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È Regulated Facilities

È Components 

È Estimating Emissions

È Regulations and Standards

È Method 21

È Field Inspections



LDAR is a work practice designed to 
identify leaking equipment so that 
emissions can be reduced through 

repairs. A component that is subject to 
LDAR requirements must be 

monitored at specified, regular 
intervals to determine whether or not it 

is leaking. Any leaking component 
must then be repaired or replaced 

within a specified time frame. 



ÈLDAR programs. Identifying 
Components 

ÈLeak Definition 

ÈMonitoring Components 

ÈRepairing Components 

ÈRecordkeeping
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È Public Health

È Safety

È Reliability

È Economic
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Reactive Organic 

Compounds

(ROCs,ROGs,VOCs)

Non-Reactive 

Organic Compounds

Hazardous Air 

Pollutants

(HAPs)
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È NSPS (40 CFR 60)

ð SOCMIs (Subpart VV)
ð Petroleum Refineries (Subpart GGG)
ðNatural Gas Processing Plants (Subpart KKK)
ð Polymer Manufacturing Plants (Subpart DDD)

È NESHAP (40 CFR 61)

ð Benzene (Subparts J & V)
ð Vinyl Chloride (Subpart F)

È HON (40 CFR 63, Subpart H)

È RCRA (40 CFR 264, 265, Subparts AA, BB)

ðHazardous Waste TSDFs
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Appendix A

Federal Regulations That Require a Formal LDAR Program With Method 21

40 CFR

Part     Subpart    Regulation Title

60        VV SOCMI VOC Equipment Leaks NSPS

60 DDD Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing

Industry

60 GGG Petroleum Refinery VOC Equipment Leaks NSPS

60 KKK Onshore Natural Gas Processing Plant VOC Equipment Leaks NSPS

61 J National Emission Standard for Equipment Leaks (Fugitive Emission Sources) of

Benzene

61 V Equipment Leaks NESHAP

63 H Organic HAP Equipment Leak NESHAP (HON)

63 I Organic HAP Equipment Leak NESHAP for Certain Processes

63 J Polyvinyl Chloride and Copolymers Production NESHAP

63 R Gasoline Distribution Facilities (Bulk Gasoline Terminals and Pipeline Breakout

Stations)

63 CC Hazardous Air Pollutants from Petroleum Refi neries

63 DD Hazardous Air Pollutants from Off-Site Waste and Recovery Operations

63 SS Closed Vent Systems, Control Devices, Recovery Devices and Routing to a Fuel

Gas System or a Process

63 TT Equipment Leaks ïControl Level 1

63 UU Equipment Leaks ïControl Level 2

63 YY Hazardous Air Pollutants for Source Categories: Generic Maximum Achievable

Control Technology Standards

63 GGG Pharmaceuticals Production

63 III Hazardous Air Pollutants from Flexible Polyurethane Foam Production

63 MMM Hazardous Air Pollutants for Pesticide Active Ingredient Production

63 FFFF Hazardous Air Pollutants: Miscellaneous Organic Chemical Manufacturing

63 GGGGG Hazardous Air Pollutants: Site Remediation

63 HHHHH Hazardous Air Pollutants: Miscellaneous Coating Manufacturing

65 F Consolidated Federal Air Rule ïEquipment Leaks

264 BB Equipment Leaks for Hazardous Waste TSDFs

265 BB Equipment Leaks for Interim Status Hazardous Waste TSDFs

Note: Many of these regulations have identical requirements, but some have different applicability

and control requirements.
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Appendix B

Federal Regulations That Require the Use of Method 21 But Do Not Require a Formal LDAR Program 

40 CFR

Part Subpart Regulation Title 

60 XX Bulk Gasoline Terminals 

60 QQQ VOC Emissions from Petroleum Refinery Wastewater Systems 

60 WWW Municipal Solid Waste Landfills 

61 F Vinyl Chloride 

61 L Benzene from Coke By-Products 

61 BB Benzene Transfer 

61 FF Benzene Waste Operations 

63 G Organic Hazardous Air Pollutants from SOCMI for Process Vents, Storage 

Vessels, Transfer Operations, and Wastewater 

63 M Perchloroethylene Standards for Dry Cleaning 

63 S Hazardous Air Pollutants from the Pulp and Paper Industry 

63 Y Marine Unloading Operations 

63 EE Magnetic Tape Manufacturing Operations 

63 GG Aerospace Manufacturing and Rework Facilities 

63 HH Hazardous Air Pollutants from Oil and Gas Production Facilities 

63 OO Tanks ïLevel 1 

63 PP Containers 

63 QQ Surface Impoundments 

63 VV Oil/Water, Organic/Water Separators 

63 HHH Hazardous Air Pollutants from Natural Gas Transmission and Storage 

63 JJJ Hazardous Air Pollutant Emissions: Group IV Polymers and Resins 

63 VVV Hazardous Air Pollutants: Publicly Owned Treatment Works 

65 G CFAR ïClosed Vent Systems 

264 AA Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal 

Facilities - Process Vents 

264 CC Owners and Operators of Hazardous Waste Treatment, Storage and Disposal 

Facilities - Tanks, Surface Impoundments, Containers 

265 AA Interim Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities ïProcess Vents 

265 CC Interim Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities - Tanks, Surface Impoundments, Containers 

270 B Hazardous Waste Permit Program ïPermit Application 

270 J Hazardous Waste Permit Program ïRCRA Standardized Permits for Storage 

Tanks and Treatment Units



Pumps 

Valves 

Connectors 

Sampling connections 

Compressors 

Pressure relief devices 

Open-ended lines 



Component RangeAverage

Pumps 10 ς360 100 

Valves 150 ς46,000 7,400 

Connectors 600 ς60,000 12,000 

Open-ended lines 1 ς1,600 560 

Sampconnections 20 ς200 80 

Pressure relief valv5 ς360 90 



Equipment component counts at a 
typical refinery or chemical plant(1995) 

Component Range             Average

Pumps 10ς360 100

Valves 150 ς46,000 7,400 

Connectors 600 ς60,000 12,000 

Open-ended lines 1 ς1,600 560 

Sampconnections 20 ς200 80 

Pressure relief valv5 ς360 90 



Uncontrolled VOCemissions at a 
typical facility (1995)

Component             Percent of Total Emissions                       
Pumps  3  

Valves  62 

Connectors 31 

Open-ended lines 1 

Sampling connections  2 

Pressure relief valves 1 

Total uncontrolled emissions  653T/y



Component Population and
Fugitive Emissions Profiles
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Leaks happen

Where

Why

How



Valve



Manual Globe Valve

Handwheel

Stem

Packing Nut

Packing

Bonnet

Disk

Seat



Control Valve



Control Valve



Ball 
ValvePotential Leak 

Areas



ÈPacking Gland

ÈO-Rings

ÈBellows Seal

ÈDiaphragm
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p. 33, 34



Metal 
Bellows



Diaphragm Valves

Weir Diaphragm Seal Bonnet Diaphragm Seal



ÈTightening bonnet bolts

ÈReplacing bonnet bolts

ÈTightening packing gland 

nuts 

È Injecting lubricant into 

lubricated packing
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Manual Globe Valve

Handwheel

Stem

Packing Nut

Packing

Bonnet

Disk

Seat



È Centifugal

È Rotary

È Reciprocating

È Canned

È Diaphragm

È Magnet Drive
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p. 27



Potential Leak Flow Line

Impeller







È Simple Packed Seal

È Basic Single Mechanical Seal

È Dual Mechanical Seal

È Seal-Less

È Diaphragm Pump

È Magnet Drive Pump

37

pp. 27-29



Simple Packed Seal



Basic Single Mechanical Seal

Spring Shaft 
Packing

Rotating 
Seal Ring

Seal Face



Rotating Face

Stationary Face

Quench Port

Flange Bushing

Flush Port

Seal Flange
Shaft Sleeve

Low 

Emission 

Mechanical 

Seal

Courtesy BW/IP International, Inc.



Double Mechanical Seal

Seal Face Seal Face

Inner Seal Assembly Outer Seal Assembly





Seal-Less Canned Motor Pump


