule: 24 hours per day and 365 days per year. 

The TAP PE for the meat rendering operation are summarized in Tables 4-4 and 4-5. 
Table 4-4: TAP PE - Rendering Operation – TO 

TAP Hourly PE Annual PE 
Acetaldehyde 5.58E-05 lbs/hour 4.89E-01 lbs/year 

Acrolein 4.86E-05 lbs/hour 4.26E-01 lbs/year 
Benzene 1.04E-04 lbs/hour 9.15E-01 lbs/year 

Ethylbenzene 1.24E-04 lbs/hour 1.09E+00 lbs/year 
Formaldehyde 2.21E-04 lbs/hour 1.94E+00 lbs/year 

Hexane 8.28E-05 lbs/hour 7.25E-01 lbs/year 
Naphthalene 5.40E-06 lbs/hour 4.73E-02 lbs/year 

PAH's (excl. naphthalene) 1.80E-06 lbs/hour 1.58E-02 lbs/year 
Propylene 9.54E-03 lbs/hour 8.36E+01 lbs/year 
Toluene 4.77E-04 lbs/hour 4.18E+00 lbs/year 

Xylenes (mixed) 3.55E-04 lbs/hour 3.11E+00 lbs/year 
 

Table 4-5: TAP PE - Rendering Operation – Room Air Scrubber 
TAP Hourly PE Annual PE 
H2S 0.4 lbs/hour 3,532 lbs/year 

 
2 The emissions from transfer of materials from the conveyor to the grinding process, grinding, screening, transfer of 
materials at the rerun conveyors and transfer of materials from the conveyor to the storage silo are controlled by the 
room air scrubbers and are accounted for in the room air scrubber emissions.  The emissions below only account for 
the remaining emissions from the operation. 
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5.0 RULE COMPLIANCE EVALUATION 
5.1 Puget Sound Clean Air Agency Regulations 

5.1.1 Regulation 1 Article 2 – State Environmental Policy Act 
Regulation 1, Article 2 specifies the State Environmental Policy Act (SEPA) procedures 
and policies of PSCAA.  The SEPA review is to be conducted in accordance with 
Regulation I, Article 2. The SEPA review is undertaken to identify and help government 
decision-makers, applicants, and the public to understand how a project will affect the 
environment. A review under SEPA is required for projects that are not categorically 
exempt in WAC 197-11-800 through WAC 197-11-890. A new source review action which 
requires a NOC application submittal to the Agency is not categorically exempt. Therefore, 
the proposed operation is not exempt from SEPA.  A SEPA Environmental Checklist Form 
has been completed and is included in Appendix A.  
5.1.2 Regulation 1 Article 5 – Registration 
Section 5.03 of Regulation 1 specifies the applicability of the PSCAA registration program.  
The proposed sources consist of sources with an afterburner and scrubbers, each with a 
rated capacity of greater than or equal to 200 cfm, serving as odor control equipment, as 
specified in Section 5.03(6).  In addition, the proposed sources are part of a rendering plant, 
which is listed in Section 5.03(8).  Therefore, the proposed sources are subject to the 
PSCAA registration program.  This application package is submitted to obtain the 
registration for the proposed sources under the PSCAA registration program. 
Section 5.05(a) of Regulation 1 requires owner or operator of any source subject to the 
registration requirements under Section 5.03 of Regulation 1 to make reports containing 
information as required by the PSCAA concerning location, size, and height of 
contaminant outlets, processes employed, nature and quantity of the air contaminant 
emission, and such other information as is relevant to air pollution and available or 
reasonably capable of being assembled.  This application package submittal contains the 
information specified in Section 5.05(a) of Regulation 1. 
Section 5.05(b) of Regulation 1 requires owner or operator of registered source to submit 
a report by a report by June 30th of each year provided that the previous year emissions 
from the registered source is at or exceeded the following threshold: 
- 2.50 tons of any single HAP; 
- 6.25 tons of total HAP; 
- 25.0 tons of CO, NOX, particulate matter, SOX, or VOC; or 
- 0.5 tons of lead. 
The potential to emit for the proposed sources is estimated to be less that the emissions 
threshold listed in Section 5.05(b) of Regulation 1.  Therefore, the facility is not expected 
to be required to submit a report pursuant to Section 5.05(b) of Regulation 1 
Section 5.05(c) of Regulation 1 requires owner or operator of registered source to develop 
and implement an operation and maintenance plan to ensure continuous compliance with 
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Regulations I, II, and III.  The facility will be operating in accordance with an operation 
and maintenance plan to ensure continuous compliance with Regulations I, II, and III. 
Section 5.07 of Regulation 1 specifies the annual registration fees for sources subject to 
the PSCAA registration program.  Darling proposes to fully pay the registration fees as 
required by the regulation within 45 days of the issuance date of the registration fees 
invoice.   
5.1.3 Regulation 1 Article 6 – New Source Review 
Section 6.03(a) of Regulation 1 requires a "Notice of Construction application" to be filed 
and an "Order of Approval" to be issued by the PSCAA prior to the construction of a new 
source, or the replacement or substantial alteration of control equipment installed on an 
existing source.  Darling is submitting this NOC application package to meet the 
requirement specified in Section 6.03(a) of Regulation 1. 
Section 6.04 specifies the NOC fees for the submittal of NOC application.  Darling will be 
submitting a filling fee in the amount of $1,550, along with this NOC application package 
via credit card payment.  Darling is requesting an invoice to be issued for any additional 
NOC fees associated with the review of the proposed sources and will fully pay the NOC 
fees within 45 days of the issuance date of the NOC fees invoice.   
Section 6.09 requires a Notice of Completion to be submitted within 30 days of the 
completion of the installation or modification of a stationary source subject to the 
provisions of Article 6 of the NSR regulation.  Each Notice of Completion is to be 
submitted on a form provided by the Agency with the date upon which operation of the 
stationary source has commenced or will commence specified.  Darling proposes to submit 
the Notice of Completion as specified in this section. 
Section 6.11 incorporates the provisions in the New Source Performance Standards (NSPS) 
from 40 CFR Part 60.  The proposed rendering operation and protein grinding screening 
and storage operation is not subject to the current NSPS.  Therefore, the provisions of this 
section are not applicable to the project being proposed.  
5.1.4 Regulation 1 Article 7 – Operating Permits 
Pursuant to Section 7.03, the provisions of Regulation 1, Article 7 apply to all Chapter 401 
sources subject to the requirements of 173-401 Washington Administrative Code (WAC).  
Since the proposed operations are not considered as Chapter 401 sources, the proposed 
operations are not subject to the provisions of Regulation 1, Article 7. 
5.1.5 Regulation 1 Article 9 – Emission Standards 
Section 9.03 specifies the visual standard for emissions.  This section prohibits any person 
from causing or allowing the emission of any air contaminant for a period or periods 
aggregating more than 3 minutes in any 1 hour, which is: (1) Darker in shade than that 
designated as No. 1 (20% density) on the Ringelmann Chart, as published by the United 
States Bureau of Mines; or (2) Of such opacity as to obscure an observer's view to a degree 
equal to or greater than does smoke described in Section 9.03(a)(1). (b) The density or 
opacity of an air contaminant shall be measured at the point of its emission, except when 
the point of emission cannot be readily observed, it may be measured at an observable point 
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of the plume nearest the point of emission.  With proper maintenance and operation, the 
proposed operation is expected to meet the requirements in Section 9.03.  Therefore, 
compliance with this section is expected. 
Section 9.07 specifies the standard for sulfur dioxide emissions.  This section prohibits any 
person from causing or allowing the emission of sulfur dioxide from any source in excess 
of 1,000 parts per million by volume on a dry basis, 1- hour average (corrected to 7% 
oxygen for fuel burning equipment and refuse burning equipment).  With proper 
maintenance and operation, the proposed operation is expected to meet the requirements in 
Section 9.07.   Therefore, compliance with this section is expected. 
Section 9.08 specifies the standard for fuel oil.  This section prohibits any person from 
causing or allowing the combustion of oil in fuel burning equipment or refuse burning 
equipment that exceeds any of the limits in subsection 9.08(a), unless that person has 
obtained an Order of Approval from the Agency in accordance with Article 6 of Regulation 
1.  The proposed equipment for this project does not include the combustion of oil.  
Therefore, the provisions of this section are not applicable to the project being proposed. 
Section 9.09 specifies the standards for particulate matter emissions.  The fuel burning 
equipment in the proposed operation is not using wood of solid fossil fuel.  Therefore, the 
applicable standard in this section is 0.05 gr/dscf @ 7% O2.  The fuel burning equipment 
in the proposed operation is expected to meet the standard in section 9.09.  Therefore, 
compliance with this section is expected. 
Section 9.10 specifies the requirements for hydrochloric acid emissions.  The proposed 
operation is not expected to emit hydrochloric acid.  Therefore, the requirement in this 
section is not applicable. 
Section 9.11 specifies the requirements for emissions of air contaminant that are 
detrimental to person or property.  This section prohibits any person from causing or 
allowing the emission of any air contaminant in sufficient quantities and of such 
characteristics and duration as is, or is likely to be, injurious to human health, plant or 
animal life, or property, or which unreasonably interferes with enjoyment of life and 
property. With respect to odor, subsection 9.11 (b) specified that the PSCAA may take 
enforcement action under this section if the Control Officer or a duly authorized 
representative has documented all of the following: 
- The detection by the Control Officer or a duly authorized representative of an odor at 

a level 2 or greater, according to the following odor scale:  
o level 0 – no odor detected;  
o level 1 – odor barely detected;  
o level 2 – odor is distinct and definite, any unpleasant characteristics 

recognizable;  
o level 3 – odor is objectionable enough or strong enough to cause attempts at 

avoidance; and  
o level 4 – odor is so strong that a person does not want to remain present;  
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- An affidavit from a person making a complaint that demonstrates that they have 
experienced air contaminant emissions in sufficient quantities and of such 
characteristics and duration so as to unreasonably interfere with their enjoyment of life 
and property; and  

- The source of the odor.  
With proper maintenance and operation, the proposed operation is not expected to cause 
any emissions that are injurious to human health, plant or animal life, or property, or which 
unreasonably interferes with enjoyment of life and property.  The proposed operation is 
equipped with a scrubber, TO and room air scrubber to control odor emissions.  With 
proper maintenance and operation, the proposed operation is not expected to cause an odor 
at level 2 or greater as specified in subsection 9.11(b). 
Section 9.20 specifies the requirements for equipment maintenance.  This section prohibits 
any person from causing or allowing the operation of any features, machines or devices 
constituting parts of or called for by plans, specifications, or other information submitted 
pursuant to Article 6 of Regulation I unless such features, machines or devices are 
maintained in good working order.  This section also prohibits any person from causing or 
allowing the operation of any of any equipment as defined in Section 1.07 or control 
equipment not subject to Section 9.20(a) unless the equipment or control equipment is 
maintained in good working order.  Darling proposes to perform required maintenance and 
to properly operate the permitted equipment to keep the equipment in good working order. 
5.1.6 Regulation 3 Article 2 – Review of Toxic Air Contaminant Sources 
This regulation applies to all sources of toxic air contaminants, except otherwise exempted.  
Section 2.02 requires all source operation to comply with 40 CFR Part1 and Part 63.   
Compliance with the applicable 40 CFR Part1 and Part 63 is demonstrated in Section 5.3 
of this application. 
Section 2.05 specifies the screening evaluation requirements for toxic air contaminant 
emissions from the source would result in the exceedance of an acceptable source impact 
levels (ASIL) contained in WAC 173-460-150.   
Section 2.07 specifies the procedures that shall be used for quantifying emissions and 
analyzing impacts of toxic air contaminants in order to meet the requirements for new or 
modified toxic air contaminant sources and for existing toxic air contaminant sources.  All 
TAP emissions from the proposed project are less than the SQER threshold limits in WAC 
173-460-150, except for hydrogen sulfide.  The emissions of hydrogen sulfide are subject 
to modeling to verify whether their emissions would exceed the ASIL values.  Darling will 
be submitting a modeling results for the hydrogen sulfide emissions under a separate cover.   

5.2 State Regulations 
5.2.1 WAC Chapter 173-400 General Regulations for Air Pollution Resources 
The purpose of this chapter is to establish technically feasible and reasonably attainable 
standards and to establish rules generally applicable to the control and/or prevention of the 
emission of air contaminants. 
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5.2.1.1 Best Avaiable Control Technology 
New stationary sources of air pollution are required to use Best Available Control 
Technology (BACT) to control all pollutants not previously emitted, or those for which 
emissions would increase as a result of the new source or modification.  BACT is defined 
in WAC 173-400-030 as, “an emission limitation based on the maximum degree of 
reduction for each air pollutant subject to regulation under Chapter 70.94 RCW emitted 
from or which results from any new or modified stationary source, which the permitting 
authority, on a case-by-case basis, taking into account energy, environmental, and 
economic impacts and other costs, determines is achievable for such source or modification 
through application of production processes and available methods, systems, and 
techniques, including fuel cleaning, clean fuels, or treatment or innovative fuel combustion 
techniques for control of each pollutant.”  
An emissions standard or emissions limitation means “a requirement established under the 
Federal Clean Air Act or Chapter 70.94 RCW which limits the quantity, rate, or 
concentration of emissions of air contaminants on a continuous basis, including any 
requirement relating to the operation or maintenance of a source to assure continuous 
emission reduction and any design, equipment, work practice, or operational standard 
adopted under the Federal Clean Air Act or Chapter 70.94 RCW.” 
Rendering Operation 
The proposed rendering operation involves the cooking of the raw material, and is expected 
to emit VOC, PM10, and reduced sulfur compounds.  The exhaust from the cooking process 
is vented to a venturi scrubber, followed by a TO.  The reduced sulfur compounds are 
expected to completely oxidize to SOX by the TO.   
The recently issued VOC BACT determinations for rendering operation from SJVAPCD, 
South Coast Air Quality Management District (SCAQMD) and Texas Commission on 
Environment Quality (TCEQ) are summarized in Table 5-1. 
Table 5-1: VOC BACT – Rendering Operation 

Source BACT Determination 

SJVAPCD  
BACT Guideline 8.3.2 

- The use of an odor scrubbing system utilizing a scrubbing 
medium of chlorine dioxide in water with a minimum overall 
control of 95% or better: or 

- The use of a thermal oxidizer utilizing natural gas with a 
minimum chamber temperature of 1,400°F and minimum 
retention time of 1.0 second with a minimum overall control of 
95%. 

SCAQMD Venting to an afterburner or boiler fire box (≥ 0.3 sec. Retention 
Time at ≥ 1200 °F) 

TCEQ 

Building under negative pressure and air streams routed to a 
condenser or venturi scrubber followed by two packed bed or two 
packed tower scrubbers. The scrubbers may use sodium 
hydroxide, chlorine dioxide, or sodium hypochlorite, maintain a 
pH of 11 and 10 ppm residual chlorine concentration, and 
maintain 30 room air changes per hour on the cooking room. 
Instead of the previous, the air stream may be routed to a 
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Source BACT Determination 
condenser/venturi scrubber followed by the boiler firebox for 
incineration when the boiler is on high fire only. 

Pursuant to SJVAPCD BACT Guideline 8.3.2 for animal matter rendering plants, the 
technologically feasible BACT determinations for PM10 are listed as follows: 

1. The use of an odor scrubber with a particulate removal system that consists of a 
particulate scrubber, a shell and tube condenser, a Venturi scrubber, a cyclone, an 
air-cooled condenser, and a contact condenser or a combination thereof with a 
minimum overall control of 95%. 

2. The use of a thermal oxidizer utilizing natural gas with a minimum chamber 
temperature of 1,400°F and minimum retention time of 1.0 second with a 
particulate removal system that consists of a particulate scrubber, a shell and tube 
condenser, a Venturi scrubber, a cyclone, an air-cooled condenser, and a contact 
condenser or a combination thereof with a minimum overall control of 95%. 

Darling proposes to meet the VOC and PM10 BACT/RACT requirements for the meat 
rendering operation by controlling point emission sources with the venturi scrubber and 
TO system and controlling fugitive emissions with room air scrubber.  The venturi scrubber 
and TO system are designed for a combined reduction of VOC emissions by 99%.   
Pursuant to TCEQ Historical BACT requirements for rendering, the BACT determinations 
for odor are listed as follows: 

1. Building under negative pressure and air streams routed to a condenser or venturi 
scrubber followed by two packed bed or two packed tower scrubbers. The scrubbers 
may use sodium hydroxide, chlorine dioxide, or sodium hypochlorite, maintain a 
pH of 11 and 10 ppm residual chlorine concentration, and maintain 30 room air 
changes per hour on the cooking room. Instead of the previous, the air stream may 
be routed to a condenser/venturi scrubber followed by the boiler firebox for 
incineration when the boiler is on high fire only. 

2. Maintaining the temperature of vapors entering the scrubber to be 130F or less to 
maintain proper operation. 

Darling proposes to meet the odor BACT/RACT requirements for the meat rendering 
operation by controlling point emission sources with the venturi scrubber and TO system 
and controlling fugitive emissions with room air scrubber.  In addition, Darling will ensure 
that the temperature of the stream vented to the scrubber will allow for optimal and safe 
operation.  In addition, an odor modeling analysis has been prepared for a similar operation 
under the permit application for NOC 11777 with the cooker as the primary potential 
source of odor, vented to an air-cooled condenser, wet venturi scrubber, and TO for odor 
control.  The odor emissions from the room air scrubber are also accounted for in the odor 
modeling analysis. A copy of the odor modeling analysis report is included in Appendix 
B.  The results of the air dispersion modeling for the odor emissions suggest that combined 
contribution of odor concentrations is well below the 1 OU/M3 at the nearest residences, 
which assumes that the proposed odor control will control the odor emissions sufficiently. 
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Protein Grinding, Screening and Storage Operation 
The proposed protein grinding, screening and storage operation involves the solids or crax 
processing, which will take place in the grinding room and results in PM10 emissions.  The 
protein grinding, screening and material handling are vented to a room air scrubber, and 
the storage silo is equipped with bin vents.     
The recently issued PM10 BACT determinations for meal grinding-rendering operation 
from SCAQMD and TCEQ are summarized in Table 5-2. 
Table 5-2: PM10 BACT – Protein Grinding, Screening and Storage Operation 

Source BACT Determination 

SCAQMD Enclosed Grinding and Screening Operation with Mechanical 
Conveyors Transporting Meal 

TCEQ 
Meal Storage Silo equipped with a baghouse designed to meet an 
outlet grain loading of not more than 0.01 grains/dry standard 
cubic foot. 

Darling proposes to meet the PM10 BACT/RACT requirements for the proposed protein 
grinding, screening and storage operation by enclosing the grinding and screening 
operation and venting the fugitive emissions to a room scrubber.  In addition, the finished 
meal is stored in the storage silo that is equipped with bin vents that is expected to have a 
grain loading of 0.01 gr/dcf or less.   
5.2.2 WAC Chapter 173-401 Operating Permit Regulation 
The requirements in this chapter establish the elements of a comprehensive Washington 
state air operating permit program consistent with the requirements of Title V of the 
Federal Clean Air Act and includes the requirements for affected sources under the acid 
rain program.  Since the Darling facility operation is not subject to Title V permitting or 
acid rain program, the requirements of this chapter are not applicable. 
5.2.3 WAC Chapter 173-460 Controls for New Sources of Toxic Air Pollutants 
The purpose of this chapter is to establish the systematic control of new sources emitting 
TAPs in order to prevent air pollution, reduce emissions to the extent reasonably possible, 
and maintain such levels of air quality as will protect human health and safety. WAC173-
460-150 includes a list of TAP threshold limits for small quantity emission rates (SQERs), 
which is used to determine if the new source of TAPs needs to conduct modeling.  All TAP 
emissions from the proposed project are less than the SQER threshold limits, except for 
hydrogen sulfide.  Darling will be submitting a modeling results for the hydrogen sulfide 
emissions under a separate cover. 
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APPENDIX A – PSCAA APPLICATION FORMS 
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NOC APPLICATION SUPPLEMENTAL FORM 

Thermal or Catalytic Oxidizer 

This application is for activities or equipment that is (check all that apply): 

☐ New (including existing, unpermitted equipment)

☐ Replacement of an existing oxidizer

☐ Substantial alteration of an existing oxidizer

☐ Relocation of an existing oxidizer

Specify the operation or process being controlled: _______________________________________________ 

Hours of operation per day: __________________       Hours of operation per year: ___________________   

Oxidizer Type 

☐ catalytic oxidizer ☐ regenerative thermal oxidizer

☐ recuperative thermal oxidizer ☐ thermal (direct fired) oxidizer

Design and Technical Specifications 

Make: _____________________    Model: _____________________    Model Number: _____________________  

Inlet process flowrate: ______________ acfm 

Fan design flowrate: ______________  acfm @ pressure drop of ____________ inches water column    

Blower hp: ______________ 

Combustion retention time: ______________ seconds 

Burner fuel type:    ☐ Natural Gas    ☐ Fuel Oil    ☐ Other: ____________________________ 

Burner maximum fuel usage: ______________ BTU/hr 

Minimum operating temperature: ______________ °F 

Number of burner nozzles: ______________                Is burner low NOx design?    ☐  Yes     ☐  No 
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For Catalytic Oxidizers 

Catalyst material:   ☐ Precious metal   ☐ Ceramic   ☐ Base metal   ☐ Other: _____________________ 

Volume of catalyst: __________________ cubic feet per layer       # of layer of beds:  ______________ 

Temperature rise across catalyst: ______________ °F      Expected catalyst lifetime: ______________ 

Describe catalytic cleaning and replacement procedures and frequency: 

For Regenerative Thermal Oxidizers 

Number of chambers: ________________   Chamber dimensions: ______________________________ 

For Direct-Fired or Recuperative Thermal Oxidizers 

Combustion chamber dimensions: ______________________________ 

Stack Parameters Building Dimensions of Project Location 

Exhaust stack parameters: 

Stack diameter:  __________ inches 

Stack height above ground:  __________ feet 

Exhaust airflow: __________ scfm 

Exhaust Temperature: __________ °F 

Building Height (highest point of roof) _________ ft  

Building Width __________ ft 

Building Length __________ ft 

Stack damper/rain guard: 

☐ None    ☐ Hexagonal    ☐ Stack within stack

☐ Butterfly    ☐ Inverted Cone

☐ Other (specify): _____________________________

VOC Emissions 

Maximum inlet VOC emissions: __________ ppm or lbs/hr     

Maximum NOx emissions:  __________ ppm or lb/hr 

Maximum outlet VOC emissions: __________ ppm or lbs/hr   

Maximum CO emissions:  __________ ppm or lb/hr 



Thermal or Catalytic Oxidizer 

Page 3 of 3 

Form 50-190 | 04/20 

Required Attachments 

1. Brochure or technical fact sheet from manufacturer or supplier

2. Technical drawings of the oxidizer, including location of monitoring equipment

3. A list of instrumentation used to monitor temperature and flowrate. Specify if continuously

monitored and recorded.

4. Description of any concentrators or particulate control devices associated with the oxidizer

5. If there are source test data available for this unit, include with application

6. Copy of the Operations and Maintenance Manual for control equipment, including provisions

for shut down of inlet stream if oxidizer shuts down.
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APPENDIX B – ODOR MODELING ANALYSIS REPORT 
 



 

LOS ANGELES/ORANGE COUNTY/RIVERSIDE/VENTURA/SAN DIEGO/FRESNO/BERKELEY/BAKERSFIELD 
31726 Rancho Viejo Road, Suite 218 ▼ San Juan Capistrano, CA 92675 ▼ Tel: (949) 248-8490 ▼ Fax: (949) 248-8499 

 
June 30, 2021 

Mr. Brian Renninger, P.E. 
Engineer 
Puget Sound Clean Air Agency 
1904 Third Avenue, Suite 105 
Seattle, WA 98101 
Phone: (206) 689-4077 
E-mail: BrianR@PSCleanAir.org  
 
Subject: Odor Modeling Report, Darling Ingredients Inc.  (NOC 11777) 
 
Dear Mr. Renninger: 
Per our approved odor modeling protocol, Yorke Engineering, LLC (Yorke), submits the following 
odor modeling report.  

BACKGROUND 
The Puget Sound Clean Air Agency (PSCAA) requested an odor modeling analyses be prepared 
in support of Notice of Construction (NOC) 11777 to assist the agency with determining best 
available control technology (BACT) requirements and demonstrate compliance with regulatory 
standards for potential odor impacts.  The primary potential source of odor related to the NOC is 
the cooker, which exhausts to an air-cooled condenser prior to venting to a wet venturi scrubber 
and a thermal oxidizer for odor control.  
In addition to the cooking process subject to the NOC, the PSCAA is also requesting Darling 
evaluate the odor profile from the fugitive odor in the main processing area (“room air”), which is 
vented to a packed bed wet scrubber with oxidizing chemistry.   

AIR DISPERSION MODELING METHODOLOGY 
As approved by the PSCAA air dispersion modeling was performed using the U.S. Environmental 
Protection Agency’s (EPA’s) AERMOD modeling system (computer software) to assess odor 
impacts based on post-project emissions.  AERMOD is a steady-state plume dispersion model that 
incorporates air dispersion calculations based on planetary boundary layer turbulence structure and 
scaling concepts.  AERMOD includes the treatment of both surface and elevated sources, as well 
as both simple and complex terrain.  AERMOD uses algorithms to characterize the atmospheric 
processes that disperse pollutants emitted by a source.  Based on emission rates, exhaust 
parameters, terrain characteristics, and meteorological inputs, AERMOD calculates pollutant 
concentrations at selected downwind receptor locations.  The results are then used to determine 
compliance with National Ambient Air Quality Standards (NAAQS) and other regulatory 
requirements, such as New Source Review (NSR), air toxic regulations, and odor related impacts.  
AERMOD is recommended by both the U.S. EPA and the SCAQMD for air dispersion modeling 
projects. 
AERMOD Version 19191, was used for this project implemented through the Lakes 
Environmental Software implementation/user interface, AERMOD View™ 9.9.5. 

mailto:BrianR@PSCleanAir.org
http://www.epa.gov/scram001/metobsdata.htm
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Air Dispersion Parameters 
The air dispersion modeling parameters used for the odor modeling analysis are as follows: 

Meteorological Data 
AERMOD-specific meteorological (met) data for the Tacoma Tideflats station was used 
for the dispersion modeling.  A 5-year data set from 2012 through 2016 was obtained from 
the PSCAA in a preprocessed format suitable for use in AERMOD. 
AERMOD does not include an Ustar adjustment (ADJ_U*) option, therefore pre-processed 
MET data was assumed to be Ustar adjusted.  
Urban and Rural Options 
The facility is located in Tacoma near Commencement Bay. Due to the location of the 
facility near a waterway, the rural option was used in the analysis.  
Modeling Options 
Odor compounds disperse quickly with short timescales that are instantaneous in nature. 
Therefore, AERMOD was run with the lowest averaging period (1-hour). The modeling 
included the use of standard regulatory default options.   
On-Site and Off-Site Buildings 
All significant buildings were included in the dispersion model for the purpose of 
estimating building downwash.  Onsite and off-site buildings were included in AERMOD 
that have a potential for downwash effects. Building downwash was assessed using 
building locations and dimensions using BPIPPRIME and included with the AERMOD 
project files.  
Terrain Characteristics 
The facility is generally flat surrounded by numerous hills.  Therefore, digital terrain data 
was imported for all sources and receptors and actual elevations. 
Receptors 
The odor analysis modeling evaluated receptors within the modeling grid. Specifically, this 
analysis focused on the concentrations at potential habitable locations in neighboring 
communities 
Source Characteristics 
The odor analysis includes the thermal oxidizer that vents the cooker and packed bed wet 
scrubber that vents room air where processing equipment is operated at ambient air 
temperatures.  Emissions from the cooker and supporting conversion steps vent to a 10,000 
cubic feet per minute (cfm) shop-built venturi scrubber, and an 18 million British units per 
hour (MMBtu/hr) thermal oxidizer in series.  The room air fugitives are controlled by a 
65,000-cfm packed bed scrubber.  The source characteristics used for the odor modeling 
analysis are provided in Table 2. 
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Table 1: Source Characteristics 
Parameter Cooker (Replacement) Processing Area (Room Air)  

Existing Release Thermal oxidizer Packed bed scrubber 
Source Type Point Point 

Release Height (ft) 24 ft 41.5 ft 
Stack Diameter (ft) 1.93 4.26 
Stack Dimensions L=20.5” W=20.5” L=41” W=41” 

Stack Temperature (F) 275 80 
Flow Rate (acfm) 10,000 65,000 

ODOR COMPOUND IDENTIFICATION 
Source Emissions Analysis 
Emissions of odorous compounds were estimated based on concentrations measured from a study 
referenced by the PSCAA and shown in the protocol, on a pound per hour basis according to 
exhaust flowrates.  The Study identified the primary contributors to odor intensity based on odor 
activity value (OAV) as methanethiol (MT), isopentanal, and to a lesser extent hydrogen sulfide 
(H2S). Therefore, in accordance with the agreed to protocol, odor impacts were evaluated based 
on these specific compounds as they are individually primary contributors to odor intensity and 
are also representative of the chemical families that contribute to potential odor impacts.   
A control efficiency of 95% was applied to the thermal oxidizer, which is more conservative  than 
the 99% presented in the NOC application.  Also being conservative, no control efficiency was 
applied to the venturi scrubber operated at Darling, and also no additional reductions were applied 
for the air-cooled condenser, which removes the most odorous compounds emitted from the 
cooker. Similarly, emissions from the room air to the scrubber were estimated based on the 
measured concentrations reflecting the test conditions of the Study.  Room air concentration were 
adjusted to account for fugitive emissions from equipment and applied to the volumetric flowrate 
of the wet scrubber operated at Darling.    
The uncontrolled odor profile for the cooker and the room air fugitives was  determined using the 
surrogate emission factor as described in Table 1 below and provided in Attachment 1.   
Table 2: Malodorous Emission Rates  

Compound Type Odor 
Quality 

Emission Rate* 
Cooker 

(lb/hour) 
Room Air 
(lb/hour) 

Total 
(lb/hour) 

Methanethiol Organosulfur  putrid 
smell 0.030 0.39 0.43 

Isopentanal Aldehyde compound acrid, 
pungent 0.033 0.44 0.47 

H2S Sulfur compounds 
foul 

rotten 
eggs 

0.029 0.38 0.41 

*Cooker emissions based on measured concentrations of non-condensable gases (post-condenser) from the venturi 
scrubber with a 95% destruction efficiency due to the thermal oxidizer.  Room air emissions is based on adjusted 
measured concentrations with no additional post-control destruction efficiency due to the wet scrubber. 
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Odor Relative Dilution Analysis 
Because odor is subjective, the PSCAA may consider the reduction in perceived ambient impacts, 
as relevant, to determining the appropriate BACT for odor.  Odor modeling uses an odor emission 
rate for estimating a relative dilution analysis.  As an AERMOD input1, an odor emission rate in 
Odor Units per second (OU/s) is calculated as follows: 

E = V*DTT 
Where: 

E = Odor emission rate (OU/s) 
V = Volumetric flow rate of the emission source (m3/s) 
DTT = Odor concentration in OU/m3 (number of dilutions to odor threshold) 

The methodology consists of modeling the odor emission rate to compare the output results in 
units of odor concentration (OU/m3) less than an odor detection threshold of 1 OU/m3.  The DTT 
is the number of dilutions needed to reach a level where no odors are detectable.  A DTT of 5 OU/ 
m3 is considered a typical level where odors are below detection for most people and will be used 
in this analysis. An odor modeling analysis was performed on the existing thermal oxidizer and 
packed bed wet scrubber stacks.  

ODOR MODELING RESULTS 
Odor Dilution Analysis 
The results of the relative dilution analysis (Table 3) suggests that theoretically the scrubber has an 
elevated  odor concentration compared to the thermal oxidizer, which is consistent with its higher odor 
emission rate.  Isopleths for source group all are included in Attachment 1 of this report. The 
conservative assumptions on controls may have also contributed to the scrubber results. These Room 
Air scrubbers typically handle a very limited odor loading as they are intended to manage just fugitives 
in the processing space.   

Table 1: Odor Unit Results at Nearest Resident 

Compound Concentration 
(OU/m3) 

Thermal Oxidizer 0.00276 
Scrubber 0.01440 

All 0.01716 

Odor concentration is well below the odor detection threshold of 1 OU/m3 at the nearest public 
residences.  

Source Emissions Analysis 
The individual chemical odor analysis was based on modeling emissions of methanethiol, isopentanal, 
and hydrogen sulfide as odorous compounds from the cooker and processing room. Concentrations at 
the nearest public receptors were compared to the published odor thresholds (Table 4).  The modeled 

 
1 AERMOD includes Odor Units as an emission rate term to be modeled for estimating the number of dilutions to 
meet an odor threshold.   
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odor concentrations by pollutant are similar, with the room air scrubber contributing approximately 
94% of the odor concentrations 
Table 2: Odor Modeling Results by Pollutant at Nearest Residence 

Substance 

Venturi 
Scrubber/ 
Thermal 
Oxidizer 

Room air 
scrubber 

Venturi 
Scrubber/ 
Thermal 
Oxidizer 

Room air 
scrubber All 

Odor 
Threshold 

Concentration 

Emission rate (g/s) Max Concentration at Resident 
(µg/m3) µg/m3 

Methanethiol 0.004 0.050 0.34 4.86 5.19 2.10 
Isopentanal 0.004 0.055 0.38 5.35 5.72 8.02 

Hydrogen sulfide 0.004 0.048 0.33 4.68 5.00 6.55 

Overall, only methanethiol was above the threshold, however emissions are unlikely to result in the 
concentration at the distance to the resident based on the conservative modeling assumptions and the 
fact that this is an odor detection threshold rather than an odor nuisance threshold.  In practice it is not 
expected to cause an odor nuisance at that level.  

Emissions from the room air to the scrubber were estimated based on the measured concentrations 
from the PSCAA identified study2 (the Study). The Study observed that the removal efficiency of 
methanethiol was poor compared to hydrogen sulfide, aldehydes and ketones. In accordance with the 
Study, the incomplete degradation suggests that the conditions such as the lack of nutrients and acidic 
pH may not have been optimal. The conditions may help explain why the removal of methanethiol was 
low compared to other pollutants.  

Relative Dilution Analysis 
To provide a relative comparative analysis of how the thermal oxidizer compares to the scrubber in 
terms of dilution at distance, modeled results (concentration) were divided by the emissions estimates. 
The emissions by pollutant for the room air scrubber are approximately 13 times higher than the 
thermal oxidizer while the modeled odor concentrations are approximately 14 times higher with the 
scrubber (Table 5). For the modeled scenario, this suggests that the emissions are a more significant 
contributor to the odor concentrations that the release parameters. Isopleths for source group all by 
pollutant are included in Attachment 1 of this report. 

It is important to note that the emission calculations used in this analysis were based on the measured 
concentrations from the Study. Therefore, the results in this study should be taken as a theoretical 
starting point in analyzing odor concentrations at the public receptors.   

 
2 Anet et al 2013. 
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Table 5: Source Ratios by Pollutant 

Compound 
Ratio (Scrubber/Thermal Oxidizer) 

Emissions Concentration Concentration/Emissions 

Methanethiol 13.00 14.29 1.10 
Isopentanal 13.00 14.08 1.08 

Hydrogen sulfide 13.00 14.18 1.09 

CONCLUSION 
The air dispersion modeling results of the relative dilution analysis suggest that the combined 
contribution of odor concentrations from both sources is well below the odor detection threshold of 1 
OU/m3 at the nearest residences.  

The individual chemical odor analysis was based on modeling emissions of methanethiol, isopentanal, 
and hydrogen sulfide as odorous compounds from the cooker and processing room. The room air 
scrubber contributed approximately 94% of the odor concentrations by pollutant. Overall, only 
methanethiol was above the threshold, however it is not expected to cause an odor nuisance at that 
level. With the emission calculations based on the measured concentrations from the Study, the results 
of this analysis should be interpreted qualitatively as changes in emissions will have a direct impact on 
the resulting odor concentrations.  

Although the odor modeling analysis was completed using the rural dispersion option, as suggested by 
the PSCAA, this appears to be conservative based on the location of the facility and population 
categories according to the Auer land use technique. To investigate the differences in odor 
concentrations between the rural and urban dispersion options, a subsequent methanethiol run was 
completed with the urban dispersion option. Results from this run suggest that the methanethiol 
concentrations are below the odor threshold at the residences.  
Should you have any questions or concerns, please contact me at (949) 606-3687. 
Sincerely, 
 
 
Nick Gysel 
Engineer, PhD 
Yorke Engineering, LLC 
NGysel@YorkeEngr.com  
 
cc: Bill McMurtry, Darling Ingredients Inc. 
 Russel Kingsley, Yorke Engineering, LLC 
 Greg Wolffe, Yorke Engineering, LLC 
  
Attachment 1 – Individual Odor Compound Assessment Isopleths 
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ATTACHMENT 1 – INDIVIDUAL ODOR COMPOUND ASSESSMENT 
ISOPLETHS  
 



Isopentanal



Hydrogen Sulfide



Methanethiol
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