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Detection and Assessment of Organic Detection and Assessment of Organic 
Compound Fugitive Emissions from Surface Compound Fugitive Emissions from Surface 

Installations at the Cardenas SectorInstallations at the Cardenas Sector



Fugitive Emission Detection and  
Assessment

Assess organic compound emissions on surface installations at thAssess organic compound emissions on surface installations at the Cardenas e Cardenas 
Pipeline Sector.Pipeline Sector.

Determine each piece of equipment's airDetermine each piece of equipment's air--tightness on surface installations at the tightness on surface installations at the 
Cardenas Pipeline Sector.Cardenas Pipeline Sector.

Gather specific information on location and magnitude of organicGather specific information on location and magnitude of organic compounds compounds 
fugitive emissions.fugitive emissions.

Reduce operations costs on surface installations at the CardenasReduce operations costs on surface installations at the Cardenas Pipeline Sector.Pipeline Sector.

Increase equipment operation reliability.Increase equipment operation reliability.

Objectives



Cardenas Sector Description

Pipeline  Section
Design 

Pressure

(psi)

Operation 
Pressure 

(psi)

MMPCD

(Million 
Cubic 

Feet per 
day)

MBLD

(Thousand 
Barrels per 

day)

Gas  48” - 42” Ø Cactus – San Fernando –
Ramones

1,218.79 753.66 1,510

875

875

1,100

440

440

-------

-------

60

40

-------

Gas  36” Ø Cactus  - El Misterio 1,219.36 786.36 -------

Gas  36” Ø El Misterio – Las Palomas 966.96 312.84 -------

Gas  30” Ø New Pemex - Cactus 1,099.91 824.76 -------

Gas 24” Ø Pemex  City - El Misterio 1,066.50 786.36 -------

Gas 24” Ø Pemex City – México 1,073.61 786.36 -------

L.P.G. 24” Ø Cactus - Venta de Carpio 1,038.06 881.64 112.50

L.P.G. 16” Ø Nuevo Pemex- Cactus 1,749.06 895.86 81.25

Gas 16” Ø Pemex City- Alcalde Mayor 1,169.87 284.40 -------

Gas 10” Ø Alcalde Mayor – Apasco 
Cements

1,862.82 284.40 -------

Gas  8” Ø Pilares  - Paredón Out of 
Service



NOMNOM--009009--SECRESECRE--20022002 Pipeline natural gas, LP gas leaks monitoring, detection and    Pipeline natural gas, LP gas leaks monitoring, detection and    
classification.classification.

NOMNOM--007007--SECRESECRE--19991999 Natural Gas Transportation.Natural Gas Transportation.

NOMNOM--003003--SECRESECRE--20022002 Natural Gas and Oil Liquefied Gas Pipeline Distribution.Natural Gas and Oil Liquefied Gas Pipeline Distribution.

Method 21, EPA Method 21, EPA Determination of Volatile Organic Compounds LeaksDetermination of Volatile Organic Compounds Leaks

Rule 1173Rule 1173 Fugitive Emissions of Volatile Organic CompoundsFugitive Emissions of Volatile Organic Compounds

49 FR 23513 49 FR 23513 National Emission Standard for Equipment Leaks National Emission Standard for Equipment Leaks 

(Fugitive Emission Sources), Subpart V(Fugitive Emission Sources), Subpart V

ASMEASME Gas Leakage Control Criteria. Appendix MGas Leakage Control Criteria. Appendix M

APAP--4242 Section 7,  Factor EmissionsSection 7,  Factor Emissions

CAAA CAAA Clean Air Act Amendment of 1990Clean Air Act Amendment of 1990

SARA, Title IIISARA, Title III Superfund Amendment and Reauthorization ActSuperfund Amendment and Reauthorization Act

NSPSNSPS New Source Performance StandardsNew Source Performance Standards

NESHAPNESHAP National Emission Standards for Hazardous Air PollutantsNational Emission Standards for Hazardous Air Pollutants

Applicable Regulations



Fugitive Emissions Program

1. Prepare logistics for fugitive 
emissions monitoring.
2. Take a census of all equipment and 
connectors integrating fluid transportation 
lines.
3. Labeling to identify each equipment 
and connector in the census.
4. Fugitive emissions monitoring.
6. Capture all field registered data.
7. Prepare a data base including each 
piece of equipment and connector 
monitored.
8. Treatment and validation of all 
gathered data.
9. Detection of components with leakage 
problems.
10. Statistical analysis of gathered data.
11. Identification of all equipment and 
connectors monitored at each printed 
circuit.

Cap or
Half Body

Cap orCap or
Half BodyHalf Body

Flanges
FlangesFlanges

Valve PackingValve PackingValve Packing



Sealing of all leaks detected in 
installations

Re-monitoring of all equipment 
initially monitored  to ensure 

elimination of fugitive emissions 
or leaks

Census, labeling, fugitive emissions 
monitoring and visual inspection.

PhasePhase No. 1No. 1

PhasePhase No. 2No. 2

PhasePhase No. 3No. 3

Implementation of improvement 
programs for surface installations´ 

maintenance and safetyPhasePhase No. 4No. 4

Fugitive Emissions Fugitive Emissions 
Detection and Detection and 

Elimination on Surface Elimination on Surface 
InstallationsInstallations

Pilot Plan at the Cardenas Sector

Pipeline Leakage Prevention

Culture in fugitive emissions and leakage prevention to eliminate
environmental pollutants and risks in installations



We innovateWe innovate EH&S  - PM Measurement Points (ppm)

Phase I
Fugitive Emissions Census, Labeling, Monitoring

and Visual Inspection



Summary of Fugitive Emissions Assessment 
Results at the Cárdenas Sector
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Fugitive emissions elimination workFugitive emissions elimination work

Component repositioning due to problem Component repositioning due to problem 
reoccurrencereoccurrence

Environmental protection Environmental protection 

Risk elimination in installationsRisk elimination in installations

Sanction preventionSanction prevention



Elements for estimating natural gas losses:

•Natural Gas Density = 0.6784 Kg/m3 at 60 °F

•Natural Gas Price 8.03 US$/ MMBtu = $84.55 per MMBtu
(Source SENER Dec 2005)

•Dollar Exchange Rate = 10.53 Pesos

•Gas Heat Power = 1002 Btu/ ft3

998 ft3   = 1 MMBTU = 28.26 m3

Installations
Kg/Year m3/Year MMBTU/

Year
$/Year

Cardenas 
Sector 

13,895.47 20,482.7 724.8 61,281

As you can see, the economic value due to product loss is 
relatively low, however, eliminating fugitive emissions a 
potential risk of higher losses is avoided, especially in case of 
an accident.

Estimated Potential Savings from  
Eliminating Organic Compounds Fugitive Emissions



Maintenance Emission Elimination
Cumulative Reduction to Total 

Emissions (%)

Activity 1 On valves and tubbing connections 90.2

Activity 2 On smaller valves 57.7

Activity 3 On connections 45.0

Activity 4 On the remaining components, emissions higher 
or equal to 50,000 ppm
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COVS Emissions Reduction
Cárdenas Pipeline Sector



Phase II
Corrective Maintenance

Proposed Techniques for Proposed Techniques for 
Corrective MaintenanceCorrective Maintenance

These leak sealing 
techniques are for lines in 
operation

EXECUTION TIME
1-5 business days per 
installation

COST
$3, 682,500 Mexican Pesos

Coiled Wire

Repacking in Valve 
Packing Box

Total Encapsulation of Pipeline Accessories: Tees, 
elbows, flanges, etc.

Tightening with  Hy-tork
Equipment



EXECUTION TIME: 60 Hours

COST: $590,000 Mexican Pesos

Phase III
Maintenance Program 

Design and Implementation

RANGERANGE

IMPLEMENTATION, EXECUTION AND ADMINISTRATION OF A MAINTENANCE PRIMPLEMENTATION, EXECUTION AND ADMINISTRATION OF A MAINTENANCE PROGRAM OGRAM 
STEMMNIG FROM LEAK MONITORING AND CORRECTION IN THE FUGITIVE EMISTEMMNIG FROM LEAK MONITORING AND CORRECTION IN THE FUGITIVE EMISSIONS SSIONS 

STUDYSTUDY



Phase IV
Equipment Re-monitoring

COST: $ 218,334 Mexican Pesos

RANGERANGE

100 % VALIDATION OF CORRECTIVE MAINTENANCE WORK DONE ON MONITORE100 % VALIDATION OF CORRECTIVE MAINTENANCE WORK DONE ON MONITORED D 
EQUIPMENT EQUIPMENT 

ReRe--monitoring allows verification of all components in the equipmenmonitoring allows verification of all components in the equipment where leaks were t where leaks were 
detected and in doing so, leakage elimination is fully corroboradetected and in doing so, leakage elimination is fully corroborated.ted.

ReRe--monitoring takes 2 days per installationmonitoring takes 2 days per installation..
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