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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

Flushing Phase “A” Final Report Page 2



(AAR

consulting services, inc.

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.

Flushing Phase “A” Final Report Page 5



(AAR

consulting services, inc.

3. Procedures

This section of the report describes the field-testing portion of the project (Phase V).
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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18.0nce 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.

20.0pen hy-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

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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Sample Pump and
Collection Jar

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.

. ______________________________________________________________________________________________________________________________________|
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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.

1.0 25

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.

. ______________________________________________________________________________________________________________________________________|
Flushing Phase “A” Final Report Page 15



- mMmAR

consulting services, inc.

Photo #11

|
Page 16

Flushing Phase “A” Final Report



(AAR

consulting services, inc.

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 oll
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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Table of gaseous composition of dry air Page 1 of 1

Gaseous composition of dry air.

L Constituent JlChemical symbol” Mole percent 1
Nitrogen N, 78.084
Oxygen 0, 20.947
|Argon B Ar H 0.934 |
Carbon dioxide Co, 0.0350
INeon B Ne | oo001818 |
Helium | He || 0000524 |
Methane CH, 0.00017
[Krypton | Kr | o0.000114 |
Hydrogen H, 0.000053
Nitrous oxide N,0 0.000031
[Xenon | Xe  |[ 0.0000087 |
Ozone* 0, trace to 0.0008
|Carbon monoxide“ Co || trace to 0.000025 '
Sulfur dioxide SO, trace to 0.00001
Nitrogen dioxide NO, trace to 0.000002
Ammonia NH, trace to 0.0000003

* Low concentrations in troposphere; ozone maximum in the
30- to 40-km regime of the equatorial region. *

Mackenzie, F.T. and J.A. Mackenzie (1995) Our changing planet. Prentice-Hall, Upper Saddle
River, NJ, p 288-307.
(After Warneck, 1988; Anderson, 1989; Wayne, 1991.)

http://rainbow.ldeo.columbia.edu/ees/climate/slides/table 1.htm 11/20/2000



What is the composition of air? Page 1 of 1

Ask a Question | Question Archive

[ Home ] [ Astronomy ] [ Biology ] [ Chemistry ] [ Computing ]
[ Geolegical, Environmental and Planetary Science ] [ Medicine and Health ]
[ Physics and Math ] [ Technology and Engineering ]
[ Science Careers, Education and Projects ] [ Other Miscellaneous Stuff ]

Approximately what percent of air (by volume) is made up of each of two most
abundant elements?

The composition of air, by volume, is as follows:

Nitrogen N, 78.084
Oxygen 0, 20.946
Argon Ar 0.934
Neon Ne 0.0018
*Helium He 0.000524
Methane CH, 0.0002
Krypton Kr 0.000114
*Hydrogen H, 0.00005
Nitrous oxide N,O 0.00005
Xenon Xe 0.0000087

The two most abundant elements in the universe, marked anve with asterisks,
are Hydrogen (75%) and Helium (25%).

Respondents: Serge, DA

Home | Bookshelf | Ask a Question | Question Archive | Biography | Reference Frame

Bite design and content {¢) Copyright 1998-1299, Room 103 group. Don't steal this. Al rights ressrved. Sllica
#el - do not eat. Click here to see our our privacy policy. For problems oy questions regarding this web contact the
webmaster.

Last updated: April 30, 19%9.

http://www.room103.com/archive/q_aircomposition.htm 11/20/2000
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TEXT AND DIAGRAMS BY RANDY HOLMES FARLEY

Understanding Seawater

The chemistry of marine aquaria is a complex subject and one that is not
easily described in a short article. Previous articles on marine chemistry in
Aquarium Frontiers authored by Craig Bingman have dealt with selected
topics of interest to marine aquarists. In particular, these articles have
focused on the biochemistry taking place in aquaria. In this article I will
endeavor to provide an understanding of seawater itself, rather than how
the components are used by the tank inhabitants.

What’s In Seawater?

Major species

Do you have an opinion
on the issues raised in
this article? Join in the
discussion by going to:
Understanding
Seawater.

Seawater has been found to contain virtually every chemical element, although some of them are
found in very small concentrations. Water is, of course, the most abundant molecule, comprising
about 97 percent of seawater. Water itself is far more complicated than is generally recognized and
has been an active area of chemical research for more than a hundred years.

A space filling model of a water molecule
(H,0), where the oxygen atom is shown

in red and the hydrogen atoms are
shown in blue.

strongly with the oxygen atom of a nearby water
molecule. This interaction is much weaker than the bond ¢
between atoms within a single water molecule, but it is
strong enough to make the water molecules “prefer” to be H
surrounded by each other, rather than floating around
individually, as they would in a gas. Hydrogen bonding is
best viewed as a fleeting interaction between water
molecules that lasts only a tiny fraction of a second before

One of the remarkable things about water is that it is
liquid at room temperature. Based simply on its molecular
weight, it ought to be a gas. Nitrogen (N,) and oxygen

(0,) are much heavier than water (H,O), and yet they are
gasses and water is a liquid. Why?

The reason
involves the
hydrogen
bonding that
takes place in %
water. The I
hydrogen atom
of one
molecule of H I
water interacts

The extended hydrogen bonding network
in water. Hydrogen bonds are indicated
in red.

breaking. Once broken, however, they quickly reform, perhaps to a different water molecule. On
balance, each water molecule is bonded to one or two other water molecules almost all of the time.

http://www.animalnetwork.com/fish2/aqfm/1998/july/features/1/default.asp
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Major ions

Most of the remaining constituents of seawater are inorganic ions. The major components of seawater
— all 1ons present at greater than 1 part per million (ppm) or 1 milligram per liter (mg/L) — are
shown in Figure I and Table I. A different definition of major ions based on the numbers of ions
present, rather than the weight of those ions, has a slightly different list, with lithium being added.
Together, these ions account for 99.9 percent of the dissolved solutes in seawater.

It is clear from Figure I that seawater contains mostly table
salt (sodium and chloride). In fact, sodium and chloride
comprise 86 percent of the ions present in seawater, by
weight.

Fieure 1. Mador b In scawater by weipht,

One important point about TABLE |
these concentrations: they Major Species in Seawater
are correct for typical Species Concentration
f , , seawater, which contains milligrams per
X about 35 parts of salt by liter (mg/L)
i M weight per thousand parts Tl (chloride) 19,000
of seawatﬁr (35 ppt)‘.f This NG+ (sodi 10,500
seawater has a specific >
. . . . .. . 2700
gravity of around 1.027, so it may be higher than is maintained in SO, (sulfate)
many marine aquaria. As the salinity of seawater is varied, these Mg . 1230
concentrations move up and down together. Consequently, if an (magnesium)
aquarium contains water with a specific gravity of 1.023, the salinity Ca?" (calcium) 412
is about 30 ppt and all of the concentrations in 7able I are reduced by g+ (potassium) 399
about 14 percent. HCO; 110
A logical question to ask is why do we not hear much discussion (bl_carbonéte) -
about chloride, sulfate or sodium levels in marine aquaria, if they are Br" (bromide)
among the most abundant ions? The answer is that while they are CO> 20
very important, their abundance makes it difficult for them to become (carbonate)
significantly depleted or enriched without altering the salinity. Of Sr2* (strontium) 7.9
course, one could start out with a salt mix that did not contain the B(OH), + B 5 (as Boron)

correct proportions, but assuming one starts out correctly, there isn’t
any normal activity in a marine aquarium that will significantly
change the levels of these ions (without changing salinity). F~ (fluoride) 1.3

(OH)," (borate)

Organics 1to2
All of these major ions are essentially unchanged in concentration at  Byerything else Less than 1

different locations in the ocean, except as salinity changes move them combined
all up or down together. Ions that do not change concentration from  (except
place to place are referred to as “conservative type” ions, a dissolved
description that also applies to some of the minor and trace elements gasses)
that are discussed below.

I have. also included organics on this list, though they traditionally are not considered a major specie.
As will be discussed below, organics are important in seawater, but are poorly understood.

http://www.animalnetwork.com/fish2/aqfm/1998/july/features/1/default.asp 11/20/2000
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Minor ions

There are various definitions, of which ions in seawater constitute the “minor ions.” By some
definitions, the list of constituents is rather long. Table II shows just a few of the constituents of
seawater that are often labeled as minor ions. The more abundant of these are sometimes lumped with
the major ions (such as lithium), while the least abundant (such as iron) are often lumped in with
trace elements. Ions in this category often vary significantly with location in the ocean. That is
primarily because many of them are tightly linked to biological activity. These ions can be locally
depleted if biological activity is high enough. Tons that vary in this fashion are referred to as “nutrient
type” ions, because they are consumed by one or more types of organism.

Trace elements TABLE II
Some of the Minor and Trace lons in Seawater

There is much discussion about trace elements in Species Concentration
marine aquaria and for good reason. Most chemicals milligrams per liter
dissolved in seawater are classified as trace elements (mg/L)
simply because there are so many ions and molecules Li* (lithium) 0.17
present at very low concentrations. In many cases, Rb* (rubidium) 0.12
these ions are quite variable in concentration from ILPO - + HPO 2 + 0.01003
place to place and also as a function of depth. Anyone ~ 2 4 4
wishing to view extensive lists of these ions is advised PO,
to check out one of the references given at the end of ~ (Phosphate)
this article. 10" (iodate) 0.03 to 0.06

) 1" (iodide) 01t00.03
Many of thpse trace elements are metals. While . Ba* (barium) 0.004 t0 0.02
people typically view dissolved heavy metals as toxic,
a great many of them are essential for organisms. AP* (aluminum) 0.00014 to 0.001
Their toxicity is primarily related to their Fe?* + Fe™ (iron) 0.000006 to 0.00014
concentration: a happy medium is essential, where 702" (zinc) ’ 0.000003 to 0.0006

enough of each of these metals 1s present for life to
exist, but not so much is present as to be toxic.

A perfect example is copper. It is present in natural seawater at about 0.25 parts per billion (ppb),
which is about a thousand times less than the toxic levels often used to kill microorganisms in the
treatment of sick marine fish. It is, however, absolutely necessary for many animals to have copper
available to them to survive.

Some of the most important trace elements to marine aquarists are those involved in the nitrogen
cycle (ammonia/nitrite/nitrate). These are discussed in detail below.

Organics

The nature of organic molecules is certainly the most complicated aspect of seawater chemistry.
Organics comprise about 2 ppm of seawater. Of this 2 ppm, the majority is in the form of dissolved
organic carbon (DOC). DOC includes all fully dissolved organic compounds and any particulates that
are small enough to pass through a 0.45-micron (um) glass fiber filter. Strictly speaking then, it is not
all fully dissolved. Any organic particles greater than 0.45 pm are called particulate organic carbon
(POC). The POC is about a factor of 10 lower in concentration than DOC and is composed of living

http://www.animalnetwork.com/fish2/aqfm/1998/july/features/1/default.asp 11/20/2000
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and dead organisms, as well as assemblies of organic molecules.

DOC is an incredibly complicated mixture of molecules that represents billions of years of biological
waste products from uncounted numbers of different organisms, combined with reactions catalyzed
by light, heat, inorganic catalysts (metals), biological processes, and many other factors. It includes
carbohydrates (20 to 35 percent of the total), humic substances (10 to 30 percent of the total), amino
acids and proteins (2 to 3 percent), hydrocarbons (less than 1 percent), carboxylic acids (1 percent)
and steroids (trace).

There is also a great deal of uncharacterized organic material. In fact, the study of seawater organics
is an active area of research. Additionally, the summation of all dissolved organics in the ocean is a
pool of carbon larger than carbon dioxide in the atmosphere, so it cannot be ignored by those looking
at the planetary carbon cycle. In addition to carbon, these organics contain significant amounts of
oxygen, nitrogen, phosphorus, and sulfur.

It is probably also safe to say that most, if not all, closed marine systems have higher organic levels
than the ocean, although hard numbers are difficult to come by. The desire to reduce these organic
levels is one of the reasons for the popularity of skimmers with marine aquaria.

What Forms Do Ions Take In Seawater?

In the previous sections I have described what ions are present in seawater, but I have not presented
the forms they typically take. Contrary to popular belief, many of these ions are attached to each
other in solution and do not act as completely individual species. This tendency to form ion pairs in

solution is much more prevalent for some ions (e.g., Ca’", Mg2+, CO32', F°, OH") than it is for some

others (e.g., Na*, K*, CI', Br). In general, the tendency to form ion pairs is higher for ions with a
higher net charge. In the next few sections, I will present an overview of some of these interactions
and why they are important.

Simple ions

The simplest positively charged ions in solution are
sodium (Na™) and potassium (K. They are primarily free
ions, with a shell of three to four tightly bound water
molecules attached to them. This is known as the
“primary hydration sphere.” These water molecules are
fairly tightly bound, but are rapidly exchanged with other
water molecules from the bulk solution (at a rate of about
a billion exchanges per second for each ion!). Beyond this
first shell are another 10 to 20 water molecules that are
less tightly bound, but that are still strongly influenced by
the metal ion. These types of hydrating water molecules
are present for all ions in solution and won’t be mentioned
further for each ion in turn.

A small proportion of both sodium and potassium (about | Space filling model of a potassium ion

5 percent) exists as ion pairs with sulfate, forming (gray) surrounded by its primary
hydration sphere of water molecules.

NaSO," and KSO,". This type of ion pair is best viewed
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as a temporary association between the two ions and may only last for a very small fraction of a
second before the ions move apart. Nevertheless, this type of association can have very important
implications for the behavior of these ions, as will be shown below. Tons forming such pairs actually
“touch” each other. That is, most or all of the hydrating water molecules that are in between them
have been temporarily removed. This removal of the intervening water molecules is the primary
distinction between ion pairs and ions that are simply near each other.

The simplest negatively charged ions, chloride (C1") and bromide (Br"), form few ion pairs in
solution. They are primarily present in the form of hydrated free ions, with two and one tightly bound
water molecules, respectively.

Carbonate

One of the more complex interactions, and one that is very important for marine reefkeepers, involves
carbonate (CO32'). Carbonate is primarily ion paired in solution, with only about 15 percent of it

actually present as free CO32' at any given point in time. This fact is very important to the

maintenance of calcium and alkalinity levels in aquaria, because it is the free carbonate concentration
that “wants” to precipitate with calcium as calcium carbonate (CaCO,). If the free carbonate levels

rise too much, the calcium levels will drop due to CaCO, precipitation.

So, what is carbonate ion paired with? Primarily magnesium, forming soluble MgCO;. This is the

reason why magnesium levels are so important in marine aquaria for maintenance of simultaneously
high levels of alkalinity and calcium. If magnesium is too low, more carbonate will be in the free
form and will “want” to precipitate as calcium carbonate.

Carbonate is also ion paired to sodium and calcium, forming soluble NaCO,™ and CaC0,,

respectively. The soluble calcium ion pair sounds odd, but it is essentially one individual molecule of
CaCO, that is soluble in water: it is not precipitated out of the solution. The fact that carbonate is also

ion paired by sodium is one of the reasons that salinity has an impact on the amount of calcium and
alkalinity that can be maintained in solution: lower salinity means lower sodium, which means more
free carbonate and a greater likelihood of precipitation of CaCO,.

Ion pairing has another large effect on carbonate that is more subtle. In water, carbon dioxide
hydrates to form H,CO,, which can then break up (ionize) into protons (H"), bicarbonate (HCO;)

and carbonate CO32').

COy + HyO === H,00; ===~ H* + HCO; =—=— 2H' + CO;*

When CO, is added to water, the system will come to equilibrium with specific concentrations of

each of the species shown above. By LeChatelier’s principle, if one takes away something from one
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side of the equilibrium, the equilibrium will shift in that direction. For example, if carbonate is
removed from the system, then each of the reactions shown will proceed to the right, effectively
replacing some of the carbonate that was removed.

Importantly, that is exactly the effect that takes place in seawater when carbonate is “removed” by
forming ion pairs. It is only the “free” concentration of these species that determines the position of
the chemical equilibrium, so carbonate in the form of an ion pair does not “count,” and the
equilibrium shifts strongly to the right. If one then counts carbonate in all forms (free and ion paired)
it is found to be far higher in seawater than in freshwater at the same pH and ion pairing is the
primary reason.

The exact same effect can be seen in the solubility of CaCO;.

CaCO; === Ca** + CO;>

In this case, if CaCO, is added to water, it breaks apart into Ca?" and COZZ’. Eventually, an

equilibrium is reached where no more CaCO, will dissolve. However, if some of the carbonate is

removed by ion pairing (and some of the Ca" as well), then additional CaCOj, can dissolve to
replace those that were “lost.” This is the primary reason that CaCO, is approximately 15 times more

soluble in seawater than in freshwater.
Calcium, magnesium and strontium

Calcium, magnesium and strontium are primarily present in the free form, hydrated by six to eight
tightly bound water molecules. A small percentage (about 15 percent) is present as an ion pair with
sulfate. Much smaller percentages are present as ion pairs with carbonate and bicarbonate.
Importantly, while these complexes involve only a small percentage of the total calcium and
magnesium, they involve a large portion of the total carbonate (which is possible because there is so
much calcium and magnesium compared to carbonate).

Sulfate

As mentioned above, sulfate forms ionic interactions with most positively charged species in
seawater. In fact, more than half of it is in the form of an ion pair, with NaSO,” and MgSO,

dominating.
Phosphate
Phosphate in marine aquaria is of tremendous importance because it is often a limiting nutrient for

algae growth. In seawater, the amount of phosphate present is typically quite low (usually less than
0.1 ppm) and often varies significantly from location to location. In many marine aquaria, however,
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the phosphate concentration can be significantly higher (up to several ppm).
The ability to export phosphate from marine aquaria has been the topic of lengthy discussion and is
the object of numerous commercial products. The nature of the inorganic phosphate present in marine

aquaria, however, is certainly more complicated than traditionally credited.

Inorganic phosphate can exist in a number of forms, in a manner analogous to carbonate.

H;PO, ——=== H'+ H,PO, === 2H'+ HPO,>” —=—/—= 3H'+ PO,

Ignoring ion pairing and complex formation for the moment, phosphate is primarily found in the
HPO 42' and PO 43 " forms in seawater. This is quite different than in freshwater at the same pH, where

the H,PO,” and HPO 42' forms predominate. Table I1I shows the forms of phosphate present in

scawater at a pH of 8.1.

To a large extent, the high proportion of phosphate present in the TABLE IlI
PO 43' form in seawater is due to ion pairing, just as in the case of Specuatlog of P:‘OSPhate n
_ _ _ _ ' eawater
carbonate. These various ‘phosphate spec1e3s pair extensively w1th. Form  Percentage of total in
magnesium and calcium in seawater. PO, is nearly completely ion seawater
: : 2. .. (at pH 8.0)
paired (96 percent), while only 44 percent of HPO,™" is paired. This is H,PO, race

what causes the shift in the equilibrium to more of the PO 43' form in H,PO, 0.5 percent
seawater compared to freshwater (just as it does for carbonate). HPO,> 79.2 percent
Additionally, phosphate ~ PO,” 20.4 percent
will interact with certain
0 ions in a manner that is much stronger than simple ion
' pairs. Phosphate can, for example, complex with a number
I l of positively charged species, including both metals (e.g.,
P—0O iron) and organics. These interactions further serve to
H / \ reduce the concentration of free phosphate.
-“"‘-- 0 O-
Phosphorus is
A Hydrogenphosphale fon Zlisszoi(\),l;gamed . 0 -
organics. While ’ ' /
natural seawater P—0
has more H U/ \
inorganic phosphate than organic forms, this may not be T 0O
true in aquaria where much higher organic levels prevail. /
Metals _ ) H
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The metals, in particular, are strongly ion paired in
solution. Copper primarily forms soluble CuCOj, iron

} i Phesphoric Acid !

forms soluble Fe(OH), and silicon (not strictly a metal) forms (Si(OH),. Some of the other metals

that are biologically important (e.g., zinc, molybdenum, manganese, cobalt) form a wide variety of
lon pairs with different ions in solution. In some cases, the number of different species that form is
extensive. Table IV shows the speciation of copper in seawater at a pH of 8.1.

In recent years, however, it has become more and more apparent that TABLE IV

certain metals are largely complexed to organic materials, even in Speciation of Copper in

natural saltwater where the level of organics is low. In a marine Seawater

aquarium, the level of organics can be higher than in the ocean, so Copper form Percentage of total

such complexes are even more likely to form. CuCo, 73.8

In addition to complexation of metals to the widespread organics Cu(COy),’ 142

present in the oceans (e.g., humic acids), there is also the possibility  Cu(OH)* 4.9

of complexation to specific organics that were made exclusively for 2+ 3.9

that purpose. For many microorganisms, metals such as iron are Cu(OH) 29

limiting nutrients for growth and these creatures have designed 2

systems to bring iron to them. CuSO, 1.0
CuHCO,* 0.1

Bacteria and fungi, for example, release organic compounds called

siderophores into the environment. They are large organic molecules with a very high affinity for
iron. The released siderophores eventually encounter an iron atom and bind very strongly to it. The
organisms themselves have enzymes in their outer membranes that interact strongly with
siderophores that contain iron, and transport them into the cell. Consequently, the siderophores can
be viewed as collection devices for iron.

Of course, many of the siderophores released into the ocean are not quickly reabsorbed by the
microorganisms and remain in solution. In a closed marine aquarium with a large population of
microorganisms, one would expect that such molecules would be present in solution. Consequently,
many metals in solution may be bound by such molecules.

Additionally, many aquarists intentionally add complexing agents in the various supplements they
add to their aquaria. These include EDTA and citrate, which are two common forms for adding iron.
These will equilibrate with other metals already in the tank and the tank will then contain a variety of
metals complexed to these organics.

Nitrogen compounds

The primary nitrogen compound in seawater is nitrogen g@ 1s present at about 11 ppm at 25

degrees Celsius (77 degrees Fahrenheit), although its solubility is a strong function of temperature,
with nearly twice as much dissolving in near freezing seawater. Nitrogen gas is present at a higher
concentration than any other dissolved gas, with oxygen (0,) at 7 ppm, argon (Ar) at 0.4 ppm and all

others at sub-ppb levels (not including carbon dioxide, which is primarily ionized in seawater).

There are certain organic and inorganic forms of nitrogen at concentrations lower than nitrogen gas.
The organic forms are poorly defined, but include such molecules as proteins.
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The inorganic forms are much more familiar to aquarists as components of the nitrogen cycle. The
concentrations of these components in seawater are highly variable. In natural seawater, ammonia

(NH,) ranges in concentration from 0.02 to 8 ppm (as ammonia), nitrite (NO, ") ranges from 0.005 to
0.2 ppm (as nitrite) and nitrate (NO,) ranges from 0.06 to 30 ppm (as nitrate). These values vary by

location, depth and time of year. Other inorganic forms present at much lower concentration include
hydroxylamine (NH,OH), nitrous oxide (N,O), and hyponitrite (N2022“).

Ammonia exists in two forms in seawater. The primary
H\ A H,_ /H form is ammonium (NH 4+), which accounts for about 95
T +H = /N\ percent of the total in seawater at a pH of 8.1. The
{i m H secondary form is free ammonia (NH,), which accounts for
Ammonia - Proton Ammonium | | the remaining 5 percent. These proportions vary strongly
with pH and the free ammonia form rises as pH rises, to

about 50 percent of the total at a pH 0f 9.5.

The toxicity of ammonia towards fish has been found to depend upon pH, with some researchers
observing lower toxicity at lower pH. It has been suggested that this relationship between toxicity and
pH is due to the proportion of ammonia in each form at a given pH. While these ideas seem to have
been accepted by many in the aquarium hobby, the exact cause of this relationship is unclear and is
beyond the scope of this article. This topic is discussed in more detail in Captive Seawater Fishes
(Spotte 1992).

Nitrite and nitrate are both interesting molecules in that
they exist in a number of resonance forms. If one draws a Q\
simple structure for these molecules it appears that the N
oxygen atoms are not all exactly the same, with one
carrying a negative charge, while the others do not.
Experimentally, however, this has not been found to be the
case: all oxygen atoms are exactly equivalent.

.0 -U\N:-"'-* 0

Resnnance Forms of Nitrite

How can this be? Resonance forms are a simple way of thinking about this, with the various forms
interconverting extremely rapidly. The only thing required to convert one form to another is to move
electrons around within the ion, so it can happen essentially instantly. In reality, the electrons are
spread around these ions in such a way that each oxygen on average carries a partial negative charge
(%4 in the case of nitrite; -1/3 in the case of nitrate).

Todine R T

Iodine seems to get an amazingly disproportionate amount I e
of discussion with respect to marine aquaria and much of it v . .

is incorrect. The reasons for this are many, but are primarily | L——. “®"W&immriiee
related to its chemical and biochemical complexity. In fact,
its chemical complexity is far greater than many aquarists are aware.

I
)

lodine takes two primary forms in seawater: iodide (I") and iodate (I0,”). The often quoted value for
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the total concentration of iodine in seawater (0.06 ppm) is reasonably accurate, although the value
varies significantly. This value, however, is a combination of both iodide and iodate. It is not correct
to state that seawater contains 0.06 ppm of iodide. The value for iodide is more typically around 0.01
ppm or less, although it is sometimes as high as 0.03 ppm and sometimes as low as 0.002 ppm. The
remainder is iodate.

Additionally, the interconversion between iodide and iodate in seawater is very slow. This reaction is
believed to be mediated in a number of ways, including catalysis by light and microorganisms. It is
probably safe to say, however, that the two are not in equilibrium in marine aquaria. One effect of
this lack of equilibrium is that dosing one type does not necessarily give you any of the other type.

It is not well known which forms are used by which
organisms, so I will not comment on the necessity of
maintaining specific levels of iodide or iodate. There is
O 0 good evidence, however, that iodide is rapidly depleted in
\ ’/ marine aquaria, although it is not well established where it
I goes. Conversion of iodide to iodate has been observed in
| aquaria, but this may not represent a significant sink. lodate

itself is much slower to become depleted from marine
aquaria and can build up to toxic levels if it is being
O T actively dosed.

An additional complication is that some aquarists dose a
IOdate third form of iodine: I,. Lugol’s solution, for example, is a
combination of iodide and iodine. When iodine (as L,) is

added to scawater, it quickly reacts to form other iodine
species that probably end up as both iodide and iodate in marine tanks.

Conclusion

There are, of course, many other details of seawater chemistry that may be of interest to marine
aquarists. This article is only a first pass at understanding the chemistry behind what is happening in
our tanks. ’

For those wanting a more in depth exposure to marine chemistry, I recommend two books: Captive
Seawater Fishes. Science and Technology by Stephen Spotte (Wiley-Interscience, New York. Pp.
942 ) and Chemical Oceanography, Second Edition by Frank J. Millero (CRC Press, Boca Raton, FL.
Pp. 469.).

The Spotte book is excellent, with sections directed specifically toward aquarium chemistry. It covers
chemistry from the standpoint of aquarium keeping, rather than understanding of the natural ocean. It
is also practically oriented, rather than directed toward a deep chemical understanding of phenomena.

The Millero book will only be of interest to those who are undaunted by chemical reactions and
jargon. It is, however, the best marine chemistry book I have encountered. It gives a tremendous
amount of detail about natural marine systems, but has no discussion about aquaria. Most of the
chemical data in this paper was pulled from this book.

Previous “Biochemistry of Reef Aquariums” columns in Aquarium Frontiers magazine have also
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dealt with selected topics of interest to marine aquarists, especially the column on “Ion Pairing,
Buffer Perturbation and Phosphate Export in Marine Aquariums” (Bingman, C. 1996. Aquarium
Frontiers 3[1]:10-17).
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Composition of seawater Page 1 of 2
Detailed composition of seawater
at 3.5% salinity
Element At.weight |ppm Element At.weight |[ppm
Hydrogen H20 1.00797 110,000 Molybdenum Mo 0.09594 0.01
Oxygen H20 15.9994 883,000 Ruthenium Ru 101.07 0.000C
Sodium NaCl 22.9898 10,800 Rhodium Rh 102.905
Chlorine NaCl 35.453 19,400 Palladium Pd 106.4 .
Magnesium Mg 24.312 1,290 Argentum (silver) Ag 107.870 0.000z
Sulfur S 32.064 904 Cadmium Cd 112.4 0.0001
Potassium K 39.102 392 Indium In 114.82 .
Calcium Ca 10.08 411 Stannum (tin) Sn 118.69 0.000¢
Bromine Br 79.909 67.3 Antimony Sb 121.75 0.0002
Helium He 4.0026 0.0000072 Tellurium Te 127.6 .
Lithium Li 6.939 0.170 lodine | 166.904 0.064
Beryllium Be 9.0133 0.0000006 Xenon Xe 131.30 0.000C
Boron B 10.811 4.450 Cesium Cs 132.905 0.0002
Carbon C 12.011 28.0 Barium Ba 137.34 0.021
Nitrogen ion 14.007 15.5 Lanthanum La 138.91 0.000C
Fluorine F 18.998 13 Cerium Ce 140.12 0.000C
Neon Ne 20.183 0.00012 Praesodymium Pr 140.907 0.000C
Aluminium Al 26.982 0.001 Neodymium Nd 144 .24 0.000C
Silicon Si 28.086 2.9 Samarium Sm 150.35 0.000C
Phosphorus P 30.974 0.088 Europium Eu 151.96 0.000C
Argon Ar 39.948 0.450 Gadolinium Gd 1567.25 0.000C
Scandium Sc 44.956 <0.000004 Terbium Tb 158.924 0.000C
Titanium Ti 47.90 0.001 Dysprosium Dy 162.50 0.000C
Vanadium V 50.942 0.0019 Holmium Ho 164.930 0.000C
Chromium Cr 51.996 0.0002 Erbium Er 167.26 0.000C
Manganese Mn 54.938 0.0004 Thulium Tm 168.934 0.000C
Ferrum (Iron) Fe  |55.847 0.0034 Ytterbium Yb 173.04 0.000C
Cobalt Co 58.933 0.00039 Lutetium Lu 174.97 0.000C
Nickel Ni 58.71 0.0066 Hafnium Hf 178.49 <0.00C
Copper Cu 63.54 0.0009 Tantalum Ta 180.948 <0.00C
Zinc Zn 65.37 0.005 Tungsten W 183.85 <0.00C
Gallium Ga 69.72 0.00003 Rhenium Re 186.2 0.000C
Germanium Ge 72.59 0.00006 Osmium Os 190.2
Arsenic As 74.922 0.0026 fridium Ir 192.2
Selenium Se 78.96 0.0009 Platinum Pt 195.09 :
Krypton Kr 83.80 0.00021 Aurum (gold) Au 196.967 0.000C
Rubidium Rb 85.47 0.120 Mercury Hg 200.59 0.0001
Strontium Sr 87.62 8.1 Thallium TI 204.37 .
Yttrium Y 88.905 0.000013 Lead Pb 207.19 0.000C
Zirconium Zr 91.22 0.000026 Bismuth Bi 208.980 0.000C
Niobium Nb 92.906 0.000015 Thorium Th 232.04 0.000C
Uranium U 238.03 0.0032
Plutonimu Pu (244)
Note! ppm= parts per million = mg/litre = 0.001g/kg.
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The Free On-line Aquaculture Dictionary
WMWY AU AT EXT 0N
Dissolved Oxygen Table (mg/l)
Salinity {ppt)
Temperature 0 5 10 15 20 25 30 35
°C
|o | 146 | 1411 ] 1364 | 1318 | 1274 ] 1231 | 1190 | 1150 |
|2 | 1381 | 1336 ] 1291 | 1249 | 1207 | 1167 | 1129 | 1091 |
| 4 | 13.09 | 1267 | 1225 | 118 | 1147 ] 11.09 | 1073 | 1038 |
| 6 | 1244 | 12.04 | 1165 | 1127 | 1091 | 1056 | 1022 | 989 |
| 8 | 1183 | 1146 | 1109 ] 1074 | 1040 | 1007 ] 975 |944 |
| 10 | 1128 | 1092 | 1058 | 1025 | 993 |962 [932 [|903 |
| 12 | 10.77 | 1043 | 1011 | 9.80 | 950 | 9.21 | 892 | 865 |
| 14 | 1029 | 998 | 968 | 938 | 910 | 882 |855 |829 |
| 16 | 086 | 956 | 928 | 9.00 | 873 | 8.47 821 | 797
| 18 | 945 | 917 | 890 | 864 | 838 | 8.14 790 | 7.66
| 20 | 9.08 | 8.81 | 856 | 8.31 | 8.06 | 7.83 760 | 7.38
| 22 | 873 | 848 ]| 823 | 800 | 777 | 7.54 733 | 712
e | 8.4 | 816 | 793 | 7.71 | 749 | 7.28 707 | 687
?2"&’ | 26 | 809 | 787 |765 | 744 | 723 | 7.03 6.83 | 6.64
| 28 | 7.81 | 759 | 738 | 718 | 698 | 679 [661 |642 |
| 30 | 754 | 733 | 714 | 6.94 | 675 | 657 |63 [622 |
http://www.aquatext.com/tables/oxygen.htm 11/10/2000
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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. Itis
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.
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Photo #15
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SHELL OFFSHORE INC.

consulting services, inc. HI-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 Slots 3 Longitude | -94.119 Generator | No

Slots 3 ODS ID 738 Latitude 29.259 Cranes NA

Wells Previous 1 | NA X 3,555,877 Gas Yes

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

Installed 011964 | Previous3 | NA To Shore 25 miles Comp No

Revised 121998 | 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

APl Well ID Well Spud Revised | Status MD Bot Lease Sur Long Sur Lat
427080004600 1 03 1964 051964 | 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 041996 | COM 11,033 741 -94.075 29.262
427084023400 9 08 1986 09 1986 TA 10,230 742 -94.132 29.259




MAR

consulting services, inc.

PIPELINE FLUSHING AND SAMPLING RECORD

I. Pipeline Information

MMS Segment No. 2820
Date: 10/24/2000
Pipeline Origination
Area High Island
Block 135
Platform #1
Lease 0CS-G-0741
Pipeline Destination
Area High Island
Block 136
Platform A
Lease 0CS-G-0742
Pipeline Size (in) 3
Pipelines Length (ft) 1,500
Pipeline Volume (bbls) 13
Il. 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




(AR

consufting services, inc.

lIl. 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
Plastic Bags
2820-A 10/24/2000 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
Qil and Grease Analysis
2820-D 10/24/2000 500
2820-E 10/24/2000 800
2820-F 10/24/2000 1,000

Comments:

2820-B had some water in the gas sample.

Company Representative

Signature




l HI-135#1 l HI-136A {

2820-1~GAS
2820-A-GAS

Zo2u-s-vAIER E1s SEE0-G-waTER flesl 2820-3-GAS_8670" 2820-3-WATER 8667’

2820-£-WATE
W

| 5'-0* PIPELINE SECTION
| REMOVED FOR SAMPLE

1500°

PL_SEGMENT 2820 PROJECT# WM0Q70
LENGTH 1820 F1.

VOLUME FLUSHED 1000 GAL

PL VOLUNE FLG/F.G 550 GAL. PIPELINE SAMPLE LOCATIONS

HIGH ISLAND 13541 / HIGH ISLAND 136A

REV] DATE DESCRIPTION By

DATE OVWG. N REV
CSA l 11/00 ] WMOO70E | O




Figure 2 - Gas Composition (Major Constituents) - 2820
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Figure 3 - Gas Composition (by Mol%) - 2820
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Figure 4 - Flushwater Composition- 2820
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Figure 5 - Chloride and Sulfate - 2820
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Figure 6 - Iron Concentration - 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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11=30-00;14:18 ;8PL HOUSTON

PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-008A

Sample ID.: 2820-1

.

For : Winmar
Attn: James Wisgeman

: 10/26/00 MWO0O070

5700 NW Central Dr. Suit 150
: Houston, Texas 77092

TCD Analysis:

37138606035 ® 247 26

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

e e o e At e N Ay M = N e m S e e b e et e o b e o e M et e et e G e e e A A gm e A N e e e e M e e Ee G e T e e G e e = = e A

Hydrogen
Carbon Dioxide
Ethylene
Ethane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

UnNormalized, Mol%
Specific Gravity
(Air = 1.000 @ 60F)

BTU / ft3
( @ 14.65 & 60F)

SAMPLE
MOL %
1.445
0.028
0.000
1.802
0.000
0.469
5.783
89.273
0.000
96.292
0.6054
Net - Gross
886.0 Dry 982.8 Dry
870.6 Wet 965.7 Wet

SOUTHERN PETROLEUM LABORATORIES,

J/M

INC.

Frﬁﬁ C DeAngelo R

T e



11-30-00;14:18 ;8P HOUSTON 371388068035 # 257 26

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-008A

Sample ID.: 2820-1
: 10/26/00 MW0070

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suit 150
: Houston, Texas 77092

FID Analysis:

- . . S . S S e A e W N e e M M e em MR S T M PY e v e e S B e M e ey e o P S e A o S e G e o b e M A D M e e b e e E AR e W e T

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.530
h Methane 89.273
“7™  Ethane/Ethylene 1.802 / 0.000
Propane 0.340
Propylene 0.000
iso-Butane 0.136
Propadiene 0.000
n-~Butane 0.088
Butene-1 . 0.000
Neo-Pentane None Detected

iso-Butene 0.000
trans-Butene-2 0.000
cis-Butene-2 : 0.000
1,3-Butadiene 0.000
iso-Pentane 0.058
n-bPentane 0.048

SOUTHERN PETROLEUM LABORATORIES, INC.

/,M/M

F¥ed C. DeAngelo




11-30-00;14:18 ;SPL HOUSTON ;7136606035 # 2687 28

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

PAGE 3 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-008A

Sample ID.: 2820-1
10/26/00 MW0O70

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suit 150
: Houston, Texas 77092

Completed Analysis:

- e - et i e et e AR M = R NN e e TR AR m Me e D mm e R MM M wm Gn R e e MR e e e A wm G A e MR e e e W e e e me e e b e m G M e e e Me A R e m A

Component MOL % WT%
Hydrogen 1.445 0.166
Carbon Dioxide 0.028 0.070
Carbon Monoxide 0.000 0.000
~™  Ethylene 0.000 0.000
Acetylene/Propylene 0.000 / 0.000 0.000 / 0.000
Argon/Oxygen 0.469 0.855
Nitrogen 5.783 ‘ 9.245
Methane 89.273 81.681
Ethane 1.802 3.091
Propane 0.340 0.856
iso-Butane 0.136 0.450
Propadiene 0.000 0.000
n-Butane 0.088 0.291
Butene-1 0.000 0.000
Neo-Pentane 0.000 0.000
iso-Butene 0.000 0.000
trans-Butene-2 0.000 0.000
cis-Butene-2 0.000 0.000
1,3-Butadiene . 0.000 0.000
igso-Pentane 0.058 0.241
n-Pentane 0.048 0.198
Hexane Plus 0.530 2.857
100.000 100.000

SOUTHERN PETROLEUM LABORATORIES, INC.

Kred C. DeAngelo




11—-30-00:14:18 ;SPL HOUSTON ;71386808035 # 37 28

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0801

PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-001a

Sample ID,: 2820-A
: 10/26/00 WM0OO70

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
: Houston, Texas 77092

TCD Analysis:

- e . R g e e Ta e e o e e e e e G b e T G Mm e s B M Ee M M Me TR Er AR M MR B M rm WY MM M e WP Ve e om Me o e e e o A e o M v e S e S e G e W6 e

SAMPLE
COMPONENTS MOL %
™ Hydrogen 0.000
Carbon Dioxide 0.039
Ethylene 0.060
Ethane 1.510
Acetylene 0.000
Argon/Oxygen 5.529
Nitrogen 24 .476
Methane 67.437
Carbon Monoxide 0.000
UnNormalized, Mol% : 93.771
Specific Gravity : 0.7120
(Air = 1.000 @ 60F)
Net Gross
BTU / £t3 : 671.8 Dry 744.8 Dry
(@ 14.65 & 60F) 660.1 Wet 731.9 Wet

SOUTHERN PETROLEUM LABORATORIES, INC.

Fréd C. DeAngelo




11-30-00;14:18 3 SPLL HOUSTON

PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-001A

Sample ID.: 2820-A
: 10/26/00 WMOO70

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
: BHouston, Texas 77092

FID Analysis:

- v T e e e e e WA Am et M e o M de G e e e e e e e de e e e e A R e e e A W M AR G e G B e A e Em el e e

;7138806035 # 4, 286

HOUSTON LABORATORY
8680 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

- . - A e mm - — -

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.410
Methane 67.436
Ethane/Ethylene 1.510 / 0.000
Propane 0.300
Propylene 0.000
iso-Butane 0.125
Propadiene 0.000
n-Butane 0.079
Butene-1 0.000
Neo-Pentane None Detected
iso-Butene 0.000
trans-Butene-2 0.000
cis~-Butene-2 0.000
1, 3-Butadiene 0.000
iso-Pentane 0.052
n-Pentane 0.044

SOUTHERN PETROLEUM LABORATORIES,

it gl

INC.

Frgd C. DeAngelo



11-30-00;14:18 ; SPL. HOUSTON ;71386806035 # 5, 286

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0301

PAGE 3 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-001A

Sample ID.: 2820-A
: 10/26/00 WMOO70

For : Winmar
Attn: James Wiseman
5700 NW Central Dr. Suite 150
¢ Houston, Texas 77092

Completed Analysis:

- . e G M W A M e e W e e T e e e A ot e et Ay e MR D MM e G W N B e e T S e bk m e U G M mm AR M e Em e G em o MR A e e e M Am e B e W e

Component MOL % WT%
Hydrogen 0.000 0.000
Carbon Dioxide 0.039 0.083
. Carbon Monoxide 0.000 0.000
~  Ethylene 0.000 0.000
Acetylene/Propylene 0.000 / 0.000 0.000 / 0.000
Argon/Oxygen 5.529 8.577
Nitrogen 24 .476 33.260
Methane 67.436 52.449
Ethane 1.510 2.201
Prgopane 0.300 0.642
iso-Butane 0.125 0.351
Propadiene 0.000 0.000
n-Butane 0.079 0.223
Butene-l 0.000 0.000
Neo-Pentane 0.000 0.000
iso-Butene 0.000 0.000
trang-Butene-2 0.000 0.000
cis-Butene-2 0.000 0.000
1, 3-Butadiene 0.000 0.000
iso-Pentane 0.052 0.181
n-Pentane 0.044 _ 0.152
Hexane Plus 0.410 1.881
100.000 100.000

SOUTHERN PETROLEUM LABORATORIES, INC.

Fréd C. DeAngelo




11-30-00314:18 ; SPL HQUSTON ;7138608035 # &/ 286

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-002Aa

Sample ID.: 2820-B
: 10/26/00 WMOO70

For : Winmar
Attn: James Wiseman
5700 NW Central Dr. Suite 150
: Houston, Texas 77092

TCD Analysis:

SAMPLE

COMPONENTS MOL %
77 Hydrogen 0.000
Carbon Dioxide 1.517
Ethylene 0.000
Ethane 0.694
Acetylene 0.000
Argon/Oxygen 8.403
Nitrogen 60.044
Methane 28.448
0.000

Carbon Monoxide

UnNormalized, Mol% : 88.386
Specific Gravity : 0.8848
(Air = 1.000 @ 60F)
Net Gross
BTU / ft3 : 303.6 Dry 336.1 Dry
( @ 14.65 & 60F) 298.3 Wet 330.2 Wet

SOUTHERN PETROLEUM LABORATORIES, INC.

Fréd C. DeAngelo




11-80-00;14:18 ;SPL HOUSTON ;71386608035 # 77 28

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-002A

Sample ID.: 2820-B
: 10/26/00 WM0070

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
:+ Houston, Texas 77092

FID Analysis:

- e e e e M AR G En e o g e e e Y ER W e e e ¥ M e wm P T e e S W WD AN e e e e M SR M MM e e e e e v M e M M e e e Gm G e e e e e e e e e

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.462
» Methane 28.448
" Ethane/Ethylene 0.694 / 0.000
Propane 0.172
Propylene 0.000
iso-Butane 0.092
Propadiene 0.000
n-Butane - 0.068
Butene-1 0.000
Neo~Pentane None Detected
iso-Butene 0.000
trans-Butene-2 0.000
cis-Butene-2 0.000
1,3~Butadiene 0.000
iso-Pentane 0.055
n-Pentane 0.046

SOUTHERN PETROLEUM LABORATORIES, INC.

/;;.z/%//

Fréd C. DeAngelo




11—-30-00;14:18 s SPL HOUSTON ;713886808028 E-] 8/ 26

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTCN, TEXAS 77054
PHONE (713) 660-0901

PAGE 3 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-002A

Sample ID.: 2820-B
: 10/26/00 WM0O070

For : Winmar

Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
: Houston, Texas 77092

Completed Analysis:

v o e e M e R M mm EM A e e e e e e S em e vl e A A M M e M s TR M e e M e e b dm R A e e M G e e e W e e e Wm we e e e v v

Component MOL % WT%
Hydrogen 0.000 0.G600
Carbon Dioxide 1.517 2.605
Carbon Monoxide 0.000 0.000
77 Ethylene 0.000 0.000
Acetylene/Propylene 0.000 / 0.000 0.000 / 0.000
Argon/Oxygen 8.403 10.488
Nitrogen 60.044 65.646
Methane 28.448 17.802
Ethane 0.694 0.814
Propane 0.172 0.296
iso-Butane 0.092 0.209
Propadiene 0.000 0.000
n-Butane 0.068 0.154
Butene-1 0.000 0.000
Neo-Pentane 0.000 0.000
iso-Butene 0.000 0.000
trans-Butene-2 0.000 0.000
cis-Butene-2 0.000 0.000
1, 3-Butadiene 0.000 0.000
iso-Pentane 0.055 0.156
n-Pentane 0.045 0.127
Hexane Plus 0.462 1.705
100.000 100.000

SOUTHERN PETROLEUM LABORATORIES, INC.

— /7 » / M

Ffed C. DeAngelo




sent by: SPL 713 6608975; 11/07/00 12:39; Jetfax #955;Page 7/13

HOUSTON LABORATORY

: 8880 INTERCHANGE ORIVE
. HOUSTON, TEXAS 77054
, ® {713} ¥60-0801

Client Sample ID 2820-D Collected: SPL Sample ID:  00100898-06
Site: WMO0070
Analyses/Mothod Rosult Rep.Limit Dil. Factor QUAL Date Apalyzed Analyst Seq.#
OIL & GREASE, TOTAL RECOVERABLE Mol E413.1 Units: mgil.
Oil & Grease, Total Recoverable 120 20 1 E 11/08/00 9:00 461303
Pl Qualifiers: ND/U - Not Datected at éng Reporﬁng uﬁ,n =MCL - Result Over Maximum Contamination Limit(MCL)

B - Analyte detected in the agsociatad Mothod Slank D - surregate Recovery Unreponahie dus to Dijution
* . Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference :

J - Estimated Value betwaen MDL and PQL
11/7/00 17:56:28 AM



713 6608975; 11/07/00 12:40; Jetfax #955;Page 8/13

U,

Sent by: SPL

HOUSTON LABORATORY

6880 INTERCRANGE DRIVE
o HOUSTON, TEXAS 77054
TN ® (713) 660:0901

Client Sample ID 2820.E Collectsd: SPL Sample ID:  00100898-07
Site: WMO0070
Analyses/Msthod Result Rep.Limit Dl Factor QUAL  Dato Analyzed Analyst Seg. #
OIL & GREASE, TOTAL RECOVERABLE ' MCL E413.1 Units: mg/L
Oil & Grease, Total Recoverable 7.6 2.0 1 11/06/00 9,00 461305
P Qualifiers: ND/U = Nn;t Detected at the Reportingb Limit »MCL - Result Over Maximum Contamination Limit{MCL)

B - Anaiyte detected in the assaciated Method Blank 0 - Sutrogate Recovery Unreporiable due ta Dilution
* - Surrogate Recovery Outside Advisable QC Limits M1 - Matnix Interference
J - Estimated Vaiug between MDL and PQL
147100 11:3828 AM



Jethax #955;Page 9/13

Sent by: SPL 713 6808975; 11/07/00 12:40;

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
o HOUSTON, TEXAS 77054
® {713} 660-08019

Client Sample ID 2820-F Collected: SPL Sample ID:  00100898-08
Site:  WM0070
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.#
OIL & GREASE, '_rOTAL_ggcovERAE!_-E . | McL E413.1 Units: mg/L.
Oil & Grease, Total Recoverable N 20 1 11/06/00 8:00 461306
S Qualifiers:  ND/U - Not Detected at the Reporting Limit >MCL - Resylt Qver Maximum Contamination Limit(MGL)

B - Analyte detacted in the assocliated Mathod Blank D - Surrogate Recovery Lnreportable due to Dilution
* - Surrogate Recovery Duiside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PQL
T1/7/00 11:56:29 AM



sent by: SPL 713 6608975; 11/14/00 15:35; Jeotfx #272;Page 10/12

HOUSTON LABORATORY
p‘ 8880 INTERCHANGE DRIVE
A HQUSTON, TEXAS 77054

(713} 660-0901
Client Sample ID 2820-4 Collactad: SPL Sample ID:  00100896-07
J, Site:  HI 135/136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE ~_ _ MCL M2320B  UnitsmglL
Alkatinity. Bicarbonate 279 2 i 11/01/C0 14:00 SN 461528
ALKALINITY, CARBONATE MCL M2320B CUnitssmgit
Alkalinity, Carbonate ‘ ND Sz 1_ _ _11zo1mo 1400 SN 480250
CHLORIDE, TOTAL S Mo E3253 Units mgIL B
Chiodde 10600 250 250 11/08/001100 cv‘ 488319
METALS BY METHOD 60108, TOTAL __ MCL  SWB010B Unlts mgIL S
Basium ‘ 185 0.008 T 11410/0022:17 E B 471285
Calcium 84.4 0.1 _ 1 111000022:17 €8 471285
Iron S 9.3 002 R 11710/00 22:17 E_B 471285
Magnesium 8.5 1 10 111300 16:22 JM 471771
Potassium 515 20 10 111300 1622 JM 71771
Run 1D/Seq #: TJA_001110C-471285
Prap Method ]Pgeg Data Prep lnitials
SW3010A 111/01/2000 8:30 MR
Run ID/Seq #: TJA_001113B-471771 o
Prep Method ‘Brep Date Prap Initials|
SWa010A 11/01/2000 8:30 MR
o ; 77 meL T E504 Units:pHUnits
oH 78 001 1OU01e EC 458741
RE§[§'{AN§E @gsc ' _ “ ' T Mer 1201 A Umts:Mohmslcm o
Resistance  ND_ @0ot00 1 11103/00915 c v 461403
SPECIFIC GRAVITY ' - MCL ASTM"b;1'129 Unlts Speczfic Gravnj@
Spacific Gravity 1.014 0 1 11106400 1 100 CV 462235
SULFATE, TOTAL ' T U meL EITs4 Unitssmgh
Sulfate @ A 1010 16:00 8N 458831
TOTALDISSOLVEDSOLIDS _  MCL x;js’_,n_’njbjéé}(i. S Unué?fyign. I
Yotal Dissolved Solids, Calcuiated 17600 T T 11_(13/0015 0 ES  d7ig72
TOYAL SODIUM, CALCULATED _ MCL TDS-MINERAL Unitsimgl.
Total Sodium, Calcuiated 8700 w0 77 1 11/13/00 18:00 ES 471989
TOTAL SUSPENDED SOLIDS © McL  E160.2  Units:imgll,
Suspended Salids (Resxdue Non- 898 8 2 11/03/00 15:45 EC 462421
Filterable) :
Qualifiers: ND/U - Not Detecled at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)

B - Analyte getacled In (he associaled Melrnod Blank U - Surrggaie Recovery Unrepariabie due to Dilution
* - Surrogale Recovery Outside Advisable QC Limits M) - Matrix interference

J - Estimated Value bélween MDL and PQL
11714100 1€:59.05 AM



Sent by: SPL 713 BB08975; 11/14/00 15:36; JeHax #272;Page 11/12

HOUSTON LABORATORY
8880 INVERGHANGE DRIVE
P I’ l‘ HOUSTON, TEXAS 77054
®

[743) 8£0.0801

Client Sample ID 2820-5 Coliected: 10/27/0C 8Pl Sample ID:  00100896-08

Site: HI 135136

AnalyseslMethad Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. #
ALKALINITY, BICARBONATE U MCL  M2320B  Unitsimgl.
Alkahmty Blcarbonate 192 2 i 11/01/00 1400 SN 481529
ALKALINI'I'Y_C_A_\RBONATE - 'mcL w2320B ‘Units:mgiL.
Alkalinity, Carbonate ) ND 2 o 11/01/00 1400_ S_N o 460251
CHLORIDE, TOTAL _MEL T Eazss Units; mgil.
Ch . . 16100 . 250 250 ‘ 11/081001100 CcVv o _‘_’:§§321
METALS' BY METHOD 6010B, TOTAL - McL SWE010B  Units: mgiL o
Barium S 0.216 0.005 o 1 11/10/00 22,32 E_B 471288
Calcium 409 01 o 11710/0022:32 E B 471286
Iron o 349 o002 ' 1 1MA00022:32 BB 471286
Magneuum ‘ .131{)__ 1 10 11/13/00 16:26 wmo 9]1}7‘72
Potassuum e 388 ) 2,0, o 1Q 11113/00 1_6_2§JM 471772
Run ID/Seq #: TIA_001110C471286
|Prea Method Prep Date Prep Initials
|SW3010A 11/01/20008:30 MR
Run I0/Seq #: TJA_001113B-471772 ,
Prep Method Prep Date \Prep Initials
[SW3010A 11/01/2000 8:30 MR
FH_ - L McL  E1501 UnisipHUnits
pH 7.8 ‘0.10 ‘ 1 _ 11/01/00 1600 EC 458742
RESISTANCEQ;SE o 7 meL’ 1204 Units: Mohmslem
Reslstance e ND 0.0Q100 o 1 ' 11/03/009 15 C V B 461405
SPECIFIC GRAVITY ST MCL ASTMD-1429  Units: sJ:amﬁc Gravity@
Specific Gravny E I e 0 1 | 11/06/001100 CV 462038
SULFATE, TOTAL T  MmcL E3754 _ Unitssmgll
Sulfate 6600 1000 1000 11/01/00 10:00 (SN 4s88n3
TOYAL DISSOLVED SOLIDS  MCL TDS-MINERAL  Units;mgl
Total Dissolved Salids, Calculated 35500 1 1MM001800 ES 471973
TOTALSODIUM.CALCULATED 7 meL Iq;s:.-.w_uﬁ&kiy ~ Unitssmgll
Total Sodium, Calculated 10500 10 11300 18:00 ES 474990
TOTAL SUSPENDEDSOLIDS T MeL | E1602  Unitsimgll
Suspended Solids (Residue,Noa- 789 4 1 11/02/00 15:00 EC 4681982
Filterable)
Quallﬂers | ND/U - Nat Detetled at the Reboning Limit l >MCL - Resull Over Maximum Contamination LimittMCL)

B « Analyla detected in the asscclated Method biank D « Surrogats Recovery Unreportable due to Dilution
* - Surrogale Recovery Oulside Advisable QC Limits Mi - Matrix Interfarence

J - Estimated Value betwaen MOL and PQL
1114700 10:58:06 AM



Sent by: SPL

713 8808975; 11/14/00 15:36; Jeffax #272;Page 12/12

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0201

Client Sample ID 28208 Collected: 10/27/00 SPL Sample ID:  00100896-09
Site:  HI 1351136
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL  Date Analyzed Analysl Seq. #
ALKALINITY, BICARBONATE 0 moL w2308 unismgh
Alkalinity, Bicarbonate 12 2 1 11/01/00 14:00 SN 481531
ALKALINITY, CARBONATE o T meL " M2320B  Units: mglL_' S
A"‘a""'f?vca’bma‘e NOoo o2 “’0”001400 SN, . 480253
CHLORIDE TOTAL ' TN Counitsmgt”
{ 15500... .'259 11/03/00 11:00 CV‘ i 568322
METALS BY METHOD 60108, TOTAL o SW6L 7 Uinits: mglL.
Barium 0.0693 0.008 1 11/10/00 22:36 £_8 471287
Calcium 431 01 1 11/30/00 22'36 E_B 471287
Iron 0.387 0.02 1 11/10/30 22:36 €_8 471287
Magnesium 8% 1 10 NWASQ016:31 UM 47773
Potassium 390 20 A 10 11/13/00 16:31 JM 471773
Run IDiSeq #: TJA_001110C-471287
|Prep Method [Prep Date _.|Erep Injtials
|SW3010A 11/01/2000 8:30 MR
Run ID/Seq #: TIA_001113B471778 )
Preg Method Preep Date _Emp_l_mgja_lsl
— SWa010A 110172000 8:30 MR |
PH -  MCL_ . _E1504 _ UnitsipHUnits
pR _ 8.1 ) 0.10 1 11![)1!00 16 00 EC . 458744
RESISTANCE @ 25 C MCL 1204 Unlts Mqhmslcm
Resistance 0.015 o000 1 11/03:009 15 Vo 481407
SPECIFIC GRAVITY ' o o MeL ASTM'"bZiiza' " Uniite: Specific Gravity @
SpeCIﬁc Grawty _ 1016 1} 1 11/06/00 11 00 C \' 462237
SULFATE TOTAL o 7T MeL 53754 - 'U}iis_};g/i' R
Sulfate 6500 1.000 ) o 10[)0 11/0‘!/00 13:00 SN 458834
TOTAL DISSOLVED SOLIDS ... ML TDS-MINERAL C T Unitemall
Tolal Dissolved Soiids, Calculatad sse00 10 T 1113100 18: 00 ES 471974
TOTAL SODIUM, CALCULATED o  MCL TDS-MINERAL  Units:mgil
Total Sodium, Calcubted 10600 10 1 11/13/00 18; 00 ES 4719601
TOTAL SUSPENDED SOLIDS " TmeL  E160.2 Units: magll
Suspended Solids {Residue,Non- B8 4 1 11/02/00 15:00 EC 461983
Filterable) e oo e
Qu;lifiers: . N.[l)"lU ;‘Nc.n Detected at the Reporting Limit l *MCL - Re;sult Qver Maximum Contamination Limit(MCL)

1 - Angiyie getaeicd N NG adhucialed Mot ind Oidnik 1 = Suniogals Reouvery Unrcponabie gue 10 Dluten
“ - Surrogate Recovery Outside Advisable QC Limits MI ~ Matrix Interference
J - Estimated Value between MDL and PQL
M40 10:69:.07 AM



(AAR

consulting services, inc.

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 oll

. ______________________________________________________________________________________________________________________________________|
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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.

WIFEBTis Appears to be Mirgzansl EatEs=2 s

[ it
g IR

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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Photo #18 and #19 - Pipeline qrple Pht 2822
kg, ar ll:: -

B
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SHELL OFFSHORE INC.

consulting services, inc. HI1-135-2
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 Previous 1 | NA X 3,558,137 Gas Yes

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

Installed 011964 | Previous 3 | NA To Shore 25 miles Comp No

Revised 051998 | Previous4 | 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 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 051964 | 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 071986 | 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 081967 | 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 041996 | COM 11,033 741 -94.075 29.262
427084023400 9 08 1986 09 1986 TA 10,230° 742 -94.132 29.259
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consulting services, inc.

PIPELINE FLUSHING AND SAMPLING RECORD

I. Pipeline Information

MMS Segment No. 2822
Date: 10/27/2000
Pipeline Origination
Area High Island
Block 135
Platform #2
Lease 0CS-G-0741
Pipeline Destination
Area High Island
Block 136
Platform A
Lease 0CS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 4,000
Pipeline Volume (bbls) 62
Il. 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
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lIl. 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

Qil 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:

Pipeline at WP end had plate welded over riser top, no flange. We cold-cut,
plugged, and added flange for flushing.

Company Representative

James Wiseman

Signature




| 2822-1-WATER
28282-A-WATER

1 1
= F
’ i §22-DD~WATER 24100

2822-6 @-14"
\ & Fez-r-vare\ ) ]
2822-5-WATER #3300 2822-CC-WATER @206 BEEiTWAlER 2460 2822-7-WATER @BEE 2802-2-WATER @780°
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= A = == =
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2822+ 2622-C-WATER
2822-An

$’~0° PIPELINE SECTION
REMOVED FOR SAMPLE

4000

PL_SEGMENT 2123

LENGTH 4120 FT. PROJECT# WM0OO70
VOLUNE FLUSHED 4000 CAL

PL VOUUNE FLG/FLG | 2472 GAL PIPELINE SAMPLE LOCATIONS

RIS T = HIGH ISLAND 13542 / HIGH ISLAND 136A

REY | DATE DESCRIPTION 8y

DATE DwG. NO REV.
CSA { 11,/00 l WMOO070D 0
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Figure 10 - Flushwater Composition - 2822
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Figure 11 - Chloride and Sulfate - 2822
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Concentration (PPM)

Figure 12 - Iron Concentration - 2822
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Figure 13 - Oxygen Concentration - 2822
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Concentration (PPM)

Figure 14 - Nitrogen Concentration - 2822
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Figure 15 - Dissolved O2 and N2 - 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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Sent by: SPL 713 6608975; 11/07/00 12:40; Jetfax #955;Page 10/13

HOUSTON LABORATORY
8080 INTERCHANGE DRIVE
. HOUSTON, TEXAS 77054
' ® (713) 660-0801

Client Sample ID 2822-AA Coliected: SPL Sample ID:  00100898-09

Site: WMOC70

Analyses/Method Result Rep.Limit Dll, Factor QUAL Date Analyzed Analyst Seq.#
OIL & GREASE, TOTAL RECOVERABLE ~ MCL E413.1 Units: mgi/L
Qil & Grease, Total Recoverable 270 20 _ 1 E 11/06/00 9:00 461307
ST Qualifiers: ' ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL.)

B - Analyte datected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PQL
11/7/00 11:5629 AM



Sent by: SPL

P

713 B608975;

11/07/00 12:40; Jetfax #955;Page 11/18

HOUSTON LABORATORY
8440 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{715) 660-0301

Client Sample ID 2822-BB

Collected:

SPi. Sample ID:  00100898-10

Site:  WMO0070

Analyses/Method Result Rep.Limit
OIL & GREASE, TOTAL RECOVERABLE '
Oil & Grease, Total Recoverable 32 . 20

Qualifiers:

ND/U - Not Detected at the Reparting Limit

B - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Value petween MDL and PQL

Dil. Factor QUAL Date Analyzed Analyst Seq.#
MCL E413.1 Units: mgiL
1 E 11/06/00 9:010 461308

>MCL - Result Over Maximum Contamination Limit(MCL}
D - Surrogate Recovery Unreportable due to Ditution
Mi - Matrix interference

11/7/00 11:4€:28 AM




713 6608975; 11/07/00 12:40; Jetfax #955;Page 12/13

Sent by: SPL

HOUSTON LABORATORY
8380 INYERCHANGE DRIVE
. HOUSTON, TEXAS 77254
® (713) 6600801
Cllent Sample ID 2822-CC Collacted: SPL Sample ID:  00100898-11
Site: WM0070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
OIL & GREASE, TOTAL RECOVERABLE 4 MCL E413.1 Units: mg/L
Oit & Grease. Total Recaverable ND 2.0 1 11/06/00 8:00 461310

P

TN Qualifiers: ND/U - Not Detected at the Reparting Limit >MCL - Result Over Maximum Contamination Limit(MCL)
B - Analyte detected in the asseciated Method Blank 0 - Surropate Recavery Unreportable due to Diiution
* - Surrogate Recovery Qutside Advisable QC Limits M1 - Matrix {nterfarence
J - Estimated Value between MDL and PQL.
1177160 11:66:29 AM




gent by: SPL

713 8608975,

11/07/00 12:40; Jetfax #955;Page 13/13

e .
P U

HOUSTON LABORATORY
8330 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
{713) 860-0309

AT

Client Sample ID 2822-DD Cofllgcted: SPL Sample ID:  00100898-12
Site: WMD070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.#
OL 8 GREASE, TOTALRECOVERABLE  MGL E413.1 Units: mg/L
Oit & Greage.Total Recoverabie ND 2.0 1 11/08/00 9:00 461311

Qualifiers:

ND/U - Not Detected at the Reporting Limit

B - Analyte detected in the agsociated Methad Blank
* - Surrogate Recovery Outside Advisabie QC Limits
J « Estimated Value between MDL and FQL

>MCL - Result Over Maximum Contamination Limit{MCL)
D - Surrogate Recovery Unreportable due to Dilution
M! - Matrix Interference

177100 11:65:30 AM




Sent by: SPL

713 6608975;

Winmar Consulting Services

Certificate of Analysis Number:

00100895
Report To:  Winmar Consulting Services Project Name:
James Wiseman Site:
700
[ D NW Contral Drive Sie Address:
Suite 150 E——
Houston
™ PO Number:
77092- State:
ph: (713) 895-824.0 fax: (713) 895-8270 State Cart. Na.:
Fax Jo: i Winmar Consulting Services Date Reported:
| James Wiseman fax : (713) 895-8270
|
| Client Sample I | Lab Sample ID |  Matrix Date Collected
12822-A 00100895-01 ‘Water 10/28/Q0
2822-8 0010089502 Water 10/28/00
2822-C 00100895-03 Waler 10/28/00 '
2822-0 00100895-04 \Water 10/28/00
2822-E 00100895-05 Water 10/28/00
2822.F 00100895-05 Waler 10/28/00
~R2.G 00100885-07 Water 10/28/00
- 0010089508 |Waler ' 10/28/00
Neschich.Paul
Senior Project Manager
Joel Grice

Laboratory Director

Ted Yen

Quality Assurance Officer

11/20/00 11:07;

HOUSTON LABORATORY
840 INTERCHANGE DRIVE

HOUSTON, TEXASR 77054
{713} 680-0801

HI 135/136 WMOOQT0
HI 135/136 WM0070

WHMO0070

11/14/00

Date Received
10/30/00 12:05:00 PM
10/30/00 12:06:00 PM |
10/30/00 12:05:00 PM
10/30/00 12:05:00 PM
10/30/00 12:05:00 PM
10/30/00 12:05:00 PM
10/30/00 12:05:00 PM
10/30/00 12:06:00 PM

“cocip ‘gH

11/20/00

Date

* 2000 10:56:24 AM

Jetfax #510;Page 1/3
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Sent by: SPL 713 6608975; 11/20/00 11:07; Jetfax #510;Page 2/3

HOUSTON LABORATQRY
8880 INTERCHANGE DRIVE
o, HOUSTON, TEXAS 77054
® (713) 860-0801

Client Sample ID 2822-A Collected: 10/28/00 SPL Sample ID:  00100895-01

Site:  HI 135/136 WM0070

Analysos/Mathod Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE . MCL M2320 B Units:mgll.
Aikaiinity. Bicarbonate ND 2 . 1 11/01/00 14:00 SN 461501
ALKALINITY, CARBONATE ‘MCL M2320 B Units:mg/l.
Alkalinity, Carbonate 121 2 1 11701100 14:00 SN 460235
GHLORIDE, TOTAL . McL  E3253 Units: mgiL |
Chloride o 13600 500 500 11/08/00 .1 1:00 CV o 4&_8300
METALS BY METHOD 60108, TOTAL MCL  SW6010B Units: mg/L
Barium 0.0527 0.005_ . 1 11/10/00 20:15 E_B 471265
Calcium 25.2 0.1 1 11/10/00 2Q:15 ETB ] 471265
lron 7.34 0.02 1 11/10/00 20015 E B 471288
Magnesium A21 0.5 4] 11/13/00 14:46 UM _47?748
Potassium ‘ 388 2 1 1113100 14:41 UM 411747
|Prep Method __|Prep Date (Pren Initials
|SW3010A [11/01/2000 8:30 IMR
PH ' MCL E150.1  Units:pHUnits
pH 9.6 .10 o 1 1101/00 16:00 EC 458724
™ RESISTANCE @ 25 C , . MCL 120.1 Units: Mohms/em
Resistance ND 0.00100 . T 11/03/00 9:15 C_V 461385
SPECIFIC GRAVITY _ , " MCL ASTMD-1420 Units: Specific Gravity @
Specific Gravity 1.02 0 . . 1 11/06/00 11:00 C_V 462220
SULFATE, TOTAL - MCL E375.4 Units: mg/L
Sulfate 2300 250 250 11/Q1/00 10_;00 SN ‘ 458812
TOTAL DISSOLVED SOLIDS " MCL TDS-MINERAL  Units: mgiL
Total Dissolved Solids, Calculaled 25500 10 1 1113/00 18:00 ES 471958
TOTAL SODIUM, CALCULATED . MCL TDS-MINERAL  Units:mgil
Total Sodium, Calculated 8200 10 1 11/13/00 18:00 ES 471975
TOTAL SUSPENDED SOLIDS MCL E160.2  Unitssmgll
Suspended Solids (Residue,Non- 117 4 1 11/02/00 15:00 EC 461968
Filterable)
Faia Qualifiers: ND/U - Not Datacted at the Reporting Limit >MCL - Result Qver Maximum Contamination Limit{MCL)

B - Anallyte detvewd in the auseciated Melned Blani 1 - Surrogalc Rotovery Unrsperlable dut 10 Dliution
* . Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference

J - Estimated Valug betweern MDL and PQL
11/20/00 *0:56.26 AM



Sent by: SPL

713 6608975;

11/20/00 11:07;

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660.0001

Client Sample ID 2822-B

Collacted: 10/28/00

SPL Sample ID:  00100885-02

Site:  HI 135/136 WMQ070

Jetfax #510;Page 3/3

Analysas/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE . MCL M2320 B Units: mg/L.
Nkalinity. Bicarhonate 141 2 ‘ ‘1 11/04/00 14:00 8N 451504
ALKALINITY, CARBONATE ' MCL M2320 B Units: mgiL o
Alkahnlty Camonate 56.§ 2 1 11/01!00 14 00 SN 46Q236
CHLORIDE, TOTAL MCL E325.3 Umts mglt -
Chioride 12700 250 . ‘ZSQ . o 11/08/00 11:60 CV 468303
METALS BY METHOD 6010B, TOTAL - MCL SW6010B Units: mg/L .
Baﬁum 0.0703 0.005 . 1 11/10/00 20 20 E_B 471268
Calcium 59.3 _ 0.1 1 11710700 20 20 E. 8 471266
iron 242 0.02 1 11/10/00 20:20 E B 471266
Magnesium 904 0.5 5 11/13/00 14:64  IM 471750
Potassium 368 2 1 11/13/100 14:50 JM 471749
|Prep Method Prep Date . |Prepnitials
(SW301DA 11/01/2000 8:30 MR
PH o ' MCL E1501  Units; pH Units
pH 9.2 0.10 o 1 11/01/00 16:00 EC ) 458726
"™ RESISTANGE @ 25 C MCL 1201 Units: Mohmsiem
Resistance 0.0052 0.00100 S 1103100 9:15 C_V 461387
SPECIFIC GRAVITY , " MCL  ASTMD-1429 Units: Specific Gravity @
Specn‘ ic Grawty 1.02 0 1 11/06/00 11:00 C_V 4§2221
SULFATE, TOTAL | MCL. E375.4 Unitssmgll.
Sulfa!e . L ' 1620 250 . _ 250 ) 11/01)00 10 00 SN 458815
TOTAL DISSOLVED SOLIDS MCL TOS-MINERAL  Units:mglt
Total Dussolved Sohds Calculated 22800 10 . 1113400 18:00 ES 471959
TOTAL somum GALGULATED ‘ MCL TDS-MINERAL Units: mg/L. o
Total Sodium, Calculated 7050 10 1 11/13!00 18 00 ES 471978
TOTAL SUSPENDED SOLIDS . MCL E160.2 Units mgIL -
Suspended Solids {Residue,Non- 208 4 1 11/02/00 15:00 EC 461971

Fiterable)

>MCL - Rasull Over Maximum Contamination Limit(MCL)
D - Swirogale Ryvevery Vivupdciably due W Qilukion
M) - Matrix interference

TS Qualifiers: ND/U - Not Datected at the Reporting Limit
B- Analyto detected in the associated Method Blunk
* » Surrogate Recovery Qutside Advisabie QC Lim.ls

J - Estimated Value belwean MDPL and PQL
11/23/00 10;68:28 AM



Sent by: SPL

713 6608975; 11/20/00 7:25; Jetfax #486;Page 2/10

HOUSTON LABORATORY

4880 INTERCHANGE DRIVE
o MOLSTON, TEXAS 77054
{713) 660-0501
Client Sample ID 2822-A Collected: 10/28/00 SPL Sample JD: 00100895-01
Site:  HI 135/136 WMO070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
TOTAL SUSPENDED SOLIDS MCL €160.2 Units: mg/L
Suspended Solids (Residug,Non- 17 4 1 11/02100 15:00 EC 461968
Filterable}
T
- Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)

B - Analyte detected in the “esocinied Mthed Blank @ - Survgale RetQvary Uniuponiacle dus o Dillion
* « Surrogate Recovery Outsige Aavisable QC Limits Mi - Matrix Interference
J - Estimated Value between MDL and PQL

11715000 11:20:38 AM



Sent by: SPL

713 BB08975; 11/20/00 7:25; Jetfx #486;Page 3/10

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
PN HOUSYON, TEXAS 77054
® {713) 660-0801
Client Sample ID 2822-B Collected: 10/28/00 SPL Sample ID:  00100895-02
Site:  Hi 135136 WMO070

Analyses/Method Result Rep.Limit Dil. Factar QUAL Data Anatyzed Analyst  Seq. #
TOTAL SUSPENDED SOLIDS ' - MCL E160.2 Units: mg/L ,

Suspended Sqlids (Residue,Non- 208 4 1 11/02/00 15:00 EC 461571

Filterabe)
Qualifiors: ND/U - Not Detected at the Raporiing Limit >MCL - Result Over Maximum Contamination LimIt(MCL)

B - Analyte datectad In the aauocivtad Methou Blunk D Sutuyule Ruuuvuuy Vntepus Llable due W Diluliun

* - Surrogate Recovery Outside Advisable QC Limits MI - Matrix interference
J - Estimated Valye betwesn MDL and PQL.

1171500 14:20:40 AM



Sent by: SPL

713 6608975;

11/20/00 7:25;

HQUSTON LABORATORY
8880 INTERCHANGE DRIVE

Jetfax #486;Page 4/10

P HOUSTON, TEXAS 77084
(713) 680-0201
Client Sample ID 2822-C Collected: 10/28/00 SPL Sample ID:  00100895-03
Site: M) 135/136 WM0070
Analya.esluethod Result Rep.Limit DIl. Factar QUAL  Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE ' McL M2320 B Units: mgll )
Alkalinity, Bicarbonate 364 2 1 11/01/00 14:00 SN 461505
ALKALINITY, CARBONATE MCL M2320 8 Units: mg/L
Alkalinity, Carbonate 44.4 2 1 11/01/00 14:00 SN 460237
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chioride 12700 250 250 11/08/00 11:00 CV 488304
METALS BY METHOD 6010B, TOTAL MCL SWE010B Units: mg/L !
Barium 0.0457 0.005 1 11/10/00 20:34 E_B 471269
Caicium 64.9 0.1 1 11/10/00 20:34 E_B 471269
tron 49.7 0.02 1 11710000 20:3¢ £ B 471269
Magnesium 930 0.5 5 11/13/00 15:12 UM 471755
Potassium 371 2 1 11113/00 15:08 JM 471754
‘Run ID/Seq #: TJAT_00111OC-471269
Prep Melﬁgﬂd ‘Prep Date |Preg Initialg
SW3010A 111/01/2000 8:30 ‘MR
Run ID/Seq #: TJA_001113B-471754 .
Prap Mathad Pren Date Prap Initisis
. ISW3010A 11/01/2000 8:30 MR
’ Run ID/Seq #: TJA_D011138-471755 '
Prep Method Prep Date |Prep Initials
SW3010A 11/01/2000 8:30 IMR ;
PH ' - © McL " E150.1 * Units: pH Units
pH - , 88 0,10 . 1 11/01/00 16:00 EC 458727
RESISTANCE @ 25¢C MCL 120.1 Units: Mohms/em
Resistancs ND 0.00100 1 110300 9:15 C_V 461388
SPECIFIC GRAVITY MCL ASTM D-1429 Umts Speclﬁc Gravnty@
Specific Gravity 1.012 0 1 11/06/00 11:00 C_V 462222
SULFATE, TOTAL S Mo E3754  Units:mall. y
Sulfate 1780 250 ' o250 11/01/00 10:00 SN 458816
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL  Units: mg/L '
Total Dissolved Scmds, Calculated 23000 10 _ 1 11/13/00 18 00 ES 471960
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL Units: mg/iL. '
Total Sodium, Caleulated 7040 10 1 11/13/00 18:00 ES 471977

Qualifiers: ND/U - Not Detected at the Reporting Limit
B - Anulyte delostod in the ssvovinied Method Blank
* - Surragale Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and FQL

>MCL - Regult Over Maximum Contamination Limit(MCL)
D - Surregate Rocevery Unrepurkable dus o Dilulien
Mi - Matrix Interference

11415/0Q 11:20:40 AM



Sent by: SPL 713 6608975; 11/20/00 7:26; Jetfax #486;Page 5/10

i M
’ ®

HOUSTON LABORATORY
8380 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

{713} 660-0901
Clignt Sample ID 2822-C Collected: 10/28/00 SPL Sample ID:  00100895-03
Site:  HI 135/136 WMOQ70

Analyses/Method Resuit Rep.Limit i Dil. Factor QUAL Date Analyzed Analyst Seq. ¥

TOTAL SUSPENDED SOLIDS - . MCL  E160.2 Units: mg/L o
Suspended Solids (Residue,Non- 424 8 2 11/02/00 15.00 EC 461972
Filterable)

Qz‘xavllﬂovrs: NDIU -“r;lot betected at the Reporting Limit >MCL - Result Over Maximum Contamination Limi{MCL)

B - Analyte detected in the assadiated Method Blank L - Surregals ReCovery Unrepeitakic duw (o Rivtion
* « Surrogate Recovery Outside Advisable QC Limils Mi - Matrix Inlgrfarence

J « Estimated Value between MDL and PQL
11475000 14:20:41 AM



Sent by: SPL

713 8608975;

VS O e

11/20/00 7:28;

HOUSTON LABORATORY
880 INTERCHANGE DRIVE

L, HOUSTQN, TEXAS 77054
(7135 660-0001
Client Sampie ID 2822-D Collected: 10/28/00 SPL Sample ID:  00100885-04
Site:  HI 135/136 WM0070
AnalyseslMethod Result Raep.Limit Pil. Factor QUAL Date Analyzed Anaiyst  Seq. #
ALKALINITY, BICARBONATE . MCL M2320B  Units: mgiL o
Alkalinity, Bicarbonate 101 2 1 11/01/00 14:00 SN 461506
ALKALINITY, CARBONATE " MCL M2320B  Units: mg/L
Alkalinity, Carbonate 20.2 2 1 11/01/00 14:00 SN 460233
CHLORIDE, TOTAL MCL E325.3 Units: mg/L o
Chioride 15700 250 250 11/08/00 11:00 CV 468305
METALS BY METHOD 60108, TOTAL - MCL SW60108 Units: ma/L. o
Banum 0.0817 0.005 1 11/10/00 20:38 E_B 471270
Caicium 407 01 1 11/10/00 20:38 E_8 471270
iron 76.1 0.02 1 11/10/00 20:38 E_8 471270
Magnesium 2420 1 10 11/13/00 15:21  IM 471757
Polassium 462 2 1 1171300 15:16 M 471756
Run ID/Soq #: TJA 001110C-471270
Preg Method Preg Date o Prep Initiats
SW3010A T 11/01/2000 8:30 MR
Run ID/Seq #: TJA_D01113B-471756 .
Preg Method - Preg Date e |BreD Initials
. 'SW3010A 11/01/2000 8:30 MR
Run ID/Seq #: TJA_001113B-471757 ' o
Prep Method [Prep Date Prep Initials
|SW3010A [11/01/2000 8:30 MR
PH ' i MCL. - E150.1 Unlts pH Umts '
pH 8.4 0.10 1 11)01/0016 00 EC 458728
RESISTANCE @ 25 c MCL 120.1 Units: Mohms/cm
Resnstance o ~0.0093 ~ooot0 1 11/03100915 C v o 461389
SPECIFIC GRAVITY ' ) MCL ASTMD-1428 Units: Specific Grawty@
Specific Gravity 1.034 0 1 11/06/00 11:00 C_V 462223
SULFATE, TOTAL . MCL E375.4 Units: mg/L i
Sulfate 7040 1000 1600 11/01/06 10:00 SN 458817
TOTAL DISSOLVED $OLIDS 'MCL TDS-MINERAL  Units: mgiL .
‘rotal Dissalved Sollds Calculawd 34500 10 1 11/13/00 18: oo ES 471961
TOTN— SOD!E'M_Q!\LCULATED . . . . MCL TDS-MINERAL E’n!tj? ma/L _
Total Sodium, Calculated 8230 10 1 1113/00 18:00 ES 471978
g

Jetfax #486;Page 6/10

Qualifiers:

ND/U - Not Detected at the Reporting Limil
B - Analyte detected in the associated Method Biank
" - Surrogale Recovery Quislde Advisable QC Limits
J - Estimated Value between MDL and PQL

>MCL - Resuit Over Maximum Contamination Limit(MCL)

D - Surragale Rueguvery Unneperlable dus (w Qilwtion
MI - Matrix interference

1136500 11:20:41 AM



Sent by: SPL

NS S b

713 6608975; 11/20/00 7:26; Jetfax #486;Page 7/10

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
[713) 660-0801

Client Sample ID 2822-D

Collected: 10/28/00 SPL Sample ID:  00100895-04

Site:  HI 135/136 WMO0Q70

Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. #
TOTAL SUSPENDED SOLIDS . wMeL E160.2  Unitsimgll .
Suspended Solids (Residue,Non- 786 8 2 11/02/00 15:00 EC 461973
Filterable)
- Qualiflers: ND/U « Not Detected at the Reparting Limit »MCL - Result Over Maximum Contamination Limit(MCL)
B - Analyta dotocted in tho s lwd Molhod Blank & - Surrogats Recovery Uarepontialie duc to Dilution

* - Surrpgale Recovery Outside Advisable QC Limits MI - Matrix Interference
J - Eslimated Vaiue between MDL ana PQL

11715100 11:20:42 AM



Sent by: SPL 713 6608975; 11/20/00 7:26; Jetfax #486;Page 8/10

HOUSTON LABORATORY
8360 NTERCHANGE DRIVE
O HOUSTON, TEXAS 71084
’ ®. (713) 660-0801
Client Sample ID 2822-E Gallacted: 10/28/00 SPL Sample ID:  00100895-05

Site:  Hl 135/136 WMO0070

AnalyseslMethod Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. #
ALKALINITY, BICARBONATE " 'meL, M2320 B Units: mg/L
Alkalinity, Bicarbonate 11 2 1 1101/00 14:00 SN 461507
ALKALINITY, CARBONATE MCL M23208 Units:mgl.
Alkatlnhy. Carb_ona}g L 202 2, N o ‘ 1 ‘ 11/01/00 14 00 SN 460239
CHLORIDE, TOTAL o ~ MCL E325.3 Units:mglL
Chioride o 17400 250 250 11108100 11:00 CV 468306
METALS BY METHOD 6010B, TOTAL MCL SW60108 Units: mg/L )
Banum 0.0137 0.005 ) 1 ) ‘ 11/10/00 20:51 E_B 471271
Calcnum 402 0.1 1 11/101002051 E B 471271
Iron 0.554 0.02 » 1 11/‘10/00 20 1 E B 471271
Magnesim 1290 1 10 1113/00 15:26 I 471758
Pciassnum 373 ' 0 , 10 11/13/00 15:25 M 471758
Run ID/Seq #: TJA_001110G-471271 . o
Pr\eg Mathad EEE_EEIE Erep Initials
SW3010A 11/01/2000 8:30 IMR |
Run ID/Seq #: TJA_DD11138-471758 )
|PrepMethod |PrepDate Pmu__u_g{
SWAI010A 11/01/2000 8:30 MR
N e T A '
PH . MCL E150.1 . Units: pH Units
pH_ ] o 8.4_ _ 0.10 1 11/01/00 16:00 EC 458729
RES'isTANCE@és'c' ' -  MGL 1201  Units;Mohmsicm
Hesnstanoe o o 0.0083 0.00100 1 11!03100915 cv 461390
'SPECIF!C GRAVITY ,  MCL ASTMD-1429 ' Umts Specific Gravny@
Specrﬁc Gravuty o 1.029 o _ S 11/06/001100 C V 482224
‘SULFATE TOTAL  meL  _E3154 Umts mgIL '
Sulfate 5900 500 600 11/01/00 1Q: o0 SN 458818
TOTAL | mssot.ven souns ~ MCL TDS-MINERAL © Units: mglL
Total Dlssobved Sohds Calcutated 36500 10 1 11/13!00 18 OO ES 471_962
“I'OTAL SODIUM CALCULATED  MCL TDS-MINERAL  Units: mglL T
Total SOdlle Calculated 11000 ‘ 10 o 1 o 11/13/00 18 00 ES' ‘471979
TOTAL SUSPENDED SOLDS  MCL  E160.2  Units:maiL
Suspendad 'Solids (Resndue Non- 37 4 1 11/02/00 15:00 EC 461974
Filterable)
7 Qualifiers: NOD/U - Nat Detected at tﬁe Reporting Limit >MCL - Result Over Maximum Contamination Limil(MCL)

B - Analyle deluctud in thy auyosintyd Meshod Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Value between MDL and PQL

L - Surreguts Ruoevery Unrepanaiis dus ta Quuion
M| - Matrix Interference

111600 11:20:43 AM



Sent by: SPL 713 6608975; 11/20/00 7:26; Jetlax #486;Page 8/10

Qualifiers:

ND/U - Not Detected at the Reporting Limit
B Angiyte detecteod i NG avewalod Methud Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Value between MDL and PQL

HOLSTON LABORATORY
8880 INTERCHANGE PRIVE
L, HOUSTON, TEXAS 77084
® (713) 8600801
Cliant Sample ID 2822-F Collected: 10/28/00 SPL Sample ID:  001008095-06
Site:  HI 135/136 WM0070
Analyses/Mathod Resule Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE - McL M2320 B Units:mglt ~
Alkalmlty Bscad)onate 125 2 1 11/01/00 14:00 SN 461509
ALKALINITY, CARBONATE MCL M2320 B Units:mglk.
Alkallnlly Carbcnate 4.04 2 i 1. . 11/01/00 14 00 SN o 4:60240
CHLORIDE, TOTAL - MCL CE3253  Unitsimall -
Chioride 16500 250 250 11108100 11: 00 CV 468307
METALS BY METHOD 60108, TOTAL T UmeL T sWeD10B  Units: mgiL
Barium 0.0128 0.005 ) 11/10/00 19:49 EB 471259
Caicium 388 01 1 11/10/00 1949 E_B 471260
tron 0.409 0.02 1 11/10/00 19:49 €_8 471250
Magnesium 1350 1 10 1413/00 14:24 UM 471743
Potassnum 407‘ 20 ] 10 11/13/00 1424 JM o 471743
Run IDISeq # TJA_001110C-471259
Preg Method — Preg Date e Preg |nmal
[SW3010A . |11/01/2000 6730 MR
Run IDiSeq #: TJA_001113B-471743
PrepMethod  |Prep Date |Bren Initiats
e SW30104 I 1/01/2000 8:30 MR
PH _ MCL E1501 UnitsipHUnits
pH _ B.3 0.10 1 11/01/00 16:00 EC 458730
RESISTANCE @25 C . mMeL 120.1 Units: Mohmsicm
Resistance ND 0.00100 1 1103100835 CV 461392
SPECIFIC GRAVITY , . ... . MCL  ASTM D-1429 Units: Specific Gfa\"tz@
Specific Gravity 1.033 Q 1 11/06/00 11:00 C _V 482225
sui-'?A*E,I'QT&L,j . | . MCL  E3754  Units;mglL o
Sulfate 6300 s . 800 11/01/00 10:00 SN | Asesis
TOTAL DISSOLVED SOLIDS - MCL TDS-MINERAL Units: mgiL '
Totat Dissolved Sollds Calculated 35100 10 ‘ A 1113001800 ES 471963
TQIA.L.?!QE!UM_' ‘QAI-.QQ!-‘\.TED ‘ MCL TDS-MINERAL  Unitsimgh
Total Sodium, Calculated 10500 10 1 11!13100 18 OD ES_ ) .4"71_980
TOTAL SUSPENDED souns MCL E160.2 Units:; m_gIL o
Suspended Soiids (Residue Non- 25 4 1 11/02/00 16:00 EC 461975
Fitterable)

SMCL - Result Over Maximum Contamination Limit(MCL)

@ - Quireyats Rucavery Unruportabla dua ta Dilution

Mi - Matrix Interference

111500 11:20:43 AM



Sent by: SPL 713 6608975 11/20/00 13:43;

Jetfax #518;Page 1/1

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
/ ) ® (713) 880+0807
Client Sample ID 2822-G Collected: 10/28/00 SPL Sample ID:  00100895-07
Site: . HI 135/136 WM0O70
Analyses/Methad Result Rep.Limit Dil. Factor QUAL Date Analyzed Analysi Seq. #
ALKALINITY, BICARBONATE - mMcL Mzszo B Units:mgl.
Alkannlty Bncdrbonale . 119 2‘ 11/01/00 14 00 SN 461613
ALKALINITY, CARBONATE B MCL M2320 B Units: ma/L.
Alkalinity, Carbonate 8.08 2 1 11/01/00 14: 00 SN 460241
CHLORIDE, TOTAL mcL | E325.3 Units: mgiL -
Chioride 15700 250 250 11/Q8/0_0 11,00 CV 468308
METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/l.
Banum 0. 0154 0.005 1 11/10/00 20:66 E‘_B ‘ 471272
Calcium 392 0.1 1 11/19/00 20:56 E_B 471272
inan 1.29% 0.02 1 11710/00 20:56 E_B 471272
Magnesium 1330 '1 10 11/13/00 15 29 UM 471 /59
Potagsium 423 20 i 10 ) 11/13/00 18, 29 M 471759
|aw3010A 11/01/2000 8: 30 ‘MR
PH MCL - E150.1 ~ Units: pH Units
pH 8.4 0.10 1 11/01/00 16:00 EC 458731
~7™  RESISTANCE @ 25 C MCL 1201 Units: Mohms/em ,
Resualance 9,043 0.00100 1 . 11/03/00 9. 15 C V 461383
SPECIFIC GRAVITY - MCL ASTMD-1429 " Units: spacmc Gravity @
Spgcﬁc Grawty B 1.029 0 1 ‘ 11/06/00 11:00 C A\ _6..226
SULFATE, TOTAL MCL  E3754 Units: mgn_' ‘
Suitate 7100 1000 1000 11/01/00 10:00 SN 453820
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL ~ Units: mgiL
Total Dissolved Solids, Calcuia!ed 35600 10 1 11/13/00 18:00 ES 4?1964
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL Units: mg/L
Total Sodlum Catculawd 10400 10 1 , ' 11/13/00 18 00 ES 4771.981
TOTAL SUSPENDED souus mCL E160.2 ‘Units: mgiL. )
Suspended Saolids (Residue,Non- 34 4 1 11/02/00 15:00 EC 461977
Filtsrabie)
- Qualifiers: ND/U - Not Detectad at the Reporting Limit =MCL - Result Over Maximum Contamination LimigMCL)

B - Anaiyto detectsd in the assecinted Methed Blanh
* « Surragale Recovery Outside Advisable QC Limits
J - Estimated Vaiue between MDL and PQL

D - Sunupats Rogovery Unreportable due ta Dilution
MI - Matrix intarference

11/26/00 10:55:34 AM



Sent by: SPL

Vo

713 8608975; 11/20/00 7:27; Jetfax #486;Page 10/10

HOUSTON LABORAYORY
6880 INTERCHANGE ORIVE

tod in tho asx ted Meathod Slank

B - Analr(o det
* - Surrogate Recovery Oulside Advisable QC Limils
J - Estimated Value between MDL and PQL

D - Sucrogaw l%wva Unreporabie due to Dution

M| - Matrix interferenca

S HOUSTON, TEXAS 77054
(713) 680.0901
Cllent Sample ID 2822-H Collectsd: 10/28/00 SPL Sample ID: 00100895-08
Site: Ml 135/136 WM0070
Analyses/Method Result Rep.Limit DH. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE =~ C meL M2320 B Units: rng_lL S
Alalinity, Bicarbonate 129 2 _ 1 11/01/00 14:00" SN 461515
ALKALINITY, CARBONATE ~ MCL M2320 B Uniits: : mg/L. 3
Alkatinity, Carbonate 8.08 2 1 11/01/00 14 OO SN 460243
CHLORIDE, TOTAL N ... ..MCL E3253  Units: mgiL o
Chbrlde 19100 25_['.) 250 N 11/08/00 11 00 cv 468310
METALS BY METHOD 6010B, TOTAL MCL  SWe010B  Units: mgil '
Barlum 0.0128 0005 1 1110/00 24:00 EB 471273
CaICIum 389 0.1 1 11/10/00 21 00 E 3 471273
Iron 0.628 0.02 1 11/10/00 21:00 E B 471273
Magnesium 1310 1 10 11/13/00 15:36 UM 471760
Potassium ] 397 20 , 1Q 11/13/00 15 34 JM B 411760
Run iD/Seq #: TJA___00111 06471273
Erep Mathad ErepDate . Frep Initiais
SW3010A 11101!2000 8:30 MR
Run ID!Seq #: TJA 0011’133-471760
Prap Mathad Prep Date |Prep nitials
o SW3010A  |11/01/2000 8:30 IMR y
PH . o MeL  E150.1 Umts :pH Units
f{f‘[ 8.4 0.10 1 11101/00 16 00 EC 458732
RESISTANGE @25 ¢ | | MCL. . 1201 Units;Mohmsicm
ReSIs!ance o 0.02 0‘00_100 1 11/03/00 9:15 C__V 461395
SPECIFIC GRAVITY | MCL  ASTM D-1429 Units: Specific Gravity @
Spacific Gravity 1.025 o 1 11/08/00 11:00 C_V 462227
SULFATE, be'A'L' . S ‘MCL E375.4 Units: mg/L S
Sulfale _ 6500 500 500 11/01/00 10:00 SN 458822
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Units: mgil_ o
Tolal DlSSDlved Sollds Calculated (40200 10 1 1143/00 18:00 ES 471966
TOTAL SODIUM, CALCULATED MCL TOSMINERAL  Units: mgiL
Total Sodlum Calculated 12400 10 1 111300 18:00 ES 471982
TOTAL SUSPENDED SOLIDS . MCL E160.2  Unitsimgll
Suspended Salids (Ressdue Nan- 28 4 1 11/02/00 15:00 EC 461978
Filterable)
Fallinn . dx‘a;iﬁell's: ND/L - Not Detected at the Reparting Limit »MCL - Result Over Maximum Contammatlor-\ LImil(MCL)

1111500 11:20:45 AM



Sent by: SPL 713 8608975; 11/09/00 16:32; Jotfax #73; Page 2/9

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
A ,’1 HOUSTOR, TEXAS 77054
) ) ® (713) B60-0901

Client Sample ID 2822-1 Collected: SPL Sample (D: 0010089201

Site: H! 135/136 #WMO0070

Analyses/Methad Result Rep.Limit DIl Factor QUAL Date Analyzed Analyst  Seq. #
DISSOLVED OXYGEN - 7 .MeL . E301  Unitsimgh
Oxygen.Dissolved L : 1., 10001745 C V.
NITROGEN, KJELDAHL, TOTAL | ~ mMeL | E3st3 Unitsmgt
Nitrogen Kjeidahl,Total 16 03 1 11/06/00 11:30 IS 465077
- Qu;llﬂors ND/U - Not Detected at the Reparting Limit >MCL - Resylt Over Maximum Contamination Limit{MCL)

8 - Analyie detecied in the assaclated Methad Blank 13 » Surrogate Recovery Unrepontable due (o Diiution
* « Surrogate Recovery Outside Advisable QC Limits M - Matrix Interference

J - Estimated Vajue between MDL and PQL
11/6/00 11:02:22 AM



Sent by: SPL

713 6608975; 11/09/00 16:32; Jetfax #73; Page 3/9

HOUSTON LABORATORY
8830 INTERCHANGE DRIVE

HOUSTON, TEXAS 77084
1713) €60-0901
Client Sample 1D 2§22-2 Collected: SPL Sample ID:  00100892-02
Sita:  HI 135/136 #WMO0070

AnalyseslMethod Resuit Rep. Limit DII Factor QUAL Data Analyzed Analyst Seq. #
DISSOLVED OXYGEN T ' MeL E3601 " Units: mgi T
Oxygen Dassalved 5_.5”“” o 2 o 1 '1013‘1/00 17 45 C \ o {‘._37698
NITROGEN KJELDAHL ToTAL T meL Esst3 __'Unlts.mg;f__ o
Nttrogen Kjeldanl_‘Tot_a‘_l“ . - 085 03 1 11/Q6/0011.30 48 465078
ﬁﬁaiiﬁér;: - NB/IU -.Not Detacled at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B « Analyte detecled in the assoclated Method Blank D - Surrogate Recovery Unrepartable dues to Rilution
* . Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference

J - Estimated Value between MDL and PQL

11806 11:02:22 AM



Sent by: SPL 713 6B08975; 11/09/00 16:32; Jotfax #73; Page 4/9

HOUSTON LABORATORY
88230 INTERCHANGE DRIVE
T m HOUSTON, TEXAS 77084
’ ' ® {713) 660-090
Client Sample ID 2822-3 Collacted: SPL Sample ID:  00100892-03

Site:  H! 135/136 #WM0070

Analyses/Mathod Result Reop.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DISSOLVED OXYGEN . ML E3601 Units:mglL .
Oxygen.Dissolved 49 o 10/31/00 17:45 C_V 457700
NITRQGEN, KJELDAHL, TGTAL e - E351.3  Unitimall
Nitrogen, Kjeldahi, Total B B 1 11/06/00 11:30  JS 465079
P
s Qu;ﬁ;rs " "ND/U - Not Detected at the Reporting Limit >MCL - Rasult Over Maximum Contamination Limit(MCL)

B - Analyte datected in the assncialed Method Blank D - Surrogate Recovery Unrepartable due to Dilution
* « Syrraogate Recovery Outside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PQL
11/800 11:02:23 AM



Sent by: SPL : 713 6608975; 11/09/00 16:33; Jetfax #73; Page 5/9

HOUSTON LABORATORY
‘ 8860 INTERGHANGE DRIVE
Paiias ,’ HOUSTON, TEXAS 770%4
’ ® (795) 680.0901
Client Sample 1D 2822-4 Collacted: SPL. Sampla ID:  00100892-04

Site: HI 135/136 ZWMO0070

AnalyseslMethod Resuit Rep.Limit Dll Factor QUAL Date Analyzed Analyst Seq. #
DISSOLVED OXYGEN ) S wmel  TE360r | unitsmgl
Oxygen Dlssolved o o 2 B L ) 10/31/00 1745 C V . “4_2?701
NITROGEN, KJELDAHL, TOTAL S MCL  E3513 Units; mg_IL T
Nitrogen Kjeldshl,Total =~~~ ND 03 U7 100011380 JS 465080
- Qualifiers: ND/U - Not Detected at fhe Reporiing Limit >*MCL - Rasull Over Maximum Contamination Limit(MCL)

8 ~ Analyie detected In the assocatcd Molhog Biank U - Surrggais Rewavary Unrepoinable dud to Rilutian
* - Surrogate Recavery Oulside Advisable QC Limits Ml - Matrix Interference

J - Estimated Value between MDL and PQL
1140000 11:02:23 AM



Sent by: SPL 713 6608975; 11/09/00 16:33; Jetfax #73; Page 6/9

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® {713) 660-0801

Ry
Cliant Sample ID 2822.5 Collected: SPL Sample ID: 00100892-05
Site: HI 135/136 #WMO0070
Analyses/Mothoad Resuit Rep.Limit Dl Factor QUAL Date Analyzed Analyst Seq.#
VDISSOLVEDOXYGE‘N Toemee mer Easoa Unitsimg
Oxygen Dnssolved , 84 2 I 10/31/00 17 45 C V 487702
VNITROGEN, KJELDAHL, TOTAL T mMmcL E351.3 Units; mail
Nitrogen Kjeldah!,Total 11 0.3 R _ 11/06/00 11 30 JS 465082
TN
7~ Qualifierss ND/U - Not Detected at the Re,,'m;.,g Lmit >MCL - Result Over Maximum Contamination LimitMCL)

B = Angiyte delected in the associgied Method Blank D = Surrogale Recovery Unreportabie due ta Oilution
* - Surrogate Recovery Qutside Advisable QC Limils M| - Matrix Interference

J - Estimatss Value between MDL and PQL
142000 11:02:23 AM



Sent by: SPL

e,

713 BB0BO75; 11/09/00 16:83; Jotfax #73; Page 7/9

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
® [793) 5600007
Client Sample ID 2822-6 Collected: SPL Sample ID:  00100892-06
Site: HI 135/136 #WMO0070
AnalyseslMethod Result Rep.Limit 0il. Factor QUAL Date Analyzed Analyst Seq.#
DISSOLVED OXYGEN I '~ R Essm T Unitsimgi.
Oxygen Dnssolved ) o 2 o 10/31/00 17'45 5 CV 457703
NITROGEN. KIELDARL, ToTaL .~ ° ma | Easts’ ummmal
Nitrogen,Kjeidah, Total . N 0.3 - | 11/06/00 11:30  JS 465083

Qualiflers:

ND/U - Not Detacted at the Reparting Limit

>MCL - Resutt Over Maximum Contamination Limit(MCL)

B = Analyle deteciéd in he associated Method Blank [ = Swrpgate Recovery UnGponabls due to Qilulion
* . Surrogate Recovery Outsida Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL ang PQL

11/9/00 $1:02:23 AM



Sent by: SPL 713 6608975; 11/09/00 18:33; Jetfax #73; Page 8/9

HOUSTON LABORATORY
8380 INTERCHANGE DRIVE
g HOUSTON, TEXAS 77054
’ ® {713) 650-0601

Cliont Sample ID 2822-7 Collected: SPL Sample ID:  00100892-07
Site: HI 135/136 #WMO0070

Analyses/Mathod Result Rep.Limit Dll. Factor QUAL Date Analyzaed Anatysl Seqn. ¥

DISSOLVED' OXYGEN  T'meL " Ess01 UnltswmglL o

2 1 031001745 Cv - 467704

Oxygen Dtssolved ‘ _ 10
N,KJELDAHL TOotAL . MCL - E351.3

NITROGE

NitiogenKeldahi.Toal 28" o3 1 11/06/00 11330 S 465084
T
o Qualiﬂ;rs - Nb/U - Not Detected at the Reporting Limit *MCL - Result Qver Maximum Contamination Limit(MCL)

B - Analyte delectey In 8 associated Method Blank D - Surrogae Recovery Unreportabie due 1o Dilution
* . Surrogate Recovery Outside Advisable QC Limits M! - Matlrix Intarferance

J - Estimated Value batween MDL and PQL
11/5000 11:02:23 AM



Sent by: SPL

713 6608975;

11/09/00 16:33;

HOQUSTON LABORATORY
8380 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-0501
Client Sample ID 2822-8 Collected: SPL Sample ID:  00100892-08
Site: H! 135/136 #WMO0070
AnalyseslMethod Result Rep.Limit Dil Factor QUAL Date Analyzed Analyst Seq. ¥
DISSOLVEDOXYGEN S T ‘._;_"_“_MCL: " TEseo Units: mglL -
Oxygen Dtssolved . 10 2 o 10/31/0017 45 C V . 457705
NITROGEN, KJELDAHL Touu.' " McL | E3513  units:m _glL T
Nitrogen Kjeldahl, Total ND 03 1 11/06/00 1130 JS 485085

o

ND/U - Not Detected at the Reporting Limit
B - Analye detected In the assoclated Metnod Blank
* « Surrogate Recovery Qutside Advisable QC Limits
J - Estimated Value between MDL and POL

Qualifiers:

>MCL Result Over Maximum Gontammauon lelt(MCL]
0 » Surrogate Recavery Unrepurtatile due to Dilution
Mi - Matrix Interference

11400 171:02:24 AM

Jetfax #73; Page 8/9



Sent by: SPL 713 8608975; 11/09/00 17:38; Jetfax #80; Page 1/9

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

{713) 660-0901
Winmar Consulting Services
Certificate of Analysis Number:
00100892
Report To:  Winmar Consulting Services Projact Name; HI 135/136 #WMCO70 l
James Wiseman : site: HI 135/138 #WMO0D70 I
£700 NW Central Drive ;
Suite 150 Site Addrass: |
Houston
™ PO Number;
77092 State:
h: (713) 895-8240 fax: (713) 895-8270 e |
ph: (713) (13) State Gert. No.: g
Fax To: Winmar Consufting Sewicas
: : Date Reported:  11/9f
James Wiseman fax: (713) 8958270 a.Teporte Sio0 |
. P |
Ctiant Sample ID _ jLabSampieID| Matrix Date Collected ' DateReceived |  GOCID  |HOLD
28221 00100892-01  Water : ~ 10/30/00 12:04:00 PM b
2822-1 00100892-01  Water . © 10130/00 12:04:00 PM 07140 |
28222 0010089202  Water | 10/30/00 12:04:00 PM ‘ |
2822-2 j00100892-02  |Water ‘ 10/30/00 12:04:00 PM 087140 |
26223 0010089203  |Water | | 10/30000 12:04:00PM [
2822-3 ' loo100882.03  [Water _ | 10/30/00 12:04:00 PM ‘ 087140 |
8204 0010089204 | Water ‘ © 10730000 12:04:00 PM | |
4 00100892-04  Water 10/30/00 12:04:00 PM 087140 -
w228 {00100892-05  Water ©10/30/00 12:04:00 PM |
2822-5 00100892-05  Water © 10/30/00 12:04:00 PM 087140 |
8226 [00100892-06  Water ! | 10/30000 1204:00PM | P
28226 v I00100892-06  |Water ‘ . 10/30/00 12:04:00 PM 087140 |
22.7 [oowoaezm Water | 10/30/00 12:04:00 PM |
8227 00100892-07  |Water | 10/30/00 1204:00 PM | 087140 |
822.8 00100892-08  |Water ! 10/30/00 12:04:00 PM O
1622-8 0010089208 'Water 103000 12:04:00PM | 087140 | |
11/8/00
Neschich,Paul Date
Senlor Project Manager
Joe! Grice

Labaoratory Director

Ted Yen
Quality Assurance Officer

11900 4:.89:52 PM



Sent by: SPL

713 8608975;

11/09/00 17:37; Jetfax #80; Page 2/9

[N, ERE—— "

T

L Qualifiers:

ND/U - Not Detected at the Reporting Limit
B ~ Analybe detected in ths agsaciated Mathod Blank

* . Surrogate Recovery Outside Advisable QC Limils
J - Estimated Value batween MDL and PQL

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
P HQUSTON, TEXAS 77064
' ® (713) B60-0801
Client Sampla ID 2822-1 Collected: SPL Sample ID:  00100882-01
Site:  HI 135/136 #WMO0070Q
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DISSOLVED OXYGEN MCL E360.1 Units: mg/l.
Oxygen,Dissolved ) 7 2 1 10/31/00 17:45 C_V 457695
NITROGEN, KJELDAHL, TOTAL . MCL E351.3 Units: mg/L
Nitrogen Kjeidahl, Tatal 16 0.3 1 11/06/00 11:30  JS 4658077

«MCL - Resuit Over Maximum Contamination Limit(MCL)
O - Swirvgiate ReGovery Unreportabie gus o Liution
Mi - Matrix Interference

11/3/00 4:53:08 PM




sent by: SPL 713 6608975; 11/09/00 17:37; _Jetfax #80; Page 3/9

HOUSTON LABORATORY
880 INYERCHANGE DRIVE
e HOUSTON. TEXAS 77054
) ® {713) 660-0801

Cliant Sample ID 2822-2 Collected: SPL Sample ID:  00100892.02
Site:  HI 135/136 #WMO070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Anzlyst Seq. #
DISSOLVED OXYGEN MCL E360.1 Units: mg/L
Oxygen Dissolved 85 2 1 10/31/00 17:46 C_V 457608
NITROGEN, KJELDAHL, TOTAL ' o MCL E351.3 Units: mg/l
0.85 0.3 1 11,0600 11:30  JS 465078

Nitrogen Kjetdahl, Total

PN

~=m o Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination LimittMCL)
B - Analyte dotected In the sesociated Method Biank D ~ Surrogatd Kecovary Unraportabie dus to Dilution

¥ « Surrogate Recovery Quiside Advisable QC Limils M! - Matrix interference

J - Estimated Vaiue between MDL and PQL
11/0i00 4:53%;10 PM



Sent by: SPL

Pl

AT

713 6608975;

11/09/00 17:37; Jetfax #80; Page 4/9

HOUSTON LABQRATORY
8880 INVERCHANGE DRIVE

HOUSTON, TEXAS 77454

{713) 6600801
Cllant Sampte D 2822-3 Collectad: SPL Sample (D:  00100892-03
Site:  H) 135/136 #WMO0070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.#
DISSOLVED OXYGEN MCL E360.1 Units: mg/L
Oxygen.Dissalved 49 2 1 10/31/00 17:46 C_V 457700
NITROGEN, KJELDAHL, TOTAL mMCL E351.3 Units: mg/L
1.1 0.3 1 11/06/00 11:30  JS 485078

Nitrogen.Kjsidah!, Total

Qualifiers:

ND/U - Not Detacted at the Reporting Limit

8 - Analyte detacted in the assosiated Muthod Slank
* - Surragate Recovery Quiside Advisable QC Limits
J - Estimated Value between MOL and PQL

>MCL - Resuit Over Maximum Contamination Limit(MCL)
D - Sunogate Recovery Unreportable due ta Dilution
M| - Matrix interference

11/9/00 4.53.10 PM




. 137 80; Page 5/9
sent by: SPL 713 B608975; 11/09/00 174.37,' Ietﬁx: i a ”;g oy
HOQUSTON LABORATORY
8880 INTERCHANGE PRIVE
- HOUSTON, TEXAS 77054
@ (713) 660:0801
Client Sample ID 2822-4 Collected: SPL Sample ID:  00100892-04
Site;  HI 135/136 #WMO0070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DISSOLVED OXYGEN _ mMGL E360.1 Units: malL
Oxygen.Dissolved 581 2 1 10/31700 17:45 C_V 457701
NITROGEN, KJELDAHL, TOTAL MCL E351.3 Units: mgyL
ND 0.3 1 11/06/00 11:30 4S8 465080

Nitrdgen Kielgahl Total

o Qualifiers:

ND/U - Net Detected at the Reporting Limit
B - Analyta detected in the asseciated Method Blank

* - Surogate Recovery Qutside Advisable QC Limits

J ~ Estimated Value between MDL and PQL

>MCL, - Result Over Maximum Contamination Limit(MCL.)
D - Surrogaie Rerovery Unraponable due to Dilution
Mt - Matrix Interterence

11/9/00 4:53:11 PM




Sent by: SPL 713 6B08975; 11/09/00 17:37; Jetfax #80; Page 6/9

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
. HOUSTON, TEXAS 77054
® 1719) 6600901

Client Sampie ID 2822-5 Collected: SPL Sample ID: 00100892-05
Site:  HI 135/136 #WMO070

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. ¥

DISSOLVED OXYGEN o MCL E360.1 Units: mg/l.
Oxygen.Dissolved 94 2 1 10/3100 1745 C_V 457702

NITROGEN, KJELDAHL, TOTAL mMCL E351.3 Units: mglL
Nitrogen,Kjeldahl, Tota) 1.1 O.SV 1 1106/00 11:30 48 485082

) N
7~ Qualiflers: NDrU - Not Detected at the Reporting Limit >MCL - Result Over Masimum Contamination Limit{MCL)

B - Analyte detacted in tho assosiated Methed Blank D - Surrogate Recovery Unrapartable dus to Dilution
* . Surrogate Recovery Outside Advisable QC Limits MI « Matrix Interference

J - Estimated Value batween MDL and PQL
11/9/00 4:53:11 PM




Sent by: SPL

TR

713 6608975;

11/00/00 17:37; Jetfax #80; Page 7/9

R

HOUSTON LABORATORY
8850 INTERGHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0501

Client Sample ID 2822-§ Collected: SPL Sample ID:  00100892-08
Site:  HI 136/136 #WM0Q70
Analysos/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.#
DISSOLVED OXYGEN MCL E360.1 Units: mgiL
Oxygen, Dissoived _ 10 2 1 10/31/00 1745 C_V 457703
NITROGEN, KJELDAHL, TOTAL MCL E351.3 Units: mg/L
Nitrogen, Kjeldahl, Total ND 0.3 1 11/06/00 11:30  JS 465083
Vi
7~ Quatifiers: ND/U - Not Detected at the Reporting Limit >MCL - Rasult Over Maximum Contamination LimittMGL.)

D - Surrogate Recavery Unreporable due to Dilution

B - Analyto datected in the assoclaled Method Blank
* - Surrogate Recovery Qutside Advisable QC Limits
J - Estimated Valua between MDL and PQL

MI - Matrix Interferenca

11/9/00 4:63:11 PM




713 6608975; 11/08/00 17:38; Jetfax #80; Page 8/9

Sent by: SPL A e e
HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
Py ‘ HOUSYON, TEXAS 77054
® (713) 680-0901
Client Sample ID 2822-7 Collected: SPL Sample ID:  00100892-07
Site:  HI 135/136 #WM0070
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
DISSOLVED OXYGEN ' MCL E360.1 Units: mgiL
Oxygen,Dissolved 10 2 1 10/31/00 17:45 C_V 457704
NITROGEN, KJELDAHL, TOTAL . MmcL E351.3 Units: mgiL
Nitrogen, Kjeldaht, Total 2.&_ 0.3 1 11/06/00 11:30 JS 465084
T
~=~  Qualifiers: ND/L - Not Détected at .!he Reporﬁng Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B - Analyte detected in the assaciated Methad Blank D - Surrugate Recovery Unreportable due to Dilution
* « Surogate Recovery Outside Advisable QC Limits Mi - Matrix in:erference

J « Estimated Value betwesn MDL and FQL
11/9/00 4:53'12 PM




713 BB08975; 11/09/00 17:38; Jetfax #80; Page 9/9

Sent by: SPL
HOUSTON LABORATORY
8880 INTERCPHANGE DRIVE
i HOUSTON, TEXAS 77054
i &) (713) 660-0807
Cliont Sample !D 2822-3 Collected: SPL Sample ID:  00100892-08
Site:  HI 135/136 #WM0070
Analyses/Method Resutt Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.#
DISSOLVED OXYGEN : MCL E360.1 Units: malL
Oxygen Dissolved IQ 2 1 10/31/00 17245 C_V 457708
NITROGEN, KJELDAHL, TOTAL . wmoL E351.3 Units: mgiL
Nitragen,Kjeldah!, Total ND . 0.3 ) 1 11/06/00 11:30 JS 465085
e, Qualifiars: ND/U - Not Detected at the Repaorting Limit =MCL - Result Over Maximurm Contamination Limit(MCL)
‘ B - Analyte dotectod in the sssociated Mothod GIanK @ - Surogate Recovery Unreporiabie gue to Dilution

* . Surrogate Recovery Qutside Advisable QC Limits Mi - Matrix interference

J - Estimated Value between MDL and PQL
110100 4:53:12 PM




(AAR

consulting services, inc.

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

Flushing Phase “A” Final Report Page 27



WINRAR

consulting services, inc.

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

. ______________________________________________________________________________________________________________________________________|
Flushing Phase “A” Final Report Page 28



MAR

SHELL OFFSHORE INC.

consulting services, inc. HI1-135-2
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 Previous 1 | NA X 3,558,137 Gas Yes

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

Installed 011964 | Previous 3 | NA To Shore 25 miles Comp No

Revised 051998 | Previous4 | 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 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 051964 | 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 071986 | 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 081967 | 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 041996 | COM 11,033 741 -94.075 29.262
427084023400 9 08 1986 09 1986 TA 10,230° 742 -94.132 29.259




MAR

consulting services, inc.

PIPELINE FLUSHING AND SAMPLING RECORD

I. Pipeline Information

MMS Segment No. 2823
Date: 10/27/2000
Pipeline Origination
Area High Island
Block 135
Platform #2
Lease 0CS-G-0741
Pipeline Destination
Area High Island
Block 136
Platform A
Lease 0CS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 4,000
Pipeline Volume (bbls) 62
Il. Flushing Information
Flushing Information
Volume Flushed 40009
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




[AAR

consulting services, inc.

lIl. 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

Qil and Grease Analysis

Comments: Pipeline filled w/ seawater. Time constraints and harsh environment only

permitted one sample. Pipeline spool sample taken as well.

Company Representative

Signature




HI-13%#2 { HI-136A I

|
[

-
W

\ in |

2823-1-WATER 820" w

5'-0* PIPELINE SECTION
REMOVED FOR SAMPLE

4000

PLSEGMENT 262

LENG 920 1. PROJECT# WMQQ70
VGLUNE FLUSHED 4000 GAL

PLVOLLME FLG/MLG | 2472 GAL

PIPELINE SAMPLE LOCATIONS

o [11/00 1SSUED TSA HIGH ISLAND 13542 / HIGH ISLAND 136A

REV | DATE OESCRIPTION ar

DATE DVG. NG REV.
CSA 11/00 WMC070C 0




Figure 19 - Flushwater Composition - 2823
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Figure 20 - Chloride and Sulphate - 2823
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Figure 21 - Iron Concentration - 2823
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Sent by: SPL 713 6608875; 11/14/00 15:33; Jetfax #272;Page 2

/, HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77034
~~ ‘l ®

(713} 660-0801

Client Sample ID 2823-1 Coliscted: SPL Sample 1D:  00100838-01

Site:  HI 135/136

Analyses/Method Rosult Rep.Limit Dil. Factor QUAL Date Anaiyzed Analyst Seq. #
ALKALINITY, BICARBONATE oMCL M2320 B Units: mg/L
Alkalinity,alcarbonate 473 2 1 11/01/00 14:60 SN 481517
ALKALINITY, CARBONATE o MCL M2320 B Units; mgll
Aikahmty Carbonate 285 2 _ o 11)01/00 14 00 SN 460244
CHLORIDE, TOTAL _ ~ MGL Eszsva " Units: mg/L
Chioride 16300 250 250 11/08/00 11:00  CV 468311
METALS BY METHOD 6010B, TOTAL . MecL SWE010B  Units: mg/L _
Barium 1.14 0.005 _ 1 11/10/00 21:04 E_B 371274
cacum 315 01 1 11/10/00 21:04 E_B 471274
iron 117 0.02 1 1110/06 21:04 E_B 471274
Ma_gnesium ) 763 0.2 v 2 11/13/00 15:42 UM 4717862
Polassium 343 2 1 11713000 15:38 N 471751
Run 1D/Seq #: TJA_001110C-471274 i
iPreg Method ‘Pren Date [Prep nitials
'SW3010A  11/01/2000 830 MR
Run ID/Seq #: TJA_001113B-471761 o
F'rw; Method {irg Dale i Prag Initials
) |SW3010A  11/01/2000 8.30 MR
o Run ID/Seq #: TJA_0011138-471762 ‘
H Preg Metnod  |Prep Date |Prep initials|
SW3010A  [11/01/2000 8:30 IMR }
PH_ o “ ~wmeL E1501  Units:pHuUnits
pH 9.1 0.10 1 11/01/0 16:00 EC 458734
RESISTANCE @ 25 C MCL 1201 Units: ‘Mohmslcm ” .
Resistance 0.0093 0.00_'100 1 11}03/009 15 C_V 461397
SPECIFIC GRAVITY MCL ASTMD-1420 Units: Specific Gravity @
Specific Gravity 1.2 0 o T 1108/00 11:00 C vV 462228
SULFATE, TOTAL MCL E375.4 Units: mg/l.
Sultate. 3620 500 500 11/61/00 10:00 SN 458823
TOTAL DISSOLVED SOLIDS _ ~ MCL TDS-MINERAL  Units: mg/L
Total Dissclved bD|IdS Calculated 131200 0 1 11/13/00 18:00 ES 471966
TOTAL SODIUM, GALCULATED _ ~ MCL TDS-MINERAL  Units: mgiL
Yotal Sadum, Calculated 9960 10 1 11/13/00 18:00 ES 471983
TN Qualifiers: NDAJ - Nat Detectad at the Reporting Limit >MCL - Result Over Maximum Centamination Limit{MCL)

B - Analyte gsteciac in ihe asgociated Metnog Blank D - Surrogate Recovery Unreportable due 1o Dilution
* - Surrogate Recovery Qutside Advisable QC Limits Mt~ Matrix Interference
J - Estimated Value between MDL and PQL
/1400 10:56:55 AM



Sent by: SPL 713 8608875, 11714700 15:33; Jetfax #27:;Page 3/12

HOUSTON LABORATORY
‘ BBBO INTERCHANGE DRIVE
Py & HOUSTON, TEXAS 77054

(713} 860-0801

Client Sample ID 2823-1 Collected: SPL Sample ID:  00100836-01
. Site: HI 135/136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
TOTAL SUSPENDED SOLIDS S mect  E160.2  Unitsimgl
Suspended Solids {Residue,Non- 1020 8 2 11/02/00 15:00 EC 461985
Fiterable)
T
- Quallfiers: ND/U - Not Detected af the Reparling Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B« ANZIYe delecled in e 23s0Cialed Melhou Bk D « Suriogate Recovery Unreportable dug (0 DHution
" - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference
J - Estimated Value between MDL and PQL
1144100 10:58:56 AM
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consulting services, inc.

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

Flushing Phase “A” Final Report Page 29
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consulting services, inc.

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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Sample Photos - 2824

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

. ______________________________________________________________________________________________________________________________________|
Flushing Phase “A” Final Report
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SHELL OFFSHORE INC.

consulting services, inc. HI-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 Slots 3 Longitude | -94.090 Generator | No

Slots 3 ODS ID 742 Latitude 29.262 Cranes NA

Wells Previous 1 | NA X 3,564,986 Gas Yes

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

Installed 011965 | Previous3 | NA To Shore 25 miles Comp No

Revised 121998 | 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

APl Well ID Well Spud Revised | Status MD Bot Lease Sur Long Sur Lat
427080004600 1 03 1964 051964 | 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 041996 | COM 11,033 741 -94.075 29.262
427084023400 9 08 1986 09 1986 TA 10,230 742 -94.132 29.259
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consufling services, inc.

PIPELINE FLUSHING AND SAMPLING RECORD

I. Pipeline Information

MMS Segment No. 2824
Date: 10/26/2000
Pipeline Origination
Area High Island
Block 135
Platform #5
Lease 0CS-G-0742
Pipeline Destination
Area High Island
Block 136
Platform A
Lease 0CS-G-0742
Pipeline Size (in) 4
Pipelines Length (ft) 11500
Pipeline Volume (bbls) 179
Il. Flushing Information
Flushing Information
Volume Flushed 12,0009
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
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consulting serwces, inc.

lIl. 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
2824-2 10/26/2000 0
2824-27 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

Qil 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 James Wiseman

Signature




- 1GURE 22 SEGMENT 2824

| HI—lBS#Sl HI-136A l

2824-7-GAS
2824-1-WATER
2824-B-WATER
! ! :
= 2

60’
2824-5-WATER 9992’ 2824-4-WATER @6641" 2824-77-GAS 84966" 2824-2~-WATER @1675"
/2824-E 2624-D-WATER \ 2824-A
= —K
\2824-AA-GAS 86641 \2824-3-WATER 83231

2824-C-WATER

S5'~0* PIPELINE SECTION
REMOVED FOR SAMPLE

11500/

PL SEGMENT 2824

[ EvaT 1,820 FT. PROJECT# WM0070
'VOLUME FLUSHED 12000 GAL

PL VOLUNE FLG/FLG [8000 GAL. (SET © 8000 GAL)

PIPELINE SAMPLE LOCATIONS

HIGH ISLAND 135 #5/ HIGH ISLAND 136A

CR SSUED A TATE TG, Al REV
CSA 11/00 WMOO70B.DWG | O

REV | DATE DESCRIPTION BY
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Figure 23 - Gas Composition (Major Constituents) - 2824
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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

30000

25000

20000

) O Sulfate
Concentration (PPM) 15000

ONSW(S04)
OcChloride

10000 ONSW(CI)

NSW(CI)
Chloride
0

NSW(S04) lon

2824-2
2824-3 Sulfate

Sample #

2824-4

2824-5



350

300

250

200

Concentration (ppm)

150

100

2824-1

2824-2

2824-3

Figure 27 - Iron Concentration
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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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CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2824-AA

PAGE 1 OF 3

110003-003A

10/26/00 WM0070

For : Winmar
Attn: James Wiseman

: Houston,

TCD Analysis:

5700 NW Central Dr.
Texas 77092

Suite 150

D]
9]

HOUSTON LABORATORY
86880 INTERCHANGE DRIVE
HOUSTCN, TEXAS 77054
PHONE (713) 660-0301

Hydrogen
Carbon Dioxide
Ethylene
Ethane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

UnNormalized, Mol%
Specific Gravity
(Air = 1.000 @ 60F)

BTU / ft3
(@ 14.65 & 60F)

SAMPLE
MOL %
0.817
0.000
0.000
0.824
0.000
1.108
4.276
92.472
0.000
96.842
0.5879
Net Gross
872.8 Dry 969.0 Dry
857.6 Wet 952.2 Wet

SOUTHERN PETROLEUM LABORATORIES,

et Vo

INC.

Ffed C. DeAngelo



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTCN, TEXAS 77054

PHONE (713) 660-0901

PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-003A

Sample ID.: 2824-AA
: 10/26/00 WMO070

For : Winmar
Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
Houston, Texas 77082

FID Analysis:

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.264
Methane 82.472

~~%  Ethane/Ethylene 0.824 / 0.000

Propane 0.133
Propylene 0.000
iso-Butane 0.031
Propadiene 0.000
n-Butane 0.032
Butene-1 : 0.000
Neo-Pentane None Detected

iso-Butene 0.000
trans-Butene-2 0.000
cis-Butene-2 0.000
1,3-Butadiene 0.000
iso-Pentane 0.022

0

n-Pentane .023

SOUTHERN PETROLEUM LABORATORIES, INC.

it A s

Fréd C. DeaAngelo




CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2824-AA

10/26/00 WMD070

For : Winmar

Attn: James Wiseman
: 5700 MW Central Dr.

: Houston, Texas 77092

Completed Analysis:

PAGE 3 OF 3

110003-003A

Suite 150

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

- o - e e A e W o e e e MR Ee e s e e e b e e MM R M P e m e A W e e e e e e We e A o s M e e e e o e e b e e

Hydrogen
Carbon Dioxide
Carbon Monoxide
Ethylene
Acetylene/Propylene
Argon/Oxygen
Nitrogen
Methane

Ethane

Propane
iso-Butane
Propadiene
n-Butane
Butene-1
Neco-Pentane
isco-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

.000
.000
.000
.000
.022
.023
.264

QOO0 O0OCOOO0OOONBPHOOOOO
(o
W
2

100.000

/ 0.000

.000
.000
.000
.000
.092
.097
.466

RPOOOOQOOOOD0DO0OO0OO0ORIINOOCOOOC
o
(@]
o

100.000

SOUTHERN PETROLEUM LABORATORIES,

it v e

INC.

Fréd C. DeAngelo



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-004A

Sample ID.: 2824-Z7Z
10/26/00 WMOO70

For : Winmar
Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
Houston, Texas 77092

TCD Analysis:

- e e v m e o e e e e e o M ma e A e e e e W M M e e e b e e M e Em e e e e A e e e W e T e e e e e o . e e e e e e

SAMPLE

COMPONENTS MOL %

™%  Hydrogen 0.414
. Carbon Dioxide 0.020
Ethylene ¢.000
Ethane 0.761
Acetylene 0.000
Argon/Oxygen 3.709
Nitrogen 15.000
Methane 79.591
Carbon Monoxide 0.000

UnNormalized, Mol% : 95.310
Specific Gravity : 0.6486
(Air = 1.000 @ 60F)
Net Gross
BTU / £t3 : 754 .2 Dry 837.2 Dry
(@ 14.65 & 60F) 741.1 Wet 822 .6 Wet

SOUTHERN PETROLEUM LABORATORIES, INC

Fred C. DeAngelo




PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 110003-00424

Sample ID.: 2824-Z2Z
10/26/00 WMOO0O70

For : Winmar
Attn: James Wiseman
: 5700 NW Central Dr. Suite 150
Houston, Texas 77092

FID Analysis:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.274
Methane 79.591
~~%  Ethane/Ethylene 0.761 / 0.000

' Propane 0.127
Precpylene 0.000
iso-Butane 0.029
Propadiene 0.000
n-Butane 0.031
Butene-1 0.000

Neo-Pentane None Detected
iso-Butene 0.000
trans-Butene-2 0.000
cis-Butene-2 0.000"
1,3-Butadiene 0.000
iso-Pentane 0.021
n-Pentane 0.023

SOUTHERN PETROLEUM LABORATORIES,

/,;Mz//yk

INC.

Fred C. DelAngelo



CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2824-%%

10/26/00

For : Winmar
Attn: James Wiseman

WM0070

Houston, Texas 77082

Completed Analysis:

PAGE 3 OF 3

110003-004A

5700 NW Central Dr. Suite 150

HOUSTON LABORATORY
B680 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0801

Hydrogen
Carbon Dioxide
Carbon Monoxide
Ethylene
Acetylene/Propylene
Argon/Oxygen
Nitrogen
Methane

Ethane

Propane
iso-Butane
Propadiene
n~-Butane
Butene-1
Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

~l &

[eNeoReNoRoRoRoRoReoNoNoNoRNoNo Rl Rl Rt NoNoNoNoNe]
Q
o
o

.000
.000
.000
.000
.000
.000
.021
.023
.274

100.000

0.000

[}

RPOOODOOOQOOQOOORNNAOCOOOO
o
o
o

100.000

SOUTHERN PETROLEUM LABORATORIES,

) el

INC.

Fr#d C. DeAngelo



Sent by: 8PL

o]

713 6608875

11/07/00 12:39; Jetfax #95%;Page 3/13

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713} 6600901

Client Sampie ID 2824-B Collected:

SPL Sample ID:  401(.0898-02

Site: - WM00O70

Analyses/Method Result Rep.Limit Dik. Factor QUAL Date Analyzed Analyst  Segq. ¥
OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L
Qil & Grease.Total Recoverable ) 5_20 2.0 1 E 11/06/00 2:00 431295
Qualifiers: ND/U - Not Detected at the Reparting Limit >MCL « Result Over Maximum Contamination Limit{MCL)

B- Anatyte dalected in the agsocinwd Method Blank
* - Surregate Recovery Quitside Advisable QC Limits
J - Estimated Value between MDL and PQL

O - Surrogato Recovery Unreportanie due to Diution
M - Matrix interfersnce

11/7/02 11:56.27 AM



Sent by: SPL

ey

713 6608975;

'

11/07/00 12:389;

HOUSTON LABORATORY
8680 INTERCHANGE DRIVE

HOUSTON, TEXAS 77154
(713} 650-0801

Client Sample (D 2824-A Collected: SPL Sample ID:  0071(:0898-01
Site: WMO0070
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
OIL & GREASE, TOTAL RECOVERABLE mcL E413.1 Units: mgil
Oii & Grease, Total Recoverable 140 2.0 1 E 11/06/00 9:00 481292
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(fCL)

B - Angiyte detected in the assosiated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Vatue batween MDL and PQL

D - Surrugate Recovery Unreponable due 10 Dilution
Mi - Matsix ingrierence

$476E 17:56:27 AM

Jetfax #95F;Page 2/13



Sent by: SPL

AT 4*5

713 6608875,

11/07/00 12:38;

HOUSTON LABORATORY
480 INTERCHMANGE DRIVE

HOUSTON, TEXAS 77054

(713) 660-0901
Client Sampie ID 2824-C Coliected: SPL Sample ID:  00100898-03
Site: WMOO70
Apalyses/Method Result Rep.Limit Dil. Factor QUAL Date Ansiyzed Analyst  Soeq.#
OIL & GREASE, TOTAL RECOVERABL_E mCL £413.1 Units: mg/L
Oil & Greass, Total Recoverable ND 20 1 11/06/00 8.00 461297

Qualifiers:

NDAU - Not Detected at the Reporting Limit

B - Analyie delnstoad in the assoclatad Mothod Biank
* - Surrogate Recovery Outside Advisable QC Limits
J - Estimated Value between MDL and PQL

>MCL - Resull Over Maximum Contamination Limit(v C..)
D . Surrogate Recovery Unreporiable dus  [Zilution
Ml - Matrix interference

137100 11:55:27 AM

Jetfax #95%;Page 4/13



713 6608975; 11/07/00 12:39; Jetfax #95%;Page 5/13

. Sent by: SPL

HOUSTON LABORATORY
8380 INTERCHANGE FRIVE
HOUSTON, TEXAS 77054
e ® {713} 660-0501

Client Sample ID 2824-D Collected: SPL Sample ID:  00100898-04

Site: WMO00Q70

Analyses/Method Result Rep.Limit Dit. Factor QUAL Date Analyzed Analyst Saq. ¥

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L
Oit & Grease,Total Recoverabls ND 20 1 13/06/00 9:00 461299
}
P Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)

8 - Analyte detscted in the associated Method Blank 0 - Surrogate Recovery Linreportabie due 1o Dilution
* - Surrogate Recavery Qutside Advisable QC Limits Mi - Marrix Interference

J - Estimated Value between MDL and PQL
117900 11:58:27 AN



743 B608875; 11/07/00 12:38; Jetfax #95%;Page 6/18

gent by: SPL

HOUSTON LABORATORY
8830 INTERCRANGE CRIVE
. HOUSTON, TEXAS 77054
PN ® (713} 660-0801
Client Sample 1D 2824-E Collected: SPL Sample (D:  00100898-05
Site:  WM0O70
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
OIL & GREASE, TOTAL R?COVER'ASI:E_ MCL E413.1 Units: mag/L
Olf & Grease, Totai Recoverable ND 2.0 1 11/06/00 5:00 461301
i
N Qualifiers: ND/W - Nat Détected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(M 2L}

B - Analyte detacted in the associated Metnod Blank D - Surrogate Recavery Unreportzbie due o Dilution
* . Surrogate Recovery Qutside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and FOL
11/7/60 11:56:28 AM




gent by: SPL 713 6808975; 11/14/00 15:34; Jetfax #272;Page 4/12

HOUSTON LABORATORY
4880 INYERCHANGE DRIVE
Py l@ HOUSTON, TEXAS Y7084

{713) 660-0301

Glient Sample 1D 2824-1 Collected: SPL Sample ID:  00100886-02

Site; HI 135/136

AnalyseslMethod Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE 77 MCL T M2320B  Units: mgiL _
Alkalmuy Blcarbonate 303 2 ‘ - 1 _ 11/01100 14 00 SN _ 461519
ALKALINITY, CARBONATE MCL M2320 B Unlts mg/L
Alkalinity, Carbonate _ . ND - | o 11/01/!20 14 00 SN 460245
CHLORIDE, TOTAL  weL E3253 Units:mgll
Chloride 28800 500 _ 500 11/08/60 11:00" GV 466312
METALS BY METHOD 60108, TOTAL  MCL  SW6010B Units: mg/L
Barium 15.7 0,005 1 1110/00 2128 E_B 471277
Calcium 550 1 10 11/10/C0 2135 £_B 471278
tron 302 0.2 10 11/10/0 21:35 E_B 471278
Magnesium 128 0.1 ) o 1 11/13/C0 1547 JM 471783
Potassium 176 2 1 11/13/00 15:47 M 471783
Run ID/Seq #: TJA_001110C-471277
IPrep Method PrepDate  |Prep Inifials|
ISW3010A 11/01/2006 &:30 MR
Run tD!Seq #: TJA 001110C-471278
iPrepMethod prepDate  |Prep initials]
. {SW3010A 111/01/2000 8:30 MR
Run ID/Seq #: TJA_0011138471763
? [Prep Method {Prep Date . Breplnifials
[SW3010A 11/01/2000 8:30 MR
PH_ L MCL E1501  UnitsipHUnits
pH 55 0.10 1 11/01/00 1600 & | asaras
RES'!STANCE@gs_g o _ ‘ MCL 1201 " Units- Mahmsfem
Resnstance ) _ 0.054 0.00100 1 1103/00 8:15 C_V 461398
SPECIFIC GRAVITY | MCL ASTMD-1429  Units: Specific Gravity @
Specific Gravity 1.045 0 1 11!06/00 11:00 C_V 462230
SULFATE, TOTAL MCL  E3754 Umts mg/L ,
Sulfate 35 5 5 11/01/00 10:00 SN 458626
TOTAL DISSQLVED SOLIDS MCL TDS-MINERAL Units; ma/L o
Tota‘ Dnssolved Sohds Calculated 47900 10 1 11/13/00 18:00 ES 471967
TOTAL SODIUM, CALCULATED o "~ MCL TDS-MINERAL Units:mgll.
Total Sodium, Calculated 17600 0 1 11/13/00 18:00 ES 471984
™ Qualifiers: ND/U - Nat Detected at the Reporting Limit =MCL - Result Over Maximum Contamination Limi:(MCL)

8 - Analyte oetectea in e associaled Methoo Blank D - Surrogale Kecovery unreportapte aue 1o ilution
* - Surrogate Recavery Quiside Advisable QC Limits MI - Matrix Interference
J - Estimated Value between MDL and #QL
THAKGE 10:89.00 AM



Sent by: SPL 713 6608875; 11/14/00 15:34; Joffax #272;Page 5/12

HOUSTON LABORATORY
8880 INYERCHANGE DRIVE
Py /,‘ HOUSTON, TEXAS T7054
®

{713) 6€0-0801

Client Sample ID 2824-1 Coliected: SPL Sample ID:  00100826-02

Site:  HI 135136

Analyses/Method Result Rap.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. #
TOTAL SUSPENDED SOLIDS MCL E160.2 Units: mg/L
Suspended Solids (Residue, Nan- 9380 20 5 11/02/00 15:00 EC 461587
Fitterable)
,,,,, - . . . . . . ‘ .
Qualifiers: ND/S - Not Detected at the Reporting Limit =MCL ~ Result Over Maximum Contamination Limit(MCL)

; 0 - Anatyie getected i Ihe assoclaied Melnod Biank D - Surrogate Recovery unrepuriabic aut 1o Qilution
* - Surrogate Recavery Outside Advisable QC Limits MI - Matrix Interference

J - Estimated Value betwasn MOL and PQL
11114000 10:50:00 AM




Sent by: 8PL 713 B608875; 11/14/00 15:84; Joffax #27¢;Page 6/12

HOUSTON LABORATQRY
BB INTERCHANGE DRIVE
e, 4 HOUSTON, TEXAS 77054

{713) 6800901

Client Sample ID 2824-2 Coliected: SPL Sample ID:  00100836-03

Site:  HI 135/136

AnalysesiMethod Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE , . MCL  M23208B Units: mg/L '
Alkalinity. Bicarbonale A 2 1 11/01/00 14:00 SN 461521
ALKALINITY, CARBONATE S . MCL  M23208  Units: mgiL
Alkalinity, Carbcnate ND 2 1 11/01/00 14:00 SN_ 4_602416
CHLORIDE, TOTAL ' ' © mMCL E3253 Units: mg/ll.
Ch oride 16800 500 500 1 1/08/00 11 :00 CV 468313
METALS BY METHOD 6010B, TOTAL MCL SW60108 Unlts mgiL
Baaum 4.59 ) Q.005 1 11/10/00 21:44 E.:-B . 4_71279
Caxcium ‘ 378 0.1 1 11/10/09‘21:4?4 E:.B 471279
lron 89.2 0.02 1 11/10/00 21:44 E_B 471279
Magnesium 1320 1 10 11/13/00 ‘1604 JM i 371767
Polassium 387 20 ) » }O 11/13/00 16:04  IM 4;71 767
Run ID/Seq #: TJA_001110C-471279
Prep Mathod Pres Date Prep Ini[i_a_ls_
SW301CA _11/01/2000 &:30 MR
Run I1D/Seq #: TJA 0011138471767
‘Preg Method Pres Date Brap initials
= [SW3010A  11/01/2000 8:30 MR
T )  MCL E150.1 Units: pH Units
ph o 7.8 0.10 1 11/01/00 16 00 EC ?58737
RESISTANCE@25C . MeL 1204 " Units: Mohmsicm
Resistance C.0042  0.00100 } 1 1103/009:15 CV 461399
SPECIFIC GRAVITY © MCL ASTMD-1429 Umts Specific Gravity @
Specific Gravuy 1.028 0 _ 1 11/06/00 11:00 CV 462231
SULFATE, TOTAL ' ' MCL "E3754  Units; mglL
Sulrale _ 7800 1000 1000 11/@1/(}0 10: DO $N 458827
TOTAL DISSOLVED SOLIDS ‘ ~ MGCL TDS-MINERAL Units:mgll
Tatai Dissolved Salids, Catculated 38200 10 1 11/13/00 18:00 ES 371968
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL  Units:mg/ll
Total Sodium, Calculated 11400 10 ‘ 1 11:13/00 18:00 ES 471985
TOTAL SUSPENDED SOLIDS TMeL | E1602 | Units: mglL
Suspended Sclids (Residue Nen- 328 16 4 1102/00 16:00 EC 461988
Fiterable)
T ) Quatifiers: NO/U - Not Detecied at the Reparting Limit >MCL - Result Over Maximum Contamination Limit{tMCL)

5 « Anatyle gwlecied in e 25s0cialed Method Blank D - Surrogale Recovery Unrepornable aue 10 Diliion
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PQL
11714000 10:58.01 AM



Sent by: SPL 713 6808875; 11/14/00 15:34; Jetfax #27;Fage 7/12
HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
o -,’ A!! HOUSTON, YEXAS 77054
® (713) 660-0901

Client Sample ID 2824-3 Coliected: SPL Sampie ID:  00100836-04
Stte:  HI135/136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzad Analyst Seoqg. #
ALKALINITY, BICARBONATE MCL M2320 B Units: mg/L
Nkailnlly B:carbonate 162 2 S ‘ 1_ 11/01/00 14 OO Sl\» 461_524
ALKALINITY CARBONATE - McL M2320 B Units: mglL.
Alkdhnl!y Caroonate ] NO 2 ) 1 ‘ 11/01/00 14 00 SN 46Q247
CRLORIDE, TOTAL MCL E325.3 Units: mg/L
Chiaride 18200 250 280 11/08/00 11:00 CV 458315
.METALS BY METHOD 60108 TOTAL MCL  SWE010B  Unitsimgil )
Barium 0.487 0.005 1 11110/00 21:53 E_B 471280
Catcium 413 0.1 1 11/10/C0 21:53 E_B 471240
fron 6.18 0.02 1 11/10/C0 21:53 E_B 471280
Magnes:um o 1340 ] ) 1 1(_) 11/13/C0 16 09 JM 471768
Potassium 410 20 10 11/13/0 16:09 UM 471768
Run ID/Seq #: TJA_001110C~471280
iPreg Method Prep Date N ___A_w__iF 2 Initials
ISW3010A [1 1/01/2000 8: 30 IMR
Run ID/Seq #: TJA_001113B-471768 .
|PrepMethog |Prep Date . _Prep initials
P ‘SW3010A 11/0 1/2000 8 30 ¢ ‘MR
boen L. MGL  E1504  Units:pH Units
pH 8.1 0.10 1 11/01/00 16:00 EC 458738
RESISTANCE@ 25C . ] ) MCL - 1201 ~ Units: Mohms/cm o
Resvstance ND 0.00100 I 11/03/00 9 15 C v 461400
SPECIFIC GRAVITY | MCL  ASTM D-1429 " Units: Specmc Gravncy @
Spacific Gravity 1.018 0 1 11/08/0C 11:00 C_V 352232
SULFATE, TOTAL . B . MmaL, E3754  Unitsima/l 4
Sulfate 8300 1000 o 1QOD_ _ 11/01/00 10 OO SN -?5?825
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Units: mgiL o
Total Dtssolved SO|IdS Calculated 41400 . 10 1 11/13/00 18 00 ES . «??1969
TOTAL SODIUM, CALCULATED MCL  TDS-MINERAL Units: myg/L. ;
Total Sodlum Caleulated ) 12600 10 . v T 11/13/00 18:00 ES 471986
TOTAL SUSPENDED SOLIDS _ ML E1602  Unjtsimgll
Suspendad Solids (Res:due Non- 41 4 1 11/03/00 1545 EC 462116
Filterabls)
N Quahﬁers NDAJ - Not Datectad al the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B « Anzlyie delgcisd in the aseociated Malhod Bilank
* - Surrogate Recovery Oulside Advisable QC Limids
J - Estimated Value between MDL and PQL

D - Surrogate Recovery Unreponable due to Diution
MI « Matrix Interference

1901400 10:50.02 AM




Sent by: SPL

713 6608975; 11/14/00 15:35; Jotfax #272;Page 8/12

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 75054
{713) 660-0907

Client Sampie ID 2824-4 Collected: SPL Sample ID:  001030836-05
Site:  Hi135/136
AnalyaeslMathod Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. ¥
ALKALINITY, BICARBONATE CMCL M2320B  Units: mg/L_ N
Alkahmty. Blcarbonate 162 2 1 11/01/00 14:C0 SN 4_61526
ALKALIN!TY CARBONATE MCL M2320 B Units: mg/L
Alialinity, Ca_rp_cr_\ate ND 2 1 11/01/00 14:00 SN 460248
CHLORIDE, TOTAL ' T meL E325.3 Units:mglt.
Chtonde 17400 250 250 1/03/00 11, 00 cv o 468317
METALS BY METHOD 60108 TOTAL ‘MCL SW60108 Units: mg/L
Barium 0.184 0.005 1 “1/10/00 21:58 E_B 471281
Cacium 397 01 1 11710400 21:58 E_B 471281
Iran 547 0.02 1 “1/10/00 21:58 E_B 471281
Magnesium 13‘10 1 10_ 11/13/00 16:13 IM 471769
Potassium 402 20 10 11/13/00 16:13 M 471768
Run ID/Seq #: TJA_001110C-471281 ' _
Prep Mathod Prep Date lPreg initials
SW3010A 11/01/2000 8:30 IMR
Run lDlSeq# TJA 0011138471765
PregMetiod  PrepDate \Brep tnitials
’ SW3010A 1110172000 8:30 _ MR
Py - meL E150.1 Units: pH Umts o
D 82 o0 1 11/01/00 16:00 EC 456739
RESISTANCE @ 25 C ) T MmcL 12041 Units; Mohmslem
Reustanoe ND £0.00100 , ‘ L 11/031009 15 CV 461401
SPECIFIC GRAVITY _ MCL_ ASTMD-1429 Units - Specific Gravnx@
Sggcxﬁc Grawty o 1013 A 0 1 11/06/00 11, 00 C _V 4*62233
SULFATE, TOTAL ML E3Te4 . Unitsimgll
su:fale 8100 1000 o 1000 wouco 10:00 SN 458829
TOTAL DISSOLVED SOLIDS _ . MCL TDS MINERAL ' Umts mg/L .
Total Dtssolved Solnda Calculated 39800 10 R 1_1/13/00 18; 00 ES 471970
TOTAL somum CALCULATED . MCL ;_rp@m_l_h_lgw Units: mg/L
Total Sodium, Calculated 12000 10 11/13/00 18:00 ES 471987
TOTAL SUSPENDED SOLIDS , T Mo E1602 Units: mg/L
Suspended Solids (Residue,Non- 30 4 1 11/D3/00 1545 EC 462118
Filterable)
S Qualifiors: ND/U - Not Detected at the Reporting Limit »MCL - Result Over Maximum Contamination Limit{MCL)

B » Anaiyte getecled in the associaied Methad Bilank
* - Surrogate Recavery Outsige Advisable QC Limits
J « BEstimated Value between MDL and PQL

[}« Surrogale Recovery Unrepomable due to Dilution
MI - Matrix Interference

11400 10:68,04 AM



Sent by: SPL

713 8608875;

11/14/00 15:35;

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HQUSTON, TEXAS 77054
(7183) €60-0901

Client Sample ID 2824-5 Collected: SPL Sample ID:  00100836-06
Site:  HI 135/136
Anzlyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Sen. #
ALKALINITY, BICARBONATE mcL Mz2320 B Units: mg/L
Alkalinity, Bicarbonate 182 2 1 11/01/00 14:00 SN 461527
ALKALINITY, CARBONATE MCL M2320 B Units; ma/L
Alkalinity, Carbonale - ND o 1 11/01/00 14; OD SN 480249
CHLORIDE, TOTAL MCL Unlts: mgiL
Chioride 17400 250 250 11/08/00 11:00 CV 468318
METALS BY METHOD 60108, TOTAL . MCcL SWE0108 Units: mg/L.
Barium C.0418 Q.DO_SN o 1 ‘.1/:10100202 E‘__B 471282
Calcuum 410 0.1 1 1110100 22:02 E_B 471282
(on 37 C.02 1 11.10/C0 22:02 E_B 471282
Magnesium 1320 1 10 11/13/C0 16:17 UM 471770
F’otasstum 401 _ 20 10 11/13/CQ 16.17 JM 471770
Run lDISeq # T.)A 00111{)0-471 282
=SW°010A 111/01/2000 8:30 MR |
Run ID/Seq #: TJA_001113B471770 o
Prep Method \Preo Date Prep Ipitjals |
‘ISWSO'}DA_ o ?_11/01/2(}00 8:30 ] l\_/IR o
PH o MCL ) .‘E15!:).1 Units: pH Units
pH 82 010 1 11/01/00 16: 0 EC 458740
RESISTANCE @ 25 C MCL 120.1 Units: Mohms/em
Res:stance ND N 0.0(?100 T v 11!03/009 15 C v R 401402
SPECIFIC GRAVITY' ' MCL  ASTM D-1428 Units: Specific Gravity @
Spc_acmc Gravuy 1.016 0 1 11/08/00 11:00 c.v 4562234
SULFATE, TOTAL MCL  E3754  Units:mglL .
Sulfate N _ 7800 1000 1000 11/01/00 10:00 SN 458830
TOTAL DISSOLVED souos ST o .MCL DS MINERAL "~ Units: mgILw T
Total DISSOIVBd SOhdS Calculaled 39_1 OQ 10 o o 1 o 11/13/00 18 OO ES 471971
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL Units: mgiL
l'ot;s Sodum, C_:..Iq.:,a‘l_cu 11800 10 1 11/13/00 18 00 ES 4‘71988
TOTAL SUSPENDED SOLIDS . oMeL . E1602  Units: mg/l. .
Suspended Solids (Residue Non- 51 4 1 11/03/0015:45 EC 462118
Filterable)
Qualiflers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B - Analyte getecled in the associated Msthod Blank
* - Surrogate Recovery Oulside Advisabie QC Limils

J - Estimated Value batween MDL and PQL.

D - Surrogate Recovery Unrepartable due to Dilutien

Mi - Malrix Inlerference

14414/00 10:56:04 AM

Jetfax #27:;Page 9/12
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consulting services, inc.

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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consulting services, inc.

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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consulting services, inc.

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.

b,

Photo #2 Sample hoto -
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consulting services, inc.

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.

W, ; '}
Photo #27 - Sample Photo — 2826 Pipeline to Tubeturn Weld

|
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SHELL OFFSHORE INC.

consulting services, inc. HI-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 Slots 3 Longitude | -94.126 Generator | No

Slots 3 ODS ID 743 Latitude 29.261 Cranes NA

Wells Previous 1 | NA X 3,553,610 Gas Yes

Flare No Previous 2 | NA Y 551,545’ oil No

Installed 011965 | Previous3 | NA To Shore 25 miles Comp No

Revised 121998 | 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

APl 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 121989 | 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 051975 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 011986 | 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 121995 | COM 10,883 741 -94.116 29.275
427084042200 10 01 1996 02 1996 COM 10,800’ 742 -94.135 29.275
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consulting services, inc.

PIPELINE FLUSHING AND SAMPLING RECORD

I. Pipeline Information

MMS Segment No. 2826
Date: 11/3/2000
Pipeline Origination
Area High Island
Block 136
Platform #2
Lease 0CS-G-0742
Pipeline Destination
Area High Island
Block 136
Platform A
Lease 0CS-G-0742
Pipeline Size (in) 3
Pipelines Length (ft) 1,500
Pipeline Volume (bbls) 13
Il. 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




(MAR

consufling services, inc.

lIl. 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
None
None
None
Plastic Bags None
2826-2 11/3/2000 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
Qil 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 James Wiseman

Signature
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HI-136#2

282¢-1-GAS

2826-3-WATER

[ HI-136A

\
v

2826-4-GAS 81400

2626-C-WATER @1254° 2826-3-GAS 067¢°
2625-F ~WATER

2826-B-WATER 8524’
2826-L~WATER
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Figure 31 - Gas Composition (Major Constituents) - 2826
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Figure 32 - Gas Composition (by Mol%) - 2826
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Figure 33 - Flushwater Composition - 2826
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Figure 34 - Chloride and Sulfate - 2826
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Figure 35 - Iron Concentration - 2826
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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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PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 2000110048-001A

Sample ID.: 2826-2

11/03/00

For : WINMAR

Attn: JAMES WISEMAN

5700 NW CENTRAL DRIVE
HOUSTON TX. 77092

TCD Analysis:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Hydrogen
Carbon Dioxide
Ethylene

Ethane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

UnNormalized, Mol$%
Specific Gravity
(Air = 1.000 @ 60F)

BTU / ft3
(@ 14.65 & 60 F)

SAMPLE
MOL %
0.409
0.049
0.000
0.702
0.000
12.764
51.534
33.872
0.000
95.566
0.8526
Net Gross
344 .9 Dry 382.3 Dry
338.9 Wet 375.7 Wet

SOUTHERN PETROLEUM LABCORATORIES,

INC.

Fred C. DeAngelo



CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-2
11/03/00

For : WINMAR

Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX.

FID Analysis:

PAGE 2 OF 3

2000110048-001A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Hexanes Plus
Methane
Ethane/Ethylene
Propane
Propylene
iso-Butane
Propadiene
n-Butane
Butene-1
Neo-Pentane
iso-Butene
trang-Butene-2
cig-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane

.702  /

[oNoNeRoNeNeNolt e
(@]
O
(e}

.000
None Detected
.000
.000
.000
.000
.044
.036

QOO OCOOo

0.000

SOUTHERN PETROLEUM LABORATORIES,

INC.

Fred C. DeAngelo



P2 -000 i a2k TEP L HOULSTON

CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-2
11/03/00

For : WINMAR
Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX. 77092

Completed Analysis:

PAGE 3 OF 3

2000110048-001A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Component MOL %
Hydrogen 0.409
Carbon Dioxide 0.049
Carbon Monocxide 0.000
Ethylene 0.000
Acetylene/Propylene 0.000
Argon/Oxygen 12.764
Nitrogen 51.534
Methane 33.872
Ethane 702
Propane 144
iso-Butane 067
Propadiene 000
n-Butane 055
Butene-1 000

Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

QO OO OO0 OOOQ
o
(@]
(e}

100.000

SOUTHERN PETROLEUM LABORATORIES,

0.000

100.000

HOOOODOOODOODOOOOo
o
o
O

/

INC.

Fred C. DeAngelo

0.000



CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-3
11/03/00

For : WINMAR
Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX. 77092

TCD Analysis:

PAGE 1 OF 3

2000110048-002A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Hydrogen
Carbon Dioxide
Ethylene

Ethane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

~3 N
OONOCOOOON
(e
o
o

UnNormalized, Mol% : 75.860
Specific Gravity : 0.9736
(Air = 1.000 @ 60F)
Net
BTU / £t3 6.8 Dry
( @ 14.65 & 60 F) 6.7 Wet

SOUTHERN PETROLEUM LABORATORIES, INC.

Fred C. DeAngelo



CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-3
11/03/00

For : WINMAR

Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX.

FID Analysis:

PAGE 2 OF 3

2000110048-002A

]
)
5]

O

G
n

#

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTCN, TEXAS 77054

PHONE (713) 660-0901

Hexanes Plus
Methane
Ethane/Ecthylene
Propane
Propylene
iso-Butane
Propadiene
n-Butane
Butene-1
Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane

.000 /

[oNeRoRoNeoNoNoNoNe ]
O
(]
(@]

.00¢
None Detected
.000
.000
.000
.000
.000
.000

OO OOO

0.000

SOUTHERN PETROLEUM LABORATCRIES,

INC.

Fred C. DeAngelo



PAGE 3 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 2000110048-002A

Sample ID.: 2826-3

11/03/00

For : WINMAR

Attn: JAMES WISEMAN

5700 NW CENTRAL DRIVE
HOUSTON TX. 77092

Completed Analysis:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Hydrogen
Carbon Dioxide
Carbon Monoxide
BEthylene
Acetylene/Propylene
Argon/Oxygen
Nitrogen
Methane

Ethane

Propane
iso-Butane
Propadiene
n-Butane
Butene-1
Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

MOL % WT%
2.506 0.179
0.038 0.055
0.000 0.000
0.000 0.000
0.000 / 0.000 0.000

20.83¢9 23.637

76.616 76.124
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

100.000 100.000

SOUTHERN PETROLEUM LABORATORIES,

/

INC.

Fred C. DeAngelo

0.000
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CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-4
11/03/00
For WINMAR
JAMES WISEMAN

Attn:
HOUSTON TX.

TCD Analysis:

5700 NW CENTRAL DRIVE
77092

PAGE 1 OF 3

2000110048-003A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0801

Hydrogen
Carbon Dioxide
Ethylene

Ethane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

UnNormalized, Mol%
Specific Gravity

(Air =

BTU / ft3
(@ 14.65 & 60 F)

1.000 @ 60F)

SAMPLE
MOL %
0.000
0.048
0.000
0.000
0.000
21.505
78.447
0.000
0.000
84.391
0.9971
Net
0.0 Dry
0.0 Wet

SOUTHERN PETROLEUM LABORATORIES,

INC.

Fred C. DeAngelo



P

CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-4
11/03/00

For : WINMAR

Attn: JAMES WISEMAN
5700 NW CENTRAL DRIVE
HOUSTON TX.

FID Analysis:

PAGE 2 OF 3

2000110048-003A

LEBCHCET = 17

HOUSTON LABORATORY
8680 INTERCHANGE DRIVE
HOUSTCN, TEXAS 77054

PHONE (713) §60-0801

Hexanes Plus
Methane
Ethane/Ethylene
Propane
Propylene
iso-Butane
Propadiene
n-Butane
Butene-1
Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3~-Butadiene
isco-Pentane
n-Pentane

.000 /

[eNoNoNoNoNoNoNoNel
o
o
o

.000
None Detected
.000
.000
.000
.000
.000
.000

[oNeNoNololol

0.000

SOUTHERN PETROLEUM LABORATORIES,

INC.

Fred C. DeAngelo



ey

CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-4
11/03/00

Fer : WINMAR
Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX. 77092

Completed Analysis:

PAGE 3 OF 3

2000110048-003A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713} 660-0901

Component MOL %
Hydrogen 000

Carbon Dioxide

Carbon Monoxide 000
Ethylene 000
Acetylene/Propylene 000
Argon/Oxygen 21.505
Nitrogen 78.447
Methane 000
Ethane 000
Propane 000
isoc-Butane

Propadiene 000
n-Butane go0
Butene-1 000

Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

[aNoNoNoNeoNoNoRoNoNoNoNeNoNoRel B o JieNeNolaeNoel
(]
o
(@]

100.000

/ 0.000

~3 o

O C OO OO0 OO0 OOOHRWOOOOO
e e 4 » s e e & v s a e e s sy s e e e

100.

SOUTHERN PETROLEUM LABORATORIES,

/

INC.

Fred C. DeAngelo

0.000
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PAGE 1 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 2000110048-004A

Sample ID.: 2826-5

11/03/00

For : WINMAR
Attn: JAMES WISEMAN

5700 NW CENTRAL DRIVE
HOUSTON TX. 77082

TCD Analysis:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Hydrogen
Carbon Dioxide
Ethylene
Bthane
Acetylene
Argon/Oxygen
Nitrogen
Methane

Carbon Monoxide

UnNormalized, Mol%
Specific Gravity
(Air = 1.000 @ 6&0F)

BTU / f£t3
(@ 14.65 & 60 F)

\NoJ
OWWOOOOOK
(@]

[
o

95.319

0.5639

862.0 Dry 957.9 Dry
847.0 Wet 941.2 Wet

SOUTHERN PETROLEUM LABORATORIES,

INC,

Fred C. DeAngelo
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HOUSTON LABORATORY
86880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE (713) 660-0901

8]
3
Q
‘
I
t#

PAGE 2 OF 3

CERTIFICATE OF ANALYSIS NUMBER : 2000110048-004A

Sample ID.: 2826-5
11/03/00

For : WINMAR
Attn: JAMES WISEMAN
: 5700 NW CENTRAL DRIVE
HOUSTON TX. 77082

FID Analysis:

SAMPLE
COMPONENTS MOL %
Hexanes Plus 0.022
Methane 93.955
Ethane/Ethylene 0.170 / 0.000
Propane 0.026
Propylene 0.000
iso-Butane 0.010
Propadiene 0.000
n-Butane 0.007
Butene-1 0.000
Nec-Pentane None Detected
isoc-Butene 0.000
trans-Butene-2 0.000
cis-Butene-2 0.000
1,3-Butadiene 0.000
iso-Pentane 0.005
n-Pentane 0.005

SOUTHERN PETROLEUM LABORATORIES, INC.

Fred C. DeAngelo
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CERTIFICATE OF ANALYSIS NUMBER

Sample ID.: 2826-5
11/03/00

For : WINMAR
Attn: JAMES WTSEMAN
: 5700 NW CENTRAL DRIVE
HOUSTCON TX. 77092

Completed Analysis:

PAGE 3 OF 3

2000110048-004A

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0801

Eydrogen
Carben Dioxide

Carbon Monoxide 000
Ethylene 000
Acetylene/Propylene 000
Argon/Oxygen 774
Nitrogen 117
Methane 93.955
Ethane 170
Propane 026
iso-Butane

Propadiene 000
n-Butane 007
Butene-1 000

Neo-Pentane
iso-Butene
trans-Butene-2
cis-Butene-2
1,3-Butadiene
iso-Pentane
n-Pentane
Hexane Plus

OO OO0 O0O0CO0OOOOOODOODOWWOOOO O
(]
[}
(@]

100.000

/ 0.000

OO0 O0OOOODOOCOOONUIKOOOOO

100.

SOUTHERN PETROLEUM LABORATORIES,

/

INC.

Fred C. DeAngelo

0.0C0



Sent by: SPL

Ngschich,Paui
Senior Project Manager

713 6808975;

Joel Grice

et 5
Winmar Consulting Services
Certificate of Analysis Number:
00110147
Report To: ~ Winmar Consulting Services 11 Project Name:
l James Wiseman ] Site:
6700 Ci i
. NW Central Drive Site Address:
| Suite 150 | i
Housgtan |
™ : PO Number:
77092- State:
h: {713) 835.8240 fax: (713) 895.8270 !
l ph: (713) 24 ax: {7113) 7 3 State Cert. No.:
| Fax To Winmar Consuliing Services } ]
| James Wiseman fax. (713) 805-8270 Date Reported:
| GClient Sampie 1D | Lab Sample ID | Matrix | Date Collected
|2826-D 00110147-01  Water 11/3/00
2826-F 00110147-02 Water 11/3/0¢
2826-F 3001 10147-03 Waler 11/3/00
x“%(%

Laboratory Director

Ted Yen

Quality Assurance Officer

11/10/00 14:19;

Jetfax #113;Page 1/4

HOUSTON LABORATORY
5880 INTERCHANGE DRIVE

AQUSTON, TEXAS 77054

(713} 660.0001
WMO0070 |
Hi 136
|
Texas \
11/9/00
Date Received coc D HOLD .
11/6/00 1:15:00 PM 086580 ;‘
117800 1°15:00 PM 086580 '
11/8/0C 1:15:00 PM 086580 {
11/10/00
Date

14110/0¢ 12:45.03 PM




Sent by: SPL

P

)

713 6608875;

11/10/00 14:20;

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
1713) 6600801

11/3/00

Client Sample ID 2826-D Collected: SPL Sample ID:  00110147-D1
Site: H! 136
Analyses/Methad Result Rep.Limit Dil. Factor QUAL  Date Analyzed Analyst  Seq. #
OIL. & GREASE, TOTAL RECOVERABLE ) MCL E413.14 Units: mg/t
Qil & Grease, Total Recoversble 3000 2 1 11/07/00 13:00 G_T 454849
Run iD/Seq #: 5&001107!"464849
|Prep Methad |Pree Date B . |Prep Initlals|
11/07/20C0 13:00
Qualifiers: ND/U - Not Deifected at the Reporting Limit >MCL -« Result Over Maximum Contamination Limit(MCL)

B - Anatyte deaciad In the assoolatst Moihod Slanh
* « Surrogate Recovery Outside Advisable QC Limits
J - Estimated Vaiue between MDL and PQL

D Surrogak Rocovery Unrepartabla due to Dilution

Mt - Matrix Inledference

110D 12 45.12 PM

Jetfax #113;Page 2/4




Sent by: SPL

PN j

713 BB0897S; 11/10/00 14:20; Jetfyx #113;Page 3/4

HOUSTON LABORATORY
B88D INTERCHANGE ORIVE

HOUSTON, TEXAS 77054
(713} 860-0901

Client Sample iD 2826-E Collected: 11/3/00 SPL Sampie ID:  (00110147-02
Site: HI 136
Analyses/Method Rosult Rep.Limit Dil. Factor QUAL Date Analyzed Anatyst Seq #
OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L
Oil & Grease, Total Recovereble 1100 2 1 11/07/00 13:00 G_T 464850
Run 1D/Seq #: EX_00110TF-464850
|Prep Method PrepDate |Prep initials
11407/2000 13:00
Qualifiers: ND/U - Not Detected at the Reparting Limit >MCt - Resuit Over Maximum Coniamination Limit{MCL)

B - Anaiyte dected 11 e associated Melhud Siank D - Gunugitls Ryeovery Unreportabla due to Dilulion
* - Surrogate Recovery Outside Advisable QC Umits M! - Matrix Imerferance
J - Estimated Value betwaen MDL and PQL

11/10/00 12:49:12 PM




Sent by: SPL 713 B608875;

11710700 14:20;  Jotfax #113;Page 4/4

HOUSTON LABORATORY
BBB0 INTERCHANGE ORIVE

HOUSTON, TEXAS 770354
(713} £60.0801

Client Sample ID 2828-F Collected: 11/3/00 SPL Sample iD:  00110147-03
Site:  HI 138
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq.#
OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L
Oil & Grease, Total Recoverable 7.8 2 1 19/07/00 13:00 G_T 464851
Run ID/Seq #: EX_0101107F-464851 ,
Prep Method [Prep Date Prep Initials.
—— ""'1""'2"“'

111/07/2000 13:00

ND/U - Not Detected at the Reporting Limit
E - Analy(e detected in e a350acibled Mathud Biank
* - SBurrogete Recovery Qutside Advisable QC Limits
J - Estimated Value betwaen MDL and PQL

Quatifiers:

>MCL - Result Over Maximum Conamination Limit(MCL)
D Surreguie Rocavery Unroportania due to Dilution

Mt - Matrix interterenca

11010/00 12:4S:12 M




Sent by: SPL

gL

713 6608975;

i
Winmar Consulting Services
Certificate of Analysis Number:
00110146
! Report To:  Winmar Consulting Services ] Project Name:
James Wiseman ‘ Sie:
. ‘ Slie:
5700 NW Central Drive I Site Address:
Suite 150 Qe aquress.
Houston
TX PO Number:
77092 State:
{71 -8240 L (71 -8270
ph: {T13) B95-824 fax: (713) 895-82 State Gert No.:
| Fax Ta: Winmar Consulting Services
—— Date Reported:
James Wiseman fax: (713) 895-8270 Pate Reporiec:
Client Sample ID |LabSamploID | Matrix | DateGollected |
2826-AA 0011014601 sttér 11/3/00 |
|2626-8 00110146-02  Water 11/3/00 [
2826-C 100110146-03  Water 11/3/00 !
NesdhicH.Paul
Senior Project Manager
Joel Grice
Laboratory Director
Ted Yen

o,

Quatity Assurance Officer

11/20/00 15:50;

Jetfax #53¢;Page 1/7

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(7 13) 660-06801

WMO0070
HI 136

Texas

Date Received | cocid ’ HOLD;
114/6/Q0 1:15:00 PM 086579 |
11/6/00 1:15:00 PM 086579 | |
TUB/Q0 1:15:00 PM DEB579 Lo

11/20/00
Date

14,2000 3.5 58 PM




Sent by: SPL 713 6608975; 11/20/00 15:50; Jofax #53<;Page 2/7

HOUSTON LABORATORY
$8EU INTERCHANGE DRIVE
: HOUSTON, TEXAS 77054
o~ ® {715) 860-0801

Client Sample D 2826-AA Collacted: 11/3/00 SPL Sample ID:  00110146-01
Site: HI 136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. #
ALKALINITY BICARBONATE _ MCL M2320 B Units: mg/l
Alkalinity, Bicarbonate 333 2 1 11/06/00 15:35 SN 465495
ALKALINITY, CARBONATE ) ML M2320 B Units: mgil.
Alkalinity, Carbonate ND 2 o 1 11/08/00 15:35 SN 465520
CHLORIDE, TOTAL . .. MCL E325.3 Units: mg/L ‘
Chiaride 48300 1000 1000 1110/00 10:45  CV 469447
METALS BY METHOD 60108, TOTAL "~ MCL SW6010B Units: mall
Barium 260 0.25 5C 11/1€/00 19:45 E_B 476889
Calcium 111D 2 2 11/16i00 19:30 E_B 476886
fron 67 0.02 1 11/17/00 18:06 E_B 478503
Magnesium 275 01 1 11/16/00 19:24 E_B 478885
Potassium 338 2 1 11/16/00 19:24 E_B 476885
Run ID/Seq #: TJA_001116D-476885
\Prep Method lPreg Date Prap Initials|
'SW3010A [11/07/2000 13:00 RT
Run IDiSeq #: TJA_ 0011160-4_76886 -
Pfep Methad !Prep Date Prap Initlals
\SW3010A 111/07/2000 13:00 R_T !
g Run ID/Seq #: TJA_001116D-476858 o
IPrep Mathad IPrep Date Prep Initials:
ISW3D10A 11/07/2000 13:00 R_T 1
Run ID/Seq #: TJA_D01117A-478593
‘F_'_rep Method {Prep Date . Prap initigisi
|SW3010A 1772000 1245 RT '
PH S © MCL E150.1 Units: pH Units
pH 6.6 0.10 _ 1 11/06/00 17:C0 EC 465805
RESISTANCE @ 25C N MCL 120.1 Units: Mohmsiem
Resistance 6 0.00100 1 110900 18:20 JS 468450
SPECIFIC GRAVITY ' ~ MCL ASTMD-1428 Units: Specific Gravity @
Specific Gravity - 1.045 0 1 11/14/00 16:00 EC 478053
SULFATE, TOTAL ‘ I © ML E375.4 Units: mgillL.
Sulfate ND 1 _ 1 11/08/00 16:00 SN 463672
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Units: mg/L _
Total Dissolved Solids, Calculated 80000 10 1 11/20/00 15:30 ES 479571
e Qualifiers: NO/J - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B - Anaiyls gEtscied i he associaied Method Blank 12« SUITOD#te KecovEry Unreporiabie dus o DIUHoR
* - Surmagate Recovery Outside Advisable QC Limits MI - Matrix interferance

J -~ Estimated Value betweaan MDL and PQL
1172000 3:36:55 PM



Sent by: SPL

S ’ ®

713 B608875; 11720700 15:50;

Jetfax #53¢;Page 3/7

HOUSTON LABORATORY
B350 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054

(713} 660-0904
Client Sample ID 2826-AA Collected: 11/3/00 SPL Sample ID: ~ 00110146-01
Site: HI 136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
TOTAL SODBIUM, CALCULATED ' N MCL  TDS-MINERAL Units: mg/L
Tota! Sodium, Calcuiated 29300 , 10 o 1 11/20/0C 15:30 ES 479548
TOTAL SUSPENDED SOLIDS MCL E160.2 Units: mgfl
Suspended Solids (Residue Non- 340 8 2 1109700 12:30 EC 458153
Filtarable)
SR Quatlfiars: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)

B - Analyte deieciad in i assoclaied Method Hiank D - Surogatu Retove!y Uirvponakls due o Ditution
* - Surrogate Recovery Quiside Advisable QC Limits M1 - Matax Interference

J - Estimated Value between MDL and PQL

14/20/C0 3:38:55 PM



Sent by: SPL

713 6608975;

11/20/00 15:51;

HOUSTON LABORATORY
8380 INTERCHANGE DRIVE

HQUSTON, TEXAS 77054
(T14) €60.0801

Client Sampie ID 2826-B Collected: 11/3/00 SPL Sample ID:  00110146-02
Site:  H1 138
Analysesi/NMethod Result Rep.Limit Dil. Factor QUAL  Date Analyzed Analyst  Seq.#
ALKALINITY, BICARBONATE MCL M2320 B Units: moil-
Alkalinity, Bicarnonate _313 2 1 11/08/00 1535 SN 46_5496
ALKALINITY, CARBONATE MCL M2320 B Units: mg/L )
Alkafinity, Carbonate ND ) 2 o 1 11/08/00 18:35 SN 4655_21
CHLORIDE, TOTAL _ ML  E325.3 Units: mgil.
Chloride 45000 1000 v 1000 11/10/00 10:45  CV 46%48
METALS BY METHOD 6010B, TOTAL ~ MCL SWe010B Units: mg/L o
Bariu_m 207 0.028 S 1116/00 19:57 E B {(_6891
Calcium 1190 0.5 5 11/16/00 18:57 E_B 476891
Iron 17 0.02 " 11/17/00 18:30 € B 478594
Magnesium 298 01 1 11/16/00 19:50 E B 476880
Potassium ' 388 2 1 11/16/00 19:50 E B 476890
Run ID/Seq #: TJA_001116D-476830 '
[Prep Method iPrep Date ‘Prep Initiale ;
'SW3010A 11:07/2000 13:00 R_T
Run ID/Seq #: TJA_001116D-476891 )
Prep Method Prep Date Prep Initials|
SW3D10A  [11i07/2000 13:00 R_T ]
Run ID/Seq #: TJA_001117A-478594 .
Prep Method \Prep Date IPrep |nitials|
SW3010A 111/17/2000 12:45 RY ]
PH - MCL E150.1 Units: pH Units
pH 78 1010 1 11/08/00 17:00 EC 455809
RESISTANCE @ 25 C ' MCL 120.1 Units: Mohmsicm
Resistance 84 ) 0.00100 1 11/09/00 18:20 48 ”45_8452
SPECIFIC GRAVITY _ MCL  ASTM D-1429 Units: Speclfic Gravity @
Specific Gravity 1.054 0 1 11/1400 16:00 EC ,47.8(?55
SULFATE, TOTAL o . MCL E375.4 Units: mg/L -
Suifate ‘ ND 1 o 1 13/06/00 16:00 SN 463673
TOTAL DISSOLVED SOLIDS ~ MCL_ TDS-MINERAL Units: mg/L
Total Dissolved Solids, Calculated 74500 10 1 11/2000 16:30 ES 478572
TOTAL SODIUM, CALCULATED "  MCL TDS-MINERAL Units: mg/t
Total Sodium, Caiculated 27000 10 1 11/20/00 15:30  ES 479548

Quatifiers:

ND/U - Not Detected at the Reporting Limit
B - Anglyie getactsd in the assoclaied Method Blank
* - Surrogate Recavery Outside Advisable QC Limits

M1 - Matrix Interterence

J - Estimated Vaiue betwsen MDL and PQL

>MCL - Result Over Maximurn Contamination Limit(MCL)
D - Surrogats Recovery

Unrepuriabie gue 10 Rilviion

12000 3:38,56 PM

Jetfax #534;Page 4/7



Sent by: SPL

TR

J

713 6608975, 11/20/00 15:51; Jogfax #534;Page

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
{713) 660-090%

Cliant Sample ID 2826-B Collected: 11/3/00 SPL Sampte ID:  00110146-02
Site: HI 136
Analyses/Method Result Rep. Limit Dit. Factor QUAL Date Analyzed Analyst Seq. #
TOTAL SUSPENDED SOLIDS MCL £160.2 Units: mg/L '
Suspanded Solids (Residue Non- 728 8 2 11/09/00 12:30 EC 468154
Filterable)
Qualifiers: ND/U - Not Detectad at the Reporting Limit >MCL - Result Over Maximum Contamination Lirit{MCL)

B « Analyte duiected i the assooated Mesthod Biank D - Surragats Recovory Unroportanle due to Rilktion
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference
J - Estimated Value between MDL and PQL

13/20/0C $:38:56 PM

=
o]

17
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Sent by: 8PL 713 6608875; 11/20/00 15:51; Jotfax #534;Page 6/7

HOUSTON LABORATORY
88BO INTERCHANGE DRIVE
HOUSTON, TEXAS 77084
P ® {713) 660-0901

Client Sample ID 2826-C Collected: 11/3/00 SPL Sample ID:  00110146-03
Site:  HI 136
Analyses/Method Result Rep.Limit DU. Factor QUAL Date Analyzed Analyst Seq. #
ALKALINITY, BICARBONATE - meL M2320 B Unitssmgit
Alkallmty, Bicaroonate 152 2 o 1 11/06/00 15:35 SN 465498
ALKALINITY, GARBONATE N ’ MCL. M2320 B Units: mgiL
Alkallnity, Carbonate ) ND 2 » 1 11/06/00 15:35 SN .465523
CHLORIDE, TOTAL _ S MmCL E325.3 Units: mg/L
Chloride 16700 280 250 11/10/00 10:45 CV 460450
METALS BY METHOD 60108, TOTAL - MCL SWE010B Units: mg/L
Barium .9'181 0.0_05 ‘ 1118/00 20:"9 E_B 476892
Calcium 406 _ 0.1 - 11/16/00 20:°9 E_B 478892
Iran 215 002 ‘ 11/17/00 17:28 E_B 478586
Magnesium N 1260 05 ) v 5 11/16/00 20:23 E_B 476893
Potassium 425 10 5 11/16/00 20:23 € B 476893
Run ID/Seq #: TJA_001116D478892 .
iPrep Method TPrep Date __|Prep Initials
ISW3010A 111/07/2000 13:00 R_T
Run lDfSeq #: TJA 0011 16D-476893 ) ,
oE[gp Methad B 'Prep Date Prep Initiale
, ISW3010A 11072000 13:00  |R_T
g Run ID/Seq #: TJA‘001117A~478556 .
; |Prep Method _Prep Date lPrep Initials|
'SW2010A 11/17/2000 12:45 R_T 1
PH o MCL E150.1 Units: pH Units
pH 8.2 0.10 1 11/06/00 17.00 EC 45581Q
RESISTANCE @ 25C S © MCL 120.4 Units: Mohmslem
Resistance 185 000100 o 1 11/08/00 18:20 4§ 458453
SPECIFIC GRAVITY 7 MCL ASTMD-1429 Units: Specific Gravity @
Spectﬁc Gravuty 1.018 U 1 11/14/00 16;00 EC 478056
SULFATE, TOTAL . E375.4 Unitssmgik.
Sulfate 6500 500 500 11/06/00 16:00 SN | 483674
TOTAL DISSOLVED SOLIDS o ' MCL TDS-MINERAL Units: mgiL
Total Dlth|v9d Solids, Calwidled 36300 10 1 11/20/00 15:30 ES 479573
TOTAL SODIUM, CALCULATED o ~ MCL TDS-MINERAL Units: mgiL .
Total Sodium, Calculated . 109_00 10 1 11/20/00 15:30 ES ) 479550
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuit Over Maximum Contamination Limit(MC..)

B - Analyle getected (n e associated Methoo Biank D - Surrogole Recavery Unraportable dus v Dilullen
* « Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference

J - Estimated Value between MDL and PQL
1 1120/00 3:38:57 PM



Sent by: SPL 713 6808975, 11/20/00 15:51;  Jetfax #53<;Page 7/7

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
PN ® (713} £60-0901

Client Sample {D 2826-C Collected: 11/3/00 SPL Sample ID:  00110146.03
Site: HI 136
Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
TOTAL SUSPENDED $OLIDS N ML E160.2 Units: mgit.
Suspended Solids {Residue Non- 32 4 1 11/09/30 12:30 EC 468155
Filterable)
E Qualifiers: ND/U - Not Detected at the Raporting Limit >MCL - Result Over Maximum Contamination Limit(MCL})

B » Anatyte aetecied 1n the assoclated Method Blank D - Gufrogate Recovery Unreportabic Ouc 1o Dilution
* « Surrcgate Recovery Outside Advisable QC Limits M{ - Matrix Interferonce

J - Estimated Value between MOL and PQL
11/20/00 3:32:58 PN
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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.

. ______________________________________________________________________________________________________________________________________|
Flushing Phase “A” Final Report Page 37



(AAR

consulting services, inc.

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.

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

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.

Flushing Phase “A” Final Report Page 38
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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):

Flushing Phase “A” Final Report Page 39



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:

|
Flushing Phase “A” Final Report Page 40



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.

Flushing Phase “A” Final Report Page 42
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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 = 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.

Flushing Phase “A” Final Report Page 43



AL
BAKER
HUGHES

Baker Petrolite

Protection of Pipelines
During Hydrostatic Testing
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INTRODUCTION

Before a new or rehabilitated pipeline is placed into service, it must be tested for integrity at a
pressure above its designed working pressure. This is usually done with water, which may
remain in the system for an extended period of time.

Water used in hydrostatic testing usually comes from one of several sources: aquifers, rivers,
ponds, seas, etc. The use of water from any of these sources can cause corrosion and
introduce bacteria into the pipeline. The severity of the problem is dependent upon the type
and quality of water used, the length of time the water remains in the line, and the ambient
temperature.

While the line is filled with water it is subjected to three types of corrosion:

1. Direct reaction of dissolved oxygen with the steel pipe to form ferric oxide/hydroxide.
Pitting may be initiated. This mechanism is not generally serious because the
concentration of dissolved oxygen in the water is rapidly depleted due to the reaction
with the pipe wall. Our tests indicate that corrosion due to oxygen content, even with
air-saturated waters, is usually minimal in a closed steel pipeline and problems rarely
result from this mechanism.

2. Localized pitting and corrosion resuiting from the growth of sulfate reducing bacteria
(SRB) and acid producing bacteria (APB).

3. Attack by hydrogen sulfide produced as a result of SRB growth.

Mechanisms 2 and 3, which involve bacterial growth, are the most serious concemns in
hydrotest waters. Sea water and high TDS brines have a greater potential for corrosion
than fresh water due to their higher conductivity and sulfate levels.

Conventional wisdom has it that to protect against corrosion during hydrostatic testing,
you must add three types of chemicals to the water: an oxygen scavenger, a biocide and a
corrosion inhibitor. For large or long pipelines, this can be exceedingly expensive.

Baker Petrolite Corporation research data indicates that much of this expense is not
necessary. In a closed system, oxygen is exhausted long before pitting due to oxygen
becomes a problem. Controlling bacterial growth is generally sufficient to protect a pipeline
from hydrotest

damage. This can be accomplished by adding a biocide to the water prior to introducing

it into the pipeline.

CHEMICAL TREATMENT RECOMMENDATIONS FOR HYDROSTATIC TEST WATERS

The following recommendations apply to both fresh water and sea water.

Biocide: X-CIDE® 102 is recommended for hydrostatic test waters. [t should be used at a
concentration of 250 ppm to 1000 ppm based on the total volume of water. Biocides are
always recommended for hydrostatic test water unless chlorinated water (from a city water
supply) is used.

Corrosion Inhibitor: If a corrosion inhibitor is desired, CRW 201 is recommended at a
concentration of 100 ppm to 200 ppm based on the total volume of water.
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Oxygen Scavenger: Although Baker Petrolite laboratory experiments and field experience
indicate that corrosion problems due to the oxygen content of hydrostatic test waters rarely
occur, an oxygen scavenger is sometimes requested as additional protection. In such a case,
Baker Petrolite OSW 490C oxygen scavenger is recommended for removal of dissolved
oxygen. Recommended dosage is 11 ppm OSW 490C oxygen scavenger for each ppm oxygen
in the hydrotest water. Fresh water at 68 degrees F may contain up to 9 ppm dissolved oxygen.

PRODUCT APPLICATION

Before pumping the hydrostatic test water into the pipeline, a specific treatment regime should
be followed to avoid interactions between products. The oxygen scavenger will deactivate the
biocide, so they should not be mixed. The following is a recommended procedure for treating

and mixing the water.

1. If oxygen removal is desired, measure the amount of dissclved oxygen in the water to
be treated. Determine the amount of oxygen scavenger needed (11ppm OSW 490C
oxygen scavenger per ppm oxygen in the water).

2. To remove oxygen, add the required amount of OSW 490C oxygen scavenger to the
water tank. Mix gently; do not overmix; avoid introducing extra air into the tank. Allow
approximately 15 minutes for complete scavenging. Since X-CIDE 102 biocide will
interact with the oxygen scavenger, it is important to allow the recommended
scavenging time to avoid biocide deactivation.

3. Add the required amount of X-CIDE 102 biocide to the tank and mix gently.

4, A corrosion inhibitor, CRW 201 can then be added to the hydrotest water if desired.

Steps 3 and 4 may be interchanged as the X-CIDE 102 biocide and CRW 201 are fully compatible.
FLUID DISPOSAL

HYDROSTATIC TEST FLUIDS CONTAINING RESIDUAL LEVELS OF BIOCIDE, AND/OR -
CORROSION INHIBITOR, SHOULD BE DISPOSED OF IN ACCORDANCE WITH
PERTINENT STATE AND FEDERAL REGULATIONS.

The two most commonly practiced methods of disposal for hydrostatic test waters are direct
discharge to receiving waters or discharge to a wastewater treatment plant. When test fluids
are discharged directly to a receiving water, caution should be exercised to ensure that the
level of residual biocide is below the threshold level which is capable of producing toxic effects
in aquatic organisms. The hydrostatic test water can also be disposed in any salt water
disposal well which is classified to handle oilfield waste.

Hydrostatic test fluids containing X-CIDE 102 biocide may be detoxified prior to their release to
surface waters. Based on the residual level of biocide, a 1:1 ratio of OSW 490C oxygen
scavenger should be used. An in-line mixer or surge tank should be used to promote mixing
of the detoxifying agent with the hydrostatic test water. A 30-second contact time is sufficient
for detoxification to take place. If the discharge from a hydrostatic test displaces a substantial
percentage of the receiving water (e.g., a stream or a small bay), then the discharge should
be re-aerated to avoid a fish kill due to the lack of oxygen.
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Hydrostatic test fluids containing X-CIDE 102 biocide may also be discharged to a wastewater
treatment plant. Aerobic bacteria are capable of utilizing X-CIDE 102 biocide as a nutrient
source at concentrations of 25 ppm or less. Studies have shown that X-CIDE 102 biocide
has an affinity for any type of proteinaceous material and will bind to it irreversibly. Bound
X-CIDE 102 biocide is also readily biodegraded.

The results of aquatic toxicity tests carried out with X-CIDE 102 biocide and CRW 201
corrosion inhibitor are in the attached EcoTox™ reports.

Standard BOD/COD tests were performed with each product. Results of the studies indicate
that both the biocide and corrosion inhibitor are readily biodegraded.

The octanol/water partition coefficient for X-CIDE 102 biocide indicates that this chemical has
little propensity to bioconcentrate in the environment.

PRODUCT EVALUATION

A series of tests were conducted to (a) assess the need for chemical inhibition of hydrostatic
test waters and (b) identify and evaluate the most effective program having the widest
applicability.

1. Long term field evaluations were carried out in conjunction with a major oil company.
These tests consisted of periodic monitoring of test cylinders made from sealed pipeline
lengths. One test cylinder contained uninhibited sea water, while the sea water in the
other cylinder was treated with an oxygen scavenger, a biocide, and a corrosion
inhibitor. Monitoring consisted of LPR readings (instantaneous corrosion rate), soluble
iron concentration measurements, and SRB enumeration (by the API RP 38 method),
each taken periodically over 33 months.

2. The rate of oxygen depletion in air saturated waters was measured in test cylinders
made from sealed pipeline sections of various diameters containing fresh water and sea
water. In addition, the effect of the reaction of oxygen with the pipe wall was assessed
over a period of time.

3. The effectiveness of selected chemicals was assessed in laboratory studies over an
extended period of time in both fresh water and sea water.

The results of monitoring corrosion rate, iron concentration, and number of SRBs in the
pipeline test cylinders are shown in Figures 1, 2, and 3. These outdoor tests were carried out
in a temperate climate where the cylinders were subjected to ambient temperature fluctuations.
Test cylinder 1 contained untreated sea water, whereas the sea water in cylinder 2 was treated
with an oxygen scavenger, biocide, and corrosion inhibitor. Figure 1 shows a plot of
instantaneous corrosion rate against time. The corrosion rate in cylinder 1 fluctuates widely
between 8 mpy (0.2 mm/yr) and 59 mpy (1.5 mm/yr), the peaks occurring in the summer
months when the ambient temperatures are the highest. The treated cylinder showed very low
corrosion rates in the 0.04 to 0.08 mpy range (0.001-0.002 mm/yr). In Figure 3, the SRB levels
rise to a constant 1-9 colonies/mL in the untreated fluid, whereas they remain zero in the
treated cylinder. In quiescent conditions such as these, SRB colonies will attach to the pipe
wall rather than float freely in the water, so low populations in the test cylinder water would be
expected. A measure of bacterial activity can be gained from Figure 2 which shows a plot of
soluble iron concentration in the water versus time. In the treated cylinder, the iron level
remains relatively constant at 10-20 ppm; however, in the untreated cylinder, the soluble iron
concentration rises initially up to 25 ppm and then falls to below 2 ppm. This is caused by the
precipitation of insoluble iron sulfide, which is a result of dissolved iron reacting with hydrogen
sulfide produced by SRB growth.
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FIGURE 1
Corrosion Rate of Chemically Treated and Untreated Hydrostatic
Test Water
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FIGURE 2
Iron Count in Chemically Treated and Untreated Hydrostatic Test
Water
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FIGURE 3
SRB Concentration of Chemically Treated and Untreated
10 Hydrostatic Test Water
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The time required for oxygen depletion to approximately 100 ppb in both fresh and sea water in
a range of pipe diameters is shown in Table 1. The oxygen in the largest diameter (10" or 250 mm)
cylinder was depleted in 48 hours. Metal coupons suspended in the water in the cylinders were
examined after 4 months for signs of oxygen attack. No evidence of pitting was observed.

TABLE 1 -
Oxygen Depletion in Water-Filled Pipelines
Line Size Water Initial Hours to
MM. Inches| Type 0, 100 ppb
(ppm)
250 10 fresh 7.2 48
100 4 fresh 6.8 26
50 2 fresh 7.0 20
250 10 sea 4.5 48
100 4 sea 4.0 30
50 2 sea 4.5 18
Temperature 20 - 22°C
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The results of biocide stability tests for X-CIDE 102 biocide are shown in Figure 4. The
concentration of X-CIDE 102 biocide falls from 500 ppm and stabilizes at about 300 ppm in
both fresh water and sea water.

FIGURE 4
Stability of XC-102 Biocide in Hydrostatic Test Water
Saltwater and Fresh Water Laboratory Study
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CRW132
Corrosion Inhibitor

DESCRIPTION:

CRW132 is a water-soluble blend of filming amines,
surfactant, and oxygen scavenger. It is an excellent
packer fluid inhibitor as well as a hydrostatic test
and general waterflood inhibitor.

APPLICATION:

Applications vary with specific system conditions.
Contact your local Baker Petrolite products
representative for advice on your system.

Your Baker Petrolite representative can evaluate
your system's performance, specify the appropriate
treatment and equipment, and design a
comprehensive application program.

TYPICAL PROPERTIES: o
Specific Gravity, 77°F(25°C) 0.97

Specific Weight, 77°F(25°C) 8.07 Ibs/US gal
Flash Point, PMCC 88°F(31°C)
Pour Point -40°F(-40°C)
Solubility (brine) Soluble
Solubility (water) Soluble

FEATURES AND BENEFITS:

Feature:

* Combination formula
Benefit:

* Minimizes product inventory

Feature:

* Residuals easily monitored
Benefit:

* Treatment cost minimized

Feature:

* Excellent cold weather handling properties
Benefit:

* Minimal storage and pumping requirements

MATERIAL COMPATIBILITY: ..

Suitable:

Metals: admiralty brass, copper, 304 stainless
steel, 316 stainless steel

Plastics: PLEXIGLAS, HD polyethylene,
HD polypropylene, PVC

Elastomers: fiberglass, TEFLON

Not Suitable:

Metals: ~aluminum, mild steel

Plastics:

Elastomers: Buna N (rubber), neoprene,
HYPALON, VITON

SAFETY AND HANDLING:

Before handling, storage or use, see the Material
Safety Data Sheet (MSDS) for details.

Baker Petrolite 24 Hour Emergency Hotline:
1-800-424-9300 (CHEMTREC) US.A.
1-613-996-6666 (CANUTEC) Canada

Baker Petrolite Customer Care Hotline:
1-800-872-1916 (8 a.m. to 5 p.m. CST)

Disclaimer of Liability: Baker Petrolite Corporation (BPC) warrants to purchaser, but no third parties or others, the specifications for the product shall fall within o generally
recognized range for typical physical properties established by BPC when the product departs BPC's point of origin and that any services shall only be performed in
accordance with applicable written work documents. BPC MAKES NO OTHER WARRANTY OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING ANY SERVICES PERFORMED OR PRODUCT SUPPLIED, BPC will give purchaser
the benefit of BPC's best judgement in making interpretations of data, but does not guarantee the accuracy or correctness of such interpretations. BPC's recommendations
contained herein ore advisory only and without representations as to the results. BPC shall not be liable for any indirect, special, punitive, exemplary or consequential
damages or losses from any cause whatsoever including but not limited to its negligence.

BPPD2000 (2/99)



Product Data

Viau
BAKER
HUGHES

Baker Petrolite

CRW9070
Corrosion Inhibitor

DESCRIPTION:

CRW9070 corrosion inhibitor is an amine based
corrosion inhibitor which can be used to treat oil
wells, water injection systems and packer fluids. It
is soluble in fresh water and brines up to 12.0
pounds per gallon. CRW9070 provides protection
from corrosion caused by both CO, and H5S.

APPLICATION:

CRW9070 corrosion inhibitor should be applied via
continuous injection. A concentration of 10-50 ppm
in the produced fluids is sufficient in most
applications. The optimum rate needed should be
based on the data obtained from the monitoring
program.

For packer fluids, 0.5-2.0% should be mixed into
the brine prior to injection into the annulus.

Your Baker Petrolite representative can evaluate
your system's performance, specify the appropriate
treatment and equipment, and design a
comprehensive application program.

TYPICAL PROPERTIES: =

Form Liquid

Specific Gravity @ 72°F 0.924

Specific Weight @ 72°F 7.70 Tbs/US gal
Flash Point 62°F

Pour Point -35°F
Solubility Water soluble
pH 9.0-12.0

FEATURES AND BENEFITS:

Feature:

* Thermally stable
Benefit:

» Effective in hot wells
Feature:

+ Excellent brine solubility
Benefit:

» Mixes easily with packer fluids
Feature:

* Very water soluble
Benefit:

» Particularly effective in high fluid wells
Feature:

* Detergent properties
Benefit:

» Helps prevent under deposit corrosion

MATERIAL COMPATIBILITY:

Suitable:

Metals: admiralty brass, aluminum, copper,
mild steel, 304 stainless steel,

. 316 stainless steel

Plastics: HD polyethylene

Elastomers: TEFLON, VITON

Not Suitable:

Metals:

Plastics: HD polypropylene, fiberglass

Elastomers: BUNA N (rubber), neoprene,
HYPALON

SAFETY AND HANDLING:

Before handling, storage or use, see the Material
Safety Data Sheet (MSDS) for details.

Baker Petrolite 24 Hour Emergency Hotline:
1-800-424-9300 (CHEMTREC) U.S.A.
1-613-996-6666 (CANUTEC) Canada

Baker Petrolite Customer Care Hotline:
1-800-872-1916 (8 a.m. to 5 p.m. CST)

Disclaimer of Liability: Baker Petrolite Corporation (BPC) warrants to purchaser, but no third parties or others, the specifications for the product shall fall within a generally
recognized range for typical physical properties established by BPC when the product departs BPC's point of origin and that any services shall only be performed in
accordance with applicable written work documents. BPC MAKES NO OTHER WARRANTY OR GUARANTEE OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPQSE, REGARDING ANY SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC will give purchaser
the benefit of BPC's best judgement in making interpretations of data, but does not guarantee the accuracy or correctness of such interpretations. BPC's recommendatiops
contained herein are advisory only and without representations as to the results. BPC shall not be liable for any indirect, special, punitive, exemplary or consequential

damages or losses from any cause whatsoever including but not limited to its negligence.
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Fax: +44 1224 B76022
E-mall: SCraig@Champion-Technologles.com

< lechnoiogies o

To: SCOTIAINSTRUMENTS Attention: Rohert MacLeod

Faoc 0012818735344 Pages: 18 Rof: 6327/sc
CC: Fax

Re:  Gulf of Mexico Date: August31, 1999

Further to our recant telephone conversation, | can now eonfirm the foliowing inforrmation,

Environmental | ion

Champion Technologies has reviewed the regulations for the use of chemicals in the gulf of Mexdico,
and can now confirm the following.

A number of U.S. operators have been previously contacted and it has been confirmed that there are

no specific reguiations releting 1o the use ard discharge of chemicals in the Gulf of Mexico for “federal

waters. A governing board or body empowered with approval and testing does not exist o directly
intervene or regulate chemical use and subsequent discharge. However, there ate regulstion
pertaining to state water (caastal waters) which are highly relevant to this project.

The Guif of Mexico has a similar environmental position to that of the North Sea oilfield sector albeit ten
years ago. It is believed that atthough the regulations have not been formalised, there are some
genaral guidelings that Champion has leamed about from our recent discussions with environmental
regulatory bodies.

Champion Technologes has been advised 1o ensure that all products possess a full environmental data
set relaling o the Bicavailabiity, Bisaccumuiation, Blodegradation and the toxicity information for
Skeletonerma, Corophium and Acarfia. This is essentially a product having a full *H

All products that have been quoted within this document have a full HOCNF Format data set,

It is known that oil soluble corresion inhibitors are not allowed except whers a cormasion inhibiter maybe
be considerad based on the pipeline protection period required.

The UK North Sea, ‘Norwegian North Sea, Danish and Dutch oiffield sectors have the most
sophisticated and structured envirenmental regulatory body in the world.  Champion Technologies
design, manufacture and supply in accordance with these guidelines and therefore has a full database
of all the necessary environmental information for all its products, This position has ensured that
Champion has the environmental techriology and knowledge in order to supply {o all oiifield seciors on
a global basis. Champion will revert with full information as to whether the chemnical spaicfications
detalled below will ba required to be revised, once dlarification is sought for chemical discharge in to
federal weters,

NEV $/6 NOIGKVHD 22088 ¥22T0 X¥d 6T:LT 66.
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Champion is very aware of the effect that chermicals can have on marine life and the environment as a
whole. We take olr responsibility as & chemical supplier very serously and for 8 number of years an

Environmental Policy has been an integral part of eur corporate ideclogy,

The Blacksmith range of hydrotesfing chemicals has both fully toxicity tested by the UK authorities
under the Offshore Chemical Notification Scheme (OCNS). This category system reflects the
toxicoiogical properfies, envionmental impact and usage volume of chemicals offshore In the UK

sector.

in January 1996, the new system of Hamonised Offshore Chemicat Notification Format carme into
force. This scheme standardises the methods for testing, evaluation and approval of offshore
exploration and production chemicals throughout the entive North East Atlantic Sector. This revised
notification scheme supercedes the voluntary OCNS but is suficiently similar that the old classifications
will rernain valid for a given period, The periods for which these will remain valid are as follows:

Category 4
Category 3
Category 2 ;
Category 1 :
Category 0

Undil 1% June 1987

Until 1% January 1938
Until 1* January 1998
Until 1* January 1899

Unfil 12 January 2000

In addttion, the revised prior notifcation fannage triggers have also been amended. These are now set
for the cumulative quantity of all chemicals used within each group at individual nstalletions. This differs
from the old OCNS for which the tonnage triggers were based upon the discharge of individual

chemimls.

The UK Department and Trade and Industry (DTT) regulate the environmental classification of
chemicals- for offshore use, In doing so, each chemical is awarded a category based on it's toxicity

profile. Summarised below are a selection of low toxicity packages.

- Product Application HOCNF Category*

Champion B1150 Biocide c
(Bactron K-54)

Champion 81710 Bincide D
Champion OS82 Oxygen Scavenger E

(Coron RU-206) : (OS5 Parvom List ‘A7)
Champion CP1300 Cormasion inhibitor B
Champion Fluorescsin Dye Leak Detection Dye D
Champion Cleardye* Leak Dstaction Dve E

® Page?
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BLACKSMITH B1150

duct Data Shee

Product Description

Blacksmith B1150 is a highly effective biocide used tn contro! microbiclagical problems in both land
basad and offshore systems, Chemically, it comprises of a 50% solution of Glutaraldehyde,

Product Application

Blacksmith B1150 is an excellent non-selective biocide for the destruction of the major hacterial strains
and is algo effective against some fungi and algae.

Blacksmith B1160 is water misclble fiquld which forms ciear solutions in bath fresh water and
concentrated brines,

This product is one of the most environmentally acceptable blocides on the market

Ghaemical & Physical Properties

Form: Liguid

Colour: Clear, colouriess/light yeliow
Odoun Pungent

pH (20degCy: 34

Boiling Water: 95degC spprox.

Water Solubility: Completely miscible
Relative Density (20degC): ' 1.113

Viscosity (20deqCY:. 20mPa.s

Rosage

Blacksmith B1150 should be injected neat into the system at a dosage rate of 75-200ppm, for batch fill
testing operations. Champion will be able to advise on the optimum concentration subject to systems
conditions,

Environmental information

Blacksmith B1150 le an environmentally frisndly combined preduct and has been awarded an HOCNF
Category of 1[C].

This product is also approved by the relevant authorities for use in the Danish, Duteh and Nerweglan
Sectors of the North Sea.

Champion Technologive
Abbotewell Rord, West Tullag, Abardesn AB12 2AD. Teh 01224 870022 Fax: 01224 78022 Telex 73171
Registered Office: Abbotswell Road, Wast Tullas, Aberdeen, AB12 SAD. Registared in Scottand No. 185520
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BLACKSMITH 082

du t

Product Description

Biacksmith OS2 is an aguaous solution of Ammonium Bisulphite (63-65%). This product has baen
designed to rapidly scavenge dissolved oxygen from suawster at normal termperatures for plpeline
operat(ons and watar injaction systems.

This product should be injected neat into the reatment solution with the minimum axposure to air, '

Produet Application

Blacksmith OS2 shouid be injected into the treatment solution with the minimum expoaure to air. For
nydrotest applications it is important that Blacksmith OS2 is added to the test medium before the
injection point of other hydrotesting chemicals, This product is one of the most ecanomical methods for
reducing the dissolved oxygen conient to below 10ppb.

Ghemical & Physlcal Properties

Form: Liguig

Colour: Clear, light yeliow
Odour: Pungent sulphurous
pH (20°C): 4858

Boiling Point 105°C approx.
Water Solubility: Completely miscible
Relative Density (20°C): 1.32-1.40

Dosage

R

Biacksmith OS82 should he injected at 155ppm as this dosage level will ensure a ropid rate of oxygen
depletion.

Environ | Infermatio

Blackstmith OS2 Is an environmentally friendly combined product and has been awarded an HOCNF
Category of E (OSPARCOM List A).

Champian Technologles
Abbotswell Road, West Tulloa, Aberdesn AB1Z 2AD. Tal 01224 879022 Fax: 01224 876022 Telax 73171
Ragistered Offica; Abhotswall Road, West Tullos, Aberdesn, AB12 3AD. Reghtared in Scatiand No. 166529
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BLACKSMITH CP1900

Product Data She

Prodygt Description

Blacksmith CP1900 is 2 highly formulated fim-forming imadazoline salt based comosion inhibitor
designed to provide comrosion protection for hydrotest operations.

This is achieved by either a continuous injection operation during pipeline flooding or as a batch
treatment program, prior to pipeline start-up.

Product A

Blacksmith CP1900 is 2 highly aclive comosion inhibitor which effectively forms a protective barrier
between the test medium and the walls of the pipefine. This product was formulated in order to have a
greater environmental accepiabliity whilst providing enhanced comosion protection at a low dosage
level. Blacksmith CP1800 is completely miscible in fresh water and salt water mediums and is active
over g wide pH rangs.

Chemi 5

Formr Liquid
Colour: Clear amber
Flash Point: >85°C
Relative Density (20°C): 0.996
Visensity (25°C); ScP,
Dosage

Blacksmith CP1900 should be inject neat into the systern, if used for centinuous inject at a doaage rate
of 100-200ppm. Dosage levels for batch treatment programmes are subjeet to system conditions and
therefore a Champion representative can assist with dosage recommendations,

Environmental Information
Blacksmith CP1800 has been awarded an HOCNF Category B,

Champion Technologles
Abbotawell Rong, Weat Tufisa, Abardaen AB12 3AD. Tet 01224 679022 Fmc 01224 876022 Yelux 73171
Registersd Office; Abbotswell Road, Wast Tulios, Aberdeen, AB12 3AD: Registared in Scoland Ne. 165520
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BLACKSMITH FLUORESCEIN DYE
Prodect Data Sheet

Produoct Deseription

Blacksmith Fluorescein Dye can be supplied in snlid or liquid form although for hydrotesting operations the
liquid form is generally favoured. Chemically, it is the sodium selt of hydroxy-o-ca:bonyl pheny] fluorene snd
hnsadsrkarmgc appearance in the concentrare form.

duct Heation

Blacksmith Fluorescein Dye exhibits au intense grean cologr wpon dilution and Is generally detssted by UV light
21 451nm making it an excellent fracer dye for use i leak detection. Rleckemith Fluorescein Dye is most
commonly used for hydrotest and cementing operations. This product is generally regarded as the full strength

industry standard.

Chemi i operties

Form: Liguid

Colour: Dark orange

Odous: None

pH (@2% in water): 12

Relative Density (20°C): 1.0-1.1

Solability: Completely soluble in fresh and ses water,
Dosage

Rlacksmith Fluorescein Dys is typically dosed in the range of 25-40ppm for hydrotest npplieations and 1000~
4000ppm for cementing applications.

FY
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BLACKSMITH CLEAR DYE

rodu ata Sheeat

Product Description

Blacksmith Clesr Dye is an optically sensitive tracer dye for hydrostatic testing and
can be supplied in both the solid or liquid form, although for hydrotesting operations
the liguid form is generally favoursd. Chemically, it Is an anioni¢ fluorescent
compound which offers substantial advantages over existing dye-based tracer
systemns. :

Product Application

Blacksmith Clear Dye has been formulated to be used for hydrotest leak and
pressure test operations for both fresh and saline water. This product operates as a
readily fraceable detector when activated by UV light although 1t is invisible under
white fight. Blacksmith Clear Dye offers advantages over more familiar leak test
tracers such as Blacksmith Fluorescein Dye as the visible discharge can not be

observed.

Chemical & Physical Properties

Form: Liguid

Colaur: Yellow Solution
Qdour: None

pH: 8-8.5

Solubility (@20°C): completely miscibie
Dosage

~

A Champion representative ¢can advise of the required dosage levels based on the
system conditions.
Attached is the Absorption spectra for Blacksmith Clear Dye (Ref. Figure 1).

Champlon Technologies
Abbotswed Road, West Tulins, Aberdeen AB1Z IAD, Tel; 01224 878022 Fax 071224 B76022 Telex 73171
Regigtered Office: Abbotewall Road, West Tullss, Aberdeen, AB{2 ZAD. Registersd in Seatiand No. 188528
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Frgure 1: Absorplion Epecire profils for Blagimmitn Clear Dye
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SUBSEA
SPECIAL PRODUCTS

Innovative Chemical Solutions

>

o [ydrotesting Corrosion Inhibition e Leak Detection * Wax Removal
¢ Solid State Chemistries e Pipeline Bundle Protection  » Pipeline Swabbing
s Free-flooding Pipelay Inhibition » Hydrocarbor Decontamination
o Subsea Tiesin e ROV/Diver Intervention  « Descaling
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Company Overview

For over & decade Blacksmith has rmaintsmed its posltion as a leading North Sea oilfigld
chemicals service company whilst also developing a significant intemationat portfolio through its
Specigl Products range.

Following Blacksmith's acquisiion in 1888 by Chamnpion Technologies In¢, an Intemational
leader In speciality oiffield chemicals, Charmpion Technologies Special Products operates as 2
specialist division desling primarfly within the global service industry sector.  Through
Champion's established world wide infrastructure this group is able o service an increasing
wustome—© base with its Special Products and application technologies.

These Specil Products are intemnationally recognised and respected and carry unparalieled

" tack records. Many are industry standards and extensively used by the service industries

leading contractors. Any Special Products material is svailable globally from any company
location.

Tochreige
- k- IR
R&D b Argrios L T ] Heconaem }sibnaa
. =547 o Roesen Norway losor [ngmon OO e Fluids
vanascoarinn  FBacd qu il ez Refrwry Addiivon
 Cotorable jLdrm RO o A bradi vt Sxirmdmtion
- Venuaumia [Nwio [Aauanon™ Manaes
L Porw jrazsts Lorting ¥kt At
o L Wireiine Lesricants

Spectal Products and thelr applications are serviced by trained and experienced individuais that
work in partmership with users o modify existing or develop pew chemistty deployment solutions.
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Subsea Special Products

For aver @ decade Champion Technoiogies (formerty Blacksmith) has baen the leader in the
supply of chemical relsted products, services and consuftancy to the North Sea Subsea and
pipeline service industry.

This experience is aiso exported widely and in particutar Champion’s strategic position in the
South East Asian and Latin American subsea markets is comparable to that held in the North Sea,

A range of low toxiclly chemistries availabie for deployment in several physical forms are
customised to mast specific operational conditions has secured Champion’s invoivernent in over
100 major pipelineg commissioning and decommissioning projects achieving several ndustry
recards and notadie firsts. A full track racord Is detalled on the back page.

Blacksmith's and now Champior’s unique position of dedicsting an experienced project team 19
the subsea service industry sector allows expernt technical, operational and environmanta! sdvise
on the selection/application of ¢hemicals. Cooperstion with locally esperiencad Champion
operations means a rapig high leve!l of assistance s siways svailable o overseas customers.

The core application of Champion's Subsea Special Products range k& compsion hibition
chemistry. Conosion is such a vital considerstion in subsea eperations in that every activity
where metaliurgy s expoead to seawatar, the potential for catrosion should be evaluated and
prevented. A basic overview of the common corrosion process s enclosed within this document.
In addition, throughout the past 2 years Champion has worked extensively on deepwater
comosion prevention techniques which aliow chemisties t be deployed under difficult
enginearing and opearational circumstances where the standard approgches to corrosion inhibition
are not possible, However, deepwater corrosion follows a unique set of pathways, whereby an
illustration of this procass has bean atached, ]

AR application guide for Champion Subsss Special Products is included over, However, final
selection of a Speclal Product and application technigue usually oceurs in consultation with the
user and avaluates various factorx, i.e. environmental, operational time and cosets.

Full technical details on any application or product shall be provided on request.
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Standard Seawater Corroslon Inhibition Pagae 1 of 2
Oxygen Scavengers Remova dissoled oxygan from waler {a prevent cygen #idtced comesion. » Elacksmith 052
Oxygen Scavengers are daslgnad 1o provide a raplt sate of oxygan deplelion, Le. at 5°C, to 1educa the Blacksmith OS3
oxygen comant by 65%, wel wihinthe first minule of injection,
Biockies Remove bacterie from water to pravant microhlalogical Induced corroslon. Blocides ame deslyned to bp Blackamith 81150
sffective on a widsa range of slralne, a.g. Asrchbic, Anaeroblc and Sufphate Reducing Bactara. Blacksmith B1880
Bloflm panetraton is also adventegecus Io elminsla blomass bulld up. Btacksmith B#370
Blacksmith 84710
Blacksrlth 81200
Coirotion Inhlbttors Provida tenacious fiim through adsorpllon of the inhlhitor molacutes onto the melal sutface. Blacksmith CP1300/E
The Inhibior film prolects the metal from corrosion and pravents any bacterial fouling bscomiag dirsctly Blacksmih CPI800
attacted {0 the surface. _ Blacksmih CP1620
Cocldall Producte Combinallon chemicals that contaln ane or more of the individual blaclde, cormeslen Inhibilor and cxygen | Blacksmith O-3870R
scavengas oomponants,
Navel Corrosfon inhibltlon
Hydrotesting Sttcks Spacific waler weatmsani chamisbriaa custom developad In solld form wilh dissolution rates designed to Biocidas Sticka
niroduce chiemistries un opal oo e 6calas. Oxygosn Scavenger Siicks
for free-flo equipmenl .
orirae- mﬂ?g At » insertedinto various equipment {e.g. apocismundiesiisars) pilos to foad out. Corroslon Inhibitor Sticks
of ‘online’ chsmical » tnssriad Into gaskela prior to seal plate changesAumper Installation. gﬁ?;g:‘cm
Inaertion whilst subsea »  ROVidiver inastion for spool placseXTanges and during hook up oparelions.
» EfRminatea divars exposule fo chemicals,
s Bonded for lemporary fiuing to aquiomeant by waler solubla adheslves providing delayad chemical
daployment.
Watar Treaimont Gels Specifla waler treatment chamisirles custom davelopad In saluble gsl form designed 1o troduoe aclive | Bincidas
‘corrasion inhibion’ chemislly under operationa? condifor s end #me acalas. Provides high level Oxygsn Scavengers
for free-flooding equipmant loca¥aed camsion protedlion. Careasion Inhlbitors
Cockislle
Water Yraatmend Cortinga | Liguid inhibltor packege deslgned ta set with hard smooth Pnish, Used for "onfine’ seawalsr Inhibillon Blocfdas
for pipel tloatl treatment of pipelines dudng lree Roading operations. Oxypen Scavengers
T pipelay applicaliona Contaln water soluble comrosion Inhibitor, bioclde, oxygen scavenger and can be applied by brushvepray | Cerroslon Inhibltors

anto inlemal plpo suifaca prier to lay,

Cocktails

Vapour Fhass Inhibitors

Producis designed to be added to the liquld tes! medium. On dewatering the VPl will be retainad on the
internal swfaces and relaase a cowoeion Inhibilar vapour which coats the matat anid provides protection.

Blacksmilh VF| seres




Goi2

CHAMPION B/§ ABN

rAx 01224 878022

Y 1T 4D

QL7 UG

Specialist Gels Page 2 of 2

Decontamination Gele Remoue hydroecarhons and retain coalamination absorbed within structure of tha moving gel, Biacksmith fusol § Ce!
Deconisminates phpawork {o ises than 40ppm ofl in weter post flush. .

Swabbing Cels Contaln dehydrstien solvent lo act hydrascopicity on the plpeline intemals. LIR and retaln waler Blacksmih Methanal Salgs!
contaminsation ahsovbed within structurs of the moving gel, Blacksmih MEQ Solgel

Pick Up Gsals Wales or hydrocarbon based gala designed to ramove plpeline debrls leaving the Intemal aurface In Blacksmith Aqea Solget

efthar a hydrophilic or hydrophoblc state.

Blacksmith Gel Off 10711

tzolation GelsrGel Pigs

Hihly viscous or pre-tormod water or hydmcarbon based ge's used in pigging and Isclalion opsrations,

Blacksmillx Solgel'Gatoll Sarles

Leak Detection

Laak Detection Dyes l.aak detaction via visual and optical fluorescence, Blacksmith Fluoreacein LT
Laak dataciion via optical fuarascence {chaniical I8 colouriess - no ssawaler calourisallond, Very Low Blacksmkh Clsar Dye
ToxicHy. .

Lenk Delsclion Stkks/Gels Ag abavs In stick ar gel foomn As abova in stick/gal

Plpeline Blockage Removai

WaxfScale Removat The removal of wax and ecals from & pipellna can normally be satisfied by routing pigging opserations Btacksmith Scale Dissclver rangs
undes some circumslancen the effeciivensss of pligging can be Improved with the use of chemical Blacksmbth Wax Dlesolver rarige
frasiments. The axact formulation of ths chemical ta salacled as baing spacille to the wax or scale,

Pipeline RFO Conditioning

Swabbing Soivents Glycols or methanal used in plpeline drying opadalivns whese advantagaous ovsr Nitrogsn or vaguum, Methanol nd Glycols

Pipefina Condltioning Post dewatering an inhibitor gal pig or akug of ofgas phase comoslen inhibllor can be run, This Blacksmith CP1315

condillona tha pips Internal surfaces %o receive flulds/gas pre peotectad.
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