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b SINSIESN(40 CFR 60)

- SO@CMIsi(Subpart VV)

- Petroleum Refineries (Subpart GGG)

- NNatural (Gas I'roces ing Plants (Subpart KKK)
- Polymer Manu acturing Plants (Subpart DDD)
5| NESHAP (40 CFR61)
- Benzene (Subparts | & V)

- Vinyl Chloride (Subpart F)
v "I ON (40 CFR 63, Subpart H)

- = KERA (40 CFR 264, 265, Subparts AA, BB)
‘ - Hazardous Waste TSDFs




LDAR Program With Method 21

ion Title
SOCMI VOC Equipment Leaks NSPS
Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing

Petroleum Refinery VOC Equipment Leaks NSPS
shore Natural Gas Processing Plant VOC Equipment Leaks NSPS
al Emission Standard for Equipment Leaks (Fugitive Emission Sources) of

quipment Leak NESHAP (HON)
ipment Leak NESHAP for Certain Processes
Copolymers Production NESHAP
ilities (Bulk Gasoline Terminals and Pipeline Breakout

-~ CC Hazardous Air Pol
DD Hazardous Air Pollutants
SS Closed Vent Systems, Control
a Process

troleum Refi neries
ite Waste and Recovery Operations
, Recovery Devices and Routing to a Fuel

Equipment Leaks — Control Level 1
Equipment Leaks — Control Level 2
Hazardous Air Pollutants for Source Categories: Generic Maximum Achievable

Pharmaceuticals Production

Hazardous Air Pollutants from Flexible Polyurethane Foam Production
Hazardous Air Pollutants for Pesticide Active Ingredient Production

Hazardous Air Pollutants: Miscellaneous Organic Chemical Manufacturing
8 Hazardous Air Pollutants: Site Remediation

63 Hazardous Air Pollutants: Miscellaneous Coating Manufacturing

65 Consolidated Federal Air Rule — Equipment Leaks
264 2]3] Equipment Leaks for Hazardous Waste TSDFs
265 2]3] 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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f Method 21 But Do Not Require a Formal LDAR Program

gulation Title

Bulk Gasoline Terminals

VOC Emissions from Petroleum Refinery Wastewater Systems

Municipal Solid Waste Landfills

Vinyl Chloride

Benzene from Coke By-Products

Benzene Transfer

Benzene Waste Operations

Organic Hazardous Air Pollutants from SOCMI for Process Vents, Storage

loroethylene Standards for Dry Cleaning
s Air Pollutants from the Pulp and Paper Industry
ding Operations

anufacturing Operations
Aerospal uring and Rework Facilities
Hazardous Al ts from Oil and Gas Production Facilities
Tanks — Level 1 :
Containers
Surface Impoundments
Oil/Water, Organic/Water Separators
Hazardous Air Pollutants from Natural Gas Transmission and Storage
Hazardous Air Pollutant Emissions: Group IV Polymers and Resins
Hazardous Air Pollutants: Publicly Owned Treatment Works
CFAR — Closed Vent Systems
2 Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities - Process
264 CC™ ™™ Owners and Operators of Hazardous Waste Treatment, Storage and Disposal
Facilities - Tanks, Surface Impoundments, Containers

65 AA Interim Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities — Process Vents
265 CcC Interim Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities - Tanks, Surface Impoundments, Containers
270 B Hazardous Waste Permit Program — Permit Application
270 J Hazardous Waste Permit Program — RCRA Standardized Permits for Storage
Tanks and Treatment Units
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»OURCES OF EQUIPMENT

Sampling connections
Compressors
Pressure relief devices

Open-ended lines



onent counts at a typical
“hemical plant(1995)

geAverage
Pumps

Valves

Connectors

Open-ended li

Samp connect

Pressure relie



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

Component Range
Pumps 10 - 360
Valves 150 - 46,000
Connectors 600 — 60,000

Open-ended lines 1-1,600
Samp connections  20-200
Pressure relief valv 5 — 360

Average

100
7,400
12,000
560

80

90



Uncontrolled VOC emissions at a
typical facility (19s5)

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
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Leaks happen
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Attempt at Repair
for Valves

= Tightening bonnet bolts

Replacing bonnet bolts

itening packing gland

nuts

= Injecting lubricant into

lubricated packing
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o Magnet Drive Pump

pp. 27-29
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Gland Gasket

Pump Stuffing Box
Insert Packing

_Stationary Element

Fluid End
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Sealing-Liquid Sealing-Liquid
Inle Outlet

Possible Leak into
Sealing Fluid

Double Mechanical Seal




igal Pump with
duble Mechanical Seal
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CONTAINMENT SHELL

TORQUE RING (INNER MAGNET RING)
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= Mechanical
= Packed
= Liquid-Film

pp. 30-31
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Restrictive Ring Seal

Labyrinth Seal



Qil in From Reservoir
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Vent Systems

erated for no detectable
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1trol Devices

dence time and temperature

ral conditions
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Flanges

63



readed

—
—
—
—
—
—
| —
—
—
—
—
—_
—
—

64



65




ut it all together
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Counting
Components




Counting Components
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nponents do you count?
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s of service
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n VOC or HAP service
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uid service

IS gas Or vapor service
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Iquid service

of the organic compounds
> (0.3 kPaat20’ Cand

process stream and
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deavy liquid service

of equipment 1S not 1n
ight liquid service
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PA Protocol Refinery
Average Emission Factors

Service Emission Factor
(kg/hr)

Gas/Vapor 0.0268
ight Liquid 0.0109
Liquid 0.00023

Seals Light Liquid 0.114
Heavy Liquid 0.0210

essor Seals Gas/Vapor 0.636

Relief Valve Gas/Vapor 0.160

Connectors All 0. 00025

-~ Open-Ended Lines All 0.00230

Sampling Connections All 0. 0150

/8



1995 EPA Protocol Refinery
Ing Value Range Emission Factors

< 10,000 ppm > 10,000 ppm

Service Factor (kg/hr) Factor(kg/hr)

0.00060 0.2626
id 0.0017 0.0.0852
id 0.00023 0.00023

Light Liquid 0.0120 0.437

Heavy Liquid  0.0135 0.3885

or Seals All 0.0894 1.608

Pressure Relief Valves Gas 0.0447 1.691
Connectors All 0.000060 0.0375
Open-Ended Lines All 0.00150 0.01195
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Example

LE &~

Eoruipnent type

1. pUMMARY OF BOUIPMERT

MODIPICATIONS

Madification

Bpyaircaimsatg
controel
efficisncy
%

Bunpa

CompIas 501

Pressure ralisf
devimes

Vaives
Connactors

Opan-anded
lines

Sampling
oonmsctions

Heallisss desian
Tlaged-vent sysbsn

Imal mechanical asal with
barvisr fiuid maintained at a
higher pressurs than ths puonped
fiuid

Tlosed-vent avsbam

Dual mechanigal ssal with
barriex £iluid maintained &t a
highsr prassurs than the
somprassed oas

Llosed-~vent ayvatam
Rupture disk assewicly
Zealless design

Held btogebhay

Biing, Plusg,
valvs

AP, oy Ascorpd

Tiozed~loop sampling

1802

gty
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%LH ment Lea '
Standards

lentification Requirements
ecordkeeping Requirements

‘est Methods
= Compliance Schedule

Standards/

83



slicability

uipment in process unit

cess gas/tluid

pp. 13-15

84



quipment Standards
k Practice Standards (LDAR)

pp. 12-13
85



seak Detection and Repair
Standards

requency

pp. 15-16

86



Inspection Frequency

Regular Compliance Inspection
(monthly, quarterly, annually, etc.)

Daily or Weekly Visual Inspections
‘Inspection Interval After Repair

‘Inspection Interval After Turnaround




ition of Leak

10,000 ppm

re) drops per minute

definitions

< B

8



HON LDAR Standards for Valves

500 ppm

> 204 Quarterly LDAR
500ppn1
< 2% >1% < 1%
500 ppm 500 ppm 500 ppm
, | Semi-annual
anﬂﬂy LDAR
P .
< LDAR

. >05% < 0.5%
~ 500 ppm 500 ppm

Annual
LDAR

89
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ored, waterproof tag with
R C |

W

leak detected, other
[IDE




Recordkeeping Requirements

1. Component ID code, description, process unit, service,

oy

SSRGS

material transported, concentration, compliance method
Dates of inspection

Emission levels (compliance or leak) and method of
detection

Dates of repair. (or attempt) and reinspection
Emissionlevels after.repair or replacement
Repair delayed, reason, expected date of repair
List and number of components awaiting repair

Portable monitoring instrument records



ieporting Requirements
‘NSPS, NESHAP)

Notification of Construction or
Reconstruction .

[nitial Semiannual Reports
Semiannual Reports
Percentage of Valves Leaking

pp. 50-53
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[ Methods

rnative methods
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“OYiable Hydrocarbon Analyzers

- od 21 0Ny
ors in Selection &



ses Analyzers Used for
Jgitive Inspections

- Photo Ionization Detector
(PID)

96
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JSEPA Method 21
40 CFR 60 Appendix A)

efinitions |
trument/Calibration Gases

rocedures

104



d8rformance Specifications
(Method 21 - 3.1.1)

Mustrespond to organic compounds being
I)mr'essml

eak concentration
m Must have nominal flow rate of 0.1-3.0 liter/ min
‘@ Probe must be < 4 inch OD with 1 opening

105



Specs continued

Response factor Must be <10 unless One time before detector is
correction curve is used put in service
Response time Must be <= 30 seconds One time before detector is

put in service If modification
to sample pumping or flow
conf is made a new test is req

Calibration Must be <= 10 percent of =~ Before detector is put in
precision calibration gas value service and 3-month
intervals or next use,
whichever is later



nse Factor

known conc of a VOC to the
ading when measured by
reference compound

107



Actual

Concentration
Response _

Factor Instrument Indicated
Concentration



RESPONSE FaCtor Examples

= 1,000 ppm
cading = 3,000 ppm
= 22
= 100,000 ppm
iment Gauge Reading = 10,000 ppm

= 727

109



onse time

al from a step change in the
iInput on the sampling system
0 percent of the value is

110



Ion precision

agreement between

the same known value,

lative percentage of the ave
eadings and the known

111



y in that range will be
2d and imaged as a visible

Common
chemicals
detectable by
the camera

*Benzene
*Butane
*Ethane
*Ethanol
*Ethylbenzene
*Heptane
*Hexane
*Methane

1era Development

*Methanol
*Octane
*Pentane
*Propane
*Propylene
*Toluene
*Xylene
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New “alternative work practice” promulgated
to allow the use of optical gas imaging as a
replacement for method 21

40 CFR 863.11 (c), (d), and (e) and
40 CFR 860.18 (g), (h), and (i)

/a

4



r/less labor

Alternative work
practice requires
annual Method
21 monitoring

amera Used for LDAR

¢ Actual Implementation

Camera is not as sensitive

The image can be manipulated -
leaks can disappear or be seen
more easily with certain camera
settings

Image affected by background,
environmental conditions

Daily calibration and recordkeeping
of everything monitored

Camera is not intrinsically safe
Camera is very expensive



SFLIR™ HI OFF AUTO HIST Bl

1116/10 3 .69 56FPM

-Compressor&iistance piece oil sump at a natural gas compressor station
Distance piece Is designed to prevent lubricating oil from

leaking into the compressor cylinder.

*Distance piece also acts as a process gas leakage control device
*In this case, compressed gas was leaking passed the packing
rings and carried over into the oil sump



/,un( > From Real InSDectlonS

“run HI ON

Storage vessel bleeder vents must be closed at all times
unless the tank roof is being landed or floated off the leg
supports



Real Inspections

¢FLIR™  HI OFF AUTO HIST WH

'''''

2/16/11 8.39.11AM s (111}

= Incomplete combustion of



mperature Readings
~ -j : ;'so_x °F

g

674

nt waste dumped in a pit
d decomposition caused it to heat up
ce elevated temperatures




ibration =

1! Cal




- replaced each day
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aring PIDs for Field Use

ck battery status
robe condition

3. Check for obvious deposits on
optical window

”>.4. Confirm detector response
5

. Measure sample gas flow rate
at probe inlet

6. Calibrate

123



ormance Criteria
‘Method 21 - 3.1.2)

5 Response Factor less than 10

seconds or less

1 (Calibration precision less than or equal to
10% of calibration gas value

124



\tamination, battery life, etc.
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SUMPEIOW kale' =
iLufliters/imin Meter Reading =
| 10,000 ppm

0.010 liters =0.010000
1.0 liters




SUMprEI oW kale =
Jiojlitersimin Meter Reading =
| 20,000 ppm

0.010 liters = 0.020000
0.5 liters
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valves and
e not leaking

lowest bidder, technicians
often uneducated and ‘ [ .
complacent 1| _M‘ﬁ




mmon problems leading to
enforcement

ntify process units and

records
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flnspection

1on Review

ermit Check
uipment Check
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On-Site Inspection

s Revi
LDAR Progrz
\ponent Screening Strategies

Vionitoring

132



Records Review

erminations list

ck process unit determinations

133



Hant LDAR Program Evaluation

ing system for scheduling

134



20CUSINg the Inspection

Most important components for monitoring:
8 components/process units with history of high

leak rates

2 onlves in gas and light-liquid service
x pumps in light liquid service
COmMpressors

' Review component identification system

135



jocating Potential Leaks

5 IndividuallComponent Survey
- visual, auditory, olfactory
soap solution

reening

- portable VOC analyzer

i Area Survey ("Walk-Through")
m Fixed Point Monitors

= Infrared imaging

136



Momtormg Individual Components

(Method P ied. 3 1)

[=]

Measure background levels
Probe at surface of component

Move along interface per1phery
while observing readout

If increase occurs, sample until e
maximum reading; leave probe AF
tip at this location for A
approx. 2 times response time

Record results <




.~ Screening Valves: .-

Screen here -

. Screen here

il

s
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Screen
here
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ations and Problems Using
ortable Instruments

@ Cross-wind reduces capture efficiency

139



d Velocity on PPM Reading
1/4" from leak source)

StittAT Stit-Air—

=

1 mph

seconds 650




Effects of Excessive VOC Intake

Flame lonization Detectors

» Flame-out at sample concentrations above
70,000 t0 100,000 ppm

= Blinding of flame arrestor
s Sustained high observed readings due to
condensation & revolatilization in. sample lines
Photo Ionization Detectors

» Condensation of organic materials on the optical
surface

n Condensation and revolatilization

Catalytic Combustion Analyzers
= Volatilization of catalyst on detector wire
»  Condensation and revolatilization



5t items to be checked during follow-up

142
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