
 

 

 
 

DIVISION OF ENVIRONMENTAL QUALITY 
 

DRAFT OPERATING AIR PERMIT 
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INSTALL, OPERATE, AND MAINTAIN THE EQUIPMENT AND EMISSION UNITS 

DESCRIBED IN THE PERMIT APPLICATION AND ON THE FOLLOWING PAGES. THIS 
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List of Acronyms and Abbreviations 

 

Ark. Code Ann. Arkansas Code Annotated 

AFIN Arkansas DEQ Facility Identification Number 

C.F.R. Code of Federal Regulations 

CO Carbon Monoxide 

COMS Continuous Opacity Monitoring System 

HAP Hazardous Air Pollutant 

Hp Horsepower 

lb/hr Pound Per Hour 

NESHAP National Emission Standards (for) Hazardous Air Pollutants 

MVAC Motor Vehicle Air Conditioner 

No. Number 

NOx Nitrogen Oxide 

NSPS New Source Performance Standards 

PM Particulate Matter 

PM10 Particulate Matter Equal To Or Smaller Than Ten Microns 

PM2.5 Particulate Matter Equal To Or Smaller Than 2.5 Microns 

SNAP Significant New Alternatives Program (SNAP)  

SO2 Sulfur Dioxide 

SSM   Startup, Shutdown, and Malfunction Plan  

Tpy Tons Per Year 

UTM Universal Transverse Mercator 

VOC Volatile Organic Compound 
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SECTION I:  FACILITY INFORMATION 

 

 

 

PERMITTEE:   Black Hills Energy Arkansas, Inc.—Drake Compressor 

Station 

 

AFIN:    24-00071 

 

PERMIT NUMBER:  1185-AOP-R14 

 

 

FACILITY ADDRESS: 2204 Westview Road 

     Ozark, AR  72949 

 

MAILING ADDRESS: 7001 Mount Rushmore Road 

    Rapid City, SD  57702 

 

 

COUNTY:   Franklin County 

 

CONTACT NAME:  Cole Anderson 

 

CONTACT POSITION: Environmental Manager 

 

TELEPHONE NUMBER: (605) 399-5228 

 

 

REVIEWING ENGINEER: Skylar Redman 

 

 

UTM North   South (Y): Zone 15:  3939453.8 m 

 

UTM East   West (X):  Zone 15:  425122.16 m 
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SECTION II:  INTRODUCTION 

 

Summary of Permit Activity 

 

Black Hills Energy Arkansas, Inc.—Drake Compressor Station owns and operates a natural gas 

compressor station located near Ozark, Arkansas. This permit action is a renewal that removes 

SN-11 and SN-12 that ceased operation March 31st 2022 with a decrease in 0.2 tpy of SO2, 5.3 

tpy of VOC, 0.5 tpy of CO, 5.8 tpy of NOX, 0.02 tpy of Acetaldehyde, 0.04 tpy of Acrolein, 0.01 

tpy of Formaldehyde, 0.07 tpy of POMs, and an increase in 0.05 tpy of 1,3-Butadiene. 

 

Process Description 

 

Natural gas pipelines operate at varying pressures which can result from pipe friction, changes in 

upstream operations, and changes in downstream natural gas demand. To maintain flow, gas 

must be removed from the pipeline, re-pressurized (compressed), and returned to the pipe. The 

function of the Drake Compressor Station is to compress sweet dry natural gas for delivery to 

customers in Northwest Arkansas. The station receives natural gas from local transmission 

pipelines and from area producers, and dehydrates the gas to meet distribution pipeline 

specifications. The applicable NAICS code is 486210, which covers industry sites primarily 

engaged in the pipeline transportation of natural gas. 

 

Drake Compressor Station currently operates twelve (12) existing reciprocating compressors and 

associated natural gas-fired engines (SN‐15, SN‐19, SN‐87, SN‐88, SN‐89, SN-90, SN-93, SN-

94, SN-95, SN-96, SN-97 and SN-98) 

 

Two (2) triethylene glycol (TEG) dehydrators (SN-91 and SN-92) serve to remove water vapor 

from the gas entering the station. Drake is not a major source of HAPs as individual HAPs 

emissions are below 10 tons per year and cumulative HAPs emissions are below 25 tons per 

year. As an area source of HAPs, the TEG dehydrators are not subject to requirements under 

NESHAP 40 CFR Part 63 Subpart HHH. 

 

A natural gas fired electric generator (SN‐18) provides backup power for the entire facility. The 

electric generator is utilized during periods of power outages. 

 

Periodically, the natural gas contained in piping must be vented during routine maintenance or 

emergency shutdowns. Releasing the natural gas to the atmosphere to empty the pipe is called a 

blowdown. The emissions due to compressor station blowdowns are considered insignificant 

activities since the emissions are below the listed levels. 

 

Fugitive emissions also occur due to leaks at valves, connectors, seals, and flanges. Fugitive 

equipment leaks release natural gas into the atmosphere. The emissions due to equipment leaks 

are also considered insignificant activities since the emissions are below the thresholds. 
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Rules and Regulations 

 

The following table contains the rules and regulations applicable to this permit.  

  

Rules and Regulations 

Arkansas Air Pollution Control Code, Rule 18, effective March 14, 2016 

Rules of the Arkansas Plan of Implementation for Air Pollution Control, Rule 19, 

effective May 6, 2022 

Rules of the Arkansas Operating Air Permit Program, Rule 26, effective March 14, 2016 

40 C.F.R. Part 60, Subpart JJJJ – Standards of Performance for Stationary Spark Ignition 

Internal Combustion Engines 

40 C.F.R. Part 63, Subpart ZZZZ – National Emission Standards for Hazardous Air 

Pollutants for Stationary Reciprocating Internal Combustion Engines 

40 C.F.R. Part 60, Subpart OOOOa—Standards of Performance for Crude Oil and 

Natural Gas Facilities for which Construction, Modification or Reconstruction 

Commenced After September 18, 2015 

  

Emission Summary 

 

The following table is a summary of emissions from the facility.  This table, in itself, is not an 

enforceable condition of the permit. 

 

EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

Total Allowable Emissions PM 2.5 8.1 

PM10 2.5 8.1 

PM2.5 See Note*  

SO2 1.5 1.5 

VOC 30.4 125.8 

CO 94.8 324.8 

NOX 48.1 197.8 

HAPs Acetaldehyde** 0.56 2.31 

Acrolein** 0.42 1.67 

1,3-Butadiene** 0.06 0.25 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

Formaldehyde** 2.37 9.63 

POM 0.020 0.10 

Total HAPs 3.97 16.49 

15 Waukesha Model L7042 

GL Engine  

(1478 HP 4SLB) 

PM 0.1 0.4 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 12.3 

CO 8.2 30.6 

NOx 6.6 24.5 

Acetaldehyde 0.10 0.35 

Acrolein 0.06 0.22 

1,3-Butadiene 0.01 0.02 

Formaldehyde 0.33 1.23 

POM 0.002 0.01 

Total HAPs 0.53 1.97 

18 Generac SG035 

Emergency Generator  

(82HP 4SRB) 

PM 0.1 0.1 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.4 0.1 

CO 18.0 1.0 

NOx 0.5 0.1 

Acetaldehyde 0.01 0.01 

Acrolein 0.01 0.01 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.02 0.01 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

POM 0.001 0.01 

Total HAPs 0.02 0.01 

19 Waukesha Model L5108 

GL Engine  

(1122 HP 4SLB) 

PM 0.1 0.4 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 14.1 

CO 8.7 38.0 

NOx 4.9 21.2 

Acetaldehyde 0.08 0.31 

Acrolein 0.05 0.20 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.25 1.09 

POM 0.002 0.01 

Total HAPs 0.40 1.75 

87 Waukesha Model L7042 

GL Engine  

(1478 HP 4SLB) 

PM 0.1 0.4 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 12.3 

CO 8.2 30.6 

NOx 6.6 24.5 

Acetaldehyde 0.10 0.35 

Acrolein 0.06 0.22 

1,3-Butadiene 0.01 0.02 

Formaldehyde 0.33 1.23 

POM 0.002 0.01 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

Total HAPs 0.53 1.97 

88 Waukesha 3521 GL 

Engine  

(738 HP 4SLB) 

PM 0.1 0.3 

PM10 0.1 0.3 

SO2 0.1 0.1 

VOC 2.0 8.6 

CO 5.2 22.7 

NOx 3.0 12.9 

Acetaldehyde 0.05 0.21 

Acrolein 0.03 0.13 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.17 0.72 

POM 0.001 0.01 

Total HAPs 0.27 1.15 

89 Waukesha Model L5108 

GL Engine  

(1122 HP 4SLB) 

PM 0.1 0.4 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 14.1 

CO 8.7 38.0 

NOx 4.9 21.2 

Acetaldehyde 0.08 0.31 

Acrolein 0.05 0.20 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.25 1.09 

POM 0.002 0.01 

Total HAPs 0.40 1.75 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

90 Rock Creek Waukesha 

VRG330 Engine  

(65 HP 4SRB) 

PM 0.1 0.1 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.4 1.8 

CO 7.1 31.1 

NOx 1.7 7.6 

Acetaldehyde 0.01 0.01 

Acrolein 0.01 0.01 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.01 0.05 

POM 0.001 0.01 

Total HAPs 0.02 0.07 

91 Sivals TEG Dehydrator 

(0.75 MMBtu/hr Lone 

Elm Reboiler) 

PM 0.1 0.1 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.1 0.3 

CO 0.1 0.3 

NOx 0.1 0.4 

Formaldehyde 0.01 0.01 

POM 0.001 0.01 

Total HAPs 0.01 0.01 

92 Bird TEG  Dehydrator 

(0.5 MMBtu/hr Batson 

Reboiler) 

PM 0.1 0.1 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.2 0.7 



Black Hills Energy Arkansas, Inc.—Drake Compressor Station 

Permit #:  1185-AOP-R14 

AFIN:  24-00071 

 

 11 

EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

CO 0.1 0.2 

NOx 0.1 0.3 

Formaldehyde 0.01 0.01 

POM 0.001 0.01 

Total HAPs 0.01 0.01 

93 Waukesha Model F3521G 

Engine 

(515 HP 4SRB) 

PM 0.1 0.4 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 0.8 3.5 

CO 1.2 5.0 

NOx 1.2 5.0 

Acetaldehyde 0.02 0.05 

Acrolein 0.01 0.04 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.06 0.25 

POM 0.001 0.01 

Total HAPs 0.11 0.45 

94 Waukesha Model 

L7042GSI Engine 

(1480 HP 4SRB) 

PM 0.3 1.0 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.3 10.0 

CO 3.3 14.3 

NOx 3.3 14.3 

Acetaldehyde 0.04 0.14 

Acrolein 0.03 0.14 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

1,3-Butadiene 0.01 0.04 

Formaldehyde 0.17 0.72 

POM 0.002 0.01 

Total HAPs 0.30 1.31 

95 Waukesha Model 

7044GSI Engine  

(1900 HP SI) 

PM 0.3 1.2 

PM10 0.3 1.2 

SO2 0.1 0.1 

VOC 2.9 12.8 

CO 6.3 27.5 

NOx 4.2 18.4 

Acetaldehyde 0.04 0.16 

Acrolein 0.04 0.15 

1,3-Butadiene 0.01 0.04 

Formaldehyde 0.21 0.92 

POM 0.002 0.01 

Total HAPs 0.37 1.62 

96 Waukesha Model 

7044GSI Engine 

(1900 HP SI) 

PM 0.3 1.2 

PM10 0.3 1.2 

SO2 0.1 0.1 

VOC 2.9 12.8 

CO 6.3 27.5 

NOx 4.2 18.4 

Acetaldehyde 0.04 0.16 

Acrolein 0.04 0.15 

1,3-Butadiene 0.01 0.04 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

Formaldehyde 0.21 0.92 

POM 0.002 0.01 

Total HAPs 0.37 1.62 

97 Waukesha Model 

L7042GSI S5Engine 

(1500 HP 4SRB) 

PM 0.3 1.0 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.4 10.1 

CO 6.7 29.0 

NOx 3.4 14.5 

Acetaldehyde 0.03 0.13 

Acrolein 0.03 0.12 

1,3-Butadiene 0.01 0.03 

Formaldehyde 0.17 0.72 

POM 0.002 0.01 

Total HAPs 0.29 1.29 

98 Waukesha Model 

L7042GSI S5Engine 

(1500 HP 4SRB) 

PM 0.3 1.0 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.4 10.1 

CO 6.7 29.0 

NOx 3.4 14.5 

Acetaldehyde 0.03 0.13 

Acrolein 0.03 0.12 

1,3-Butadiene 0.01 0.03 

Formaldehyde 0.17 0.72 
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EMISSION SUMMARY 

Source 

Number 

Description Pollutant Emission Rates 

lb/hr tpy 

POM 0.002 0.01 

Total HAPs 0.29 1.29 

99 Piping/Equipment Leaks VOC 0.5 2.2 

Total HAPs 0.05 0.22 

*PM2.5 limits are source specific, if required.  Not all sources have PM2.5 limits. 

**HAPs included in the VOC totals.  Other HAPs are not included in any other totals unless 

specifically stated.  
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SECTION III:  PERMIT HISTORY 

 

Permit #1185-A was issued to Arkansas Western Gas Company - Drake Compressor Station on 

August 26, 1991.  Arkansas Western Gas Company requested that all existing sources at the 

facility be permitted.  These sources included nine natural gas-fired reciprocating engines, six 

gas turbines, and a dehydrator reboiler burner.  These sources were purchased between 1958 and 

1974.  Air Permit No. 1185-A also allowed the installation and operation of a new 1478 

horsepower natural gas-fired reciprocating engine (SN-15).  The emission limits for the new 

engine were below the significant emission rate representing a major modification under PSD. 

The permit outlined natural gas usage limits and required performance testing for each engine.  

 

Permit #1185-AR-1 was issued to Arkansas Western Gas Company - Drake Compressor Station 

on October 4, 1993.  The modification allowed the installation of a natural gas-fired emergency 

electric generator.  Operation of the generator occurred only when public electric power failed 

and during one 30 minute test each week. 

 

Permit #1185-AR-2 was issued to Arkansas Western Gas Company - Drake Compressor Station 

on March 26, 1996.  The modification involved the addition of a natural gas reciprocating engine 

(SN-19) and the removal of one 330 HP engine (SN-07).  The emission limits for the new engine 

were below the significant emission rate representing a major modification under PSD.  The 

emissions from existing sources which were not addressed in the previous permit were also 

quantified, specifically, SN-20 through SN-81.  The sources are associated with start-up, shut-

down, safety, and auxiliary systems. 

 

Permit #1185-AOP-R0 was issued to Arkansas Western Gas Company - Drake Compressor 

Station on November 13, 1998.  This was the first permit issued to the facility under Regulation 

26.  The removal of two sources (SN-05 and SN-06) was authorized along with the addition of a 

new 1478 HP compressor unit (SN-87).  The emission limits for the new engine were below the 

significant emission rate representing a major modification under PSD.  Criteria pollutant 

emission limits listed in the permit were: VOC - 156.0 tpy, CO - 774.8 tpy, and NOx - 309.1 tpy. 

 

Permit #1185-AOP–R1 modification was issued to AWGC –Drake Compressor Station on May 

14, 2001.  This modification was issued to allow the Permittee to replace a Waukesha L-1905G 

4-cycle rich burn engine (also known as Model NKR) which powers the gas compressor 

designated as SN-16 with a Waukesha F817G  4-cycle rich burn engine.  Emission limits for the 

replacement engine are: oxides of nitrogen - 14.6 tons per year, carbon monoxide - 45.2 tons per 

year, and volatile organic compounds - 2.7 tons per year.  The emission limits for the 

replacement engine are below the significant emission rate representing a major modification 

under PSD.  The emission limits for HAPs for all sources have been recalculated based on AP-42 

Sections 3.1 and 3.2. 

 

Permit #1185-AOP-R2 was issued on October 31, 2003.  There were no physical changes in this 

Title V permit renewal.  There were some small changes in the emission rates, which were the 

result of calculation accuracy.  The VOC, CO, and NOX emission rates for SN-08 were revised to 

reflect the true horsepower. 
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Permit #1185-AOP-R3 was issued on July 26, 2005.  The modification authorized the facility to 

replace the existing LRZB Waukesha Rich Burn compressor engine (SN-08) with a new 738 

horsepower (HP), Waukesha 3521 GL Clean Burn compressor engine (SN-88).  Emission 

changes due to the modification included an increase of 0.4 tpy of VOC and 1.01 tpy of 

Formaldehyde, and a decrease of 69.2 tpy of CO and 10.9 tpy of NOx. 

 

Permit #1185-AOP-R4 was issued on August 7, 2007.  The modification authorized the facility 

to install a new 1112 hp four cycle clean burn Waukesha 5108 GL engine (SN-89) and replace 

an existing Waukesha 817 (SN-16) with a new Waukesha VRG330 natural gas reciprocating 

engine (SN-90).  Additionally, the facility increased the hours of operation for the emergency 

generator (SN-18) from 218 hours per year to 400 hour per year.  AWG also limited the hours of 

operation at SN-15 and SN-87 to 15,000 combined hours annually.  The facility retired SN-01, 

SN-02, SN-03, and SN-04 from service and requested that these engines be removed from the 

permit.  The total potential emissions from the two (2) new engines included 23.3 tpy of NOx, 

57.1 tpy of CO, and 12.5 tpy of VOC, which are all below the significance levels for a PSD 

review.  The overall permitted emission changes included decreases of 16.4 tpy of VOC, 340.5 

tpy of CO, and 83.1 tpy of NOx. 

 

Permit #1185-AOP-R5 was issued on August 12, 2008.  This was the second Title V renewal for 

the facility.  There were no changes in the operation of the facility from the previous permit.  

PM, PM10, and SO2 emissions, which were considered negligible in the past, were added to the 

permit with this renewal. 

 

Permit #1185-AOP-R6 was issued on April 18, 2014.  This permitting action was necessary to:  

renew the facility’s Title V air permit; remove the glycol dehydrators from the insignificant 

activities list and permit them as sources (SN-91 and SN-92); reduce the annual hours of 

operation of the Emergency Electrical Generator (SN-18) to 100 hours/year; permit SN-18 for 

PM/PM10 and SO2; update emission factors; permit reportable HAPs; and incorporate the 

applicable provisions of 40 CFR Part 63, Subpart HH and 40 CFR Part 63, Subpart ZZZZ.  The 

total annual permitted emission rate limit changes associated with this permitting action 

included:  increases of 1.9 tons per year (tpy) PM/PM10; 0.9 tpy SO2; 1.7 tpy VOC; 1.2 tpy NOX; 

1.61 tpy acetaldehyde; 1.05 tpy acrolein; 0.15 tpy 1,3-butadiene; 0.326 tpy formaldehyde; and 

0.15 tpy POM; and a decrease of 6.3 tpy CO. 

 

Permit #1185-AOP-R7 was issued May 23, 2017.  This permit action changes the name from 

SourceGas Arkansas Inc. (Drake Compressor Station) to Black Hills Energy Arkansas, Inc. – 

Drake Compressor Station. 

 

Permit #1185-AOP-R8 was issued December 19, 2019.  This permit replaced two (SN-13 and 

SN-14) natural gas fired turbines.  Also, this modification lowered the formaldehyde emissions 

limits for five existing natural gas-fired reciprocating engines (SN-15, SN-19, SN-87, SN-88, 

and SN-89).  This modification decreased permitted emissions by 6.5 tpy of NOx, 32.7 tpy of 

CO, 12.1 tpy of VOC, 0.2 tpy of SO2, and 3.44 tpy of formaldehyde.  PM/PM10 emissions were 

increased by 0.4 tpy. 
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Permit #1185-AOP-R9 was issued June 21, 2019.  This permit modification incorporated the 

facility’s renewal permit application.  This modification increased formaldehyde emissions by 

0.62 tpy due to using an emission factor which represented emissions for all operating loads. 

 

Permit #1185-AOP-R 10 was issued January 8, 2020.  This permit modification replaced SN-18 

General Motors 305 (92 Hp) Emergency Generator with a Generac 82 Hp SG035 Emergency 

Generator.  This modification increased VOC emissions by 0.1 tpy and decreased CO emissions 

by 0.5 tpy. 

 

Permit #1185-AOP-R11 was issued January 10, 2020.  This administrative amendment corrected 

errors in Permit #1185-AOP-R10.  Errors included rates for formaldehyde for turbines and 

testing conditions. 

 

Permit #1185-AOP-R12 was issued on December 2, 2020.  This modification removed two 

existing Solar Turbines (SN-09 and SN-10) and replaced them with spark ignition (SI) 

reciprocating engines SN-95 (1,900 Hp) and SN-96 (1,900 Hp).  Plantwide Condition #10 (One-

time Formaldehyde test requirement) was removed because the facility completed the test 

requirement January 22, 2020.  The test requirement was for SN-09, SN-10, SN-11, and SN-12.  

The facility tested sources SN-11 and SN-12 removed sources SN-09 and SN-10 (as stated 

above).  This modification increased permitted emissions by 1.6 tpy of PM/PM10, 1.5 tpy of 

VOC, 9.2 tpy of CO, and 2 tpy of NOx. 

 

Permit #1185-AOP-R13 was issued on November 16, 2021. This minor modification removed 

two existing Solar Turbines (SN-11 and SN-12) and replaced them with two 1500 HP spark 

ignition (SI) reciprocating engines (SN-97 and SN-98). The removal was planned for March 31, 

2022 and the facility planned to operate the Solar Turbines until that date. The facility also 

replaced a Sivals Glycol Dehydrator (SN-92) with a Bird Glycol Dehydrator. The replacement 

had a reboiler with the same capacity (0.5 MMBtu/hr). This permit action also included a minor 

modification to incorporate applicable requirements for NSPS OOOOa into the permit and added 

fugitive emissions that were formerly insignificant activities as a permitted source (SN-99).  

Lastly, the modification included corrections to SN-95 and SN-96 CO and NOx emissions and 

added total HAPs emissions for all sources. The facility’s permitted annual emissions increased 

by 1.2 tpy PM/PM10, 1.3 tpy VOC, 0.24 tpy acetaldehyde, 0.21 tpy acrolein, 0.04 tpy 1,3-

butadiene, 0.08 tpy formaldehyde, and 16.49 tpy total HAPs.  The facility’s permitted annual 

emissions were decreased by 0.2 tpy CO. 
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SECTION IV:  SPECIFIC CONDITIONS 

 

SN-97, and SN-98 

Waukesha Reciprocating Engines (SN-97 and SN-98) 

 

Source Description 

 

SN-97 and SN-98 are natural gas-fired reciprocating engines.  These engines are used to 

compress sweet, dry natural gas from a gas gathering system into a gas transmission system for 

delivery to customers in Northwest Arkansas. 

 

Specific Conditions 

 

1. The permittee shall not exceed the emission rates set forth in the following table.  The 

permittee shall demonstrate compliance with this condition by compliance with 

Plantwide Conditions #8, #9, and #10, and by operating at or below the maximum 

operating capacity.  [Rule 19.501 et seq. and 40 C.F.R. § 52 Subpart E] 

 

SN Description Pollutant lb/hr tpy 

97 

Waukesha Model 

L7042GSI S5Engine 

(1500 HP 4SRB) 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.4 10.1 

CO 6.7 29.0 

NOx 3.4 14.5 

98 

Waukesha Model 

L7042GSI S5Engine 

(1500 HP 4SRB) 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.4 10.1 

CO 6.7 29.0 

NOx 3.4 14.5 

 

2. The permittee shall not exceed the emission rates set forth in the following table. The 

permittee shall demonstrate compliance with this condition by Plantwide Conditions #8, 

#9, and #10, and by operating at or below the maximum operating capacity.  [Rule 

18.801 and Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 

8-4-311] 

 

SN Description Pollutant lb/hr tpy 

97 

Waukesha Model 

L7042GSI S5Engine 

(1500 HP 4SRB) 

PM 0.3 1.0 

Acetaldehyde 0.03 0.13 

Acrolein 0.03 0.12 

1,3-Butadiene 0.01 0.03 

Formaldehyde 0.17 0.72 

POM 0.002 0.01 

Total HAPs 0.29 1.29 
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SN Description Pollutant lb/hr tpy 

98 

Waukesha 

Model 

L7042GSI 

S5Engine 

(1500 HP 

4SRB) 

PM 0.3 1.0 

Acetaldehyde 0.03 0.13 

Acrolein 0.03 0.12 

1,3-Butadiene 0.01 0.03 

Formaldehyde 0.17 0.72 

POM 0.002 0.01 

Total HAPs 0.29 1.29 

 

3. Visible emissions may not exceed the limits specified in the following table of this permit 

as measured by EPA Reference Method 9. Compliance with this specific condition shall 

be demonstrated by burning pipeline natural gas for fuel.   

 

SN Limit Rule/Regulatory Citation 

97 and 98 5% §18.501 and A.C.A.  
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SN-15, SN-19, SN-87, SN-88, SN-89, SN-90, SN-93, SN-94, SN-95, and SN-96 

Waukesha Reciprocating Engines 

 

Source Description 

 

SN-15, SN-19, SN-87, SN-88, SN-89, SN-90, SN-93, SN-94, SN-95, and SN-96 are natural gas-

fired reciprocating engines.  These engines are used to compress sweet, dry natural gas from a 

gas gathering system into a gas transmission system for delivery to customers in Northwest 

Arkansas. 

 

Specific Conditions 

 

4. The permittee shall not exceed the emission rates set forth in the following table.  The 

permittee shall demonstrate compliance with this condition by compliance with 

Plantwide Conditions #8, #9, and #10; by operating at or below the maximum operating 

capacity; and additionally for SN-15 and SN-87, by compliance with Specific Condition 

#7.  [Rule 19.501 et seq. and 40 C.F.R. § 52 Subpart E] 

 

SN Description Pollutant lb/hr tpy 

15 

Waukesha Model 

L7042 GL Engine 

(1478 HP 4SLB) 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 12.3 

CO 8.2 30.6 

NOx 6.6 24.5 

19 

Waukesha Model 

L5108 GL Engine 

(1122 HP 4SLB) 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 14.1 

CO 8.7 38.0 

NOx 4.9 21.2 

87 

Waukesha Model 

L7042 GL Engine 

(1478 HP 4SLB) 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 12.3 

CO 8.2 30.6 

NOx 6.6 24.5 

88 

Waukesha 3521 GL 

Engine  

(738 HP 4SLB) 

PM10 0.1 0.3 

SO2 0.1 0.1 

VOC 2.0 8.6 

CO 5.2 22.7 

NOx 3.0 12.9 

89 

Waukesha Model 

L5108 GL Engine 

(1122 HP 4SLB) 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 3.3 14.1 

CO 8.7 38.0 

NOx 4.9 21.2 
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SN Description Pollutant lb/hr tpy 

90 

Rock Creek 

Waukesha VRG330 

Engine  

(65 HP 4SRB) 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.4 1.8 

CO 7.1 31.1 

NOx 1.7 7.6 

93 

Waukesha Model 

F3521G Engine 

(515 HP 4SRB) 

PM10 0.1 0.4 

SO2 0.1 0.1 

VOC 0.8 3.5 

CO 1.2 5.0 

NOx 1.2 5.0 

94 

Waukesha Model 

L7042GSI Engine 

(1480 HP 4SRB) 

PM10 0.3 1.0 

SO2 0.1 0.1 

VOC 2.3 10.0 

CO 3.3 14.3 

NOx 3.3 14.3 

95 

Waukesha Model 

7044GSI Engine 

(1900 HP SI) 

PM10 0.3 1.2 

SO2 0.1 0.1 

VOC 2.9 12.8 

CO 6.3 27.5 

NOx 4.2 18.4 

96 

Waukesha Model 

7044GSI Engine 

(1900 HP SI) 

PM10 0.3 1.2 

SO2 0.1 0.1 

VOC 2.9 12.8 

CO 6.3 27.5 

NOx 4.2 18.4 

 

5. The permittee shall not exceed the emission rates set forth in the following table. The 

permittee shall demonstrate compliance with this condition by compliance with 

Plantwide Conditions #8, #9, and #10; by operating at or below the maximum operating 

capacity; and additionally for SN-15 and SN-87, by compliance with Specific Condition 

#7.  [Rule 18.801 and Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-

4-304 and 8-4-311] 

 

SN Description Pollutant lb/hr tpy 

15 

Waukesha Model 

L7042 GL Engine 

(1478 HP 4SLB) 

PM 0.1 0.4 

Acetaldehyde 0.10 0.35 

Acrolein 0.06 0.22 

1,3-Butadiene 0.01 0.02 

Formaldehyde 0.33 1.23 

POM 0.002 0.01 

Total HAPs 0.53 1.97 

19 PM 0.1 0.4 
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SN Description Pollutant lb/hr tpy 

Waukesha Model 

L5108 GL Engine 

(1122 HP 4SLB) 

Waukesha Model 

Acetaldehyde 0.08 0.31 

Acrolein 0.05 0.20 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.25 1.09 

POM 0.002 0.01 

Total HAPs 0.40 1.75 

87 

Waukesha Model 

L7042 GL Engine 

(1478 HP 4SLB) 

PM 0.1 0.4 

Acetaldehyde 0.10 0.35 

Acrolein 0.06 0.22 

1,3-Butadiene 0.01 0.02 

Formaldehyde 0.33 1.23 

POM 0.002 0.01 

Total HAPs 0.53 1.97 

88 

Waukesha 3521 GL 

Engine  

(738 HP 4SLB) 

PM 0.1 0.3 

Acetaldehyde 0.05 0.21 

Acrolein 0.03 0.13 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.17 0.72 

POM 0.001 0.01 

Total HAPs 0.27 1.15 

89 

Waukesha Model 

L5108 GL Engine 

(1122 HP 4SLB) 

PM 0.1 0.4 

Acetaldehyde 0.08 0.31 

Acrolein 0.05 0.20 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.25 1.09 

POM 0.002 0.01 

Total HAPs 0.40 1.75 

90 

Rock Creek 

Waukesha VRG330 

Engine  

(65 HP 4SRB) 

PM 0.1 0.1 

Acetaldehyde 0.01 0.01 

Acrolein 0.01 0.01 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.01 0.05 

POM 0.001 0.01 

Total HAPs 0.02 0.07 

93 

Waukesha Model 

F3521G Engine 

(515 HP 4SRB) 

PM 0.1 0.4 

Acetaldehyde 0.02 0.05 

Acrolein 0.01 0.04 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.06 0.25 

POM 0.001 0.01 

Total HAPs 0.11 0.45 

 PM 0.3 1.0 
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SN Description Pollutant lb/hr tpy 

 

 

94 Waukesha Model 

L7042GSI Engine 

(1480 HP 4SRB) 

Acetaldehyde 0.04 0.14 

Acrolein 0.03 0.14 

1,3-Butadiene 0.01 0.04 

Formaldehyde 0.17 0.72 

POM 0.002 0.01 

Total HAPs 0.30 1.31 

95 

Waukesha Model 

7044GSI Engine 

(1900 HP SI) 

PM 0.3 1.2 

Acetaldehyde 0.04 0.16 

Acrolein 0.04 0.15 

1,3-Butadiene 0.01 0.04 

Formaldehyde 0.21 0.92 

POM 0.002 0.01 

Total HAPs 0.37 1.62 

96 

Waukesha Model 

7044GSI Engine 

(1900 HP SI) 

PM 0.3 1.2 

Acetaldehyde 0.04 0.16 

Acrolein 0.04 0.15 

1,3-Butadiene 0.01 0.04 

Formaldehyde 0.21 0.92 

POM 0.002 0.01 

Total HAPs 0.37 1.62 

 

6. Visible emissions may not exceed the limits specified in the following table of this permit 

as measured by EPA Reference Method 9.  Compliance with this specific condition shall 

be demonstrated by burning pipeline natural gas for fuel.   

 

SN Limit Rule/Regulatory Citation 

15, 19, 87, 88, 89, 90, 93, 

94, 95, and 96 
5% §18.501 and A.C.A.  

 

7. The permittee shall not operate the Waukesha Model L7042 GL engines (1478 HP) 4 

cycle lean burn (SN-15 & SN-87) in excess of 15,000 hours combined per rolling 12 

month period.  [Rule 19.705, Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. 

§§ 8-4-304 and 8-4-311, and 40 C.F.R. § 70.6] 

 

8. The permittee shall maintain monthly records to demonstrate compliance with Specific 

Condition #7.  The permittee shall update these records by the fifteenth day of the month 

following the month to which the records pertain.  The twelve month rolling totals and 

each individual month’s data shall be maintained at the nearest manned location, made 

available to Department personnel upon request, and submitted in accordance with 

General Provision #7.  [Rule 19.705 and 40 C.F.R. § 52 Subpart E] 
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SN-18 

Emergency Electrical Generator 

 

Source Description 

 

An emergency electric generator (SN-18) is also at this facility.  The electric generator is utilized 

during periods of power outages. 

 

Specific Conditions 

 

9. The permittee shall not exceed the emission rates set forth in the following table.  The 

permittee shall demonstrate compliance with this condition by using pipeline natural gas 

as the fuel; by operating at or below the maximum operating capacity; compliance with 

Specific Condition #12.  [Rule 19.501 et seq. and 40 C.F.R. § 52 Subpart E] 

 

SN Description Pollutant lb/hr tpy 

18 

Generac SG035 

Emergency 

Generator  

(82HP 4SRB) 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.3 0.1 

CO 18.0 1.0 

NOx 0.5 0.1 

 

10. The permittee shall not exceed the emission rates set forth in the following table. The 

permittee shall demonstrate compliance with this condition by using pipeline natural gas 

as the fuel; by operating at or below the maximum operating capacity.  [Rule 18.801 and 

Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

SN Description Pollutant lb/hr tpy 

18 

Generac SG035 

Emergency 

Generator  

(82HP 4SRB) 

PM 0.1 0.1 

Acetaldehyde 0.01 0.01 

Acrolein 0.01 0.01 

1,3-Butadiene 0.01 0.01 

Formaldehyde 0.02 0.01 

POM 0.001 0.01 

Total HAPs 0.02 0.01 

 

11. Visible emissions may not exceed the limits specified in the following table of this permit 

as measured by EPA Reference Method 9.  Compliance with this specific condition shall 

be demonstrated by burning pipeline natural gas for fuel.   

 

SN Limit Rule/Regulatory Citation 

18 5% §18.501 and A.C.A.  
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12. The permittee shall not operate the emergency generator SN-18 in excess of 100 total 

hours (emergency and non-emergency) per calendar year in order to demonstrate 

compliance with the annual emission rate limits.  Emergency operation in excess of these 

hours may be allowable but shall be reported and will be evaluated in accordance with 

Rule 19.602 and other applicable rules and regulations.  [Rule 19.705, Ark. Code Ann. § 

8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311, and 40 C.F.R. § 70.6] 

 

13. The permittee shall maintain monthly records to demonstrate compliance with Specific 

Condition #12.  The permittee shall update these records by the fifteenth day of the 

month following the month to which the records pertain.  The calendar year totals and 

each individual month’s data shall be maintained on-site, made available to Department 

personnel upon request, and submitted in accordance with General Provision #7.  [Rule 

19.705 and 40 C.F.R. § 52 Subpart E] 

 

14. The permittee shall not exceed the emission rates set forth in the following table.  [Rule 

19.304 and 40 C.F.R. § 60.4233(d)] 

 

Source 
Emission Rate 

g/Hp-hr 

SN-18 
NOx CO 

10.0 387.0 

 

15. The permittee must comply with the emission standards for field testing in 40 CFR 

1048.101(c) for their non-emergency stationary SI ICE and with the emission standards 

in Table 1 to this subpart for their emergency stationary SI ICE. Owners and operators of 

stationary SI ICE with a maximum engine power greater than 19 KW (25 HP) and less 

than 75 KW (100 HP) manufactured prior to January 1, 2011, that were certified to the 

standards in Table 1 to this subpart applicable to engines with a maximum engine power 

greater than or equal to 100 HP and less than 500 HP, may optionally choose to meet 

those standards.  [Rule 19.304 and 40 C.F.R. § 60.4233(d)] 

 

16. The permittee must operate and maintain stationary SI ICE that achieve the emission 

standards as required in §60.4233 over the entire life of the engine.  [Rule 19.304 and 40 

C.F.R. § 60.4234] 

 

17. The permittee must install a non-resettable hour meter upon startup of your emergency 

engine.  [Rule 19.304 and 40 C.F.R. § 60.4237(c)] 

 

18. The permittee must demonstrate compliance with the emission standards specified in 

§60.4233(d) or (e) and according to the requirements specified in §60.4244, as 

applicable, and according to paragraphs (b)(2)(i) and (ii) of this section.  [Rule 19.304 

and 40 C.F.R. § 60.4243(b)(2)(i)] 

 

(b)(i) The permittee must keep a maintenance plan and records of conducted   

 maintenance and must, to the extent practicable, maintain and operate the engine  



Black Hills Energy Arkansas, Inc.—Drake Compressor Station 

Permit #:  1185-AOP-R14 

AFIN:  24-00071 

 

 26 

 in a manner consistent with good air pollution control practice for minimizing  

 emissions. In addition, you must conduct an initial performance test to   

 demonstrate compliance. 

 

19. The permittee must operate the emergency stationary ICE according to the requirements 

in paragraphs (d)(1) through (3) of this section. In order for the engine to be considered 

an emergency stationary ICE under this subpart, any operation other than emergency 

operation, maintenance and testing, emergency demand response, and operation in non-

emergency situations for 50 hours per year, as described in paragraphs (d)(1) through (3) 

of this section, is prohibited. If you do not operate the engine according to the 

requirements in paragraphs (d)(1) through (3) of this section, the engine will not be 

considered an emergency engine under this subpart and must meet all requirements for 

non-emergency engines.  [Rule 19.304 and 40 C.F.R. § 60.4243(d)] 

 

(d)(1) There is no time limit on the use of emergency stationary ICE in emergency  

 situations. 

(d)(2) You may operate your emergency stationary ICE for any combination of the  

 purposes specified in paragraphs (d)(2)(i) through (iii) of this section for a   

 maximum of 100 hours per calendar year. Any operation for non-emergency  

 situations as allowed by paragraph (d)(3) of this section counts as part of the 100  

 hours per calendar year allowed by this paragraph (d)(2). 

(i) Emergency stationary ICE may be operated for maintenance checks and 

readiness testing, provided that the tests are recommended by federal, state 

or local government, the manufacturer, the vendor, the regional 

transmission organization or equivalent balancing authority and 

transmission operator, or the insurance company associated with the 

engine. The owner or operator may petition the Administrator for approval 

of additional hours to be used for maintenance checks and readiness 

testing, but a petition is not required if the owner or operator maintains 

records indicating that federal, state, or local standards require 

maintenance and testing of emergency ICE beyond 100 hours per calendar 

year. 

(ii) Emergency stationary ICE may be operated for emergency demand 

response for periods in which the Reliability Coordinator under the North 

American Electric Reliability Corporation (NERC) Reliability Standard 

EOP-002-3, Capacity and Energy Emergencies (incorporated by reference, 

see §60.17), or other authorized entity as determined by the Reliability 

Coordinator, has declared an Energy Emergency Alert Level 2 as defined 

in the NERC Reliability Standard EOP-002-3. 

(iii) Emergency stationary ICE may be operated for periods where there is a 

deviation of voltage or frequency of 5 percent or greater below standard 

voltage or frequency. 

(d)(3) Emergency stationary ICE may be operated for up to 50 hours per calendar year  

 in non-emergency situations. The 50 hours of operation in non-emergency   

 situations are counted as part of the 100 hours per calendar year for maintenance  
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 and testing and emergency demand response provided in paragraph (d)(2) of this  

 section. Except as provided in paragraph (d)(3)(i) of this section, the 50 hours per  

 year for non-emergency situations cannot be used for peak shaving or non-  

 emergency demand response, or to generate income for a facility to an electric  

 grid or otherwise supply power as part of a financial arrangement with another  

 entity. 

 

(i) The 50 hours per year for non-emergency situations can be used to supply 

power as part of a financial arrangement with another entity if all of the 

following conditions are met: 

(A) The engine is dispatched by the local balancing authority or local  

 transmission and distribution system operator; 

   (B) The dispatch is intended to mitigate local transmission and/or  

    distribution limitations so as to avert potential voltage collapse or  

    line overloads that could lead to the interruption of power supply  

    in a local area or region. 

   (C) The dispatch follows reliability, emergency operation or similar  

    protocols that follow specific NERC, regional, state, public utility  

    commission or local standards or guidelines. 

   (D) The power is provided only to the facility itself or to support the  

    local transmission and distribution system. 

   (E) The owner or operator identifies and records the entity that   

    dispatches the engine and the specific NERC, regional, state,  

    public utility commission or local standards or guidelines that are  

    being followed for dispatching the engine. The local balancing  

    authority or local transmission and distribution system operator  

    may keep these records on behalf of the engine owner or operator. 

   

20. If you are an owner or operator of a stationary SI internal combustion engine that is less 

than or equal to 500 HP and you purchase a non-certified engine or you do not operate 

and maintain your certified stationary SI internal combustion engine and control device 

according to the manufacturer's written emission-related instructions, you are required to 

perform initial performance testing as indicated in this section, but you are not required to 

conduct subsequent performance testing unless the stationary engine is rebuilt or 

undergoes major repair or maintenance. A rebuilt stationary SI ICE means an engine that 

has been rebuilt as that term is defined in 40 CFR 94.11(a).  [Rule 19.304 and 40 C.F.R. § 

60.4243(f)] 

 

21. The permittee when conducting the performance test, must follow the procedures in 

paragraphs (a) through (f) of this section.  [Rule 19.304 and 40 C.F.R. § 60.4244] 

 

(a) Each performance test must be conducted within 10 percent of 100 percent peak  

  (or the highest achievable) load and according to the requirements in §60.8 and  

  under the specific conditions that are specified by Table 2 to this subpart. 
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 (b) You may not conduct performance tests during periods of startup, shutdown, or  

  malfunction, as specified in §60.8(c). If your stationary SI internal combustion  

  engine is non-operational, you do not need to startup the engine solely to conduct  

  a performance test; however, you must conduct the performance test immediately  

  upon startup of the engine. 

 (c) You must conduct three separate test runs for each performance test required in  

  this section, as specified in §60.8(f). Each test run must be conducted within 10  

  percent of 100 percent peak (or the highest achievable) load and last at least 1  

  hour. 

 (d) To determine compliance with the NOX mass per unit output emission limitation,  

  convert the concentration of NOX in the engine exhaust using Equation 1 of this  

  section: 

 

  𝐸𝑅 =
𝐶𝑑  ×1.912 ×10−3 ×𝑄 × 𝑇 

𝐻𝑃 −ℎ𝑟
 

   

  Where: 

  ER = Emission rate of NOX in g/HP-hr. 

  Cd = Measured NOX concentration in parts per million by volume (ppmv). 

  1.912 × 10−3 = Conversion constant for ppm NOX to grams per standard cubic  

  meter at 20 degrees Celsius. 

  Q = Stack gas volumetric flow rate, in standard cubic meter per hour, dry basis. 

  T = Time of test run, in hours. 

  HP-hr = Brake work of the engine, horsepower-hour (HP-hr). 

 

 (e) To determine compliance with the CO mass per unit output emission limitation,  

  convert the concentration of CO in the engine exhaust using Equation 2 of this  

  section: 

 

  𝑅 =
𝐶𝑑  ×1.164 ×10−3 ×𝑄 × 𝑇 

𝐻𝑃 −ℎ𝑟
   

 

  Where: 

  ER = Emission rate of CO in g/HP-hr. 

  Cd = Measured CO concentration in ppmv. 

  1.164 × 10−3 = Conversion constant for ppm CO to grams per standard cubic  

  meter at 20 degrees Celsius. 

  Q = Stack gas volumetric flow rate, in standard cubic meters per hour, dry basis. 

  T = Time of test run, in hours. 

HP-hr = Brake work of the engine, in HP-hr. 

 

22. The permittee must keep records of the information in paragraphs (a)(1) through (4) of 

this section.  [Rule 19.304 and 40 C.F.R. § 60.4245] 

 

23. For all stationary SI emergency ICE greater than 25 HP and less than 130 HP 

manufactured on or after July 1, 2008, that do not meet the standards applicable to non-
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emergency engines, the owner or operator of must keep records of the hours of operation 

of the engine that is recorded through the non-resettable hour meter. The owner or 

operator must document how many hours are spent for emergency operation, including 

what classified the operation as emergency and how many hours are spent for non-

emergency operation.  [Rule 19.304 and 40 C.F.R. § 60.4245(b)] 

 

24. The permittee must submit a copy of each performance test as conducted in §60.4244 

within 60 days after the test has been completed. Performance test reports using EPA 

Method 18, EPA Method 320, or ASTM D6348-03 (incorporated by reference—see 40 

CFR 60.17) to measure VOC require reporting of all QA/QC data. For Method 18, report 

results from sections 8.4 and 11.1.1.4; for Method 320, report results from sections 8.6.2, 

9.0, and 13.0; and for ASTM D6348-03 report results of all QA/QC procedures in 

Annexes 1-7.  [Rule 19.304 and 40 C.F.R. § 60.4245(d)] 
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SN-91 and SN-92 

Sivals TEG Dehydrator (Lone Elm) and Bird TEG Dehydrator (Batson) 

 

Source Description 

 

SN-91 and SN-92 are triethylene glycol (TEG) dehydration units that are used to dry the natural 

gas.  SN-91 has a reboiler rated at 0.75 MMBtu/hr and SN-92 has a reboiler rated at 0.50 

MMBtu/hr. 

 

Specific Conditions 

 

25. The permittee shall not exceed the emission rates set forth in the following table.  The 

permittee shall demonstrate compliance with this condition by using pipeline natural gas 

as the fuel.  [Rule 19.501 et seq. and 40 C.F.R. § 52 Subpart E] 

 

SN Description Pollutant lb/hr tpy 

91 

Sivals TEG 

Dehydrator 

(0.75 MMBtu/hr 

Lone Elm Reboiler) 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.1 0.3 

CO 0.1 0.3 

NOx 0.1 0.4 

92 

Bird TEG  

Dehydrator 

(0.5 MMBtu/hr 

Batson Reboiler) 

PM10 0.1 0.1 

SO2 0.1 0.1 

VOC 0.2 0.7 

CO 0.1 0.2 

NOx 0.1 0.3 

 

26. The permittee shall not exceed the emission rates set forth in the following table. The 

permittee shall demonstrate compliance with this condition by using pipeline natural gas 

as the fuel. [Rule 18.801 and Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. 

§§ 8-4-304 and 8-4-311] 

 

SN Description Pollutant lb/hr tpy 

91 

Sivals TEG 

Dehydrator 

(0.75 MMBtu/hr 

Lone Elm Reboiler) 

PM 0.1 0.1 

Formaldehyde 0.01 0.01 

POM 0.001 0.01 

Total HAPs 0.01 0.01 

92 

Bird TEG  

Dehydrator 

(0.5 MMBtu/hr 

Batson Reboiler) 

PM 0.1 0.1 

Formaldehyde 0.01 0.01 

POM 0.001 0.01 

Total HAPs 0.01 0.01 
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27. Visible emissions may not exceed the limits specified in the following table of this permit 

as measured by EPA Reference Method 9.  Compliance with this specific condition shall 

be demonstrated by burning pipeline natural gas for fuel.   

 

SN Limit Rule/Regulatory Citation 

91 and 92 5% §18.501 and A.C.A.  
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SN-99 

Piping/Equipment Leaks 

 

Source Description 

 

Fugitive emissions also occur due to leaks at valves, connectors, seals, and flanges. Fugitive 

equipment leaks release natural gas into the atmosphere.  

 

Specific Conditions 

 

28. The permittee shall not exceed the emission rates set forth in the following table.  The 

permittee shall demonstrate compliance with this condition by compliance with 

Plantwide Conditions #44 through #53, #61, and #63.  [Rule 19.501 et seq. and 40 C.F.R. 

§ 52 Subpart E] 

 

SN Description Pollutant lb/hr tpy 

99 
Piping/Equipment 

Leaks 
VOC 0.5 2.2 

 

29. The permittee shall not exceed the emission rates set forth in the following table. The 

permittee shall demonstrate compliance with this condition by compliance with 

Plantwide Conditions #44 through #53, #61, and #63.  [Rule 18.801 and Ark. Code Ann. 

§ 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

SN Description Pollutant lb/hr tpy 

99 
Piping/Equipment 

Leaks 
Total HAPs 0.05 0.22 
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SECTION V:  COMPLIANCE PLAN AND SCHEDULE 

 

Black Hills Energy Arkansas, Inc.—Drake Compressor Station will continue to operate in 

compliance with those identified regulatory provisions.  The facility will examine and analyze 

future rules and regulations that may apply and determine their applicability with any necessary 

action taken on a timely basis. 
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SECTION VI:  PLANTWIDE CONDITIONS 

 

1. The permittee shall notify the Director in writing within thirty (30) days after 

commencing construction, completing construction, first placing the equipment and/or 

facility in operation, and reaching the equipment and/or facility target production rate. 

[Rule 19.704, 40 C.F.R. § 52 Subpart E, and Ark. Code Ann. § 8-4-203 as referenced by 

Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

2. If the permittee fails to start construction within eighteen months or suspends 

construction for eighteen months or more, the Director may cancel all or part of this 

permit.  [Rule 19.410(B) and 40 C.F.R. § 52 Subpart E] 

 

3. The permittee must test any equipment scheduled for testing, unless otherwise stated in 

the Specific Conditions of this permit or by any federally ruled or regulated requirements, 

within the following time frames: (1) new equipment or newly modified equipment 

within sixty (60) days of achieving the maximum production rate, but no later than 180 

days after initial start up of the permitted source or (2) operating equipment according to 

the time frames set forth by the Division of Environmental Quality or within 180 days of 

permit issuance if no date is specified.  The permittee must notify the Division of 

Environmental Quality of the scheduled date of compliance testing at least fifteen (15) 

business days in advance of such test.  The permittee shall submit the compliance test 

results to the Division of Environmental Quality within sixty (60) calendar days after 

completing the testing.  [Rule 19.702 and/or Rule 18.1002 and Ark. Code Ann. § 8-4-203 

as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

4. The permittee must provide:   

 

a. Sampling ports adequate for applicable test methods; 

b. Safe sampling platforms; 

c. Safe access to sampling platforms; and 

d. Utilities for sampling and testing equipment. 

 

[Rule 19.702 and/or Rule 18.1002 and Ark. Code Ann. § 8-4-203 as referenced by Ark. 

Code Ann. §§ 8-4-304 and 8-4-311] 

 

5. The permittee must operate the equipment, control apparatus and emission monitoring 

equipment within the design limitations.  The permittee shall maintain the equipment in 

good condition at all times.  [Rule 19.303 and Ark. Code Ann. § 8-4-203 as referenced by 

Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

6. This permit subsumes and incorporates all previously issued air permits for this facility.  

[Rule 26 and Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 

8-4-311] 
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7. Unless otherwise specified in the permit, approval to construct any new major stationary 

source or a major modification subject to 40 C.F.R. § 52.21 shall become invalid if 

construction is not commenced within 18 months after receipt of such approval, if 

construction is discontinued for a period of 18 months or more, or if construction is not 

completed within a reasonable time. The Division of Environmental Quality may extend 

the 18-month period upon a satisfactory showing that an extension is justified. [Rule 

19.901 et seq. and 40 C.F.R. § 52 Subpart E] 

 

8. The permittee shall simultaneously conduct tests for CO and NOx on one of each model 

of reciprocating engine (SN-15, SN-19, SN-87, SN-88, SN-89, SN-90, SN-93, SN-94, 

SN-95, SN-96, SN-97, and SN-98) operating at the station in accordance with Plantwide 

Condition #3, and every 60 months thereafter.  EPA Reference Method 7E shall be used 

to determine NOx and EPA Reference Method 10 shall be used to determine CO.  Unless 

otherwise approved by the Department, testing shall be conducted with the source 

operating at least at 90% of its permitted capacity.  When testing is conducted at less than 

90%, emission testing results shall be extrapolated to correlate with 100% of the 

permitted capacity to demonstrate compliance.  The permittee shall measure the operation 

rate during the test.  The Department reserves the right to select the reciprocating engine 

to be tested.  The reciprocating engines tested shall be rotated so that no reciprocated 

engine is tested twice before an engine of equal HP is tested once.  If the tested emission 

rate for any pollutant is in excess of the permitted emission rate, all engines shall be 

tested for that pollutant.  If at any time the facility has test results indicating an 

exceedance of a permitted emission rate, then the facility shall retest for the failing 

pollutant(s) within 60 days of the failing test, and every 12 months thereafter.  When the 

facility demonstrates that the facility is in compliance with the permitted emission rates 

after two consecutive passing tests, then the facility may return to performing stack 

testing once every 60 months.  [Rule 19.702 and 40 C.F.R. § 52 Subpart E] 

 

9. The permittee shall only use pipeline quality natural gas to fire the reciprocating engines 

located at this facility.  Pipeline quality natural gas is defined as gas which contains less 

than 0.5 grains total sulfur per 100 standard cubic feet of natural gas.  Additionally, 

pipeline natural gas must either be composed of at least 70 percent methane by volume or 

have a gross calorific value between 950 and 1100 BTU per standard cubic foot.  

Compliance with this condition may be demonstrated by a valid gas tariff, purchase 

contract, fuel analysis or other appropriate documentation, and testing will be conducted 

every five years.  [Rule 19.705, Ark. Code Ann. § 8-4-203 as referenced by Ark. Code 

Ann. §§ 8-4-304 and 8-4-311, and 40 C.F.R. § 70.6 and 40 C.F.R. 72.2] 

 

10. The permittee may replace any existing reciprocating engine (SN-15, SN-18, SN-19, SN-

87 through SN-90, SN-93, SN-94, SN-95, SN-96, SN-97, and SN-98) on a temporary or 

permanent basis with existing engines, defined as engines with the same requirements 

under 40 CFR Part 63, Subpart ZZZZ and under 40 C.F.R. §60 Subpart JJJJ,  which have 

the same or lower emission rates on a pound per hour basis, and have the same or lower 

horsepower, and which result in the same or lower actual emissions from the facility on 

pound per hour basis and which do not exceed permitted emissions on a ton per year 
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basis, and do not violate any rules and regulations promulgated by the EPA.  The 

permittee shall conduct NOX, and CO emission testing within 90 days of the date of 

replacement to verify the emissions from the newly installed reciprocating engine.  The 

testing shall be conducted in accordance with EPA Reference Method 7E for NOX and 

EPA Reference Method 10 for CO.  The permittee shall notify ADEQ of the replacement 

within 30 days of startup.  This does not apply to modifications which must go through 

the PSD applicability procedures as outlined in 40 CFR 52.21.  Notwithstanding the 

above, as provided by Rule  26, in the event an emergency occurs, the permittee shall 

have an affirmative defense of emergency to an action brought for non‐compliance with 

technology‐based emission limitations if the conditions of Rule  26, Section 26.707 are 

met.  [Rule 19.705, Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-

304 and 8-4-311, and 40 C.F.R. § 70.6] 

 

40 C.F.R. Part 63, Subpart ZZZZ Conditions 

 

11. SN-15, SN-19, SN-87, SN-88, SN-89, SN-90, SN-93, and SN-94 are subject to 40 C.F.R. 

Part 63, Subpart ZZZZ.  The permittee shall comply with all applicable provisions of 40 

C.F.R. Part 63, Subpart ZZZZ which includes, but is not limited to, Plantwide Conditions 

#12 through #30.  [Rule 19.304 and 40 CFR Part 63, Subpart ZZZZ] 

 

12. The permittee shall comply with the applicable emission limitations, operating 

limitations, and other requirements no later than October 19, 2013.  [Rule 19.304 and 40 

C.F.R. § 63.6595(a)(1)] 

 

13. The permittee shall meet the applicable notification requirements in §63.6645 and in 40 

CFR Part 63, Subpart A.  [Rule 19.304 and 40 C.F.R. § 63.6595(c)] 

 

14. The permittee shall comply with the following requirements.  [Rule 19.304 and 40 C.F.R. 

§ 63.6603(a) and Table 2d of 40 CFR Part 63, Subpart ZZZZ] 

 

For each You must meet the 

following requirement, 

except during periods of 

startup 

During periods of startup 

you must 

SN-15, SN-19, SN-87, SN-

88, and SN-89 

 

(Non-emergency, non-black 

start 4SLB remote stationary 

RICE >500 HP) 

 

 

a. Change oil and filter every 

2,160 hours of operation or 

annually, whichever comes 

first;1 

b. Inspect spark plugs every 

2,160 hours of operation or 

annually, whichever comes 

first, and replace as 

necessary; and 

c. Inspect all hoses and belts 

every 2,160 hours of 

Minimize the engine’s time 

spent at idle and minimize the 

engine’s startup time at 

startup to a period needed for 

appropriate and safe loading 

of the engine, not to exceed 

30 minutes, after which time 

the non-startup emission 

limitations apply. 
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For each You must meet the 

following requirement, 

except during periods of 

startup 

During periods of startup 

you must 

operation or annually, 

whichever comes first, and 

replace as necessary. 

SN-90 

 

(Non-emergency, non-black 

start 4SRB stationary RICE 

≤500 HP) 

 

 

a. Change oil and filter every 

1,440 hours of operation or 

annually, whichever comes 

first;1 

b. Inspect spark plugs every 

1,440 hours of operation or 

annually, whichever comes 

first, and replace as 

necessary; and 

c. Inspect all hoses and belts 

every 1,440 hours of 

operation or annually, 

whichever comes first, and 

replace as necessary. 

Minimize the engine’s time 

spent at idle and minimize the 

engine’s startup time at 

startup to a period needed for 

appropriate and safe loading 

of the engine, not to exceed 

30 minutes, after which time 

the non-startup emission 

limitations apply. 

SN-93 and SN-94 

 

Non-emergency, non-black 

start 4SRB remote stationary 

RICE >500 HP 

a. Change oil and filter every 

2,160 hours of operation or 

annually, whichever comes 

first;1 

Minimize the engine's time 

spent at idle and minimize the 

engine's startup time at 

startup to a period needed for 

appropriate and safe loading 

of the engine, not to exceed 

30 minutes, after which time 

the non-startup emission 

limitations apply. 

b. Inspect spark plugs every 

2,160 hours of operation or 

annually, whichever comes 

first, and replace as 

necessary; and. 

c. Inspect all hoses and belts 

every 2,160 hours of 

operation or annually, 

whichever comes first, and 

replace as necessary. 
1 Sources have the option to utilize an oil analysis program as described in § 63.6625(j) in 

order to extend the specified oil change requirement in Table 2d of 40 CFR Part 63, 

Subpart ZZZZ. 
2 If an emergency engine is operating during an emergency and it is not possible to shut 

down the engine in order to perform the management practice requirements on the 

schedule required in Table 2d of 40 CFR Part 63, Subpart ZZZZ, or if performing the 

management practice on the required schedule would otherwise pose an unacceptable risk 

under federal, state, or local law, the management practice can be delayed until the 

emergency is over or the unacceptable risk under federal, state, or local law has abated.  

The management practice should be performed as soon as practicable after the emergency 
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has ended or the unacceptable risk under federal, state, or local law has abated.  Sources 

must report any failure to perform the management practice on the schedule required and 

the federal, state or local law under which the risk was deemed unacceptable. 

 

15. An existing non-emergency SI 4SLB and 4SRB stationary RICE with a site rating of 

more than 500 HP located at area sources of HAP must meet the definition of remote 

stationary RICE in §63.6675 on the initial compliance date for the engine, October 19, 

2013, in order to be considered a remote stationary RICE under 40 CFR Part 63, Subpart 

ZZZZ.  Owners and operators of existing non-emergency SI 4SLB and 4SRB stationary 

RICE with a site rating of more than 500 HP located at area sources of HAP that meet 

the definition of remote stationary RICE in §63.6675 of 40 CFR Part 63, Subpart ZZZZ 

as of October 19, 2013 must evaluate the status of their stationary RICE every 12 

months.  Owners and operators must keep records of the initial and annual evaluation of 

the status of the engine.  If the evaluation indicates that the stationary RICE no longer 

meets the definition of remote stationary RICE in §63.6675 of 40 CFR Part 63, Subpart 

ZZZZ, the owner or operator must comply with all of the requirements for existing non-

emergency SI 4SLB and 4SRB stationary RICE with a site rating of more than 500 HP 

located at area sources of HAP that are not remote stationary RICE within 1 year of the 

evaluation.  [Rule 19.304 and 40 C.F.R. § 63.6603(f)] 

 

16. The permittee shall be in compliance with the emission limitations, operating 

limitations, and other requirements in 40 CFR Part 63, Subpart ZZZZ that apply to you 

at all times.  [Rule 19.304 and 40 C.F.R. § 63.6605(a)] 

 

17. At all times the permittee shall operate and maintain any affected source, including 

associated air pollution control equipment and monitoring equipment, in a manner 

consistent with safety and good air pollution control practices for minimizing emissions.  

The general duty to minimize emissions does not require you to make any further efforts 

to reduce emissions if levels required by this standard have been achieved.  

Determination of whether such operation and maintenance procedures are being used 

will be based on information available to the Administrator which may include, but is 

not limited to, monitoring results, review of operation and maintenance procedures, 

review of operation and maintenance records, and inspection of the source.  [Rule 

19.304 and 40 C.F.R. § 63.6605(b)] 

 

18. The permittee shall operate and maintain the stationary RICE and after-treatment control 

device (if any) according to the manufacturer’s emission-related written instructions or 

develop your own maintenance plan which must provide to the extent practicable for the 

maintenance and operation of the engine in a manner consistent with good air pollution 

control practice for minimizing emissions.  [Rule 19.304 and 40 C.F.R. § 63.6625(e)] 

 

19. The permittee shall minimize the engine’s time spent at idle during startup and minimize 

the engine’s startup time to a period needed for appropriate and safe loading of the 

engine, not to exceed 30 minutes, after which time the emission standards applicable to 
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all times other than startup in Table 2d to 40 CFR Part 63, Subpart ZZZZ apply.  [Rule 

19.304 and 40 C.F.R. § 63.6625(h)] 

 

20. If you own or operate a stationary SI engine that is subject to the work, operation or 

management practices in items 5, 6, 7, 9, or 11 of Table 2d to 40 CFR Part 63, Subpart 

ZZZZ, the permittee has the option of utilizing an oil analysis program in order to 

extend the specified oil change requirement in Table 2d to 40 CFR Part 63, Subpart 

ZZZZ.  The oil analysis must be performed at the same frequency specified for changing 

the oil in Table 2d to 40 CFR Part 63, Subpart ZZZZ.  The analysis program must at a 

minimum analyze the following three parameters:  Total Acid Number, viscosity, and 

percent water content.  The condemning limits for these parameters are as follows:  

Total Acid Number increases by more than 3.0 milligrams of potassium hydroxide 

(KOH) per gram from Total Acid Number of the oil when new; viscosity of the oil has 

changed by more than 20 percent from the viscosity of the oil when new; or percent 

water content (by volume) is greater than 0.5.  If all of these condemning limits are not 

exceeded, the engine owner or operator is not required to change the oil.  If any of the 

limits are exceeded, the engine owner or operator must change the oil within 2 business 

days of receiving the results of the analysis; if the engine is not in operation when the 

results of the analysis are received, the engine owner or operator must change the oil 

within 2 business days or before commencing operation, whichever is later.  The owner 

or operator must keep records of the parameters that are analyzed as part of the program, 

the results of the analysis, and the oil changes for the engine. The analysis program must 

be part of the maintenance plan for the engine.  [Rule 19.304 and 40 C.F.R. § 

63.6625(j)] 

 

21. The permittee shall demonstrate continuous compliance with each applicable emission 

limitation, operating limitation, and other requirements in Table 2d to 40 CFR Part 63, 

Subpart ZZZZ as required by the following.  [Rule 19.304 and 40 C.F.R. § 63.6640(a) 

and Table 6 of 40 CFR Part 63, Subpart ZZZZ] 

 

For each Complying with the 

requirement to 

You must demonstrate 

continuous compliance by 

SN-15, SN-19, SN-87, SN-

88, SN-89, SN-90, SN93, and 

SN-94 

a. Work or Management 

practices 

i. Operating and maintaining 

the stationary RICE 

according to the 

manufacturer’s emission-

related operation and 

maintenance instructions; or 

ii. Develop and follow your 

own maintenance plan which 

must provide to the extent 

practicable for the 

maintenance and operation of 

the engine in a manner 

consistent with good air 
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For each Complying with the 

requirement to 

You must demonstrate 

continuous compliance by 

pollution control practice for 

minimizing emissions. 

 

22. The permittee shall report each instance in which you did not meet each applicable 

emission limitation or operating limitation in Table 2d to 40 CFR Part 63, Subpart ZZZZ.  

These instances are deviations from the emission and operating limitations in 40 CFR 

Part 63, Subpart ZZZZ.  These deviations must be reported according to the requirements 

in §63.6650.  [Rule 19.304 and 40 C.F.R. § 63.6640(b)] 

 

23. The permittee shall also report each instance in which you did not meet the applicable 

requirements in Table 8 to 40 CFR Part 63, Subpart ZZZZ.  [Rule 19.304 and 40 C.F.R. § 

63.6640(e)] 

 

24. The permittee, for SN-93 and SN-94, must submit all notifications in §§ 63.7(b) and (c), 

63.8(e), (f)(4) and (f)(6), 63.9(b) through (e), and (g) and (h) that apply to you by the 

dates specified if you own or operate any of the following;  [Rule 19.304 and 40 C.F.R. § 

63.6645(a)(2)] 

a. An existing stationary RICE located at an area source of HAP emissions. 

 

25. If you are required to submit an Initial Notification but are otherwise not affected by the 

requirements of this subpart, in accordance with §63.6590(b), your notification should 

include the information in §63.9(b)(2)(i) through (v), and a statement that your stationary 

RICE has no additional requirements and explain the basis of the exclusion (for example, 

that it operates exclusively as an emergency stationary RICE if it has a site rating of more 

than 500 brake HP located at a major source of HAP emissions).  [Rule 19.304 and 40 

C.F.R. § 63.6645(f)] 

 

26. Each affected source that has obtained a Title V operating permit pursuant to 40 CFR part 

70 or 71 must report all deviations as defined in 40 CFR Part 63, Subpart ZZZZ in the 

semiannual monitoring report required by 40 CFR 70.6 (a)(3)(iii)(A) or 40 CFR 

71.6(a)(3)(iii)(A).  If an affected source submits a Compliance report pursuant to Table 7 

of 40 CFR Part 63, Subpart ZZZZ along with, or as part of, the semiannual monitoring 

report required by 40 CFR 70.6(a)(3)(iii)(A) or 40 CFR 71.6(a)(3)(iii)(A), and the 

Compliance report includes all required information concerning deviations from any 

emission or operating limitation in 40 CFR Part 63, Subpart ZZZZ, submission of the 

Compliance report shall be deemed to satisfy any obligation to report the same deviations 

in the semiannual monitoring report.  However, submission of a Compliance report shall 

not otherwise affect any obligation the affected source may have to report deviations 

from permit requirements to the permit authority.  [Rule 19.304 and 40 CFR §63.6650(f)] 

 

27. The permittee shall keep the records described in §63.6655(a)(1) through (a)(5), (b)(1) 

through (b)(3) and (c).  [Rule 19.304 and 40 CFR §63.6655(a)] 
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a. A copy of each notification and report that you submitted to comply with 40 CFR 

Part 63, Subpart ZZZZ, including all documentation supporting any Initial 

Notification or Notification of Compliance Status that you submitted, according 

to the requirement in §63.10(b)(2)(xiv).  [Rule 19.304 and 40 CFR 

§63.6655(a)(1)] 

b. Records of the occurrence and duration of each malfunction of operation (i.e., 

process equipment) or the air pollution control and monitoring equipment.  [Rule 

19.304 and 40 CFR §63.6655(a)(2)] 

c. Records of performance tests and performance evaluations as required in 

§63.10(b)(2)(viii).  [Rule 19.304 and 40 CFR §63.6655(a)(3)] 

d. Records of all required maintenance performed on the air pollution control and 

monitoring equipment.  [Rule 19.304 and 40 CFR §63.6655(a)(4)] 

e. Records of actions taken during periods of malfunction to minimize emissions in 

accordance with §63.6605(b), including corrective actions to restore 

malfunctioning process and air pollution control and monitoring equipment to its 

normal or usual manner of operation.  [Rule 19.304 and 40 CFR §63.6655(a)(5)] 

 

28. The permittee shall keep the records required in Table 6 of 40 CFR Part 63, Subpart 

ZZZZ to show continuous compliance with each applicable emission or operating 

limitation.  [Rule 19.304 and 40 C.F.R. § 63.6655(d)] 

 

29. The permittee shall keep records of the maintenance conducted on the stationary RICE in 

order to demonstrate that you operated and maintained the stationary RICE and after-

treatment control device (if any) according to your own maintenance plan.  [Rule 19.304 

and 40 C.F.R § 63.6655(e)] 

 

30. Records must be in a form suitable and readily available for expeditious review according 

to § 63.10(b)(1).  As specified in § 63.10(b)(1), the permittee shall keep each record for 5 

years following the date of each occurrence, measurement, maintenance, corrective 

action, report, or record.  The permittee shall keep each record readily accessible in hard 

copy or electronic form for at least 5 years after the date of each occurrence, 

measurement, maintenance, corrective action, report, or record, according to 

§63.10(b)(1).  [Rule 19.304 and 40 C.F.R. § 63.6660(a), (b), and (c)] 

 

40 C.F.R. Part 60, Subpart JJJJ Conditions 

 

31. SN-95, SN-96, SN-97, and SN-98 are subject to 40 C.F.R. Part 60, Subpart JJJJ.  The 

permittee shall comply with all applicable provisions of 40 C.F.R. Part 60, Subpart JJJJ 

which includes, but is not limited to, Plantwide Conditions #32 through #40.  [Rule 

19.304 and 40 CFR Part 63, Subpart ZZZZ] 

 

32. Owners and operators of stationary SI ICE with a maximum engine power greater than or 

equal to 75 KW (100 HP) (except gasoline and rich bum engines that use LPG) must 

comply with the emission standards in Table 1 to this subpart for their stationary SI ICE. 

For owners and operators of stationary SI ICE with a maximum engine power greater 
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than or equal to 100 HP (except gasoline and rich bum engines that use LPG) 

manufactured prior to January 1, 2011 that were certified to the certification emission 

standards in 40 CFR part 1048 applicable to engines that are not severe duty engines, if 

such stationary SI ICE was certified to a carbon monoxide (CO) standard above the 

standard in Table 1 to this subpart, then the owners and operators may meet the CO 

certification (not field testing) standard for which the engine was certified.   [Rule l9.304 

and 40 C.F.R. § 60.4233(e)] 

 

33. Owners and operators of stationary SI ICE must operate and maintain stationary SI ICE 

that achieve the emission standards as required in §60.4233 over the entire life of the 

engine.  [Rule l9.304 and 40 C.F.R. § 60.4234] 

 

34. If you are an owner or operator of a stationary SI internal combustion engine and must 

comply with the emission standards specified in §60.4233(d)  or (e), you must 

demonstrate compliance according to one of the methods specified in paragraphs (b)(1) 

and (2) of this section. [Rule 19.304 and 40 C.F.R. § 60.4243] 

 

35. The permittee must demonstrate compliance according to one of the methods specified in 

paragraphs (b)(1) and (2) of this section.  [Rule 19.304 and 40 C.F.R. § 60.4243(b)] 

 

(b)(1) Purchasing an engine certified according to procedures specified in this 

subpart, for the same model year and demonstrating compliance according to one of 

the methods specified in paragraph (a) of this section. 

(b)(2) Purchasing a non-certified engine and demonstrating compliance with the 

emission standards specified in §60.4233(d) or (e) and according to the requirements 

specified in §60.4244, as applicable, and according to paragraphs (b)(2)(i) and (ii) of 

this section. 

(i) If you are an owner or operator of a stationary SI internal combustion engine 

greater than 25 HP and less than or equal to 500 HP, you must keep a 

maintenance plan and records of conducted maintenance and must, to the 

extent practicable, maintain and operate the engine in a manner consistent 

with good air pollution control practice for minimizing emissions. In addition, 

you must conduct an initial performance test to demonstrate compliance. 

 

(ii) If you are an owner or operator of a stationary SI internal combustion engine 

greater than 500 HP, you must keep a maintenance plan and records of 

conducted maintenance and must, to the extent practicable, maintain and 

operate the engine in a manner consistent with good air pollution control 

practice for minimizing emissions. In addition, you must conduct an initial 

performance test and conduct subsequent performance testing every 8,760 

hours or 3 years, whichever comes first, thereafter to demonstrate compliance. 

 

36. Owners and operators of stationary SI natural gas fired engines may operate their engines 

using propane for a maximum of 100 hours per year as an alternative fuel solely during 

emergency operations, but must keep records of such use. If propane is used for more 
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than 100 hours per year in an engine that is not certified to the emission standards when 

using propane, the owners and operators are required to conduct a performance test to 

demonstrate compliance with the emission standards of §60.4233.  [Rule 19.304 and 40 

C.F.R. § 60.4243(e)] 

 

37. It is expected that air-to-fuel ratio controllers will be used with the operation of three-way 

catalysts/non-selective catalytic reduction. The AFR controller must be maintained and 

operated appropriately in order to ensure proper operation of the engine and control 

device to minimize emissions at all times.  [Rule 19.304 and 40 C.F.R. § 60.4243(g)] 

 

38. The permittee must keep records of the information in paragraphs (a)(1) through (4) of 

this section.  [Rule 19.304 and 40 C.F.R. § 60.4245(a)] 

 

(a)(1) All notifications submitted to comply with this subpart and all documentation 

supporting any notification. 

(a)(2) Maintenance conducted on the engine. 

(a)(3) If the stationary SI internal combustion engine is a certified engine, 

documentation from the manufacturer that the engine is certified to meet the emission 

standards and information as required in 40 CFR parts 90, 1048, 1054, and 1060, as 

applicable. 

(a)(4) If the stationary SI internal combustion engine is not a certified engine or is a 

certified engine operating in a non-certified manner and subject to §60.4243(a)(2), 

documentation that the engine meets the emission standards. 

 

39. Owners and operators of stationary SI ICE greater than or equal to 500 HP that have not 

been certified by an engine manufacturer to meet the emission standards in §60.4231 

must submit an initial notification as required in §60.7(a)(1). The notification must 

include the information in paragraphs (c)(1) through (5) of this section.  [Rule 19.304 and 

40 C.F.R. § 60.4245(c)] 

 

(c)(1) Name and address of the owner or operator; 

(c)(2) The address of the affected source; 

(c)(3) Engine information including make, model, engine family, serial number, 

model year, maximum engine power, and engine displacement; 

(c)(4) Emission control equipment; and 

(c)(5) Fuel used. 

 

40. Owners and operators of stationary SI ICE that are subject to performance testing must 

submit a copy of each performance test as conducted in §60.4244 within 60 days after the 

test has been completed. Performance test reports using EPA Method 18, EPA Method 

320, or ASTM D6348-03 (incorporated by reference—see 40 CFR 60.17) to measure 

VOC require reporting of all QA/QC data. For Method 18, report results from sections 

8.4 and 11.1.1.4; for Method 320, report results from sections 8.6.2, 9.0, and 13.0; and for 

ASTM D6348-03 report results of all QA/QC procedures in Annexes 1-7.  [Rule 19.304 

and 40 C.F.R. § 60.4245(d)] 
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40 C.F.R. Part 60, Subpart OOOOa Conditions 

 

41. SN-93 through SN-99 are subject to 40 C.F.R. Part 60, Subpart OOOOa.  The permittee 

shall comply with all applicable provisions of 40 C.F.R. Part 63, Subpart OOOOa which 

includes, but is not limited to, Plantwide Conditions #42 through #66.  [Rule 19.304 and 

40 C.F.R. § 60.5365a] 

 

42. You must reduce GHG (in the form of a limitation on emissions of methane) and VOC 

emissions by complying with the standards in paragraphs (a) through (d) of this section 

for each reciprocating compressor affected facility.   [Rule 19.304 and 40 C.F.R. § 

60.5385a] 

 

a. You must replace the reciprocating compressor rod packing according to either 

paragraph (a)(1) or (2) of this section, or you must comply with paragraph (a)(3) 

of this section. [40 C.F.R. § 60.5385a(a)] 

i. On or before the compressor has operated for 26,000 hours. The number 

of hours of operation must be continuously monitored beginning upon 

initial startup of your reciprocating compressor affected facility, or the 

date of the most recent reciprocating compressor rod packing replacement, 

whichever is later. [40 C.F.R. § 60.5385a(a)(1)] 

ii. Prior to 36 months from the date of the most recent rod packing 

replacement, or 36 months from the date of startup for a new reciprocating 

compressor for which the rod packing has not yet been replaced. [40 

C.F.R. § 60.5385a(a)(2)] 

iii. Collect the methane and VOC emissions from the rod packing using a rod 

packing emissions collection system that operates under negative pressure 

and route the rod packing emissions to a process through a closed vent 

system that meets the requirements of §60.5411a(a) and (d). [40 C.F.R. § 

60.5385a(a)(3)] 

b. You must demonstrate initial compliance with standards that apply to 

reciprocating compressor affected facilities as required by §60.5410a(c). [40 

C.F.R. § 60.5385a(b)] 

c. You must demonstrate continuous compliance with standards that apply to 

reciprocating compressor affected facilities as required by §60.5415a(c). [40 

C.F.R. § 60.5385a(c)]  

d. You must perform the reporting as required by §60.5420a(b)(1) and (4) and the 

recordkeeping as required by §60.5420a(c)(3), (6) through (9), and (17), as 

applicable. [40 C.F.R. § 60.5385a(d)] 

 

43. You must monitor all fugitive emission components, as defined in §60.5430a, in 

accordance with paragraphs (b) through (g) of this section. You must repair all sources of 

fugitive emissions in accordance with paragraph (h) of this section. You must keep 

records in accordance with paragraph (i) of this section and report in accordance with 

paragraph (j) of this section. For purposes of this section, fugitive emissions are defined 
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as: Any visible emission from a fugitive emissions component observed using optical gas 

imaging or an instrument reading of 500 ppm or greater using Method 21. [Rule 19.304 

and 40 C.F.R. § 60.5397a(a)] 

 

44. You must develop an emissions monitoring plan that covers the collection of fugitive 

emissions components at well sites and compressor stations within each company-defined 

area in accordance with paragraphs (c) and (d) of this section. [Rule 19.304 and 40 C.F.R. 

§ 60.5397a(b)] 

 

45. Fugitive emissions monitoring plans must include the elements specified in paragraphs 

(c)(1) through (8) of this section, at a minimum. [Rule 19.304 and 40 C.F.R. § 

60.5397a(c)] 

 

a. Frequency for conducting surveys. Surveys must be conducted at least as 

frequently as required by paragraphs (f) and (g) of this section. [40 C.F.R. § 

60.5397a(c)(1)] 

b. Technique for determining fugitive emissions (i.e., Method 21 at 40 CFR part 60, 

appendix A7, or optical gas imaging). [40 C.F.R. § 60.5397a(c)(2)] 

c. Manufacturer and model number of fugitive emissions detection equipment to be 

used. [40 C.F.R. § 60.5397a(c)(3)] 

d. Procedures and timeframes for identifying and repairing fugitive emissions 

components from which fugitive emissions are detected, including timeframes for 

fugitive emission components that are unsafe to repair. Your repair schedule must 

meet the requirements of paragraph (h) of this section at a minimum. [40 C.F.R. § 

60.5397a(c)(4)] 

e. Procedures and timeframes for verifying fugitive emission component repairs. [40 

C.F.R. § 60.5397a(c)(5)] 

f. Records that will be kept and the length of time records will be kept. [40 C.F.R. § 

60.5397a(c)(6)] 

g. If you are using optical gas imaging, your plan must also include the elements 

specified in paragraphs (c)(7)(i) through (vii) of this section. [40 C.F.R. § 

60.5397a(c)(7)] 

i. Verification that your optical gas imaging equipment meets the 

specifications of paragraphs (c)(7)(i)(A) and (B) of this section. This 

verification is an initial verification and may either be performed by the 

facility, by the manufacturer, or by a third party. For the purposes of 

complying with the fugitives emissions monitoring program with optical 

gas imaging, a fugitive emission is defined as any visible emissions 

observed using optical gas imaging. [40 C.F.R. § 60.5397a(c)(7)(i)] 

1. Your optical gas imaging equipment must be capable of imaging 

gases in the spectral range for the compound of highest 

concentration in the potential fugitive emissions. [40 C.F.R. § 

60.5397a(c)(7)(i)(A)] 

2. Your optical gas imaging equipment must be capable of imaging a 

gas that is half methane, half propane at a concentration of 10,000 
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ppm at a flow rate of ≤60g/hr from a quarter inch diameter orifice. 

[40 C.F.R. § 60.5397a(c)(7)(i)(B)] 

ii. Procedure for a daily verification check. [40 C.F.R. § 60.5397a(c)(7)(ii)] 

iii. Procedure for determining the operator's maximum viewing distance from 

the equipment and how the operator will ensure that this distance is 

maintained. [40 C.F.R. § 60.5397a(c)(7)(iii)] 

iv. Procedure for determining maximum wind speed during which monitoring 

can be performed and how the operator will ensure monitoring occurs only 

at wind speeds below this threshold. [40 C.F.R. § 60.5397a(c)(7)(iv)] 

v. Procedures for conducting surveys, including the items specified in 

paragraphs (c)(7)(v)(A) through (C) of this section. [40 C.F.R. § 

60.5397a(c)(7)(v)] 

1. How the operator will ensure an adequate thermal background is 

present in order to view potential fugitive emissions. [40 C.F.R. § 

60.5397a(c)(7)(v)(A)] 

2. How the operator will deal with adverse monitoring conditions, 

such as wind. [40 C.F.R. § 60.5397a(c)(7)(v)(B)] 

3. How the operator will deal with interferences (e.g., steam). [40 

C.F.R. § 60.5397a(c)(7)(v)(C)] 

vi. Training and experience needed prior to performing surveys. [40 C.F.R. § 

60.5397a(c)(7)(vi)] 

vii. Procedures for calibration and maintenance. At a minimum, procedures 

must comply with those recommended by the manufacturer. [40 C.F.R. § 

60.5397a(c)(7)(vii)] 

h. If you are using Method 21 of appendix A-7 of this part, your plan must also 

include the elements specified in paragraphs (c)(8)(i) and (ii) of this section. For 

the purposes of complying with the fugitive emissions monitoring program using 

Method 21 a fugitive emission is defined as an instrument reading of 500 ppm or 

greater. [40 C.F.R. § 60.5397a(c)(8)] 

i. Verification that your monitoring equipment meets the requirements 

specified in Section 6.0 of Method 21 at 40 CFR part 60, appendix A-7. 

For purposes of instrument capability, the fugitive emissions definition 

shall be 500 ppm or greater methane using a FID-based instrument. If you 

wish to use an analyzer other than a FID-based instrument, you must 

develop a site-specific fugitive emission definition that would be 

equivalent to 500 ppm methane using a FID-based instrument (e.g., 10.6 

eV PID with a specified isobutylene concentration as the fugitive emission 

definition would provide equivalent response to your compound of 

interest). [40 C.F.R. § 60.5397a(c)(8)(i)] 

ii. Procedures for conducting surveys. At a minimum, the procedures shall 

ensure that the surveys comply with the relevant sections of Method 21 at 

40 CFR part 60, appendix A-7, including Section 8.3.1. [40 C.F.R. § 

60.5397a(c)(8)(ii)] 
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46. Each fugitive emissions monitoring plan must include the elements specified in 

paragraphs (d)(1) through (4) of this section, at a minimum, as applicable. [Rule 19.304 

and 40 C.F.R. § 60.5397a(d)] 

 

a. Sitemap. [40 C.F.R. § 60.5397a(d)(1)] 

b. A defined observation path that ensures that all fugitive emissions components are 

within sight of the path. The observation path must account for interferences. [40 

C.F.R. § 60.5397a(d)(2)] 

c. If you are using Method 21, your plan must also include a list of fugitive 

emissions components to be monitored and method for determining location of 

fugitive emissions components to be monitored in the field (e.g. tagging, 

identification on a process and instrumentation diagram, etc.). [40 C.F.R. § 

60.5397a(d)(3)] 

d. Your plan must also include the written plan developed for all of the fugitive 

emission components designated as difficult-to-monitor in accordance with 

paragraph (g)(3)(i) of this section, and the written plan for fugitive emission 

components designated as unsafe-to-monitor in accordance with paragraph 

(g)(3)(ii) of this section. [40 C.F.R. § 60.5397a(d)(4)] 

 

47. Each monitoring survey shall observe each fugitive emissions component, as defined in 

§60.5430a, for fugitive emissions. [Rule 19.304 and 40 C.F.R. § 60.5397a(e)] 

 

48. You must conduct an initial monitoring survey within 60 days of the startup of 

production, as defined in §60.5430a, for each collection of fugitive emissions 

components at a new well site or by June 3, 2017, whichever is later. For a modified 

collection of fugitive emissions components at a well site, the initial monitoring survey 

must be conducted within 60 days of the first day of production for each collection of 

fugitive emission components after the modification or by June 3, 2017, whichever is 

later. Notwithstanding the preceding deadlines, for each collection of fugitive emissions 

components at a well site located on the Alaskan North Slope, as defined in §60.5430a, 

that starts up production between September and March, you must conduct an initial 

monitoring survey within 6 months of the startup of production for a new well site, within 

6 months of the first day of production after a modification of the collection of fugitive 

emission components, or by the following June 30, whichever is later. [Rule 19.304 and 

40 C.F.R. § 60.5397a(f)(1)] 

 

49. You must conduct an initial monitoring survey within 60 days of the startup of a new 

compressor station for each new collection of fugitive emissions components at the new 

compressor station or by June 3, 2017, whichever is later. For a modified collection of 

fugitive components at a compressor station, the initial monitoring survey must be 

conducted within 60 days of the modification or by June 3, 2017, whichever is later. 

[Rule 19.304 and 40 C.F.R. § 60.5397a(f)(2)] 

 

50. A monitoring survey of each collection of fugitive emissions components at a well site or 

at a compressor station must be performed at the frequencies specified in paragraphs 
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(g)(1) and (2) of this section, with the exceptions noted in paragraphs (g)(3) and (4) of 

this section. [Rule 19.304 and 40 C.F.R. § 60.5397a(g)] 

 

a. Except as provided herein, a monitoring survey of each collection of fugitive 

emissions components at a well site within a company-defined area must be 

conducted at least semiannually after the initial survey. Consecutive semiannual 

monitoring surveys must be conducted at least 4 months apart. A monitoring 

survey of each collection of fugitive emissions components at a well site located 

on the Alaskan North Slope must be conducted at least annually. Consecutive 

annual monitoring surveys must be conducted at least 9 months apart. [40 C.F.R. 

§ 60.5397a(g)(1)] 

b. A monitoring survey of the collection of fugitive emissions components at a 

compressor station within a company-defined area must be conducted at least 

quarterly after the initial survey. Consecutive quarterly monitoring surveys must 

be conducted at least 60 days apart. [40 C.F.R. § 60.5397a(g)(2)] 

c. Fugitive emissions components that cannot be monitored without elevating the 

monitoring personnel more than 2 meters above the surface may be designated as 

difficult-to-monitor. Fugitive emissions components that are designated difficult-

to-monitor must meet the specifications of paragraphs (g)(3)(i) through (iv) of this 

section. [40 C.F.R. § 60.5397a(g)(3)] 

i. A written plan must be developed for all of the fugitive emissions 

components designated difficult-to-monitor. This written plan must be 

incorporated into the fugitive emissions monitoring plan required by 

paragraphs (b), (c), and (d) of this section. [40 C.F.R. § 60.5397a(g)(3)(i)] 

ii. The plan must include the identification and location of each fugitive 

emissions component designated as difficult-to-monitor. [40 C.F.R. § 

60.5397a(g)(3)(ii)] 

iii. The plan must include an explanation of why each fugitive emissions 

component designated as difficult-to-monitor is difficult-to-monitor. [40 

C.F.R. § 60.5397a(g)(3)(iii)] 

iv. The plan must include a schedule for monitoring the difficult-to-monitor 

fugitive emissions components at least once per calendar year. [40 C.F.R. 

§ 60.5397a(g)(3)(iv)] 

d. Fugitive emissions components that cannot be monitored because monitoring 

personnel would be exposed to immediate danger while conducting a monitoring 

survey may be designated as unsafe-to-monitor. Fugitive emissions components 

that are designated unsafe-to-monitor must meet the specifications of paragraphs 

(g)(4)(i) through (iv) of this section. [40 C.F.R. § 60.5397a(g)(4)] 

i. A written plan must be developed for all of the fugitive emissions 

components designated unsafe-to-monitor. This written plan must be 

incorporated into the fugitive emissions monitoring plan required by 

paragraphs (b), (c), and (d) of this section. [40 C.F.R. § 60.5397a(g)(4)(i)] 

ii. The plan must include the identification and location of each fugitive 

emissions component designated as unsafe-to-monitor. [40 C.F.R. § 

60.5397a(g)(4)(ii)] 
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iii. The plan must include an explanation of why each fugitive emissions 

component designated as unsafe-to-monitor is unsafe-to-monitor. [40 

C.F.R. § 60.5397a(g)(4)(iii)] 

iv. The plan must include a schedule for monitoring the fugitive emissions 

components designated as unsafe-to-monitor. [40 C.F.R. § 

60.5397a(g)(4)(iv)] 

e. The requirements of paragraph (g)(2) of this section are waived for any collection 

of fugitive emissions components at a compressor station located within an area 

that has an average calendar month temperature below 0 °Fahrenheit for two of 

three consecutive calendar months of a quarterly monitoring period. The calendar 

month temperature average for each month within the quarterly monitoring period 

must be determined using historical monthly average temperatures over the 

previous three years as reported by a National Oceanic and Atmospheric 

Administration source or other source approved by the Administrator. The 

requirements of paragraph (g)(2) of this section shall not be waived for two 

consecutive quarterly monitoring periods. [40 C.F.R. § 60.5397a(g)(5)] 

 

51. Each identified source of fugitive emissions shall be repaired or replaced in accordance 

with paragraphs (h)(1) and (2) of this section. For fugitive emissions components also 

subject to the repair provisions of §§60.5416a(b)(9) through (12) and (c)(4) through (7), 

those provisions apply instead to those closed vent system and covers, and the repair 

provisions of paragraphs (h)(1) and (2) of this section do not apply to those closed vent 

systems and covers. [Rule 19.304 and 40 C.F.R. § 60.5397a(h)] 

 

a. Each identified source of fugitive emissions shall be repaired or replaced as soon 

as practicable, but no later than 30 calendar days after detection of the fugitive 

emissions. [40 C.F.R. § 60.5397a(h)(1)] 

b. If the repair or replacement is technically infeasible, would require a vent 

blowdown, a compressor station shutdown, a well shutdown or well shut-in, or 

would be unsafe to repair during operation of the unit, the repair or replacement 

must be completed during the next scheduled compressor station shutdown, well 

shutdown, well shut-in, after a planned vent blowdown or within 2 years, 

whichever is earlier. [40 C.F.R. § 60.5397a(h)(2)] 

c. Each repaired or replaced fugitive emissions component must be resurveyed as 

soon as practicable, but no later than 30 days after being repaired, to ensure that 

there are no fugitive emissions. [40 C.F.R. § 60.5397a(h)(3)] 

i. For repairs that cannot be made during the monitoring survey when the 

fugitive emissions are initially found, the operator may resurvey the 

repaired fugitive emissions components using either Method 21 or optical 

gas imaging within 30 days of finding such fugitive emissions. [40 C.F.R. 

§ 60.5397a(h)(3)(i)] 

ii. For each repair that cannot be made during the monitoring survey when 

the fugitive emissions are initially found, a digital photograph must be 

taken of that component or the component must be tagged for 

identification purposes. The digital photograph must include the date that 
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the photograph was taken, must clearly identify the component by location 

within the site (e.g., the latitude and longitude of the component or by 

other descriptive landmarks visible in the picture). [40 C.F.R. § 

60.5397a(h)(3)(ii)] 

iii. Operators that use Method 21 to resurvey the repaired fugitive emissions 

components are subject to the resurvey provisions specified in paragraphs 

(h)(3)(iii)(A) and (B) of this section. [40 C.F.R. § 60.5397a(h)(3)(iii)] 

1. A fugitive emissions component is repaired when the Method 21 

instrument indicates a concentration of less than 500 ppm above 

background or when no soap bubbles are observed when the 

alternative screening procedures specified in section 8.3.3 of 

Method 21 are used. [40 C.F.R. § 60.5397a(h)(3)(iii)(A)] 

2. Operators must use the Method 21 monitoring requirements 

specified in paragraph (c)(8)(ii) of this section or the alternative 

screening procedures specified in section 8.3.3 of Method 21. [40 

C.F.R. § 60.5397a(h)(3)(iii)(B)] 

iv. Operators that use optical gas imaging to resurvey the repaired fugitive 

emissions components, are subject to the resurvey provisions specified in 

paragraphs (h)(3)(iv)(A) and (B) of this section. [40 C.F.R. § 

60.5397a(h)(3)(iv)] 

1. A fugitive emissions component is repaired when the optical gas 

imaging instrument shows no indication of visible emissions. [40 

C.F.R. § 60.5397a(h)(3)(iv)(A)] 

2. Operators must use the optical gas imaging monitoring 

requirements specified in paragraph (c)(7) of this section. [40 

C.F.R. § 60.5397a(h)(3)(iv)(B)] 

 

52. Records for each monitoring survey shall be maintained as specified §60.5420a(c)(15). 

[Rule 19.304 and 40 C.F.R. § 60.5397a(i)] 

 

53. Annual reports shall be submitted for each collection of fugitive emissions components at 

a well site and each collection of fugitive emissions components at a compressor station 

that include the information specified in §60.5420a(b)(7). Multiple collection of fugitive 

emissions components at a well site or at a compressor station may be included in a 

single annual report. [Rule 19.304 and 40 C.F.R. § 60.5397a(j)] 

 

54. If, in the Administrator's judgment, an alternative means of emission limitation will 

achieve a reduction in GHG (in the form of a limitation on emission of methane) and 

VOC emissions at least equivalent to the reduction in GHG and VOC emissions achieved 

under §§60.5375a, 60.5385a, and 60.5397a, the Administrator will publish, in the Federal 

Register, a notice permitting the use of that alternative means for the purpose of 

compliance with §§60.5375a, 60.5385a, and 60.5397a. The notice may condition 

permission on requirements related to the operation and maintenance of the alternative 

means. [Rule 19.304 and 40 C.F.R. § 60.5398a(a)] 
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55. Any notice under paragraph (a) of this section must be published only after notice and an 

opportunity for a public hearing. [Rule 19.304 and 40 C.F.R. § 60.5398a(b)] 

 

56. The Administrator will consider applications under this section from either owners or 

operators of affected facilities. [Rule 19.304 and 40 C.F.R. § 60.5398a(c)] 

 

57. Determination of equivalence to the design, equipment, work practice or operational 

requirements of this section will be evaluated by the following guidelines: [Rule 19.304 

and 40 C.F.R. § 60.5398a(d)] 

 

a. The applicant must collect, verify and submit test data, covering a period of at 

least 12 months to demonstrate the equivalence of the alternative means of 

emission limitation. The application must include the following information: [40 

C.F.R. § 60.5398a(d)(1)] 

i. A description of the technology or process. [40 C.F.R. § 

60.5398a(d)(1)(i)] 

ii. The monitoring instrument and measurement technology or process. [40 

C.F.R. § 60.5398a(d)(1)(ii)] 

iii. A description of performance based procedures (i.e., method) and data 

quality indicators for precision and bias; the method detection limit of the 

technology or process. [40 C.F.R. § 60.5398a(d)(1)(iii)] 

iv. For affected facilities under §60.5397a, the action criteria and level at 

which a fugitive emission exists. [40 C.F.R. § 60.5398a(d)(1)(iv)] 

v. Any initial and ongoing quality assurance/quality control measures. [40 

C.F.R. § 60.5398a(d)(1)(v)] 

vi. Timeframes for conducting ongoing quality assurance/quality control. [40 

C.F.R. § 60.5398a(d)(1)(vi)] 

vii. Field data verifying viability and detection capabilities of the technology 

or process. [40 C.F.R. § 60.5398a(d)(1)(vii)] 

viii. Frequency of measurements. [40 C.F.R. § 60.5398a(d)(1)(viii)] 

ix. Minimum data availability. [40 C.F.R. § 60.5398a(d)(1)(ix)] 

x. Any restrictions for using the technology or process. [40 C.F.R. § 

60.5398a(d)(1)(x)] 

xi. Operation and maintenance procedures and other provisions necessary to 

ensure reduction in methane and VOC emissions at least equivalent to the 

reduction in methane and VOC emissions achieved under §60.5397a. [40 

C.F.R. § 60.5398a(d)(1)(xi)] 

xii. Initial and continuous compliance procedures, including recordkeeping 

and reporting. [40 C.F.R. § 60.5398a(d)(1)(xii)] 

b. For each determination of equivalency requested, the emission reduction achieved 

by the design, equipment, work practice or operational requirements shall be 

demonstrated. [40 C.F.R. § 60.5398a(d)(2)] 

c. For each affected facility for which a determination of equivalency is requested, 

the emission reduction achieved by the alternative means of emission limitation 

shall be demonstrated. [40 C.F.R. § 60.5398a(d)(3)] 
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d. Each owner or operator applying for a determination of equivalence to a work 

practice standard shall commit in writing to work practice(s) that provide for 

emission reductions equal to or greater than the emission reductions achieved by 

the required work practice. [40 C.F.R. § 60.5398a(d)(4)] 

 

58. After notice and opportunity for public hearing, the Administrator will determine the 

equivalence of a means of emission limitation and will publish the determination in the 

Federal Register. [Rule 19.304 and 40 C.F.R. § 60.5398a(e)] 

 

59. An application submitted under this section will be evaluated as set forth in paragraphs 

(f)(1) and (2) of this section. [Rule 19.304 and 40 C.F.R. § 60.5398a(f)] 

 

a. The Administrator will compare the demonstrated emission reduction for the 

alternative means of emission limitation to the demonstrated emission reduction 

for the design, equipment, work practice or operational requirements and, if 

applicable, will consider the commitment in paragraph (d) of this section. [40 

C.F.R. § 60.5398a(f)(1)] 

b. The Administrator may condition the approval of the alternative means of 

emission limitation on requirements that may be necessary to ensure operation 

and maintenance to achieve the same emissions reduction as the design, 

equipment, work practice or operational requirements. (g) Any equivalent means 

of emission limitations approved under this section shall constitute a required 

work practice, equipment, design or operational standard within the meaning of 

section 111(h)(1) of the CAA. [40 C.F.R. § 60.5398a(f)(2)] 

 

60. To achieve initial compliance with the standards for each reciprocating compressor 

affected facility you must comply with paragraphs (c)(1) through (4) of this section. 

[Rule 19.304 and 40 C.F.R. § 60.5410a(c)] 

 

a. If complying with §60.5385a(a)(1) or (2), during the initial compliance period, 

you must continuously monitor the number of hours of operation or track the 

number of months since the last rod packing replacement. [40 C.F.R. § 

60.5410a(c)(1)] 

b. If complying with §60.5385a(a)(3), you must operate the rod packing emissions 

collection system under negative pressure and route emissions to a process 

through a closed vent system that meets the requirements of §60.5411a(a) and (d). 

[40 C.F.R. § 60.5410a(c)(2)] 

c. You must submit the initial annual report for your reciprocating compressor as 

required in §60.5420a(b)(1) and (4). [40 C.F.R. § 60.5410a(c)(3)] 

d. You must maintain the records as specified in §60.5420a(c)(3) for each 

reciprocating compressor affected facility. [40 C.F.R. § 60.5410a(c)(4)] 

 

61. To achieve initial compliance with the fugitive emission standards for each collection of 

fugitive emissions components at a well site and each collection of fugitive emissions 
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components at a compressor station, you must comply with paragraphs (j)(1) through (5) 

of this section. [Rule 19.304 and 40 C.F.R. § 60.5410a(j)] 

 

a. You must develop a fugitive emissions monitoring plan as required in 

§60.5397a(b)(c), and (d). [40 C.F.R. § 60.5410a(j)(1)] 

b. You must conduct an initial monitoring survey as required in §60.5397a(f). [40 

C.F.R. § 60.5410a(j)(2)] 

c. You must maintain the records specified in §60.5420a(c)(15). [40 C.F.R. § 

60.5410a(j)(3)] 

d. You must repair each identified source of fugitive emissions for each affected 

facility as required in §60.5397a(h). [40 C.F.R. § 60.5410a(j)(4)] 

e. You must submit the initial annual report for each collection of fugitive emissions 

components at a well site and each collection of fugitive emissions components at 

a compressor station compressor station as required in §60.5420a(b)(1) and (7). 

[40 C.F.R. § 60.5410a(j)(5)] 

 

62. For each reciprocating compressor affected facility complying with §60.5385a(a)(1) or 

(2), you must demonstrate continuous compliance according to paragraphs (c)(1) through 

(3) of this section. For each reciprocating compressor affected facility complying with 

§60.5385a(a)(3), you must demonstrate continuous compliance according to paragraph 

(c)(4) of this section. [Rule 19.304 and 40 C.F.R. § 60.5415a(c)] 

 

a. You must continuously monitor the number of hours of operation for each 

reciprocating compressor affected facility or track the number of months since 

initial startup or the date of the most recent reciprocating compressor rod packing 

replacement, whichever is later. [40 C.F.R. § 60.5415a(c)(1)] 

b. You must submit the annual reports as required in §60.5420a(b)(1) and (4) and 

maintain records as required in §60.5420a(c)(3). [40 C.F.R. § 60.5415a(c)(2)] 

c. You must replace the reciprocating compressor rod packing on or before the total 

number of hours of operation reaches 26,000 hours or the number of months since 

the most recent rod packing replacement reaches 36 months. [40 C.F.R. § 

60.5415a(c)(3)] 

d. You must operate the rod packing emissions collection system under negative 

pressure and continuously comply with the cover and closed vent requirements in 

§60.5416a(a) and (b). [40 C.F.R. § 60.5415a(c)(4)] 

 

63. For each collection of fugitive emissions components at a well site and each collection of 

fugitive emissions components at a compressor station, you must demonstrate continuous 

compliance with the fugitive emission standards specified in §60.5397a according to 

paragraphs (h)(1) through (4) of this section. [Rule 19.304 and 40 C.F.R. § 60.5415a(h)] 

 

a. You must conduct periodic monitoring surveys as required in §60.5397a(g). [40 

C.F.R. § 60.5415a(h)(1)] 

b. You must repair or replace each identified source of fugitive emissions as 

required in §60.5397a(h). [40 C.F.R. § 60.5415a(h)(2)] 
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c. You must maintain records as specified in §60.5420a(c)(15). [40 C.F.R. § 

60.5415a(h)(3)] 

d. You must submit annual reports for collection of fugitive emissions components 

at a well site and each collection of fugitive emissions components at a 

compressor station as required in §60.5420a(b)(1) and (7). [40 C.F.R. § 

60.5415a(h)(4)] 

 

64. You must submit the notifications according to paragraphs (a)(1) and (2) of this section if 

you own or operate one or more of the affected facilities specified in §60.5365a that was 

constructed, modified or reconstructed during the reporting period. [Rule 19.304 and 40 

C.F.R. § 60.5420a(a)] 

 

a. If you own or operate an affected facility that is the group of all equipment within 

a process unit at an onshore natural gas processing plant, or a sweetening unit at 

an onshore natural gas processing plant, you must submit the notifications 

required in §60.7(a)(1), (3), and (4). If you own or operate a well, centrifugal 

compressor, reciprocating compressor, pneumatic controller, pneumatic pump, 

storage vessel, or collection of fugitive emissions components at a well site or 

collection of fugitive emissions components at a compressor station, you are not 

required to submit the notifications required in §60.7(a)(1), (3), and (4). [40 

C.F.R. § 60.5420a(a)(1)] 

 

65. Reporting requirements. You must submit annual reports containing the information 

specified in paragraphs (b)(1) through (8) and (12) of this section and performance test 

reports as specified in paragraph (b)(9) or (10) of this section, if applicable, except as 

provided in paragraph (b)(13) of this section. You must submit annual reports following 

the procedure specified in paragraph (b)(11) of this section. The initial annual report is 

due no later than 90 days after the end of the initial compliance period as determined 

according to §60.5410a. Subsequent annual reports are due no later than same date each 

year as the initial annual report. If you own or operate more than one affected facility, 

you may submit one report for multiple affected facilities provided the report contains all 

of the information required as specified in paragraphs (b)(1) through (8) of this section, 

except as provided in paragraph (b)(13) of this section. Annual reports may coincide with 

title V reports as long as all the required elements of the annual report are included. You 

may arrange with the Administrator a common schedule on which reports required by 

this part may be submitted as long as the schedule does not extend the reporting period. 

[Rule 19.304 and 40 C.F.R. § 60.5420a(b)] 

 

a. The general information specified in paragraphs (b)(1)(i) through (iv) of this 

section for all reports. [40 C.F.R. § 60.5420a(b)(1)] 

i. The company name, facility site name associated with the affected facility, 

US Well ID or US Well ID associated with the affected facility, if 

applicable, and address of the affected facility. If an address is not 

available for the site, include a description of the site location and provide 

the latitude and longitude coordinates of the site in decimal degrees to an 
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accuracy and precision of five (5) decimals of a degree using the North 

American Datum of 1983. [40 C.F.R. § 60.5420a(b)(1)(i)] 

ii. An identification of each affected facility being included in the annual 

report. [40 C.F.R. § 60.5420a(b)(1)(ii)] 

iii. Beginning and ending dates of the reporting period. [40 C.F.R. § 

60.5420a(b)(1)(iii)] 

iv. A certification by a certifying official of truth, accuracy, and 

completeness. This certification shall state that, based on information and 

belief formed after reasonable inquiry, the statements and information in 

the document are true, accurate, and complete. [40 C.F.R. § 

60.5420a(b)(1)(iv)] 

b. For each reciprocating compressor affected facility, the information specified in 

paragraphs (b)(4)(i) and (ii) of this section. [40 C.F.R. § 60.5420a(b)(4)] 

i. The cumulative number of hours of operation or the number of months 

since initial startup or since the previous reciprocating compressor rod 

packing replacement, whichever is later. Alternatively, a statement that 

emissions from the rod packing are being routed to a process through a 

closed vent system under negative pressure. [40 C.F.R. § 

60.5420a(b)(4)(i)] 

ii. Records of deviations specified in paragraph (c)(3)(iii) of this section that 

occurred during the reporting period. [40 C.F.R. § 60.5420a(b)(4)(ii)] 

c. For the collection of fugitive emissions components at each well site and the 

collection of fugitive emissions components at each compressor station within the 

company-defined area, the records of each monitoring survey including the 

information specified in paragraphs (b)(7)(i) through (xii) of this section. For the 

collection of fugitive emissions components at a compressor station, if a 

monitoring survey is waived under §60.5397a(g)(5), you must include in your 

annual report the fact that a monitoring survey was waived and the calendar 

months that make up the quarterly monitoring period for which the monitoring 

survey was waived. [40 C.F.R. § 60.5420a(b)(7)] 

i. Date of the survey. [40 C.F.R. § 60.5420a(b)(7)(i)] 

ii. Beginning and end time of the survey. [40 C.F.R. § 60.5420a(b)(7)(ii)] 

iii. Name of operator(s) performing survey. If the survey is performed by 

optical gas imaging, you must note the training and experience of the 

operator. [40 C.F.R. § 60.5420a(b)(7)(iii)] 

iv. Ambient temperature, sky conditions, and maximum wind speed at the 

time of the survey. [40 C.F.R. § 60.5420a(b)(7)(iv)] 

v. Monitoring instrument used. [40 C.F.R. § 60.5420a(b)(7)(v)] 

vi. Any deviations from the monitoring plan or a statement that there were no 

deviations from the monitoring plan. [40 C.F.R. § 60.5420a(b)(7)(vi)] 

vii. Number and type of components for which fugitive emissions were 

detected. [40 C.F.R. § 60.5420a(b)(7)(vii)] 

viii. Number and type of fugitive emissions components that were not repaired 

as required in §60.5397a(h). [40 C.F.R. § 60.5420a(b)(7)(viii)] 
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ix. Number and type of difficult-to-monitor and unsafe-to-monitor fugitive 

emission components monitored. [40 C.F.R. § 60.5420a(b)(7)(ix)] 

x. The date of successful repair of the fugitive emissions component. [40 

C.F.R. § 60.5420a(b)(7)(x)] 

xi. Number and type of fugitive emission components placed on delay of 

repair and explanation for each delay of repair. [40 C.F.R. § 

60.5420a(b)(7)(xi)] 

xii. Type of instrument used to resurvey a repaired fugitive emissions 

component that could not be repaired during the initial fugitive emissions 

finding. [40 C.F.R. § 60.5420a(b)(7)(xii)] 

d. Within 60 days after the date of completing each performance test (see §60.8) 

required by this subpart, except testing conducted by the manufacturer as 

specified in §60.5413a(d), you must submit the results of the performance test 

following the procedure specified in either paragraph (b)(9)(i) or (ii) of this 

section. [40 C.F.R. § 60.5420a(b)(9)] 

i. For data collected using test methods supported by the EPA's Electronic 

Reporting Tool (ERT) as listed on the EPA's ERT Web site 

(https://www3.epa.gov/ttn/chief/ert/ert____info.html) at the time of the 

test, you must submit the results of the performance test to the EPA via the 

Compliance and Emissions Data Reporting Interface (CEDRI). (CEDRI 

can be accessed through the EPA's Central Data Exchange (CDX) 

(https://cdx.epa.gov/).) Performance test data must be submitted in a file 

format generated through the use of the EPA's ERT or an alternate 

electronic file format consistent with the extensible markup language 

(XML) schema listed on the EPA's ERT Web site. If you claim that some 

of the performance test information being submitted is confidential 

business information (CBI), you must submit a complete file generated 

through the use of the EPA's ERT or an alternate electronic file consistent 

with the XML schema listed on the EPA's ERT Web site, including 

information claimed to be CBI, on a compact disc, flash drive, or other 

commonly used electronic storage media to the EPA. The electronic media 

must be clearly marked as CBI and mailed to U.S. EPA/OAQPS/CORE 

CBI Office, Attention: Group Leader, Measurement Policy Group, MD 

C404-02, 4930 Old Page Rd., Durham, NC 27703. The same ERT or 

alternate file with the CBI omitted must be submitted to the EPA via the 

EPA's CDX as described earlier in this paragraph. [40 C.F.R. § 

60.5420a(b)(9)(i)] 

ii. For data collected using test methods that are not supported by the EPA's 

ERT as listed on the EPA's ERT Web site at the time of the test, you must 

submit the results of the performance test to the Administrator at the 

appropriate address listed in §60.4. [40 C.F.R. § 60.5420a(b)(9)(ii)] 

e. You must submit reports to the EPA via the CEDRI. (CEDRI can be accessed 

through the EPA's CDX (https://cdx.epa.gov/).) You must use the appropriate 

electronic report in CEDRI for this subpart or an alternate electronic file format 

consistent with the extensible markup language (XML) schema listed on the 
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CEDRI Web site (https://www3.epa.gov/ttn/chief/cedri/). If the reporting form 

specific to this subpart is not available in CEDRI at the time that the report is due, 

you must submit the report to the Administrator at the appropriate address listed 

in §60.4. Once the form has been available in CEDRI for at least 90 calendar 

days, you must begin submitting all subsequent reports via CEDRI. The reports 

must be submitted by the deadlines specified in this subpart, regardless of the 

method in which the reports are submitted. [40 C.F.R. § 60.5420a(b)(11)] 

 

66. Recordkeeping requirements. You must maintain the records identified as specified in 

§60.7(f) and in paragraphs (c)(1) through (16) of this section. All records required by this 

subpart must be maintained either onsite or at the nearest local field office for at least 5 

years. Any records required to be maintained by this subpart that are submitted 

electronically via the EPA's CDX may be maintained in electronic format. [Rule 19.304 

and 40 C.F.R. § 60.5420a(c)] 

 

a. For each reciprocating compressor affected facility, you must maintain the 

records in paragraphs (c)(3)(i) through (iii) of this section. [40 C.F.R. § 

60.5420a(c)(3)] 

i. Records of the cumulative number of hours of operation or number of 

months since initial startup or the previous replacement of the 

reciprocating compressor rod packing, whichever is later. Alternatively, a 

statement that emissions from the rod packing are being routed to a 

process through a closed vent system under negative pressure. [40 C.F.R. 

§ 60.5420a(c)(3)(i)] 

ii. Records of the date and time of each reciprocating compressor rod 

packing replacement, or date of installation of a rod packing emissions 

collection system and closed vent system as specified in §60.5385a(a)(3). 

[40 C.F.R. § 60.5420a(c)(3)(ii)] 

iii. Records of deviations in cases where the reciprocating compressor was not 

operated in compliance with the requirements specified in §60.5385a. [40 

C.F.R. § 60.5420a(c)(3)(iii)] 

b. For each collection of fugitive emissions components at a well site and each 

collection of fugitive emissions components at a compressor station, the records 

identified in paragraphs (c)(15)(i) through (iii) of this section. [40 C.F.R. § 

60.5420a(c)(15)] 

i. The fugitive emissions monitoring plan as required in §60.5397a(b), (c), 

and (d). [40 C.F.R. § 60.5420a(c)(15)(i)] 

ii. The records of each monitoring survey as specified in paragraphs 

(c)(15)(ii)(A) through (I) of this section. [40 C.F.R. § 60.5420a(c)(15)(ii)] 

1. Date of the survey. [40 C.F.R. § 60.5420a(c)(15)(ii)(A)] 

2. Beginning and end time of the survey. [40 C.F.R. § 

60.5420a(c)(15)(ii)(B)] 

3. Name of operator(s) performing survey. You must note the training 

and experience of the operator. [40 C.F.R. § 

60.5420a(c)(15)(ii)(C)] 
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4. Monitoring instrument used. [40 C.F.R. § 60.5420a(c)(15)(ii)(D)] 

5. When optical gas imaging is used to perform the survey, one or 

more digital photographs or videos, captured from the optical gas 

imaging instrument used for conduct of monitoring, of each 

required monitoring survey being performed. The digital 

photograph must include the date the photograph was taken and the 

latitude and longitude of the collection of fugitive emissions 

components at a well site or collection of fugitive emissions 

components at a compressor station imbedded within or stored 

with the digital file. As an alternative to imbedded latitude and 

longitude within the digital file, the digital photograph or video 

may consist of an image of the monitoring survey being performed 

with a separately operating GPS device within the same digital 

picture or video, provided the latitude and longitude output of the 

GPS unit can be clearly read in the digital image. [40 C.F.R. § 

60.5420a(c)(15)(ii)(E)] 

6. Fugitive emissions component identification when Method 21 is 

used to perform the monitoring survey. [40 C.F.R. § 

60.5420a(c)(15)(ii)(F)] 

7. Ambient temperature, sky conditions, and maximum wind speed at 

the time of the survey. [40 C.F.R. § 60.5420a(c)(15)(ii)(G)] 

8. Any deviations from the monitoring plan or a statement that there 

were no deviations from the monitoring plan. [40 C.F.R. § 

60.5420a(c)(15)(ii)(H)] 

9. Documentation of each fugitive emission, including the 

information specified in paragraphs (c)(15)(ii)(I)(1) through (12) 

of this section. [40 C.F.R. § 60.5420a(c)(15)(ii)(I)] 

a. Location. [40 C.F.R. § 60.5420a(c)(15)(ii)(I)(1)] 

b. Any deviations from the monitoring plan or a statement 

that there were no deviations from the monitoring plan. [40 

C.F.R. § 60.5420a(c)(15)(ii)(I)(2)] 

c. Number and type of components for which fugitive 

emissions were detected. [40 C.F.R. § 

60.5420a(c)(15)(ii)(I)(3)] 

d. Number and type of difficult-to-monitor and unsafe-to-

monitor fugitive emission components monitored. [40 

C.F.R. § 60.5420a(c)(15)(ii)(I)(4)] 

e. Instrument reading of each fugitive emissions component 

that requires repair when Method 21 is used for monitoring. 

[40 C.F.R. § 60.5420a(c)(15)(ii)(I)(5)] 

f. Number and type of fugitive emissions components that 

were not repaired as required in §60.5397a(h). [40 C.F.R. § 

60.5420a(c)(15)(ii)(I)(6)] 

g. Number and type of components that were tagged as a 

result of not being repaired during the monitoring survey 
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when the fugitive emissions were initially found as required 

in §60.5397a(h)(3)(ii). [40 C.F.R. § 

60.5420a(c)(15)(ii)(I)(7)] 

h. If a fugitive emissions component is not tagged, a digital 

photograph or video of each fugitive emissions component 

that could not be repaired during the monitoring survey 

when the fugitive emissions were initially found as required 

in §60.5397a(h)(3)(ii). The digital photograph or video 

must clearly identify the location of the component that 

must be repaired. Any digital photograph or video required 

under this paragraph can also be used to meet the 

requirements under paragraph (c)(15)(ii)(E) of this section, 

as long as the photograph or video is taken with the optical 

gas imaging instrument, includes the date and the latitude 

and longitude are either imbedded or visible in the picture. 

[40 C.F.R. § 60.5420a(c)(15)(ii)(I)(8)] 

i. Repair methods applied in each attempt to repair the 

fugitive emissions components. [40 C.F.R. § 

60.5420a(c)(15)(ii)(I)(9)] 

j. Number and type of fugitive emission components placed 

on delay of repair and explanation for each delay of repair. 

[40 C.F.R. § 60.5420a(c)(15)(ii)(I)(10)] 

k. The date of successful repair of the fugitive emissions 

component. [40 C.F.R. § 60.5420a(c)(15)(ii)(I)(11)] 

l. Instrumentation used to resurvey a repaired fugitive 

emissions component that could not be repaired during the 

initial fugitive emissions finding. [40 C.F.R. § 

60.5420a(c)(15)(ii)(I)(12)] 

iii. For the collection of fugitive emissions components at a compressor 

station, if a monitoring survey is waived under §60.5397a(g)(5), you must 

maintain records of the average calendar month temperature, including the 

source of the information, for each calendar month of the quarterly 

monitoring period for which the monitoring survey was waived. [40 

C.F.R. § 60.5420a(c)(15)(iii)] 
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Permit Shield 

 

67. Compliance with the conditions of this permit shall be deemed compliance with all 

applicable requirements, as of the date of permit issuance, included in and specifically 

identified in the following table of this condition.  The permit specifically identifies the 

following as applicable requirements based upon the information submitted by the 

permittee in an application dated February 22, 2024. 

 

Applicable Regulations 

 

Source No. Regulation Description 

Facility 19 
Regulations of the Arkansas Plan of 

Implementation for Air Pollution Control 

Facility 26 
Regulations of the Arkansas Operating Air 

Permit Program 

SN-18 
40 C.F.R. Part 60, Subpart 

JJJJ 

Standards of Performance for Stationary 

Spark Ignition Internal Combustion Engines 

SN-93 and 

SN-94 

40 C.F.R. Part 60, Subpart 

OOOOa 

Standards of Performance for Crude Oil and 

Natural Gas Facilities for which Construction, 

Modification or Reconstruction Commenced 

after September 18, 2015. 

Facility 
40 CFR Part 63, Subpart 

ZZZZ 

National Emissions Standards for Hazardous 

Air Pollutants for Stationary Reciprocating 

Internal Combustion Engines 

 

The permit specifically identifies the following as inapplicable based upon information 

submitted by the permittee in an application dated February 22, 2024. 

 

Inapplicable Regulations 

 

Source No. Regulation Description 

Facility Reg.19.801 111(d) Designated facilities 

Facility Reg.26.401(g) 
Applications for initial Phase II acid rain 

permits. 

Facility Reg.26.1201 Acid rain sources provisions 

Varies 40 C.F.R. § 60 New source performance standards 

Facility 40 C.F.R. § 79 Registration of fuels and fuel additives. 

Facility 40 C.F.R. § 80 Registration of fuels and fuel additives. 

Facility 40 C.F.R. § 81.304 Non-attainment 
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Source No. Regulation Description 

Facility 
40 C.F.R. Part 60, Subpart 

OOOOb 

Projects commenced construction before the 

applicability date of the revised rule 

(December 6, 2022) 
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SECTION VII:  INSIGNIFICANT ACTIVITIES 

 

The Division of Environmental Quality deems the following types of activities or emissions as 

insignificant on the basis of size, emission rate, production rate, or activity in accordance with 

Group A of the Insignificant Activities list found in Rule 18 and Rule 19 Appendix A.  Group B 

insignificant activities may be listed but are not required to be listed in permits.  Insignificant 

activity emission determinations rely upon the information submitted by the permittee in an 

application dated December 15, 2023.  [Rule 26.304 and Ark. Code Ann. § 8-4-203 as referenced 

by Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

Description Category 

Engine and Compressor Oil (8) A-2 

Lubricants Drums (~10) A-2 

T-1 Condensate A-3 

T-2 Spill Containment A-3 

T-3 Condensate A-3 

T-4 Used Oil A-3 

T-5 Used Oil A-3 

T-6 Lube Oil A-3 

T-7 Lube Oil A-3 

Blowdowns and Venting A-13 

Parts Washer A-13 

Mercaptan Storage Tanks A-13 
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SECTION VIII:  GENERAL PROVISIONS 

 

 

1. Any terms or conditions included in this permit which specify and reference Arkansas 

Pollution Control & Ecology Commission Rule 18 or the Arkansas Water and Air 

Pollution Control Act (Ark. Code Ann. § 8-4-101 et seq.) as the sole origin of and 

authority for the terms or conditions are not required under the Clean Air Act or any of its 

applicable requirements, and are not federally enforceable under the Clean Air Act.  

Arkansas Pollution Control & Ecology Commission Rule 18 was adopted pursuant to the 

Arkansas Water and Air Pollution Control Act (Ark. Code Ann. § 8-4-101 et seq.).  Any 

terms or conditions included in this permit which specify and reference Arkansas 

Pollution Control & Ecology Commission Rule 18 or the Arkansas Water and Air 

Pollution Control Act (Ark. Code Ann. § 8-4-101 et seq.) as the origin of and authority 

for the terms or conditions are enforceable under this Arkansas statute.  [40 C.F.R. 

§ 70.6(b)(2)] 

 

2. This permit shall be valid for a period of five (5) years beginning on the date this permit 

becomes effective and ending five (5) years later.  [40 C.F.R. § 70.6(a)(2) and Rule 

26.701(B)] 

 

3. The permittee must submit a complete application for permit renewal at least six (6) 

months before permit expiration.  Permit expiration terminates the permittee’s right to 

operate unless the permittee submitted a complete renewal application at least six (6) 

months before permit expiration.  If the permittee submits a complete application, the 

existing permit will remain in effect until the Division of Environmental Quality takes 

final action on the renewal application.  The Division of Environmental Quality will not 

necessarily notify the permittee when the permit renewal application is due.  [Rule 

26.406] 

 

4. Where an applicable requirement of the Clean Air Act, as amended, 42 U.S.C. 7401, et 

seq. (Act) is more stringent than an applicable requirement of rules and regulations 

promulgated under Title IV of the Act, the permit incorporates both provisions into the 

permit, and the Director or the Administrator can enforce both provisions.  [40 C.F.R. § 

70.6(a)(1)(ii) and Rule 26.701(A)(2)] 

 

5. The permittee must maintain the following records of monitoring information as required 

by this permit.   

 

a. The date, place as defined in this permit, and time of sampling or measurements;  

b. The date(s) analyses performed; 

c. The company or entity performing the analyses; 

d. The analytical techniques or methods used; 

e. The results of such analyses; and  

f. The operating conditions existing at the time of sampling or measurement. 
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[40 C.F.R. § 70.6(a)(3)(ii)(A) and Rule 26.701(C)(2)] 

 

6. The permittee must retain the records of all required monitoring data and support 

information for at least five (5) years from the date of the monitoring sample, 

measurement, report, or application.  Support information includes all calibration and 

maintenance records and all original strip chart recordings for continuous monitoring 

instrumentation, and copies of all reports required by this permit.  [40 C.F.R. 

§ 70.6(a)(3)(ii)(B) and Rule 26.701(C)(2)(b)] 

 

7. The permittee must submit reports of all required monitoring every six (6) months.  If the 

permit establishes no other reporting period, the reporting period shall end on the last day 

of the month six months after the issuance of the initial Title V permit and every six 

months thereafter.  The report is due on the first day of the second month after the end of 

the reporting period.  The first report due after issuance of the initial Title V permit shall 

contain six months of data and each report thereafter shall contain 12 months of data.  

The report shall contain data for all monitoring requirements in effect during the 

reporting period.  If a monitoring requirement is not in effect for the entire reporting 

period, only those months of data in which the monitoring requirement was in effect are 

required to be reported.  The report must clearly identify all instances of deviations from 

permit requirements.  A responsible official as defined in Rule 26.2 must certify all 

required reports.  The permittee will send the reports electronically using 

https://eportal.adeq.state.ar.us or mail them to the address below:  

 

Division of Environmental Quality 

Office of Air Quality 

ATTN: Compliance Inspector Supervisor 

5301 Northshore Drive 

North Little Rock, AR  72118-5317 

 

 [40 C.F.R. § 70.6(a)(3)(iii)(A) and Rule 26.701(C)(3)(a)] 

 

8. The permittee shall report to the Division of Environmental Quality all deviations from 

permit requirements, including those attributable to upset conditions as defined in the 

permit. 

 

a. For all upset conditions (as defined in Rule 19.601), the permittee will make an 

initial report to the Division of Environmental Quality by the next business day 

after the discovery of the occurrence.  The initial report may be made by 

telephone and shall include:  

 

i. The facility name and location;  

ii. The process unit or emission source deviating from the permit limit;  

iii. The permit limit, including the identification of pollutants, from which 

deviation occurs; 

iv. The date and time the deviation started;  
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v. The duration of the deviation;  

vi. The emissions during the deviation; 

vii. The probable cause of such deviations; 

viii. Any corrective actions or preventive measures taken or being taken to 

prevent such deviations in the future; and  

ix. The name of the person submitting the report. 

 

The permittee shall make a full report in writing to the Division of Environmental 

Quality within five (5) business days of discovery of the occurrence.  The report must 

include, in addition to the information required by the initial report, a schedule of 

actions taken or planned to eliminate future occurrences and/or to minimize the 

amount the permit’s limits were exceeded and to reduce the length of time the limits 

were exceeded.  The permittee may submit a full report in writing (by facsimile, 

overnight courier, or other means) by the next business day after discovery of the 

occurrence, and the report will serve as both the initial report and full report.   

 

b. For all deviations, the permittee shall report such events in semi-annual reporting 

and annual certifications required in this permit.  This includes all upset 

conditions reported in 8a above.  The semi-annual report must include all the 

information as required by the initial and full reports required in 8a.   

 

[Rule 19.601, Rule 19.602, Rule 26.701(C)(3)(b), and 40 C.F.R. § 70.6(a)(3)(iii)(B)] 

 

9. If any provision of the permit or the application thereof to any person or circumstance is 

held invalid, such invalidity will not affect other provisions or applications hereof which 

can be given effect without the invalid provision or application, and to this end, 

provisions of this Rule are declared to be separable and severable.  [40 C.F.R. 

§ 70.6(a)(5), Rule 26.701(E), and Ark. Code Ann. § 8-4-203 as referenced by Ark. Code 

Ann. §§ 8-4-304 and 8-4-311] 

 

10. The permittee must comply with all conditions of this Part 70 permit.  Any permit 

noncompliance with applicable requirements as defined in Rule 26 constitutes a violation 

of the Clean Air Act, as amended, 42 U.S.C. § 7401, et seq. and is grounds for 

enforcement action; for permit termination, revocation and reissuance, for permit 

modification; or for denial of a permit renewal application.  [40 C.F.R. § 70.6(a)(6)(i) and 

Rule 26.701(F)(1)] 

 

11. It shall not be a defense for a permittee in an enforcement action that it would have been 

necessary to halt or reduce the permitted activity to maintain compliance with the 

conditions of this permit.  [40 C.F.R. § 70.6(a)(6)(ii) and Rule 26.701(F)(2)] 

 

12. The Division of Environmental Quality may modify, revoke, reopen and reissue the 

permit or terminate the permit for cause.  The filing of a request by the permittee for a 

permit modification, revocation and reissuance, termination, or of a notification of 
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planned changes or anticipated noncompliance does not stay any permit condition.  [40 

C.F.R. § 70.6(a)(6)(iii) and Rule 26.701(F)(3)] 

 

13. This permit does not convey any property rights of any sort, or any exclusive privilege.  

[40 C.F.R. § 70.6(a)(6)(iv) and Rule 26.701(F)(4)] 

 

14. The permittee must furnish to the Director, within the time specified by the Director, any 

information that the Director may request in writing to determine whether cause exists for 

modifying, revoking and reissuing, or terminating the permit or to determine compliance 

with the permit.  Upon request, the permittee must also furnish to the Director copies of 

records required by the permit.  For information the permittee claims confidentiality, the 

Division of Environmental Quality may require the permittee to furnish such records 

directly to the Director along with a claim of confidentiality.  [40 C.F.R. § 70.6(a)(6)(v) 

and Rule 26.701(F)(5)]  

 

15. The permittee must pay all permit fees in accordance with the procedures established in 

Rule 9.  [40 C.F.R. § 70.6(a)(7) and Rule 26.701(G)] 

 

16. No permit revision shall be required, under any approved economic incentives, 

marketable permits, emissions trading and other similar programs or processes for 

changes provided for elsewhere in this permit.  [40 C.F.R. § 70.6(a)(8) and Rule 

26.701(H)] 

 

17. If the permit allows different operating scenarios, the permittee shall, contemporaneously 

with making a change from one operating scenario to another, record in a log at the 

permitted facility a record of the operational scenario.  [40 C.F.R. § 70.6(a)(9)(i) and 

Rule 26.701(I)(1)] 

 

18. The Administrator and citizens may enforce under the Act all terms and conditions in this 

permit, including any provisions designed to limit a source’s potential to emit, unless the 

Division of Environmental Quality specifically designates terms and conditions of the 

permit as being federally unenforceable under the Act or under any of its applicable 

requirements.  [40 C.F.R. § 70.6(b) and Rule 26.702(A) and (B)] 

 

19. Any document (including reports) required by this permit pursuant to 40 C.F.R. § 70 

must contain a certification by a responsible official as defined in Rule 26.2.  [40 C.F.R. 

§ 70.6(c)(1) and Rule 26.703(A)] 

 

20. The permittee must allow an authorized representative of the Division of Environmental 

Quality, upon presentation of credentials, to perform the following:  [40 C.F.R. 

§ 70.6(c)(2) and Rule 26.703(B)] 

 

a. Enter upon the permittee’s premises where the permitted source is located or 

emissions related activity is conducted, or where records must be kept under the 

conditions of this permit; 
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b. Have access to and copy, at reasonable times, any records required under the 

conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (including monitoring and air 

pollution control equipment), practices, or operations regulated or required under 

this permit; and  

d. As authorized by the Act, sample or monitor at reasonable times substances or 

parameters for assuring compliance with this permit or applicable requirements. 

 

21. The permittee shall submit a compliance certification with the terms and conditions 

contained in the permit, including emission limitations, standards, or work practices.  The 

permittee must submit the compliance certification annually.  If the permit establishes no 

other reporting period, the reporting period shall end on the last day of the anniversary 

month of the initial Title V permit.  The report is due on the first day of the second month 

after the end of the reporting period.  The permittee must also submit the compliance 

certification to the Administrator as well as to the Division of Environmental Quality.  

All compliance certifications required by this permit must include the following:  [40 

C.F.R. § 70.6(c)(5) and Rule 26.703(E)(3)] 

 

a. The identification of each term or condition of the permit that is the basis of the 

certification;  

b. The compliance status; 

c. Whether compliance was continuous or intermittent; 

d. The method(s) used for determining the compliance status of the source, currently 

and over the reporting period established by the monitoring requirements of this 

permit; and 

e. Such other facts as the Division of Environmental Quality may require elsewhere 

in this permit or by § 114(a)(3) and § 504(b) of the Act. 

 

22. Nothing in this permit will alter or affect the following: [Rule 26.704(C)]  

 

a. The provisions of Section 303 of the Act (emergency orders), including the 

authority of the Administrator under that section;  

b. The liability of the permittee for any violation of applicable requirements prior to 

or at the time of permit issuance;  

c. The applicable requirements of the acid rain program, consistent with § 408(a) of 

the Act; or  

d. The ability of EPA to obtain information from a source pursuant to § 114 of the 

Act. 

 

23. This permit authorizes only those pollutant emitting activities addressed in this permit. 

[Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311] 

 

24. The permittee may request in writing and at least 15 days in advance of the deadline, an 

extension to any testing, compliance or other dates in this permit.  No such extensions are 

authorized until the permittee receives written Division of Environmental Quality 
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approval.  The Division of Environmental Quality may grant such a request, at its 

discretion in the following circumstances:  

 

a. Such an extension does not violate a federal requirement; 

b. The permittee demonstrates the need for the extension; and 

c. The permittee documents that all reasonable measures have been taken to meet 

the current deadline and documents reasons it cannot be met. 

 

[Rule 18.314(A), Rule 19.416(A), Rule 26.1013(A), Ark. Code Ann. § 8-4-203 as 

referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311, and 40 C.F.R. § 52 Subpart E] 

 

25. The permittee may request in writing and at least 30 days in advance, temporary 

emissions and/or testing that would otherwise exceed an emission rate, throughput 

requirement, or other limit in this permit.  No such activities are authorized until the 

permittee receives written Division of Environmental Quality approval.  Any such 

emissions shall be included in the facility’s total emissions and reported as such.  The 

Division of Environmental Quality may grant such a request, at its discretion under the 

following conditions:  

 

a. Such a request does not violate a federal requirement; 

b. Such a request is temporary in nature; 

c. Such a request will not result in a condition of air pollution; 

d. The request contains such information necessary for the Division of 

Environmental Quality to evaluate the request, including but not limited to, 

quantification of such emissions and the date/time such emission will occur; 

e. Such a request will result in increased emissions less than five tons of any 

individual criteria pollutant, one ton of any single HAP and 2.5 tons of total 

HAPs; and 

f. The permittee maintains records of the dates and results of such temporary 

emissions/testing.  

  

[Rule 18.314(B), Rule 19.416(B), Rule 26.1013(B), Ark. Code Ann. § 8-4-203 as 

referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311, and 40 C.F.R. § 52 Subpart E] 

 

26. The permittee may request in writing and at least 30 days in advance, an alternative to the 

specified monitoring in this permit.  No such alternatives are authorized until the 

permittee receives written Division of Environmental Quality approval.  The Division of 

Environmental Quality may grant such a request, at its discretion under the following 

conditions: 

 

a. The request does not violate a federal requirement;  

b. The request provides an equivalent or greater degree of actual monitoring to the 

current requirements; and 

c. Any such request, if approved, is incorporated in the next permit modification 

application by the permittee.  
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[Rule 18.314(C), Rule 19.416(C), Rule 26.1013(C), Ark. Code Ann. § 8-4-203 as 

referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311, and 40 C.F.R. § 52 Subpart E] 

 

27. Any credible evidence based on sampling, monitoring, and reporting may be used to 

determine violations of applicable emission limitations.  [Rule 18.1001, Rule 19.701, 

Ark. Code Ann. § 8-4-203 as referenced by Ark. Code Ann. §§ 8-4-304 and 8-4-311, and 

40 C.F.R. § 52 Subpart E] 



Appendix A

40 C.F.R. Part 60, Subpart JJJJ - Standards of Performance for Stationary Spark Ignition 
Internal Combustion Engine
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0H0F=6�7G9@�<46�<=<5I

JKLMKNO�PQKRSQTURVNW�XY�OUQUMZKQVY�[\�MKUNVKQ]�TZPXROUMZK�NKLMKN�PQKRSQTURVNVO�PROU�PNNU�ÛN�NPMOOMZK�OUQKWQVWO�QO�VN_RMVNW

MK�̀�abcdefg�WRVMKL�ÛN�TNVUMhNW�NPMOOMZKO�]MSN�ZS�ÛN�NKLMKNOc

iQKRQVY�gj�ebggj�QKW�SZV�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�ZV�N_RQ]�UZ�obb�pq�rfsf�tuv

PQKRSQTURVNW�nVMZV�UZ�iR]Y�gj�ebgbj�PQKRSQTURVNVO�PQY�T̂ZZON�UZ�TNVUMSY�ÛNON�NKLMKNO�UZ�ÛN�TNVUMhTQUMZK�NPMOOMZK

OUQKWQVWO�SZV�KNl�KZKVZQW�[\�NKLMKNO�MK�db�kwx�nQVU�gbdy�Qnn]MTQX]N�UZ�NKLMKNO�ÛQU�QVN�KZU�ONzNVN�WRUY�NKLMKNOc

rSv�{QKRSQTURVNVO�ZS�N_RMnPNKU�TZKUQMKMKL�OUQUMZKQVY�[\�MKUNVKQ]�TZPXROUMZK�NKLMKNO�PNNUMKL�ÛN�nVZzMOMZKO�ZS�db�kwx�nQVU

gbod�PROU�PNNU�ÛN�nVZzMOMZKO�ZS�db�kwx�nQVU�gbabj�UZ�ÛN�NmUNKU�ÛNY�Qnn]Y�UZ�N_RMnPNKU�PQKRSQTURVNVOc

rLv�|ZUlMÛOUQKWMKL�ÛN�VN_RMVNPNKUO�MK�nQVQLVQn̂O�rQv�ÛVZRL̂�rTv�ZS�ÛMO�ONTUMZKj�OUQUMZKQVY�[\�MKUNVKQ]�TZPXROUMZK�NKLMKN

PQKRSQTURVNVO�QVN�KZU�VN_RMVNW�UZ�TNVUMSY�VNTZKOUVRTUNW�NKLMKNO}�̂ZlNzNV�PQKRSQTURVNVO�PQY�N]NTU�UZ�WZ�OZc�~̂N

VNTZKOUVRTUNW�NKLMKN�PROU�XN�TNVUMhNW�UZ�ÛN�NPMOOMZK�OUQKWQVWO�OnNTMhNW�MK�nQVQLVQn̂O�rQv�ÛVZRL̂�rNv�ZS�ÛMO�ONTUMZK

ÛQU�QVN�Qnn]MTQX]N�UZ�ÛN�PZWN]�YNQVj�PQmMPRP�NKLMKN�nZlNV�QKW�WMOn]QTNPNKU�ZS�ÛN�VNTZKOUVRTUNW�OUQUMZKQVY�[\�\kJc

rQv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�]NOO�ÛQK�ZV�N_RQ]�UZ�g��tu�reo�pqv

PQKRSQTURVNW�ZK�ZV�QSUNV�iR]Y�gj�ebbyj�PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK�OUQKWQVWO�MK�̀�abcdefgrQv�SZV�ÛNMV�OUQUMZKQVY�[\

\kJc

rXv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�g��tu�reo�pqv�PQKRSQTURVNW�ZK

ZV�QSUNV�ÛN�Qnn]MTQX]N�WQUN�MK�̀�abcdefbrQvrdv�ÛQU�RON�LQOZ]MKN�PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK�OUQKWQVWO�MK�̀

abcdefgrXv�SZV�ÛNMV�OUQUMZKQVY�[\�\kJc

rTv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�g��tu�reo�pqv�PQKRSQTURVNW�ZK

ZV�QSUNV�ÛN�Qnn]MTQX]N�WQUN�MK�̀�abcdefbrQvrdv�ÛQU�QVN�VMT̂�XRVK�NKLMKNO�ÛQU�RON��q��PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK

OUQKWQVWO�MK�̀�abcdefgrTv�SZV�ÛNMV�OUQUMZKQVY�[\�\kJc

rWv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�g��tu�reo�pqv�QKW�]NOO�ÛQK�so

tu�rgbb�pqv�rNmTNnU�LQOZ]MKN�QKW�VMT̂�XRVK�NKLMKNO�ÛQU�RON��q�v�PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK�OUQKWQVWO�SZV�hN]W

UNOUMKL�MK�db�kwx�gbdycgbgrTv�SZV�ÛNMV�KZK�NPNVLNKTY�OUQUMZKQVY�[\�\kJ�QKW�lMÛ�ÛN�NPMOOMZK�OUQKWQVWO�MK�~QX]N�g�UZ

ÛMO�ORXnQVU�SZV�ÛNMV�NPNVLNKTY�OUQUMZKQVY�[\�\kJc��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN

nZlNV�LVNQUNV�ÛQK�g��tu�reo�pqv�QKW�]NOO�ÛQK�so�tu�rgbb�pqv�PQKRSQTURVNW�nVMZV�UZ�iQKRQVY�gj�ebggj�ÛQU�lNVN

TNVUMhNW�UZ�ÛN�OUQKWQVWO�MK�~QX]N�g�UZ�ÛMO�ORXnQVU�Qnn]MTQX]N�UZ�NKLMKNO�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�ZV

N_RQ]�UZ�gbb�pq�QKW�]NOO�ÛQK�obb�pqj�PQY�ZnUMZKQ]]Y�T̂ZZON�UZ�PNNU�ÛZON�OUQKWQVWOc

rNv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�ZV�N_RQ]�UZ�so�tu�rgbb�pqv

rNmTNnU�LQOZ]MKN�QKW�VMT̂�XRVK�NKLMKNO�ÛQU�RON��q�v�PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK�OUQKWQVWO�MK�~QX]N�g�UZ�ÛMO�ORXnQVU

SZV�ÛNMV�OUQUMZKQVY�[\�\kJc�wZV�ZlKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�LVNQUNV�ÛQK�ZV

N_RQ]�UZ�gbb�pq�rNmTNnU�LQOZ]MKN�QKW�VMT̂�XRVK�NKLMKNO�ÛQU�RON��q�v�PQKRSQTURVNW�nVMZV�UZ�iQKRQVY�gj�ebgg�ÛQU�lNVN

TNVUMhNW�UZ�ÛN�TNVUMhTQUMZK�NPMOOMZK�OUQKWQVWO�MK�db�kwx�nQVU�gbdy�Qnn]MTQX]N�UZ�NKLMKNO�ÛQU�QVN�KZU�ONzNVN�WRUY

NKLMKNOj�MS�ORT̂�OUQUMZKQVY�[\�\kJ�lQO�TNVUMhNW�UZ�Q�TQVXZK�PZKZmMWN�rk�v�OUQKWQVW�QXZzN�ÛN�OUQKWQVW�MK�~QX]N�g�UZ�ÛMO

ORXnQVUj�ÛNK�ÛN�ZlKNVO�QKW�ZnNVQUZVO�PQY�PNNU�ÛN�k��TNVUMhTQUMZK�rKZU�hN]W�UNOUMKLv�OUQKWQVW�SZV�l̂ MT̂�ÛN�NKLMKN

lQO�TNVUMhNWc

rSv��lKNVO�QKW�ZnNVQUZVO�ZS�QKY�PZWMhNW�ZV�VNTZKOUVRTUNW�OUQUMZKQVY�[\�\kJ�ORX�NTU�UZ�ÛMO�ORXnQVU�PROU�PNNU�ÛN

VN_RMVNPNKUO�QO�OnNTMhNW�MK�nQVQLVQn̂O�rSvrgv�ÛVZRL̂�rov�ZS�ÛMO�ONTUMZKc

rgv��lKNVO�QKW�ZnNVQUZVO�ZS�OUQUMZKQVY�[\�\kJ�lMÛ�Q�PQmMPRP�NKLMKN�nZlNV�]NOO�ÛQK�ZV�N_RQ]�UZ�g��tu�reo�pqvj�ÛQU

QVN�PZWMhNW�ZV�VNTZKOUVRTUNW�QSUNV�iRKN�gej�ebbaj�PROU�TZPn]Y�lMÛ�NPMOOMZK�OUQKWQVWO�MK�̀�abcdefgrQv�SZV�ÛNMV

OUQUMZKQVY�[\�\kJc�JKLMKNO�lMÛ�Q�WQUN�ZS�PQKRSQTURVN�nVMZV�UZ�iR]Y�gj�ebby�PROU�TZPn]Y�lMÛ�ÛN�NPMOOMZK

OUQKWQVWO�OnNTMhNW�MK�̀�abcdefgrQv�Qnn]MTQX]N�UZ�NKLMKNO�PQKRSQTURVNW�ZK�iR]Y�gj�ebbyc
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EFG�HIJKLM�NJO�PQKLNRPLM�PS�MRNRTPJNLU�VW�WXY�ITRZ�N�[N\T[][�KĴTJK�QPIKL�̂LKNRKL�RZNJ�_̀�ab�EFc�deG�RZNR�NLK

N̂MPfTJK�KĴTJKM�NJO�NLK�[POTgKO�PL�LKhPJMRL]hRKO�NSRKL�i]JK�_Fj�Fkklj�[]MR�hP[QfU�ITRZ�RZK�K[TMMTPJ�MRNJONLOM

TJ�m�lknoFp_EqG�SPL�RZKTL�MRNRTPJNLU�VW�WXYn�YĴTJKM�ITRZ�N�ONRK�PS�[NJ]SNhR]LK�QLTPL�RP�i]fU�_j�Fkkr�EPL�iNJ]NLU�_j

Fkk̀�SPL�K[KL̂KJhU�KĴTJKMG�[]MR�hP[QfU�ITRZ�RZK�K[TMMTPJ�MRNJONLOM�MQKhTgKO�TJ�m�lknoFp_EqG�NQQfThNqfK�RP

KĴTJKM�[NJ]SNhR]LKO�PJ�i]fU�_j�Fkkr�EPL�iNJ]NLU�_j�Fkk̀�SPL�K[KL̂KJhU�KĴTJKMGn

EpG�HIJKLM�NJO�PQKLNRPLM�PS�MRNRTPJNLU�VW�WXY�ITRZ�N�[N\T[][�KĴTJK�QPIKL�̂LKNRKL�RZNJ�_̀�ab�EFc�deG�RZNR�NLK�LThZ

q]LJ�KĴTJKM�RZNR�]MK�setj�RZNR�NLK�[POTgKO�PL�LKhPJMRL]hRKO�NSRKL�i]JK�_Fj�Fkklj�[]MR�hP[QfU�ITRZ�RZK�MN[K

K[TMMTPJ�MRNJONLOM�NM�RZPMK�MQKhTgKO�TJ�m�lknoFp_EhGn�YĴTJKM�ITRZ�N�ONRK�PS�[NJ]SNhR]LK�QLTPL�RP�i]fU�_j�Fkkr�EPL

iNJ]NLU�_j�Fkk̀�SPL�K[KL̂KJhU�KĴTJKMG�[]MR�hP[QfU�ITRZ�RZK�K[TMMTPJ�MRNJONLOM�MQKhTgKO�TJ�m�lknoFp_EhG

NQQfThNqfK�RP�KĴTJKM�[NJ]SNhR]LKO�PJ�i]fU�_j�Fkkr�EPL�iNJ]NLU�_j�Fkk̀�SPL�K[KL̂KJhU�KĴTJKMGn

EoG�HIJKLM�NJO�PQKLNRPLM�PS�MRNRTPJNLU�VW�JNR]LNf�̂NM�NJO�fKNJ�q]LJ�set�KĴTJKM�ITRZ�N�[N\T[][�KĴTJK�QPIKL�̂LKNRKL

RZNJ�_̀�ab�EFc�deGj�RZNR�NLK�[POTgKO�PL�LKhPJMRL]hRKO�NSRKL�i]JK�_Fj�Fkklj�[]MR�hP[QfU�ITRZ�RZK�MN[K�K[TMMTPJ

MRNJONLOM�NM�RZPMK�MQKhTgKO�TJ�QNLN̂LNQZ�EOG�PL�EKG�PS�RZTM�MKhRTPJj�K\hKQR�RZNR�M]hZ�PIJKLM�NJO�PQKLNRPLM�PS�JPJu

K[KL̂KJhU�KĴTJKM�NJO�K[KL̂KJhU�KĴTJKM�̂LKNRKL�RZNJ�PL�Kv]Nf�RP�_pk�de�[]MR�[KKR�N�JTRLP̂KJ�P\TOKM�EwHG

K[TMMTPJ�MRNJONLO�PS�pnk�̂LN[M�QKL�deuZP]L�ÊxdeuZLGj�N�XH�K[TMMTPJ�MRNJONLO�PS�onk�̂xdeuZL�Ecnk�̂xdeuZL�SPL�JPJu

K[KL̂KJhU�KĴTJKM�fKMM�RZNJ�_kk�deGj�NJO�N�yPfNRTfK�PL̂NJTh�hP[QP]JOM�EzHXG�K[TMMTPJ�MRNJONLO�PS�_nk�̂xdeuZLj

PL�N�wH�K[TMMTPJ�MRNJONLO�PS�Fck�QQ[yO�NR�_c�QKLhKJR�P\ÛKJ�EHGj�N�XH�K[TMMTPJ�MRNJONLO�cok�QQ[yO�NR�_c

QKLhKJR�H�El{c�QQ[yO�NR�_c�QKLhKJR�H�SPL�JPJuK[KL̂KJhU�KĴTJKM�fKMM�RZNJ�_kk�deGj�NJO�N�zHX�K[TMMTPJ

MRNJONLO�PS�rl�QQ[yO�NR�_c�QKLhKJR�Hj�IZKLK�RZK�ONRK�PS�[NJ]SNhR]LK�PS�RZK�KĴTJK�TM|

}

} F

F F

F

ETG�eLTPL�RP�i]fU�_j�Fkk{j�SPL�JPJuK[KL̂KJhU�KĴTJKM�ITRZ�N�[N\T[][�KĴTJK�QPIKL�̂LKNRKL�RZNJ�PL�Kv]Nf�RP�ckk

de�EK\hKQR�fKNJ�q]LJ�JNR]LNf�̂NM�KĴTJKM�NJO�set�KĴTJKM�ITRZ�N�[N\T[][�KĴTJK�QPIKL�̂LKNRKL�RZNJ�PL

Kv]Nf�RP�ckk�de�NJO�fKMM�RZNJ�_jpck�deG~

ETTG�eLTPL�RP�i]fU�_j�Fkkrj�SPL�JPJuK[KL̂KJhU�KĴTJKM�ITRZ�N�[N\T[][�KĴTJK�QPIKL�fKMM�RZNJ�ckk�de~

ETTTG�eLTPL�RP�iNJ]NLU�_j�Fkk̀j�SPL�K[KL̂KJhU�KĴTJKM~

ETyG�eLTPL�RP�iNJ]NLU�_j�Fkkrj�SPL�JPJuK[KL̂KJhU�fKNJ�q]LJ�JNR]LNf�̂NM�KĴTJKM�NJO�set�KĴTJKM�ITRZ�N�[N\T[][
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ÊG�HIJKLM�NJO�PQKLNRPLM�PS�MRNRTPJNLU�VW�IKffZKNO�̂NM�WXY�KĴTJKM�[NU�QKRTRTPJ�RZK��O[TJTMRLNRPL�SPL�NQQLPyNf�PJ�N�hNMKu
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HN@ALIBNRHT�LF�blvg�JCDNBN@HD@�QB@R�[Y�ade�̂Y[fZ\[YZ�?@A@BCDAEF�?G�BD@HEDAI�JCKLMN@BCD�HDOBDH�KADMPAJ@MEHEN�QRC

JHE@BPF�@RHBE�N@A@BCDAEF�?G�Gab�QB@R�A�KAhBKMK�HDOBDH�UCQHE�IHNN�@RAD�CE�HcMAI�@C�]Y�ij�_[Y�kl̀�QB@R�A�@C@AI

TBNUIAJHKHD@�IHNN�@RAD�CE�HcMAI�@C�̂gYYY�JJ�@C�@RH�JHE@BVJA@BCD�HKBNNBCD�N@ADTAETN�ADT�C@RHE�EHcMBEHKHD@N�PCE�DHQ
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IJIKJLM�NO�PIQRIPS�RI�TU�VWX�YLKZ�[U\T]�LIM�̂LI_̀LaZ_KPKS�J̀�P̂ PKQPIab�PIQRIPS�ZcLZ�LKP�QKPLZPK�ZcLI�d\�ef�LIM�gPSS

ZcLI�[hU�ef�icJ�̂PPZ�ZcP�fcLSP�[�SZLIMLKMS�RI�TU�VWX�YLKZ�[U\T]�LYYPIMRj�O]�LYYgRaLkgP�ZJ�agLSS�OO�PIQRIPS]�̂_SZ�aPKZR̀b

ZcPRK�SZLZRJILKb�NO�OVl�_SRIQ�ZcP�aPKZRmaLZRJI�LIM�ZPSZRIQ�YKJaPM_KPS�KPn_RKPM�RI�TU�VWX�YLKZ�[U\T]�S_kYLKZS�V�LIM�Wo

pLI_̀LaZ_KPKS�J̀�Pn_RŶ PIZ�aJIZLRIRIQ�SZLZRJILKb�NO�RIZPKILg�aĴ k_SZRJI�PIQRIPS�̂PPZRIQ�ZcP�YKJqRSRJIS�J̀�TU�VWX�YLKZ

[U\T�̂_SZ�̂PPZ�ZcP�YKJqRSRJIS�J̀�TU�VWX�YLKZ�[UrU]�S_kYLKZ�V]�ZJ�ZcP�PjZPIZ�ZcPb�LYYgb�ZJ�Pn_RŶ PIZ�̂LI_̀LaZ_KPKSo

sat�VPKZRmaLZRJI�J̀�SZLZRJILKb�NO�OVl�ZJ�ZcP�P̂ RSSRJI�SZLIMLKMS�SYPaRmPM�RI�u�rUoTdh[sMt�JK�sPt]�LS�LYYgRaLkgP]�RS�qJg_IZLKb]�k_Z

^LI_̀LaZ_KPKS�icJ�MPaRMP�ZJ�aPKZR̀b�LKP�S_kvPaZ�ZJ�Lgg�J̀�ZcP�KPn_RKP̂ PIZS�RIMRaLZPM�RI�ZcRS�S_kYLKZ�iRZc�KPQLKM�ZJ�ZcP

PIQRIPS�RIag_MPM�RI�ZcPRK�aPKZRmaLZRJIo�pLI_̀LaZ_KPKS�̂_SZ�agPLKgb�gLkPg�ZcPRK�SZLZRJILKb�NO�PIQRIPS�LS�aPKZRmPM�JK�IJIw

aPKZRmPM�PIQRIPSo

sMt�pLI_̀LaZ_KPKS�J̀�ILZ_KLg�QLS�mKPM�SZLZRJILKb�NO�OVl�icJ�aJIM_aZ�qJg_IZLKb�aPKZRmaLZRJI�J̀�SZLZRJILKb�NO�OVl�ZJ�ZcP

P̂ RSSRJI�SZLIMLKMS�SYPaRmPM�RI�u�rUoTdh[sMt�JK�sPt]�LS�LYYgRaLkgP]�̂_SZ�aPKZR̀b�ZcPRK�PIQRIPS�̀JK�JYPKLZRJI�_SRIQ�̀_Pg�ZcLZ

^PPZS�ZcP�MPmIRZRJI�J̀�YRYPgRIPwn_LgRZb�ILZ_KLg�QLSo�xcP�̀_Pg�_SPM�̀JK�aPKZR̀bRIQ�SZLZRJILKb�NO�ILZ_KLg�QLS�PIQRIPS�̂_SZ

^PPZ�ZcP�MPmIRZRJI�J̀�YRYPgRIPwn_LgRZb�ILZ_KLg�QLS�LS�MPSaKRkPM�RI�u�rUoTdTyo�OI�LMMRZRJI]�ZcP�̂LI_̀LaZ_KPK�̂_SZ�YKJqRMP

RÌJK̂LZRJI�ZJ�ZcP�JiIPK�LIM�JYPKLZJK�J̀�ZcP�aPKZRmPM�SZLZRJILKb�NO�PIQRIP�RIag_MRIQ�ZcP�SYPaRmaLZRJIS�J̀�ZcP�YRYPgRIPw

n_LgRZb�ILZ_KLg�QLS�ZJ�icRac�ZcP�PIQRIP�RS�aPKZRmPM�LIM�icLZ�LMv_SẐPIZS�ZcP�JiIPK�JK�JYPKLZJK�̂_SZ�̂LzP�ZJ�ZcP�PIQRIP

icPI�RISZLggPM�RI�ZcP�mPgM�ZJ�PIS_KP�aĴ YgRLIaP�iRZc�ZcP�P̂ RSSRJI�SZLIMLKMSo

sPt�pLI_̀LaZ_KPKS�J̀�SZLZRJILKb�NO�OVl�ZcLZ�LKP�gPLI�k_KI�PIQRIPS�̀_PgPM�kb�{f|�icJ�aJIM_aZ�qJg_IZLKb�aPKZRmaLZRJI�J̀

SZLZRJILKb�NO�OVl�ZJ�ZcP�P̂ RSSRJI�SZLIMLKMS�SYPaRmPM�RI�u�rUoTdh[sMt�JK�sPt]�LS�LYYgRaLkgP]�̂_SZ�aPKZR̀b�ZcPRK�PIQRIPS�̀JK

JYPKLZRJI�_SRIQ�̀_Pg�ZcLZ�̂PPZS�ZcP�SYPaRmaLZRJIS�RI�TU�VWX�[Ur\o}dUo

s̀t�pLI_̀LaZ_KPKS�̂Lb�aPKZR̀b�ZcPRK�PIQRIPS�̀JK�JYPKLZRJI�_SRIQ�QLSPJ_S�̀_PgS�RI�LMMRZRJI�ZJ�YRYPgRIPwn_LgRZb�ILZ_KLg�QLS~

cJiPqPK]�ZcP�̂LI_̀LaZ_KPK�̂_SZ�SYPaR̀b�ZcP�YKJYPKZRPS�J̀�ZcLZ�̀_Pg�LIM�YKJqRMP�ZPSZRIQ�RÌJK̂LZRJI�ScJiRIQ�ZcLZ�ZcP

PIQRIP�iRgg�̂PPZ�ZcP�P̂ RSSRJI�SZLIMLKMS�SYPaRmPM�RI�u�rUoTdh[sMt�JK�sPt]�LS�LYYgRaLkgP]�icPI�JYPKLZRIQ�JI�ZcLZ�̀_Pgo�xcP

^LI_̀LaZ_KPK�̂_SZ�LgSJ�YKJqRMP�RISZK_aZRJIS�̀JK�aJImQ_KRIQ�ZcP�SZLZRJILKb�PIQRIP�ZJ�̂PPZ�ZcP�P̂ RSSRJI�SZLIMLKMS�JI

_̀PgS�ZcLZ�MJ�IJZ�̂PPZ�ZcP�YRYPgRIPwn_LgRZb�ILZ_KLg�QLS�MPmIRZRJIo�xcP�̂LI_̀LaZ_KPK�̂_SZ�LgSJ�YKJqRMP�RÌJK̂LZRJI�ZJ�ZcP

JiIPK�LIM�JYPKLZJK�J̀�ZcP�aPKZRmPM�SZLZRJILKb�NO�PIQRIP�KPQLKMRIQ�ZcP�aJImQ_KLZRJI�ZcLZ�RS�̂JSZ�aJIM_aRqP�ZJ�KPM_aPM

P̂ RSSRJIS�icPKP�ZcP�PIQRIP�iRgg�kP�JYPKLZPM�JI�QLSPJ_S�̀_PgS�iRZc�MR̀̀PKPIZ�n_LgRZb�ZcLI�ZcP�̀_Pg�ZcLZ�RZ�iLS�aPKZRmPM�ZJo

sQt���SZLZRJILKb�NO�PIQRIP�̂LI_̀LaZ_KPK�̂Lb�aPKZR̀b�LI�PIQRIP�̀L̂ Rgb�SJgPgb�ZJ�ZcP�SZLIMLKMS�LYYgRaLkgP�ZJ�gLIMmgg�MRQPSZPK

QLS�PIQRIPS�LS�SYPaRmPM�RI�u�rUoTdh[sMt�JK�sPt]�LS�LYYgRaLkgP]�k_Z�̂_SZ�aPKZR̀b�ZcPRK�PIQRIPS�̀JK�JYPKLZRJI�_SRIQ

gLIMmgg�MRQPSZPK�QLS�LIM�̂_SZ�LMM�L�YPK̂LIPIZ�gLkPg�SZLZRIQ�ZcLZ�ZcP�PIQRIP�RS�̀JK�_SP�JIgb�RI�gLIMmgg�MRQPSZPK�QLS

LYYgRaLZRJISo�xcP�gLkPg�̂_SZ�kP�LMMPM�LaaJKMRIQ�ZJ�ZcP�gLkPgRIQ�KPn_RKP̂ PIZS�SYPaRmPM�RI�TU�VWX�[UTyo[h\skto

sct�WJK�Y_KYJSPS�J̀�ZcRS�S_kYLKZ]�icPI�aLga_gLZRIQ�P̂ RSSRJIS�J̀�qJgLZRgP�JKQLIRa�aĴ YJ_IMS]�P̂ RSSRJIS�J̀�̀JK̂LgMPcbMP

ScJ_gM�IJZ�kP�RIag_MPMo

sRt�WJK�PIQRIPS�kPRIQ�aPKZRmPM�ZJ�ZcP�qJg_IZLKb�aPKZRmaLZRJI�SZLIMLKMS�RI�xLkgP�[�J̀�ZcRS�S_kYLKZ]�ZcP���V�̂PLS_KP̂ PIZ�ScLgg

kP�̂LMP�kb�̀JggJiRIQ�ZcP�YKJaPM_KPS�RI�TU�VWX�YLKZ�[Ur\]�S_kYLKZ�V]�ZJ�MPZPK̂RIP�ZcP�ZJZLg��peV�P̂ RSSRJISo��S�LI

LgZPKILZRqP]�̂LI_̀LaZ_KPKS�̂Lb�̂PLS_KP�PZcLIP]�LS�iPgg�LS�̂PZcLIP]�̀JK�Pjag_MRIQ�S_ac�gPqPgS�̀KĴ �ZcP�ZJZLg���V

^PLS_KP̂ PIZo

sLt�NZLZRJILKb�NO�RIZPKILg�aĴ k_SZRJI�PIQRIP�̂LI_̀LaZ_KPKS�̂_SZ�̂PPZ�ZcP�YKJqRSRJIS�J̀�TU�VWX�YLKZS�[UTy]�[U\T]�LIM�[Ury]

LS�LYYgRaLkgP]�PjaPYZ�ZcLZ�PIQRIPS�aPKZRmPM�Y_KS_LIZ�ZJ�ZcP�qJg_IZLKb�aPKZRmaLZRJI�YKJaPM_KPS�RI�u�rUoTdT[�LKP�S_kvPaZ

JIgb�ZJ�ZcP�YKJqRSRJIS�RIMRaLZPM�RI�u�rUoTdT}�LIM�LKP�YPK̂RZZPM�ZJ�YKJqRMP�RISZK_aZRJIS�ZJ�JiIPKS�LIM�JYPKLZJKS�LggJiRIQ

J̀K�MPqRLZRJIS�̀KĴ �aPKZRmPM�aJImQ_KLZRJIS]�R̀�S_ac�MPqRLZRJIS�LKP�aJISRSZPIZ�iRZc�ZcP�YKJqRSRJIS�J̀�u�rUoTdT[sat�ZcKJ_Qc

s̀to�pLI_̀LaZ_KPKS�J̀�Pn_RŶ PIZ�aJIZLRIRIQ�SZLZRJILKb�NO�RIZPKILg�aĴ k_SZRJI�PIQRIPS�̂PPZRIQ�ZcP�YKJqRSRJIS�J̀�TU�VWX

YLKZ�[U\T�̂_SZ�̂PPZ�ZcP�YKJqRSRJIS�J̀�TU�VWX�YLKZ�[UrU]�LS�LYYgRaLkgPo�{LkPgS�JI�PIQRIPS�aPKZRmPM�ZJ�TU�VWX�YLKZ�[UTy

^_SZ�KP̀PK�ZJ�SZLZRJILKb�PIQRIPS]�KLZcPK�ZcLI�JK�RI�LMMRZRJI�ZJ�IJIKJLM�PIQRIPS]�LS�LYYKJYKRLZPo

skt��I�PIQRIP�̂LI_̀LaZ_KPK�aPKZR̀bRIQ�LI�PIQRIP�̀L̂ Rgb�JK�̀L̂ RgRPS�ZJ�SZLIMLKMS�_IMPK�ZcRS�S_kYLKZ�ZcLZ�LKP�RMPIZRaLg�ZJ

SZLIMLKMS�RMPIZRmPM�RI�TU�VWX�YLKZ�[UTy�JK�[U\T�̀JK�ZcLZ�̂JMPg�bPLK�̂Lb�aPKZR̀b�LIb�S_ac�̀L̂ Rgb�ZcLZ�aJIZLRIS�kJZc

IJIKJLM�LIM�SZLZRJILKb�PIQRIPS�LS�L�SRIQgP�PIQRIP�̀L̂ Rgb�LIM�JK�̂Lb�RIag_MP�LIb�S_ac�̀L̂ Rgb�aJIZLRIRIQ�SZLZRJILKb

PIQRIPS�RI�ZcP�LqPKLQRIQ]�kLIzRIQ�LIM�ZKLMRIQ�YKJqRSRJIS�LYYgRaLkgP�̀JK�S_ac�PIQRIPS�_IMPK�ZcJSP�YLKZSo�xcRS�YLKLQKLYc

skt�LgSJ�LYYgRPS�ZJ�Pn_RŶ PIZ�JK�aĴ YJIPIZ�̂LI_̀LaZ_KPKS�aPKZR̀bRIQ�ZJ�SZLIMLKMS�_IMPK�TU�VWX�YLKZ�[UrUo
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>?@�ABCDEB?FDGHGI�JE�HCKLCH�EBMLNLHI�?HGFLOHP�FJ�QR�STU�VBGF�WRQX�MBY�MHHF�FZH�NB[HNLCK�GH\DLGHMHCFI�GHEHGGHP�FJ�LC

VBGBKGBVZ�>B@�JE�FZLI�IH?FLJC�EJG�IFBFLJCBGY�]̂�̂S_�[Y�HLFZHG�BPPLCK�B�IHVBGBFH�NB[HN�?JCFBLCLCK�FZH�LCEJGMBFLJC�GH\DLGHP�LC

VBGBKGBVZ�>B@�JE�FZLI�IH?FLJC�JG�[Y�BPPLCK�FZH�̀JGPI�aBCP�IFBFLJCBGYb�BEFHG�FZH�̀JGP�aCJCGJBPb�FJ�FZH�NB[HNc

>P@�TJG�BNN�HCKLCHI�MBCDEB?FDGHP�JC�JG�BEFHG�dBCDBGY�We�fRWWe�BCP�EJG�BNN�HCKLCHI�̀LFZ�B�MBgLMDM�HCKLCH�VJ̀ HG�KGHBFHG�FZBC

fh�ij�BCP�NHII�FZBC�WkR�ij�MBCDEB?FDGHP�JC�JG�BEFHG�dDNY�We�fRRXe�B�IFBFLJCBGY�]̂�HCKLCH�MBCDEB?FDGHG�FZBF�?HGFLOHI�BC

HCKLCH�EBMLNY�IJNHNY�FJ�FZH�IFBCPBGPI�BVVNL?B[NH�FJ�HMHGKHC?Y�HCKLCHI�MDIF�BPP�B�VHGMBCHCF�NB[HN�IFBFLCK�FZBF�FZH

HCKLCHI�LC�FZBF�EBMLNY�BGH�EJG�HMHGKHC?Y�DIH�JCNYc�lZH�NB[HN�MDIF�[H�BPPHP�B??JGPLCK�FJ�FZH�NB[HNLCK�GH\DLGHMHCFI

IVH?LOHP�LC�QR�STU�WRQXcWkh>[@c

>H@�mNN�IFBFLJCBGY�]̂�HCKLCHI�ID[nH?F�FJ�MBCPBFJGY�?HGFLO?BFLJC�FZBF�PJ�CJF�MHHF�FZH�GH\DLGHMHCFI�JE�FZLI�ID[VBGF�MDIF�[H

NB[HNHP�BCP�HgVJGFHP�B??JGPLCK�FJ�QR�STU�WRoXcfkRc�ABCDEB?FDGHGI�JE�IFBFLJCBGY�HCKLCHI�̀LFZ�B�MBgLMDM�HCKLCH�VJ̀ HG

KGHBFHG�FZBC�fh�ij�FZBF�BGH�CJF�?HGFLOHP�FJ�IFBCPBGPI�BCP�JFZHG�GH\DLGHMHCFI�DCPHG�QR�STU�VBGF�WRQX�BGH�ID[nH?F�FJ�FZH

NB[HNLCK�VGJpLILJCI�JE�QR�STU�WRQXcfR�VHGFBLCLCK�FJ�Hg?NDPHP�IFBFLJCBGY�HCKLCHIc

>E@�TJG�MBCDEB?FDGHGI�JE�KBIHJDIqEDHNHP�IFBFLJCBGY�HCKLCHI�GH\DLGHP�FJ�MHHF�FZH�̀BGGBCFY�VGJpLILJCI�LC�QR�STU�WRhQcWfRe

H̀�MBY�HIFB[NLIZ�BC�ZJDGq[BIHP�̀BGGBCFY�VHGLJP�H\DBN�FJ�BF�NHBIF�FZH�?HGFLOHP�HMLIILJCI�NLEH�JE�FZH�HCKLCHI�>LC�HCKLCH

JVHGBFLCK�ZJDGI@�LE�̀H�PHFHGMLCH�FZBF�FZHIH�HCKLCHI�BGH�NLrHNY�FJ�JVHGBFH�EJG�B�CDM[HG�JE�ZJDGI�KGHBFHG�FZBC�FZH

BVVNL?B[NH�DIHEDN�NLEH�̀LFZLC�fQ�MJCFZIc�sH�̀LNN�CJF�BVVGJpH�BC�BNFHGCBFH�̀BGGBCFY�DCPHG�FZLI�VBGBKGBVZ�>E@�EJG�CJCGJBP

HCKLCHIc�mC�BNFHGCBFH�̀BGGBCFY�VHGLJP�BVVGJpHP�DCPHG�FZLI�VBGBKGBVZ�>E@�̀LNN�[H�FZH�IVH?LOHP�CDM[HG�JE�HCKLCH�JVHGBFLCK

ZJDGI�JG�F̀J�YHBGIe�̀ZL?ZHpHG�?JMHI�OGIFc�lZH�HCKLCH�MBCDEB?FDGHG�IZBNN�GH\DHIF�FZLI�BNFHGCBFH�̀BGGBCFY�VHGLJP�LC�LFI

BVVNL?BFLJC�EJG�?HGFLO?BFLJC�JG�LC�BC�HBGNLHG�ID[MLIILJCc�sH�MBY�BVVGJpH�BC�BNFHGCBFH�̀BGGBCFY�VHGLJP�EJG�BC�HCKLCH�EBMLNY

ID[nH?F�FJ�FZH�EJNNJ̀ LCK�?JCPLFLJCIt

>W@�lZH�HCKLCHI�MDIF�[H�H\DLVVHP�̀LFZ�CJCqGHIHFFB[NH�ZJDG�MHFHGIc

>f@�lZH�HCKLCHI�MDIF�[H�PHILKCHP�FJ�JVHGBFH�EJG�B�CDM[HG�JE�ZJDGI�ID[IFBCFLBNNY�KGHBFHG�FZBC�FZH�BVVNL?B[NH�?HGFLOHP

HMLIILJCI�NLEHc

>k@�lZH�HMLIILJCqGHNBFHP�̀BGGBCFY�EJG�FZH�HCKLCHI�MBY�CJF�[H�IZJGFHG�FZBC�BCY�VD[NLIZHP�̀BGGBCFY�JEEHGHP�[Y�FZH

MBCDEB?FDGHG�̀LFZJDF�?ZBGKH�EJG�FZH�HCKLCHIc�]LMLNBGNYe�FZH�HMLIILJCqGHNBFHP�̀BGGBCFY�EJG�BCY�?JMVJCHCF�IZBNN�CJF

[H�IZJGFHG�FZBC�BCY�VD[NLIZHP�̀BGGBCFY�JEEHGHP�[Y�FZH�MBCDEB?FDGHG�̀LFZJDF�?ZBGKH�EJG�FZBF�?JMVJCHCFc

>B@�̂E�YJD�BGH�BC�J̀ CHG�JG�JVHGBFJG�JE�B�IFBFLJCBGY�]̂�LCFHGCBN�?JM[DIFLJC�HCKLCH�FZBF�LI�MBCDEB?FDGHP�BEFHG�dDNY�We�fRRXe�BCP

MDIF�?JMVNY�̀LFZ�FZH�HMLIILJC�IFBCPBGPI�IVH?LOHP�LC�u�oRcQfkk>B@�FZGJDKZ�>?@e�YJD�MDIF�?JMVNY�[Y�VDG?ZBILCK�BC

HCKLCH�?HGFLOHP�FJ�FZH�HMLIILJC�IFBCPBGPI�LC�u�oRcQfkW>B@�FZGJDKZ�>?@e�BI�BVVNL?B[NHe�EJG�FZH�IBMH�HCKLCH�?NBII�BCP

MBgLMDM�HCKLCH�VJ̀ HGc�̂C�BPPLFLJCe�YJD�MDIF�MHHF�JCH�JE�FZH�GH\DLGHMHCFI�IVH?LOHP�LC�>B@>W@�BCP�>f@�JE�FZLI�IH?FLJCc

>W@�̂E�YJD�JVHGBFH�BCP�MBLCFBLC�FZH�?HGFLOHP�IFBFLJCBGY�]̂�LCFHGCBN�?JM[DIFLJC�HCKLCH�BCP�?JCFGJN�PHpL?H�B??JGPLCK�FJ

FZH�MBCDEB?FDGHGvI�HMLIILJCqGHNBFHP�̀GLFFHC�LCIFGD?FLJCIe�YJD�MDIF�rHHV�GH?JGPI�JE�?JCPD?FHP�MBLCFHCBC?H�FJ

PHMJCIFGBFH�?JMVNLBC?He�[DF�CJ�VHGEJGMBC?H�FHIFLCK�LI�GH\DLGHP�LE�YJD�BGH�BC�J̀ CHG�JG�JVHGBFJGc�wJD�MDIF�BNIJ

MHHF�FZH�GH\DLGHMHCFI�BI�IVH?LOHP�LC�QR�STU�VBGF�WRoXe�ID[VBGFI�m�FZGJDKZ�xe�BI�FZHY�BVVNY�FJ�YJDc�̂E�YJD�BPnDIF

HCKLCH�IHFFLCKI�B??JGPLCK�FJ�BCP�?JCILIFHCF�̀LFZ�FZH�MBCDEB?FDGHGvI�LCIFGD?FLJCIe�YJDG�IFBFLJCBGY�]̂�LCFHGCBN

?JM[DIFLJC�HCKLCH�̀LNN�CJF�[H�?JCILPHGHP�JDF�JE�?JMVNLBC?Hc
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_ǹ �i[KZYMLSÎv�OK�OQYJKHSLJ�OHISÎ�OK�OPJKMQSÎv�MI�JÎSIJ�ZJKQS{JN�QO�QYJ�J\SLLSOI�LQMINMKNL�SI�|�yrazp}}_R̀v�ML

MPP]SZMl]Ja
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n�YO[Ka
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-.H0Ĵ/I X56F1S;4�D6BW;1;B<1�QB6�@<2125P�V;6E2O175<E:1 AB
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Appendix B

40 C.F.R. Part 63, Subpart ZZZZ – National Emission Standards for Hazardous Air Pollutants 
for Stationary Reciprocating Internal Combustion Engines
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��BC�BBBtvwLK�ZLNKG�HM�KwS�zSISNLu�eNH{FGFHIG�LZZu_�KH�ES�

��BC�BBx�vwH�FEZuSESIKG�LIU�SIMHNWSG�KwFG�GXqZLNK�

��BC�BBxtvwLK�US�IFKFHIG�LZZu_�KH�KwFG�GXqZLNK�

�

�

�

�

�

�

�

�

�

�

�

�

�



����������	�
��� 
����		��������������������������������������� �!"�##���#�����$��$#�%���&�'��$��#�(�����  �����#�%������������)��
*����*����+�,

-���#	��.../
*%�/+�0�*���
������ 
����*-���
��1�#��*-���
������������#����������� ��2�

34�56�77893:�;<=>�?8:�@99A:�<=B>CC�DEF>GHIC>�=DE>JK

L<MNOGE�PPPP�>CEOMBICF>C�=OEID=OB�>QICCID=�BIQIEOEID=C�O=J�DN>GOEI=R�BIQIEOEID=C�SDG�FOTOGJD<C�OIG�NDBB<EO=EC�UVWXY�>QIEE>J�SGDQ

CEOEID=OGZ�G>[INGD[OEI=R�I=E>G=OB�[DQM<CEID=�>=RI=>C�U6\]̂Y�BD[OE>J�OE�QO_DG�O=J�OG>O�CD<G[>C�DS�VWX�>QICCID=CK�̀FIC�C<MNOGE

OBCD�>CEOMBICF>C�G>a<IG>Q>=EC�ED�J>QD=CEGOE>�I=IEIOB�O=J�[D=EI=<D<C�[DQNBIO=[>�HIEF�EF>�>QICCID=�BIQIEOEID=C�O=J�DN>GOEI=R

BIQIEOEID=CK

bcd�ef�dghdi�jklm�noi�phhoq

rD<�OG>�C<M_>[E�ED�EFIC�C<MNOGE�IS�ZD<�DH=�DG�DN>GOE>�O�CEOEID=OGZ�6\]̂�OE�O�QO_DG�DG�OG>O�CD<G[>�DS�VWX�>QICCID=C:�>s[>NE�IS�EF>

CEOEID=OGZ�6\]̂�IC�M>I=R�E>CE>J�OE�O�CEOEID=OGZ�6\]̂�E>CE�[>BBtCEO=JK

bgu�ef�ddvhgi�jwlx�nvi�phhyi�kz�k{xl|x|�k}�cd�ef�dghdi�jklm�noi�phho~�co�ef�gchhi�jklm�dhi�phndq

F̀IC�C<MNOGE�ONNBI>C�ED�>O[F�OSS>[E>J�CD<G[>K

UOY�W�CEOEID=OGZ�6\]̂�IC�O=Z�I=E>G=OB�[DQM<CEID=�>=RI=>�HFI[F�<C>C�G>[INGD[OEI=R�QDEID=�ED�[D=�>GE�F>OE�>=>GRZ�I=ED

Q>[FO=I[OB�HDG��O=J�HFI[F�IC�=DE�QDMIB>K�LEOEID=OGZ�6\]̂�JISS>G�SGDQ�QDMIB>�6\]̂�I=�EFOE�O�CEOEID=OGZ�6\]̂�IC�=DE�O�=D=�

GDOJ�>=RI=>�OC�J>�=>J�OE�A9�]56�?93�K79:�O=J�IC�=DE�<C>J�ED�NGDN>B�O�QDEDG��>FI[B>�DG�O��>FI[B>�<C>J�CDB>BZ�SDG

[DQN>EIEID=K

UMY�W�QO_DG�CD<G[>�DS�VWX�>QICCID=C�IC�O�NBO=E�CIE>�EFOE�>QIEC�DG�FOC�EF>�NDE>=EIOB�ED�>QIE�O=Z�CI=RB>�VWX�OE�O�GOE>�DS�?9�ED=C

U4K9��Q>RORGOQCY�DG�QDG>�N>G�Z>OG�DG�O=Z�[DQMI=OEID=�DS�VWX�OE�O�GOE>�DS�@8�ED=C�U@@K3��Q>RORGOQCY�DG�QDG>�N>G�Z>OG:

>s[>NE�EFOE�SDG�DIB�O=J�ROC�NGDJ<[EID=�SO[IBIEI>C:�O�QO_DG�CD<G[>�DS�VWX�>QICCID=C�IC�J>E>GQI=>J�SDG�>O[F�C<GSO[>�CIE>K

U[Y�W=�OG>O�CD<G[>�DS�VWX�>QICCID=C�IC�O�CD<G[>�EFOE�IC�=DE�O�QO_DG�CD<G[>K

UJY�\S�ZD<�OG>�O=�DH=>G�DG�DN>GOEDG�DS�O=�OG>O�CD<G[>�C<M_>[E�ED�EFIC�C<MNOGE:�ZD<G�CEOE<C�OC�O=�>=EIEZ�C<M_>[E�ED�O�CEO=JOGJ�DG

DEF>G�G>a<IG>Q>=EC�<=J>G�EFIC�C<MNOGE�JD>C�=DE�C<M_>[E�ZD<�ED�EF>�DMBIROEID=�ED�DMEOI=�O�N>GQIE�<=J>G�A9�]56�NOGE��9�DG

�?:�NGD�IJ>J�ZD<�OG>�=DE�G>a<IG>J�ED�DMEOI=�O�N>GQIE�<=J>G�A9�]56��9K7UOY�DG�A9�]56��?K7UOY�SDG�O�G>OCD=�DEF>G�EFO=�ZD<G

CEOE<C�OC�O=�OG>O�CD<G[>�<=J>G�EFIC�C<MNOGEK��DEHIEFCEO=JI=R�EF>�NG>�ID<C�C>=E>=[>:�ZD<�Q<CE�[D=EI=<>�ED�[DQNBZ�HIEF

EF>�NGD�ICID=C�DS�EFIC�C<MNOGE�OC�ONNBI[OMB>K

U>Y�\S�ZD<�OG>�O=�DH=>G�DG�DN>GOEDG�DS�O�CEOEID=OGZ�6\]̂�<C>J�SDG�=OEID=OB�C>[<GIEZ�N<GNDC>C:�ZD<�QOZ�M>�>BIRIMB>�ED�G>a<>CE�O=

>s>QNEID=�SGDQ�EF>�G>a<IG>Q>=EC�DS�EFIC�C<MNOGE�OC�J>C[GIM>J�I=�A9�]56�NOGE�?93�:�C<MNOGE�]K

USY�̀F>�>Q>GR>=[Z�CEOEID=OGZ�6\]̂�BICE>J�I=�NOGORGONFC�USYU?Y�EFGD<RF�U7Y�DS�EFIC�C>[EID=�OG>�=DE�C<M_>[E�ED�EFIC�C<MNOGEK�̀F>

CEOEID=OGZ�6\]̂�Q<CE�Q>>E�EF>�J>�=IEID=�DS�O=�>Q>GR>=[Z�CEOEID=OGZ�6\]̂�I=���37K33�8:�HFI[F�I=[B<J>C�DN>GOEI=R

O[[DGJI=R�ED�EF>�NGD�ICID=C�CN>[I�>J�I=���37K33A9USYK

U?Y�̂sICEI=R�G>CIJ>=EIOB�>Q>GR>=[Z�CEOEID=OGZ�6\]̂�BD[OE>J�OE�O=�OG>O�CD<G[>�DS�VWX�>QICCID=C�EFOE�JD�=DE�DN>GOE>�DG

OG>�=DE�[D=EGO[E<OBBZ�DMBIROE>J�ED�M>�O�OIBOMB>�SDG�QDG>�EFO=�?8�FD<GC�N>G�[OB>=JOG�Z>OG�SDG�EF>�N<GNDC>C�CN>[I�>J

I=���37K33A9USYU@YUIIY�O=J�UIIIY�O=J�EFOE�JD�=DE�DN>GOE>�SDG�EF>�N<GNDC>�CN>[I�>J�I=���37K33A9USYUAYUIIYK

U@Y�̂sICEI=R�[DQQ>G[IOB�>Q>GR>=[Z�CEOEID=OGZ�6\]̂�BD[OE>J�OE�O=�OG>O�CD<G[>�DS�VWX�>QICCID=C�EFOE�JD�=DE�DN>GOE>�DG

OG>�=DE�[D=EGO[E<OBBZ�DMBIROE>J�ED�M>�O�OIBOMB>�SDG�QDG>�EFO=�?8�FD<GC�N>G�[OB>=JOG�Z>OG�SDG�EF>�N<GNDC>C�CN>[I�>J

I=���37K33A9USYU@YUIIY�O=J�UIIIY�O=J�EFOE�JD�=DE�DN>GOE>�SDG�EF>�N<GNDC>�CN>[I�>J�I=���37K33A9USYUAYUIIYK

U7Y�̂sICEI=R�I=CEIE<EID=OB�>Q>GR>=[Z�CEOEID=OGZ�6\]̂�BD[OE>J�OE�O=�OG>O�CD<G[>�DS�VWX�>QICCID=C�EFOE�JD�=DE�DN>GOE>�DG

OG>�=DE�[D=EGO[E<OBBZ�DMBIROE>J�ED�M>�O�OIBOMB>�SDG�QDG>�EFO=�?8�FD<GC�N>G�[OB>=JOG�Z>OG�SDG�EF>�N<GNDC>C�CN>[I�>J

I=���37K33A9USYU@YUIIY�O=J�UIIIY�O=J�EFOE�JD�=DE�DN>GOE>�SDG�EF>�N<GNDC>�CN>[I�>J�I=���37K33A9USYUAYUIIYK

UOY������������������W=�OSS>[E>J�CD<G[>�IC�O=Z�>sICEI=R:�=>H:�DG�G>[D=CEG<[E>J�CEOEID=OGZ�6\]̂�BD[OE>J�OE�O�QO_DG�DG�OG>O

CD<G[>�DS�VWX�>QICCID=C:�>s[B<JI=R�CEOEID=OGZ�6\]̂�M>I=R�E>CE>J�OE�O�CEOEID=OGZ�6\]̂�E>CE�[>BBtCEO=JK
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345�6789:8;<�9:=:8>;=?@�ABC6D

3E5�FGH�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�SGHIT\GRTH�3]̂ 5�_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV

]d̂ �TWEIIEGLIe�K�IJKJEGLKHM�NOPQ�EI�TfEIJELU�EV�MGc�̀GWWTL̀Ta�̀GLIJHc̀JEGL�GH�HT̀GLIJHc̀JEGL�GV�JST

IJKJEGLKHM�NOPQ�ZTVGHT�gT̀TWZTH�4he�iYYij

3EE5�FGH�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�_TII�JSKL�GH�TkcK_�JG�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂

TWEIIEGLIe�K�IJKJEGLKHM�NOPQ�EI�TfEIJELU�EV�MGc�̀GWWTL̀Ta�̀GLIJHc̀JEGL�GH�HT̀GLIJHc̀JEGL�GV�JST�IJKJEGLKHM

NOPQ�ZTVGHT�lcLT�4ie�iYYmj

3EEE5�FGH�IJKJEGLKHM�NOPQ�_G̀KJTa�KJ�KL�KHTK�IGcH̀T�GV�]d̂ �TWEIIEGLIe�K�IJKJEGLKHM�NOPQ�EI�TfEIJELU�EV�MGc

G̀WWTL̀Ta�̀GLIJHc̀JEGL�GH�HT̀GLIJHc̀JEGL�GV�JST�IJKJEGLKHM�NOPQ�ZTVGHT�lcLT�4ie�iYYmj

3En5�d�̀SKLUT�EL�GRLTHISE\�GV�KL�TfEIJELU�IJKJEGLKHM�NOPQ�aGTI�LGJ�WK[T�JSKJ�IJKJEGLKHM�NOPQ�K�LTR�GH

HT̀GLIJHc̀JTa�IJKJEGLKHM�NOPQj

3i5�opq�9:=:8>;=?@�ABC6D

3E5�d�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLI�EI

LTR�EV�MGc�̀GWWTL̀Ta�̀GLIJHc̀JEGL�GV�JST�IJKJEGLKHM�NOPQ�GL�GH�KVJTH�gT̀TWZTH�4he�iYYij

3EE5�d�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�TkcK_�JG�GH�_TII�JSKL�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂

TWEIIEGLI�EI�LTR�EV�MGc�̀GWWTL̀Ta�̀GLIJHc̀JEGL�GV�JST�IJKJEGLKHM�NOPQ�GL�GH�KVJTH�lcLT�4ie�iYYmj

3EEE5�d�IJKJEGLKHM�NOPQ�_G̀KJTa�KJ�KL�KHTK�IGcH̀T�GV�]d̂ �TWEIIEGLI�EI�LTR�EV�MGc�̀GWWTL̀Ta�̀GLIJHc̀JEGL�GV�JST

IJKJEGLKHM�NOPQ�GL�GH�KVJTH�lcLT�4ie�iYYmj

3r5�Aps>;9:?ts:pu�9:=:8>;=?@�ABC6D

3E5�d�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLI�EI

HT̀GLIJHc̀JTa�EV�MGc�WTTJ�JST�aTvLEJEGL�GV�HT̀GLIJHc̀JEGL�EL�w�mrji�KLa�HT̀GLIJHc̀JEGL�EI�̀GWWTL̀Ta�GL�GH

KVJTH�gT̀TWZTH�4he�iYYij

3EE5�d�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�TkcK_�JG�GH�_TII�JSKL�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂

TWEIIEGLI�EI�HT̀GLIJHc̀JTa�EV�MGc�WTTJ�JST�aTvLEJEGL�GV�HT̀GLIJHc̀JEGL�EL�w�mrji�KLa�HT̀GLIJHc̀JEGL�EI

G̀WWTL̀Ta�GL�GH�KVJTH�lcLT�4ie�iYYmj

3EEE5�d�IJKJEGLKHM�NOPQ�_G̀KJTa�KJ�KL�KHTK�IGcH̀T�GV�]d̂ �TWEIIEGLI�EI�HT̀GLIJHc̀JTa�EV�MGc�WTTJ�JST�aTvLEJEGL�GV

HT̀GLIJHc̀JEGL�EL�w�mrji�KLa�HT̀GLIJHc̀JEGL�EI�̀GWWTL̀Ta�GL�GH�KVJTH�lcLT�4ie�iYYmj

3Z5�x:=:8>;=?@�ABC6�9tyzps:�:>�{8|8:pu�?p}t8?p|p;:9D

345�dL�KVVT̀JTa�IGcH̀T�RSÈS�WTTJI�TEJSTH�GV�JST�̀HEJTHEK�EL�\KHKUHK\SI�3Z53453E5�JSHGcUS�3EE5�GV�JSEI�IT̀JEGL�aGTI�LGJ

SKnT�JG�WTTJ�JST�HTkcEHTWTLJI�GV�JSEI�IcZ\KHJ�KLa�GV�IcZ\KHJ�d�GV�JSEI�\KHJ�Tf̀T\J�VGH�JST�ELEJEK_�LGJEv̀KJEGL

HTkcEHTWTLJI�GV�w�mrjmm~X3V5j

3E5��ST�IJKJEGLKHM�NOPQ�EI�K�LTR�GH�HT̀GLIJHc̀JTa�TWTHUTL̀M�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY

ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLI�JSKJ�aGTI�LGJ�G\THKJT�GH�EI�LGJ�̀GLJHK̀JcK__M�GZ_EUKJTa

JG�ZT�KnKE_KZ_T�VGH�WGHT�JSKL�4X�SGcHI�\TH�̀K_TLaKH�MTKH�VGH�JST�\cH\GITI�I\T̀EvTa�EL�w�mrjmm~Y3V53i53EE5�KLa

3EEE5j

3EE5��ST�IJKJEGLKHM�NOPQ�EI�K�LTR�GH�HT̀GLIJHc̀JTa�_EWEJTa�cIT�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY

ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLIj

3i5�d�LTR�GH�HT̀GLIJHc̀JTa�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�]̂ �_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV

]d̂ �TWEIIEGLI�RSÈS�̀GWZcIJI�_KLav__�GH�aEUTIJTH�UKI�TkcEnK_TLJ�JG�4Y�\TH̀TLJ�GH�WGHT�GV�JST�UHGII�STKJ�EL\cJ�GL

KL�KLLcK_�ZKIEI�WcIJ�WTTJ�JST�ELEJEK_�LGJEv̀KJEGL�HTkcEHTWTLJI�GV�w�mrjmm~X3V5�KLa�JST�HTkcEHTWTLJI�GV�ww

mrjmmiX3̀5e�mrjmmXY3U5e�KLa�mrjmmXX3̀5j��STIT�IJKJEGLKHM�NOPQ�aG�LGJ�SKnT�JG�WTTJ�JST�TWEIIEGL�_EWEJKJEGLI�KLa

G\THKJELU�_EWEJKJEGLI�GV�JSEI�IcZ\KHJj

3r5��ST�VG__GRELU�IJKJEGLKHM�NOPQ�aG�LGJ�SKnT�JG�WTTJ�JST�HTkcEHTWTLJI�GV�JSEI�IcZ\KHJ�KLa�GV�IcZ\KHJ�d�GV�JSEI�\KHJe

EL̀_caELU�ELEJEK_�LGJEv̀KJEGL�HTkcEHTWTLJI�

3E5�QfEIJELU�I\KH[�EULEJEGL�i�IJHG[T�_TKL�ZcHL�3i���5�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�]̂

_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLI�

3EE5�QfEIJELU�I\KH[�EULEJEGL�~�IJHG[T�_TKL�ZcHL�3~���5�IJKJEGLKHM�NOPQ�REJS�K�IEJT�HKJELU�GV�WGHT�JSKL�XYY�ZHK[T�]̂

_G̀KJTa�KJ�K�WKbGH�IGcH̀T�GV�]d̂ �TWEIIEGLI�
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345�67�889:4;�<=>?�@9;�A::B;�CD�CE?>F?F�CG�H8�67�84:B;�<C>I�@J;�A::JK�H9�67�54HB;�LCMI�8;�A:@:K�H9�67�8HH88;�<=>?�8:;�A:@:K�H9�67

9@9JJ;�N=OI�A:;�A:@:K�HJ�67�4H::;�<C>I�8:;�A:@8P

QRRRS�TURVWRXY�Z[Z\YZX]̂�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f

kql�Z[RVVR̀XV�We_W�ǹZV�X̀W�̀rZ\_WZ�̀\�RV�X̀W�]̀XW\_]Wp_mm̂�̀imRY_WZn�Ẁ�iZ�_s_Rm_imZ�f̀\�[ \̀Z�We_X�tg�èp\V

rZ\�]_mZXn_\�̂Z_\�f̀\�WeZ�rp\r̀VZV�VrZ]RuZn�RX�v�wxywwzhQfSQ{SQRRS�_Xn�QRRRSy

QRsS�TURVWRXY�mR[RWZn�pVZ�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f

kql�Z[RVVR̀XV|

QsS�TURVWRXY�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql

Z[RVVR̀XV�We_W�]̀[ipVWV�m_Xnumm�Y_V�̀\�nRYZVWZ\�Y_V�Z}pRs_mZXW�Ẁ�th�rZ\]ZXW�̀\�[ \̀Z�̀f�WeZ�Y\̀VV�eZ_W�RXrpW

X̀�_X�_XXp_m�i_VRV|

Q]S�~������������������������������������������������������������qX�_ffZ]WZn�V̀p\]Z�We_W�[ZZWV�_X̂�̀f�WeZ�]\RWZ\R_�RX

r_\_Y\_reV�Q]SQtS�We\̀pYe�Q�S�̀f�WeRV�VZ]WR̀X�[pVW�[ZZW�WeZ�\Z}pR\Z[ZXWV�̀f�WeRV�r_\W�î�[ZZWRXY�WeZ�\Z}pR\Z[ZXWV�̀f�zh

c�a�r_\W�wh�Vpir_\W�bbbb��f̀\�]̀[r\ZVVR̀X�RYXRWR̀X�ZXYRXZV�̀\�zh�c�a�r_\W�wh�Vpir_\W�������f̀\�Vr_\j�RYXRWR̀X�ZXYRXZVy��̀

fp\WeZ\�\Z}pR\Z[ZXWV�_rrm̂�f̀\�Vp]e�ZXYRXZV�pXnZ\�WeRV�r_\Wy

QtS�q�XZd�̀\�\Z]̀XVW\p]WZn�VW_WR̀X_\̂�abcT�m̀]_WZn�_W�_X�_\Z_�V̀p\]Z|

Q{S�q�XZd�̀\�\Z]̀XVW\p]WZn�{�� �VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh�i\_jZ�kl�m̀]_WZn�_W�_

[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV|

QxS�q�XZd�̀\�\Z]̀XVW\p]WZn�z�� �VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�{gh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z

f̀�kql�Z[RVVR̀XV|

QzS�q�XZd�̀\�\Z]̀XVW\p]WZn�Vr_\j�RYXRWR̀X�z�VW\̀jZ�\R]e�ip\X�Qz�a S�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\

Z}p_m�Ẁ�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV|

QgS�q�XZd�̀\�\Z]̀XVW\p]WZn�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\

V̀p\]Z�̀f�kql�Z[RVVR̀XV�deR]e�]̀[ipVWV�m_Xnumm�̀\�nRYZVWZ\�Y_V�Z}pRs_mZXW�Ẁ�th�rZ\]ZXW�̀\�[ \̀Z�̀f�WeZ�Y\̀VV

eZ_W�RXrpW�̀X�_X�_XXp_m�i_VRV|

QwS�q�XZd�̀\�\Z]̀XVW\p]WZn�Z[Z\YZX]̂�̀\�mR[RWZn�pVZ�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh

i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV|

Q�S�q�XZd�̀\�\Z]̀XVW\p]WZn�]̀[r\ZVVR̀X�RYXRWR̀X�QcbS�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh

i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XVy

Q_S�¡¢¢��������������

QtS�bf�̂̀ p�e_sZ�_X�ZURVWRXY�VW_WR̀X_\̂�abcT��ZU]mpnRXY�ZURVWRXY�X̀X£Z[Z\YZX]̂�cb�VW_WR̀X_\̂�abcT��dRWe�_�VRWZ�\_WRXY�̀f

[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV��̂̀ p�[pVW�]̀[rm̂�dRWe�WeZ�_rrmR]_imZ

Z[RVVR̀X�mR[RW_WR̀XV��̀rZ\_WRXY�mR[RW_WR̀XV�_Xn�̀WeZ\�\Z}pR\Z[ZXWV�X̀�m_WZ\�We_X��pXZ�tg��{hh�y�bf�̂̀ p�e_sZ�_X

ZURVWRXY�X̀X£Z[Z\YZX]̂�cb�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_�[_ò\�V̀p\]Z

f̀�kql�Z[RVVR̀XV��_X�ZURVWRXY�VW_WR̀X_\̂�cb�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh�i\_jZ�kl�m̀]_WZn�_W�_

[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV��̀\�_X�ZURVWRXY�VW_WR̀X_\̂�cb�abcT�m̀]_WZn�_W�_X�_\Z_�V̀p\]Z�̀f�kql�Z[RVVR̀XV��̂̀ p

[pVW�]̀[rm̂�dRWe�WeZ�_rrmR]_imZ�Z[RVVR̀X�mR[RW_WR̀XV��̀rZ\_WRXY�mR[RW_WR̀XV��_Xn�̀WeZ\�\Z}pR\Z[ZXWV�X̀�m_WZ\�We_X

¤_̂�x��{htxy�bf�̂̀ p�e_sZ�_X�ZURVWRXY�VW_WR̀X_\̂��b�abcT�dRWe�_�VRWZ�\_WRXY�̀f�mZVV�We_X�̀\�Z}p_m�Ẁ�ghh�i\_jZ�kl

m̀]_WZn�_W�_�[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV��̀\�_X�ZURVWRXY�VW_WR̀X_\̂��b�abcT�m̀]_WZn�_W�_X�_\Z_�V̀p\]Z�̀f�kql

Z[RVVR̀XV��̂̀ p�[pVW�]̀[rm̂�dRWe�WeZ�_rrmR]_imZ�Z[RVVR̀X�mR[RW_WR̀XV��̀rZ\_WRXY�mR[RW_WR̀XV��_Xn�̀WeZ\�\Z}pR\Z[ZXWV

X̀�m_WZ\�We_X�¥]ẀiZ\�t¦��{htxy

Q{S�bf�̂̀ p�VW_\W�pr�̂̀ p\�XZd�̀\�\Z]̀XVW\p]WZn�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_

[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV�iZf̀\Z�qpYpVW�tw��{hhz��̂̀ p�[pVW�]̀[rm̂�dRWe�WeZ�_rrmR]_imZ�Z[RVVR̀X�mR[RW_WR̀XV

_Xn�̀rZ\_WRXY�mR[RW_WR̀XV�RX�WeRV�Vpir_\W�X̀�m_WZ\�We_X�qpYpVW�tw��{hhzy

QxS�bf�̂̀ p�VW_\W�pr�̂̀ p\�XZd�̀\�\Z]̀XVW\p]WZn�VW_WR̀X_\̂�abcT�dRWe�_�VRWZ�\_WRXY�̀f�[ \̀Z�We_X�ghh�i\_jZ�kl�m̀]_WZn�_W�_

[_ò\�V̀p\]Z�̀f�kql�Z[RVVR̀XV�_fWZ\�qpYpVW�tw��{hhz��̂̀ p�[pVW�]̀[rm̂�dRWe�WeZ�_rrmR]_imZ�Z[RVVR̀X�mR[RW_WR̀XV

_Xn�̀rZ\_WRXY�mR[RW_WR̀XV�RX�WeRV�Vpir_\W�pr̀X�VW_\Wpr�̀f�̂̀ p\�_ffZ]WZn�V̀p\]Zy
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QRSTUVWXYZ�[V\]�\]Z�X̂SZ_VYWU�ZSV̀̀ VRX�UVSV\W\VRX̀�Z̀\WaUV̀]Zb�VX�\]V̀�̀̂ aTW_\�V̀�aẀZb�RX�\]Z�_Z̀ Û\̀�Rc�\Z̀\VXd�\]Z�WeZ_WdZ�Rc

\]_ZZ�fg]R̂_�_̂X̀�̂̀ VXd�\]Z�\Z̀\VXd�_ZĥV_ZSZX\̀�WXb�T_RYZb̂_Z̀�VX�i�jkljjmn�WXb�oWaUZ�p�\R�\]V̀�̀̂ aTW_\l

3H8�67�84:9;�<C>I�@J;�A::J;�CD�CE?>F?F�CG�H9�67�54H9;�LCMI�8;�A:@:P

qpr�sc�tR̂�̀\W_\�̂T�tR̂_�XZ[�R_�_ZYRX̀\_̂Y\Zb�̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�UZ̀ �̀\]WX�R_�ZĥWU�\R�wnn�a_WxZ�yz

URYW\Zb�W\�W�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀�aZcR_Z�}WX̂W_t�f~��mnn~��tR̂�S^̀\�YRSTUt�[V\]�\]Z�WTTUVYWaUZ

ZSV̀̀ VRX�UVSV\W\VRX̀�WXb�RTZ_W\VXd�UVSV\W\VRX̀�VX�\]V̀�̀̂ aTW_\�XR�UW\Z_�\]WX�}WX̂W_t�f~��mnn~l

qwr�sc�tR̂�̀\W_\�̂T�tR̂_�XZ[�R_�_ZYRX̀\_̂Y\Zb�̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�UZ̀ �̀\]WX�R_�ZĥWU�\R�wnn�a_WxZ�yz

URYW\Zb�W\�W�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀�Wc\Z_�}WX̂W_t�f~��mnn~��tR̂�S^̀\�YRSTUt�[V\]�\]Z�WTTUVYWaUZ�ZSV̀̀ VRX

UVSV\W\VRX̀�WXb�RTZ_W\VXd�UVSV\W\VRX̀�VX�\]V̀�̀̂ aTW_\�̂TRX�̀\W_\̂T�Rc�tR̂_�WccZY\Zb�̀R̂_YZl

qjr�sc�tR̂�̀\W_\�̂T�tR̂_�XZ[�R_�_ZYRX̀\_̂Y\Zb�̀\W\VRXW_t�usQv�URYW\Zb�W\�WX�W_ZW�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀�aZcR_Z

}WX̂W_t�f~��mnn~��tR̂�S^̀\�YRSTUt�[V\]�\]Z�WTTUVYWaUZ�ZSV̀̀ VRX�UVSV\W\VRX̀�WXb�RTZ_W\VXd�UVSV\W\VRX̀�VX�\]V̀

`̂aTW_\�XR�UW\Z_�\]WX�}WX̂W_t�f~��mnn~l

q�r�sc�tR̂�̀\W_\�̂T�tR̂_�XZ[�R_�_ZYRX̀\_̂Y\Zb�̀\W\VRXW_t�usQv�URYW\Zb�W\�WX�W_ZW�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀�Wc\Z_�}WX̂W_t

f~��mnn~��tR̂�S^̀\�YRSTUt�[V\]�\]Z�WTTUVYWaUZ�ZSV̀̀ VRX�UVSV\W\VRX̀�WXb�RTZ_W\VXd�UVSV\W\VRX̀�VX�\]V̀�̀̂ aTW_\�̂TRX

\̀W_\̂T�Rc�tR̂_�WccZY\Zb�̀R̂_YZl

qar�����������������������������������������sc�tR̂�]WeZ�WX�W_ZW�̀R̂_YZ�\]W\�VXY_ZẀZ̀�V\̀�ZSV̀̀ VRX̀�R_�V\̀�TR\ZX\VWU�\R�ZSV\

`̂Y]�\]W\�V\�aZYRSZ̀�W�SW{R_�̀R̂_YZ�Rc�y|z��\]Z�YRSTUVWXYZ�bW\Z̀�VX�TW_Wd_WT]̀�qarqfr�WXb�qmr�Rc�\]V̀�̀ZY\VRX�WTTUt�\R

tR̂l

qfr�|Xt�̀\W\VRXW_t�usQv�cR_�[]VY]�YRX̀\_̂Y\VRX�R_�_ZYRX̀\_̂Y\VRX�V̀�YRSSZXYZb�Wc\Z_�\]Z�bW\Z�[]ZX�tR̂_�W_ZW�̀R̂_YZ

aZYRSZ̀�W�SW{R_�̀R̂_YZ�Rc�y|z�S^̀\�aZ�VX�YRSTUVWXYZ�[V\]�\]V̀�̀̂ aTW_\�̂TRX�̀\W_\̂T�Rc�tR̂_�WccZY\Zb�̀R̂_YZl

qmr�|Xt�̀\W\VRXW_t�usQv�cR_�[]VY]�YRX̀\_̂Y\VRX�R_�_ZYRX̀\_̂Y\VRX�V̀�YRSSZXYZb�aZcR_Z�tR̂_�W_ZW�̀R̂_YZ�aZYRSZ̀�W

SW{R_�̀R̂_YZ�Rc�y|z�S^̀\�aZ�VX�YRSTUVWXYZ�[V\]�\]Z�T_ReV̀VRX̀�Rc�\]V̀�̀̂ aTW_\�\]W\�W_Z�WTTUVYWaUZ�\R�usQv�URYW\Zb

W\�SW{R_�̀R̂_YZ̀�[V\]VX�k�tZW_̀�Wc\Z_�tR̂_�W_ZW�̀R̂_YZ�aZYRSZ̀�W�SW{R_�̀R̂_YZ�Rc�y|zl

qYr�sc�tR̂�R[X�R_�RTZ_W\Z�WX�WccZY\Zb�̀R̂_YZ��tR̂�S^̀\�SZZ\�\]Z�WTTUVYWaUZ�XR\V�YW\VRX�_ZĥV_ZSZX\̀�VX�i�jkljjpw�WXb�VX�pn

Q�u�TW_\�jk��̀̂ aTW_\�|l

qWr�sc�tR̂�R[X�R_�RTZ_W\Z�WX�Z�V̀\VXd��XZ[��R_�_ZYRX̀\_̂Y\Zb�̀TW_x�VdXV\VRX�p�u��̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�SR_Z

\]WX�wnn�a_WxZ�yz�URYW\Zb�W\�W�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��tR̂�S^̀\�YRSTUt�[V\]�\]Z�ZSV̀̀ VRX�UVSV\W\VRX̀�VX�oWaUZ

fW�\R�\]V̀�̀̂ aTW_\�WXb�\]Z�RTZ_W\VXd�UVSV\W\VRX̀�VX�oWaUZ�fa�\R�\]V̀�̀̂ aTW_\�[]VY]�WTTUt�\R�tR̂l

qar�sc�tR̂�R[X�R_�RTZ_W\Z�W�XZ[�R_�_ZYRX̀\_̂Y\Zb�m����̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�SR_Z�\]WX�wnn�a_WxZ�yz�URYW\Zb

W\�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��W�XZ[�R_�_ZYRX̀\_̂Y\Zb�p����̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�SR_Z�\]WX�wnn

a_WxZ�yz�URYW\Zb�W\�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��R_�W�XZ[�R_�_ZYRX̀\_̂Y\Zb�Qs�̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc

SR_Z�\]WX�wnn�a_WxZ�yz�URYW\Zb�W\�W�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��tR̂�S^̀\�YRSTUt�[V\]�\]Z�ZSV̀̀ VRX�UVSV\W\VRX̀�VX

oWaUZ�mW�\R�\]V̀�̀̂ aTW_\�WXb�\]Z�RTZ_W\VXd�UVSV\W\VRX̀�VX�oWaUZ�ma�\R�\]V̀�̀̂ aTW_\�[]VY]�WTTUt�\R�tR̂l

qYr�sc�tR̂�R[X�R_�RTZ_W\Z�WXt�Rc�\]Z�cRUUR[VXd�̀\W\VRXW_t�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�SR_Z�\]WX�wnn�a_WxZ�yz�URYW\Zb�W\�W�SW{R_

R̀̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��tR̂�bR�XR\�XZZb�\R�YRSTUt�[V\]�\]Z�ZSV̀̀ VRX�UVSV\W\VRX̀�VX�oWaUZ̀�fW��mW��mY��WXb�mb�\R�\]V̀

`̂aTW_\�R_�RTZ_W\VXd�UVSV\W\VRX̀�VX�oWaUZ̀�fa�WXb�ma�\R�\]V̀�̀̂ aTW_\��WX�Z�V̀\VXd�m����̀\W\VRXW_t�usQv��WX�Z�V̀\VXd�p���

\̀W\VRXW_t�usQv��W�̀\W\VRXW_t�usQv�\]W\�YRSâ \̀̀�UWXb�UU�dẀ�R_�bVdZ̀\Z_�dẀ�ZĥVeWUZX\�\R�fn�TZ_YZX\�R_�SR_Z�Rc�\]Z

d_R̀ �̀]ZW\�VXT̂\�RX�WX�WXX̂WU�aẀV̀��WX�ZSZ_dZXYt�̀\W\VRXW_t�usQv��R_�W�UVSV\Zb�̂̀ Z�̀\W\VRXW_t�usQvl

qbr�sc�tR̂�R[X�R_�RTZ_W\Z�WX�Z�V̀\VXd�XRXgZSZ_dZXYt�̀\W\VRXW_t�Qs�usQv�[V\]�W�̀V\Z�_W\VXd�Rc�SR_Z�\]WX�wnn�a_WxZ�yz�URYW\Zb

W\�W�SW{R_�̀R̂_YZ�Rc�y|z�ZSV̀̀ VRX̀��tR̂�S^̀\�YRSTUt�[V\]�\]Z�ZSV̀̀ VRX�UVSV\W\VRX̀�VX�oWaUZ�mY�\R�\]V̀�̀̂ aTW_\�WXb�\]Z

RTZ_W\VXd�UVSV\W\VRX̀�VX�oWaUZ�ma�\R�\]V̀�̀̂ aTW_\�[]VY]�WTTUt�\R�tR̂l
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jZ�wyx�WlcUUcjTU�Yi_Y�cU�XŴYc]Ẁ�Yj�YiW�zcŴ�q�ĵ�zcŴ�{�WlcUUcjT�UY_T̀_̂ Ù�cT�z_a\W�q�jZ�nh�t|u�}~mqq{�_T̀�Yi_Y�cU

U[a�WXY�Yj�_T�WTZĵXW_a\W�UY_YW�ĵ�\jX_\�UY_T̀_̂ �̀Yi_Y�̂W�[ĉWU�YiW�WTrcTW�Yj�aW�̂WV\_XẀ�Tj�\_YŴ�Yi_T��[TW�qb�{hq}b�ej[

l_e�[TYc\��_T[_̂e�qb�{hqgb�ĵ�q{�eW_̂U�_ZYŴ�YiW�cTUY_\\_YcjT�̀_YW�jZ�YiW�WTrcTW�PkicXiWdŴ�cU�\_YŴRb�a[Y�TjY�\_YŴ�Yi_T��[TW

qb�{hq}b�XijjUW�Yj�XjlV\e�kcYi�YiW�l_T_rWlWTY�V̂_XYcXWU�Yi_Y�_̂W�UijkT�Zĵ�UY_YcjT_̂e�TjTsWlŴrWTXe�tS�uStv�kcYi�_

UcYW�̂_YcTr�jZ�\WUU�Yi_T�ĵ�W�[_\�Yj�Qhh�wx�cT�z_a\W�{̀�jZ�YicU�U[aV_̂Y�cTUYW_̀�jZ�YiW�_VV\cX_a\W�WlcUUcjT�\clcY_YcjTU�cT

z_a\W�{̀b�jVŴ_YcTr�\clcY_YcjTU�cT�z_a\W�{ab�_T̀�X̂_T�X_UW�dWTYc\_YcjT�UeUYWl�̂W�[ĉWlWTYU�cT����Qm��{gPrRm��j[�l[UY

XjlV\e�kcYi�YiW�WlcUUcjT�\clcY_YcjTU�cT�z_a\W�{̀�_T̀�jVŴ_YcTr�\clcY_YcjTU�cT�z_a\W�{a�Yi_Y�_VV\e�Zĵ�TjTsWlŴrWTXe�tS

uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�Qhh�wx�\jX_YẀ�_Y�_T�_̂W_�Uj[̂XW�jZ�wyx�WlcUUcjTU�ae��_T[_̂e�qb�{hqgb�ĵ�q{�eW_̂U

_ZYŴ�YiW�cTUY_\\_YcjT�̀_YW�jZ�YiW�WTrcTW�PkicXiWdŴ�cU�\_YŴRb�a[Y�TjY�\_YŴ�Yi_T��[TW�qb�{hq}m��j[�l[UY�_\Uj�XjlV\e�kcYi

YiW�X̂_T�X_UW�dWTYc\_YcjT�UeUYWl�̂W�[ĉWlWTYU�cT����Qm��{gPrR�ae��_T[_̂e�qb�{hqgb�ĵ�q{�eW_̂U�_ZYŴ�YiW�cTUY_\\_YcjT�̀_YW

jZ�YiW�WTrcTW�PkicXiWdŴ�cU�\_YŴRb�a[Y�TjY�\_YŴ�Yi_T��[TW�qb�{hq}m

PWR�SZ�ej[�jkT�ĵ�jVŴ_YW�_T�WpcUYcTr�TjTsWlŴrWTXe�tS�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�Qhh�wx�\jX_YẀ�_Y�_T�_̂W_�Uj[̂XW

jZ�wyx�WlcUUcjTU�Yi_Y�cU�XŴYc]Ẁ�Yj�YiW�zcŴ�Q�PzcŴ�{�Zĵ�WTrcTWU�_ajdW�g�h��c\jk_YY�P��RR�WlcUUcjT�UY_T̀_̂ Ù�cT�z_a\W

q�jZ�nh�t|u�}~mqq{b�ej[�l_e�XjlV\e�kcYi�YiW�̂W�[ĉWlWTYU�[T̀Ŵ�YicU�V_̂Y�ae�lWWYcTr�YiW�̂W�[ĉWlWTYU�Zĵ�zcŴ�Q

WTrcTWU�PzcŴ�{�Zĵ�WTrcTWU�_ajdW�g�h���R�cT�nh�t|u�V_̂Y��h�U[aV_̂Y�SSSS�cTUYW_̀�jZ�YiW�WlcUUcjT�\clcY_YcjTU�_T̀�jYiŴ

Ŵ�[ĉWlWTYU�Yi_Y�kj[\̀�jYiŴkcUW�_VV\e�[T̀Ŵ�YicU�V_̂Y�Zĵ�WpcUYcTr�TjTsWlŴrWTXe�tS�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW

Yi_T�Qhh�wx�\jX_YẀ�_Y�_T�_̂W_�Uj[̂XW�jZ�wyx�WlcUUcjTUm
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WTrcTWb��XYjaŴ�q~b�{hqQb�cT�ĵ Ẁ̂�Yj�aW�XjTUc̀ŴẀ�_�̂WljYW�UY_YcjT_̂e�uStv�[T̀Ŵ�YicU�U[aV_̂Ym��kTŴU�_T̀�jVŴ_YĵU

jZ�WpcUYcTr�TjTsWlŴrWTXe��S�n����_T̀�n�u��UY_YcjT_̂e�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�ghh�wx�\jX_YẀ�_Y�_̂W_

Uj[̂XWU�jZ�wyx�Yi_Y�lWWY�YiW�̀W]TcYcjT�jZ�̂WljYW�UY_YcjT_̂e�uStv�cT����Qm��fg�jZ�YicU�U[aV_̂Y�_U�jZ��XYjaŴ�q~b�{hqQ

l[UY�Wd_\[_YW�YiW�UY_Y[U�jZ�YiWĉ�UY_YcjT_̂e�uStv�WdŴe�q{�ljTYiUm��kTŴU�_T̀�jVŴ_YĵU�l[UY��WWV�̂WXĵ Ù�jZ�YiW�cTcYc_\

_T̀�_TT[_\�Wd_\[_YcjT�jZ�YiW�UY_Y[U�jZ�YiW�WTrcTWm�SZ�YiW�Wd_\[_YcjT�cT̀cX_YWU�Yi_Y�YiW�UY_YcjT_̂e�uStv�Tj�\jTrŴ�lWWYU�YiW

Ẁ]TcYcjT�jZ�̂WljYW�UY_YcjT_̂e�uStv�cT����Qm��fg�jZ�YicU�U[aV_̂Yb�YiW�jkTŴ�ĵ�jVŴ_Yĵ�l[UY�XjlV\e�kcYi�_\\�jZ�YiW

Ŵ�[ĉWlWTYU�Zĵ�WpcUYcTr�TjTsWlŴrWTXe��S�n����_T̀�n�u��UY_YcjT_̂e�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�ghh�wx

\jX_YẀ�_Y�_̂W_�Uj[̂XWU�jZ�wyx�Yi_Y�_̂W�TjY�̂WljYW�UY_YcjT_̂e�uStv�kcYicT�q�eW_̂�jZ�YiW�Wd_\[_YcjTm

P_R�SZ�ej[�jkT�ĵ�jVŴ_YW�_T�WpcUYcTr�TjTsWlŴrWTXeb�TjTsa\_X��UY_̂Y�tS�UY_YcjT_̂e�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�Qhh

â_�W�wx�kcYi�_�̀cUV\_XWlWTY�jZ�\WUU�Yi_T�Qh�\cYŴU�VŴ�Xe\cT̀Ŵ�Yi_Y�[UWU�̀cWUW\�Z[W\b�ej[�l[UY�[UW�̀cWUW\�Z[W\�Yi_Y�lWWYU

YiW�̂W�[ĉWlWTYU�cT�nh�t|u�qh~hmQhg�Zĵ�TjT̂j_̀�̀cWUW\�Z[W\m

PaR��WrcTTcTr��_T[_̂e�qb�{hqgb�cZ�ej[�jkT�ĵ�jVŴ_YW�_T�WpcUYcTr�WlŴrWTXe�tS�UY_YcjT_̂e�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T

qhh�â_�W�wx�_T̀�_�̀cUV\_XWlWTY�jZ�\WUU�Yi_T�Qh�\cYŴU�VŴ�Xe\cT̀Ŵ�Yi_Y�[UWU�̀cWUW\�Z[W\�_T̀�jVŴ_YWU�ĵ�cU�XjTŶ_XY[_\\e

ja\cr_YẀ�Yj�aW�_d_c\_a\W�Zĵ�lĵW�Yi_T�qg�ij[̂U�VŴ�X_\WT̀_̂�eW_̂�Zĵ�YiW�V[̂VjUWU�UVWXc]Ẁ�cT����Qm��nhPZRP{RPccR�_T̀

PcccR�ĵ�Yi_Y�jVŴ_YWU�Zĵ�YiW�V[̂VjUW�UVWXc]Ẁ�cT����Qm��nhPZRPnRPccRb�ej[�l[UY�[UW�̀cWUW\�Z[W\�Yi_Y�lWWYU�YiW�̂W�[ĉWlWTYU

cT�nh�t|u�qh~hmQhg�Zĵ�TjT̂j_̀�̀cWUW\�Z[W\b�WpXWVY�Yi_Y�_Te�WpcUYcTr�̀cWUW\�Z[W\�V[̂Xi_UẀ�Pĵ�jYiŴkcUW�jaY_cTẀR�V̂cĵ

Yj��_T[_̂e�qb�{hqgb�l_e�aW�[UẀ�[TYc\�̀WV\WYẀm

PXR��WrcTTcTr��_T[_̂e�qb�{hqgb�cZ�ej[�jkT�ĵ�jVŴ_YW�_�TWk�WlŴrWTXe�tS�UY_YcjT_̂e�uStv�kcYi�_�UcYW�̂_YcTr�jZ�lĵW�Yi_T�ghh

â_�W�wx�_T̀�_�̀cUV\_XWlWTY�jZ�\WUU�Yi_T�Qh�\cYŴU�VŴ�Xe\cT̀Ŵ�\jX_YẀ�_Y�_�l_�ĵ�Uj[̂XW�jZ�wyx�Yi_Y�[UWU�̀cWUW\�Z[W\

_T̀�jVŴ_YWU�ĵ�cU�XjTŶ_XY[_\\e�ja\cr_YẀ�Yj�aW�_d_c\_a\W�Zĵ�lĵW�Yi_T�qg�ij[̂U�VŴ�X_\WT̀_̂�eW_̂�Zĵ�YiW�V[̂VjUWU

UVWXc]Ẁ�cT����Qm��nhPZRP{RPccR�_T̀�PcccRb�ej[�l[UY�[UW�̀cWUW\�Z[W\�Yi_Y�lWWYU�YiW�̂W�[ĉWlWTYU�cT�nh�t|u�qh~hmQhg�Zĵ

TjT̂j_̀�̀cWUW\�Z[W\b�WpXWVY�Yi_Y�_Te�WpcUYcTr�̀cWUW\�Z[W\�V[̂Xi_UẀ�Pĵ�jYiŴkcUW�jaY_cTẀR�V̂cĵ�Yj��_T[_̂e�qb�{hqgb�l_e

aW�[UẀ�[TYc\�̀WV\WYẀm

P̀R�vpcUYcTr�tS�UY_YcjT_̂e�uStv�\jX_YẀ�cT��[_lb�ylŴcX_T��_lj_b�YiW�tjlljTkW_\Yi�jZ�YiW��ĵYiŴT��_̂c_T_�SU\_T̀Ub�_Y

_̂W_�Uj[̂XWU�cT�_̂W_U�jZ�y\_U�_�Yi_Y�lWWY�WcYiŴ����Qm��hQPaRPqR�ĵ����Qm��hQPaRP{Rb�ĵ�_̂W�jT�jZZUiĵW�dWUUW\U�Yi_Y�lWWY
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[ZYZ\RUYVQ�]Ô_�T\Z̀�Y�[\ZX�VYZ\Ua�RP�bRVX�Z̀YU�cdd�eVYfX�gh�iRjYZXk�YZ�Y�bYlRV�[RSVjX�RP�gmh�Xb\[[\RU[t�YUk�QRS�j̀R[X

ZR�jRbWiQ�T\Z̀�Z̀X�WVRWR[Xk�Xb\[[\RU�i\b\ZYZ\RU[�T̀ XU�kXbRU[ZVYZ\Ua�\U\Z\Yi�jRbWi\YUjXt�QRS�bS[Z�jRUkSjZ�Y�[XjRUk

WXVPRVbYUjX�ZX[Z�ZR�kXbRU[ZVYZX�jRbWi\YUjX�T\Z̀�Z̀X�WVRbSiaYZXk�Xb\[[\RU�i\b\ZYZ\RU[�eQ�xXjXbeXV�z�t��dd��RV�YPZXV

[ZYVZSW�RP�Z̀X�[RSVjXt�T̀ \j̀XwXV�\[�iYZXVt�YjjRVk\Ua�ZR�}�~�o�qYrq�rq\�ro

qkr�mU�RTUXV�RV�RWXVYZRV�\[�URZ�VXnS\VXk�ZR�jRUkSjZ�YU�\U\Z\Yi�WXVPRVbYUjX�ZX[Z�RU�SU\Z[�PRV�T̀ \j̀�Y�WXVPRVbYUjX�ZX[Z�̀Y[

eXXU�WVXw\RS[iQ�jRUkSjZXkt�eSZ�Z̀X�ZX[Z�bS[Z�bXXZ�Yii�RP�Z̀X�jRUk\Z\RU[�kX[jV\eXk�\U�WYVYaVYẀ[�qkrqzr�Z̀VRSà�qcr�RP�Z̀\[
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Zh]TiZjYT�kZZhlT[]s�jh�jrY�lYti[lY{Y]jW�[]��kcuY�̀�jh�jr[W�WicXklje�ghi�{iWj�Wic{[j�jrY�~hj[\Zkj[h]�hf�oh{Xu[k]ZY

�jkjiWe�[]ZuiT[]s�jrY�XYlfhl{k]ZY�jYWj�lYWiujWe�cYfhlY�jrY�ZuhWY�hf�ciW[]YWW�h]�jrY�_wjr�Tkg�fhuuhq[]s�jrY

Zh{XuYj[h]�hf�jrY�XYlfhl{k]ZY�jYWj�kZZhlT[]s�jh�̂�_̀a�wSTUSdUa

S[U�nf�ghi�hq]�hl�hXYlkjY�k]�Y�[Wj[]s�]h]�Y{YlsY]Zg�on�mnop�q[jr�k�W[jY�lkj[]s�hf�{hlY�jrk]�̀ww�yz�uhZkjYT�kj�k]�klYk�WhilZY

hf�yVz�Y{[WW[h]W�jrkj�[W�ZYlj[\YT�jh�jrY��[Yl���hl��[Yl�d�Y{[WW[h]�Wjk]TklTW�[]��kcuY���hf��w�o�m��ba��d�k]T�Wic|YZj�jh

k]�Y]fhlZYkcuY�WjkjY�hl�uhZku�Wjk]TklT�lYti[l[]s�Y]s[]Y�lYXukZY{Y]j�k]T�ghi�[]jY]T�jh�{YYj�{k]ksY{Y]j�XlkZj[ZYW
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QWS�mh�e]Y�_Ỳ �̂d]_\Ze�|b̂U�̂UV�V_b̀̀ b]X�WXc�]\V[ŴbXf�Zb_b̂Ŵb]X̀~�e]Y�_Ỳ �̂�VV\�̂UV�[Vd][c̀�cV̀d[baVc�bX�\W[Wf[W\Ù�QWS
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Q�S�lVd][c̀�]h�Wd̂b]X̀�̂W�VX�cY[bXf�\V[b]c̀�]h�_WZhYXd̂b]X�̂]�_bXb_b�V�V_b̀̀ b]X̀�bX�Wdd][cWXdV�|b̂U����Rz����QaS~

bXdZYcbXf�d][[Vd̂b}V�Wd̂b]X̀�̂]�[V̀ ]̂[V�_WZhYXd̂b]XbXf�\[]dV̀ �̀WXc�Wb[�\]ZZŶb]X�d]X̂[]Z�WXc�_]Xb̂][bXf�V�Yb\_VX̂
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III4�b8>�]Ĥ6�96:89?6?�=]6�H__98̂6?

8_69H=I;B�_H9HA6=69<�eIU�H;Cf�?>9I;B

=]6�I;I=IHS�_69U89AH;:6�=6<=4

X4�58;@6A69B6;:C�<=H=I8;H9C�LK�JKLM�NOPP�QR

S8:H=6?�H=�H�AHT89�<8>9:6�8U�QVRW�H;?�6ZI<=I;B

;8;@6A69B6;:C�<=H=I8;H9C�LK�JKLM�NOPP�QR

S8:H=6?�H=�H;�H96H�<8>9:6�8U�QVR

H4�FIAI=�=]6

:8;:6;=9H=I8;

8U�L[W�H;?

;8=�><I;B

8ZI?H=I8;

:H=HSC<=
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>9�3L�̂7:;7<>�_S�@:D�̀E=F=S�Q:9B�>[7

>[:77�>7=>�:?<=�F=�O7==�>[E<�9:�7a?EO�>9

>[7�Q9:BEO@7[D@7�9:�I_�7BF==F9<

OFBF>E>F9<S�E=�Ê ÔF;ÈO75
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efgh�ijklkmkn�gh�oiingmovnp�lk����z���iojl�����hrviojl��������pmorhp�ks�gtfpjptl�mjkhh�hpthglg�glgph�ks�yz�mpnnh��~kr�wrhl�tkl�oiin~

lfgh�ijklkmkn�lk�klfpj�pwghhgkth�hkrjmph��glfkrl�hipmg�m�gthljrmlgkt�lk�lfol�psspml�

PQ���X̂X���X\]̂�����WT̂]�WaQ��U �¡UUZ���â����TU\\WT̂WZ�ZX̂X��Wd
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àba��cw�fkghd�udiw�e~�lmfkdia�y?O�;4HDE4�>@4;�:<�=4;>E4�:84�E<?E4?:=9:D<?�<L�A<D@:>=4�D?�:84�@9ABC4�@:=49A�@<�9@�:<�B=<:4E:�:84

�p�E4CC@�L=<A�:84�;9A96D?6�4LL4E:@�<L�E<?;4?@9:D<?�9?;�:<�AD?DADz4�4==<=@�D?�A49@>=4A4?:@�E9>@4;�IO�:84�@E=>IID?6�<L�@<C>IC4

69@4@5
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��dfoaagiw
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pcre�qg�igrr�efoa�̀n�g�coi�è����mgndgae�̀n����mmp�h̀n�_��̀n���w��mgndgae��|�jfkdfg{gn�kr�igrr�ngrenkdek{g|�ngrmgdek{givw
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Appendix C

40 C.F.R. Part 60, Subpart OOOOa - Standards of Performance for Crude Oil and Natural Gas 
Facilities for which Construction, Modification or Reconstruction Commenced After September 

18, 2015
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QM�]�RM̂Q̀MT�_YpWRYn�UMN�O]U�̀MNQY�QXY�RTMPY_�pŶQ�PUPQYO�QM�]�S̀MRYPPe
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_Ǹ �rKW�cWdR�OKciUV�kTRP�iNLNjLNiP�_Ǹ_p̀�KQ�RPTd�dMORTKXb�WXUMdd�VKWL�NQQMORMS�QNOTUTRV�WXSML�Y�Z[\]̂Z]N_T̀�_�;B;7�RPM

OKUUMORTKX�KQ�QWjTRTnM�McTddTKXd�OKciKXMXRd�NR�N�kMUU�dTRM̀�cMMRd�RPM�OKXSTRTKXd�diMOT�MS�TX�MTRPML�iNLNjLNiP�_Ǹ_p̀_T̀�KL
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NORTKXd�TX�iNLNjLNiPd�_Ǹ_q̀_T̀�RPLKWjP�_ǹ�KQ�RPTd�dMORTKX\��Q�NXV�KQ�RPM�NORTKXd�UTdRMS�TX�iNLNjLNiPd�_Ǹ_q̀_T̀�RPLKWjP
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_Tǹ ���kMUU�NR�RPM�kMUU�dTRM�Td�dRTcWUNRMS�TX�NXV�cNXXML�QKL�RPM�iWLiKdM�KQ�TXOLMNdTXj�iLKSWORTKXb�TXOUWSTXj�kMUU

kKLsKnMLd��KL
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/12�VWXYZ[\]Ŷ_�]̀\]�âbX�ĉ _Y]̂XY_d�WebYfcW_]�cWW]g�]̀W�XWebYXWcW_]g�gfW[YZWh�Y_�iW[]Ŷ_�jkl�̂m�nW]̀ ĥ�op�\]�ql
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MNOP�QRS�TUVW�XYZ[�NW\UY]S�V�Z\RS]YUS�̂_̀�X_WN[_̀NWa�[RS�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Z�]SZNaWV[S]�VZ�YWZV̂Sb[_b

X_WN[_̀c

MdP�e_Y�V̀S�W_�U_WaS̀�̀SfYǸS]�[_�\_XTUg�hN[R�[RS�̀SfYǸSXSW[Z�_̂�TV̀VàVTR�MaPMiP�_̂�[RNZ�ZS\[N_W�hRSW�[RS�_hWS̀�_̀

_TS̀V[_̀�̀SX_OSZ�VUU�XVj_̀�T̀_]Y\[N_W�VW]�T̀_\SZZNWa�SfYNTXSW[k�VZ�]SlWS]�NW�m�nocdpqoVk�ZY\R�[RV[�[RS�hSUU�ZN[S

rS\_XSZ�V�hSUURSV]�_WUg�hSUU�ZN[Sc�ŝ�VWg�XVj_̀�T̀_]Y\[N_W�VW]�T̀_\SZZNWa�SfYNTXSW[�NZ�ZYrZSfYSW[Ug�V]]S]�[_�[RS

hSUU�ZN[Sk�[RSW�[RS�_hWS̀�_̀�_TS̀V[_̀�XYZ[�\_XTUg�hN[R�[RS�̀SfYǸSXSW[Z�NW�TV̀VàVTRZ�M̂PMiP�VW]�MaPMiP�_̂�[RNZ

ZS\[N_Wc

MRP�tV\R�N]SW[NlS]�Z_Ỳ\S�_̂�̂YaN[NOS�SXNZZN_WZ�ZRVUU�rS�̀STVǸS]k�VZ�]SlWS]�NW�m�nocdpqoVk�NW�V\\_̀]VW\S�hN[R�TV̀VàVTRZ

MRPMiP�VW]�MuP�_̂�[RNZ�ZS\[N_Wc

MiP�v�l̀Z[�V[[SXT[�V[�̀STVǸ�ZRVUU�rS�XV]S�W_�UV[S̀�[RVW�qo�\VUSW]V̀�]VgZ�V̂[S̀�]S[S\[N_W�_̂�[RS�̂YaN[NOS�SXNZZN_WZc

MuP�wSTVǸ�ZRVUU�rS�\_XTUS[S]�VZ�Z__W�VZ�T̀V\[N\VrUSk�rY[�W_�UV[S̀�[RVW�qo�\VUSW]V̀�]VgZ�V̂[S̀�[RS�l̀Z[�V[[SXT[�V[�̀STVǸ

VZ�̀SfYǸS]�NW�TV̀VàVTR�MRPMiP�_̂�[RNZ�ZS\[N_Wc

MqP�ŝ�[RS�̀STVǸ�NZ�[S\RWN\VUUg�NŴSVZNrUSk�h_YU]�̀SfYǸS�V�OSW[�rU_h]_hWk�V�\_XT̀SZZ_̀�Z[V[N_W�ZRY[]_hWk�V�hSUU

ZRY[]_hW�_̀�hSUU�ZRY[bNWk�_̀�h_YU]�rS�YWZV̂S�[_�̀STVǸ�]ỲNWa�_TS̀V[N_W�_̂�[RS�YWN[k�[RS�̀STVǸ�XYZ[�rS�\_XTUS[S]

]ỲNWa�[RS�WSx[�Z\RS]YUS]�\_XT̀SZZ_̀�Z[V[N_W�ZRY[]_hW�̂_̀�XVNW[SWVW\Sk�Z\RS]YUS]�hSUU�ZRY[]_hWk�Z\RS]YUS]�hSUU

ZRY[bNWk�V̂[S̀�V�Z\RS]YUS]�OSW[�rU_h]_hWk�_̀�hN[RNW�u�gSV̀Zk�hRN\RSOS̀�NZ�SV̀UNSZ[c�y_̀�TỲT_ZSZ�_̂�[RNZ�TV̀VàVTR�MRP

MqPk�V�OSW[�rU_h]_hW�NZ�[RS�_TSWNWa�_̂�_WS�_̀�X_̀S�rU_h]_hW�OVUOSZ�[_�]ST̀SZZỲNzS�XVj_̀�T̀_]Y\[N_W�VW]

T̀_\SZZNWa�SfYNTXSW[k�_[RS̀�[RVW�V�Z[_̀VaS�OSZZSUc

MpP�tV\R�N]SW[NlS]�Z_Ỳ\S�_̂�̂YaN[NOS�SXNZZN_WZ�XYZ[�rS�̀SZỲOSgS]�[_�\_XTUS[S�̀STVǸ�V\\_̀]NWa�[_�[RS�̀SfYǸSXSW[Z�NW

TV̀VàVTRZ�MRPMpPMNP�[R̀_YaR�MNOP�_̂�[RNZ�ZS\[N_Wk�[_�SWZỲS�[RV[�[RS̀S�V̀S�W_�̂YaN[NOS�SXNZZN_WZc

MNP�QRS�_TS̀V[_̀�XVg�̀SZỲOSg�[RS�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Z�[_�OS̀N̂g�̀STVǸ�YZNWa�SN[RS̀�{S[R_]�ui�_̂

VTTSW]Nx�vb|�_̂�[RNZ�TV̀[�_̀�_T[N\VU�aVZ�NXVaNWac

MNNP�y_̀�SV\R�̀STVǸ�[RV[�\VWW_[�rS�XV]S�]ỲNWa�[RS�X_WN[_̀NWa�ZỲOSg�hRSW�[RS�̂YaN[NOS�SXNZZN_WZ�V̀S�NWN[NVUUg

_̂YW]k�V�]NaN[VU�TR_[_àVTR�XYZ[�rS�[V}SW�_̂�[RV[�\_XT_WSW[�_̀�[RS�\_XT_WSW[�XYZ[�rS�[VaaS]�]ỲNWa�[RS

X_WN[_̀NWa�ZỲOSg�hRSW�[RS�̂YaN[NOSZ�hS̀S�NWN[NVUUg�̂_YW]�̂_̀�N]SW[Nl\V[N_W�TỲT_ZSZ�VW]�ZYrZSfYSW[�̀STVǸc

QRS�]NaN[VU�TR_[_àVTR�XYZ[�NW\UY]S�[RS�]V[S�[RV[�[RS�TR_[_àVTR�hVZ�[V}SW�VW]�XYZ[�\USV̀Ug�N]SW[N̂g�[RS

\_XT_WSW[�rg�U_\V[N_W�hN[RNW�[RS�ZN[S�M;F~F7�[RS�UV[N[Y]S�VW]�U_WaN[Y]S�_̂�[RS�\_XT_WSW[�_̀�rg�_[RS̀�]SZ\̀NT[NOS

UVW]XV̀}Z�ONZNrUS�NW�[RS�TN\[ỲSPc

MNNNP��TS̀V[_̀Z�[RV[�YZS�{S[R_]�ui�_̂�VTTSW]Nx�vb|�_̂�[RNZ�TV̀[�[_�̀SZỲOSg�[RS�̀STVǸS]�̂YaN[NOS�SXNZZN_WZ

\_XT_WSW[Z�V̀S�ZYrjS\[�[_�[RS�̀SZỲOSg�T̀_ONZN_WZ�ZTS\NlS]�NW�TV̀VàVTRZ�MRPMpPMNNNPMvP�VW]�M�P�_̂�[RNZ�ZS\[N_Wc

MvP�v�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[�NZ�̀STVǸS]�hRSW�[RS�{S[R_]�ui�NWZ[̀YXSW[�NW]N\V[SZ�V�\_W\SW[̀V[N_W�_̂

USZZ�[RVW�doo�TTX�Vr_OS�rV\}à_YW]�_̀�hRSW�W_�Z_VT�rYrrUSZ�V̀S�_rZS̀OS]�hRSW�[RS�VU[S̀WV[NOS

Z\̀SSWNWa�T̀_\S]ỲSZ�ZTS\NlS]�NW�ZS\[N_W��cqcq�_̂�{S[R_]�ui�_̂�VTTSW]Nx�vb|�_̂�[RNZ�TV̀[�V̀S�YZS]c

M�P��TS̀V[_̀Z�XYZ[�YZS�[RS�{S[R_]�ui�X_WN[_̀NWa�̀SfYǸSXSW[Z�ZTS\NlS]�NW�TV̀VàVTR�M\PM�PMNNP�_̂�[RNZ

ZS\[N_W�_̀�[RS�VU[S̀WV[NOS�Z\̀SSWNWa�T̀_\S]ỲSZ�ZTS\NlS]�NW�ZS\[N_W��cqcq�_̂�{S[R_]�ui�_̂�VTTSW]Nx�vb|

_̂�[RNZ�TV̀[c

MNOP��TS̀V[_̀Z�[RV[�YZS�_T[N\VU�aVZ�NXVaNWa�[_�̀SZỲOSg�[RS�̀STVǸS]�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Zk�V̀S�ZYrjS\[�[_

[RS�̀SZỲOSg�T̀_ONZN_WZ�ZTS\NlS]�NW�TV̀VàVTRZ�MRPMpPMNOPMvP�VW]�M�P�_̂�[RNZ�ZS\[N_Wc

MvP�v�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[�NZ�̀STVǸS]�hRSW�[RS�_T[N\VU�aVZ�NXVaNWa�NWZ[̀YXSW[�ZR_hZ�W_�NW]N\V[N_W

_̂�ONZNrUS�SXNZZN_WZc

M�P��TS̀V[_̀Z�XYZ[�YZS�[RS�_T[N\VU�aVZ�NXVaNWa�X_WN[_̀NWa�̀SfYǸSXSW[Z�ZTS\NlS]�NW�TV̀VàVTR�M\PM|P�_̂�[RNZ

ZS\[N_Wc

MNP�wS\_̀]Z�̂_̀�SV\R�X_WN[_̀NWa�ZỲOSg�ZRVUU�rS�XVNW[VNWS]�VZ�ZTS\NlS]�m�nocdpuoVM\PMidPc

MjP�vWWYVU�̀ST_̀[Z�ZRVUU�rS�ZYrXN[[S]�̂_̀�SV\R�\_UUS\[N_W�_̂�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Z�V[�V�hSUU�ZN[S�VW]�SV\R�\_UUS\[N_W

_̂�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Z�V[�V�\_XT̀SZZ_̀�Z[V[N_W�[RV[�NW\UY]S�[RS�NŴ_̀XV[N_W�ZTS\NlS]�NW�m�nocdpuoVMrPM|Pc

{YU[NTUS�\_UUS\[N_W�_̂�̂YaN[NOS�SXNZZN_WZ�\_XT_WSW[Z�V[�V�hSUU�ZN[S�_̀�V[�V�\_XT̀SZZ_̀�Z[V[N_W�XVg�rS�NW\UY]S]�NW�V�ZNWaUS

VWWYVU�̀ST_̀[c
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EGNNDEFBGH�GO�OPQBFBKD�DRBCCBGHC�EGRIGHDHFCT�MC�LDUHDL�BH�V�WXYZ[\XMT�NGEMFDL�MF�]DNN�CBFDC�MHL�EGRIJDCCGJ�CFMFBGHCY�̂MJMQJMIAC

_M̀�FAJGPQA�_D̀�GO�FABC�CDEFBGH�GPFNBHD�FAD�IJGEDLPJD�OGJ�CPSRBFFMN�MHL�MIIJGKMN�GO�MNFDJHMFBKD�OPQBFBKD�DRBCCBGHC�CFMHLMJLCY

M̂JMQJMIAC�_Ò�FAJGPQA�_H̀�IJGKBLD�MIIJGKDL�MNFDJHMFBKD�OPQBFBKD�DRBCCBGHC�CFMHLMJLCY�@AD�FDJRC�aOPQBFBKD�DRBCCBGHC�EGRIGHDHFCb

MHL�aJDIMBJDLb�MJD�LDUHDL�BH�V�WXYZ[\XM�MHL�RPCF�SD�MIINBDL�FG�FAD�MNFDJHMFBKD�OPQBFBKD�DRBCCBGHC�CFMHLMJLC�BH�FABC�CDEFBGHY�@AD

JDcPBJDRDHFC�OGJ�M�RGHBFGJBHQ�INMH�MC�CIDEBUDL�BH�V�WXYZ\deM_È�MHL�_L̀�MIINf�FG�FAD�MNFDJHMFBKD�OPQBFBKD�DRBCCBGHC�CFMHLMJLC�BH

FABC�CDEFBGHY

_M̀ �gOT�BH�FAD�hLRBHBCFJMFGJiC�jPLQRDHFT�MH�MNFDJHMFBKD�RDMHC�GO�DRBCCBGH�NBRBFMFBGH�]BNN�MEABDKD�M�JDLPEFBGH�BH�klm�DRBCCBGHC

MF�NDMCF�DcPBKMNDHF�FG�FAD�JDLPEFBGH�BH�klm�DRBCCBGHC�MEABDKDL�PHLDJ�V�WXYZ\eZMT�V�WXYZ\nZMT�GJ�V�WXYZ\deMT�FAD

hLRBHBCFJMFGJ�]BNN�IPSNBCAT�BH�FAD�opqprhs�rptgu@prT�M�HGFBED�IDJRBFFBHQ�FAD�PCD�GO�FAMF�MNFDJHMFBKD�RDMHC�OGJ�FAD�IPJIGCD�GO

EGRINBMHED�]BFA�V�WXYZ\eZMT�V�WXYZ\nZMT�GJ�V�WXYZ\deMY�@AD�MPFAGJBFf�FG�MIIJGKD�MH�MNFDJHMFBKD�RDMHC�GO�DRBCCBGH

NBRBFMFBGH�BC�JDFMBHDL�Sf�FAD�hLRBHBCFJMFGJ�MHL�CAMNN�HGF�SD�LDNDQMFDL�FG�uFMFDC�PHLDJ�CDEFBGH�vvv_È�GO�FAD�mNDMH�hBJ�hEF

_mhh̀Y

_S̀ �hHf�HGFBED�PHLDJ�IMJMQJMIA�_M̀�GO�FABC�CDEFBGH�RPCF�SD�IPSNBCADL�GHNf�MOFDJ�HGFBED�MHL�MH�GIIGJFPHBFf�OGJ�M�IPSNBE

ADMJBHQY

_È �qDFDJRBHMFBGH�GO�DcPBKMNDHED�FG�FAD�LDCBQHT�DcPBIRDHFT�]GJw�IJMEFBEDT�GJ�GIDJMFBGHMN�JDcPBJDRDHFC�GO�FABC�CDEFBGH�]BNN�SD

DKMNPMFDL�Sf�FAD�OGNNG]BHQ�QPBLDNBHDCx

_v̀ �@AD�MIINBEMHF�RPCF�IJGKBLD�BHOGJRMFBGH�FAMF�BC�CPyEBDHF�OGJ�LDRGHCFJMFBHQ�FAD�MNFDJHMFBKD�RDMHC�GO�DRBCCBGH

NBRBFMFBGH�MEABDKDC�DRBCCBGH�JDLPEFBGHC�FAMF�MJD�MF�NDMCF�DcPBKMNDHF�FG�FAD�DRBCCBGH�JDLPEFBGHC�FAMF�]GPNL�SD

MEABDKDL�Sf�EGRINfBHQ�]BFA�FAD�JDNDKMHF�CFMHLMJLCY�hF�M�RBHBRPRT�FAD�MIINBEMFBGH�RPCF�BHENPLD�FAD�OGNNG]BHQ

BHOGJRMFBGHx

_B̀ �qDFMBNC�GO�FAD�CIDEBUE�DcPBIRDHF�GJ�EGRIGHDHFC�FAMF�]GPNL�SD�BHENPLDL�BH�FAD�MNFDJHMFBKDY

_BB̀�h�LDCEJBIFBGH�GO�FAD�MNFDJHMFBKD�]GJw�IJMEFBEDT�BHENPLBHQT�MC�MIIJGIJBMFDT�FAD�RGHBFGJBHQ�RDFAGLT�RGHBFGJBHQ

BHCFJPRDHF�GJ�RDMCPJDRDHF�FDEAHGNGQfT�MHL�FAD�LMFM�cPMNBFf�BHLBEMFGJC�OGJ�IJDEBCBGH�MHL�SBMCY

_BBB̀�@AD�RDFAGL�LDFDEFBGH�NBRBF�GO�FAD�FDEAHGNGQfT�FDEAHBcPDT�GJ�IJGEDCC�MHL�M�LDCEJBIFBGH�GO�FAD�IJGEDLPJDC�PCDL

FG�LDFDJRBHD�FAD�RDFAGL�LDFDEFBGH�NBRBFY�hF�M�RBHBRPRT�FAD�MIINBEMHF�RPCF�EGNNDEFT�KDJBOfT�MHL�CPSRBF�UDNL�LMFM

DHEGRIMCCBHQ�CDMCGHMN�KMJBMFBGHC�FG�CPIIGJF�FAD�LDFDJRBHMFBGH�GO�FAD�RDFAGL�LDFDEFBGH�NBRBFY�@AD�UDNL�LMFM

RMf�SD�CPIINDRDHFDL�]BFA�RGLDNBHQ�MHMNfCDCT�EGHFJGNNDL�FDCF�CBFD�LMFMT�GJ�GFADJ�LGEPRDHFMFBGHY

_BK̀ �hHf�BHBFBMN�MHL�GHQGBHQ�cPMNBFf�MCCPJMHEDzcPMNBFf�EGHFJGN�RDMCPJDC�HDEDCCMJf�OGJ�RMBHFMBHBHQ�FAD�FDEAHGNGQfT

FDEAHBcPDT�GJ�IJGEDCCT�MHL�FAD�FBRDOJMRDC�OGJ�EGHLPEFBHQ�CPEA�RDMCPJDCY

_K̀ �oJDcPDHEf�GO�RDMCPJDRDHFCY�oGJ�EGHFBHPGPC�RGHBFGJBHQ�FDEAHBcPDCT�FAD�RBHBRPR�LMFM�MKMBNMSBNBFfY

_KB̀�hHf�JDCFJBEFBGHC�OGJ�PCBHQ�FAD�FDEAHGNGQfT�FDEAHBcPDT�GJ�IJGEDCCY

_KBB̀�gHBFBMN�MHL�EGHFBHPGPC�EGRINBMHED�IJGEDLPJDCT�BHENPLBHQ�JDEGJLwDDIBHQ�MHL�JDIGJFBHQT�BO�FAD�EGRINBMHED

IJGEDLPJDC�MJD�LBOODJDHF�FAMH�FAGCD�CIDEBUDL�BH�FABC�CPSIMJFY

_{̀ �oGJ�DMEA�FDEAHGNGQfT�FDEAHBcPDT�GJ�IJGEDCC�OGJ�]ABEA�M�LDFDJRBHMFBGH�GO�DcPBKMNDHEf�BC�JDcPDCFDLT�FAD�MIINBEMFBGH

RPCF�IJGKBLD�M�LDRGHCFJMFBGH�FAMF�FAD�DRBCCBGH�JDLPEFBGH�MEABDKDL�Sf�FAD�MNFDJHMFBKD�RDMHC�GO�DRBCCBGH�NBRBFMFBGH

BC�MF�NDMCF�DcPBKMNDHF�FG�FAD�DRBCCBGH�JDLPEFBGH�FAMF�]GPNL�SD�MEABDKDL�Sf�EGRINfBHQ�]BFA�FAD�JDNDKMHF�CFMHLMJLC�BH

FABC�CPSIMJFY

_L̀ �hHf�MNFDJHMFBKD�RDMHC�GO�DRBCCBGH�NBRBFMFBGHC�MIIJGKDL�PHLDJ�FABC�CDEFBGH�CAMNN�EGHCFBFPFD�M�JDcPBJDL�]GJw�IJMEFBEDT

DcPBIRDHFT�LDCBQHT�GJ�GIDJMFBGHMN�CFMHLMJL�]BFABH�FAD�RDMHBHQ�GO�CDEFBGH�vvv_À_v̀�GO�FAD�mhhY
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XGVV�1YJGKWK�1�PKMTYIGQH�GH�Z[\�KNGOOGQHO�1I�VK1OI�K]TGW1VKHI�IQ�IJK�PKMTYIGQHO�1YJGKWKM�THMKP�̂�_̀abcde1F�IJK

LMNGHGOIP1IQP�XGVV�fTgVGOJF�GH�IJK�hijikLl�kimDnoikF�1�HQIGYK�fKPNGIIGHU�TOK�QE�IJK�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PM�EQP

IJK�fTPfQOK�QE�YQNfVG1HYK�XGIJ�̂�_̀abcde1a�oJK�1TIJQPGIp�IQ�1ffPQWK�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PMO�GO�PKI1GHKM

gp�IJK�LMNGHGOIP1IQP�1HM�OJ1VV�HQI�gK�MKVKU1IKM�IQ�nI1IKO�THMKP�OKYIGQH�qqq0Y2�QE�IJK�\LLa

0g2�rA5:s6C�LHp�HQIGYK�THMKP�f1P1UP1fJ�012�QE�IJGO�OKYIGQH�XGVV�gK�fTgVGOJKM�QHVp�1EIKP�HQIGYK�1HM�1H�QffQPITHGIp�EQP�fTgVGY

JK1PGHUa

0Y2�t;94=95:A8�>=:B64:86@C�jKIKPNGH1IGQH�QE�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PMO�IQ�IJK�MKOGUHF�K]TGfNKHIF�XQPu�fP1YIGYKF

QP�QfKP1IGQH1V�PK]TGPKNKHIO�QE�̂�_̀abcde1�XGVV�gK�KW1VT1IKM�gp�IJK�EQVVQXGHU�UTGMKVGHKOv

0q2�oJK�NQHGIQPGHU�GHOIPTNKHIF�GHYVTMGHU�IJK�NQHGIQPGHU�fPQYKMTPKw

0x2�oJK�NQHGIQPGHU�EPK]TKHYpw

0c2�oJK�ETUGIGWK�KNGOOGQHO�MKyHGIGQHw

0z2�oJK�PKf1GP�PK]TGPKNKHIOw�1HM

0b2�oJK�PKYQPMuKKfGHU�1HM�PKfQPIGHU�PK]TGPKNKHIOa

0M2�3{{7A;94�A<�94567895:;6�<=>:5:;6�6?:@@:A8@�@598B97BC�LHp�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PM�1ffPQWKM�THMKP�IJGO

OKYIGQH�OJ1VVv

0q2�\QHOIGITIK�1�PK]TGPKM�MKOGUHF�K]TGfNKHIF�XQPu�fP1YIGYKF�QP�QfKP1IGQH1V�OI1HM1PM�XGIJGH�IJK�NK1HGHU�QE�OKYIGQH

qqq0J20q2�QE�IJK�\LLw�1HM

0x2�|K�N1MK�1W1GV1gVK�EQP�TOK�gp�1Hp�QXHKP�QP�QfKP1IQP�GH�NKKIGHU�IJK�PKVKW1HI�OI1HM1PMO�1HM�PK]TGPKNKHIO�KOI1gVGOJKM

EQP�1EEKYIKM�E1YGVGIGKO�THMKP�̂�_̀abcde1a

0K2�rA5:}s95:A8C

0q2�LH�QXHKP�QP�QfKP1IQP�NTOI�HQIGEp�IJK�LMNGHGOIP1IQP�QE�1MQfIGQH�QE�IJK�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PMO

XGIJGH�IJK�yPOI�1HHT1V�PKfQPI�EQVVQXGHU�GNfVKNKHI1IGQH�QE�IJK�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PMF�1O�OfKYGyKM�GH

�̂_̀abzx̀10120c2a

0x2�LH�QXHKP�QP�QfKP1IQP�GNfVKNKHIGHU�QHK�QE�IJK�1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PMO�NTOI�OTgNGI�IJK�PKfQPIO

OfKYGyKM�GH�̂�_̀abzx̀10g20e20GGG2a�LH�QXHKP�QP�QfKP1IQP�NTOI�1VOQ�N1GHI1GH�IJK�PKYQPMO�OfKYGyKM�gp�IJK�OfKYGyY

1VIKPH1IGWK�ETUGIGWK�KNGOOGQHO�OI1HM1PM�EQP�1�fKPGQM�QE�1I�VK1OI�b�pK1POa
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sA?{76@@A7�@595:A8�:8�5�6��5956�A<��94:<A78:9C�LH�1EEKYIKM�E1YGVGIpF�XJGYJ�GO�IJK�YQVVKYIGQH�QE�ETUGIGWK�KNGOOGQHO

YQNfQHKHIOF�1O�MKyHKM�GH�̂�_̀abzc̀1F�VQY1IKM�1I�1�XKVV�OGIK�QP�1�YQNfPKOOQP�OI1IGQH�GH�IJK�nI1IK�QE�\1VGEQPHG1�N1p�KVKYI

IQ�PKMTYK�Z[\�KNGOOGQHO�IJPQTUJ�YQNfVG1HYK�XGIJ�IJK�NQHGIQPGHUF�PKf1GPF�1HM�PKYQPMuKKfGHU�PK]TGPKNKHIO�GH�IJK

\1VGEQPHG1�\QMK�QE�kKUTV1IGQHOF�IGIVK�qeF�OKYIGQHO�db__b�db__eF�KEEKYIGWK��1HT1Pp�qF�x̀x̀F�1O�1H�1VIKPH1IGWK�IQ�YQNfVpGHU

XGIJ�IJK�PK]TGPKNKHIO�GH�̂�_̀abcde10E20q2�1HM�0x2F�0U20q2�IJPQTUJ�0z2F�0J2F�1HM�0G2a�oJK�GHEQPN1IGQH�OfKYGyKM�GH�̂

_̀abzx̀10g20e20GGG20L2�1HM�IJK�GHEQPN1IGQH�OfKYGyKM�GH�KGIJKP�̂�_̀abzx̀10g20e20GGG20|2�QP�0\2�N1p�gK�fPQWGMKM�1O�1H

1VIKPH1IGWK�IQ�IJK�PK]TGPKNKHIO�GH�̂�_̀abcde10S2a
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sA?{76@@A7�@595:A8�:8�5�6��5956�A<��A4A79BAC�LH�1EEKYIKM�E1YGVGIpF�XJGYJ�GO�IJK�YQVVKYIGQH�QE�ETUGIGWK�KNGOOGQHO

YQNfQHKHIOF�1O�MKyHKM�GH�̂�_̀abzc̀1F�VQY1IKM�1I�1�XKVV�OGIK�QP�1�YQNfPKOOQP�OI1IGQH�GH�IJK�nI1IK�QE�\QVQP1MQ�N1p�KVKYI

IQ�YQNfVp�XGIJ�IJK�NQHGIQPGHUF�PKf1GPF�1HM�PKYQPMuKKfGHU�PK]TGPKNKHIO�GH�\QVQP1MQ�kKUTV1IGQH�eF��1PI�jF�OKYIGQH�Dal�QP�DDaiF

KEEKYIGWK�hKgPT1Pp�qzF�x̀x̀F�EQP�XKVV�OGIKO�1HM�YQNfPKOOQP�OI1IGQHOF�1O�1H�1VIKPH1IGWK�IQ�YQNfVpGHU�XGIJ�IJK�PK]TGPKNKHIO

GH�̂�_̀abcde10E20q2�1HM�0x2F�0U20q2�IJPQTUJ�0z2F�0J2F�1HM�0G2F�fPQWGMKM�IJK�NQHGIQPGHU�GHOIPTNKHI�TOKM�GO�1H�QfIGY1V�U1O

GN1UGHU�QP�1��KIJQM�xq�GHOIPTNKHI�0OKK�1ffKHMG��L�e�QE�IJGO�f1PI2a��QHGIQPGHU�NTOI�gK�YQHMTYIKM�QH�1I�VK1OI�1

OKNG1HHT1V�g1OGO�EQP�XKVV�OGIKO�1HM�YQNfPKOOQP�OI1IGQHOa�DE�TOGHU�IJK�1VIKPH1IGWK�GH�IJGO�f1P1UP1fJ�0U2F�IJK�GHEQPN1IGQH

OfKYGyKM�GH�̂�_̀abzx̀10g20e20GGG20L2�1HM�0\2�NTOI�gK�fPQWGMKM�GH�VGKT�QE�IJK�PK]TGPKNKHIO�GH�̂�_̀abcde10S2a
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5�6��5956�A<���:AC�LH�1EEKYIKM�E1YGVGIpF�XJGYJ�GO�IJK�YQVVKYIGQH�QE�ETUGIGWK�KNGOOGQHO�YQNfQHKHIOF�1O�MKyHKM�GH�̂�_̀abzc̀1F

VQY1IKM�1I�1�XKVV�OGIK�GH�IJK�nI1IK�QE�[JGQ�N1p�KVKYI�IQ�YQNfVp�XGIJ�IJK�NQHGIQPGHUF�PKf1GPF�1HM�PKYQPMuKKfGHU

PK]TGPKNKHIO�GH�[JGQ�mKHKP1V��KPNGIO�qxaqF�nKYIGQH�\ab�1HM�qxaxF�nKYIGQH�\abF�KEEKYIGWK�LfPGV�qzF�x̀qzF�1O�1H�1VIKPH1IGWK�IQ

YQNfVpGHU�XGIJ�IJK�PK]TGPKNKHIO�GH�̂�_̀abcde10E20q2F�0U20q2F�0c2F�1HM�0z2F�0J2F�1HM�0G2F�fPQWGMKM�IJK�NQHGIQPGHU�GHOIPTNKHI

TOKM�GO�QfIGY1V�U1O�GN1UGHU�QP�1��KIJQM�xq�GHOIPTNKHI�0OKK�1ffKHMG��L�e�QE�IJGO�f1PI2�XGIJ�1�VK1u�MKyHGIGQH�1HM�PK1MGHU
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AB�CDD�EEF�AG�HGIJKIGL�MANOKAGONH�FPQK�RI�SANTPSKIT�AN�JK�UIJQK�J�QIFOJNNPJU�RJQOQ�JNT�QVOE�EIGOATQ�SJNNAK�RI�JEEUOITL

WXI�ONBAGFJKOAN�QEISOYIT�ON�Z�[DLC\]DĴR_̂̀ _̂OOO_̂a_�JNT�KXI�ONBAGFJKOAN�QEISOYIT�ON�IOKXIG�Z�[DLC\]DĴR_̂̀ _̂OOO_̂b_�AG�̂c_

FJd�RI�EGAeOTIT�JQ�JN�JUKIGNJKOeI�KA�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

Ô_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p�{xv|nmwwxn

wlplqxo�qo�lzm�~lplm�xs��zqx��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ�TIYNIT�ON�Z

[DLC\gDJ��UASJKIT�JK�J�SAFEGIQQAG�QKJKOAN�ON�KXI��KJKI�AB��XOA�FJd�IUISK�KA�SAFEUd��OKX�KXI�FANOKAGONH��GIEJOG��JNT

GISAGTVIIEONH�GIfPOGIFINKQ�ON��XOA��INIGJU��IGFOK���L���IBBISKOeI��IRGPJGd�̀��]D�̀��JQ�JN�JUKIGNJKOeI�KA�SAFEUdONH��OKX

KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀ĴB_̂]_��̂H_̂]_�KXGAPHX�̂\_��̂X_��JNT�̂O_��EGAeOTIT�KXI�FANOKAGONH�ONQKGPFINK�PQIT�OQ�AEKOSJU

HJQ�OFJHONH�AG�J�MIKXAT�]��ONQKGPFINK�̂QII�JEEINTO��a�̀�AB�KXOQ�EJGK_��OKX�J�UIJV�TIYNOKOAN�JNT�GIJTONH�AB�CDD�EEF�AG

HGIJKIGL�MANOKAGONH�FPQK�RI�SANTPSKIT�AN�JK�UIJQK�J�QIFOJNNPJU�RJQOQ�JNT�QVOE�EIGOATQ�SJNNAK�RI�JEEUOITL�WXI

ONBAGFJKOAN�QEISOYIT�ON�Z�[DLC\]DĴR_̂̀ _̂OOO_̂a_�JNT�KXI�ONBAGFJKOAN�QEISOYIT�ON�IOKXIG�Z�[DLC\]DĴR_̂̀ _̂OOO_̂b_�AG�̂c_�FJd

RI�EGAeOTIT�JQ�JN�JUKIGNJKOeI�KA�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

î_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p��mkk�wqlm�qo

lzm�~lplm�xs��moow�krpoqp��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ�TIYNIT�ON�Z

[DLC\gDJ��UASJKIT�JK�J��IUU�QOKI�ON�KXI��KJKI�AB��INNQdUeJNOJ�FJd�IUISK�KA�SAFEUd��OKX�KXI�FANOKAGONH��GIEJOG��JNT

GISAGTVIIEONH�GIfPOGIFINKQ�ON��INNQdUeJNOJ��INIGJU��IGFOK�Ca��QISKOAN����IBBISKOeI�aPHPQK����]D����JQ�JN�JUKIGNJKOeI�KA

SAFEUdONH��OKX�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀ĴB_̂]_��̂H_̂]_�KXGAPHX�̂\_��̂X_��JNT�̂O_��EGAeOTIT�KXI�FANOKAGONH�ONQKGPFINK

PQIT�OQ�JN�AEKOSJU�HJQ�OFJHONH�AG�J�MIKXAT�]��ONQKGPFINK�̂QII�JEEINTO��a�̀�AB�KXOQ�EJGK_L�WXI�ONBAGFJKOAN�QEISOYIT�ON�Z

[DLC\]DĴR_̂̀ _̂OOO_̂a_�JNT�KXI�ONBAGFJKOAN�QEISOYIT�ON�IOKXIG�Z�[DLC\]DĴR_̂̀ _̂OOO_̂b_�AG�̂c_�FJd�RI�EGAeOTIT�JQ�JN

JUKIGNJKOeI�KA�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

V̂_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p�{xv|nmwwxn

wlplqxo�qo�lzm�~lplm�xs��moow�krpoqp��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ

TIYNIT�ON�Z�[DLC\gDJ��UASJKIT�JK�J�SAFEGIQQAG�QKJKOAN�ON�KXI��KJKI�AB��INNQdUeJNOJ�FJd�IUISK�KA�SAFEUd��OKX�KXI

FANOKAGONH��GIEJOG��JNT�GISAGTVIIEONH�GIfPOGIFINKQ�ON��INNQdUeJNOJ��INIGJU��IGFOK�C��QISKOAN����IBBISKOeI�aPHPQK����]D���

JQ�JN�JUKIGNJKOeI�KA�SAFEUdONH��OKX�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀ĴB_̂]_��̂H_̂]_�KXGAPHX�̂\_��̂X_��JNT�̂O_��EGAeOTIT�KXI

FANOKAGONH�ONQKGPFINK�PQIT�OQ�JN�AEKOSJU�HJQ�OFJHONH�AG�J�MIKXAT�]��ONQKGPFINK�̂QII�JEEINTO��a�̀�AB�KXOQ�EJGK_L�WXI

ONBAGFJKOAN�QEISOYIT�ON�Z�[DLC\]DĴR_̂̀ _̂OOO_̂a_�JNT�KXI�ONBAGFJKOAN�QEISOYIT�ON�IOKXIG�Z�[DLC\]DĴR_̂̀ _̂OOO_̂b_�AG�̂c_�FJd

RI�EGAeOTIT�JQ�JN�JUKIGNJKOeI�KA�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

Û_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p��mkk�wqlm�qo

lzm�~lplm�xs��m�pw��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ�TIYNIT�ON�Z

[DLC\gDJ��UASJKIT�JK�J��IUU�QOKI�ON�KXI��KJKI�AB�WI�JQ�FJd�IUISK�KA�SAFEUd��OKX�KXI�FANOKAGONH��GIEJOG��JNT�GISAGTVIIEONH

GIfPOGIFINKQ�ON�KXI�aOG��PJUOKd��KJNTJGT��IGFOK�BAG��OU�JNT��JQ��JNTUONH�JNT��GATPSKOAN��JSOUOKOIQ��QISKOAN�̂I_̂[_�

IBBISKOeI��AeIFRIG����]D�]��AG�JK�gD�WI�JQ�aTFONOQKGJKOeI�cATI�QISKOAN���[L[]D��IBBISKOeI��IEKIFRIG�\��]DDD��JQ�JN

JUKIGNJKOeI�KA�SAFEUdONH��OKX�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀ĴB_̂]_��̂H_̂]_�KXGAPHX�̂\_��̂X_��JNT�̂O_��EGAeOTIT�KXI�FANOKAGONH

ONQKGPFINK�PQIT�OQ�AEKOSJU�HJQ�OFJHONH�AG�J�MIKXAT�]��ONQKGPFINK�̂QII�JEEINTO��a�̀�AB�KXOQ�EJGK_��OKX�J�UIJV�TIYNOKOAN

JNT�GIJTONH�AB�CDD�EEF�AG�HGIJKIGL�MANOKAGONH�FPQK�RI�SANTPSKIT�AN�JK�UIJQK�J�QIFOJNNPJU�RJQOQ�JNT�QVOE�EIGOATQ�FJd

NAK�RI�JEEUOITL��B�PQONH�KXI�GIfPOGIFINK�ON�KXOQ�EJGJHGJEX�̂U_��KXI�ONBAGFJKOAN�QEISOYIT�ON�Z�[DLC\]DĴR_̂̀ _̂OOO_̂a_�JNT�̂c_

FPQK�RI�EGAeOTIT�ON�UOIP�AB�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

F̂_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p�{xv|nmwwxn

wlplqxo�qo�lzm�~lplm�xs��m�pw��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ�TIYNIT�ON

Z�[DLC\gDJ��UASJKIT�JK�J�SAFEGIQQAG�ON�KXI��KJKI�AB�WI�JQ�FJd�IUISK�KA�SAFEUd��OKX�KXI�FANOKAGONH��GIEJOG��JNT

GISAGTVIIEONH�GIfPOGIFINKQ�ON�KXI�aOG��PJUOKd��KJNTJGT��IGFOK�BAG��OU�JNT��JQ��JNTUONH�JNT��GATPSKOAN��JSOUOKOIQ��QISKOAN

Î_̂[_��IBBISKOeI��AeIFRIG����]D�]��AG�JK�gD�WI�JQ�aTFONOQKGJKOeI�cATI�QISKOAN���[L[]D��IBBISKOeI��IEKIFRIG�\��]DDD��JQ

JN�JUKIGNJKOeI�KA�SAFEUdONH��OKX�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀ĴB_̂]_��̂H_̂]_�KXGAPHX�̂\_��̂X_��JNT�̂O_��EGAeOTIT�KXI

FANOKAGONH�ONQKGPFINK�PQIT�OQ�AEKOSJU�HJQ�OFJHONH�AG�J�MIKXAT�]��ONQKGPFINK�̂QII�JEEINTO��a�̀�AB�KXOQ�EJGK_��OKX�J�UIJV

TIYNOKOAN�JNT�GIJTONH�AB�CDD�EEF�AG�HGIJKIGL�MANOKAGONH�FPQK�RI�SANTPSKIT�AN�JK�UIJQK�J�QIFOJNNPJU�RJQOQ�JNT�QVOE

EIGOATQ�FJd�NAK�RI�JEEUOITL��B�PQONH�KXI�JUKIGNJKOeI�ON�KXOQ�EJGJHGJEX�̂F_��KXI�ONBAGFJKOAN�QEISOYIT�ON�Z�[DLC\]DĴR_̂̀ _

ÔOO_̂a_�JNT�̂c_�FPQK�RI�EGAeOTIT�ON�UOIP�AB�KXI�GIfPOGIFINKQ�ON�Z�[DLCgh̀Ĵi_L

N̂_�jklmnoplqrm�stuqlqrm�mvqwwqxow�nmytqnmvmolw�sxn�lzm�{xkkm{lqxo�xs�stuqlqrm�mvqwwqxow�{xv|xomolw�kx{plm}�pl�p��mkk�wqlm�qo

lzm�~lplm�xs��lpz��aN�JBBISKIT�BJSOUOKd���XOSX�OQ�KXI�SAUUISKOAN�AB�BPHOKOeI�IFOQQOANQ�SAFEANINKQ��JQ�TIYNIT�ON�Z�[DLC\gDJ�

JNT�OQ�GIfPOGIT�KA�SANKGAU�IFOQQOANQ�ON�JSSAGTJNSI��OKX��KJX�aTFONOQKGJKOeI�cATI��gD̀�CD[�JNT��gD̀�CD̀��UASJKIT�JK�J

�IUU�QOKI�ON�KXI��KJKI�AB��KJX�FJd�IUISK�KA�SAFEUd��OKX�KXI�FANOKAGONH��GIEJOG��JNT�GISAGTVIIEONH�GIfPOGIFINKQ�ON�KXI��KJX

aTFONOQKGJKOeI�cATI��gD̀�CDh��IBBISKOeI�MJGSX�]��]D����JQ�JN�JUKIGNJKOeI�KA�SAFEUdONH��OKX�KXI�GIfPOGIFINKQ�ON�Z
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WLNTU_V[a�̀VPR�h�eicnnldXfdSfdnf�LY�dlf�V[�SWWLŶS[WQ�̀VPR�h�eicjrsjSdXfdlf�̀VPR�PRQ�V[VPVSU�S[[MSU�YQTLYP�OTQWVgQ̂�V[�h

eicjkliSdXfc

dtf�uL�SWRVQ]Q�V[VPVSU�WLNTUVS[WQ�̀VPR�PRQ�\MaVPV]Q�QNVOOVL[�OPS[̂SŶO�\LY�QSWR�WLUUQWPVL[�L\�\MaVPV]Q�QNVOOVL[O�WLNTL[Q[PO

SP�S�̀QUU�OVPQ�S[̂�QSWR�WLUUQWPVL[�L\�\MaVPV]Q�QNVOOVL[O�WLNTL[Q[PO�SP�S�WLNTYQOOLY�OPSPVL[�_LM�NMOP�WLNTU_�̀VPR

TSYSaYSTRO�dtfdnf�PRYLMaR�djf�L\�PRVO�OQWPVL[c

dnf�KLM�NMOP�̂Q]QULT�S�\MaVPV]Q�QNVOOVL[O�NL[VPLYV[a�TUS[�SO�YQZMVYQ̂�V[�h�eicjrsoSdXfb�dWfb�S[̂�d̂fc

dlf�KLM�NMOP�WL[̂MWP�S[�V[VPVSU�NL[VPLYV[a�OMY]Q_�SO�YQZMVYQ̂�V[�h�eicjrsoSd\fc
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TSYSaYSTRO�dvfdnfdVf�PRYLMaR�dVVVf�L\�PRVO�OQWPVL[�̀VPRV[�kj�̂S_O�L\�PRQ�Q[̂�L\�QSWR�NL[PRc�uRQ�YLUUV[a�nlwNL[PR

S]QYSaQ�L\�PRQ�PLPSU�̀QUU�OVPQ�TYL̂MWPVL[�̂QPQYNV[Q̂�SWWLŶV[a�PL�TSYSaYSTR�dvfdnfdVVVf�L\�PRVO�OQWPVL[�NMOP�XQ�SP�LY
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[TRQMOTYV�YR�KL̀QR\TKTYVa�|�_LRONQR�MQROT_̂�ONPO�ONQ�MZYKQ[�\QVO�K̂KOQS�[QKTWV�PV[�MP̀PMTÔ�PKKQKKSQVO�]PK
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;:?=8?>87�8f;18?;18>�4>�=8987B1?8=�1?�F474C74FA�/I2/T2/01112/̀2�:@�9A1>�>8;91:?L

/g2�Y@987�9A8�;:BF514?;8�=498>�>F8;1U8=�1?�N�OPLQVdP4/42D�1@�G:6�A408�58>>�9A4?�STP�=4G>�:@�=494�@:7
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O�̀NRTNT�sL[VW�aNẀNNV�ẀL�SNPW[LVS�L\�QOMT�̂[̂[V]�LM�O�aLRWNT�OVT�]OS�NWNT�TZPW[V]��OV]Nd_�XLZ�YZSW�YNNW�WQN
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KU�V\\TKRVbT]d�mNQ�_Q[S�[Qb_KS�VOOQVT�W]\NWS[�UNTTǸ KOc�Sa]�\WNR]PQW]�[\]RKj]P�KO�\VWVcWV\a�JbLJkkL�NU�SaK[�[]RSKNOd��a]

KOKSKVT�VOOQVT�W]\NWS�K[�PQ]�ON�TVS]W�SaVO��y�PVX[�VUS]W�Sa]�]OP�NU�Sa]�KOKSKVT�RN_\TKVOR]�\]WKNP�V[�P]S]W_KO]P�VRRNWPKOc�SN

w�xydzrkyVd��Qb[]̂Q]OS�VOOQVT�W]\NWS[�VW]�PQ]�ON�TVS]W�SaVO�[V_]�PVS]�]VRa�X]VW�V[�Sa]�KOKSKVT�VOOQVT�W]\NWSd�nU�XNQ�Ǹ O
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U<0>>03:>�X6=6�b5934=0:B�V:=54E675�/JUXbV1@�5_759=�6>�3;=M0:5?�0:�=80>�9646B4698�/F1/T1/01K�/JUXbV�76:�F5
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