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1.  Introduction

The abbreviated name for this project is “Flushing Phase A.”  The purpose of this
study is to assist the MMS in assessing -- and if necessary, scoping and
preparing -- regulations for the flushing, handling, and possible reactivation of
out-of-service pipelines.  This project focused on pipelines that have been taken out
of service, but have not been flushed and filled with inhibited seawater.  In keeping with
this purpose, WINMAR has: reviewed current regulations for temporarily taking
pipelines out-of-service lines, reviewed current practices for taking pipelines temporarily
out-of-service, and reviewed practices, tools, and technologies for flushing and
preserving out-of-service lines.  WINMAR also assessed the effectiveness and
risk/safety of the tools and practices,  Finally, WINMAR performed field tests (offshore
in-situ) to assess the condition of 5 out-of-service pipelines.

In a future project, already awarded to WINMAR Consulting, we will assess the
condition of pipelines that have been flushed and filled with inhibited seawater.  This
future project is called “Flushing Phase B” to be completed in 2001-2002.

The project methodology for Flushing Phase A was carried out in a number of phases,
as detailed below:

1) Identification Phase: The first step in this phase was a review of current
regulations and practices for pipeline decommissioning and reuse -- temporary
and permanent abandonments (MMS).   This covered any existing regulations
and/or recommended practice for out of service pipelines.

2) Interaction Phase: This phase was performed concurrently with Phase 1.
Because Winmar has an excellent working relationship with the majority of the
contractors in the Gulf of Mexico, we met with them to investigate pipeline
decommissioning effectiveness, and the effects of time and the offshore
environment on out-of-service pipelines. Contractors included:

• Platform and pipeline owners and operators
• Pipeline pigging and maintenance contractors
• Pipeline corrosion and corrosion inhibitor companies

3) Assessment Phase:  The thrust of this phase was to assess how well out-
of-service pipelines fare in the marine environment - over time - for later
use.  Specifically, we assessed the risks to the environment, and health and
safety of operations, for the different pipeline types and varying time the lines
were out of service.

To aid in the assessment, a qualitative risk analysis was used to form a reuse matrix
based on a number of factor.  The factors used were: pipeline product, presence of
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H2S, CO2, and of course age The matrix was used to compare the pipeline samples
retrieved from offshore in order to grade them in condition.

This project assumed that external corrosion protection techniques were continued
during the pipeline's temporary abandonment stage.  This later proved to be a good
assumption as the pipeline samples recovered showed little to no external corrosion.

4) Data Gathering Phase: This phase entailed gathering information during
pipeline decommissioning, in order to gauge the effectiveness of the
regulations/guidelines which were determined during the Assessment Phase.

Because Winmar decommissions pipelines which were formerly out-of-service, we
had the opportunity to actually examine the pipelines in-situ, and assess their
condition.  Since we know the age of the pipelines tested, and when they were taken
out of service, we were able to draw MANY valuable conclusions.  Data acquired
consisted of:

• Catching and sampling the fluids that were in the out-of-service pipeline.
These fluids were sampled at pre-determined intervals, and analyzed for the
presence of corrosion products (in the case of fluids) and corrosive properties (in
the case of gas).  CO2 and H2S was tested for at this time.

• Catching and sampling fluids during pipeline flushing.  This test was
performed on the pipelines during the actual decommissioning phase.  The
flushwater was sampled at pre-determined intervals and analyzed for the
presence of hydrocarbons, corrosion products, oxygen, and chlorides and
sulfates.

5) Recommendation/Conclusion Phase: At this stage, Winmar has compiled and
presented recommendations for regulation of out-of-service pipelines.  These
recommendations were discussed with MMS pipeline specialists before being
summarized and finalized in the report.  WINMAR also targeted and
recommended specific measures that can improve the safety and effectiveness
of temporary abandonment/decommissioning and/or reuse of offshore pipelines.

Definitions:  In order to avoid confusion, it is important to define “Out of Service” and
“Abandoned” as the terms relate to pipelines.  The definitions will also be included on
future regulatory updates.

Out-of-Service: A pipeline that is out-or-service is still connected either at one end or at
both ends, but it is not flowing.  An out-of-service pipeline may or may not be filled with
inhibited seawater.  The out of service period begins when the line has not been flowed
for 30 consecutive days.  Taking a line out of service does not require MMS approval,
however notification is required.
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Abandoned: An abandoned pipeline has been cut at BOTH ends.  The line has either
been removed, or the ends of the pipeline plugged and buried in-place. Abandoning a
pipeline requires MMS approval.
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2.  Objectives

The objectives of this project are many-fold, but to summarize:

1) Provide data to the MMS on the condition of various types of out-of-service pipelines
through research and in-field testing.  This data includes the composition of any product
remaining in the pipeline, the composition of seawater/inhibitor in the pipeline (if
present), and the composition of seawater used to flush the pipeline.

2)  Assist the MMS in determining if the Out of Service (Shut-in for less than 1 year)
pipeline regulations are adequate for ensuring pipeline safety and containment.  This
objective must be met for the various types of pipelines – treated/untreated,
gas/oil/condensate, etc.

3)  Assist the MMS in determining if the “Pickled” (Shut in greater than 2 but less than 5
years, flushed and filled with inhibited seawater) pipeline regulations are adequate for
ensuring pipeline safety and containment.  This objective must be met for the various
types of pipelines – treated/untreated, gas/oil/condensate, etc.

4)  Collect information through research and field testing to determine the effectiveness
of various corrosion inhibitors for the “Pickled” pipelines.  Determine if the generic
requirement for use of “corrosion inhibitor” is adequate, too strict, or too lenient a term.

5)  Gain a general understanding of condition of pipelines on the OCS in the Gulf of
Mexico through the collection of out-of-service pipeline samples.
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3.  Procedures

This section of the report describes the field-testing portion of the project (Phase IV).
Below is the detailed procedure that was supplied to the contractor prior to any offshore
work/pipeline decommissioning.

A. Offshore Procedures

General:    Field trip to site will confirm location and work area available to flush
pipeline.  Brief Field Personnel on flushing procedure.   Company procedures are to be
incorporated into flush procedure.  Confirm location and type of Pipeline End Flanges.
Review contingency clean-up plans and fluid disposal with Field  Foreman.  Check
flanged connection for integrity. Check for Check Valves.

1. Verify communication link is working between crews at both ends of the pipeline.
2. Verify that pipeline is LOCKED and TAGGED OUT and line has ZERO

PRESSURE before removing pipeline-end flanges.
3. Check pipeline for check valves.  Replace if pigs are not able to travel through

valves.
4. Remove pipeline end flanges and install ANSI 600 Ball valves onto flange ends

at both platforms.  Close  block valves.
5. Install all gauges/meters and verify both units have all openings closed and/or

plugged.
6. Install fill line from pump to flushing head.  This line to have an overflow by-pass

to divert water overboard and a meter beyond the by-pass in order to know
volume of water pumped into line.  Flow direction to be controlled with block
valves before meter and on overboard line.

7. Install pipe discharge line with meter from receiving end to storage/receiving
tanks or to production process equipment.

8. Hook up Sampling Hose at receiving thread-o-let location.
9. Take first Gas Sample using Vacuum tube and Plastic Bag
10. Verify pipeline and discharge line at receiving end are open.
11. Check flow meter and zero.
12. Confirm Production Platform crew is ready to receive water.  Open block valve

Divert flow from overboard to flushing head using in-line block valves.
13. Check pressure gauges to ensure no built up in pressure is occurring at flushing

site.
14. Check with receiving crew that flow has started.
15. Take second Gas Sample using Vacuum tube and Plastic Bag
16. Monitor pressure.  Do not let pressure build up beyond 1000 PSI.  Stop pumping

if pressure starts to exceed 1440 PSI.
17. Take third Gas Sample at midpoint of Line.  Take fourth sample before Flush

Water arrives.
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18. Once fluid returns, capture min. 2 fluid samples.  One sample into Mineral
Pattern Analysis Bottle and one into Oil and Grease Bottle.  Take one more set of
samples just before pumping ceases.

19. Label ALL sample bottles.
20. Open by-pass valve at Well Platform before shutting down pump and then

closing block valve located before meter.
21. Check and bleed all pressure from fill line and pipeline. Verify zero pressure

before removing any piping at either end of pipeline.
22. At Well Platform, disconnect pump and fill line.  Re-confirm zero pressure and

remove flushing head and block valve.  Re-install blind flange initially removed
from pipeline.

23. At Production Platform, remove discharge line.  Re-confirm zero pressure and
remove receiving hose and block valve.  Re-install blind flange initially removed
from pipeline.

24. Secure samples for shipment to Laboratory.  Send field report copies to office.
25. De Mob equipment and personnel to shore base.

B. Pictorial Presentation

This section provides a pictorial presentation of how the offshore field testing phase was
performed.

Photo #1
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The flowmeter reads in hundreds of gallons pumped.  It was “zeroed” and calibrated
prior to commencing work.

Photo #2
An assortment of flanges were kept on-hand to ensure a good fit-up to the pipeline.
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Photo #3

This picture shows the workspread used, as well as one of the well protector platforms.
The flushing pump is located on the jackup boat, and a hose connects the pump to the
pipeline via a hose that runs across the gangway.  Upon close observation, the central
facility platform is visible in the background.
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Photo #4

This photo shows the top-of-riser sample point at the central facility platform.  This
location was ideal for taking samples and was used when available.  If it was impossible
to hook up to the top of the riser (for example, if the riser was removed to the +10 level)
then the sampling spool was used (see next photo).
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Photo #5

This picture shows how gas samples were taken, to be tested for H2S.  The plastic jar
shown was filled with gas using the intrinsically safe pump.  The length of stain tester
was inserted into the plastic jar, and some gas was sucked into the length of stain test
tube.
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Photo #6

The sampling spool was fitted into the flushing hose – where two hoses were
connected.  This was done at the platform cellar deck level, between the riser and the
water-receiving tank.



Flushing Phase “A” Final Report Page 13

Photo #7

Gas Samples were taken using Tedlar bags.  These sample bags are the best way to
ensure that a good sample has been taken.  One can be SURE that the bag is full, as
opposed to a steel vacuum cylinder, where it is not obvious/foolproof.
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Photo #8

MPA Jars come cleaned, sealed and certified.  This photo shows three samples from
pipeline 2820.  To take a sample, jars are simply filled, and sealed.

Photo #9

The plastic Zero Head Space jars are used for taking samples which cannot have any
atmospheric air in them.  Once the jars are filled with liquid, they can be purged of air
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and sealed.  WINMAR used these jars to catch samples for oxygen and nitrogen
testing.

Photo #10

A Hanby Environmental Labs testkit was used as a “quick-check” in the field for the
presence of oil and grease.  The results from the Hanby kit were very close (to within 5
ppm) to the tests results from the lab.
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Photo #11
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4.  Background and Assumptions

The following sections summarize the results for the various samples taken.  The
results are compiled and displayed graphically in order to help interpret and analyze the
data.  For each pipeline tested, the results are organized into sections.  The sections
are listed below, along with any assumptions made during the data interpretation:

Sample/Locations Observations

The location of the samples was derived by analyzing the amount of fluid pumped at the
time the sample was taken.  The flowmeter was used to obtain this volume, and the
internal pipeline diameter was used to convert this volume to a distance.  This process
assumes that the flow in the line is uniform, and that no multi-phase flow occurs.  It also
assumes that the pipeline internal diameter is the same throughout the line.

Gas Composition Observations

No assumptions were made.  The data is plotted exactly the same as the lab results .

Flushwater Composition Observations

No assumptions were made.  The data is plotted exactly the same as the lab results.

Oil and Grease Observations

No assumptions were made for this analysis.  For comparison purposes, all of the oil
and grease measurements were normalized, based on volume flushed divided by total
pipeline volume.  These normalized results were also all plotted on the same graph, for
comparison of all the different oil and grease flushing profiles.

Pipe Cutout Observations

The 5 foot pipeline sections were removed and brought to shore for examination. it is
important to consider that these samples may not be representative of each pipeline as
a whole.

Reference and Baseline Material

Some reference material was used in the analysis and comparison of Natural Seawater
(NSW).  These charts and articles are included in this section.  This reference material
has an excellent description of the ions and elements present in seawater, and how
they react with each other and with other ions/elements.
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5.  Results and Observations - 2820

a. Sample/Locations Observations

Gas samples were taken at the top of the riser before the blind flange was removed.
Samples were taken when the odor of natural gas was present.  All bolts and flange
seals were intact and did not indicate any leakage.  H2S length of stain samples were
taken at this time as well.  Sample 2820-B obtained just ahead of the flush water - had
some water in it.  The testing lab indicated that this water would not affect the gas
samples integrity.

Water samples were taken at the same location.  Water samples seemed uniform, and
representative of the flush fluid stream.

A five foot (5’) sample of the pipeline was removed, which included the tubeturn to
pipeline weld.

b. Gas Composition Observations

The results of the gas analysis are plotted and summarized in the results section.
Atmospheric air composition is also plotted for reference purposes.

Four gas samples were taken.  Two of the samples (2820-1 and 2820-A) were taken at
the same time and location.  Sample 1 was taken using a steel vacuum tube and
Sample A was taken using a Tedlar bag.  According to the lab, the Tedlar bags are the
preferred sampling method, as when they are full, one can be sure they contain a
sample, whereas with the tubes, there is no indication that a sample was taken.  It is
important to note that the composition of the two samples is different.  The sample
taken with the vacuum tube contains more methane and less nitrogen than the sample
taken with the Tedlar bag.  Sample 2820-B, which is estimated to originate 2670’ from
the well protector platform is lower in methane and higher in nitrogen than the other two
samples.  It has almost the same amount of oxygen and nitrogen as the atmosphere.
This indicates that it is probably a mixture of natural gas, and atmospheric air.  This
would follow from the fact that end of the pipeline was opened in order to connect the
flushing pump.  At that time, it would have been possible to introduce air into the line.

c. Flushwater Composition Observations

The flushwater composition for segment 2820 is plotted in the results section.  Natural
Seawater composition is also plotted for comparison purposes.  The ions/elements
plotted are: Alkalinity (CO3), Barium, Calcium, Iron, Magnesium, and Potassium.
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Because of their high values (in PPM), Chlorides and Sulfates are plotted on a separate
chart.

For the flushwater, the mineral pattern relative to NSW is summarized below:

Alkalinity (bicarb) – Higher
Barium – Higher/Same
Calcium – Lower/Equal (First sample much lower)
Iron – Higher
Magnesium – Lower/Equal (First sample much lower)
Potassium – Lower/Equal (First sample much lower)
Chloride – Lower
Sulfate – Lower/Higher (First sample much lower)

The first sample, containing the most hydrocarbons was MUCH lower than NSW in
almost all elements/ions tested for.

The iron content is plotted as a separate graph in order to focus on these values.  The
first sample had a very high iron concentration of 91.3 ppm (ppm also equals
milligrams/liter).  This concentration is over 26,000 times greater than NSW.
Observations from the field could explain this very high concentration.  The sample was
taken at the very front of the flushwater “slug.”  This slug picked up metal debris, as can
be evidenced in the photographs.  This debris included metal particles which were
picked up from the pipe wall.  The sampling procedure “dissolved” these metal particles
and recorded them as a concentration value.  The following two samples were lower in
concentration, but still much higher than NSW values.
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Photo #12 - Mineral Pattern Analysis Samples - 2820

The ions/elements to focus on from this analysis are those found in steel corrosion
products: FeO2, FeS.  The samples showed higher than NSW concentrations of both
Fe and S, indicating that corrosion has taken place, however, it is difficult to derive
specific corrosion features from this data.

d. Oil and Grease Observations

Samples taken at the end of the flushing operation had no detectable oil and grease
concentration.  The detection limit is 2.5 PPM.  The last sample was taken when
approximately 1.75x the pipeline volume had been flushed.  The graph shows a very
rapid drop in oil and grease concentration, with the non-detectable limit appearing to be
reached at 1.5x flush volume.

e. Pipe Cutout Observations

A five foot horizontal section of pipe was retrieved from near the base of the platform
and includes pipe on both sides of the weld connecting the pipeline to the riser/tubeturn.

This sample showed only light surface rust and had some debris in the 5-7 o’clock
position of the line, indicating that there may have been some standing fluid in the
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pipeline for some time.  This area did not show any significant metal loss, but has a
buildup or caking of silt/sand.

Photo #13

An important feature to note is that this sample did have a deep pit in the weld.  The pit
is clearly shown in the sample photos.  The depth of the pit appears to be approximately
0.5*t.  This defect is in the 10 o’clock position in the pipe, so it was not in the “wet”
section of the pipe.  Based on the shape of the defect, it appears to be a corrosion
feature, and not caused by erosion (due to sand or other abrasives in the gas).  This
looks like an Microbial Induced Corrosion pit.



Flushing Phase “A” Final Report Page 22

Photos #14 and #15 - Sample Photos from Line 2820

Photo #15



SHELL OFFSHORE INC.SHELL OFFSHORE INC.
HI-135-1HI-135-1

            PLATFORM
      MMS General                   ODS General        MMS Location        MMS Facility

Water 49 feet Function WP Lease 741 feet Helideck Yes

Major No Piles NA Complex 10025 Quarters None

Decks 1 Slots 3 Longitude -94.119 Generator No

Slots 3 ODS ID 738 Latitude 29.259 Cranes NA

Wells 2 Previous 1 NA X 3,555,877' Gas Yes

Flare No Previous 2 NA Y 550,662' Oil No

Installed 01 1964 Previous 3 NA To Shore 25 miles Comp No

Revised 12 1998 Previous 4 NA N-S feet S 4182' 8 hour No

Removed NA Notes NA E-W feet W 881' 24 hour No

          PIPELINES MMS
Segment 2820

Origin HI-135-1

Terminus HI-136-A

O.D. 3''

Length 1,500'

Product BLKG

Status ACT

Installed NA

Abandon NA

Revised Aug-94

Operator SHELL OFFSHORE INC.

             WELLS MMS
API Well ID Well Spud Revised Status MD Bot Lease Sur Long Sur Lat

427080004600 1 03 1964 05 1964 COM 10,777' 741 -94.119 29.259

427080004700 2 10 1964 05 1986 ST 8,678' 741 -94.112 29.260

427080004701 2 05 1986 07 1986 COM 9,450' 741 -94.115 29.260

427080004800 3 11 1964 08 1985 PA 9,663' 741 -94.104 29.265

427080004900 4 11 1964 06 1990 PA 11,483' 741 -94.116 29.269

427080005000 5 04 1965 08 1985 PA 9,006' 741 -94.089 29.262

427080006100 6 06 1965 06 1965 PA 9,085' 741 -94.089 29.271

427080007300 8 07 1967 08 1967 ST 9,452' 741 -94.103 29.260

427080007301 9 08 1967 08 1967 COM 9,020' 741 -94.106 29.260

427084023300 11 04 1986 01 1996 ST 10,824' 741 -94.075 29.262

427084023301 11 01 1996 04 1996 COM 11,033' 741 -94.075 29.262

427084023400 9 08 1986 09 1986 TA 10,230' 742 -94.132 29.259



I.  Pipeline Information
MMS Segment No. 2820
Date: 10/24/2000
Pipeline Origination
  Area High Island
  Block 135
  Platform #1
  Lease OCS-G-0741
Pipeline Destination
  Area High Island
  Block 136
  Platform A
  Lease OCS-G-0742
Pipeline Size (in) 3
Pipelines Length (ft) 1,500
Pipeline Volume (bbls) 13

II.  Flushing Information
Flushing Information
  Volume Flushed 1000g
  Flow Rate (GPM) 100
  Pigged Used No
  Type of Pig No
  Size of Pig No
  Clean Returns Yes
Inhibitor
  Chemical Inhibitor Used
  Type of Chemical
  Quantity of Chemical
Origination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Destination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Comments:

Company Representative

Signature

PIPELINE FLUSHING AND SAMPLING RECORD



III.  Sampling Data - Tracking Information
Sample Location
Platform: HI 136A
Pipeline Sampling Site: Top of Riser Bleed Valve
Flushing Start Time: 15:00
Gas Samples Sample ID Sample Date Vol. Flushed (g) H2S (PPM)
Vacuum Tubes

2820-1 10/24/2000 0 0

Plastic Bags
2820-A 10/24/2000 0 0
2820-B 10/24/2000 250

Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Mineral Pattern Analysis

2820-4 10/24/2000 500
2820-5 10/24/2000 800
2820-6 10/24/2000 1,000

Oil and Grease Analysis
2820-D 10/24/2000 500
2820-E 10/24/2000 800
2820-F 10/24/2000 1,000

Comments:

Company Representative

Signature

2820-B had some water in the gas sample.
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Figure 2 - Gas Composition (Major Constituents) - 2820
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Figure 3 - Gas Composition (by Mol%) - 2820
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Figure 7 - Oil and Grease vs Flush Volume - 2820
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Figure 8 - Oil and Grease vs. Flush Volume - 2820
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6. Results and Observations – 2822

a. Sample Locations Observations

This pipeline was flushed and filled with seawater in October 1994.  It was reflushed
and abandoned in place in October 2000.  Samples were taken of the entrained water
that had been sitting in the pipe for 6 years, as well as the volume of flushwater that was
run through the pipe.  The sampling location for this pipeline was at the “sampling
spoolpiece,” which was connected at the platform cellar deck level.

A five foot (5’) sample of the pipeline was removed, which included the tubeturn to
pipeline weld.

b. Gas Composition Observations

This was a gas/condensate line, however, there were no gas samples taken, as the line
was filled completely with seawater.

c. Flushwater Composition Observations

i. Mineral Pattern Analysis

Samples A-E were taken from the standing water in the pipeline, while F-H were taken
from the flush water.  These discreet sample types are evident in the plotted data.

For the water that stood in the pipeline for 6 years, the mineral pattern relative to NSW
is summarized below:

Alkalinity (bicarb) – Lower
Barium – Equal
Calcium – Lower
Iron – Higher
Magnesium – Lower
Potassium – Similar/Equal
Chloride – Lower
Sulfate – Lower

For the flushwater, the mineral pattern relative to NSW is summarized below:

Alkalinity (bicarb) – Equal
Barium – Equal
Calcium – Equal
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Iron – Higher
Magnesium – Equal
Potassium – Similar/Equal
Chloride – Lower/Equal
Sulfate – Equal

The plot of the Iron Concentration is of particular interest for this pipeline.  As the
standing water was pushed out of the pipeline, the sample concentrations rose sharply
and linearly until all of the entrained water was pushed out.  The highest value reached
was 76 .1 PPM.  The flushwater showed iron concentrations in the range of 0.4 - 1.29
PPM, which is much higher than natural seawater concentrations, but nothing like the
levels from the entrained water. These flushwater concentrations were lower than for
other pipelines, perhaps because many of the loose iron particles and all of the
dissolved iron had already been pushed out of the line.

ii. Nitrogen and Oxygen Concentration

These values were tested in order to determine whether corrosion inhibitor was present
in the line, and if it was, its effectiveness.  In all samples, dissolved nitrogen levels were
much lower than NSW.  This indicated that an Amine based corrosion inhibitor was not
present.  It was interesting to note that nitrogen levels never reached NSW level, not
even in the flushwater.

Photo #16

Dissolved oxygen levels were slightly lower than NSW in the entrained water.
Interestingly, dissolved oxygen concentrations were higher than NSW levels in the
flushwater.  This data shows that an oxygen scavenger was not used in this pipeline
when it was flushed and filled the first time.

d. Oil and Grease Observations

The first oil and grease sample was taken from the standing water in the pipeline, and
the two following samples were taken from the flushwater.  Of interest is the fact that oil
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and grease was present in the first sample at 270 PPM.  These levels dropped away
almost immediately during flushing, and was non-detectable by the time the pipeline
was flushed 1.5 times.

e. Pipe Cutout Observations

It is clear from the photographs of sample segment 2822, that there have been
significant changes to the pipe wall since it was filled with seawater.  Based on the
linear features of the debris in the pipe, it is evident that there was an air/water interface
at some point in time after the line was filled.  The pipe walls are coated with debris, the
majority of which does not appear to be a corrosion product.  One possibility is that
seafloor mud was sucked into the pump intake and pumped into the pipe during initial
flushing - a likely scenario in shallow water, with very turbid conditions.  This is an
important consideration for flushing and filling out-of-service pipelines.  Pipelines that
are required to be filled with inhibited seawater may be negatively impacted by the
addition of these sediments.  Better procedures may be required to ensure that
sediments are not introduced during flushing and filling operations.

Photo #17

The line also showed significant metal loss corrosion.  The weld at the tubeturn to
pipeline connection also showed deep pitting corrosion.
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Photos #18 and #19 - Pipeline Sample Photos - 2822



SHELL OFFSHORE INC.SHELL OFFSHORE INC.
HI-135-2HI-135-2

            PLATFORM
      MMS General                   ODS General        MMS Location        MMS Facility

Water 50 feet Function WP Lease 741 feet Helideck Yes

Major No Piles NA Complex 10015 Quarters None

Decks 1 Slots 3 Longitude -94.112 Generator No

Slots 3 ODS ID 739 Latitude 29.260 Cranes NA

Wells 2 Previous 1 NA X 3,558,137' Gas Yes

Flare No Previous 2 NA Y 551,391' Oil Yes

Installed 01 1964 Previous 3 NA To Shore 25 miles Comp No

Revised 05 1998 Previous 4 NA N-S feet S 4911' 8 hour No

Removed NA Notes NA E-W feet W 3141' 24 hour No

          PIPELINES MMS
Segment 2821 2822 2823

Origin HI-135-2 HI-135-2 HI-135-2 #N/A

Terminus HI-136-A HI-136-A HI-136-A #N/A

O.D. 3'' 4'' 4'' #N/A

Length 4,000' 4,000' 4,000' #N/A

Product BLKG BLKG BLKG #N/A

Status ACT OUT PABN #N/A

Installed NA NA NA #N/A

Abandon NA NA NA #N/A

Revised Aug-94 Oct-94 Aug-94 #N/A

Operator SHELL OFFSHORE INC. SHELL OFFSHORE INC.SHELL OFFSHORE INC. #N/A

             WELLS MMS
API Well ID Well Spud Revised Status MD Bot Lease Sur Long Sur Lat

427080004600 1 03 1964 05 1964 COM 10,777' 741 -94.119 29.259

427080004700 2 10 1964 05 1986 ST 8,678' 741 -94.112 29.260

427080004701 2 05 1986 07 1986 COM 9,450' 741 -94.115 29.260

427080004800 3 11 1964 08 1985 PA 9,663' 741 -94.104 29.265

427080004900 4 11 1964 06 1990 PA 11,483' 741 -94.116 29.269

427080005000 5 04 1965 08 1985 PA 9,006' 741 -94.089 29.262

427080006100 6 06 1965 06 1965 PA 9,085' 741 -94.089 29.271

427080007300 8 07 1967 08 1967 ST 9,452' 741 -94.103 29.260

427080007301 9 08 1967 08 1967 COM 9,020' 741 -94.106 29.260

427084023300 11 04 1986 01 1996 ST 10,824' 741 -94.075 29.262

427084023301 11 01 1996 04 1996 COM 11,033' 741 -94.075 29.262

427084023400 9 08 1986 09 1986 TA 10,230' 742 -94.132 29.259



I.  Pipeline Information
MMS Segment No. 2822
Date: 10/27/2000
Pipeline Origination
  Area High Island
  Block 135
  Platform #2
  Lease OCS-G-0741
Pipeline Destination
  Area High Island
  Block 136
  Platform A
  Lease OCS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 4,000
Pipeline Volume (bbls) 62

II.  Flushing Information
Flushing Information
  Volume Flushed 4000g
  Flow Rate (GPM) 100
  Pigged Used No
  Type of Pig No
  Size of Pig
  Clean Returns Yes
Inhibitor
  Chemical Inhibitor Used
  Type of Chemical
  Quantity of Chemical
Origination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Destination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Comments:

Company Representative

Signature

PIPELINE FLUSHING AND SAMPLING RECORD



III.  Sampling Data - Tracking Information
Sample Location
Platform: Hi 136A
Pipeline Sampling Site: Hose Connection w/ Sampling Spool
Flushing Start Time: 13:00
Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Plastic Bottles - Zero Head Space 2822-1 10/27/2000 0

2822-2 10/27/2000 500
2822-3 10/27/2000 1,000
2822-4 10/27/2000 1,500
2822-5 10/27/2000 200
2822-6 10/27/2000 2,500
2822-7 10/27/2000 3,000
2822-8 10/27/2000 3,500

Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Mineral Pattern Analysis 2822-A 10/27/2000 0

2822-B 10/27/2000 500
2822-C 10/27/2000 1,000
2822-D 10/27/2000 1,500
2822-E 10/27/2000 2,000
2822-F 10/27/2000 2,500
2822-G 10/27/2000 3,000
2822-H 10/27/2000 3,500

Oil and Grease Analysis 2822-AA 10/27/2000 1,000
2822-BB 10/27/2000 1,500
2822-CC 10/27/2000 4,000
2822-DD 10/27/2000 5,000

Comments:

Company Representative

Signature

James Wiseman

Pipeline at WP end had plate welded over riser top, no flange.  We cold-cut, 
plugged, and added flange for flushing.
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Figure 10 - Flushwater Composition - 2822
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Figure 13 - Oxygen Concentration - 2822
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Figure 14 - Nitrogen Concentration - 2822
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Figure 16 - Oil and Grease vs. Flush Volume - 
2822
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Figure 17 - Oil and Grease vs. Flush Volume - 
2822
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7. Results and Observations – 2823

a. Sample Locations Observations

Time constraints interfered with this test, and only one water sample was obtained.  The
sample was of standing water in this pipeline segment.  The pipeline was flushed and
filled with seawater in 1994.  The testing information is still included, as it is of some
value, however it is not as complete as for the other segments tested.

A five foot (5’) sample of the pipeline was removed, which included the tubeturn to
pipeline weld.

b. Gas Composition Observations

This line was completely filled with inhibited seawater, therefore no gas was present.

c. Flushwater Composition Observations

For the water that stood in the pipeline for 6 years, the mineral pattern relative to NSW
is summarized below:

Alkalinity (bicarb) – Higher
Barium – Equal
Calcium – Lower
Iron – Higher
Magnesium – Lower
Potassium – Similar/Lower
Chloride – Lower
Sulfate – Higher

As with pipeline 2822, iron concentrations in 2823 were very high.  This sample from the
standing water yielded an iron concentration of 117 PPM, or 34,000 times NSW levels.

d. Oil and Grease Observations

Due to time constraints, no oil and grease samples were taken for this line.

e. Pipe Cutout Observations
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This pipeline sample was in better condition than 2822.  It showed light surface
corrosion only, and no deep pitting at the weld.  This sample did not have the thick
coating of debris on the interior as seen in sample 2822.

Photo #20 - Sample Photo - Segment 2823



SHELL OFFSHORE INC.SHELL OFFSHORE INC.
HI-135-2HI-135-2

            PLATFORM
      MMS General                   ODS General        MMS Location        MMS Facility

Water 50 feet Function WP Lease 741 feet Helideck Yes

Major No Piles NA Complex 10015 Quarters None

Decks 1 Slots 3 Longitude -94.112 Generator No

Slots 3 ODS ID 739 Latitude 29.260 Cranes NA

Wells 2 Previous 1 NA X 3,558,137' Gas Yes

Flare No Previous 2 NA Y 551,391' Oil Yes

Installed 01 1964 Previous 3 NA To Shore 25 miles Comp No

Revised 05 1998 Previous 4 NA N-S feet S 4911' 8 hour No

Removed NA Notes NA E-W feet W 3141' 24 hour No

          PIPELINES MMS
Segment 2821 2822 2823

Origin HI-135-2 HI-135-2 HI-135-2 #N/A

Terminus HI-136-A HI-136-A HI-136-A #N/A

O.D. 3'' 4'' 4'' #N/A

Length 4,000' 4,000' 4,000' #N/A

Product BLKG BLKG BLKG #N/A

Status ACT OUT PABN #N/A

Installed NA NA NA #N/A

Abandon NA NA NA #N/A

Revised Aug-94 Oct-94 Aug-94 #N/A

Operator SHELL OFFSHORE INC. SHELL OFFSHORE INC.SHELL OFFSHORE INC. #N/A

             WELLS MMS
API Well ID Well Spud Revised Status MD Bot Lease Sur Long Sur Lat

427080004600 1 03 1964 05 1964 COM 10,777' 741 -94.119 29.259

427080004700 2 10 1964 05 1986 ST 8,678' 741 -94.112 29.260

427080004701 2 05 1986 07 1986 COM 9,450' 741 -94.115 29.260

427080004800 3 11 1964 08 1985 PA 9,663' 741 -94.104 29.265

427080004900 4 11 1964 06 1990 PA 11,483' 741 -94.116 29.269

427080005000 5 04 1965 08 1985 PA 9,006' 741 -94.089 29.262

427080006100 6 06 1965 06 1965 PA 9,085' 741 -94.089 29.271

427080007300 8 07 1967 08 1967 ST 9,452' 741 -94.103 29.260

427080007301 9 08 1967 08 1967 COM 9,020' 741 -94.106 29.260

427084023300 11 04 1986 01 1996 ST 10,824' 741 -94.075 29.262

427084023301 11 01 1996 04 1996 COM 11,033' 741 -94.075 29.262

427084023400 9 08 1986 09 1986 TA 10,230' 742 -94.132 29.259



I.  Pipeline Information
MMS Segment No. 2823
Date: 10/27/2000
Pipeline Origination
  Area High Island
  Block 135
  Platform #2
  Lease OCS-G-0741
Pipeline Destination
  Area High Island
  Block 136
  Platform A
  Lease OCS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 4,000
Pipeline Volume (bbls) 62

II.  Flushing Information
Flushing Information
  Volume Flushed 4000g
  Flow Rate (GPM) 100
  Pigged Used No
  Type of Pig No
  Size of Pig No
  Clean Returns Yes
Inhibitor
  Chemical Inhibitor Used
  Type of Chemical
  Quantity of Chemical
Origination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Destination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Comments:

Company Representative

Signature

PIPELINE FLUSHING AND SAMPLING RECORD



III.  Sampling Data - Tracking Information
Sample Location
Platform: HI 136A
Pipeline Sampling Site: End of Hose at Tank
Flushing Start Time: 18:00
Gas Samples Sample ID Sample Date Vol. Flushed (g) H2S (PPM)
Vacuum Tubes N/A

Plastic Bags N/A

Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Mineral Pattern Analysis

2823-1 10/27/2000 2,500

Oil and Grease Analysis

Comments:

Company Representative

Signature

Pipeline filled w/ seawater.  Time constraints and harsh environment only 
permitted one sample.  Pipeline spool sample taken as well.
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Figure 19 - Flushwater Composition - 2823
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Figure 20 - Chloride and Sulphate - 2823
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8. Results and Observations – 2824

a. Sample/Locations Observations

Gas samples were taken at the top of the riser before the blind flange was removed.
Samples were taken when the odor of natural gas was present.  All bolts and flange
seals were intact before testing and did not indicate any leakage.  H2S length of stain
tests were performed at this.  This gas line was one of the longer ones tested, allowing
for more samples of both gas and water.

The water samples taken at the top of riser bleed valve seemed uniform, and
representative of the flush fluid stream.

A five foot (5’) sample of the pipeline was removed, which included the tubeturn to
pipeline weld.

b. Gas Composition Observations

The results of the gas analysis are plotted and summarized in the results section.
Atmospheric air composition is also plotted for reference/comparison purposes.

The three gas samples were high in methane, and low in atmospheric components,
such as nitrogen and oxygen.  This indicates that the line was probably not opened in
the past, and contaminated with atmospheric air.  This is useful to compare to other gas
lines tested, where samples were a mixture of methane and atmospheric air.  This gas
did not contain any H2S and negligible amounts of CO2.

c. Flushwater Composition Observations

The flushwater composition for segment 2824 is plotted in the results section.  Natural
Seawater composition is also plotted for comparison purposes.  The ions/elements
plotted are: Alkalinity (CO3), Barium, Calcium, Iron, Magnesium, and Potassium.
Because of their high values (in PPM), Chlorides and Sulfates are plotted on a separate
chart.

For the flushwater, the mineral pattern relative to NSW is summarized below:

Alkalinity (bicarb) – Higher for first sample, then Equal
Barium – Higher for first sample, then Equal
Calcium – Higher for first sample, then Equal
Iron – Higher
Magnesium – Lower for first sample, then Equal
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Potassium – Lower for first sample, then Equal
Chloride – Higher for first sample, then Equal
Sulfate – Lower for first sample, then Equal

Again, the iron content is plotted as a separate graph in order to focus on these values.
The first sample taken at the very front of the flushwater “slug”  has an extremely high
iron concentration of 302 ppm (ppm also equals milligrams/liter).  The concentration is
over 88,000 times greater than NSW.  Observations from the field could explain this
very high concentration.  In anticipation of the incoming fluid, the sampling valve was
left open so that the very first fluid out of the pipeline was taken as the first water
sample.  This slug picked up quite a bit of debris, and was very high in condensate, as
is evidenced in the photographs.  This debris included metal particles which were
picked up from the pipe wall.  The sampling procedure “dissolved” these metal particles
and recorded them as a concentration value.  The following four samples were lower in
concentration, but still much higher than NSW values.

Photo #21

The ions/elements to focus on from this analysis are those found in steel corrosion
products: FeO2, FeS.  The samples showed higher than NSW concentrations of iron,
but Sulfate was at NSW levels.

The first sample (2824-1) is vastly different than all the other water samples taken.
Concentrations of elements/ions were either much higher or much lower than NSW
concentrations.

d. Oil and Grease Observations

Oil and grease was non-detectible in the final samples taken.  The detection limit is 2.5
PPM.  As noted above, the very first sample was high in hydrocarbons because it
contained a good deal of the condensate that was present in the line.  The graph shows
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a very rapid drop in oil and grease concentration, with the non-detectable limit
appearing to be reached at 1.25x flush volume.

e. Pipe Cutout Observations

A five foot section of pipe was retrieved.  This section was taken near the base of the
platform, and included pipe on both sides of the riser/tubeturn weld.

Photo #22 - Sample Photo – 2824

This pipe shows evidence of standing water/fluid present at the 5-7 o’clock position.
There is some metal loss corrosion in this region, as indicated in the sample
photographs.  These patches were small, and no deeper than 0.1t however.
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Photos #23 and #24 - Sample Photos - 2824

Photo #24 - The tubeturn/pipeline weld appeared to be in good condition.



SHELL OFFSHORE INC.SHELL OFFSHORE INC.
HI-135-5HI-135-5

            PLATFORM
      MMS General                   ODS General        MMS Location        MMS Facility

Water 50 feet Function WP Lease 741 feet Helideck Yes

Major No Piles NA Complex 10014 Quarters None

Decks 1 Slots 3 Longitude -94.090 Generator No

Slots 3 ODS ID 742 Latitude 29.262 Cranes NA

Wells 2 Previous 1 NA X 3,564,986' Gas Yes

Flare No Previous 2 NA Y 552,334' Oil No

Installed 01 1965 Previous 3 NA To Shore 25 miles Comp No

Revised 12 1998 Previous 4 NA N-S feet S 5854' 8 hour No

Removed NA Notes NA E-W feet E 5850' 24 hour No

          PIPELINES MMS
Segment 2824

Origin HI-135-5

Terminus HI-136-A

O.D. 4''

Length 11,500'

Product BLKG

Status ACT

Installed NA

Abandon NA

Revised Aug-94

Operator SHELL OFFSHORE INC.

             WELLS MMS
API Well ID Well Spud Revised Status MD Bot Lease Sur Long Sur Lat

427080004600 1 03 1964 05 1964 COM 10,777' 741 -94.119 29.259

427080004700 2 10 1964 05 1986 ST 8,678' 741 -94.112 29.260

427080004701 2 05 1986 07 1986 COM 9,450' 741 -94.115 29.260

427080004800 3 11 1964 08 1985 PA 9,663' 741 -94.104 29.265

427080004900 4 11 1964 06 1990 PA 11,483' 741 -94.116 29.269

427080005000 5 04 1965 08 1985 PA 9,006' 741 -94.089 29.262

427080006100 6 06 1965 06 1965 PA 9,085' 741 -94.089 29.271

427080007300 8 07 1967 08 1967 ST 9,452' 741 -94.103 29.260

427080007301 9 08 1967 08 1967 COM 9,020' 741 -94.106 29.260

427084023300 11 04 1986 01 1996 ST 10,824' 741 -94.075 29.262

427084023301 11 01 1996 04 1996 COM 11,033' 741 -94.075 29.262

427084023400 9 08 1986 09 1986 TA 10,230' 742 -94.132 29.259



I.  Pipeline Information
MMS Segment No. 2824
Date: 10/26/2000
Pipeline Origination
  Area High Island
  Block 135
  Platform #5
  Lease OCS-G-0742
Pipeline Destination
  Area High Island
  Block 136
  Platform A
  Lease OCS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 11500
Pipeline Volume (bbls) 179

II.  Flushing Information
Flushing Information
  Volume Flushed 12,000g
  Flow Rate (GPM) 100
  Pigged Used No
  Type of Pig No
  Size of Pig
  Clean Returns yes
Inhibitor
  Chemical Inhibitor Used
  Type of Chemical
  Quantity of Chemical
Origination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Destination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Comments:

Company Representative

Signature

PIPELINE FLUSHING AND SAMPLING RECORD



III.  Sampling Data - Tracking Information
Sample Location
Platform: Hi 136A
Pipeline Sampling Site: Hose Connection w/ Sampling Spool
Flushing Start Time: 14:00
Gas Samples Sample ID Sample Date Vol. Flushed (g) H2S (PPM)
Vacuum Tubes

None

Plastic Bags
2824-Z 10/26/2000 0 0
2824-ZZ 10/26/2000 3,000
2824-AA 10/26/2000 4,000

Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Mineral Pattern Analysis

2824-1 10/26/2000 6,000
2824-2 10/26/2000 7,000
2824-3 10/26/2000 8,000
2824-4 10/26/2000 10,000

Oil and Grease Analysis 2824-5 10/26/2000 12,000
2824-B 10/26/2000 6,000
2824-A 10/26/2000 7,000
2824-C 10/26/2000 8,000
2824-D 10/26/2000 10,000
2824-E 10/26/2000 12,000

Comments:

Company Representative

Signature

James Wiseman





Nitrogen
Methane

Argon/O2
CO2

H2S

Atmosphere

2824-Z

2824-ZZ

2824-AA

Atmosphere

0

10

20

30

40

50

60

70

80

90

100

Mole%

Molecule

Sample #

Figure 23 - Gas Composition (Major Constituents) - 2824

Atmosphere

2824-Z

2824-ZZ

2824-AA

Atmosphere



H
yd

ro
ge

n

C
O

E
th

yl
en

e

A
ce

ty
le

ne

N
itr

og
en

M
et

ha
ne

A
rg

on
/O

2

C
O

2

H
2S

E
th

an
e

P
ro

pa
ne

is
o-

B
ut

an
e

P
ro

pa
di

en
e

B
ut

an
e

B
ut

en
e

N
eo

-P
en

ta
ne

is
o-

B
ut

en
e

tr
an

s-
B

ut
en

e

ci
s-

B
ut

en
e-

2

1,
3-

B
ut

ad
ie

ne

is
o-

P
en

ta
ne

n-
P

en
ta

ne

H
ex

an
e+

Atmosphere
2824-ZZ

Atmosphere

0

10

20

30

40

50

60

70

80

90

100

Mol%

Molecule

Sample #

Figure 24 - Gas Composition (by Mol%) - 2824
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Figure 25 - Flushwater Composition - 2824
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Figure 26 - Chloride and Sulfate - 2824
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Figure 27 - Iron Concentration

Iron

Iron 302 89.2 6.18 5.47 3.7 0.0034

2824-1 2824-2 2824-3 2824-4 2824-5 NSW



Figure 28 - Oil and Grease vs Flush Volume - 
2824
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Figure 29 - Oil and Grease vs. Flush Volume - 
2824
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9. Results and Observations – 2826

a. Sample/Locations Observations

Gas samples were taken at the top of the riser before the blind flange was removed and
when the odor of natural gas was present.  All bolts and flange seals were intact before
testing and did not indicate any leakage.  H2S length of stain tests were performed at
this time.  The first gas samples were taken using both vacuum tubes and Tedlar bags.
The remaining samples were taken using Tedlar bags.  The riser appears to have been
disconnected and blind flanged at some point in the past.

The water samples taken at the top of riser bleed valve seemed uniform, and
representative of the flush fluid stream.

A five foot (5’) sample of the pipeline was removed, which included the tubeturn to
pipeline weld.

b. Gas Composition Observations

The results of the gas analysis are plotted and summarized in the results section.
Atmospheric air composition is also plotted for reference/comparison purposes.

Four gas samples were taken.  Only the last sample (just before the slug of water
arrived) was high in methane.  The first sample was also about 30% methane.  The gas
samples from the center of the pipeline were mainly composed of atmospheric air.  One
explanation for this would be for the line to have been bled down and opened for some
time-period.  Since air is heavier than methane, the air would have “sunk” to the bottom
of the pipeline, leaving the gas at the tops of the risers.    The data confirms this, due to
the fact that the sample furthest from the production platform (where the pipeline was
opened) was almost completely methane.

The gas samples did not contain any H2S or CO2.

c. Flushwater Composition Observations

The flushwater composition for segment 2826 is plotted in the results section.  Natural
Seawater composition is also plotted for comparison purposes.  The ions/elements
plotted are: Alkalinity (CO3), Barium, Calcium, Iron, Magnesium, and Potassium.
Because of their high values (in PPM), Chlorides and Sulfates are plotted on a separate
chart.

For the flushwater, the mineral pattern relative to NSW is summarized below:
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Alkalinity (bicarb) – Higher
Barium – Higher for first two samples
Calcium – Higher for first two samples
Iron – Higher
Magnesium – Lower for first two samples, then Equal
Potassium – Lower/Equal
Chloride – Higher for first two samples, then Equal
Sulfate – Lower for first two samples

Photo #25

Again, the iron content is plotted as a separate graph in order to focus on these values.
The first sample taken at the very front of the flushwater “slug”  has an extremely high
iron concentration of 117 ppm (ppm also equals milligrams/liter).  The concentration is
over 34,000 times greater than NSW.  As with segment 2824, the first sample was
taken right at the very front of the flushwater “slug.”  In fact, in anticipation of the
incoming fluid, the sampling valve was left open, so that the very first fluid out of the
pipeline was taken as the first water sample.  The slug picked up quite a bit of debris,
and was very high in condensate, as is evidenced in the photographs.  This debris
included metal particles which were picked up from the pipe wall.  The sampling
procedure “dissolved” these metal particles and recorded them as a concentration
value.  The following four samples were lower in concentration, but still much higher
than NSW values.
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The ions/elements to focus on from this analysis are those found in steel corrosion
products: FeO2, FeS.  The samples showed higher than NSW concentrations of iron,
but Sulfate was below NSW levels for the first two samples, and above NSW levels for
the last sample.

d. Oil and Grease Observations

At completion of flushing, oil and grease was non-detectible in the samples taken.  The
detection limit is 2.5 PPM.  As noted above, the very first sample was high in
hydrocarbons because it contained a good deal of the condensate that was present in
the line.  The photos show this condensate as a frothy brown/orange mixture on top of
the water sample.  The graph shows a very rapid drop in oil and grease concentration,
with the non-detectable limit appearing to be reached at 1.75x flush volume.

e. Pipe Cutout Observations

A five foot section of pipe was retrieved.  This section was taken from the base of the
platform, and included pipe on both sides of the weld connecting the pipeline to the
riser/tubeturn.  The sample included the pipe/tubeturn weld.

Photo #26 Sample Photo – 2826
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This pipe sample appeared to be in very good condition.  Light surface rust was
present, but no metal loss patches were evident in the section retrieved.

The tubeturn/pipeline weld appeared to be in good condition as well.

Photo #27 - Sample Photo – 2826 Pipeline to Tubeturn Weld



SHELL OFFSHORE INC.SHELL OFFSHORE INC.
HI-136-2HI-136-2

            PLATFORM
      MMS General                   ODS General        MMS Location        MMS Facility

Water 50 feet Function WP Lease 742 feet Helideck Yes

Major No Piles NA Complex 10027 Quarters None

Decks 1 Slots 3 Longitude -94.126 Generator No

Slots 3 ODS ID 743 Latitude 29.261 Cranes NA

Wells 2 Previous 1 NA X 3,553,610' Gas Yes

Flare No Previous 2 NA Y 551,545' Oil No

Installed 01 1965 Previous 3 NA To Shore 25 miles Comp No

Revised 12 1998 Previous 4 NA N-S feet S 5065' 8 hour No

Removed NA Notes NA E-W feet E 1386' 24 hour No

          PIPELINES MMS
Segment 2826

Origin HI-136-2

Terminus HI-136-A

O.D. 3''

Length 1,500'

Product BLKG

Status ACT

Installed NA

Abandon NA

Revised Oct-98

Operator SHELL OFFSHORE INC.

             WELLS MMS
API Well ID Well Spud Revised Status MD Bot Lease Sur Long Sur Lat

427080004300 1 05 1964 06 1964 PA 12,516' 742 -94.126 29.255

427080005100 2 09 1964 10 1985 ST 9,341' 742 -94.126 29.261

427080005101 2 10 1985 12 1989 COM 9,500' 742 -94.126 29.261

427080005200 3 12 1964 11 1995 ST 10,490' 742 -94.125 29.263

427080005201 3 11 1995 02 1996 COM 9,853' 742 -94.134 29.263

427080005300 4 01 1965 05 1975 PA 10,604' 742 -94.138 29.257

427080005400 5 02 1965 02 1965 COM 9,192' 742 -94.135 29.249

427080005500 6 05 1965 06 1965 PA 9,134' 742 -94.134 29.269

427080006300 7 07 1965 08 1965 PA 9,690' 742 -94.149 29.254

427084000100 8 06 1971 11 1985 ST 9,130' 742 -94.131 29.261

427084000101 8 11 1985 01 1986 COM 11,829' 742 -94.146 29.261

427084022000 10 12 1985 12 1995 ST 10,500' 741 -94.111 29.275

427084022001 10 12 1995 12 1995 COM 10,883' 741 -94.116 29.275

427084042200 10 01 1996 02 1996 COM 10,800' 742 -94.135 29.275



I.  Pipeline Information
MMS Segment No. 2826
Date: 11/3/2000
Pipeline Origination
  Area High Island
  Block 136
  Platform #2
  Lease OCS-G-0742
Pipeline Destination
  Area High Island
  Block 136
  Platform A
  Lease OCS-G-0742
Pipeline Size (in) 3
Pipelines Length (ft) 1,500
Pipeline Volume (bbls) 13

II.  Flushing Information
Flushing Information
  Volume Flushed 1000 Gallons
  Flow Rate (GPM) ~ 100
  Pigged Used No
  Type of Pig
  Size of Pig
  Clean Returns Yes
Inhibitor
  Chemical Inhibitor Used
  Type of Chemical
  Quantity of Chemical
Origination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Destination Riser
  Riser blind flanged w/ vent valve Yes
  Pipeline Tagged Yes
Comments:

Company Representative

Signature

PIPELINE FLUSHING AND SAMPLING RECORD



III.  Sampling Data - Tracking Information
Sample Location
Platform: HI 136A
Pipeline Sampling Site: Top of Riser Bleed Valve
Flushing Start Time: 10:00
Gas Samples Sample ID Sample Date Vol. Flushed (g) H2S (PPM)
Vacuum Tubes 2826-1 10/23/2000 0 0

None
None
None

Plastic Bags None
2826-2 11/3/2000 0 0
2826-3 11/3/2000 250
2826-4 11/3/2000 500
2826-5 11/3/2000 500-600

Water Samples Sample ID Sample Date Vol. Flushed (g) Notes
Mineral Pattern Analysis

2826-AA 11/3/2000 500
2826-B 11/3/2000 750
2826-C 11/3/2000 1,000

Oil and Grease Analysis
2826-D 11/3/2000 500
2826-E 11/3/2000 750
2826-F 11/3/2000 1,000

Comments:

Company Representative

Signature

James Wiseman
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Figure 31 - Gas Composition (Major Constituents) - 2826
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Figure 32 - Gas Composition (by Mol%) - 2826

Atmosphere

2826-2

2826-3

2826-4

2826-5



2826-AA
2826-B

2826-C
NSW

Alkalinity (Bicarb)

Barium

Calcium

Iron

Magnesium

Potassium

0

200

400

600

800

1000

1200

1400

Concentration (PPM)

Sample #

Ion/Element

Figure 33 - Flushwater Composition - 2826
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Figure 34 - Chloride and Sulfate - 2826

Sulfate

NSW(SO4)

Chloride

NSW(Cl)



67

117

2.15 0.0034

0

20

40

60

80

100

120

Concentration (ppm)

Sample #

Figure 35 - Iron Concentration - 2826

Iron

Iron 67 117 2.15 0.0034
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Figure 36 - Oil and Grease vs Pipeline Flush 
Volume - 2826
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Figure 37 - Oil and Grease vs. Flush Volume - 
2826
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10. Results and Observations 11513

Gas and water samples were taken from this line.  However, these samples were not
tested because the line contained approximately 100 barrels of what appeared to be
drill mud.  Because it was impossible to get uncontaminated samples from throughout
the line, it was decided to halt sampling and discard this data.
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11.  Recommendation/Conclusions

All of the pipelines tested for this project were installed in 1964.  Based on the Results
and Observations for the four pipeline segments where complete data was obtained -
WINMAR was able to qualitatively rank the pipeline conditions.  This is shown in Table 1
below.   The pipelines were ranked according to the criteria listed in the table header:
presence of pits, metal loss, pooled water, flushwater iron concentration, and weld
erosion.

Table 1 – Pipeline Ranking

The conclusions and recommendations in this section are based on the Results and
Observations from sections 6.0 through 10.0.  Each conclusion will be presented, then
followed by the relevant photos or results for that conclusion.

Conclusion 1)  Having the unused pipeline open to air versus sealed doesn’t seem to
have an impact on the line condition.

This is based on analysis of segments 2824 and 2826.  Figure 23 shows that segment
2824 was sealed and remained filled predominantly with methane.  Figure 31 shows
that segment 2826 was predominantly filled with atmospheric air (containing oxygen,
whereas the methane filled line did not contain much oxygen).  Since the air is heavier
than methane, it was present in the bottom of the pipeline.  These two gas pipelines
were in very similar condition however, despite being filled with different fluids.
Segment 2824 showed metal loss corrosion but this was in the bottom of the pipeline -
which contained standing water.  The “dry” portions of the lines were in very much the
same condition, despite the presence of oxygen in the air-filled line.

Conclusion 2)  Standing water from wellstream production pools in the pipeline and
causes metal loss corrosion.  The standing water also provides a medium for the growth
of sulfide reducing bacteria.

Segment Rank Pits Metal Loss Pooled Water Highest Iron Weld 
Present Concentration Erosion

2826 #1 No No No 117 PPM No
2824 #2 No Yes Yes 302 PPM Yes
2820 #3 Yes No No 70 PPM Yes
2822 #4 Yes Yes Yes 76 PPM No
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This standing water seemed to be the primary cause of loss of integrity for the pipelines
tested.  Segment 2824 showed evidence of standing water (as seen in the following
photos).  Since this line had never been pigged (non-pigabble line) the water present in
the pipeline must have come from wellstream production.  The sample taken near the
well-protector platform showed evidence of being filled approximately 15% with water.
Depending on the pipeline elevation (high and low spots) along its length, it could have
contained either more, or less water.  This is demonstrated in the following pictures
(from segment 2824):
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Conclusion 3)  Composition of pipeline flush and fill water is important.

If possible, the operator should endeavor to NOT suck up any mud or particulate matter
from the ocean, when filling a pipeline with seawater.  This mud/sludge contains a
“soup” of bacteria  in much higher concentrations than found in surface seawater.
These bacteria can and will contribute to Microbial Induced Corrosion (MIC).  Segment
2822 shows evidence of being filled with seawater with a very high amount of
suspended solids.  It also shows signs of pitting corrosion at the pipeline/tubeturn weld.
This is shown in the following photos from the segment 2822 pipeline sample:
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Conclusion 4)  Pitting corrosion is highly variable and unpredictable.  Pits are present
in some of the pipelines tested and not in others - despite the exact same production.
Pits were present in the pipeline filled with water (2822), and also in one pipeline that
was not (segment 2820).  Based on this information, and this small sample size, it is
necessary to conclude that we cannot correlate pitting corrosion to pipeline conditions
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for these tests.  It may be present to correlate the two after future flushing tests yield a
larger sample size.

Recommendation)  Because pooled water in out of service gas pipelines seems to be
the primary factor in loss of integrity, any measure that can remove this water from the
line should improve its condition.  If a well or wells are “playing out” and the wells will be
taken offline in the near future, WINMAR recommends that the operator examine the
watercut of the gas.  If the production is low volume (equaling a low fluid velocity in the
pipeline) and shows a high water content, then pooled water may be present in the
pipeline.  One way to remove this water would be to temporarily close the well, bleed
down the pipeline, disconnect the pipeline at the wellhead platform, launch/insert a
“hand launch” pig, and reconnect the pipeline.  The well can then be brought back
online in order to run the pig, and then shut-in again when the operator wishes to
temporarily abandon the well and flowline.  This dewatering method would be the least
expensive and most effective way to protect a non-piggable line that an operator wishes
to take out of service, but not fill with inhibited seawater.
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12. Appendix - Corrosion Inhibitor Information

Many different kinds of inhibitors are available, each serving its own different function.
The three most common are:

• Oxygen Scavenger (Uses sulfite to bind oxygen SO2 è SO4)
• Corrosion Inhibitor (Amine coating “seals” internal pipe wall)
• Biocide (Kills bacteria that cause corrosion (Sulfide Reducing Bacteria (SRB’s))

According to the vendors and contractors polled, Oxygen scavenger is not always
necessary.  For closed lines, oxygen will be depleted quickly, and once it is all used,
that type of corrosion ceases.  Large new lines can be designed for this very small
amount of corrosion.

Biocide is the most important inhibitor for out of service lines because SRB’s can sit in
an out of service line and cause pits.  The SRB’s use the sulfate in seawater as a
respiration source, making sulfuric acid, which causes pitting.  In an out of service line,
these bacteria have a perfect environment (Moist/Wet, oxygen poor, abundant sulfate
source, etc.)

Information sheets were gathered from Champion Technologies and Baker Petrolite.
These are included in this Appendix as reference material.

Baker Petrolite’s Oxygen Depletion graph/information differs from ours.  They show
oxygen depletion  versus time for a pipeline that is filled with uninhibited seawater and
closed.  This is interesting information that will be relevant for the Flushing Phase B
project.


















































