
Od i iOd i iOdorizationOdorization
of Gasof Gasof Gasof Gas

Subpart  “L”



Phone –
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Pipeline Pipeline Pipeline Pipeline 
Safet  Safet  Safety Safety 

Regulation Regulation gg
beginsbeginsbegins…begins…



Od i tiOd i tiOdorizationOdorization
of Gasof Gasof Gasof Gas



Why Why yy
Odorize?Odorize?Odorize?Odorize?



Odorization of a gas Odorization of a gas gg
system is done with a system is done with a 
single purpose in mind:  single purpose in mind:  single purpose in mind:  single purpose in mind:  
Provide the public with an Provide the public with an 
effective warning device to effective warning device to 
alert them when there is a alert them when there is a alert them when there is a alert them when there is a 
possible problem….possible problem….
It’s also the LAW!It’s also the LAW!



Factors Which Affect Factors Which Affect 
Od  Q titOd  Q titOdor QuantityOdor Quantity

Od i  lf tiOd i  lf tiOdorizer malfunctionOdorizer malfunction
Contaminants in the Contaminants in the Contaminants in the Contaminants in the 
odorizerodorizer
Distillate or other liquidsDistillate or other liquids
Pipewall adsorptionPipewall adsorptionPipewall adsorptionPipewall adsorption
OxidationOxidation



Factors Which Affect Factors Which Affect 
Odor Intensity or Odor Intensity or 

PerceptionPerceptionPerceptionPerception
GenderGender
Physical conditionPhysical condition
M ki  M ki  Masking Masking 
PsychologicalPsychologicalPsychologicalPsychological



Odorization  of  Gas Odorization  of  Gas 
(192 625)(192 625)(192.625)(192.625)

Combustible gas in aCombustible gas in aCombustible  gas  in  a  Combustible  gas  in  a  
distributiondistribution lineline must:must:

Contain  a  natural  odorant,  or Contain  a  natural  odorant,  or 

Be odorizedBe odorizedBe  odorized Be  odorized 

iiAt  ALL  TimesAt  ALL  Times





Pinã ColadaPinã Colada
Odorant!!





Detection  LevelDetection  Level

Must  be  detectable  at  oneMust  be  detectable  at  one‐‐fifth  fifth  
of  the Lower  Explosive  Limit  of  the Lower  Explosive  Limit  pp
(LEL)(LEL) by  a  person with  a  by  a  person with  a  
NORMALNORMAL sense of smellsense of smellNORMAL NORMAL  sense  of  smell.sense  of  smell.



Detection  LevelDetection  Level

Must  know  what  the  LEL  of  your  Must  know  what  the  LEL  of  your  
particular  gas  stream  is!particular  gas  stream  is!p gp g



Transmission  LinesTransmission  Lines

As  of  January  1,  1977,  As  of  January  1,  1977,  
transmission  lines in  class  3  and  transmission  lines in  class  3  and  
4  areas  must  be  odorized; unless4  areas  must  be  odorized; unless



Transmission  LinesTransmission  Lines

At least 50% of the length ofAt least 50% of the length ofAt  least  50%  of  the  length  of  At  least  50%  of  the  length  of  
the  line DOWNSTREAM  from  that  the  line DOWNSTREAM  from  that  
l i i l 1 2l i i l 1 2location  is  class 1  or  2.location  is  class 1  or  2.

Class 32 miles 14 il

20 miles (total)

Class  32  miles

4  miles
14  miles

20  miles  (total)
Flow  DirectionBegin  hereBegin  here

192.625(b)(1)



In illustration above, the total length of transmission line is In illustration above, the total length of transmission line is 
100 miles. The first 40 miles (40% of the line) are in Class 3 100 miles. The first 40 miles (40% of the line) are in Class 3 
d l d h l d ( f hd l d h l d ( f hand 4 locations, and the 60 miles downstream (60% of the and 4 locations, and the 60 miles downstream (60% of the 

line) are in Class 1 and 2 locations. Since more than 50% of line) are in Class 1 and 2 locations. Since more than 50% of 
the line downstream from the Class 3 and 4 locations is in athe line downstream from the Class 3 and 4 locations is in athe line downstream from the Class 3 and 4 locations is in a the line downstream from the Class 3 and 4 locations is in a 
lower class location, the line does not require lower class location, the line does not require odorizationodorization. . 



In this illustration, the total length of the In this illustration, the total length of the 
transmission line is 30 miles, with the first 20 miles transmission line is 30 miles, with the first 20 miles 
( ) l d l d h f l( ) l d l d h f l(67%) in Class 3 and 4 locations, and the final 10 (67%) in Class 3 and 4 locations, and the final 10 
miles (33%) in Class 1 and 2 locations. This line miles (33%) in Class 1 and 2 locations. This line 
would requirewould require odorizationodorization since the downstreamsince the downstreamwould require would require odorizationodorization since the downstream since the downstream 
segment in Class 1 and 2 locations is less than 50% segment in Class 1 and 2 locations is less than 50% 
of the total length.of the total length.gg



In illustration 3, the 120In illustration 3, the 120‐‐mile transmission line mile transmission line 
terminates with a 20terminates with a 20‐‐mile segment in a Class 4 mile segment in a Class 4 
l hl h l b d dl b d dlocation. This 20location. This 20‐‐mile segment must be odorized mile segment must be odorized 
because there is no line downstream in a Class 1 or because there is no line downstream in a Class 1 or 
2 location2 location2 location. 2 location. 



Transmission  LinesTransmission  Lines

i i di i dExceptions  continuedExceptions  continued

Transports  gas  to  any  of  the  Transports  gas  to  any  of  the  
following facilities  which  received  following facilities  which  received  
unodorizedunodorized gas prior  to  May  5,  1975:gas prior  to  May  5,  1975:

Underground  storage  field;Underground  storage  field;

Gas processing plantGas processing plantGas  processing  plantGas  processing  plant

192.625(b)(2)(i)(ii)



Transmission  LinesTransmission  Lines
Exceptions  continuedExceptions  continued

Transports  gas  to  any  of  the   Transports  gas  to  any  of  the   
following facilities  which  received  following facilities  which  received  
unodorizedunodorized gas prior  to  May  5,  1975:gas prior  to  May  5,  1975:

Gas dehydration plant; orGas dehydration plant; orGas  dehydration  plant;  orGas  dehydration  plant;  or

Industrial  plants  where;Industrial  plants  where;

Odorant ca ses nfitOdorant ca ses nfit��Odorant  causes  unfit  Odorant  causes  unfit  

product;  orproduct;  or

192.625(b)(2)(iii)(iv)(A)



Transmission  LinesTransmission  Lines
Exceptions  continuedExceptions  continued

Transports gas to any of theTransports gas to any of theTransports  gas  to  any  of  the  Transports  gas  to  any  of  the  
following facilities  which  received  following facilities  which  received  
unodorizedunodorizedunodorizedunodorized
gas  prior  to  May  5,  1975:gas  prior  to  May  5,  1975:

I d i l l hI d i l l hIndustrial  plant whereIndustrial  plant where

�� Reduces  activity  of  a  catalystReduces  activity  of  a  catalyst

�� Reduces  chemical  reactionReduces  chemical  reaction

192.625(b)(2)(iv)(B)(C)



Transmission  LinesTransmission  Lines

Exceptions  continuedExceptions  continuedpp

At  leastAt  least 50%  of  a  lateral  line  serving  50%  of  a  lateral  line  serving  
a distribution center is in class 1 or 2a distribution center is in class 1 or 2a distribution  center  is  in  class  1  or  2  a distribution  center  is  in  class  1  or  2  
area.area.

Class 3 LDC
((Any 50%Any 50%))((Any  50%Any  50%))

192.625(b)(3)



Transmission  LinesTransmission  Lines

Exceptions  continuedExceptions  continuedcept o s co t uedcept o s co t ued

The combustible gas is hydrogen The combustible gas is hydrogen 
intended for use as a feedstock in a intended for use as a feedstock in a 
manufacturing process.manufacturing process.g pg p

192.625(b)(4)



The  OdorantThe  Odorant

h d bh d bThe  odorant  may  not  be  The  odorant  may  not  be  
deleterious  to people,  materials  or  deleterious  to people,  materials  or  
pipe.pipe.

Combustion products may not beCombustion products may not beCombustion  products  may  not  be  Combustion  products  may  not  be  
toxic  to  breathe  or  corrosive  to  toxic  to  breathe  or  corrosive  to  

t i l d t b tit i l d t b timaterials exposed  to  combustion  materials exposed  to  combustion  
products.products.

192.625(c)(1)(2)



Other  ConsiderationsOther  Considerations

hi h bl d f h d i d lhi h bl d f h d i d lWhich  blend  to  use  for  the  desired  resultsWhich  blend  to  use  for  the  desired  results

Soil  absorptionSoil  absorption

�� Soil  typesSoil  types

Reaction with gas stream compositionReaction with gas stream compositionReaction  with  gas  stream  compositionReaction  with  gas  stream  composition

��Heavy  ends  present  can  cause  maskingHeavy  ends  present  can  cause  masking



Odorizing  EquipmentOdorizing  Equipmentg q pg q p

Th d bTh d bThe odorant may not be The odorant may not be 
soluble in water to an soluble in water to an 
extent greater than 2 5extent greater than 2 5extent greater than 2.5 extent greater than 2.5 
parts to 100 parts by parts to 100 parts by 
weight.weight.gg

Must  introduce  the  Must  introduce  the  
odorant  without  wide  odorant  without  wide  
variations.variations.

192.625(d&e)



SamplingSamplingp gp g

h d i di li fh d i di li fEach operator must conduct periodic sampling of Each operator must conduct periodic sampling of 
combustible gases combustible gases using an instrument capable of using an instrument capable of 
d i i h f i i hi hd i i h f i i hi hdetermining the percentage of gas in air at which determining the percentage of gas in air at which 
the odor becomes readily detectablethe odor becomes readily detectable. (as of . (as of 
10/15/2003)10/15/2003)10/15/2003)10/15/2003)

What’s  periodic?What’s  periodic?

Sample  where?Sample  where?



SamplingSamplingp gp g

O f l i h hiO f l i h hiOperators of master meter systems may comply with this Operators of master meter systems may comply with this 
requirement by requirement by ‐‐

(1) R i i itt ifi ti f th i(1) R i i itt ifi ti f th i(1)  Receiving written verification from their gas source (1)  Receiving written verification from their gas source 
that the gas has the proper concentration of odorant; that the gas has the proper concentration of odorant; 
andandandand

(2)  Conducting periodic "sniff" tests at the extremities (2)  Conducting periodic "sniff" tests at the extremities 
of the system to confirm that the gas contains odorant.of the system to confirm that the gas contains odorant.of the system to confirm that the gas contains odorant.of the system to confirm that the gas contains odorant.



EquipmentEquipmentq pq p

“Sniff tests” and“Sniff tests” andSniff  tests   and  Sniff  tests   and  
tracking  leaktracking  leak

l i t dl i t dcomplaints  are  good  complaints  are  good  
supplements.supplements.



Odor Complaints Odor Complaints (as of 10/15/2003)(as of 10/15/2003)

§§192.605  Procedural manual192.605  Procedural manual
for operations, maintenance,for operations, maintenance,

d id i

(b) (11) Responding promptly to(b) (11) Responding promptly to

and emergencies.and emergencies.

(b) ( ) Responding promptly to(b) ( ) Responding promptly to

a report of a gas odor inside or near a a report of a gas odor inside or near a 
building unless the operator's emergencybuilding unless the operator's emergencybuilding, unless the operator s emergency building, unless the operator s emergency 
procedures under procedures under §§192.615(a)(3) specifically 192.615(a)(3) specifically 
apply to these reportsapply to these reportsapply to these reports.  apply to these reports.  



The Value of The Value of 
R l  Od i ti  R l  Od i ti  Regular Odorization Regular Odorization 

Audits by the Audits by the Audits by the Audits by the 
OperatorOperatorOperatorOperator



Wh  A dit Wh  A dit Od i tiOd i ti ??Why Audit Why Audit OdorizationOdorization??
Insure that odorization is Insure that odorization is Insure that odorization is Insure that odorization is 
continuouscontinuous
Verify that odorization is Verify that odorization is Verify that odorization is Verify that odorization is 
consistentconsistent
Make sure the odorant worksMake sure the odorant worksMake sure the odorant worksMake sure the odorant works
Meet regulatory requirementsMeet regulatory requirements



Conducting the Conducting the 
Od i ti  A ditOd i ti  A ditOdorization AuditOdorization Audit

Records and DocumentationRecords and Documentation
Odorizing equipmentOdorizing equipmentOdorizing equipmentOdorizing equipment
Personnel qualificationsPersonnel qualifications
Test points and equipmentTest points and equipment
Overall leak call rateOverall leak call rateOverall leak call rateOverall leak call rate



Records and Records and 
D t tiD t tiDocumentationDocumentation

Injection ratesInjection ratesInjection ratesInjection rates
Amounts and types of Amounts and types of 
odorant purchasedodorant purchasedodorant purchasedodorant purchased
OdorizerOdorizer inspection reportsinspection reports
Test results from odor Test results from odor Test results from odor Test results from odor 
concentration meter testsconcentration meter tests



Records and Records and 
D t tiD t tiDocumentationDocumentation

T i i  dT i i  dTraining recordsTraining records
Types of odor callsTypes of odor calls
receivedreceived
Results of odor call Results of odor call 
investigationsinvestigations
Total number of odor Total number of odor Total number of odor Total number of odor 
calls receivedcalls received



Odorizing EquipmentOdorizing EquipmentOdorizing EquipmentOdorizing Equipment

T  f d iT  f d iTypes of odorizersTypes of odorizers
Type of odorant usedType of odorant used
Maintenance activityMaintenance activity
LocationsLocationsLocationsLocations



P l Q lifi tiP l Q lifi tiPersonnel QualificationsPersonnel Qualifications
Training on test instrumentsTraining on test instrumentsTraining on test instrumentsTraining on test instruments
Sense of smellSense of smell
Variations in sensitivityVariations in sensitivity
Training for the massesTraining for the massesTraining for the massesTraining for the masses
“Nasal Appraisal”“Nasal Appraisal”



Test Points and Test Points and 
EquipmentEquipmentEquipmentEquipment

L ti  f t t i tL ti  f t t i tLocation of test pointsLocation of test points
Testing frequencyTesting frequencyg q yg q y
Odor concentration metersOdor concentration meters
Ch t hCh t hChromatographsChromatographs



Leak Call RatiosLeak Call RatiosLeak Call RatiosLeak Call Ratios

F  f llF  f llFrequency of callsFrequency of calls

Types of leaks/sources Types of leaks/sources 
foundfoundfoundfound



E l tiE l tiEvaluationEvaluation
I  th  d  ti ?I  th  d  ti ?Is the odor continuous?Is the odor continuous?
Is the odor consistent?Is the odor consistent?
Is the program working as Is the program working as 
designed?designed?designed?designed?



C l iC l iConclusionConclusion
Operator knows what he is Operator knows what he is Operator knows what he is Operator knows what he is 

doingdoing
P  t  it  lP  t  it  lProgram meets its goalsProgram meets its goals
Operator is serious about Operator is serious about 

Public SafetyPublic Safety



Odorization RecapOdorization Recap
Example of use of “Performance Example of use of “Performance 
Language”Language”

L t f R dk i ( ll t )L t f R dk i ( ll t )Lots of Recordkeeping (all operators)Lots of Recordkeeping (all operators)
More Recordkeeping (transmission More Recordkeeping (transmission 
operators who don’t odorize)operators who don’t odorize)

OQ covered tasks and ramificationsOQ covered tasks and ramifications

Critical to incident investigationsCritical to incident investigations

Internal Audits are importantInternal Audits are importantInternal Audits are importantInternal Audits are important



THETHETHETHE
ENDENDENDEND


