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1 | Introduction 

This Inline Inspection Survey Report describes the pipeline inspection carried out by ROSEN 

in the 24” Las Flores to Gaviota line segment during May 2007 and June 2007. This report 

has been distributed as follows: 

Plains All American Pipeline L.P. (Plains All American)   

      Mrs. Jami Horton  1 copy  

ROSEN      Central File  1 copy 

The inspection activities included the following: 

Internal Geometry Inspection with the ROSEN Electronic Geometry Pig (EGP) 

Metal Loss Inspection and XYZ Mapping Survey with the ROSEN combination Corrosion 

Detection and HiRes XYZ Mapping Pig (CDG) 

Preparation and submission of the Inline Inspection Survey Report 

The data is automatically searched for pipeline features using ROSEN Automated Feature 

Search Software (AFS). Thereafter, data evaluation personnel interactively verify the results 

utilizing proprietary software. All results are stored in database files (dbf). More information 

regarding this process can be found in the separate binder entitled Technical Reference. 

This Inline Inspection Survey Report includes the results of all inspection runs performed by 

ROSEN in the pipeline during these inspection activities. The recorded CDG distance is used 

as the master distance for reporting all inspection results. All features that meet or exceed the 

reporting thresholds established for this project are listed in this report. 

All distances are given in imperial units. Upstream distances are designated with a minus 

sign (-).  All anomalies are referenced to the upstream girth weld. 

The CDG center distance of the first valve in the launcher station has been set to 0.00 

feet to aid in field measurement efforts. 

A Management Summary is provided in Section 2. Detailed inspection results are given in 

Section 4. All technical information, including Terms and Definitions, Performance 

Specifications, and Dig Procedures, are provided in the separate Technical Reference 

binder.

ROSEN would like to thank Plains All American for the assistance and cooperation received 

during the course of this project.
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2 | Management Summary 

This section describes the general condition of the inspected pipeline.  For more detailed 

findings please refer to Section 4. 

2.1 Management Summary Statement 

The results of the inspection activities indicate this line segment is affected mostly by 

metal loss anomalies with the majority of the metal loss indications between 10 and 19% 

wall loss. No metal loss anomalies with a calculated wall loss of 80% or greater have 

been reported.  Two (2) metal loss anomalies with an RStreng Case 2 (0.85dL) ERF 

equal to or greater than 1, have been reported.
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2.2 Inspection Findings Summary 

The findings of the inspection activities performed in this line segment are listed below. 

Metal Loss Anomalies 

Metal Loss 

Depth

All

Anomalies
Metal Loss at Internal Pipewall 

Other-

Metal Loss 

Anomalies

yes no n/a n/a

 60% 2 0 2 0 0

40 - 59% 12 0 12 0 0

20 - 39% 141 9 115 0 17

10 - 19% 556 228 257 0 71

Total 711 237 386 0 88

Metal loss anomalies with an RStreng Case2 (0.85dL) ERF   1:  2

Metal loss anomalies  80 %: 0

Indications Without Depth Calculation (no metal loss) 

Extra metal anomalies:  0 

Mill related anomalies:          0 

Total: 0

Deformation Anomalies 

Geometric Magnetic Anomalies: 0

Geometric Magnetic Anomalies detected with metal loss: 0

Ovalities: 0

Dents: 0

Dents detected with metal loss:  0 

Dents detected with gouging, grooving, or cracking:  0 

Total: 0

Installations

Valves: 4

Tees/taps: 20

Others (sleeves, flanges, etc.):           88 

Total: 112
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2.3 Anomaly Type Distribution Chart 

This pie chart displays the different types of anomalies identified during the inspection 

and the relative percentage of the entire anomaly population each type represents. 
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2.4 Depth Distribution of All Metal Loss Anomalies 

This graph includes all metal loss anomalies that meet or exceed the reporting threshold. 

It displays the number of anomalies versus pipeline length in increments of 10000 feet. 

The metal loss anomalies are grouped into four (4) categories as follows: 

depth 10 – 19 % 

depth 20 – 39 % 

depth 40 – 59 % 

depth  60 % 
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2.5 O’clock Position of All Metal Loss Anomalies 

This plot shows the o’clock orientation of all reported metal loss anomalies versus 

pipeline length. The o’clock position is given as the leading upper corner of the anomaly 

rectangle looking in the downstream direction of the pipeline. 
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2.6 List of Most Severe Anomalies 

This list contains anomalies prioritized according to the following priority rules, up to a 

maximum of 25 anomalies.  

Rule 1 Anomalies with peak depth greater than or equal to 80% wall loss 

Rule 2 Anomalies with a predicted burst pressure less than the given MOP  

Rule 3 Dents, or similar, above the 4 and 8 o’clock positions, which have associated 

indications of metal loss or stress riser 

Rule 4 Dents above the 4 and 8 o’clock positions with a calculated ID reduction greater 

than or equal to 6% 

Rule 5 Dents above the 4 and 8 o’clock positions with a calculated ID reduction greater 

than or equal to 3% (greater than 0.250” for NPS < 12) 

Rule 6 Dents located on the bottom of the pipe that have associated indications of metal 

loss or stress riser 

Rule 7 Dents with a calculated ID reduction greater than or equal to 2% (greater than 

0.250” for NPS < 12) that affect a girth weld or longitudinal seam weld 

(applicable with appropriate inspection technology, i.e., ROSEN EGP, XGP, and 

AFD) 

Rule 8  Dents above the 4 and 8 o’clock positions with a calculated ID reduction greater 

than or equal to 2% (greater than 0.250” for NPS < 12) 

Rule 9 Dents on the bottom of the pipe with a calculated ID reduction greater than or 

equal to 6%. 

Rule 10 Anomalies with a predicted safe pressure less than the given MOP at the 

location of the anomaly

Rule 11 Anomalies with a peak depth of greater than or equal to 50% wall loss 

Rule 12 Any indication of a crack or crack-like anomaly (applicable with appropriate 

inspection technology, i.e., ROSEN AFD)

Rule 13 Metal loss of, along, or affecting a longitudinal seam weld (applicable with 

appropriate inspection technology, i.e., ROSEN AFD) 

Rule 14 An indication of a gouge or groove greater than or equal to 12.5% wall loss 

(where detected; may be applicable with appropriate inspection technology, i.e., 

ROSEN AFD) 

Rule 15 Anomalies with a peak depth greater or than or equal to 20% and less than 50% 

For more information regarding these priority rules, please refer to the Technical 

Reference.
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The List of Most Severe Anomalies includes the following information: 

Anomaly Information

S (start) log distance (upstream edge of the anomaly rectangle) in feet 

latitude in degrees 

longitude in degrees 

height in feet

event

outer dimension 

comment

o’clock (start position rotating clockwise the leading edge of the anomaly rectangle)  

maximum depth in percent of actual wall thickness (metal loss) 

maximum diameter reduction in percent of internal diameter (provided for dents, 

ovalities, etc.) 

location classification of the deepest point of the anomaly per the following criteria 

W---- = on weld (  0.12 inches from weld center) 

-C---  = close to weld (  0.12 inches – 3 inch from weld center) 

--J--  = in joint 

anomaly length in inches 

anomaly width in inches 

ERF (Estimated Repair Factor) calculated per RStreng Case 2 (0.85dL) 

at internal pipe wall [yes/no/not applicable] 

Priority Rule 

Joint Information 

given MAOP 

given Design Pressure 

wall thickness in inches 

distance from the anomaly to the upstream girth weld in feet 

upstream weld log distance in feet 

For details on anomaly descriptions please refer to the Technical Reference. 
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2.7 Inspection Parameters 

This section summarizes the parameters applicable to the in-line inspection activities carried 

out on this pipeline section during May 2007 and June 2007. 

2.7.1 Pipeline Information 

| nominal diameter (NPS) [inches] | 24 

| type of pipe | DSAW

| grade | X60, X65 

| nominal wall thickness [inches] | 0.344, 0.500 

| MAOP [PSI] | 1140 

| design pressure [PSI] | 1342, 1800 

| SMYS [PSI] | 60000, 65000 

| minimum bend radius | Not Provided 

| length [miles] | 10.87 

| built in | 1987 

| pipeline product | Crude Oil 

| inspection history | Not Available 

2.7.2 Line Questionnaire / Pipeline Information 

Pipeline information as received from the client can be found on the following pages. 

2.7.3 Data Quality Summary 

The data recorded for both EGP run one (1) and EGP run two (2) were unsuccessful due 

to data loss from tool memory malfunction.  The data recorded during the EGP run three 

(3) was accepted and was used for evaluation purposes. During the EGP run three (3), 

the tool velocity was within the pre-agreed ranges. All sensors recorded data for the 

entire length of the pipeline. 

The data recorded during the CDG run was accepted and was used for evaluation 

purposes.  All sensors recorded data for the entire length of the pipeline. The velocity 

during the CDG run was within the pre-agreed ranges. Please refer to the following pages

for more information. 
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2.7.4 Data Analysis Parameters 

The following parameters were observed during the analysis activities. A recording 

threshold of 1% wall loss was achieved during the CDG inspection. The reporting 

thresholds applied to this line segment are as follows, as per Plains All American criteria: 

for joint features (J):   10% wall loss (CDG);  2% ID reduction (EGP) 

for close to weld features (C):  10% wall loss (CDG);  2% ID reduction (EGP) 

for weld features (W):   10% wall loss (CDG);  2% ID reduction (EGP) 

An interaction rule was applied to individual metal loss anomalies in the event they were 

in close proximity to one another. The interaction rule applied was 1” × 6t, as per Plains 

All American criteria. Additionally, a pressure based critical assessment has been 

performed on the findings based on the RStreng Case 2 (0.85dL). These results have 

been expressed in the form of an Estimated Repair Factor (ERF). Please refer to the 

Technical Reference for more information regarding this calculation.

The GPS coordinates (Latitude / Longitude) provided in this report were navigated in the 

NAD 1983 (CONUS) CORS96 datum. 
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3 | Inspection Activities and Data Quality 

3.1 Pre-Inspection Activities 

Not Applicable.

3.1.1 Cleaning and Gauging Pig Data Sheet 

Not Applicable. 
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3.2 Internal Geometry Inspection (EGP) 

The inspection of the internal geometry of the pipeline was performed with the ROSEN 

Electronic Geometry Pig (EGP).  Three (3) EGP runs were performed in this line segment.  

EGP run one (1) and run two (2) were unsuccessful due to tool malfunction. The data 

recorded during the EGP run three (3) was accepted and was used for evaluation 

purposes.

ROSEN Inspection Survey Technicians Bernard Garcia and Richard Reyes performed the 

field activities.

Please note the following EGP run three (3) information: 

Inspection Conditions  

Inspection Direction  Las Flores to Gaviota 

Launching Date/Time  June 18, 2007 / 08:40 AM 

Receiving Date/Time  June 19, 2007 / 01:50 AM 

Duration    17 hours, 10 minutes 

Average Tool Velocity  0.86 feet per second 

Maximum Tool Velocity  4.19 feet per second 

Propellant   Crude Oil 

Pressure (max.)   580 PSI 

Temperature   129 F

Tool Condition after the Run  

Cup Wear   None 

Debris    None 

Damage    None 

Recorded Data 

Start of Data Recording  -27.92 feet 

End of Data Recording  57266.74 (10.85 miles) 

Recorded Tool Rotation  Acceptable 

Marker Information 

No markers were placed during the EGP survey activities. 

The data recorded during the EGP run three (3) was accepted and was used for 

evaluation purposes. During the EGP run three (3), the tool velocity was within the pre-

agreed ranges. All sensors recorded data for the entire length of the pipeline. Please 

refer to the following pages for more information. 
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3.2.1 EGP Tool Calibration and Data Sheet  

The tool calibration and standard tool data sheet for the ROSEN EGP used during this survey 

is attached hereafter. 

3.2.2 EGP Tool Velocity 

The EGP tool used during this survey was programmed to operate within a velocity range of 

0.33 feet to 14.11 feet per second. During the inspection, the velocity of the tool is constantly 

monitored. Based on this data, the following graph displays the minimum, average, and 

maximum velocity of the tool during the survey, in 17.54 ft. intervals.  

3.2.3 EGP Tool Rotation 

The following graph displays the rotation of the EGP tool during the survey. The rotational 

position, provided in degrees, is measured counter-clockwise looking in the downstream 

direction.

3.2.4 EGP Tool Temperature 

The EGP Tool Temperature graph displays the recorded temperature encountered during the 

survey. Because the temperature probe is housed inside the tool, it takes approximately 30 

minutes for the actual product temperature to be registered. 
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3.3 Metal Loss Inspection and XYZ Mapping Survey (CDG) 

The pipeline was inspected with the ROSEN combination Corrosion Detection and HiRes 

XYZ Mapping Pig (CDG).  One (1) CDG run was performed during the inspection. 

ROSEN Inspection Survey Technician Eugene Hensley performed the field activities.

 Please note the following CDG run information: 

Inspection Conditions  

Inspection Direction  Las Flores to Gaviota 

Launching Date/Time  May 31, 2007 / 06:21 AM 

Receiving Date/Time  June 1, 2007 / 12:54 AM 

Duration    18 hours, 33 minutes 

Average Tool Velocity  0.83 feet per second 

Maximum Tool Velocity  9.19 feet per second 

Propellant   Crude Oil  

Pressure (max.)   1300 PSI 

Temperature   143 F

Tool Condition after the Run  

Cup Wear   None 

Debris    None 

Damage    None 

Recorded Data 

Start of Data Recording  -27.92 feet 

End of Data Recording  57266.74 feet (10.85 miles) 

Recorded Tool Rotation  Acceptable 

Marker Information (Above Ground Markers)

A total of twelve (12) marker locations were set and were established for this survey.  Please 

refer to Section 4.4 List of Marker Positions for more information. 

The data recorded during the CDG run was accepted and was used for evaluation 

purposes.  All sensors recorded data for the entire length of the pipeline. The velocity 

during the CDG run was within the pre-agreed ranges. Please refer to the following pages 

for more information. 
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3.3.1 CDG Tool Calibration and Data Sheet  

The tool calibration and standard tool data sheet for the ROSEN CDG tool used during this 

survey is attached hereafter. 

3.3.2 CDG Tool Velocity 

The CDG tool used during this survey was programmed to operate within a velocity range of 

1.64 feet per second to 16.41 feet per second. During the inspection, the velocity of the tool is 

constantly monitored. Based on this data, the following graph displays the minimum and 

maximum velocity of the tool during the survey, in per joint intervals.  

3.3.3 CDG Tool Rotation 

The following graph displays the rotation of the CDG tool during the survey. The rotational 

position, provided in degrees, is measured counter-clockwise looking in the downstream 

direction.

3.3.4 CDG Tool Temperature 

The CDG Tool Temperature graph displays the recorded temperature encountered during 

the survey. Because the temperature probe is housed inside the tool, it takes approximately 

30 minutes for the probe to register the actual product temperature. 

3.3.5 CDG Magnetization Level 

The magnetization level achieved during the CDG survey is typically between 10kA/m 

and 30kA/m in order to meet the Metal Loss Inspection Performance Specifications.

The CDG Magnetization Level graph displays the recorded magnetization level on the pipe 

wall during the inspection in per joint intervals. Please refer to the Technical Reference for 

further information. 
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4 | Detailed Inspection Results 

The detailed results of the inspection activities are presented in the following formats: 

Graphs

Lists

Pipe Tally 

Individual Sentenced Feature Reports (ISFR) 

All distances are expressed in feet [ft].  Upstream distances are designated with a minus 

(-).  All pipeline features are referenced to the upstream girth weld. 

Any anomaly or pipeline feature that does not qualify for ROSEN Metal Loss 

Performance Specifications due to its geometry, location, or run conditions is provided for 

informational purposes only. Please refer to the Technical Reference for more 

information.
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4.1 Special Graphs 

ROSEN provides several anomaly graphs to present a quick overview of the reported 

anomaly distribution over the length of the pipeline. 

4.1.1 Given MAOP, Pdesign, and Theoretical Safe Pressure Graph 

This graph shows the Theoretical Safe Operating Pressure (Psafetheo), calculated on the 

basis of the RStreng Case 2 (0.85dL), together with the client specified Maximum 

Allowable Operating Pressure (MAOP) and Design Pressure (PDESIGN). Please refer to the 

Technical Reference for more information regarding the Theoretical Safe Operating 

Pressure calculation. 

4.1.2 ERF Distribution Graph 

Following the RStreng Case 2 (0.85dL) code, an ERF calculation has been performed for 

all anomalies classified as metal loss internal / non-internal with a calculated wall 

thickness loss of 20 – 80%.  For all other metal loss anomalies, no ERF values have 

been calculated. This plot indicates all metal loss anomalies for which an ERF has been 

calculated.  For values where the Psafetheo lies below the MAOP, the ERF value is greater 

than one (1).

In this graph, the anomalies are displayed versus line distance in five (5) different groups: 

           ERF_0.85dL < 0.60 

0.60  ERF_0.85dL < 0.80 

0.80  ERF_0.85dL < 0.90 

0.90  ERF_0.85dL < 1.00 

           ERF_0.85dL  1.00 

A column is displayed for each interval of 10000 feet. 

 Please refer to the Technical Reference for more information regarding the ERF 

calculation.

4.1.3 Metal Loss Graphs 

These graphs show metal loss anomalies, for which an internal/non-internal distinction 

was made, versus pipeline distance. The o'clock position is given as looking downstream.  

Depth Distribution of Internal Metal Loss Anomalies   

Depth Distribution of Non-Internal Metal Loss Anomalies

O’clock Position of Internal Metal Loss Anomalies   

O’clock Position of Non-Internal Metal Loss Anomalies

4.1.4 Anomaly Relative to Closest Weld Distance Graph 

This plot shows the relative distances of all reported anomalies to the closest 

circumferential girth weld versus pipeline length. 
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4.2 List of Significances 

This list includes the anomalies detected during the inspection runs performed in the 

pipeline that meet or exceed the established reporting thresholds. 

The list includes the following information: 

Anomaly Information

S (start) log distance (upstream edge of the anomaly rectangle) in feet 

latitude in degrees 

longitude in degrees 

height in feet 

event

comment

o’clock (start position rotating clockwise the leading edge of the anomaly rectangle)  

maximum depth in percent of actual wall thickness (metal loss) 

maximum diameter reduction in percent of internal diameter (provided for dents, 

ovalities, etc.) 

anomaly length in inches 

anomaly width in inches 

ERF (Estimated Repair Factor) calculated per RStreng Case 2 (0.85dL) 

at internal pipe wall [yes/no/not applicable] 

Priority Rule 

P2 Burst / MOP 

Rstreng 0.85dL Psafetheo 

Joint Information 

given MAOP 

given Design Pressure 

wall thickness in inches 

distance from the anomaly to the upstream girth weld in feet 
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4.3 List of Installations 

All installations reported are listed on the following page(s).  The installations that can be 

easily referenced above ground were used for reference information to aid in locating 

other detected installations. 

This list includes the following information: 

log distance in feet 

latitude in degrees 

longitude in degrees 

height in feet

event

o’clock orientation 

comments (if applicable) 

References:

distance from installation to closest reference installation in feet 

reference installation log distance in feet 

reference installation name

distance from installation to closest marker in feet 

reference marker distance in feet 

reference marker name
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4.4 List of Marker Positions 

During these inspection activities, the ROSEN Above Ground Marker (AGM) system was 

utilized.

All marker positions recorded during the inspection are provided in the attached list, 

which includes the following information: 

log distance of marker location in feet 

latitude in degrees 

longitude in degrees 

height in feet

event

comment

distance from marker to closest installation reference in feet 

closest installation reference log distance in feet 

closest installation reference name 

The Above Ground Marker Location Sheets are provided in Section 5. 
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4.5 Pipe Tally 

The pipe tally, includes all results of the inspection activities that meet or exceed the 

established reporting thresholds, and consists of the following:

| For welds 

| log distance | joint no  | downstream joint length  

| For installations 

| log distance | type  |  

| For markers 

| log distance | marker name |  

| For anomalies 

| log distance | anomaly information | 

Anomaly information is given in the following format: 

| type | weld to anomaly| position | depth | ERF | length | width | internal 

| | [ft]  | [h] | [%] |  | [in.] | [in.] | 

| MELO | 9.10 | 09:00 | 20 | 0.89 | 15 | 12 | YES 

Installation types with Area Start and Area End: 

Casing

Installation area (Valve station, etc.) 

Launcher

Receiver

Sleeve

Installation types with centered distances:

Flange

Tap

Tee

Valve

Additional Information: 

latitude in degrees 

longitude in degrees 

height in feet 
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4.6 Individually Sentenced Feature Report (ISFR) 

ISFR’s for the top five (5) most severe locations have been prepared according to the 

priority rules defined in Section 2.6: List of Most Severe Anomalies. 

ISFR includes the following: 

Feature Location Sheet 

Data Plots 

 of the affected pipe joint (complete circumference) 

 enlargement of the anomaly or event 

Pipe Tally 

Additional Information 

Please see below for additional information regarding the provided ISFR:  

ISFR No. 1 at log distance 5365.72 feet refers to a cluster with a total length/width of 

14.66 inches x 17.01 inches, and a maximum calculated depth of 59%.   

ISFR No. 2 at log distance 21438.79 feet refers to a cluster with a total length/width of 

7.79 inches x 19.23 inches, and a maximum calculated depth of 64%. 

ISFR No. 3 at log distance 18814.52 feet refers to a cluster with a total length/width of 

1.88 inches x 3.50 inches, and a maximum calculated depth of 67%. 

ISFR No. 4 at log distance 5362.03 feet refers to a cluster with a total length/width of 4.21 

inches x 2.14 inches, and a maximum calculated depth of 54%. 

ISFR No. 5 at log distance 31574.91 feet refers to a cluster with a total length/width of 

4.91 inches x 8.27 inches, and a maximum calculated depth of 52%. 
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5 | Attachments 

5.1 Site Inspection Report/Survey Completion Report 

Not applicable. 

5.2 Preliminary Inline Inspection Survey Report 

Not applicable. 

5.3 Above Ground Marker Sheets 

The onsite marker location sheets are attached hereafter. 

5.4 Inspection Verification Results 

Inspection verification results have not been received as of the submission of this report. 

5.5 Electronic Data Discs 

The ROSOFT Client Software data discs for this line are attached. Please refer to the 

ROSOFT Manual for information regarding installation of this data and operation of the 

ROSOFT Data Management Software. 
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