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MMS Oil Spill Risk Calculations:  Current Operations
US OCS Spill Historical Spill Data

US OCS Spills Number of Spills
Median Spill Size 

(bbls)

Spill Rate
(spills per 109

bbls)

Platforms 154 25 11.1
Pipelines 457 25 33.2

Platforms 27 159 1.9
Pipelines 80 159 5.8

Platforms 11 7,000 0.45
Pipelines 12 5,600 1.35

Platforms 4 41,500 0.16
Pipelines 4 17,700 0.44

Source: Comparative Occurrence Rate for Offshore Oil Spills, Anderson and La Belle, MMS.
Source: Delineation Drilling Activities in Federal Water Offshore Santa Barbara County, California,  Draft Environemtnal Impact Statement, MMS, 2001-046.
Spills greater than 50 bbls estimated based on MMS, (2001) rate calculated from Table 5.1-1 Appendix 5.1 (50-999 bbls), rate of 0.15 spills/19 billion barrels
Assumed split between platforms and pipelines equal to 1 to 3 as per Anderson et al (25% platforms, 75% pipelines).
Spills between 1 and 50 bbls ratioed up from >50 bbl as per table 5.1.3.1-1 (for Pacific Region only) (47 total spills > 1 bbls, 40 in the 1-50 bbls range) 
for a ratio of 40/7 small spills to larger spills
Mean spill size estimated from 159 bbls for 50 - 999 bbls range (as per MMS page 5-18) and mean size for 1 - 49 bbls range of assumed 25 bbls. 
Source for >1,000 bbl spills: Comparative Occurrence Rate for Offshore Oil Spills, Anderson and La Belle, MMS.

MMS Calculation of Spill Probabilities for Platform Irene and Irene Pipeline with Pt. Pedernales Production Only

Location
Spill Rate

(spills per 109 bbls)
Total Oil Production

(109 bbls)

Duration of Total 
Oil Production

(years)

Estimated Number 
of Spills During the 

Duration

Probability of Zero 
Spills Occurring

(P(0))

Probability of One 
or More Spills 

Occurring Rate/yr
Spills Between 1 and 50 bbls
Platform Irene 11 1 0 0073 10 0 0808 92 2% 7 8% 8 1E-03

Spills Greater Than 50 bbls

Spills Between 1 and 50 bbls

Spills Greater Than or Equal to 1,000 bbls

Spills Greater Than or Equal to 10,000 bbls
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Platform Irene 11.1 0.0073 10 0.0808 92.2% 7.8% 8.1E-03
Irene Pipeline 33.2 0.0073 10 0.2425 78.5% 21.5% 2.4E-02
Total 10 0.3233 72.4% 27.6% 3.2E-02
Spills Greater Than 50 bbls
Platform Irene 1.9 0.0073 10 0.0141 98.6% 1.4% 1.4E-03
Irene Pipeline 5.8 0.0073 10 0.0424 95.8% 4.2% 4.2E-03
Total 10 0.0566 94.5% 5.5% 5.7E-03
Spills Greater Than 1000 bbls
Platform Irene 0.5 0.0073 10 0.0033 99.7% 0.3% 3.3E-04
Irene Pipeline 1.4 0.0073 10 0.0099 99.0% 1.0% 9.9E-04
Total 10 0.0131 98.7% 1.3% 1.3E-03
Notes:
Estimated average rate of oil production over remaining life. 2,000                     bpd
Duration of production is for 10 years
Estimated number of spills during the duration=spill rate*total oil production.
Probability(P)=e^-number of spills during production duration.
The probability of one or more spills=1-P.

Calculation of Spill Probabilities for Platform Irene & Pipeline with Pt. Pedernales and Tranquillon Ridge Production

Location
Spill Rate

(spills per 109 bbls)
Total Oil Production

(109 bbls)

Duration of Total 
Oil Production

(years)

Estimated Number 
of Spills During the 

Duration

Probability of Zero 
Spills Occurring

(P(0))

Probability of One 
or More Spills 

Occurring Rate/yr
Spills Between 1 and 50 bbls
Platform Irene 11.1 0.1030 15 1.1404 32.0% 68.0% 7.60E-02
Irene Pipeline 33.2 0.1030 15 3.4211 3.3% 96.7% 2.28E-01
Total 15 4.5614 1.0% 99.0% 3.04E-01
Spills Greater Than 50 bbls
Platform Irene 1.9 0.1030 15 0.1996 81.9% 18.1% 1.33E-02
Irene Pipeline 5.8 0.1030 15 0.5987 55.0% 45.0% 3.99E-02
Total 15 0.7983 45.0% 55.0% 5.32E-02
Spills Greater Than 1000 bbls
Platform Irene 0.5 0.1030 15 0.0464 95.5% 4.5% 3.09E-03
Irene Pipeline 1.4 0.1030 15 0.1391 87.0% 13.0% 9.27E-03
Total 15 0.1854 83.1% 16.9% 1.24E-02
Notes:
Estimated average rate of oil production over remaining life. 18,840                   bpd
Duration of production is for 15 years
Estimated number of spills during the duration=spill rate*total oil production.
Probability(P)=e^-number of spills during production duration.
The probability of one or more spills=1-P.
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Irene and Offshore Pipeline Failure Rate Calculations:  Proposed Operations, Pt. Ped and tranquillon Ridge Production
updated to 15 year lifetime
Summary of Frequency Results
Lifetime 15                    years
Average oil production, bpd 18,840             bpd over lifetime

Platform Irene Summary
Scenario Freq, per year Lifetime Prob, %
Small Spills
Irene - Wellhead Area Spill to Ocean - small 1.47E-08 0.0
Irene - Separator Failure Spill to Ocean - small 3.74E-06 0.0
Irene - Pumping and Shipping Spill to Ocean - small 2.38E-04 0.4
Irene - Diesel Fuel Loading - Small spill to Ocean 2.90E-04 0.4
Cumulative Small Spills 5.33E-04 0.8
Large Spills
Irene - Blowouts 2.78E-03 4.1
Irene - Wellhead Area Spill to Ocean - large 1.25E-08 0.0
Irene - Separator Failure Spill to Ocean - large 9.60E-05 0.1
Irene - Pumping and Shipping Spill to Ocean - large 2.80E-05 0.0
Irene - External impact 1.00E-05 0.0
Cumulative Large Spills 2.91E-03 4.3
Cumulative All Spills 3.44E-03 5.0

Offshore Emulsion Pipeline Summary
Scenario Freq, per year Lifetime Prob, %
Leaks
1985 EIR table 2-2, leaks 4.41E-03 6.4
CSFM for this pipeline, leak 3.11E-03 4.6
Ruptures
1985 EIR table 2-2, ruptures 4.90E-04 0.7
CSFM for this pipeline, rupture 6.82E-04 1.0
OPS all crude lines, spills > 50 bbl 9.17E-03 12.8
MMS pipeline throughput method, 1,000 bbl spill, per year 9.28E-03 13.0

Offshore Emulsion Pipeline and Platform
Scenario Freq, per year Lifetime Prob, %
Leaks and Small Spills 4.94E-03 7.1
Ruptures and Large Spills 3.40E-03 5.0
Any Spill Size 8.34E-03 11.8

Detailed Calculations

Platform Irene
DESCRIPTION BASE RATE UNITS Multiplyer RATE REFERENCE
Irene - Blowouts 2.78E-03

Blowout during drilling 3.90E-03 per well drilled 2 7.80E-03
1985 EIR, figure 2-2, 78% wellhead or drill floor (HLID, 1992), 
assumes wells drilled = 0, multiplyer units of wells/year

Blowout during drilling: below platform 1.10E-03 per well drilled 2 2.20E-03
1985 EIR, figure 2-2, 22% subsea (as per HLID, 1992), assumes 
wells drilled = 0, multiplyer units of wells/year

Blowout during well workover 5.20E-05 per well 0 0.00E+00
HLID, 1992, 93% wellhead or drill floor assumes workoverers 
every 7 years

Blowout during well workover: below platform 5.14E-06 per well 0 0.00E+00 HLID, 1992, 9% subsea,  assumes workoverers every 7 years

Blowout during production 2.57E-04 per year 0 0.00E+00
1985 EIR, figure 2-2, 78% wellhead or drill floor (HLID, 1992), 
Assumes no production wells under reserviour pressure

Blowout during production: below platform 7.26E-05 per year 0 0.00E+00
1985 EIR, figure 2-2, 22% subsea (HLID, 1992), Assumes no 
production wells under reserviour pressure

Oil spill conditional probability 7.40E-02 per demand 1 7.40E-02 1985 EIR, figure 2-2, for blowouts on platform

Irene - Wellhead Area Spill to Ocean - small 1.47E-08
Irene - Wellhead Area Spill to Ocean - large 1.25E-08
Number of wellheads 22 number 1 2.20E+01 Current operation
Fittings per well 2 number 1 2.00E+00 1985 EIR, figure 2-3
Break of small fitting 3.00E-04 per year 1 3.00E-04 1985 EIR, figure 2-3
Failure to close sub surface valve 1.00E-02 per year 1 1.00E-02 1985 EIR, figure 2-3
Failure to close surface safety valve 1.00E-03 per year 1 1.00E-03 1985 EIR, figure 2-3
Failure of drainage system 1.00E-03 on demand 1 1.00E-03 Estimated, Lees, failure to operate on demand
Hole in 3” diameter pipe 5.26E-06 /m.yr 50 2.63E-04 Risk Analysis Report to the Rijnmond Public Authority, D.Reidel 

Publishing Co., 1981 ISBN 90-277-1393-6
Leak at 2" or 3" valve 7.88E-05 /valve.yr 5 3.94E-04 Risk Analysis Report to the Rijnmond Public Authority, D.Reidel 

Publishing Co., 1981 ISBN 90-277-1393-6. Assume 90% of leaks 
are significant but not catastrophic rupture.

Hole in well head 2.63E-06 /m.yr 2 5.26E-06 Treated as a hole in 8" pipe. Significant leak. Risk Analysis Report 
to the Rijnmond Public Authority, D.Reidel Publishing Co., 1981 
ISBN 90-277-1393-6

Full bore pipe rupture 2.60E-07 /m.yr 50 1.30E-05 Rupture of pipe. Risk Analysis Report to the Rijnmond Public 
Authority, D.Reidel Publishing Co., 1981 ISBN 90-277-1393-6

Full bore 2" or 3" valve rupture 8.76E-06 /valve.yr 5 4.38E-05 Risk Analysis Report to the Rijnmond Public Authority, D.Reidel 
Publishing Co., 1981 ISBN 90-277-1393-6. Assume 10% of leaks 
are catastrophic rupture

Well head rupture 9.00E-08 /m.yr 2 1.80E-07 Treated as a 8" pipe rupture. Rupture of pipe >150 mm diameter. 
Risk Analysis Report to the Rijnmond Public Authority, D.Reidel 
Publishing Co., 1981 ISBN 90-277-1393-6

Irene - Separator Failure Spill to Ocean - small 3.74E-06
Irene - Separator Failure Spill to Ocean - large 9.60E-05
Vessel Spontaneous Rupture 3.00E-05 per year 2 6.00E-05 1985 EIR, gross separators only
Vessel Maine impact 8.00E-06 per year 2 1.60E-05 1985 EIR, gross separators only
Vesel Seismic induced rupture 1.00E-05 per year 2 2.00E-05 1985 EIR, gross separators only
Break of small fitting 3.00E-04 per year 10 3.00E-03 See above, number estimated
Hole in 3” diameter pipe 5.26E-06 /m.yr 50 2.63E-04 See above, number estimated
Leak at 2" or 3" valve 7.88E-05 /valve.yr 6 4.73E-04 See above, number estimated
Failure of drainage system 1.00E-03 on demand 1 1.00E-03 Estimated, Lees, failure to operate on demand

Irene - Pumping and Shipping Spill to Ocean - small 2.38E-04
Irene - Pumping and Shipping Spill to Ocean - large 2.80E-05
Vessel Spontaneous Rupture 1.00E-05 per year 1 1.00E-05 1985 EIR, Shipping tank
Vessel Maine impact 8.00E-06 per year 1 8.00E-06 1985 EIR, Shipping tank

F-19



Irene and Offshore Pipeline Failure Rate Calculations:  Proposed Operations, Pt. Ped and tranquillon Ridge Production
updated to 15 year lifetime
Vesel Seismic induced rupture 1.00E-05 per year 1 1.00E-05 1985 EIR, Shipping tank
Break of small fitting 3.00E-04 per year 10 3.00E-03 See above, number estimated
Hole in 3” diameter pipe 5.26E-06 /m.yr 50 2.63E-04 See above, number estimated
Leak at 2" or 3" valve 7.88E-05 /valve.yr 6 4.73E-04 See above, number estimated
Pump leak or ruture 1.70E-02 per year 2 3.40E-02 HLUD, 1992
Pig launcher improper action/mech defect 1.10E-03 per year 1 1.10E-03 1985 EIR, figure 2-7
Pigging operations per year 183 number 1 183 Project description
Failure of drainage system 1.00E-03 on demand 1 1.00E-03 Estimated, Lees, failure to operate on demand

Irene - Diesel Fuel Loading - Small spill to Ocean 2.90E-04
Hose failure 1.10E-02 per year 1 1.10E-02 1985 EIR, figure 2-9
Loadings per year 1.20E+01 per year 1 1.20E+01 1985 EIR, figure 2-9
Check valve failure 2.20E-03 per demand 1 2.20E-03 CCPS, 1989, Failure to check

Irene - External impact 1.00E-05 1985 EIR, Figure 2-10

Total Large Spill Frequency 2.91E-03
Years Between Spills 343
Platform Life, years 15
Lifetime probability 4.37E-02
Probability 4.3

Total Small Spill Frequency 5.33E-04
Years Between Spills 1877
Platform Life, years 15
Lifetime probability 7.99E-03
Probability 0.8

TOTAL SPILL TO OCEAN FREQUENCY 3.44E-03
Years Between Spills 290
Platform Life, years 15
Lifetime probability 5.17E-02
Probability 5.0

Combined Platform Irene and Pipeline
Platform Life, years 15
Small Spills 4.94E-03 7.1
Large Spills 3.40E-03 5.0

PIPELINE FAILURE RATES Freq/yr Probability
Offshore Emulsion Pipeline - Failure rates, utilize 1985 EIR leak rate 4.41E-03 6.4
1985 EIR table 2-2, leaks 4.28E-04 per mile-year 10.3 4.41E-03 6.4
CSFM for this pipeline, leak 3.02E-04 per mile-year 10.3 3.11E-03 4.6

1985 EIR table 2-2, ruptures 4.76E-05 per mile-year 10.3 4.90E-04 0.7
CSFM for this pipeline, rupture 6.62E-05 per mile-year 10.3 6.82E-04 1.0
OPS all crude lines, spills > 50 bbl 8.90E-04 per mile-year 10.3 9.17E-03 12.8
MMS pipeline throughput method, 1,000 bbl spill, per year 9.28E-03 13.0

Offshore Water Return Pipeline - Failure rates, utilize 1985 EIR leak rate 3.60E-03 5.3
1985 EIR table 2-2, leaks 3.50E-04 per mile-year 10.3 3.60E-03 5.3
CSFM for this pipeline, all products, leak 3.36E-04 per mile-year 10.3 3.46E-03 5.1

1985 EIR table 2-2, ruptures 3.88E-05 per mile-year 10.3 4.00E-04 0.6
CSFM for this pipeline, all products rupture 7.38E-05 per mile-year 10.3 7.60E-04 1.1
OPS all crude lines, spills > 50 bbl 8.90E-04 per mile-year 10.3 9.17E-03 12.8
MMS pipeline throughput method, 1,000 bbl spill, assumes 10,000 bpd water 4.93E-03 7.1

Onshore Emulsion Pipeline
CSFM Failure rate - ruptures 6.62E-05 per mile-year 12.2 8.08E-04 1.2
Seismic activity - rupture 4.15E-06 per mile-year 12.2 5.06E-05 0.1
Valve Station 2 Pump Failure - leak 3.10E-01 per year 99.0
Valve Station 2 Pump Failure - rupture 3.10E-03 per year 4.5
CSFM failure rate - Leaks 3.02E-04 per mile-year 12.2 3.68E-03 5.4
Onshore Emulsion Pipeline Ruptures 3.96E-03 5.8
Onshore Emulsion Pipeline Leaks 3.14E-01 99.1

Onshore Gas Pipeline
Leak rate, per pipeline mile-year 4.34E-04 per mile-year 12.2 5.29E-03 7.6
Rupture rate, per pipeline mile-year 2.13E-04 per mile-year 12.2 2.60E-03 3.8

Onshore Water Pipeline 
CSFM Failure rate - ruptures 7.38E-05 per mile-year 12.2 9.00E-04
Seismic activity - rupture 4.15E-06 per mile-year 12.2 5.06E-05
Onshore Water Pipeline Ruptures 9.51E-04 1.4
Onshore Water Pipeline Leaks 3.36E-04 per mile-year 12.2 4.10E-03 6.0

LOGP-Summit Pipeline
Years Life 30 years
CSFM Failure rate - ruptures 1.28E-03 per mile-year 26 3.33E-02
Seismic activity - rupture 4.15E-06 per mile-year 26 1.08E-04
Onshore Water Pipeline Ruptures 3.34E-02 63.3
Onshore Water Pipeline Leaks 5.83E-03 per mile-year 26 1.52E-01 98.9

LOGP FACILITIES
SCADA - failure 1.01E-01
Phone line failure 2.28E-04 demand 1 2.28E-04 Estimated 8 hours per year down time
Pump shutdown failure 1.00E-04 on demand 1 1.00E-04 Rijnonmd, failure to stop on demand
Actuated valve failure 1.00E-03 on demand 1 1.00E-03 Lees, failure to operate on demand
Pressure Switch 1.00E-04 on demand 1 1.00E-04 Rijnonmd, failure on demand

Operator Restarts system, override SCADA 1.00E-01 on demand 1 1.00E-01
Reliability and Maintainability in Perspective, 3rd Edition, D.J. 
Smith, 1988,  Fail to recognise incorrect status on inspection
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