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1. Introduction 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A. Offshore Procedures 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

B. Pictorial Presentation 

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

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

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

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

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

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

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

Photo #10 

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

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

Sample/Locations Observations 

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

Gas Composition Observations 

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

Flushwater Composition Observations 

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

Oil and Grease Observations 

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

Pipe Cutout Observations 

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

Reference and Baseline Material 

Some reference material was used in the analysis and comparison of Natural Seawater 
(NSW). These charts and articles are included in this section. This reference material 
has an excellent description of the ions and elements present in seawater, and how 
they react with each other and with other ions/elements. 
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Table of gaseous composition of dry air Page 1of1 

Gaseous composition of dry air. 

Constituent llchemical symbolll Mole percent I 

!Nitrogen II N2 78.084
II 

!oxygen 02 20.947
II 

!Argon Ar 0.934II 

Jcarbon dioxide co2 0.0350
II 

!Neon Ne 0.001818II 
IHelium I He 0.000524 II 

CHJMethane 4 0.00017 
II II 

IKrypton Kr 0.000114 II I 
!Hydrogen H2 0.000053 

II 

JNitrous oxide N 02 0.000031 

Ix
II 

enon II Xe 0.0000087

!ozone* 03 trace to 0.0008 
II 

!carbon monoxide co trace to 0. 000025 

Jsulfur dioxide so2 II trace to 0.00001 

!Nitrogen dioxide N02 II trace to 0.000002

IAmmonia NH3 IJtrac~ to 0.00000031

1

I 

I 

 

 

* 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 Wameck, 1988; Anderson, 1989; Wayne, 1991.) 
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What is the composition of air? Page 1of1 

[ Home ] [ Astronomy ] [ Biology ] [ Chemistry ] [ Computing ] 

[ Geological, Environmental and Planetary Science ] [ Medicine and Health ] 


[ Physics and Math ] [ Technology and Engineering ] 

[ Science Careers, Education and Projects ] [ Other Miscellaneous Stuff] 


air is made up of two most 

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

Nitrogen N2 78.084 

Oxygen 2 20.946 

Argon r 0.934 
Neon e 0.0018 

*Helium 0.000524 

Methane 

Krypton 

*Hydrogen 

Nitrous oxide 

Xenon 

The two most abundant elements in the universe, marked above with asterisks, 
are Hydrogen (75°/o) and Helium (25°/o). 

Respondents: Serge, DA 

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

design and content (c) Copyright 1998-1999, Room103 group. Don't steal this. reserved. smca 
- do not eal:. Click here to see our our prhiacy policy. For problems or questions this web contact the 

webmaster. 

updated: April 1999. 
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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: 
lJ11derst~mdi11g 
$(;')(1water. 

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. 

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 (N2) and oxygen 

(02) are much heavier than water (H20), and yet they are 

gasses and water is a liquid. Why? 

The reason 
involves the 
hydrogen 
bonding that 
takes place in 

----------------water. The 
A space filling model of a water molecule 
(H

2
0), where the oxygen atom is shown hydrogen atom 

in red and the hydrogen atoms are of one 
shown in blue. molecule of 

..__----------------iwater interacts 
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 
surrounded by each other, rather than floating around 
individually, as they would in a gas. Hydrogen bonding is The extended hydrogen bonding network 
best viewed as a fleeting interaction between water in water. Hydrogen bonds are indicated 

molecules that lasts only a tiny fraction of a second before ...i_n_r_e_d_.------------
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/aqfin/1998/july/features/l/default.asp 11/20/2000 
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Major ions 

Most of the remaining constituents of seawater are inorganic ions. The major components of seawater 
- all ions 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 

l~v.,rrehiriit 
:c;l:!ie 

weight. 

One important point about 
these concentrations: they 
are correct for typical 
seawater, which contains 
about 35 parts of salt by 
weight per thousand parts ~-c_1-...2.(c_h_lo_r_id_.:.e):.___- 1_9,_0~-o-
of seawater (35 ppt). This 
seawater has a specific 

. f d 1 027 . b h' h h . . . d.gravity o aroun . , so it may e ig er t an is mamtame m 
many marine aquaria. As the salinity of seawater is varied, these 
concentrations move up and down together. Consequently, if an 
aquarium contains water with a specific gravity of 1.023, the salinity 
is about 30 ppt and all of the concentrations in Table I are reduced by 
about 14 percent. 

A logical question to ask is why do we not hear much discussion 
about chloride, sulfate or sodium levels in marine aquaria, if they are 
among the most abundant ions? The answer is that while they are 
very important, their abundance makes it difficult for them to become 
significantly depleted or enriched without altering the salinity. Of 
course, one could start out with a salt mix that did not contain the 
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). 

All of these major ions are essentially unchanged in concentration at 
different locations in the ocean, except as salinity changes move them 
all up or down together. Ions that do not change concentration from 
place to place are referred to as "conservative type" ions, a 
description that also applies to some of the minor and trace elements 
that are discussed below. 

TABLE I 
Major Species in Seawater 

Species Concentration 
milligrams per 

liter (mg/L) 

Na+ (so~diw·J.U.f---::::==1::;;;0,;,;;,5::._00:_ 

SO 
2
- (sulfate) 

Mg2+ 

(magnesium) 

Ca2+ (calcium) 

K+ (potassium) 

(bicarbonate) 

Br- (bromide) 

co 2
3 

( carbopate) 

Sr2+ (strontium) 

B(OH)3 + B 

(OH)4- (borate) 

p- (fluoride) 

Organics 

Everything else 
combined 
(except 
dissolved 
gasses) 

2700 

1280 

412 

399 

110 

67 

20 

7.9 

5 (as Boron) 

1.3 

1to2 

Less than 1 

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/aqfin/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 JI 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. Ions 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 Ions in Seawater 

There is much discussion about trace elements in Species Concentration 
marine aquaria and for good reason. Most chemicals milligrams per liter 


(mg/L)
dissolved in seawater are classified as trace elements 

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 H PO _+ HPO 2- + 
 0.0 to 0.3 
2 4 4place to place and also as a function of depth. Anyone 

3
_ 


wishing to view extensive lists of these ions is advised P04 

to check out one of the references given at the end of (phosphate) 


this article. 103- (iodate) 0.03 to 0.06 


r (iodide) 0 to 0.03 

Many of these trace elements are metals. While 


Ba+ (barium) 0.004 to 0.02 
people typically view dissolved heavy metals' as toxic, 


AI3+ (aluminum) 0.00014 to 0.001 
a great many of them are essential for organisms. 

Their toxicity is primarily related to their Fe2+ + Fe3+ (iron) 0.000006 to 0.00014 


concentration: a happy medium is essential, where Zn2+ (zinc) 0.000003 to 0.0006 

enough of each of these metals is 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 (µm) glass fiber filter. Strictly speaking then, it is not 
all fully dissolved. Any organic particles greater than 0.45 µm are called particulate organic carbon 
(POC). The POC is about a factor of 10 lower in concentration than DOC and is composed ofliving 

http://www.animalnetwork.com/fish2/aqfrnJ1998/july/features/1/default.asp 11/20/2000 



Aquarium Frontiers On-Line: Feature Page 4of11 

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 ofresearch. 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 


2solution is much more prevalent for some ions (e.g., Ca2+, Mg2+, C0 -, P-, OH-) than it is for some 3 

others (e.g., Na+, K+, Cr, 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 tum. 

A small proportion of both sodium and potassium (about 
5 percent) exists as ion pairs with sulfate, forming 

NaSo4- and KS04-. This type of ion pair is best viewed 

Space filling model of a potassium ion 
(gray) surrounded by its primary 
hydration sphere of water molecules. 
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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. Ions 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 (Cr) and bromide (BO, 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 (C03 
2-). Carbonate is primarily ion paired in solution, with only about 15 percent of it 

actually present as free C03 
2- 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 (CaC03). If the free carbonate levels 

rise too much, the calcium levels will drop due to CaC03 precipitation. 

So, what is carbonate ion paired with? Primarily magnesium, forming soluble MgC03. This is the 

reason why magnesium levels are so important in marine aquaria for maintenance of simultaneously 
high levels of alkalinity and calcium. Ifmagnesium 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 NaCo3- and CaC03, 

respectively. The soluble calcium ion pair sounds odd, but it is essentially one individual molecule of 
CaC03 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 ofprecipitation of CaC03. 

Ion pairing has another large effect on carbonate that is more subtle. In water, carbon dioxide 

hydrates to form H
2
C03' which can then break up (ionize) into protons (H+), bicarbonate (HC0

3
-) 

and carbonate C0 2-).
3 

..,.,__ 
2H+ + CO:!_:i 

When C0
2 

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. Ifone 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 
pnmary reason. 

The exact same effect can be seen in the solubility of CaC03. 

Ca2+ + co1 
2

2In this case, if CaC03 is added to water, it breaks apart into Ca2+ and C02 -. Eventually, an 

equilibrium is reached where no more CaC0 will dissolve. However, if some of the carbonate is 3 

removed by ion pairing (and some of the Ca2+ as well), then additional CaC03 can dissolve to 

replace those that were "lost." This is the primary reason that CaC03 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 pre,sent 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 NaSO4 - and MgSO4 
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. 

Ignoring ion pairing and complex formation for the moment, phosphate is primarily found in the 

HPO4 
2- and PO4 

3- forms in seawater. This is quite different than in freshwater at the same pH, where 

the H PO4- and HPO 4 
2- forms predominate. Table III shows the forms of phosphate present in 2

seawater at a pH of 8.1. 

To a large extent, the high proportion of phosphate present in the TABLE Ill 
3 Speciation of Phosphate inPO4 - form in seawater is due to ion pairing, just as in the case of 

Seawater 
carbonate. These various phosphate species pair extensively with Form Percentage of total in 
magnesium and calcium in seawater. PO4 

3- is nearly completely ion seawater 
(at pH 8.0) 

paired (96 percent), while only 44 percent of HPO4 
2

- is paired. This is H PO 
trace3 4 

what causes the shift in the equilibrium to more of the P04
3- form in H PO - 0.5 percent

2 4 

seawater compared to freshwater Gust as it does for carbonate). , 2HP0 - 79 .2 percent
4 

A Hydrogenphosphak Ion 

Phosphorus is 
also contained in 
dissolved 
organics. While 
natural seawater 
has more 

inorganic phosphate than organic forms, this may not be 
true in aquaria where much higher organic levels prevail. 

Metals 

PO 3- 20.4 percentAdditionally, phosphate 4 

will interact with certain 
ions in a manner that is much stronger than simple ion 
pairs. Phosphate can, for example, complex with a number 
of positively charged species, including both metals (e.g., 
iron) and organics. These interactions further serve to 
reduce the concentration of free phosphate. 

0 
II HP.-c/

H--_c/ ~ 
I 

H 
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Phosphoric Acid 
The metals, in particular, are strongly ion paired in 

solution. Copper primarily forms soluble CuC03, iron 


forms soluble Fe(OH) and silicon (not strictly a metal) forms (Si(OH)4. Some of the other metals 3 


that are biologically important (e.g., zinc, molybdenum, manganese, cobalt) form a wide variety of 

ion 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. CuC0 73.83 

Cu(C0 )t 14.2
In addition to complexation of metals to the widespread organics 3


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


of complexation to specific organics that were made exclusively for Cu2+ 3.9 

that purpose. For many microorganisms, metals such as iron are 


Cu(OH)2 2.2 
limiting nutrients for growth and these creatures have designed 

CuS04 1.0systems to bring iron to them. 
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~It is present at about 11 pp~ 
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 (02) 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
3

) ranges in concentration from 0.02 to 8 ppm (as ammonia), nitrite (N0
2

-) ranges from 0.005 to 

0.2 ppm (as nitrite) and nitrate (N0
3

-) 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 
2hydroxylamine (NH

2
0H), nitrous oxide (N20), and hyponitrite (N20 2 -). 

Ammonia exists in two forms in seawater. The primary 

form is ammonium (NH4+), which accounts for about 95 

percent of the total in seawater at a pH of 8.1. The 
secondary form is free ammonia (NH3), which accounts for 

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 of 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. Ifone draws a 
simple structure for these molecules it appears that the 
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. 

' N__.o ~ "(""N~o 
ReAflnance Fonns 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 
(-% in the case of nitrite; -1/3 in the case of nitrate). 

Iodine ~--·· 

<\..N"_..u ... ~ -t\~"="°'(..l -~r~~~o 
II -·· II ~IIodine seems to get an amazingly disproportionate amount 
0 0of discussion with respect to marine aquaria and much of it 

is incorrect. The reasons for this are many, but are primarily -- . 
related to its chemical and biochemical complexity. In fact, 
its chemical complexity is far greater than many aquarists are aware. 

Iodine takes two primary forms in seawater: iodide (r) and iodate (I03-). The often quoted value for 

l'nlLoI! ;\mmDnium 
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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 ofboth 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 

0 0 good evidence, however, that iodide is rapidly depleted in 

~~ marine aquaria, although it is not well established where it 
goes. Conversion of iodide to iodate has been observed in 
aquaria, but this may not represent a significant sink. Iodate 
itself is much slower to become depleted from marine 
aquaria and can build up to toxic levels if it is being 

o~ actively dosed. 

An additional complication is that some aquarists dose a 
third form of iodine: I2. Lugol's solution, for example, is a Iodate 

combination of iodide and iodine. When iodine (as I2) is 

added to seawater, 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 ofphenomena. 

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 ofReef 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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Detailed composition of seawater 
at 3 5o/c r toSalnJlY 

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 O.OOOC 
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 O.OOOL 
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 O.OOOE 
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 Iodine I 166.904 0.064 
Beryllium Be 9.0133 0.0000006 Xenon Xe 131.30 O.OOOC 
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 O.OOOC 
Fluorine F 18.998 13 Cerium Ce 140.12 O.OOOC 
Neon Ne 20.183 0.00012 Praesodymium Pr 140.907 O.OOOC 
Aluminium Al 26.982 0.001 Neodymium Nd 144.24 O.OOOC 
Silicon Si 28.086 2.9 Samarium Sm 150.35 O.OOOC 
Phosphorus P 30.974 0.088 Europium Eu 151.96 O.OOOC 
Argon Ar 39.948 0.450 Gadolinium Gd 157.25 O.OOOC 
Scandium Sc 44.956 <0.000004 Terbium Tb 158.924 O.OOOC 
Titanium Ti 47.90 0.001 Dysprosium Dy 162.50 O.OOOC 
Vanadium V 50.942 0.0019 Holmium Ho 164.930 O.OOOC 
Chromium Cr 51.996 0.0002 Erbium Er 167.26 O.OOOC 
Manganese Mn 54.938 0.0004 Thulium Tm 168.934 O.OOOC 
Ferrum (Iron) Fe 55.847 0.0034 Ytterbium Yb 173.04 O.OOOC 
Cobalt Co 58.933 0.00039 Lutetium Lu 174.97 O.OOOC 
Nickel Ni 58.71 0.0066 Hafnium Hf 178.49 <O.OOC 

Copper Cu 63.54 0.0009 Tantalum Ta 180.948 <O.OOC 
Zinc Zn 65.37 0.005 Tungsten W 183.85 <O.OOC 
Gallium Ga 69.72 0.00003 Rhenium Re 186.2 O.OOOC 
Germanium Ge 72.59 0.00006 Osmium Os 190.2 
Arsenic As 74.922 0.0026 Iridium Ir 192.2 
Selenium Se 78.96 0.0009 Platinum Pt 195.09 
Krypton Kr 83.80 0.00021 Aurum (gold) Au 196.967 O.OOOC 
Rubidium Rb 85.47 0.120 Mercury Hg 200.59 0.0001 
Strontium Sr 87.62 8.1 Thallium Tl 204.37 
Yttrium Y 88.905 0.000013 Lead Pb 207.19 O.OOOC 
Zirconium Zr 91.22 0.000026 Bismuth Bi 208.980 O.OOOC 
Niobium Nb 92.906 0.000015 Thorium Th 232.04 O.OOOC 

Uranium U 238.03 0.0032 
Plutonimu Pu (244) 

Note! ppm= parts per million =mg/litre = 0.001 g/kg. 
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Dissolved Oxygen Table (mg/I) 


Salinity 

Temperature ~~~ 15 
oc 
0 I 14.6 14.11 I 13.64 13.18 

2 I 13.81 13.36 I 12.91 12.49 

4 I 13.09 12.67 12.25 11.85 

6 I 12.44 12.04 11.65 11.27 

8 I 11.83 11.46 11.09 10.74 

10 I 11.28 10.92 10.58 10.25 

12 
14 

I 10.77 

I 10.29 

10.43 
9.98 

10.11 
9.68 

9.80 
9.38 

16 I 9.86 9.56 9.28 9.00 
9.10 8.82 8.55 8.29 

8.73 8.47 8.21 I 7.97 

8.38 

8.06 
7.77 
7.49 
7.23 
6.98 
6.75 

8.14 

I 7.83 
I 7.54 

I 7.28 
I 7.o3 
I 6.79 

I 6.57 

7.90 
7.60 
7.33 

7.07 
6.83 

I 6.61 

1 6.39 

I 7.66 
I 7.38 

I 7.12 
I 6.87 

I 6.64 

I 6.42 
I 6.22 

I 
I 

18 I 9.45 9.17 8.90 8.64 

20 I 9.o8 8.81 8.56 8.31 

22 I 8.73 8.48 8.23 8.00 

24 I 8.4 8.16 7.93 7.71 

26 I 8.o9 7.87 7.65 I 7.44 
28 I 7.81 7.59 7.38 I 7.18 
30 I 7.54 7.33 7.14 I 6.94 

25 30 35:]~~~

12.74 I 12.31 11.90 11.50 
12.07 11.67 11.29 10.91 
11.47 11.09 10.73 10.38 
10.91 10.56 10.22 9.89 
10.40 10.07 9.75 9.44 
9.93 9.62 9.32 9.03 

9.50 9.21 8.92 8.65 
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5.  Results and Observations - 2820 

a. Sample/Locations Observations 

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

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

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

b. Gas Composition Observations 

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

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

c. Flushwater Composition Observations 

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

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

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

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

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

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

d. Oil and Grease Observations 

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

e. Pipe Cutout Observations 

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

This sample showed only light surface rust and had some debris in the 5-7 o’clock 
position of the line, indicating that there may have been some standing fluid in the 

Flushing Phase “A” Final Report Page 20 



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

Photo #15 

Flushing Phase “A” Final Report Page 22
 



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

 PLATFORM
 MMS General  ODS General  MMS Location  MMS Facility 

Water 49 feet Function WP Lease 741 feet Helideck Yes 

Major No Piles NA Complex 10025 Quarters None 

Decks 1 Slots 3 Longitude -94.119 Generator No 

Slots 3 ODS ID 738 Latitude 29.259 Cranes NA 

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

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

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

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

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

 PIPELINES MMS 
Segment 2820 

Origin HI-135-1 

Terminus HI-136-A 

O.D. 3'' 

Length 1,500' 

Product BLKG 

Status ACT 

Installed NA 

Abandon NA 

Revised Aug-94 

Operator SHELL OFFSHORE INC.

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

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

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

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

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

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

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

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

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

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

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

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

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



I. Pipeline Information 

PIPELINE FLUSHING AND SAMPLING RECORD 

MMS Segment No. 2820 
Date: 10/24/2000 
Pipeline Origination
 Area 
Block 
Platform 
Lease 

High Island
135
#1
OCS-G-0741 

Pipeline Destination
 Area 
Block 
Platform 
Lease 

High Island
136
A
OCS-G-0742 

Pipeline Size (in) 3 
Pipelines Length (ft) 1,500 
Pipeline Volume (bbls) 13 

II. Flushing Information 
Flushing Information
 Volume Flushed 
Flow Rate (GPM) 
Pigged Used 
Type of Pig 
Size of Pig 
Clean Returns 

1000g
100
No
No
No
Yes 

Inhibitor
 Chemical Inhibitor Used
 Type of Chemical
 Quantity of Chemical 

Origination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Destination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Comments: 

Company Representative 

Signature 



III. Sampling Data - Tracking Information 
Sample Location 
Platform: 
Pipeline Sampling Site: 
Flushing Start Time: 

HI 136A 
Top of Riser Bleed Valve 
15:00 

Gas Samples 
Vacuum Tubes 

Sample ID Sample Date Vol. Flushed (g) H2S (PPM) 

Plastic Bags 

2820-1 10/24/2000 0 0 

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

Water Samples 
Mineral Pattern Analysis 

Sample ID Sample Date Vol. Flushed (g) Notes 

Oil and Grease Analysis 

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

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 



HI-135#1 

' 

PL SEGMENT 2820 
1820 FT. 

[ FlU9*D 

5•-0• PIPELINE SECTION 
REMOVED FOR SAMPLE 

2820-6-'-'ATER 1!!1250' 
2820-F-lolATER 

0 11/00 

REV DA~ 

HI-136A 

2820-B-GAS 2670' 

PROJECTII WM0070 

PIPELINE SAMPLE LOCATIONS 

ISSUED 
HIGH ISLAND 135 1 HIGH ISLAND 136A 

DVG. Nil REV 
""40070E 0 

DATE 
CSA 11/00 
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Figure 2 - Gas Composition (Major Constituents) - 2820
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Figure 3 - Gas Composition (by Mol%) - 2820 
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Figure 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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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 


HOUSTON, TEXAS 77054 

PHONE (713) 660-0901 
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CERTIFICATE 	OF ANALYSIS NUMBER 110003-00SA 

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

For : Winmar 
Attn: James Wiseman 

5700 NW Central Dr. Suit 150 
Houston, Texas 

TCD Analysis: 

,-

UnNormalized, Mol% 96.292 

Specific Gravity 0.6054 

(Air= 1.000@ 60F) 

Net 
 ·Gross 

BTU I f t3 886.0 Dry 982.8 Dry 
( @ 14.65 & 60F) 870.6 Wet 965.7 Wet 

77092 

SAMPLE 
COMPONENTS MOL % 

~ 	 Hydrogen 1.445 
Carbon Dioxide 0.028 
Ethylene 0.000 
Ethane 1.802 
Acetylene 0.000 
Argon/Oxygen 0.469 
Nitrogen 5.783 
Methane 89.273 
Carbon Monoxide 0.000 

SOUTHERN PETROLEUM LABO~TORIES, INC. 

Fr;;;6C: DeAngelo 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 2 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-00SA 

Sample ID.: 2820-1 
: 10/26/00 MWOO?O 

For : 	 Winmar 
Attn: 	James Wiseman 

5700 NW Central Dr. Suit 150 
Houston, Texas 77092 

FID Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hexanes Plus 0.530 
Methane 89.273 
Ethane/Ethylene 1.ao2 I 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-Pentane 0.048 

SOUTHERN PETROLEUM LABORATORIES, INC. 

e';Jf~ 
Ft'ed C. DeAngelo 



------------------ --------- ---------
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HOUSTON LABORATORY 
BBBO INTERCHANGE DRIVE 


HOUSTON, TEXAS 77054 

PHONE (713) 660-0901 


PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-00SA 

Sample ID.: 2820-1 

: 10/26/00 MW0070 


For : 	 Winmar 
Attn: 	James Wiseman 


5700 NW Central Dr. Suit 150 

Houston, Texas 77092 


Completed Analysis: 

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 I 0.000 0.000 I 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 
iso-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. 


jredC. DeAngelo 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 1 OF 3 

CERTIFICATE 	OF ANALYSIS NUMBER 110003-00lA 

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

For : Winmar 
Attn: James 	Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

TCD Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hydrogen 0.000 
Carbon Dioxide 0.039 
Ethylene 0.000 
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 I f t3 671.8 Dry 744.8 Dry 
( @ 14. 65 & 60F) 660.1 Wet 731.9 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 

/,..t.t/4Jk 

F~dC:DeAngelo 
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HOUSTON LABORATORY 
8680 INTERCHANGE DRIVE 

HOUSTON, TEXAS no54 
PHONE (713} 860-0901 

PAGE 2 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-00lA 

Sample ID.: 2820-A 

: 10/26/00 WM0070 


For : 	 Winmar 
Attn: 	James Wiseman 


5700 NW Central Dr. Suite 150 

Houston, Texas 77092 


FID Analysis: 

SAMPLE 

COMPONENTS MOL % 


Hexanes Plus 0.410 

Methane 67.436 


,,-.... 	 Ethane/Ethylene i.s10 I 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, INC. 


Fr}?dc. DeAngelo 



------------------ --------- ---------

11-30-00; 14: 18 ;SPL HOUSTON ;7136606035 # 5/ 26 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGB 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-00lA 

Sample ID.: 2820-A 

: 10/26/00 WM0070 


For : 	 Winmar 
Attn: 	James Wiseman 


5700 NW Central Dr. Suite 150 

Houston, Texas 77092 


Completed Analysis: 

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 I 0.000 0.000 I 0.000 
Argon/Oxygen 5.529 8.577 
Nitrogen 24.476 33.260 
Methane 67.436 52.449 
Ethane 1.510 2.201 
Propane 0.300 0.642 
iso-Butane 0.125 0.351 
Propadiene 0.000 0.000 
n-Butane 0.079 0.223 
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 o.ooo 
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. 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 


HOUSTON, TEXAS n054 

PHONE (713) 660-0901 


PAGE 1 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 

TCD Analysis: 
------------------------------------~---------------------------------

SAMPLE 
COMPONENTS MOL % 

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 
Carbon Monoxide 0.000 

UnNormalized, Mol% 88.386 

Specific Gravity 0.8848 
(Air = 1.000 @ 60F) 

Net Gross 

BTU I f t3 303.6 Dry 336.1 Dry 
( @ 14.65 & 60F) 298.3 Wet 330.2 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 

/J
p.ffef4k 

F~d c. DeAngelo 



-------------
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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: 

SAMPLE 
COMPONENTS MOL % 

Hexanes Plus 0.462 
Methane 28.448 
Ethane/Ethylene o.694 I 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. 

/J// 	///"~$~-
Fr~ DeAngelo 



------------------ --------- ---------
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 


HOUSTON, TEXAS n054 

PHONE (713) 660·0901 


PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER ll0003-002A 

Sample ID.: 2820-B 

: 10/26/00 WM0070 


For : 	 Winmar 
Attn: 	James Wiseman 


5700 NW Central Dr. Suite 150 

Houston, Texas 77092 


Completed Analysis: 
--------------------------------------------;------------------------
Component MOL % 	 WT% 

Hydrogen 0.000 0.000 

Carbon Dioxide 1.517 2.605 

Carbon Monoxide 0.000 0.000 


(/~ Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 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 o.ooo 
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. 


e-'JJ!¥ 

Fled c. _peAngelo. 



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

HOUSTON LABORATORY 
8880 INTSACH.O.NG! ORIVE 
HOUSTON, TEXAS 77054 

(71!) i60-0901 

Client Sample ID 282Q..D Collected: SPL. Sample ID: 00100898-06 

Site: WM0070 

Analyses/Method Result Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq. # 

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L
0;1 &'i:~i-ea8e.roia1 Reooverab1e - ··· · i2o 2.0 1 E 11/06/00 9:00 461303 

Qualifiers: NO/U • Not Deteeted at the Reporting Limit 
S • Analyte detected In the assocl~18<1 Method Blanl< 

>MCJ. - Result Over Maximllm Contamination LimJt(MCL) 

D - ~urn:ig'1C~ Recovery unreportaPle Clue to Puuuon 
• • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
1117100 1·: :56:28 AM 



11 /07 JOO 12 :40; JetlSx #95E.; Page 8/13713 6608975;Sent by: SPL 

HOUSTON LA BORA TORY 
8880 tNTCRCHANGE DRIVe 

HOUSTON, YliXAS 7?054 

(713) 660·0901 

Client SampJe ID 2820-E 	 Collected: SPL Sampls ID: 00100898-07 

Site: WM0070 

Analyses/Method Re.suit Rep.Limit Dll. Factor QUAL Date Analyzed Analyst Seq. # 
"' .. 

OIL & GREASE, TOTAL RECOVERABLE MCL 1:413.1 Units: m~/L 
ou & Grease:rotar Recoveriti19 - - 7.s 2.0 11106100 9:00 461305 

Qijalifiers: 	 NO/U • Not Detected at the Reporting Limit >MCL - Result O~r Maximum Contamination L.imit(MCi.) 

B • AnaJyte detected in the as.sooiated Method alank o -Surrogate Recovery Unreportable due to Dilution 

• - Surrogate Recovery Outside Advisable QC Limits Ml • Matrix rnterference 

J • Estimated Value between MDL and POL 
11h/OO 11:58:21i1AM 



11/07/00 12:40; Jetfax #955;Page 9/13713 6608975; Sent by: SPL -----

HOUSTON LABORATORY 
86&0 INTERCl'IA.NGE llRIVE 
HOUSTON, 'l'SXAS 77054 

(71.~J &60--0901 

Client Sample ID 2820..F Collect8d: SPL Sample ID: 00100898-08 

Site: WM0070 

Analy$0$/Method Result Rep.Limit Dil. Factor QUAL Date An<1l~ed Analyst Seq.# 

OIL & GREASJ:i TOTAL.~~COVE~~~~ MCL E413.1 Units: mg/L 
Oil & Grease,Total Recoverable ND 2.0 11/06/00 9:00 461306 

Qualifiers: NDJU • Not Detected at the Reporting Limit >MC!. • Res1..111 Over Mall:imum Contamination l.imit(MCL.) 

B - Analyle detected in lhB assooiated Mi;,tho<J 61cink 0 - Surrogate Recovery lJnreportable due to Dilution 

• - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix 1n1erference 

J - Estimated Value betwMn MOL and PQL 
1117/00 1~:56;2S AM 



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

HOUSTON l.ASORATORV 
8880 INTERCHANGE ORJVE 

HOUSTON, TEXAS 77054 
(71:1) 6641-11,01 

Client Sample ID 2820-4 Collected: SPL Sample ID: 00100896-07 

Site: HI 135/136 

Analyses/M&thod RHult Rep.Limit Oil. filctor QUAI- Date Analyzed Analyst Seq. # 

~~~!N.ffYt ~IC~~~QNA!~ . ..M.I.?~ ... !\!~~~~ ~ ...... ~-!1.~~!i.: "!S!!:: . 
Alkalinity. Siearbon.&te 279 2 11/01/00 14:00 SN 461528 

ALKAL!NITY, CARBONATE ~~32Q .!;I ~nits.:.msl.b .. 
Alkalinity, Garbonate .. - ND 2 1 11101/00 14:00 SN 

....... ·-···· -· ···- - ....... 
460250 

--··--·- ·--··· 

c~.'=o~DE1 TOTAi:: MCL E325.3 .. Units: mg/L 
Chloride 

............ 

10800 250 250 11/08/00 11 :00 CV .... ··-.' .. ·····---·· ..···· ····-·· ·--·-· 
468319 

M~T~~-~y M...IITHQQ ~~.,~.! TQT~--
aanurn 13.5 0.005 

MCL .. SyY'601.0B 
1 

. -~nl~: mg/L 
11/10/00 22:17 E_B . . ··- ..... · 471285 

C~ci~ MA 0.1 1 ~ 11~0.1.~~-~~-:1!... e,,.a 471285 

Iron 91.3 0.02 1 11110/00 22:17 E_B 471285 

Ma~n~siurn 38.5 1 10 11/13/00 16:22 JM 471771 

Potassium 51.5 20 10 11/13/00 16;22 JM 471771 

Run ID/Seq#: TJA..,,001110C-471285 
PI!!ll Method Prag Oate Prep Initials 

swao1 oA !1110112000 8:30 .MR 
Run ID/Se<!#: TJA 0011138-471771 
Pnm Method "P.cen Oate Prep Initials· 

SW3010A ... . 
.. 

11/01/2000 8:30 
.. 

MR 
.. .. .. . .. 

PH MCL E150.1 Units: pH ~aj~. 
pH 7.5 0.10 11/01100 16:00 EC 458741 

R~~!~1~~9.E @.~~ .C: 
Resistanoe ND 0.00100 

MCL 120.1 tJn.!~!.!'!'!~.ta_f!!!!~'!!. 
11103100 s:15 c _ _v 451403 

.. -···· ... .... . ....... ··--··•"" -···· ·-·-···· 
SPECIFIC GRAVITY MCL ASTM D-1429 ljni~s; ~p~ifi<? g!~Yi~.@ 

Specific Gravity 1.014 
'••••••• ••••-•• ,.... ......-..-.---·-·-·-•">H ·-·-··-· 00 ,,_, "''" '' 

0 
..... 

11106100 11:00 
···--· --··· .....,.,_,_ 

c_v 462235 

SULFATE, TOTAL .~~@.~:.msl'=.-. 
Sulfate 11101/0010:00 SN 458831 

' M '•" ••" .,. ____ .-~ • ... ··- .. ·--·- ·-. .. --· 
TQT~~J~~~~Q~_'l;.Q§QU[:J.§ ... 

Total OJssoJvecl Solids, Calculated · •.. 
17900 10 

. !:Jnits: mg/L 
11/13/00 18:00 ES 471972 

••-n··~o.· ' 

MCL TDS-MINERAL Units: mg/L 
6700 10 11/13/00 18;00 ES 471989Total Sodium, Calculated 

-·· 
TOTAL SUSPENDED SOLIOS ..... · , ....... 

Suspended Solids (Residue.Non· 898 B 
MCL E160.2 

2 
Ltnlts: t11g/f:: .. 

11/03100 1o;45 EC 462121 
Filterable) 

Qualifier5: NO/U - Not DetEICled at the Rel)Orting 1.imll >MCL - Result Ovr;ir Maximum Contamination Limit(MCL) 

6 • Anillyte tletectael rn ltle associalell MelnOd BlanK U • Surrogale Recovery unrepcnao1e Clue to Dilution 
•.Surrogate Recovery Outside Advisable QC Lirnits Ml - Matrix lr1terference 
J - Estimat~d Value bt:ilw~en MOL ilnd POL 

11114100 tC:S9:QS AM 



Sent by: SPL 713 6608975; 11/14/00 15:36; Jetlax #272;Page 11/12 

HOUSTON LABORATORY 
88BD INrEiRCHANGli. DRIVt; 

HOUSTON, TEXAS 77056 

{71l) 160·0901 

Client Sample 10 2820-5 Collected: 10127100 SPL Sample ID: 00100896-08 

Site: HI 1351136 

Ro&ult Rep.Limit Oil- Factor QUAL 

Al:-~LINITY, BICA~~Q~ATf: MCL M2320 B 
Alkalinity. Bicarbonate 192 2 .. .. - .... .. . . ' .. 

MCL 

Alkalinity. Carbonate ND 2 


CHLORIDE, TOTA~ ..MC!.-. E325.3 
Chloride 16100 250 250 

Mlf#TA~~ BY N!~T.t-fOO 6010B, TOTAL MCL SW6010B 
Barium 0.218 0.005 

Calcium 409 0.1 


Iron 3.49 0.02 


Magnesium 1310 1 10 


Potassium S85 20 10 

< 0 ~--·-- •0-M..-~ ·-- -·- 0 

.~~-~-1~.J~~~ #: TJA_0011_1~~-~.71~~~- . 

PfeQ Method Prep Date ~~-----+·1=p~.=~~e.=p.=l.n.·=i.ti.=·.a.~lsl
SW3010A 11/01/2000 8:30 
•OO•••O•O•MOO oOOo 

Run 10/Seci #: TJA_001113B-471772 

Prep Method tP=re>i!:iD!=oD!!:s,,.t,,,,_e_____~1PM=r=Re9JnitialsI 

:Swso10A ....1 _110~12000 s:3o 


PH MCL E150.1 
pH 7'.8 0.10 1 

. .. ..... 
R!=Sl!?TAf.'.!~~JQ)....~5. C MCL 

Resistance ND 0.00100 
. .. ...... ··--·..-· ··-··'" ~-· -·-- ... " ... .... ·-.'-~·-

SPECIFIC GRAVITY MCL ASTM, P-1'.!~9·-·····-·- ·--- .....
Specific Gravity 1.032 0 

su~.FAT~, TOTAL MCL 
Sulfate 6600 1000 1000 

... ··- ·-·-· .... 
TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL 

Total Dissolved Solids. Calculated 35500 10 
.... -

TOTAL SOl:)ll!M! ~~cuµ_J~D 
Total Sodium, Calculated 10500 10 

·--------··-·----·... ,_ 

Tc;>T~_§~~Pi?~i?EO ~9~1PS M.C!
Suspended Solids (Residue,Non 789 4 

Filt_erable) 


Oate Analyzed Analyst Seq.# 
.. . .. 

Uni~s: m9!~. 
11101/00 14:00 SN 461529 

Units: '!'Sf.!:- .. ···-····· ...... . 
11/01/00 14:00 SN 460251 

.~.~.!!_~;~alb. 
11108100 11 :00 CV 468321 

'"" ·······-· ... ··-·· ..... " 

.. lJ!'l!~: mg/L 
1.11~~100 2~:~ .i:~e 471286 

11/10100 22:32 E.,...B 471286 
11110100 22:32 E_B 471286 
11113100 16:26 JM 471772 
11113/00 16:26 JM 471772 

.............. 
. . .. ~nits: pH Units. 
11101/00 16:00 EC 458742 

............... 
.. . ...... ... ... --· .. 
Units: Mo~~~.C!.'!! 

11103100_9;15. ~~~ 461405 

.... ~!lit5~.-~~!=iflc Gr~'!'!1Y@ . 
111os100 11 :oo c_ v 462236 

" ..._, ... ' 

. -. ~!"IJ!.~; m.QI~ 
11/01/00 10:00 SN 

.. - ~~ .... ···-. ··--· ....... .
. ... · '. 

~!!!!5-; !!'Qt!
t 1113100 18:00 ES 471973 

Units: mg!~ 
11113100 1a:oo .. -· -·  ....... 

es 471990 
... 

. Units: tn9-'h_ 
11/02/00 15:00 EC 461982 

Quallflers: ND/U - Not Di.:tet:ted at the Repotting l.imit >MCL. - Result Over Maximum Contamination l.imit(MCL) 

B • An011yr.i11 aetecisa In tne assoctatec:I Method 1;11an1e O • :Surrog~l.tl Ri:=l.llvtiry unreponao1e oue to 011ut1on 
• - Surrogate Recovery Outside Advisable QC Limil5 Ml - Motlrix tnterfarE:nce 

J • Estimated Value between MOL and POL 
11/14/00 10:!59:06 AM 



-----

Sent by: SPL 713 6608975; 11/14/00 15:36; Jettax #272;Page 12/12 

HOUSTON LABORATORY 
1880 INT£RCH"NGE DRIVE 

HOUSTON, TEXAS 77054 
{713) 661>-0il01 

Cllent Sample ID 2820-6 Collected: 10127/00 SPL Sample ID: 00100896--09 

Site: HI 1351136 

Analyses/Method Result Rep.Limit Oil. Factor QUA!.. 

A~~!~l.TY, ~.19.MB.QJllATE MCL ~~~~Q ES 
Alkalinity, Bicarbonate 152 2 1 

... .... --·.··-~-· 

MCL ""~~2Q ~ 
Alkalinil)', Carbonate ND 2 1 

~". ... _ ....... .. ·--- ..... 
.. 
.. ....... ... - ··-- --·--·-...-...... ······--·-··· 

Ci'.11::9~11?;! T<?If.'_~ MCL ...~~;?~.3 
Chloride 16500 250 250 

~--~··-····· --···· ................................. . ... 
 -········-"•*'"" 
METALS BY METHOD ~0108, TOTAL MCL SW6010B 

.. ·-·- ····-·· . 
Barium o.069~ 0.005 

Calcium 431 0.1 

Iron 0.387 0.02 1 

Ma'lncssium 1330 10 
Potassium 390 20 10 

Run ID/SQq #: TJA_001110C-471287 
PrepMeihod'·----·- i:>~eo.oaie · ____ ,_JPrP.n 1nitiali;I 

S'!.1:'?.9.10~. . 11101120008:30 1M~ . 
~u!'.1.£11~1)~#; T~~_,001113B-47177S 

Prep Date __ --···------IiiP.,;r.,.Rp~loi!i!!jtj<..,~I;,;;;~I 

·-··--·--·------- 

Prep Method 

SW3010A 1110~~2000 8:~0 MR I 

PtL MCL E150.1 
pH 8.1 0.10 1 

Rf:~IST~N~E.@?;.; ~ MCL 120.1 
Resii;tance 0.015 0.00100 

SPECIFIC GRAVITY ASTM D-1429 
Specific Gravity . . . 1.016 0 

, ... ----·--·-·· ·--······· 

$~-~~'.!'~· TOTAL .... E375.4 
Sulfate 6500 1000 1000 

...... 
•• o •H • • 

TOTAL DISSOLVE~ SQLIDS MCL TDS-MINERAL 
Total Di:5eolved Solid$, ca1c:u1ated 35900 10 

... .. . ... ...... .... 
TOTAL SODIUM, C~C_ULATED MCL TDS·MINERAL 

Total Sodium. Calculated 10600 10 

····- .... 

. . 
.. ·····-··---·---------------... :-..-.-··---:-:--··· 

TOTAL SUSPENDED ~QpQ~ MCL E160.2 
Suspended Solids (Re~idue,Non 66 4 
Fifterable) 

Date Anal~ed Analyst Seq. # 

.... Yr@i;_: .f!.!9!L 
11/01/00 14:00 SN 461531 

.... . . ..... 

Yr!!!~:.mgt~. 
1 t/01/00 14:00 SN 460253 .. 

..•. 

.... ~!1J!!!.me1.~ 
11108/00 11 :00 CV 468322 
.................... 

Units: ITIS!~. 
11110/00 22:36 e a 471287 

'''"" M••••<o "'' ·11110100 22:36 E_B 471287 
11/10/00 22;36 E 8 471287-

11113100 16:31 JM 471773 
11/13100 16:31 JM 471773 

.. 

.. lJnlts: pH Uf!i~ 
11/01/0016:00 EC 4t>S744 

o •HO ooo •O ... • ......·-- ''·-·-·---' '.. ... ................ _,, ···-···· 

.~ril~: 1V1o~_msJcm 

i11os1009:1s c_v 461407 

!J~l~! ~c~.i~.~~'!'.i~.® 
1110610011;00 c_v 462237 

Uni.~~ 1119!~ .. 
11/01/00 10:00 SN 458834 

U11i~.: ms!~ 
11113100 18:00 ES 471974 

Uni~.: '!'I.sf~ .. 
11/13/00 18;00 ES 471991 

. ............ -... .. - ... ..
~ ~····· 

Uni~~: mafb... 
11/02100 15:00 EC 461983 

Qualifien;: ND/U • Not Detected at the Reporting Limit :>MCL - Re5ult Over Maximum Contamination Llmit(MCL) 

(j • fl.mllyto OOltiCilOll 1n lllu i:Ji:ijjUl.illllt;tl MOU IOU tlli:Jflll o • 1:iu11uueito flcoovo1y unn:;pon.lltile aue to ouuuon 
• • Surrogate Recovery Outside Advisable QC Limits Ml· Matrix lnterterence 
J - Estimateel Value between MDL and PQL 

11114/00 10;Q9;07 AM 



 

 

 

 

 

6. Results and Observations – 2822 

a. Sample Locations Observations 

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

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

b. Gas Composition Observations 

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

c. Flushwater Composition Observations 

i. Mineral Pattern Analysis 

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

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

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

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

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

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

ii. Nitrogen and Oxygen Concentration 

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

Photo #16 

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

d. Oil and Grease Observations 

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

e. Pipe Cutout Observations 

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

Photo #17 

The line also showed significant metal loss corrosion. The weld at the tubeturn to 
pipeline connection also showed deep pitting corrosion. 
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Photos #18 and #19 - Pipeline Sample Photos - 2822 
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SHELL OFFSHORE INC.SHELL OFFSHORE INC. 
HI-135-2HI-135-2

 PLATFORM
 MMS General  ODS General  MMS Location  MMS Facility 

Water 50 feet Function WP Lease 741 feet Helideck Yes 

Major No Piles NA Complex 10015 Quarters None 

Decks 1 Slots 3 Longitude -94.112 Generator No 

Slots 3 ODS ID 739 Latitude 29.260 Cranes NA 

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

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

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

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

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

 PIPELINES MMS 
Segment 2821 2822 2823 

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

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

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

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

Product BLKG BLKG BLKG #N/A 

Status ACT OUT PABN #N/A 

Installed NA NA NA #N/A 

Abandon NA NA NA #N/A 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



I. Pipeline Information 

PIPELINE FLUSHING AND SAMPLING RECORD 

MMS Segment No. 2822 
Date: 10/27/2000 
Pipeline Origination
 Area 
Block 
Platform 
Lease 

High Island
135
#2
OCS-G-0741 

Pipeline Destination
 Area 
Block 
Platform 
Lease 

High Island
136
A
OCS-G-0742 

Pipeline Size (in) 4 
Pipelines Length (ft) 4,000 
Pipeline Volume (bbls) 62 

II. Flushing Information 
Flushing Information
 Volume Flushed 
Flow Rate (GPM) 
Pigged Used 
Type of Pig 
Size of Pig

 Clean Returns 

4000g
100

No
No

Yes 
Inhibitor
 Chemical Inhibitor Used
 Type of Chemical
 Quantity of Chemical 

Origination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Destination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Comments: 

Company Representative 

Signature 



III. Sampling Data - Tracking Information 
Sample Location 
Platform: 
Pipeline Sampling Site: 
Flushing Start Time: 

Hi 136A 
Hose Connection w/ Sampling Spool 
13:00 

Water Samples 
Plastic Bottles - Zero Head Space 

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

Sample ID Sample Date Vol. Flushed (g) Notes 
2822-A 10/27/2000 0 

Oil and Grease Analysis 

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 
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 



2822-2-W'ATER 
2822-B-IJA TG1 

HI-136A 


J 
282?.-!-'.IATER 

2822-6 @-14' 
2822-F-W'ATli< 

@780' 

2622-A-W'A~ER 

HI-135#2 

PL SEGMENT 
4120 fT. 

PL VQ..UME Fl.G/FlG 2472 CAL. 

60' 

2822-5-\o/ATER !!3300' 
2822-E-\JATER 

s·-o· PIPEUNE SECTION 
REMOVED FOR SAMPLE 

2822-CC-\o/ATER @2506' 2822-4· \o/A fER @2460' 
282 -D-IJA c.i< 
2822-BB 

2822-8-iJATER !!1666' 
2822-H 

2822-7-W'AT(R !!'826' 
2822-G 

2822-3-YATE>< i!!l!:.20' 
2822-C-IJATER 
2822-t,A 

4000' 
_______J 

0 11/00 ISSUED 

REV DA'IE OES<aPTION 

JW 

BY APP'O 

....~ ....-!Y-lllllS.LllOl-OC. 
/lllOllf'mfll.l!llJIRlllll'lf'UtllmE\AEB 
UN:lal'Da•llK•UllOftDWG.SWJ. 
II E\9ID m lflllf c:omlDC IOM:a. IC.. 

HIDIXllllJA''IM•COlfUJfM..fltlDINlm 
~.., ~..,... (DllO, IOllDGD. 
Ub.TJll&llftll1'tli1JD.oa:wom..Qlt~ 
1'lGT4Jllr\tltfl'otJllllllll.: lJUSll&fTM!IQRI 
ftRIC!itWMiCINWICSINID.11:.. 

PROJECTI WM0070 

PIPELINE SAMPLE LOCATIONS 

HIGH ISLAND 135#2 / HIGH ISLAND 1 36A 
DATE D\olG. Nil REV 

CSA 11 /00 WM00700 0 

------------------- . _____________________________________________________J 
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Figure 10 - Flushwater Composition - 2822
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Figure 11 - Chloride and Sulfate - 2822 



Figure 12 - Iron Concentration - 2822 
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Figure 13 - Oxygen Concentration - 2822 
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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 -
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11/07/00 12:40; Jetlax #955;Page 10/13.713 6608975;ent by: SPL --------~..:.--"----~----'"--·-----·· ..--"''·\-S

HOUSfON LABORA'rORY 
111180 INTERCHAllGE PRIVE 
110USTON, TEXAS 17054 

(7U)660..08ll1 

Client Sample ID 2822·AA Collected: SPL Sample 10: 00100898-09 

Site: WM007tl 

Analyses/Method RM Ult Rep.Limit DH. Factor QUAL Date Analyzed Analyst Seq.# 

OIL & GREASE, TOTAL RECOVERABLE MCL 1:413.1 Units: mg/L 
Ou & Grease;Total Recoverable · ·· · 270 2.0 E 11/06/00 9;00 461307 

Qualifiers: ND/U - Not Detec'led at !he Reporting Limit >MCL - Result Over Maximum Contamination Limit(MC'-) 

B - Analyte detected In ttle as$0ciated Method Blank D - Surrogate Recovery Unreportable due 10 Dilution 

• - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and PQL 
11moo 11:05:29AM 



11/07/00 12:40; .Jetfax #955;Page 11/13713 6608975; Sent by: SPL 

HOUSTON LABORATORY 
SUD INTl!RC:HANGS DRIVE 


HOUSTON, TelCAS 77054 


(713) ~li0-0901 

Client Sarnple ID 2822·88 	 Collected: SPL Sample ID: 00100898-10 

Site: WM0070 

Analyses/Method Result Rep.Limit DiL Factor OUAL Dale Anal~d Analyst Seq. # 

OIL & GREASE! TOTA~ ~ECOV~RAS~. MCL E413.1 Units: m9)L 
Oil &Grease, Total Recoverable 32 2.0 E 11 i06!00 9'.(JO 461308 

r~ Qualifiers: 	 ND/U - Nol Detec!ed at the Rei:xirting Limit >MCL - Re:;ult Over Maximum Contamination Limit(MCL) 
e - Analyt& d&tecft;d in the a:s:>QeiateCI Methcx:1 Blank D - Surrogate Recovery Unreportabll!! due to Dilution 

• - Surrogate Recovery Outside Advisable OC Limits Ml - Matrix lflterference 

J - estimated Value between MDL and PQL 
111710011 :~6:29 AM 



11/07/00 12:40; .Jetfax #955;Page 12/13713 6608975; Sent by: SPL ------...--~------···.,·--· __.... ,., __..,_..__ 

HOUSTON LABORATORY 
aaao INYERCHANC'iE DRIVE 

HOUSTON, 'tEXAS ?N54 
(71lf 660.o901 

Cllent Sample ID 282.2-CC Collected: SPL Sample ID: 00100898·11 

Site: WM0070 

Analysn/Method Resuh Rep.Limit Oil. F11ctor QUAL Date Anal~ed Analyst Seq.# 

OIL & GREA~E, TOTAL RECCJ.~RAB.!-E. MCL E413.1 Units: mg/L 
Oil & Grease.Total ~ecoverable NO 2.0 11106/00 9:00 461310 

Qtlalifiers: NO/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination L.imit(MCLl 
B - AnalYte detected jn ~ a5SOeiated Method Blank O - Surrogate Reeovery Unrepottable due to Dilution 

• - Surrogate Recovery Outside Advisable QC Limits Ml· Matl'ix Interference 

J • Estimated Value between MDL and PQL 
1117/0C 11:~::!9AM 



11/07/00 12:40; Jetfax #955;Page 13/13
--~----........~......:..._.:........;__:.;...__,.;...____ ,~··· ··-'"•·--·--"713 6608975; 

Sent by: SPL 

HOUSTON LABORATORY 
6880 INTE!lCliANGc DRIVE 
lfOUSTON, T~XAS 77054 

17131 86D-090! 

Client Sample ID 2822-0D Collected: SPL Sample ID: 00100898-12 

Site: WM0070 

Analy&eS/Method Result Rep.Limit DU. Factor QUAL Date Analyzed Analyst Seq. '# 

OIL & GREASE, TOTAL RECOV~RABLE MOL E41J.1 Units: m~fL 
Oil &Grease.Total Recoverable.. - NO 2.0 1i106100 9:00 461311 

Qualifien;: ND/U • Not Deteot.ed at the Repot11ng Limit >MCL - Resull Over Maximum Contamination Limlt(MCL) 

8 • Analyte det.ected in the associated Method erank 0- Sutrogate Recovery Unreportable ctue to OHu!lon 

• - surrogate Recovery Outside Advisabie QC LimitS Ml • Matril< Interference 

J M Estimated Value between MOL and FOL 
11moo 11;sa;.30AM 



Sent by: SPL 	 713 6608975; 11/20/00 11:07; Jet1ax #510;Page 1/3 

Report To: 	 Winmar Consulting Services Project Name: HI 135ti36 WMD070 

Jame& Wi&eman Site: 
 HI 135/136 WNI0070 
5700 NW Central Drive 

Site Addtl:!SS: 

Suite i50 

Houston 

TX PO Number: WM0070 

77092 State: 
ph: (713) 895-8240 fax: (713) 895-3270 

State Cert. No.: 

j Winmar Consulting Servicaf> Dare Reported: 
i James Wiseman fax: (713) 895-8270 

11/14/0D 

I 
I 

.... 
Client Silmple ID Lilb Sample ID , . Matrix Date Collected Date Received COCID H.OLl)j

12822·A 00100895·01 Water 10/28/00 10/30/00 12:05:00 PM 11 
:2e22-s 00100895-02 Water 10/28/00 10/30/00 12:05:00 PM u 
2822-C 
 00100896-03 Water 10/2S/OO 101$0!00 12:05;00 PM ~] 
2822-D 
 00100895-04 1Water 10126100 10130100 12:05:00 PM .~] 
2822-5 
 00100895-05 Water 10/28100 10130!00 12:05:00 PM 1:::1 
2622-F 
 00100895-06 Water 10128/00 10/30100 12:05:00 PM u 

.~'''"'.2-G 00100895-07 Water 10/.28/00 10130100 12:05:00 PM ti 
.-H 00100890-08 Waler 10128/00 1 0/30/00 12:05:00 PM LJ 

Nesch1c11.Paul 


Senior Project Manager 


Joel Grice 

LabOracory Dlfacto>r 


Ted Yen 


Quality Assurance Officer 


Date 

"1120100 !0:56:24 AM 

11/20/00 

Winmar Consulting Services 


Certificate of Analysis Number: 


00100895 

HOUSTON LABORATORY 
81110 INTefl.CHANGE DRIVE 

HOUSTON, TEXAS 77054 

!?UJ G&Q-OQ01 



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

HOUSTON LABORAYORY 
11880 INTERCHANGE DRNE 

HOUSTON, 'l'EXAS 't054/~, ~~7 (7131 880..0801 

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

Site: HI 1351136 WM0070 

AnalysestMetnod Result Rep.Limit Dil. Factor QUAL. Date Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE NICL M2320 B Units; mQ/L 
Alkalinity. Bicarbonate ND 2 11/01/00 14:00 SN 401501 

ALKALINITY, C~~ONATE MCL M2320 B Units: mg/L 
Alkalinity, Carbonate 121 2 11101 tOO 14:00 SN 460235 

CH.~ORIDEr T()TAL MCL E325.3 Units: mg/L 
Ct11t:iride 13600 500 500 11108100 11:00 CV 468300 .. 

METALS BY METH<;)D !)01081 TOT~L MCL SW6010B Units: mg/L 
Barium 0.0527 0.005 11/10/0020:15 E_B 471265 

Calcium 25.2 0.1 11110/00 20;15 E,,.8 471265 

Iron 7.34 0.02 11/10/00 20:15 E_B 471265 

Magnesium 821 0.5 5 11113/00 14;46 JM 471748 

Potassium 388 :z 11/13/00 14:41 JM 47174'7 

!Pree Method Prep Date -···---JPrep 1nitia1sj 
1sw30·1~ 11/0112000 8:30 MR 

PH MCL E150.1 Units: pH Units 
pH 9.6 0.10 11/01/00 16:00 EC 468724 

RESISTANCE@25 C MCL 120.1 Units: Mohms/cm 
Resistance ND 0.00100 11103100 9;15 c_v 461385 

SPECIFIC GRAVITY MCL. ASTM D-1429 Units: Specific G!a\/i~@ 
Specific Gravity 1.02 0 111os100 11:00 c_v 462220 

. . . 

SULFATE, TOTAL MCL E375.4 Units: mg/L 
Svlfat.e 2300 250 250 11101/00 10;00 SN 458812 

.. 
TOTAL DISSOLVED SOLIDS MCL TDS-Mlt.j~~ . . Y.!1.i.t.1?: rr:igl~ 

Total Dissolved Solids, ca1culale<l 25500 10 1 11/13/00 18:00 ES 471958 
- . 

TOTAL SODIUM, CALCULATED MCL TDS.YINERAL Units: m$Ji~ 
Total Sodium, Calculated 8200 10 11/13100 18:00 ES 471975 

TOTAL SUSPENDED SOLl~S MqL E160.2 Units: mQ/L 
Suspended Solids (Residue.Non- 117 4 11/02/00 15:00 EC 461968 
Filterable) 

NDJLJ - Not Oatected at the Re;>orting Limit >MCL- Result Over Mallimum Contamination L.imit(MCL) 

i:i - Ar1e1l)'W 'ilvLv1il\l'9! in 1hv 111111ooi11t<;1t.I MvLngi;i i;mann D · tiurrogiilu RuWYufY unruporli:ltlltl dut; lo Dllutlon 

• • surrogate Recovery Outside Advisable QC L.imil!; Ml - Matrix Interference 

J • Estimated Value belwli!li!n MDI- 01r1d PQI
11120/00 ·.a:s&.2e ;w 



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

HOUSTON ~aORATORY 
8180 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(71:S) $&0·0901 

Client Sample ID 2822-B Collected: 10/28/00 SPL Sampls ID: 00100895-02 

Site: HI 135/136 WMOD70 

Result Rep.Limit DH. Factor QUAI- Pate Anal~ed Analyst Seq.# 

ALKALINITY, BICARBONATE 
Alkalinity. Bicarbonate 14.1 2 

~CL M2320 B l111!U?= rrn11LI:-. 
11/01100 14:00 SN 461504 

A~~i:!NITY! CAAf:IQN~TE 
Alkalinity, Camonate 56.6 2 

MCL M~~~D B U!1,ts: mg/L 
11101100 14;00 SN 460236 

CHLORIDE, TOTAL 
Chloride 12700 250 

JVICL E325.3 
250 

U.n i~s,: f!l!i/.L 
11 /08/00 11 :00 CV 468303 

METALS BY METH<?O.!)q19~, TOT~~ 
Barium 0.0703 

Calcium 59.3 

0.005 
0.1 

MCL SW6010B 

1 

~n.!~.=. rrifl/~ . 
11110/00 20:20 E_B 

1111 oroo 20:.20 E_B 
471266 

471266 

Iron 
Magnesium 
Potassium 

24.2 

904 

368 

0.02 

0.5 

2 

1 

5 
11/10/00 20:20 

11113/00 14:54 

11113100 14:50 

E_B 

JM 
JM 

471266 

471750 

471749 

ip pMe~ 
3010A 

Prep Date --...... 
1110112000 8;30 

-lPr~ lni!fil~J 
MR 

PH 
pH 

'. .. 
R~SISTANCE @ 25 C 

Reii!Otance 

9.2 

0.0052 

0.10 

0.00100 

MCL 1:150.1 

120.1 

~.rt!~:.Ptl ~nits . 
11101100 t6:00 EC 

Units: MohmsJcm 
11103i'009:15 c_v 

4ei8726 

461387 

SPECIFIC GRAVITY 
Specific Gravity 1.02 0 

MCL ASTM D-1429 IJ!li_~: ~~~m~ q_r.~vity@ 
11105100 11:00 c_v 462221 

SUl:-FAT~, TOTAL. 
Sulfate 1620 250 

MCL E375.4 
250 

Units.: ":JQI!:
11101100 10:00 SN 458815 

TOTAL. DISSOLVED SOLIDS 
Total Dissolved Solids, calculated 22800 10 

MCL 
'' 

TDS...MINERAL ' ':'11!~= 11!9!!-. 
11/1310018:00 ES 471959 

'' 

TOTAL SODIU~! ~~.~9.~.L~TEO 
Total Sod;um, Calculated 

TOTAL SUSPE~DED SOLIDS 
Suspended Solids (Residue.Non· 
~Uterable) 

7050 

208 

10 

4 

MCL 

~CL 

TOS·MINEAAL .. .. . .... 

1;:160.2 

~~!~= ..~s!~ 
11/13100 18;00 es 

' "'MO ' "' "" 

Units; mQIL 
11/02100 15;00 EC 

.. -
471976 
·- ... 

461971 

Qualifiers: ND/U - Not Detected at 1he Reporting Limit >MCL - Resull Ovur Maximum Contaminatioo Limit(MCL) 
B - An"l)°l" d.,t,.ctt.d in th,. ~"'"Q~il>l<;>d Moll'lod e1;:,1~k o · 9111ro9"1i;; R"'IX>vvry Vnfll')Xil'lallll\I i;iuv Lu Dilu~ill11 

• • Surrogate Recovery Outside Advisable QC Lim.I.lo Ml • Matrix Interference 

J - Estimated Valulil b'>lween MOL and PQL 
1112·3/00 10;64;~9 AM 



Sent by: SPL 713 6608975; 11/20/00 7:25; .Jetfax #4B6;Page 2/10 

HOUSTON LABORATORY 
8880 l\ITERCHANGE l>RIVE 

HOUSTON, TEXAS 770$4 
(713) 660-011()1 

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

Site: HI 1351136 WM0070 

Analyse5/Method Result Rep.Limit Oil. Factof QUAI- Pate Am1lyied Analyst Seq. # 

TQT~L ~U$P~NP.~.!> ~.9Ll!JS MCL E160.2 !J.!"!!~!: ~g/!-
Suspended Solids tResidue,Non 117 4 11102100 1s:oo ec 461968 
Filterable} 

Qualifler5: NO/U - Not Detected at the Reporting Limit >MCL- Re~ult Over Maximum Contamination Limil(MCL) 
a - An..1yio dotoo"'o in tho 01cr.cr.oc;,1;;11~a MotnQQ l:lli.'!nK. i;i · §1u 1'\/9ii1110 ~ti1"0Ytiry Unfi;IX)fk.ll:llio Clu1;; tu Oilulioo 

• • Surroga1e Recovery Outsiae AOvlsaDle QC Limits Ml - Matrix Interference 

J - Estimated Value between MOL and POL 
1111~0011:20:J6AM 



Sent by: SPL 713 6608975; 11/20/00 7:25; Jetlax #486;Page 3/10 

HOUSTOlll LABORATORY 
8880 INTeflCHAfllGE DRIVE 

HOUS'l'ON, 'l'liXAS 77054 
l713) 66!1·0901 

Client Sample ID 2822-B Collected: 10128/00 SPL Sample ID: 00100895-02 

Site: HI 1351136 WM0070 

Analyse5/Method Re5Ult Rep.Limit Dll. Factor QUAl Data Analyzed Analyst Saq. # 

TOTAL SUSP~NQ~I? ~OLIDS 
$u$pi.1nded Solids (Residue,Non
Fi~t~rable) 

208 4 
MCL E160.2 Uni~: rn!i!IL 

11102100 1s:oo ec 461971 

Qualifiers: NDIU • Not Detected at tl'le Rllportine l..imit :>MCL • Result Over Maximum Contamination Limlt(MCL) 
8 .. An""i;tt<> detect<od In ti)&> ;.;>,.QCl..lg<l Mcolnv<I Ell"''" D . 6Ull"l:jl.l.LC R"LiUV<.:•y vrn~p1111..1.11c Ul.tl;; IV DiluliUll 

• - Surrogate Recovery Out5ide Advisable QC Limits Ml • Matrix Interference 

J - Estimated va11.1e between MDI. and PQL. 
11115/00 1':20:~0AM 



Sent by: SPL 713 6608975; 11/20/00 7:25; Jet/ax #486;Page 4/10 

HOUSTON LABORATORY 
8118Q INTERCHANGE DRiii~ 

H0U$TON, TliXAS 7TD54 

(713~ 660.0&D1 

Client Sample ID 2822·C Collected: 10/28/00 SPL Sample ID: 00100895-03 

Analyses/Method Result Rep.Limit Dll. Factot Q1UAL Pate Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE MCL M23~0 B .un~t~: rris~~ 
Alkalinity, Bicarbonate 36.4 2 11/01/00 14:00 SN 461505 

ALKAL.INITY, CARBON.ATE ~CL M2320B Units: maf!.
Alkalinity, Carbonate 44.4 2 11/01/00 14:00 SN 460237 

CH!:O~DE1 T()TA~ MCL E325.3 Utiits: 11,19/L 
Chloride 12700 250 250 11108/00 11 ;OO CV 468304 ... 

METALS BY METHOO 6010B, TOTAL MCL SW6010B Units: rng/L 
Barium 0.0457 
 0.005 11110/00 20:34 E_S 471269 

Calcium 64.9 
 0.1 11/10/00 20:34 E_B 471269 

Iron 49.7 
 0.02 1 11110/00 20:34 E,.B 471269 

Ma9ne5ium 930 
 0.5 5 11113100 15;12 JM 471755 

Potassium 371 
 2 11113100 1s:oa JM 4?1154 

Run ID/Seq#: TJA_001110C-471269 


. Prep Method :Prep Date JPrep Initials 
1
MR 

Prep lnjtjal!i 

MR 

SW3010A !11/01/2000 8:30 
Run ID/Seq#: TJA~001113B-471754 
Prep Methlld Pren Date 

SW3010A 11/0112000 8:30 
Run 10/Seq #: TJA_001113B-471755 

Prep Method Prep Date Prep Initials 
MR I SW3010A 11/01/2000 8:30 

PH MCL E150.1 Units: pH Units 
pH 8.8 0.10 11101/00 16:00 EC 458727 

RESISTANCE@25 C MCL 120.1 Units: Mohms/cm 
Resistanoe ND 0.00100 11103Joo 9:15 c_v 461388 

SPECIFIC GRAVITY MCL ASTM D.-1429 ~rii~s: Spt:cific Gravit:V@ 
Sp~cific Gravit¥ 1.012 0 111os100 11 :oo c_v 462222 

SlJ..~~!~1 TOTM MCL E375.4 Uni~!s.: '!!St!:-. 
Sulfate 1780 260 250 11/01/CO 10:00 SN 41S8S16 

. . ..... 

TOTAL DISSOLVED SOLIDS MCL TCS-MINERAL Units; mgtL 
Total Oi5sol11ec:I Solids, CalC1Jlated 23000 10 11113/00 18:00 ES 471960 

TOT~L ~OQIU~~ gA~C~LATED MCL TCS-MINcRAL Units: mgfL 
Total Sodium, Calculal1o1d 7040 10 11/13/00 18:00 ES 471977 

Site: HI 135/136 WM0070 

Qualifiers: NO/U - Not Detected at the Reporting l.imil >MCL • Result Over Maximum Contamination Limit(MCL) 

B - An"'lyw d..,1.,i.;1"'<.1 in \h11 ~111191,;i~\1;111 M1;11h1;11i lilhanl\ C - :lurfi/SCllO r~owvary UnropurLGblo QUll Lg Cilulilln 

• • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - E5timated Value between MDL and FOL 
11115/QQ 11 :20:40 AM 



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

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOU$TON, UXAS 170S4 
l~1SI fi~0-0801 

Cliellt Sample ID 2822-C Collected; 10/28100 SPL Sample ID: 00100895-03 

Site: HI 135/136 WM0070 

Analyses/Method Result Rep.Umil Pil, Factor QUA!. Date Am1lyzed Anal)'5t Seq.# 
.. 

TOTAL SUSPENDEC SOLIDS MCL E16~.2 Unit!j: mg/L 
Suspended Solids (Residue, Non· 424 e .2 11/02/00 15:00 EC 461972 
FilrerabJe ~ 

Qualifiers: ND/U • Not Detecled at lhe Repofting limit >MCI- - Result Over Mallimum Contarnination Limi!{MCL.) 
~ • Aii;;olyio dotolil.Od in \110 ;.,;;r.oc;l.:.tod MoltlOi;I ell ..nl\ D · ~11rro9~~ Ro:;1;Qv¥<Y unrvli11111'"1il\; Q1o1v 11'1 PU1o1\ion 

• • Surrogate Recovery Outside Aclllisable QC Limits Ml - Matrli< I nt.arference 

J • Estimated Value between MDL and POL 



Sent by: SPL 713 6608975; 11/20/00 7:26; Jetfax #486;Page 6/10 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 

(?1~1 GG0-0801 

Client Sample ID 2822-D Collected~ 1 0/28100 SPL Sample ID: 00100895-04 

Site: HI 1351136 WM0070 

Ana~~/Nethod flep.l..imlt Dil. Factor QUAI.. Pate Analyud Analr-ot Seq. # 

A~.~~NITYi Bl~~BBQN.ATE MCL .M23~9 l:l .. ~f!!~; !J.IQ/L 
Alk,alinity, Bicart>onate 101 2 1 11/01/00 14:00 SN 461506 

... 
ALKALINITY, CARBONATE MCL M2320B Units: mg/L 

Alkalinity, Carbonate 20.2 2 11/01/0014:00 SN 460238 
-· . . 

MCL E325.3 ~~!~:l'!IBf.L 
Chloride 15700 2SO 250 1t/08/00 11 :00 CV 468305 

M~'!~.~ BY M,~;TMQP. ~Q1C,B, TOTAL MCL SW.~()10~ 1!!'1!~!.= .!!!llf~ 
eanum o.oa11 0.005 11110/00 20:38 E_B 471270 
Caicium 407 0.1 11/10/00 20;38 E_6 471270 

Iron 76.1 0.02 11/10/0020:38 E_B 471270 

M~?nesium 2420 
 10 11/13/00 15;21 JM 471757 

POl.a$$ium 462 2 
 11113100 15;16 JM 471766 

Run 10/S&q #: TJA_001110C-471270 

1 

P.rep Method Prep Date ·-·. ~.·, .. "·-·~ .... Prep Initials 
SW3010A 11101/2000 8:30 MR 

Run ID/Seq JI; TJA,..001113B-47175S 

IPrep Method · ~Prep Date --··-- ·- ___ _ • _,Prep T!~ 
SW3010A ...... 1110112000 8:30 MR ··- . . ... .,. . 
R~.n l~/S!tC!. !J.~ _T~A_.0~111 ~B-471757 
Prep Method Prep Date _______:~~~-
1SW30.10A 11101/2000 8:30 MR 

P~ ... ~159:1 ~'1i~: pH ~nits 
pH 8.4 0.10 11/01/00 16:00 EC 458728 

RESISTANCE @ 25 C MCL 120.1 '='!"!~; M~~~~~m. .. 
Resistance 0.0093 0.00100 11ro31ooe:15 c_v 461389 
··- . .. . ......... " ""' ·-"' ' •. ao~••• 

SPECIFIC GRAVITY MCL ASTM D-1429 Unit&: Specific Gravity@ 
Specific Gravity 1.034 0 111os100 11 :oo c-:-_v 46~223 

SU!-:FATE1 _TOTAL MCL .t;~75.4 i:Jn.!~~: .'!lliJ!~ 
Sulfate 7040 1000 1000 1110110010:00 SN 458817 

TQ'(AL p1sso~yi;p ~Q~.!D~ . ~!"i!~.: fl}{;!/~ 
Total Dissolved Solids. Calculated 345()0 10 11/13/00 18:00 ES 471961 

TQI~!()P.!~M. ~!'!9.~µr.go ... ~c'- ..Tl?~·Ml.N~~ .... ~r.lt~.: '.!!S{!
Total Sodium. Calculated 8230 10 1 11113100 18:00 ES 471978 

Qualifiers: NO/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

a -AmalytG gc1ci;1£;Q m the a~~llialc~ Meil.hod Dlank 0 - 5urrogaLc l\coovcry Unrcponablci uuc L11 DiluU011 

• - Surrogate Rec:o~ry OulSlde Advisable QC 1.imits M 1 - Matrix 1nterlerence 
J - Estimated Value between MDL and f'QL 



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

HOUSTON LABORATORY 
8880 INTERCHANGE DRlllE 

HOUSTON, TEXAS 77054 
(71JJ 660-0101 

Client Sample ID 2822·0 Collected: 10/28/00 SPL sample 10: 001ooae5-04 

Site: HI 135/136 WM0070 

Analyns/Method Result Rep.Limit Oil. Factcir QUAL Date Analyzed Am1lyst Seq.# 

TOTAL SUSPENDED SOLIDS 
Suspended Solids (Residue.Non
f'.ilterable) 

786 8 
MCL E1so.2 

2 
~r!~: f!lB!h 

11/02/0015:00 EC 461973 

Qualifiers: ND/U • Nol Detected at th& Reporting limit ;.MCL - Result Ovet Maxim1Jm Contamination Umit(MCL) 
B - A".:>lyto dQ~Clud in lhu ..,.,..,.,it1w<l Mt>lhod Ell,.nk o - Surroa~'" Koc;ovcry unrc;port;.Dlc; auc; to 011ut100 

• - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix lnlE!rterence 

J - t:slimated Value between MDL and PQL 
11/1 SiCo 11 :Z0:42 AM 



Sent by: SPL 713 6608975; 11/20/00 7:26; Jet1ivc #486;Page 8/10 

HOUSTON LABORATORY 
8880 INTEllCHANGE DRIV! 

HOUSTON, lEXAS 7?0~4 
(713) 660-0llD1 

Client Sample ID 2822·E Collected: 10/28/00 SPL Sample 10: 00100895-05 

Site: HI 135/136 WM0070 

Atlalyse$/Mitthod Rep.Limit Dll. Factor QUAL Date Analy.r.ed .Analy.st Seq.# 
•MO'.'. ""' 

AL~LINITY, BlCARBO.NATE MC.~ M~32Q a Units: mg/L 
Alkalinity, Bicarbonate 111 2 11101100 14:00 SN 461507 ... ........ . 


.. ~.... 
A!:~!d.N..ffY! 9A~.9~TE; MCL Nl~320 B . ~!"!i~: .!Jla!~ .. 

Alkallolty, Car1:10na_1~ . 20.2 2 11101100 14:00 SN 460239 

-
CHLORIDE, TOTAL MCl E3:?.5.3 UniU;: mg/L 

Chloride . 17400 250 250 n 1oa100 11 :OO CV 468306 

METALS BY METfiOP 6010B, TOTAL MCL SW.6010B Units: mg/L 
Barium 0.0137 0.005 11/10100 20:51 E_B 471271 

- . 
Calcium 402 0.1 1 111tO/OO 20:51 e,,..a 471271 

.. 
Iron 0.554 0.02 1 11110/00 20:51 E_B 471271 

1290 1 10 1 l/13/00 15:25 JM 471758M~_~n~!um 
Polassium 373 20 10 11/13100 15:25 JM 471758 

R!Jn l~IS«.'f.! #: TJA..,.001110C-471271 
Prep Method Prep D!!te Prep Initials 

SW3010A 11/01/2000 8:30 .. .... 

Run ID/Seq#: TJA_DD111313-471758 


I Prep Method Prep Oat~... __ . 
SW3010A 11101/2000 8:30 

PH .~1 ~Q.1 l:Jfl~~~: pH ~!lit.~ 
pH 8.4 0.10 11101100 1s:oo i=c 458729 

.. 
RE~ISTANCE@ 25 C 120.1 ~ri!~; ~C?l°!'!!~tg~ . 

Resistance 0.0083 0.00100 11103100 9:15 c_v 461Jao 
'··-. ··- ... . . ····- ·-·· ... " -..........~ . . . ... ··

SPECIFIC GRAVITY ~::iTM ~M'.'!~9 !-J~i~: ~pe~ific: ~~vity@ 
1.029 0 1 111os100 11 :oo c_v 452224~~cifiC. Gr~vit~. -·· ...... - . - 

" . . ·-. ·---..-.. ··-· -------·----·--··· .... 
StjJ.£AT~, TOT~L, MCL. ...E~75.4 _.~!!l~:.rmJ!~. 

Sulfate 5900 500 SN 458818500 11101/00 10:00 

TOTAL DISSOLVED souns M~!-. TDS·~~~~~ Units.= mg/L 
Total Dissolved Solids. Calculated 36500 1 ES10 11/13100 18:00 471962 

. . . . - ...... -·· ..... ' ' .. .. ~·~ . ' ' . 
MCL TDS-MINERAL Units: m$J/L 

Total Sodium, Calculated 11000 10 11/13/00 18:00 ES 471979 

·~ 

·--'-'-----·· .:.:: ~:._·_·-·-··· .... - -·· ...• --- . 

TQT_~!:: §lJ~P~~p~l;J SOLIDS MCL ..~1C?Q.~ ~!'!!!~:.~a!~ 
Su$pended Solid~ (Residue.Non· 37 4 11102100 15:00 EC 461974 

Fil~~ra~e) . 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limi\(MCL) 

El - Arn:dyl~ d~ltu•l111d in Lhu ~11~gi,;i1;11v~ M1;11119g ~llilln" i;i - ;;;urr11Qia\'ii r~;wniry unr;p1inas;i1; iiuci lD ~11u11on 

• • Surrogate Recovery Outsidti Ac:Jvii;C1bl1;1 QC Limits Ml ·Matrix Interference 

J - Estimated Value between MDL and PQL 



Sent by: SPL 	 713 6608975; 11/20/00 7:26; Jet/ix #486;Page 9/10 

HOUSTON 1.ABORATORY 
81180 INTERCHANGI' PRIYI' 

ttOUSlON, lexAS 'no~ 
(7t3) W.0901 

Client Sample 10 2822-F 	 Collected: 10/28/00 SPL Sample JD: 00100895-06 

Site: HI 135/136 WM0070 

Analyses/Method 	 Result Rep.Limit Oil. F~c::tor QUAl.. 

Al:l(ALINITY, Bl~RBONATE MCL M2320 B 
Al~alini_ty, B.ic~~~~t~ 125 2 
. - ... 

MC~ M-!!32() B 
Alkalinity, Carbonate 4.04 2 

C~b9~J!>E1 TQJ~~ MCL E325.3 
Chloride 16500 2$0 200 

..... .. . ··
M.l?TA!-~ sy M~T~9!l ~~10s. TOTAL MCL SW6010B 

Barium .. 0.0128 0.005 
' ... , ... 


Calcium 388 0.1 


Iron 	 0.409 0.02 

Magnesium 1350 1 10 

Potassium 407 20 10 


Run l[)!Seq 11: TJA..,_00111DC-471259 . 

Preo Method Preo Date Prep Initials 

lsY1f30~0A . ·~·-·· 11/01/2000S~O--·--···--·-;MR • 

Run ID/Seq#.: TJA...,0011138-471743 

PreD Methru:1 Prep Date 


SW3010A 11/01/2000 8:30 

PH MCL E150.1 
pH 8.3 0.10 

~~IST,~N~E ®~? ~ 	 MCL 120.1 
Resistance 	 ND 0.00100 

S~§.~1~!9. G~VffY.. 	 MC:~ ~S.TMQ-14~9 
Specific Gravity 	 1.033 0 

··---.------..,.---·-·---.--·--- 
s~.bf.AT~i TQT~ MCL 


Sulfate 6300 500 

........ 


TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL 
Total Dissolved Solids. Calculated 35100 10 

Total Sodium, Calculated 10500 10 

TQl~!::- .~!J~~E;~_D.EQ ~9.~!QS MCL ..1;1~.9~~ 
Suspended Solids (Residue,Non 25 4 
Fil~~rab.!~} 

Pate Analyzed Anilly&t Seq.# 

-~-'"!~~: .~11!1. 
, 1/01100 14:00 SN 461509 

Unit~: rrig/L 
11101100 14;00 SN 460240 

....... 	 .. 

ljn!~~: mw!., 

11108100 11:00 CV 408307 

Units.: mg/L 
11110100 19;49 E B 471259 

11/10/00 19;49 e_a 471259 
··

11110100 19:49 E,.8 471259 

11113/00 14:24 JM 471743 

11113/00 14:24 JM 471743 .. ..... , .......... 	 ... 


... 

l:Jni~s; pH '}nits 


11/01/00 16:00 EC 458730 
...... 

Units; Mohms/cm.... . .. . .. 
11103;00 0:15 c.,,,.~ 461392 

~.!!.!!~: ~P!!:.ific Qr~vi~@ . 
11/0S/OO 11 :00 c_v 462225 

...-..-...-..-.. -.--.-.-.··-----·· 
Uf1!~.~; mst~ 

11101/00 10;00 SN 458819 

ljnits: mg/L 
11/13/00 18:00 ES 471963 . . 

... Y!'J!:l:.'. !n.S'~ 
11113100 18:00 ES 471980 

1:1!"!!~:..l'.!1.9!!:: ... -· 
11102100 15:00 ec 461975 

Qualifiers: 	 ND/U • Not Detected at lhe Reporting Limit >MCL- Res~lt Over Maximum Contamination Limlt(MCLl 

e An~lyt9 ~oto~IOQ In VlO IO!vW"illOll MfltnQ<;I ~llilnti ~ - =111r~iltl'i F\li®vi;ry un<r.;l)\)rlaDli:i au..:; to Ollulion 

• • S~rrogate Reeovery Out&itle Advisable QC Limits Ml • Matlix Interference 

J ·Estimated Value between MDL and FQL 
1111 S/00 11 :20;43 AM 



Sent by: SPL 713 6608975; 11/20/00 13:43; .Jet1ax #518;Page 1/1 

HOUSTON LABORATORY 
8880 INTERCHANGE! DRIVE 

HOUSTON. TEXAS 77054 
~""' j713j l&O.Oll01~~7 

Client Sample ID 2822-G Collected: 10/28/00 SPL Sample ID: 00100895-07 

Site: HI 135/136 WM0070 

./~~ 

Analyses/Method Re5ult Rep.Limit Dil. Factor QUAL Date Ana ly.qi<I Anillysl Seq.'# 
.. 

ALl<ALINITY? .13!C~~~ONATE MCL ~~3~9 8 Units: mg/L 
Alkalinity, Bie<itbonale 119 2 11101/00 14:00 SN 461513 

A~KALINITY, CARBONATf;: 
Alkalinity, Cart>onate 8.08 2 

~CL M2320B . ~'!i~: f!lg/~. 
11/01/00 14:00 SN 460241 

CHLORIDE, TOTAL MCL 
 E325.3 Units: mg/L 
Chloride 15700 2()0 250 11108/00 11 :00 CV 468308 

METAL~ BY M~Tl-!OD 60108, TOTA.L MCL 
 SW6010B Unib..: l'!la/~ 
Barium 0.0154 0.005 11/10/00 20:66 E_B 471272 

Calcium 392 0.1 11/10/00 20:56 E_B 471272 

Iron 1.29 0.02 1 11/10/00 20:56 E~a 471272 

Magnesium 1330 10 11113/00 15:29 JM 4i17S9 
Potas&lum 423 20 10 11/13/00 15:29 JM 471759 

!P~12..~et~~ JPreQ~{l,te .)Pteg !'.1~l~'~ 
iSWS010A 11/01/2000 8:30 MR 

PH ~CL E150.1 Units: pH Units 
pH 8.4 0.10 11101100 1S:OO EC 458731 

Rl;~ISTANCE@25 C MCL 120.1 l)ni.t~: Mohms/crn 
Res;ii;tance 0.043 0.00100 11/03100 9;15 c_v 461393 

... ... 
SPECIFIC GR.~YITY MCL ASTMP-1429 Units; ~p~c.ific 9r~.vity@ 

Specific Gravity 1.029 0 1 11100100 11 :oo c_v 462226 

SULFATE, TOTAL MCL E375.4 Units: mg/L 
Sulfate 7100 1000 1000 11101/00 10;00 SN 456820 

TOTAL DISSOLVED SOLIDS MCL TDS·MINERAL ~~it&: ~g/L 
Total Oissolv1;1d Solids. Calculated 35500 10 11/13/00 18:00 ES 471964 

TOTAL SjODIUflll! (;ALCULATED MCL TDS.-MINERAL .!J.~!~~= ms'!:
Total Sodium, Calculated 10400 10 11/13/00 18:00 es 471981 

~~ .... 
TOTAL !?l.JSP!=NDED SOLIDS MCL E160.2 .~!!i!~: n:!S!L 

Suspeoded Solid$ (Residue.Non- 34 4 11/02100 15;00 ec 461977 
Filterable) 

Quallfl&rs: NDJU - Not Detected at the Reporting Lirriit :.MCL - Result Ov~r Maximum Contamination Umlt(MCt.) 
S • A~lyto delact"d in th"' ~HQ"i;:il~ M~Ul9'il ~lsinl\ o · Elu11a111:1to fir;lOOVOI)' unreix>rtao1e due ta DUutian 

• • Surrogate Recovery Outside AClvlsat>ls QC L.irriils Ml - Matrix Interference 

J • EstimatecJ Value between MDL and ?QL 
111~ 10;55:34AM 



Sent by: SPL 713 6608975; 11/20/00 7:27; Jettax #486;Page 10/10 

HOUSTON LABORATORY 

11180 INTERCHANGE ORIVE 


HOUSTON, TilXAS 770$4 

(71 SJ 6811·0901 


Cllent Sample ID 2822-H Collected: 10/28/00 SPL. Sample ID: 00100895-08 

Site: HI 1351136 WM0070 

Analyses/Method Result Rep.Limit OIL Factor QUAL Oata Analyzed Analyst Seq.# 
-· . ... .. 

A!-:~L!~ITY1 E:llq~R!iJONATE MCL M2320B .~.!'~~:. !'JD!!: 
Alkalini~, Elicart>on_ate 129 2 11101/00 14:00 SN 461515 
..... .... . ·-' ••··· 

ALKALINITY, ~R!30NATE MCL. !l!t~~~Q ~ ~~m~=me!~. 
Alkalinity. Carbonate 8.08 2 11/01/00 14:00 SN 460243 .. . . 

.. .. 
CHLOR_Jl)E1 TOT1'.l MCL 1:3?5.3 Unit~: 1!191~ 

Chloride 19100 250 200 11108100 11 :00 CV 468310 

M!f.[f\~~- BY ~!;'.TH.9P.~9.10~1 TOTAL. MCL SW6010B Units: mg/L 
Barium 0.0128 0.005 11/10/00 21;00 E_B 471273 .. 
Calcium 389 0.1 11110/00 21 ;00 e,,.e 471273 

Iron 0.628 0.02 11/10/00 21 :OD E_B 471273 

Magnesium 1310 1 10 11/13100 15:34 JM 471760 

Potassium 397 20 10 11/13/00 15:34 JM 471760 .. . .. . .... 
Run ID/Seq#: TJA_001110C-471273 

Prep Method f!!;l£? Date --~-----··,Prep lf!i}~lsl 

SW3010A !1_10~!2000 8:3Q ,MR . 

Run ID/Seq#: TJA_001113B-47176Q 


Pree Method Prep DatP. Prnp Initials 


SW3010A 11/01/2000 8:30 MR 


PH MCL E.~5Q:1 l).!l!~~:_pl-f ~~its 
pH 8-4 0.10 11101/00 16:00 EC 458732 

MCL 120. 1 .. ~l'.!!~!E ~°-~-fl'.!~/~~ 
0.02 0.00100 11103/0o 9:15 c_v 461395 

SP.~~IF!~ ~RAVITY MCL ASTM D-1429 l.!nits: Specific Gravity@ 
Speeifie Gravily 1.025 o 111os100 11:_00_ c-=v 462221 
--~~--~~~~~- . ... ..----------·.. --------·····-··-·--·--·-·--·----···-·-·····. 
S~-~fATI:, TOTAL MCL E375.4 . . Y.~!~:. ~fl/~ 

Sulfate 6500 500 500 11/01/00 10:00 SN 458822 
....···-·· 

MCI.. TDS-MINERAL .~!'!I~~; ~Ql~ _ 
Total Dissolved Solids, Calculated 40200 10 11/13100 18:00 ES 4?'1965 

.. ..... -- ... -· -·· ·····-· ""' ....... -· 
TOTAL SODIU~, C~~C:~µTED MCL TDS·MINERAL .yni~: m.9'!

12400 10 11/13100 1$;00 es 47196::2 
·-·· -................. -··-·--··- ·------·· -·--··-------····-------···-.... ... . . .. .. . 

TQJ~ ~-~~f.~NDE~. ~9.bJ[)S MCL. ~~6(1.2 U,n!~s; rn9'~. 
Suspended Solids (Residue,Non 28 4 11/02/00 16:00 EC 461978 
Filterable) 

Resistance 

Qualifier5: NOIU - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Llmit(MCL) 
6 .. An~l1lt:t d45tc:tc.toe>d in t.ht:t .tt~~ociateH:I Mt:1thod Bl~nk D - Surro:>511~ l~..ov..ry vnr<:1pcirt1;1bl<:1 l:IYo to DflYtion 

• - Surrogate Recovery Outside Advi$ablti QC Limill> Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
11115JOO 11 :20!45 AM 



Sent by: SPL 713 6608975; 11/09/00 16:32; Jetfax #73; Page 2/9 

HOUSTON LAaORATORY 
81184 INTERCMANGE DRIVE 

HOUSTON, Tl:XAS 77054 
f713) ll60-0ID1 

Client Sample ID 2822-1 Collected: SPL Sample ID: 00100892-01 

Site: HI 1351136 #WM0070 

Anatyse5/Method Result Rep.Limit DU. Factor QUAL Dat1t Analyted Analyst Seq. # 

DISSOLVED OXY(;l;fll E360.1 . ~".!!!~! !!!9!'l.
7 20X¥,~e~~is.~~~~~.. ... . 1 10131100 r~:4s. ~=~. ···-- . ·-~-~~695 

.... ' ............ ,__ ······~~ 

NIT~O~!l=.N., KJELDAHL., TOT"L MCL E3S1.3 uni~~.: ms!~.. 
Nitrogen,K~elda~I;!~~) .. 1.6 0.3 11/06100 11 :30 JS 465077 

Quallflers: NO/U - Not Oe~cted at the Reporting limit >MCL- Result Over Maximum Contamination Limit(MCL) 
B - Ana1ytt1 l'JSll!lCl&d In the ;is;saclatecl Mettlad Blan~ O • Surrogl!ltH Rl!!w11ery Unfeporti.tOle Clue to Dllutlon 

• • surrogate Recovery Outside Advisable QC Limits Ml • Matrix Interference 

J - Estimated Value between MDL and POL 
11111/00 11 :02;22 AM 



Sent by: SPL 713 6608975; 11/09/00 16:32; .Jet1ix #73; Page 3/9 

HOUSTON LABORATORY 

IMO IHTERCHANGIE ORl\fe 


HOUSTON, TEXAS 7'1aS4 


(713f 660-0901 


Client Sample ID 2822-2 Collected: SPL Sampht ID: 00100892·02 

Site: HI 1351136 #WM0070 

Analyses/Method Re5Ult Rep.ltrnn Oil. Factor QUAL Da~e Analyzed Analyst Seq. # 

DISSOLVED OXYGEN E360.1 µ".!!~.; msfb.·- M.~'=-·--·c5x-Ys.en.Oi$so·1;a-<i·--···· -· 5.5 2 _10/311~. _1?:45 c _ v 457698 
... .. . . . ,,_ ...............- . " . -........... ~· ¥ ·-' • •
-· ·~·" 

Nl!~QGE~i ~J;~DAHL, TOTAL MCL E3~1.3 ..... ~~.!~:.m.aJ~ 
Nitrogen,Kjeldahl.Total 0.85 0.3 11/06/00 11:30 JS 46507e 

NDIU • Not Detected at the Reporting l.imit >MCL - Result Over Maximum Contamination Limit(MCL) 
e. •AAalyte oeteClea m me i\1$:;octate!l MethOf;I !:!lank 0 - iSurrogatt: Rcoovcry Unrcporliltlh:l Oue 10 DlluUoo 

• - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix lntt!:rference 

J - Estimated Value between MDL. and f'QL. 
1119100 11 :02:2:'1 AM 



Sent by: SPL 713 6608975; 11/09/00 16:32; Jetfax #73; Page 4/9 

HOUSTON LABORATORY 
81180 INTERCHANGS DRIVf 

HOUSTON, TEXAS 77054 

(113) &iD-0901 

Client Sample ID 2822-3 Collected: SPL Sample ID: 00100892.03 

Site: HI 135/136 #WM0070 

AnalyHi:;/Mathod Rep.Limit Dil. Filetor QUAL Date Analyzed Analyst Seq. # 

DISSOLVEQ 9~Y§_l;..t! ....... .. U~lts: mg/L 
~~~~!!:!?i~_:>~~~ . 4.9 2 10/31/00 17;45 .• (;.=~ 457700 

..... -.... ·-·--·-- ... -- ·-· -·······--·-·· . . ... ··- ..·~··--·· " 

MCL E351.3 ...__ .. ---· . --- .. -· .. ~!.'IJ~ ~ !!!Q/1:: . 
Nltl'OQen,Kjeldahl. Total 1.1 0.3 11/06100 11:30 JS 465079 

Qualifier&: NDJU - Not Detected at the Reporting Limil >MCI.. - Result Over Maximum Contamination l.imit(MCL) 

S - AnaJyte detected in the :.issaci.ated Method Ellanl:. D • Surr09a1e t<ecovery unraportable due to Dilution 

• • Surrogate Recovery Outside Advisable QC l-imits Ml - Matrix Interference 

J - Estimated Value tletween MDL and PQL 
1119100 11:02:2:> AM 



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

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77U!M 
(71 ~) 1160.0901 

Client Sample 10 2822-4 Collactod: SPL Sample ID: 00100892·04 

Site: HI 135/136 #WM0070 

Analyae51Method Re5Ult Rep.Limit 011. Factor QUAL Date Anal~ti<I Analyst Seq. # 

. . ....... . .. -... __ ·-- . .. 

DISSOLVED OXYGEN MCL E:;36Q.1 . __ _ Unibi: '!!QI~ 


·--~·····-···· ... 
Ox¥~en,Ols~ol~.........• _ ...... 6.1 2 1 10/31100 17:~5.. f?.::V... ·-·--·- -~~-7701 

.. -·- ····--· .. ·-··· .. -. ' ~ ···--·-··----·
NITRO~EN! ~~~Q~~L, J.QT~~. . . M.~!::. ... ... .. .Ji~.~-~1:3 . Units: lll.s!.k .... .... ··-····..--···· 

Nitrogen,Kjeldahl, Total NO 0.3 11106100 11: 30 JS 466080 
.. -·. ··--· ····· 

Quiillifiers: ND/U • Not Detected at the Reporting Limit >MCl - Re&ull Over Maximum Contamination Limit(MCL) 

El • Analyte OCleCllt:ll In me flli!iOGli1ltlCI MOLllOO IJlllnl\ 0 • CiUITOYQlti ftr;;oovt:ll y U11rapOl11'1bl!:i lluCl to Dlll.IUOn 

• - Surrogate Recovery Outside AcMsable ac Limits Ml· Matrix Interference 

J • Estimated Value between MDL ana POL 
11/QiOO 11 ~02:23 AN 



Sent by: SPL 713 6608975; 11/09/00 16:33; Jet1ix #73; Page 6/9 

HOUSTON LABORATORY 
&alltl INTERCHANGE DRIVE 

HOUSTON, TEXAS 771154 
j7131880.0S01 

Client Sample 10 2822~5 Collected: SPL Sample ID: 00100892-05 

Site: HI 135/136 #WM0070 

Analyse.$/MethOcl Re5Ult Rep.1.lmit Dll. Factor QUAL Date Analy.r:ed Analyst Seq. # 
' .. . ......._,......... . ' . . . . . . . 


• '"'' 0 ""'' ''"''' ,,_,,,,. OM•OO --- •- ••- 0.... ". '·-·---·---·----·
D!~SQLVED.. 9_X..,Y~~-N E36D.1 Units: rr!S.l~ ..-· ·-· .M~'=-·-·- .... ·-' -- -. 

Oxygen ,Dissolved 9.4 2 10/31/00 17;45 457702 
. -.. "' . ""·-·-·· ....__ .... - ...................... c-=v 
.. .. 

NITRO(;EN, KJELDAHl., TOTAL MCL E351.3 Units: l'!l.SI~ 
Nitrogen,Kjeldahl,Total 1.1 0.3 1 11/06/00 11 :30 JS 465082 

' ......... ,_._ .... '. 


Qualifiers: ND/U - Not Oetected at the Reporting Limit :>MCL - Result Over Maximum Contamination Llmlt(MCL) 

6 • AAi:Uyt!:! ctell.!Clt!CI in lilt!! i!~liuc:;j;:tled Mell1od Elti!!nk o • 5urrogate Recovery unreportabte Clue to Dilution 

• - Surrogate Recovery Outside Advisable QC l.im1l$ Ml - Matrix lriterference 

J - Estimated Value between MDL and PQL 



Sent by: SPL 713 6608975; 11/09/00 16:33; Jettax #73; Page 7/9 

HOUSTON LABORATORY 

1118(] INTERCHANGE CIRIVE: 


HOUSTON. TEXAS 77054 

11n1 H11.oao1 


Client Sample 10 2822-6 Collected: SPL Sample ID: 00100892-06 

Site: HI 135/136 #WMOD70 

Analyse51Method Re5ult Rep.limit Dil. factor QUAL Date Analyzed Analyst Seq.# 
'" 

MCL ~~~Q:~ ...... -· ~~!~: meJ!
10 101311~..~1:.~.5- C-=". 457703 

····-·· -·--- .. ---·-·-·--·-· ·-· ' ..... - ··----- --· -...~ 

NITRQ.GE!-'~ ~ELf?AHL, TOTAL MCL urm~! fTIS!b. 
11/06100 11 ;30 JS 465083N!~~~.~~ l<Jeldahl,Total ND 0.3 

QualJflers: NO/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL.) 

6 • Ana1y1e ae1ecceo tn 1t1e assoc1area Metnoa tmm11 D • Ou11weu:: Reoovary Unrr;porti:ablc; uuc; \g OiluLi1m 

• - Surrogate Recovery Out~ide Advlsal>le QC Limits Ml - Matnx Interference 

J - Estimated Value between MDI. Md POL 
, 1/ll/00 11;()~;2~ "'"' 



Sent by: SPL 713 6608975; 11/09/00 16:33; Jetfix #73; Page 8/9 

HOUSTON LABORATORY 
1188D INTERCHANGE CIRlll'E 
HOUSTON, TEXAS 77054 

(71~1 i&O-o901 

Client Sample ID 2822-7 Collected: SPL Sample ID: 00100892·07 

Site: HI 135/136 #WM0070 

Re:;11lt Rep.t..lmtt Dll. Factor QUAL. Date Analy.i:ed Analyst Seq. # 
... . .. -· ·-··"-··-· .. ·-··· .. ·-·. 

DISSOLVEL) O~J§;_f:o! .. _.!;~~~1 . . .... ~n.lts: mg/L 
10 2.0.~11~~:.Ds.5~.l~d 1~1~1.1_~_..!!_=~-~-~=~ 457704 -· .. -·-:.::...:·:' ;: ::: :..:.· _:::. :=..: .: ...... -- ......... . 
. . -- .. -·-·" ...... '"·-·-· ...... ·-· ... ' . ·-···" .. ·-····-· ·--·- ---··'"-···· .. 

N~IftQq~~t KJELDAHL., TQT~ MCl.. ~~~1~J .. _J!m~.:.!!!st~
2.e o.s 11/06/00 11 :30 JS 4660S4Nitroge~,Kje.ld~h~1.:_~~!. ·-·

Qualifiers: NC/U - Not Oetec:lei:l at the Reporting Limit :>MCL- Result Over Maximum Contamination Limit(MCLJ 

ti • Analyte aetecl9CI m me as~iataa M&ll10cJ Blank D • Surrogaie Recovery unreponao1t1 ou111 1a Dilution 

• - Sun-ogate Recovery Outside Advisable QC Limits Ml - Matrix 1ncerterence 
J - Estimated Value be:tween MDL and POL 

11 IQ'OO 11 :OZ:23 AM 



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

HOUSTON LABORATORY 
llUll INTERCHANGE CRIVC 

HOU$TON, Tl:XAS 77054 
[71~~ i&0.0901 

Client Sample ID 2822-8 Collected: SPL Sample ID; 00100892-08 

Site: HI 135/136 #WM0070 

Rep.Limit Oil. Factor QUAL Date Anal~ed Analyst Seq. # 

MCL . .............. · . 
2 

E36Q.1 ~~L~! i!!ul~ 
10/3110017:45. ~.=-Y..........  .....~-~~.705 

NIT~OC,;~N_J ~;LD~.6_TQT~ 
Nitrogen,Kjeldahl,Total ND 0.3 

MCL ~~~1:3.. _.,~~!ts..:~!!.-
11/0610011:30 JS 465085 

Analyse:;/Method Result 
" ..... ' .... . . ··~·- .. -··-· ........ . 

DIS~OLVED OXYG~N 

..... . ........... ,_.,_,, .... . . -~ " .... .... . .. "-·- ...._.., ··-··· 

Qualifier'$: NO/U - Nol Detected at the Reporting Limit :>MCI. - ReS~ll Ovlilr Ma)dmum Contamination Limit(MCL) 

El • Anilytfl C11111ilclll!O In tile assOClatecJ Metnocl Olanll 0 • Surrogcite Recovery Un~punal:Jle due to Dllullon 

• • Surrogate Recovery Out5ide Advisable QC Limits Ml· Matrix Interference 
J - Estimated Value between MDL and POL 

11 l!WO 1' :0.2:24 AM 



Sent by: SPL 	 713 6608975; 11/09/00 17:36; Jetlax #80; Page 1/9 

Winmar Consulting Services 

Certificate of Analysis Number: 

00100892 

Report T~ 	 Winrnar Consulting Services Projeet..N!!!lH!; HI 135/136 #WM0070 
James Wiseman Site: HI 135/136 #WM0070 
5700 NW Central Drive 

Site Address: 
Suite 150 

Houston 

TX PO Number; 

77092 §t!!~~'.
pn: (713) ass-s240 fax: (713) 895-8270 

State Cel'!:. Ng,: 
Fax To: 	 Winmar Consulting Services 

Date Reported; 11/9/(10 
,James WiSE'man fa1<: (713) 895-8270 

Client Sample ID i Lab sam.ple ID I . Matrix Date Collected Date Received COCID !HOLD 

~822-1 00100892·01 Water 10'30/00 1:2:04;00 PM 

28:22·1 00100892-01 Water 
 10130/00 12:04:00 PM 087140 

2822-2 
 00100892-02 Water 
 10/30/0ll 12:04:00 PM 

2e22-2 100100892·02 
 Water 10130/00 12 04 :00 PM 087140 

2822·3 	 100100892-03 Water 10/30/00 12:04:00 PM 

2822·3 00100892.03 lwaier 10130100 12:04:00 PM 087140 

?'tt?.2-4 00100892-Q4 Water 10/30100 12:04:00 PM 

!-4 00100892·04 'Water 10/30/00 12:04:00 PM 087140 

<d22-5 ;001oos92-05 Water 10/30/00 12:04:00 PM 
2822·5 100100892~05 Water 10/30/00 12:04:00 PM 087140 

2822-6 	 00100892-oti 
I ,Wa.. 10130/00 12;04:00 PM I 

~822-6 	 100100892-06 Water 10/30/00 12:04:00 PM 087140 I I 
IB22-7 100100892-07 Water 
 10/30/00 12:04:00 PM I 
2822-7 00100892..()7 
 ·1water 10130/00 12:04:00 PM 087140 

1622·8 '00100892-08 Water 
 10/30/00 12:04:00 PM 
!822-8 00100892-08 Water 
 10/30/00 12:04;00 ?M 087140 i I 

Neschlch,Paul 

Senior Ptojeot Manager 


Joe! Grioo 

Laboratory Director 

Ted Yen 

Quality Assul'cU1CE: Officer 

Date 

HOUSTON LABORATORY 
8880 ll<f'r&RCHANGE DRIVE 
HOUSTON, TEXAS nos4 

{71~1 G6o·D'°1 

11/9/00 

1119/00 4:51 ~52 PM 



713 6608975; 11/09/00 17:37; Jetfax #80; Page 2/9·-=------""""'""''"''·-'."•'·-~ ..:.·,-~---·-·-···-·--·-··,.·----·"'"~--·-·· Sent by: SPL 

HOUSTON LASORATORY 
8880 INTERCHP,NGE DRIV~ 

HOUSTON, Tll.XAS 770b4 

f713) Sli0-0901 

Client Sample ID 2822·1 Colleeted: SPL Sample ID: 00100892-01 

Site: HI 1351138 #WM0070 

Analyses/Method Result Rep.Limit Oil. Factor QUAL Date Anctlyzed Analyst Seq.# 

DISSOLVED OXYGEN 
Oxygen.Dissolved 7 2 

MCL E360.1 Unit&: mg/L 
10131100 17:45 c_v 457695 

NITROGEN, KJELDAHL. TOTAL 
Nitrogen,Kjeldahl,Total 1.Ci 0.3 

MCL E351.3 Units: nig/L 
11106/00 11:30 JS 465077 

Qualifiers: ND/U - Not Detected at the Reporting Limit 
B " Analyte detected in 1h1;1 aasaeisted MofllOd Bh•nk 

"MCL - Result Ovf;!r MaxirnL.1rn Contamination Limit(MCL) 

o - s1,ur<J9ial<:i RooonHv unr1::po11aD1e ou11 to uuuuon 
• • Surrogate Recovery Outside Advisable QC Limil$ Ml - M~trix fntcuference 

J - Estimated Value between MDL and FQL 
I ·lfiWQ 4:53:09 PM 



713 6608975; 11/09/00 17:37; JetfiJx #BO; Page 3/9Sent by: SPL ··---·· ...--··--···· ··---·-··-· ····-··-·

HOUSTON LABORATORY 
8880 INYERCHANGIO ORlve: 

HOUSTON, Tl!)(AS no54 
(713) G&0--0901 

Cllent Sample ID 2822-2 Collected; SPL Sample /0; 00100892-02 

Site: HI 135/136 #WM0070 

Analyses/Method Rep.Limit Dil. Factor CUAL Date Analy.zed Anal;y$t Seq.# 

OISSOLVEO OXYGEN 
O>eygen,Dissotved 5.5 2 

MCL E3ti0.1 Units; mg/L 
10131100 11:4() c_v 457698 

NITROGEN., ~ELDAHL, TOTAL 
Ni?l'ogen.Kjeldahl,Total 0.85 0.3 

MCL E351.3 Units: mwL 
11 /06100 11 :30 JS 465078 

Qualifiers: ND/LI - Not Detected at the Reporting Umit >MCL- Result Over Maximum Contamination LimitlMCL) 
B - Allaiyic> qotected lo U'lti> ~;;:io~i;;ito'1 Moillou 8111nll o • Butroyi:llM R~vsry unreportaOIQ due to Dilution 
• • Surrogate Recovery Outside AdVisabte QC Limits Ml - Malfix lriterference 

J - estimated Value between MOL and POL 
11J9!00 4:53;10 PM 



713 6608975; 11/09/00 17:37; Jet1ix #80; Page 4/9
Sent by: SPL ··--...-··-··-··--- .....-... --..... ·--'' ··~·-

HOUSTON LAfJORA TORY 
8880 lN'rERCHANG& D"'VE 

HOUSTON, TEXAS 770$4 
('113) 660..oi01 

Cllant Sample ID 2822-3 Collected: SPL Sample 10: 00100892-03 

Site: HI 135/136 #WM0070 

Analyses/Method R~ult Rep.Limit llil. Factor QUAL Oate Analy:i:ed Analyst Seq. f1 

DISSOLVED OXYGEN MCL E360.1 Units: mg/L 
Oxygen, Dissolved 4.9 2 10131100 17:45 c_v 45noo 

NITROGEN, KJELDAHL, TOTAL MCL E351.3 Units; mg/L 
Nltrogen.Kjeldahl,Total 1.1 0.3 11106100 11 :30 JS 465079 

Qualifiers: NDJU - Not Detected at the Reporting Limit >MCL • Result Over Maxim1.1m Contamination Umit(MCL) 

e -Ao3tyt0 detec*I in tl'le iHiliiOQielted Mt:thod Blank D • SurrOIJate Recovery Unreportable due ta Dilution 

• • Surrogate Recovery Outside Aclvisable QC Limits Ml • Matrix fr'lterference 

J - Estimated Value between MDL and PQL 
11,;roo 4.53.10 PM 



11/09/00 17:37; .Jetfax #80; Page 5/9713 6608975; Sent by: SPL .....,.,_,-·I-··"''·-· .. ~..., ; ,;,_....._ 

HOUSTON LABORATORY 
8!!#0 INTEAOHANGl1 DRIVE 

HOUSTON, TEXAS t7054 

(713) 660"°'01 

Client sample ID 2822-4 Collected: SPL Sample ID: 00100892-04 

Sito: HI 135/136 #WM0070 

Analyses/Method Result Rep.limit Oil. Factor OU.AL Date Analyzect Analyst Seq.# 

DISSOLVED OXYGEN 
Oxygen.Dissolved 5.1 2 

MCL E360.1 Units; mg/L 
10131100 17:45 c_v 457701 

NITROGEN, KJELDAHL, TOTAL 
Nitrogen,Kjeldahl,Total ND 0.3 

MCL E351.3 Units: mg/L 
11/06100 11 :30 JS 465080 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maxirnum Contamination limit(MCL) 

B - Atlalyta detected in the as~ociatcd Metl10d BlanK D - ~u11ogaie R~r:overy unreportQt>le due to Dili.ition 

• - Surrogate Recovery Outside Advisable QC Umits Ml - Matrix Interference 

J • Estimated Value between MDL and PQl 
11/9/00 4:53:11 l"M 



713 6608975; 11/09/00 17:37; .Jettax #80; Page 6/9
Sent by: SPL 

HOUSTON LABORATORY 
88H INTERCHANGli: DRlllE 

HOUSTON, TEXAS 770$4 

1713) 660°0901 

Client Sample ID 2822-5 Collected: SPL Sample ID: 00100892..05 

Site: HI 1351136 #WM0070 

AnalysesfMethod Re5Llft Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq.# 

DJSSOLVEO OXYGEN 
Oxygen.Dissolved 9.4 2 

MCL E360.1 Units: mg/I. 
10131100 11:45 c_v 457702 

NITROGEN, KJELDAHL, TOTAL 
Nitrogen,Kjeldahl,Total 1.1 0.3 

MCL E351.3 Units: mg/I. 
11106.'00 11 :30 JS 465082 

Qualifiers: NDtU. Not Detected at the Reporting Limit >MCL - Result Over Ma.11imum Contamination Limlt(MCL) 

B • Atlalyte detect.ad in tho aHociated Mc:ihQll e1anK D - Surrogate R1;?r.011ery unreportable dus to Dilution 
• - Surrogate Recovery OulSide Advisable QC Limits Ml· Mattix Jnterterence 

J • Estimated Value between MDL and F'OL 
1 l/9/ll04:53:11 PM 



713 6608975; 11/09/00 17:37; .Jet1ix #80; Page 7/9
Sent by: SPL 

HOUSTON LABORATORY 
88SO INTERCHANGE l>RtVE 

HOUSTON, TEXAS t70~ 

j7nJ 6C0·09G1 

Client Sample 10 2822-6 Collected: SPL Sample ro: 00100892-06 

Site: HI 135/136 #WM0070 

Analyses/Method Result Rep.Limit DU. Factor QUAL Date Analµed Analyst Seq.# 

DISSOLVED OXYGEN MCL E360.1 Unit5: mg/L 
Oxygen.Dissolved 10 2 10/31/00 17:45 c_v 457703 

NITROGEN, KJELDAHL. TOTAL MCL E351.3 Units: mg/L 
Nitrogen .Kjeldahl, Total ND 0.3 1"1106100 11 :30 JS 465083 

./"""'- Quallfiers: ND/U - Not Detected at the Reporting Limit >MCl - Rei;;ult Over Ml.lximum Contamination Limit(MCl.) 

B • Analyta detected in thei aHoolat~ MsthOO Olank D • Surrogate Recovery lJnrepor1abJe due to Dilution 

• • surrogate Recovery Outside Advisable QC l..imits Ml - Matrix rnterteren~ 

J • Estimated Value between MOt. and PQL 
11/9IOO 4:63: 11 PM 



713 6608975; 11/09/00 17:38; Jetf8x #BO; Page 8/9
Sent by: SPL ·-'-----~__,__·,.--·-·--······---. ;.---~· '-···~·--~--· .,,. __......, ..._: 

HOUSTON LABORATORY 
6U80 INTERCHANGE DRIVE 
HOUSYON, TEXAS 7705"' 

(7131 660·0$(}1 

Client Sample 10 2822-7 Colloeted: SPL Sample 10: 00100892-07 

Site; HI 135/136 #WM0070 

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

DISSOLVED OXYGEN MCL E360.1 Unit:;;: m~ 
Oxygen.Dissolved 10 2 1or31100 17:45 c_v 457704 

NITROGEN, KJELOAHL. TOTAL MCL E351.3 Units: mg/L 
NitrOgen,Kieldahl.Total 2.8 0.3 11/0StOO 11 :30 JS 465084 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL • Result Over Maximum Contamination Limit(MCL) 

13 • Analyte detected in the assoeiated Method Blan!< D • Surrogate Recovery Unrepoltlble Clue to Dilution 

• • Suirogate RecoYery 0U!$iCle Advisable 0C Limits Ml - Matrix Jn:erterenai 

J • Estimated Value between MDL and POL 



713 6608975; 11/09/00 17:38; Jettax #80; Page 9/9
Sent by: SPL ----.----·-"-··------~-·-·,j .........~-··----···~-....... \. 

HOUSTON LABORATORY 

8118~ INTEROIJINGE DRIVE 


HOUSTON, TEXAS n054 


f71J~ 660-0QOT 


Client s~mple ID 282.2-a Collected: SPL Sample 10: 00100892-08 

Site; HI 1351136 #WM0070 

Analyses/Mettlod Result Rep.Limit Oil. Faetor QUAL Date Anal~ed Analyst Seq.# 

DISSOLVED OXYGEN 
Oxygen.Dissolved 10 2 

MCL E360.1 Units: mg/L 
10131100 17:45 c_v 457705 

NITROGEN, KJELDAHL! TOTAL 
Nitrogen ,Kjeldahl, Tolal NO 0.3 

MCL E351.3 Units: mg/L 
11 /06100 1 l :30 JS 465065 

Qualifiars: NDtU • Not Detected at the Reporllrig Limit >MCL - Result Over Maximurn Contamlnatiort Limit(MCl.l 

S - Anafyte det..otod in th~ tt....oci::itoel M(.llt1uc1 Olo:ini- Q - ~urrugate Rer.uvery unrQpOf'l;JtllQ oue to Dilution 
• - Sutragate Recovery Outside Advl$001e QC J..lmits Ml • Matrix Interference 

J • Estimated Vall.1e !)et.ween MDL and PQL 
1!/911)04:~3:1.2 PM 



 

 

 

 

 

 

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 



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

 PLATFORM
 MMS General  ODS General  MMS Location  MMS Facility 

Water 50 feet Function WP Lease 741 feet Helideck Yes 

Major No Piles NA Complex 10015 Quarters None 

Decks 1 Slots 3 Longitude -94.112 Generator No 

Slots 3 ODS ID 739 Latitude 29.260 Cranes NA 

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

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

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

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

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

 PIPELINES MMS 
Segment 2821 2822 2823 

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

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

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

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

Product BLKG BLKG BLKG #N/A 

Status ACT OUT PABN #N/A 

Installed NA NA NA #N/A 

Abandon NA NA NA #N/A 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



I. Pipeline Information 

PIPELINE FLUSHING AND SAMPLING RECORD 

MMS Segment No. 2823 
Date: 10/27/2000 
Pipeline Origination
 Area 
Block 
Platform 
Lease 

High Island
135
#2
OCS-G-0741 

Pipeline Destination
 Area 
Block 
Platform 
Lease 

High Island
136
A
OCS-G-0742 

Pipeline Size (in) 4 
Pipelines Length (ft) 4,000 
Pipeline Volume (bbls) 62 

II. Flushing Information 
Flushing Information
 Volume Flushed 
Flow Rate (GPM) 
Pigged Used 
Type of Pig 
Size of Pig 
Clean Returns 

4000g
100
No
No
No
Yes 

Inhibitor
 Chemical Inhibitor Used
 Type of Chemical
 Quantity of Chemical 

Origination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Destination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Comments: 

Company Representative 

Signature 



III. Sampling Data - Tracking Information 
Sample Location 
Platform: 
Pipeline Sampling Site: 
Flushing Start Time: 

HI 136A 
End of Hose at Tank 
18:00 

Gas Samples 
Vacuum Tubes 

Sample ID Sample Date Vol. Flushed (g) H2S (PPM) 
N/A 

Plastic Bags N/A 

Water Samples 
Mineral Pattern Analysis 

Sample ID Sample Date Vol. Flushed (g) Notes 

Oil and Grease Analysis 

2823-1 10/27/2000 2,500 

Comments: Pipeline filled w/ seawater. Time constraints and harsh environment only 
permitted one sample. Pipeline spool sample taken as well. 

Company Representative 

Signature 
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Figure 19 - Flushwater Composition - 2823
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Figure 20 - Chloride and Sulphate - 2823
 



Figure 21 - Iron Concentration - 2823
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Sent by: SPL 	 713 6608975; 11 114!00 15:33; Jetrax #2n;Page 2 

HOUSTON LAl30RATORY 

888C NT~RC~NGS ORIVE 


HOUSTON, TEXAS 770~ 


(713) 6~0·0901 


Client Sample JD 2823·1 	 Collected: SPL Sample ID; 00100836-01 

Site: HI 1351136 

Analyses/Method 	 RosuIt Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, ~!CARBO ~ATE MCL M2320 B Units: mg/L 
Alkalinity, Bicarbonate 473 2 11101100 14:00 SN 4131517 

AL~L!NITY, CARBONATE MCL M2320 B ~nit~: m,g(~ 
Alkalinity, Carbonate 295 2 11101/00 14:00 SN 460244 

CHLORIDE! TOTAL MCL E325.3 Units: m~./L 
Ch1oride 15300 250 250 11108/00 11 : 00 CV 468311 

M!='.TAL,~ BY MEnlOD ~0108! TOTAL MCL SW6010B Units: mg/L 
Barium 1.14 0.005 11110100 21 :04 i;_e .n1214 

Ca.c1um 315 0 1 11110/00 21:04 E_S 471274 

Iron 117 0.02 i 1/10/00 21 :04 E_B 471274 

Magnesium 	 763 0.2 2 ·, 1/13100 15:42 JW 471762 

Po1ass1;;m 343 2 1 11/1310015:38 JW 471761 

Run ID/Seq#: TJA_001110C-471274 

IPrep ~ethod Pre::i D~te IPrP.fl Ioiti~L~ 
'.sw3010A 1110112000 8:30 MR 
Run ID/Seq#: TJA~001113B-471761 .. 

''."rep Metho..IJ Er~ _________ Prfl~ Initials 


ISW301 OA , 1101/2000 8:30 MR I 


Run ID/Seq#: TJA.,,0011139-471762 


_P!~9.Metnod 	 1Prep Date IPrer Initials I 
SW3010A 	 !1110112000 8:30 [MR I 

PH MCL E150.1 l.J!1~~.E!i.Y1_1!~~. __ 
pH 9.1 0.10 11101/CO 16:00 EC 458734 

RESISTANCE@25 C MCL 129.1 . l)1_1!!~: N.!ollms/cm 
Resistance 0.0093 0.00100 111031009:1s c_v 461397 

SPECIFIC GRAVITY 	 MCL ASTM D-1429 !Jnits: :?pe~ific G1:av!~Y@----·· .. . 
Specific Gravity 1.02 0 	 11106/00 11 :00 c.. v 462228 

SULFATE, TOTAL 	 MCL E375.4 l.J!l.!~~-~ ~£!!!:: 
Sulfate 3620 500 500 11101/00 10:00 SN 458823 

-· -· ............ 
TOTAL DISSOJ..VED SOLIDS MCL TDS 0 MINERAL Units: mg/L-····-· ·----··· ... -· .... ·- -· . . .. .. .. 

Total Dissolved Solids, Calculated 31200 	 11113/00 18:00 !;$ 471966 

TOTA!:-§C)!?lll.~ C::A~C.Y.1:-~TED MCL TDS-MINERAL Units: m9/L 
Total Sodium, Calculated 9960 10 11/13/00 18:00 ES 471983 

Qualifiers: 	 NDIU - Not Detected at the Reporting l-imit >MCL - ReGult Over Maximum Contamination Limil(MCL) 

B - Analyte oe1ec1ec in tne sssocistaci Metnoo B1an1< D - Surrogate ~eecvery unreportMte due to Dilution 
' - S1.1rro9a;e Recovery Outside Advisable QC Limits Ml • Matrix Interference 

J ·Estimated Value between MDL and POL 
11114100 1o.sa:::; AM 



Sent by: SPL 713 6608975; 11/14/00 15:33; Jetrax #27~:;Page 3/12 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 770S4 
(7131 660·0901 

Client Sample ID 2823-1 Collected; SPL Sample ID; 00100896-01 

Site: HI 135/136 

Analyses/Method Result Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq.# 

TOTAL SUSPENDED SOLIDS 
Suspended Solids {Residue,Non
Filterable) 

1020 B 
MCL E160.2 

2 
U!'its: mQ/L 

11102100 15:00 EC 461985 

Quallflers: NDIU - Not Detected al lhe R1;1porW"IS Limit >MCL - Result Over Maximum Contamination Umit(MCL) 

5. Anilllyle Clelt!C:ll.:!d Ill ltll:! il!i~OCii!ll.:!0 Ml!!ltlOU Elli:!ll~ D. Surrog'1!£j! Recouery unreportable au~ to ouu11on 
• - Surrogate Recovery Outside Advisable QC Limits Ml • Matrix Interference 

J - Estlmatea Value between MDL and PQL 
1i1!4100 11):58·59 AM 



 

 

 

 

8. Results and Observations – 2824 

a. Sample/Locations Observations 

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

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

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

b. Gas Composition Observations 

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

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

c. Flushwater Composition Observations 

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

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

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

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

Photo #21 

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

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

d. Oil and Grease Observations 

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

e. Pipe Cutout Observations 

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

Photo #22 - Sample Photo – 2824 

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

Photo #24 - The tubeturn/pipeline weld appeared to be in good condition. 
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SHELL OFFSHORE INC.SHELL OFFSHORE INC. 
HI-135-5HI-135-5

 PLATFORM
 MMS General  ODS General  MMS Location  MMS Facility 

Water 50 feet Function WP Lease 741 feet Helideck Yes 

Major No Piles NA Complex 10014 Quarters None 

Decks 1 Slots 3 Longitude -94.090 Generator No 

Slots 3 ODS ID 742 Latitude 29.262 Cranes NA 

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

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

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

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

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

 PIPELINES MMS 
Segment 2824 

Origin HI-135-5 

Terminus HI-136-A 

O.D. 4'' 

Length 11,500' 

Product BLKG 

Status ACT 

Installed NA 

Abandon NA 

Revised Aug-94 

Operator SHELL OFFSHORE INC.

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

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

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

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

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

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

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

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

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

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

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

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

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



I. Pipeline Information 

PIPELINE FLUSHING AND SAMPLING RECORD 

MMS Segment No. 2824 
Date: 10/26/2000 
Pipeline Origination
 Area 
Block 
Platform 
Lease 

High Island
135
#5
OCS-G-0742 

Pipeline Destination
 Area 
Block 
Platform 
Lease 

High Island
136
A
OCS-G-0742 

Pipeline Size (in) 4 
Pipelines Length (ft) 11500 
Pipeline Volume (bbls) 179 

II. Flushing Information 
Flushing Information
 Volume Flushed 
Flow Rate (GPM) 
Pigged Used 
Type of Pig 
Size of Pig

 Clean Returns 

12,000g
100
No
No

yes 
Inhibitor
 Chemical Inhibitor Used
 Type of Chemical
 Quantity of Chemical 

Origination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Destination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Comments: 

Company Representative 

Signature 



III. Sampling Data - Tracking Information 
Sample Location 
Platform: 
Pipeline Sampling Site: 
Flushing Start Time: 

Hi 136A 
Hose Connection w/ Sampling Spool 
14:00 

Gas Samples 
Vacuum Tubes 

Sample ID Sample Date Vol. Flushed (g) H2S (PPM) 

Plastic Bags 

None 

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

Water Samples 
Mineral Pattern Analysis 

Sample ID Sample Date Vol. Flushed (g) Notes 

Oil and Grease 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 
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 



HI-136A 


2824-1-\JATER 
2824 -'w'ATER 

J 
2824-Z-GAS 

HI-135#5 

' 

Pl SEGMENT 2824 
L£NG1H 11,l20 FT. 
VCl..UME FWSHED 12000 QAL 

Pl VCLUNE FLG/l=l.G 8UOO GAL ($ET 0 ICXIO GAL.) 

FIGURE 22 

60' 

s·-o· PIPELINE SECTION 
REMOVED FOR SAMPLE 

2824-4-'WATER @6641' 
2824-D-'WATER 

2824 A-GAS 664 ' 

SEGMENT 

2824-ZZ-GAS @4966' 

2824 

11500' ___________________________________, 

0 11/00 1ssum CSA JW 

REV DATE DESCaPlKlN BY APP'D 

PROJECT# WM0070 

PIPELINE SAMPLE LOCATIONS 

HIGH ISLAND 135 HIGH ISLAND 136A 
DATE ING. Nil REV 

CSA 11 /00 WM0070B.DWC 0 
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Figure 23 - Gas Composition (Major Constituents) - 2824
 



Figure 24 - Gas Composition (by Mol%) - 2824 
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Figure 25 - Flushwater Composition - 2824
 



30000
 

25000
 

20000
 

Concentration (PPM) 15000
 

10000
 

5000
 
NSW(Cl) 

Chloride 

0 
NSW(SO4) Ion 

2824-1
 
2824-2
 Sulfate

2824-3
 
2824-4


Sample # 2824-5
 

Sulfate 

NSW(SO4) 

Chloride 

NSW(Cl) 

Figure 26 - Chloride and Sulfate - 2824
 



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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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 


HOUSTC,N, TEXAS 77054 

PHONE (713) 660-0901 


PAGE 1 OF 3 

CERTIFICATE 	OF ANALYSIS NUMBER 110003-003A 

Sample ID.: 	 2824-AA 
10/26/00 WM0070 

For : Winmar 
Attn: James Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

TCD Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hydrogen 0.817 
Carbon Dioxide 0.000 
Ethylene 0.000 
Ethane 0.824 
Acetylene 0.000 
Argon/Oxygen 1.108 
Nitrogen 4.276 
Methane 92 .472 
Carbon Monoxide 0.000 

UnNormalized, Mol% 96.842 

Specific Gravity 0.5879 
(Air = 1.000 @ 60F) 

Net Gross 

BTU I f t3 872.8 Dry 969.0 Dry 
( @ 14. 65 & 60F} 857.6 Wet 952.2 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 

FiedC. DeAngelo
-- . - . 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTCN. TEXAS 77054 /r.PL7. 
PHONE (713) 660·0901 

PAGE 2 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-003A 

Sample ID.: 2824-AA 
: 10/26/00 WM0070 

For : 	 Winmar 
Attn: 	James Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

FID Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hexanes Plus 0.264 
Methane 92.472 
Ethane/Ethylene 0.024 I 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 
n-Pentane 0.023 

SOUTHERN PETROLEUM LABORATORIES, INC. 

/-i;Jl~ 

Frfuie: DeAngelo 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660·0901 

PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-003A 

Sample ID.: 2824-AA 
: 10/26/00 WM0070 

For : 	 Winmar 
Attn: 	James Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

Completed Analysis: 

Component MOL % 	 WT% 

Hydrogen 0.817 0.097 
Carbon Dioxide 0.000 0.000 
Carbon Monoxide 0.000 0.000 
Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 0.000 
Argon/Oxygen 1.108 2.082 
Nitrogen 4.276 7.038 
Methane 92.472 87.116 
Ethane 0.824 1.455 
Propane 0.133 0.344 
iso-Butane 0.031 0.105 
Propadiene 0.000 0.000 
n-Butane 0.032 0.109 
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 0.022 0.092 
n-Pentane 0.023 0.097 
Hexane Plus 0.264 1.466 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 


/-'-;%¥ 

Frlcic.DeAngelo _ -· 
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HOUSTON LABORATORY 
6680 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 1 OF 3 

CERTIFICATE 	OF ANALYSIS NUMBER 110003-004A 

Sample ID.: 	2824-ZZ 
10/26/00 WM0070 

For : 	 Winmar 
Attn: 	James Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

TCD Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hydrogen 0.414 
Carbon Dioxide 0.020 
Ethylene 0.000 
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 I f t3 
 754.2 Dry 837.2 	Dry 
( @ 14. 65 & 60F) 
 741.1 Wet 8.22.6 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 


/,_£#¥ 

FredC:DeAngelo 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 2 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-004A 

Sample ID.: 2824-ZZ 
: 10/26/00 WM0070 

For : 	 Winmar 
Attn: 	James Wiseman 

5700 NW Central Dr. Suite 150 
Houston, Texas 77092 

FID Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hexanes Plus 0.274 
Methane 79.591 
Ethane/Ethylene 0.161 I 0.000 
Propane 
Propylene 
iso-Butane 

0.127 
0.000 
0.029 

Propadiene 
n-Butane 

0.000 
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, INC. 


Fred" C. DeAngelo 
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HOUSTON LABORATORY 
6660 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 110003-004A 

Sample ID.: 2824-ZZ 

: 10/26/00 WM0070 


For : 	 Winmar 
Attn: 	James Wiseman 


5700 NW Central Dr. Suite 150 

Houston, Texas 77092 


Completed Analysis: 

Component MOL % 	 WT% 

Hydrogen 0.414 0.044 

Carbon Dioxide 0.020 0.048 

Carbon Monoxide 0.000 0.000 


·~ 	 Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 0.000 
Argon/Oxygen 3.709 6.318 
Nitrogen 15.000 22.379 
Methane 79.591 67.965 
Ethane 0.761 1.218 
Propane 0.127 0.298 
iso-Butane 0.029 0.090 
Propadiene 0.000 0.000 
n-Butane 0.031 0.095 
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 0.021 0.080 
n-Pentane 0.023 0.087 
Hexane Plus 0.274 1.377 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 

~,..1-;fl.:JY 
FrZdC: ~eAngel_<? _ _ 



Sent by: SPL 713 6608975; 11/07/00 12:39; Jet/ax #95E;Page 3/13 

HOUSTON LABORATORY 
6!80 INTERCHANGE DHIVE 

HOUSTON, TEX45 77054 

(71lJ 661).0901 

Cfient Sample ID 2824-B Collected; SPL Sample ID: 001 (0898-02 

Site: WM0070 

Anarys&:sFMethod Re1;ult Rep.Limit Dil. f<ictor QUAl. Date An<ily•ed Analyst Seq.# 

OIL & GREA~E! TOTAL RECOVERABLE MCL E413.1 Units: mg/l 
Oil & Grease.Total Recoverable 520 2.0 E 11/06/00 9:00 461295 

Qualifiers: ND/U • Not Detected at the Reporting Limit >MCL • Re5ult Over Maximum Contamination Limit(MCL) 

a - Analyte detected in th«> Ol3~0CiolOd Mett1od Ell€>nk O - Surr<>e<>to Ali>covery Unr1i>por1ao11> due to Dllutior1 

• - Surrogate Recovery Outside Ad'.'isable QC L.lmlts Ml - Mal/ix Interference 

J • Estimated Value between MDL and PQL 
111710~ 11:56.27 AM 



Sent by: SPL 713 6608975; 11/07/00 12:39; Jetffix. #95~;Page 2/13 

HOUSTON LABORATORY 
8~~0 INTERCHANGf; Di~IVE 

HOUSTON, TSXAS 7705• 

(713) 550-0901 

Client Sample ID 2824-A Collected: SPL Sample ID: 001 (·0898-01 

Site; WM0070 

Anatyse$/Methocl Result Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq.# 

OIL & GREASE, TOTAL RECOVERABL~ MCL E413.1 Units: mg/L 
Oil & Graase,Total Recoverable 140 2.0 E 11/06/00 9:00 461292 

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCI. - Re:;ult Over Ma~rmum Contamination Lirnit(MCL) 

s • An;;ilyte de~ctecl in the iilG1'oci11itod Method fll!lnk D • 5urrog<itc Rc:Govt:HY Unreponab1e aue to Diiution 

• - Surrogate Recove1y Outside Advisable QC Limits Ml - Matrix lnterierence 
J • Estimated Value between MO!. and POL 

i '/71DC 1. ;S6:27 AM 



7'13 6608975; 11/07/00 12:39; Jetfax #95!:;Page 4/13Sent by: SPL 

HOUSTON LABORJ.TORY 
~~~O INTERCHA~·GE DRIVE 

liOUSTON, TliiKAS 77054 

('l'l3J ti6D--0901 

Client Sample ID 2824-C Collected: SPL Sample ID: 00100898-03 

Site: WM0070 

Analy5esfMe1hod Result Rep.Limit Oil Factor QUAL Date Analyzed Analyst S~q.# 

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: m~/L 
Oil & Graase,Total Recoverable ND 2.0 11/06/00 9.00 461297 

Qualifiers: NDIU - Not Det@cted at the Reporting Limit >MCL - Resull Over Maximum Contamination Umit(rvC_) 
B - Ansly1e de~el'1ld in the assocl3tecl Mcth<>d Blank o · Surro9atc Rewvory UnroportEJOle Clue: ro Dilution 
~ - Surrogate Recovery Outside AC!visable QC Limits Ml - Matril< Interference 

J • Estimated Value between MDL and POL 
1 ; ;nco 1155:27 AM 



713 6608975; 11/07/00 12:39; Jetrax #95:;Page 5/13
Sent by: SPL 

HOUSTONLABORAlORY 
aeao INTERCHANG ~ t RIVE 

HOUSTON, TE)(A$ 77054 

17131 860-0901 

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

Site: WM0070 

Analyses/Method Result Rap.Limit Oil. Factor QUAL Date Analyzed Analyst Seq.# 

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mg/L 
Oil & Grease.Total Recoverable ND 2.0 11/06100 9:00 461299 

Qualifiers: NDIU • Not Detected at tne. Reporting Limit >MCL · Result Over Maximum Contamination Limlt(MCL) 

El - Analyte detected in the associated Method $lank D - Surrogate Recovery unreportable Clue to Dilution 

• • Surrogate Recovery Outside Advisable QC Limits Ml • Matrix Interference 

J - Estimated Value between MDL and POL 
'11'1/00 1 t :56::.<7 AW. 



713 6608975; 11/07/00 12:39; Jetrax #95:;;Page 6/13
Sent by: SPL 

HOUSTON LABORATORY 
6680 INTERC..,ANGE CRIVE 

HOUSTON, T!;XAS 77054 

Pm 6ao.oao1 

Client Sample ID 2824-E Collected: SPL Sample ID: 00100898-05 

Site: WM0070 

Analyses/Method Result Rep.Limit Oil. Factor QUA!. Date Analyzed Analyst Seq.# 

OIL & GREASE 1 TOTAL R!=COVERAf3~.t:: MCL E413.1 Units; mg/L 
OH & Grease.Total Recoverable ND 2.0 11105100 9:00 4613[)1 

-~ 


Quallflets; NDtu - Not Detected a1 the Reporting Llmfl >MCL • Result Over Maximum Contamination Limit(M:::L) 

B - Analyte d&tected in the ::issocialEld Metnod Blank o - Surrogate Recovery Unreportao1e due to Dilution 

• • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - Estimated Value between MDL and POL 
11F/IOO 11 :5&:28 AM 



Sent by: SPL 713 6608975; 11/14/00 15:34; Jetlax #272;Page 4!12 

HOUSTON LABORATORY 
6880 INT~RCtiANGE t:lRIVlo 

HOUSTON, T5XAS 7?0~4 

Client Sample ID 2824-1 Collacted: SPL Sample 10: 00100896-02 

Site: HI 1351136 

Analy:;e:1;J/Method Result Rep.Limit Oil. FactGr QUAL Date Analyzed Analyst Seq.fl 

AJ...~~INITY, ~!CARBONATE MCL M2320 B Units: m9/L 
Alkalinity, Bicarbonate 303 2 11/01100 14;00 SN 

.. . 
461519 

.... -. 

A~~LINITY, (::~R~O~ATE MCL !°U1?3.?.Q B \J!!.!~~-; _f.!19/b 
Alkallnit¥, Carbonate ND 2 111011CO 14;00 SN 460245 

.. 
-·

CHLORIDE, TOTAL MCL E325.3 ~:!.i!_~_: mQ/~ 
Chloride 28800 500 500 11108/CO 11 :00 CV 468312 

METALS BY METHOD 60106, TOTAL MCL SW60108 Units: rn~/L 
Barium 15.7 0.005 11110/CO 21 :29 E_B 471277 

C<Jbum 550 10 11110/CO 21 ;35 E_B 471278 

Iron 302 0.2 10 11110/CO 21 :35 E_B 471276 

Magnesium 128 0.1 1 11113/CO 15;47 JM 471763 

Potassium 176 2 11/13/00 15:47 JM 471763 

Run ID/Seq#: TJA_001110C-471277 

!Preo Method _:.. _JF>rep oat<:_______ _ 
:SW3010A [1110~/~QOO 8:~0 

IPrep Initials I .. _,._··!MR- ·~-1 

Ruo ID/Seq#: TJA_001110C-47127B 

\.P..i:.e_P ~ethc)c lPrep Date - _j!:LfQ.J~: 
iSV\f3010.A: 11110112.0.00. 8:~0 [MR 

Run ID/Seq lf: TJA_00111313-471763 

lPrep Metho'd ]Prep Date Prep Initials 

:sw3010A 1110112000 8:30 MR 
- . . ......... . 

PH 
pH 5_5 0.10 

MCL E150.1 l)ni~~.: P!°i..Jdr:tl~~-· 
11101100 1e:oo ec 4SSi'36 

. . . 
RE~ISTJ).N9E@ ~5 C:: _. MCL 120.1 Units; Mohms/cm 

Resistance 0.054 0.00100 11103100 9:15 c_v 461398 
.. 

SPECIFIC GRAVITY MCL A,STM. l.?·1429 !:Jn.!~~.!. S_p~~ific ~ra.vity@ 
Specific Gravity 1.045 0 11/06100 11 :O:l c_v 462230 

-., 
SULFATE, TOTAL MCL E375.4 ~ni~s: ~g/~ 

Sulfate 35 5 5 11/01/00 10:00 SN 458826 

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Ur@1: mg/~ 
Total Dis5olved Solids, Calculated 

-· ....... ... .... .. .. . 
47900 10 11/13100 18:00 ES 411967 

•·· 

TOTAL SODIUM, CALCULATED 
Total Sodium, Calculated 17600 

MCL TDS-MINERAL 
. - ·······-· •••h••• 

Un.!.ts.:. ~~ .. 
11113100 18:00 ES 471984 

Qualifiet$: ND/U ·Not Detected at the Re;:ioning Limit =-MCL ··Result Over Maximum Contamination Limi:(MCL) 

El • .Analyte aetectea 1n me as:mciateo IV\etnoo f:llanh: D • ~urrogate ttecovery unreporrao1e aue to u11u11on 
• - Surroga\e Recovery Outside Advisable QC Limit~ Ml - Matriic lnt"'r!erl;jnce 

J - Estimated Value between MDL and PQL 



Sent by: SPL 713 6608975; 11/14/00 15:34; Jetlax #27~'.;Page 5112 

HOUSTON LABORATORY 

Bll6D INTERCHANGE DRIVE 


HOUSTON, TEXAS 77054 


4713) 660-0901 

Client Sample ID 2824-1 Collected: SPL Sample ID: 00100896-02 

Sita: Hl 1351136 

Analyi;e.s/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq.# 
- . .. 

TOTAL SUSPENDED SOLIDS- .. · --········ ··· .. MCL E160.2 l!!li~s_: mg/L 
Susp<inded Solids (Residue,Nan 9380 20 5 i 1102/00 15:00 EC 461&87 
Fitterable) 

Qualifier!>: ND/U • Not Detected at the Reporting Limit ::.MCL - Resull Over Maximum Contamination Limit(MCL) 

El • Analyte aetectt:d In me; o:l:iDCll:llcO Metnoo tllanl\ D - ~urroo1:11c:: Kt:mvcry unrcpurl1:1tlic Clue Lc Dilution 
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J - E;:;timated V;il1.1e petwaan MDL and PQL 
11114100 ;~:SQ:OO AM 



Sent by: SPL 713 6608975; 11/14100 15:34; Jetfax #27~;Page 6.112 

HOUSTON LABORATORY 
uauo 111r=RCHANGe ORl\llil 
HOUSTON. TEXAS 7i054 

Client Sample ID 2824-2 Collected: SPL Sample 10: 001008J6-03 

Site: HI 1351136 

Analyses/flAothod Result Rep.l-imit OiL Fac:tor QUAL Date Analy.i:ed Analyst Seq.# 

ALKALINITY, BICAR~ONATE M2320 a . U~i.~: mg/l 
Alkalinity. Bicarbonate 141 11/01/00 14:00 SN 4€1521 

. .. . ·····

ALKALINITY, CA~BO~ATE M2320 B Units: mg/L 
Alkalinity, Carbcmile ND 1i/01/0014:00 SN 460246 

CHLORIDE. TOTAL E325.3 Units: mg/L 
Chio ride 16900 500 ~ 1/08/00 11 :00 CV 468313 

ME,!ALS. BY METJiOD 60108, TOTAL SW6010B . Units: mg/L 
Banum 4.59 11/1010021:44 E.,..B 471279 

Ca1cium 375 11110100 21 :44 E_8 471279 

lrcn B9.2 11/1010021:44 E_B 471279 

Magnesium 1320 1 0 11113100 16:04 JM 471767 

Potassium 397 10 11f13100 16:04 JM 471767 

Run ID/Seq#: TJA=001110C-471279 
,Prep Method F'fe:> Date 
SW301 OA I 1/01/2000 S:30 

R~n ID/Seq#: TJA~0011138-471767 

~~e3hod -'=P=re=::i=D=s=te=--------========
iSW3010A. 11/0112000 8;30 

PH E150.1 Un!.~~'. pH l}.nits 
ph 7.8 11 /01100 16:00 EC 455737 

R;~IS'f.AN9E @ 2.5 C 120.1 Units: Mo~rns!c.!!! 
ResistanCtl 0.0042 11103100 9:1s c_=y 461399 

.. . .. 
SPECIFIC GRAVITY MCL ASTM 0·1429 . l:J~~ts: Specific Gravity@ 

Specific Gravity 1.029 0 11106100 11:00 c_v 462231 
··-·--..··-· ···-~·--

SULFATE, TOTAL MCL E375.4 Uni!_s: ~g/~ 
Suliate 7500 1000 1000 11101/CO 10:00 SN 458827 

.. 
-

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL ~ni~-~: m~!~.. - .... ... . 
Total Dissolved Solids, Calculated 38200 10 11113100 18:00 ES 47196B 

TOTAL SODIUIYI! 9.~!::-~l:Ji:-ATED MCL TDS-MINER!\L ~!1i~~;, !!191~.. 
Total Sodium, Calculated 11400 10 11113100 18:00 ES 471985 

···---·-······------------····-····-···- ··-· ... . . . . . . ' .. ~· 

TOTAL SUSPENDED SOLIDS MCL E160.2 .. µ~!~_:_.".!.!9!!:--· ..-__..,.. -····- .. ·-- -· -· 
Suspended Solids (Resld1Je,Non 328 16 4 11102.100 15:00 EC 461988 
~iltera~le) 

Qualifiers: NDIU - Nol Delecled at the Reporting Limit :>MCL  Result Over Maximum Contamination Limit(MCL) 

El. Afli!IYl!! Ul!!ll!!Clt!tl Ill 111!! i:ISSOt:JC!lt!i:l Memod Blesnk D- surrogate f\ecovery unrepo11ao1e aue 10 onuuon 
• • s.mogate Recovery Outside Advisable QC Limits Ml - Malrill Interference 

J - Estimated Value between MDL and PQL 
11114100 10'.S9.01 AM 



Sent by: SPL 713 6608975; 11/14/00 '5:34; Jetfax #27~:;Page 7!12 

HOUSTON LABORATORY 
8880 llJTERCHANGe DRIVE 

HOUSTON, 'l'EXAS 770S4 
rr13) a60-oso1 

Client Sample ID 2824-3 Collected: SPL Sample ID: 001008%-04 

Site: HI 135i136 

Analyses/Method Res I.lit Rep.Limit 

ALK.ALINITY, BICA~~ONATE MCL 
Alkalinity, Bicarbonate 162 2 

Aq~ALINITY, CARBONATE MCL 
Alkalinity. Carbonate ND 2 

MCL 
Clllaride 18200 250 

M~}:AL~ BY METHqD ~~108! TOTAL MCL 
Barium 0.487 0.005 

Calcit..m 4:3 0.1 

Iron 6.18 0.02 

Magnesium 1340 1 

Potassium 410 20 

Run ID/Seq#: TJA_001110C-471280 

'Prep Method --·- [Prep Date-·-···-··· ··--·-·-__!Pr!i!p Initials J 
:SW3010A [11101/2000 8:30 IMR 1 
Run 10/Setq #: TJA_001113a-47176B 

\Prep Method · JPrep Date ~Prep Initials 
(sW3010A --· .. · 111/01/2000B;3o' . I MR 

} PH MCL 
pH 8., 0.10 

Rt;§.l~TA!-19;@ ~~-~ MCL 
Resistance NO 0.00100 

SPECIFIC GRAVITY MCL 
Specific Gravity 1.019 0 

-


Oil. Factor QUAL 

M2320 B 

M2320 B 

E325.3 
250 

SW6010B 

10 

10 

E150.1.. 

120.1 

. ··-· 

ASTM D-1429 

St:J_~AII;! TOT~!:. MCL E375.4 
Sulfate 8300 1000 1000 
- ... 

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL 
Total Diss.olved Solids. Calculated 41400 10 ... .. . .. ... 

TQTA!- ~OQll)f~t 9AL,c.!JLATED MCL TDlH'v1!Nt;~!'L. 
Total Sodium, Calculated 12600 10 

-----------·-· 

Date Analyzed Analyst 

Units: mg/L 
11/01/00 14:00 SN 

- ...... 

Units: m9/L 
11/01100 14:00 SN 

~riits: mQ/l: 
11108/00 11 :00 CV 

Units: msJL 
i 1110/CO 21 :53 E_B 
11110/CO 21:53 E_B 
11110/CO 21 :53 E_El .. 
11113/CO 16:09 JM 

· 
11113/CO 16:09 JM 

.. 
·

~nits~ pH l}nits 
11/01/00 16:00 EC 

Units: Mohms/cm 
" . --·------·------·· ···-·-' .. 

111os1ooe:1s c_v 
... 

Seq.# 

461524 

460247 

468316 

471280 

471280 

471:280 

471766 

471768 

458738 

461400 

Units: Specific Gravity@ 
11 /06/00 11 ;O:l c_v 462232 

-... -······ 
~l'l!~~; '!19!~ 

11/01/00 10:00 SN 456826 
.... .... . .. . 

Units: mg/L 
11/13!00 18:00 ES 47196S .. 

lJfl.!!~ :. r!l-9£!:. 
11/13/00 18:00 ES 471986 .. 

_.. ..._ 
TOTAL SUSPENDED SOLIDS MCL E160.2 

.... . .. ........ .•...... ...... ·-·-···· -··· 


Y.r:i!!S: ~9l~-• •··••··• ••••- • •u•,.•·• •••• 

Suspended Solids (Residue.Non· 41 4 11 !03/00 15:45 EC 462116 
Filterable) 

Qualifiers: NDIU - Not Detei::ted al the Reporting t..imit >MCL • Result Over Maximum Contamination Umit(MCL) 
5 • Analyt8 08l8C!BO tn lh8 ;m;ociati,id MQUlUl.l Bl<!')ll D - Surrogate Raci:wery Unreportso1e oue to Dilution 

• - Surroga1a Recovery Outside Advisable QC Llm1ts Ml· Matrix Interference 
J - Estimated Value between MDl.. and PQL 

11114100 w:s~.02 AM 



Sent by: SPL 713 6608975; 11/14/00 15:35; Jetrax #27~';Page 8!12 

HOUSTON LABORATORY 
8880 li.ITERCHANGE DRIVE 

HOUSTON, TEXAS 7J05' 

f713) uo.osc1 

Client Sample ID 2824-4 Collected: SPL Sample ID: 00100896-05 

Site: HI 135/136 

A.naly$e.S/Method Result Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq. # 

ALKALINITY, BICARBONATE MCL M2320 B Uni.t~: !'!19!.l: . 
Alkalinity, Bicarbonate 162 2 11101100 14:CO SM 461526 

... - . 
ALKALINITY, CARBONATE MCL M2320 B Uni~: 1'!191~ 

Alkalinity, Carbonate ND 2 11/01/00 14:00 SN 460248 
... 

Cl:!~9R!~~.~ T9T~~ .. MCL E325.3 µ[lits_;.~9!.h. 
Chloride 17400 250 250 11108/00 11 :00 CV 468317 

METALS BY METHOD 6010B, TOTAL MCL SW601 OB Units: mg_/~ 
Barium 0184 0.005 • 1110100 21 :58 E_S 4i'1281 - . . .. . . ·-· 
~ci~ 3~ 0. 1 '1110/0021:58 E_B 471281 

Iron 5 4'7 0.02 '1110/00 21 :58 E_6 471281 

Magnesium 1310 1 10 11113/00 16:13 JM 471769 

Potassium 402 20 10 11/13/0016;13 JM 471769 

Run 10/S&q #; TJA,..00111 OC-471281 

PrA[: Method Prep Dale ·1 Prep Initials 


iMR 

:Preg loit@b:. 

MR 

PH MCL E150.1 yni~s: pH l:Jnits 
8.2 0.10 11101/00 16:00 EC 458739PM 

. ... 
RESISTANCE @ ?~ 9 MCL 120.1 ~!ll~~.;M~hr!!~f~.~. 

ND 0.00100 11103100 9:15 c_v 461401Re~istance 

SPECIFIC GRAVITY ..Mq.b.. AS_TMJ?..-1.1~9 Units: Specific qr~y!~@ 
Specific Gravity 1.013 0 1110610011:00 c_v 462233 

. ·-· 
MQ!- . g_E.?.~4 .. ~~!~~= _n.ig/~ 

Sulfate 8100 1000 1000 11101100 10:00 SN 458829 
.. ·- . . .. .. .. 

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Unit~: m.sA-
Total Dissolved Solids, Calculated 39800 10 11/13/00 18:00 ES 471970 

TC?TAL ~ODIUM, CALCULATED MC!!· ...Tq~-M!.N.~~ ur1its: m~IL 
Total Sodium. Calculated 12000 10 1 11/t:l/OO 18:00 ES 471987 

..•. .. 
.~~~~~~~~~~~~-

TOTAL SUSPENDED SOLIDS .. M9!:. .J;1~:..~ ... ~!!!~.:.r.i:!g!!:-
Suspended Solid$ (ReGidue,Non 30 4 1 11103100 15:45 EC 462118 

~~1.~~rll~~) 

Qualifiers: ND/U • Not Detected at the Reponing limit "-'MCL • Result Over Maximum Contamination Limit(MCl..} 

El • ~11a1yte aetectt:a 10 me assoc1aL!!a Mernoo BlanK D • :surrogate Recovery unreponao1e au!!l Le unuuon 
• - Surrogate Recovery Outsioe Advisable QC Limits Ml • Matrix Jnterference 

J • Estimated Value between MDL and PQL 
• 1114/CC 10:~9;0~ AM 



Sent by: SPL 713 6608975; 11/14/00 15:35; Jetfax #27~·;Page 9112 

HOUSTON LABORATORY 
B.1180 INTERCJ.IANGE DRIVE 


HOUSTON, TEXAS 770Sol 

(71 ~) U0-0901 

Client Sample ID 2824-5 Collected: SPL Sample ID: 00100896-06 

Site: HI 135/136 

Analyses/Method Result Rep.Limit Oil. Factor QUAL Pate Analyzed Analyst Seq.# 

Al::~\.:!fllffY ! ~1-~A-~;iQ!"AT~ MCL M2320 B !J~!.t.s.: ~fl.I~ 
Alkalinity, Bicarbonate 162 2 11/01100 14:00 SI\ 461527 

Ai::~L!NITY, <;;ARBO.NATE MCL Uni~s~ ll'l9!~ 
Alkalinity, Careionate ND 11101100 14;00 $N 46024.9 
... 

CHLORIDE:, TOTAL MCL E325.3 Units: mg/L 
Ch:oride 17400 250 250 , 1108100 11 ;00 CV 468318 .... 

Ml;TAL,S BY l'JIE:THO!J ~.01QB., TOTAL MCL SW6010B -·--···-··· .... .Yn!!~.=-~9&. 
Barium 0.0416 0.005 11110100 22:02 E-B 471232 _.._.. ·--·- · 
Ca1cium 410 0.1 ~ 1110/00 22:02 E B 471282-

37 0.02 ~ 1110/CO 22:02 E_El 471282 

Magnesium 1.320 10 11113100 16:17 JM 47'1770 

Potassium 401 20 10 11113/CO 16:17 JM 471770 
·--·· -·. . ··

Run ID/Seq#: TJA_001110C-471282 


1Prep Method jPreo Date [P~Q Initials I 

[Sw30loA :111011~0008~30·-··..-----·- I
l~~. I 

Run ID/Seq#: TJA.,._0011138471770 


!Prep Meth2n Pr!i!t! Di!tE:! IPr~fi 1aHia1~ 

!SW3010A '11/01/2000 8 30 MR 


PH MCL E150.1 lJnits: pH Units 
pt-I 8.2 0.10 11 /01100 16;00 EC 458740 

RES.!STANCE@25 C MCL 120.1 Units: Mohms/cm 
Resistance ND 0.00100 111031oos:1s c_v 461402 

..... - .. - . 
-- ····· ·-· 

SPECIFIC GRAVITY MCL ASTM D-1429 lJnlt~:. Specific Gravity@·-·-··· ·- - .. ..... 
Specific Gravity 1.016 0 11105100 11 :o:i c _ v 462234 

SU.~FAJ;, TOT~~ Mg~ E375.4 . ~!'.l!!!~m9& ... 
Sulfate 71$00 1000 1000 11101/00 10:0:1 SN 458830 . ······· - ···....... ....·-·-·····-·- ... ....... ····-- ... -· ... . . .... -·· .
·-··--·· ··- ... ·- ·- - ..... --··-·- --·· ·- -···· .. - ........ ·-. -..... --

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL . Units: mg/L 
Total Dissolved Solids. Calculated 39100 10 11/13/00 18:00 ES 471971 

·-····· .. -··. 
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL Units: mg/L 

Tota1 SC<J1um. Calcci::neo 11800 rn 11113100 18:00 ES 471988 
.......--...........__ ·•·«••--·-·••«•· -····· -·--------··-· ··- ..·-----·---··--- 

Tc;>!_~~-~L!~P§_N_[)_!;P. .~QblQ~ MCL E160.2 . !Jrit~: ~a(!-
Suspended Solids (Residue,Non 51 4 11103100 15:45 EC 462119 

F!lt.~ra~le) 

Quallfiers: ND/U • Not Detected at the Reporting Limit >MCL • Result 011er Maximum Contamination Limit(MCL) 

B - Analyte aetectea in me associated Met/'\Od BIMk [).Surrogate Recovery Unreportable Clue to D11ut1cn 
• - S1.1rrogale Recovery Outside Advisable QC Lim1Li; Ml - M;:itrix. lnlertercl:nce 

J - Estimated Value between MDI. and POL. 
t 1114i00 1(:5&:04 AM 



  

 

 

 

 

9. Results and Observations – 2826 

a. Sample/Locations Observations 

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

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

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

b. Gas Composition Observations 

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

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

The gas samples did not contain any H2S or CO2. 

c. Flushwater Composition Observations 

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

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

Photo #25 

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

d. Oil and Grease Observations 

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

e. Pipe Cutout Observations 

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

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

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

Photo #27 - Sample Photo – 2826 Pipeline to Tubeturn Weld 
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SHELL OFFSHORE INC.SHELL OFFSHORE INC. 
HI-136-2HI-136-2

 PLATFORM
 MMS General  ODS General  MMS Location  MMS Facility 

Water 50 feet Function WP Lease 742 feet Helideck Yes 

Major No Piles NA Complex 10027 Quarters None 

Decks 1 Slots 3 Longitude -94.126 Generator No 

Slots 3 ODS ID 743 Latitude 29.261 Cranes NA 

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

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

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

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

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

 PIPELINES MMS 
Segment 2826 

Origin HI-136-2 

Terminus HI-136-A 

O.D. 3'' 

Length 1,500' 

Product BLKG 

Status ACT 

Installed NA 

Abandon NA 

Revised Oct-98 

Operator SHELL OFFSHORE INC.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



I. Pipeline Information 

PIPELINE FLUSHING AND SAMPLING RECORD 

MMS Segment No. 2826 
Date: 11/3/2000 
Pipeline Origination
 Area 
Block 
Platform 
Lease 

High Island
136
#2
OCS-G-0742 

Pipeline Destination
 Area 
Block 
Platform 
Lease 

High Island
136
A
OCS-G-0742 

Pipeline Size (in) 3 
Pipelines Length (ft) 1,500 
Pipeline Volume (bbls) 13 

II. Flushing Information 
Flushing Information
 Volume Flushed 
Flow Rate (GPM) 
Pigged Used 
Type of Pig

 Size of Pig
 Clean Returns 

1000 Gallons
~ 100
No

Yes 
Inhibitor
 Chemical Inhibitor Used
 Type of Chemical
 Quantity of Chemical 

Origination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Destination Riser
 Riser blind flanged w/ vent valve 
Pipeline Tagged 

Yes
Yes 

Comments: 

Company Representative 

Signature 



III. Sampling Data - Tracking Information 
Sample Location 
Platform: 
Pipeline Sampling Site: 
Flushing Start Time: 

HI 136A 
Top of Riser Bleed Valve 
10:00 

Gas Samples 
Vacuum Tubes 

Sample ID Sample Date Vol. Flushed (g) H2S (PPM) 
2826-1 10/23/2000 0 0 

Plastic Bags 

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

Water Samples 
Mineral Pattern Analysis 

Sample ID Sample Date Vol. Flushed (g) Notes 

Oil and Grease Analysis 

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

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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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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HOUSTON LABORATORY 
8860 INTE"ICHANGE DRIVE 

HOUSTO:">J, TEXAS 77054 
PHONE (713) 660·0901 

PAGE 1 OF 3 

CERTIFICATE 	 OF ANALYSIS NUMBER 2000110048-00lA 

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

For : WINMAR 
Attn: JAMES WISEMAN 

5700 NW CENTRAL DRIVE 
HOUSTON TX. 	 77092 

TCD Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hydrogen 0.409 
Carbon Dioxide 0.049 
Ethylene 0.000 
Ethane 0.702 
Acetylene 0.000 
Argon/Oxygen 12.764 
Nitrogen 51.534 
Methane 33.872 
Carbon Monoxide 0.000 

UnNormalized, Mol% : 99.566 

Specific Gravity 0.8526 
(Air = 1.000 @ 60F) 

Net Gross 

BTU I f t3 344.9 Dry 382. 3 Dry 

( @ 14.65 & 60 F) 338.9 Wet 375.7 Wet 


SOUTHERN PETROLEUM LABORATORIES, 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. 77092 

FID Analysis: 

COMPONENTS 

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 
iso-Pentane 
n-Pentane 

HOUSTOl\I LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTC'N, TEXAS 77054 
PHONE (713) 660·0901 

PAGE 2 OF 3 

2000110048-00lA 

SAMPLE 

MOL % 


0.324 
33.872 

0.702 I 0.000 
0.144 
0.000 
0.067 
0.000 
0.055 
0.000 

None Detected 
0.000 
0.000 
0.000 
0.000 
0.044 
0.036 

SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred C. DeAngelo 



------------------ --------- ---------

':- S-:'2: ·~.:.2~ :s:::r_ HCL.STOll 

HOUSTON LABORATORY 
8860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660·0901 

PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 2000110048-00lA 

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

For : 	 WINMAR 
Attn: 	JAMES WISEMAN 

5700 NW CENTRAL DRIVE 
HOUSTON TX. 77092 

Completed Analysis: 

Component MOL % 	 WT% 

Hydrogen 0.409 0.033 
Carbon Dioxide 0.049 0.088 
Carbon Monoxide 0.000 0.000 
Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 0.000 
Argon/Oxygen 12.764 16.534 
Nitrogen 51.534 58.474 
Methane 33.872 21.998 
Ethane 0.702 0.855 
Propane 0.144 0.258 
iso-Butane 0.067 0.158 
Propadiene 0.000 0.000 
n-Butane 0.055 0.130 
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 0.044 0.128 
n-Pentane 0.036 0.104 
Hexane Plus 0.324 1.241 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 

Fred C. DeAngelo 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660·0901 

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: 

COMPONENTS 

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

UnNormalized, Mol% : 79.960 

Specific Gravity 0.9736 
(Air = 1. 000 @ 60F) 

Net 

BTU I f t3 6.8 Dry 
{ @ 14.65 & 60 F) 6.7 Wet 

PAGE 1 OF 3 

2000110048-002A 

SAMPLE 
MOL % 

2.506 
0.038 
0.000 
0.000 
0.000 

20.839 
76.616 

0.000 
0.000 

Gross 

8.1 Dry 
8.0 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred c. DeAngelo 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTCN, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 2 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 


FID Analysis: 

SAMPLE 

COMPONENTS MOL % 


) 
Hexanes Plus 0.000 

Methane 0.000 

Ethane/Ethylene o.ooo I 0.000 

Propane 0.000 

Propylene 0.000 

iso-Butane 0.000 

Propadiene 0.000 

n-Butane 0.000 

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 0.000 

n-Pentane 0.000 


SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred C. DeAngelo 



------------------ --------- ---------
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HOUSTON LABORATORY 
8680 INTERCHANG: DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

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: 

Component MOL % 	 WT% 

Hydrogen 2.506 0.179 
carbon Dioxide 0.038 0.059 
Carbon Monoxide 0.000 0.000 
Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 0.000 
Argon/Oxygen 20.839 23.637 
Nitrogen 76.616 76.124 
Methane 0.000 0.000 
Ethane 0.000 0.000 
Propane 0.000 0.000 
iso-Butane 0.000 0.000 
Propadiene 0.000 0.000 
n-Butane 0.000 0.000 
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 0.000 0.000 
n-Pentane 0.000 0.000 
Hexane Plus 0.000 0.000 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 

Fred C. DeAngelo 



- - - - -

HOUSTON LABORATORY 
6880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 77054 
PHONE (713) 660·0901 

PAGE 1 OF 3 

CERTIFICATE 	OF ANALYSIS NUMBER 2000110048-003A 

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

For : WINMAR 
Attn: JAMES WISEMAN 

5700 NW CENTRAL DRIVE 
HOUSTON TX. 	 77092 

TCD Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hydrogen 0.000 
Carbon Dioxide 0.048 
Ethylene 0.000 
Ethane 0.000 
Acetylene 0.000 
Argon/Oxygen 21.505 
Nitrogen 78.447 
Methane 0.000 
Carbon Monoxide 0.000 

UnNormalized, Mol% : 84.391 

Specific Gravity 0.9971 
(Air = 1. 000 @ 60F) 

Net Gross 

BTU I f t3 0.0 Dry 0.0 Dry 

( @ 14.65 & 60 F) 0.0 Wet 0.0 Wet 


SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred C. DeAngelo 



1 -16-CO: 12:2_: 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 2 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 2000110048-003A 

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

For : 	 WINMAR 
Attn: 	JAMES WISEMAN 

5700 NW CENTRAL DRIVE 
HOUSTON TX. 77092 

FID Analysis: 

SAMPLE 
COMPONENTS MOL % 

Hexanes Plus 0.000 
Methane 0.000 
Ethane/Ethylene o.ooo I 0.000 
Propane 0.000 
Propylene 0.000 
iso-Butane 0.000 
Propadiene 0.000 
n-Butane 0.000 
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 0.000 
n-Pentane 0.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred C. DeAngelo 



------------------ --------- ---------
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 3 OF 3 

CERTIFICATE OF ANALYSIS NUMBER 2000110048-003A 

Sample ID.: 2826-4 

: 11/03/00 


For : 	 WINMAR 
Attn: 	JAMES WISEMAN 


5700 NW CENTRAL DRIVE 

HOUSTON TX. 77092 


Completed Analysis: 

Component MOL 9,-	 WT%0 

Hydrogen 0.000 0.000 

Carbon Dioxide 0.048 0.073 

Carbon Monoxide 0.000 0.000 


) Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I 0.000 
Argon/Oxygen 21.505 23.818 
Nitrogen 78.447 76.109 
Methane 0.000 0.000 
Ethane 0.000 0.000 
Propane 0.000 0.000 
iso-Butane 0.000 0.000 
Propadiene 0.000 0.000 
n-Butane 0.000 0.000 
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 
c:.s-Butene-2 0.000 0.000 
1,3-Butadiene 0.000 0.000 
iso-Pentane 0.000 0.000 
n-Pentane 0.000 0.000 
Hexane Plus 0.000 0.000 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 

Fred C. DeAngelo 



- - - - -

CERTIFICATE 	OF ANALYSIS NUMBER 

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

For : 	 WINMAR 
Attn: 	JAM:ES WISEMAN 

5700 NW CENTRAL DRIVE 
HOUSTON TX. 77092 

TCD Analysis: 

COMPONENTS 

Hydrogen 
Carbon Dioxide 
Ethyle::ie 
Ethane 
Acetylene 
Argon/Oxygen 
Nitrogen 
Methane 
Carbon Monoxide 

UnNormalized, Mol% : 

Specific Gravity 
(Air = 1. 000 @ 60F) 

BTU I f t3 

( @ 14.65 & 60 F) 


95.319 

0.5639 

Net 

862.0 Dry 
847.0 Wet 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660·0901 

PAGE 1 OF 3 

2000110048-004A 

SAMPLE 
MOL % 

1.909 
0.000 
0.000 
0.170 
0.000 
0.774 
3.117 

93.955 
0.000 

Gross 

957.9 Dry 
941.2 Wet 

SOUTHERN PETROLEUM LABORATORIES, INC. 


Fred C. DeAngelo 



----------- -------------

HOUSTON LABORATORY 
8880 INTE:RCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660·0901 

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. 77092 


FID Analysis: 

SAMPLE 

COMPONENTS MOL 
 ~ 0 

Hexanes Plus 0.022 

Methane 93.955 

Ethane/Ethylene 0.170 0.000
j 	 I 
Propane 	 0.026 
Propylene 	 0.000 
iso-Butane 	 0.010 
Propadiene 	 0.000 
n-Butane 	 0.007 
Bu.tene-1 	 0.000 
Neo-Pentar:.e 	 None Detected 
iso-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 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
PHONE (713) 660-0901 

PAGE 3 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. 77092 

Completed Analysis: 

Component MOL % WT% 
-----------------  - - - - - -  - - -------- 
Hydrogen 1.909 0.236 
Carbon Dioxide 0.000 0.000 
Carbon Monoxide 0.000 0.000 
Ethylene 0.000 0.000 
Acetylene/Propylene 0.000 I 0.000 0.000 I o.oco 
Argon/Oxygen 0.774 1.517 
Nitrogen 3.117 5.349 
Methane 93.955 92.284 
Ethane 0.170 0.313 
Propane 0.026 0.071 
iso-Butane 0.010 0.035 
Propadiene 0.000 0.000 
n-Butane 0.007 0.024 
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 0.005 0.024 
n-Pentane 0.005 0.021 
Hexane Plus 0.022 0.126 

100.000 	 100.000 

SOUTHERN PETROLEUM LABORATORIES, INC. 

Fred c. DeAngelo 



Sent by: SPL 713 6608975; 11/10/00 	14:19; Jetfax #11~l;Page 1/4 

Winmar Consulting Services 

Certificate of Analysis Number: 

00110147 

i:tport To: 	 Winm.-r Consulting Services Proje~! !"lame: WM0070 

James Wiseman Site: H1136 
5700 NW Central Drive 

~itcAddr~
Suite 150 


Howoton 


TX !:'.QJ!.u_mIler: 


77092· 
 Stat~: Texas 
ph: (713) 895-8240 fax: (713) 895-8270 

ft

I ~rt.No.: 
) Fax To: Winmar Coni>ul1ing Services 1-· 	 Date ~ported::

James Wise1mm foix. (713) 895-8270 

Cllent Sample 10 : I.ab Sample ID I Matrix Dale Collected 

12820-D 00110147-01 Water 11/3100 

2826-~ 100110147-02 Water 11/3100 

2826-F :00110147-03 IWater 1113100 

Nescnich.Paul 

Senior Project Manager 

Joel c;;r1oe 

Laboratory Director 

Ted Yen 

Quality A:;surarice Officer 

HOUSTON LABORATORY 

~080 INTERCHANGE DRIVE 


rlOU$'fON, TEXAS 7705-1 


17131 Q6(J.Q901 


11/9/0D 

Date Received CCC ID HOL.0. 

1116100 U 5;00 PM 086580 

111610:) 115:00 PM 086580 

1116/0C 1;15.00 P"V~ 086680 

11110/00 

Date 

1· '1010(! 12:45.0:>PM 



Sent by: SPL 713 6608975; 11/10/00 14:20; Jetfax #i1~>;Page 2/4 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON. TEXAS 7705' 

Client Sample ID 2826-D Collected: 1113/00 SPL Sample ID: 00110147-01 

Site: HI 136 

Analyses/Method Re5ult Rep.Limit Oil. Factor QUAl. Date Analyzed Analyst Seq.# 

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units:m~/L 

Oil & Gre<1se,Total Recoverable 3000 2 11107/0013:00 G_T 404849 

Run 10/Saq #: E)(_001107F-464B49 

[P_rep Met_h.9fl . Ifrep 12,at~ -·- ----· .. 1prep lnitl~l.~I 
11/07/20CO 13:00 1

Qualifiers: NDIU - Not Detected at the Reporting Limit >MCL • Res1Jlt Over Max.unum Contamination Limit(MCL) 

~ - An:;uytQ d9I8Ct8Cl 1n me il::l::IOOlillt)Q MtilllOU 1:11'1111\ D ~Uffc;.>tjtll.<.> f'.ocovort Unr"['"'""b10 due to 01luti".'n 

• • Surrogate Recovery Out:;ide Advisable QC Limits Ml - Matrix !nterterence 

J - Estimated Value between MDL and POL 

-,...----.. ---.. -



Sent by: SPL 713 6608975; 11/10/00 14:20; Jetfax #11~l;Page 3/4 

HOUSTON LABORATORY 
B880 HlTERCHANGE DRIVE 

HOUSTON. TEXAS 71054 

(11:)) 66().QE01 

Client Sample ID 2826-E Collected: 1113/00 SPLSamplelD: 00110147-02 

Site: Hl 136 

Analyses/Method Result Rep.Limit Oil. Factor QUAL Date Analyzad Analyst Seq. # 

OIL & GREASE, TOTAL RECOVERABLE MCL E413.1 Units: mgfL 
oi1 & Grease.Total RecoverablE: 1100 2 11/07/00 13:00 G__T 454850 

Run ID/Seq#: EX_001107F-464850 

lfr~p Method ,l'.'!.ep Date ... ---···. /Pref! Initials 

! 11107/2000 13:00 1 

) 

Qualifiers: NDIU - Not Detacted at the Reporting Limit >MCL - Result Over Maximum Con:amination Llmit(t.ICI.) 

B . Anatyte Qel9ctGd 1n me issoc1ateo Mttttull 01c:1nh D · \:iurru11ti.11;; Rv>;ov<:irf VN<opvl't,,i>10 due to Dit..tio1' 

• - Surrogate Recovery Outside Advisable QC Llmtts Ml - Matrix lnterf .. r,;ince 

J - r:.stimated Value between MDL anCI PQL 
111\Q/OQ 12AliU2 PM 



Sent by: SPL 713 6608975; 1'./10/00 14:20; Jetfax #11::l;Page 4/4 

HOUSTON LABORATORY 
8880 INTERGHPINGE DRIVE 

HOU~TOlll, TEXAS 770:>4 

\7131 660·D9D1 

Client Sample 10 2826-F Collected: 11 /3/00 SPL Sample ID: 00110147-03 

Site: HI 136 

Analyse&JMethotl Result Rep.Limit DiL Factor QUAL Date Analyzed Analyst Seq.# 

OIL & GREASE, TOTAL RECOVERABLE 
Oil & Grease.Total Re~overabte 7.8 2 

MCL E413.1 Units: mg/L 
1".107/0013:00 G,_T 464851 

Run ID/Seq#: EX_001107F-Ml4851 

.EI~P ..~ °l~B Qate .. ··----···· 
111/07/2000 13:00 

!Pree lniti~.l~.---1 

Qualifiers: ND/U · Not Detectea at the Reporting Limit >MCL - Result Over Maximum Con~amination Limit(fJICL) 

Ii! . Anatyce aetecteo in 1t11:: a:i:>octamo MtittlW "1cin11 ~ ~v.rrogt1l~ R-ooovory Unr<:1f.>(•ft().l:°>IQ duo to DllLttion 

• • Surro9<1te Recovery Outside Advisable QC l..imats Ml • Matrix lnterterence 

J - Estimated Value betwQen MDL and PQL 



Sent by: SPL 713 6608975; 11 /20/00 15:50; Jet/ax #53L;Page 117 

HOUSTON LABORATORY 
8880 INTERCHANGE ORIVIE 

H01.1$'r0N, TEXAS nos4 

(713) 660·0901 

Winmar Consulting Services 

Certificate of Analysii:; Number: 

00110146 

1Report To: 	 Winmar Consulting S&l'Viees Project Name; WM0070 

James Wiseman HI 136 

5700 NW Central Drive 


~!~ 

Site A_!:!~
Suite 150 


Houston 


TX PO Nu_mber: 


77092 §tat0: Texas 

ph: {713) 895-8240 ta:ic: {713) 895-8270 


State Ce~ 

Winmar Consulting Services 


[late Reported: 
James Wiseman fax: (713) 8P5-8270 

. :HOL0 1Client Sample ID I Lab Sample ID I Matrix Oate Collect&d Date Received COCIO 
' . I 

2826-AA \00110145-0_1 iWater 11/3/00 1116/0D 1 :15:00 PM 086579 

12826-B !00110146-02 ' 'Water 11/3/00 11/6/00 1:15:00 PM OB6579 

2826-C 00110145-03 Water 1113/00 1116/00 1:15:00 PM 086579 
1 

11/20/(}0 

Neschich.Paul Date 

Senior Project Manager 


Joel Grice 

Laboratory Director 


Ted Yen 


Quality Assurance Officer 


11.2oroo 3.35 59 PM 



Sent by: SPL 713 6608975; 11/20!00 15:50; Jetfax. #53L;Page 2:'7 

HOUSTON LABORATORY 
HBO INTERCHANGe DRIVE 


HOUSTON. TEXAS T7054 


(713) 660-0901 

Client Sample ID 2826-AA Collected: 11/3/00 SPL Sample ID: 00110146-01 

Site: HI 136 

Analyses/Method ResLiit Rep.Limit Oil. Factor QUAL Date Analy:zed Analy5t Seq.# 

ALKALINITY, BICARBONATE MCL M2320 B Units: mgfL 
A!kalinity. Bicarbonate 333 2 11/06100 15:35 SN 465495 

ALKALINITY~ CARBONATE MCL M2320 B Units: Mi1/L 
Alkalinity Carbonate ND 2 , 1/06100 15:35 SN 465520 

CHLORIDE, TOTAL MCL E325.3 Units: m~/L 
Chloride 48300 1DOD moo 11110/00 10:45 CV 469447 

METALS BY METHOD 601061 TOTAL MCL SW60106 Units: mg/L 
Barium 260 O.Z5 SC 11/16/00 19:46 E_B 476889 
Calcium 111D 2 2C 11116/00 19:.'.lO E•.B 476886 

Iron 67 002 11/17100 18:06 E_6 478593 

Magnesium 275 0.1 11/16/00 19:24 E_B 476885 

Potassium 338 2 11116/00 19:24 E_B 47688:$ 
Run ID/Seq#: TJA_001116D-476885 
!~.Method fPrEp Date.. .. ]Pr~R lnifoll!§ 
!SW3010A 111/071?~90_ 1~:00 JR=T 

RLln IDISeq #: TJA_001116D-476886 


,P:~g,Method ·(P.ree Date· · Pt~ l(ll~i 
[SW3010A 111/07/2000 13:00 I'RT~ 
Run IP/Seq If.: T JA_001116D-476888 

IP.rep Method ____JE:,:g B_i;_te •.• ------tP=re=p=l=n=iti=a'~·s, 

ISW30.1DA !11107/2000 13:00 R_T i 

Run ID/Seq#: TJA_001117A-478593 


!P~~R Method ,.Prep Date __......_.. Jpr~e lnl~! 

isw3010A :1111712000 12:45 JR_T . 

PH MCL E150.1 Units: pH Units 
pH 6.6 0.10 11!06100 17:CO EC 465805 

RESISTANCE@ 25 C MCL 120.1 Units: Mohms/cm 
Resistan~ 6 0.00100 11109/00 18:20 JS 468450 

SPECIFIC GRAVITY MCL ASTM D-1429 Units: Specific Gravi~@ 
Specific Gravity 1.045 0 11114100 16:00 EC 478053 

SULFATE, TOTAL MCL E375.4 Uni~: mg/L 
Sulfate ND 11106/00 16:00 SN 463672 

TOTAL DISSOLVED SOLIDS MCL TDS-MINERAL Units: m9/L 
Total Dissolved Solids. calculated 80000 10 11120/00 15:30 ES 479571 

Qualifiers: ND/J - Nol Detected atthe Reporting Limit >MCL • Ras.ult O"er Max1rYll.Jm Contamination Lim:t(MCL} 

I! . Ari;i1yt11 !Jl!ll.9Cl80 m !1)8 ~iSOCliliO Ml!ltrlOO 51anK D • :;;urro(µltl!I ti!!WVlffY unr!!µurnmtl!! oul!I to 011uuon 
• - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix lnterf!:lrance 

J ·Estimated Value between MDL and POL 
11120/0C 3:Sf.:55 PM 



Sent by: SPL 713 6608975; 11/20/00 15:50; Jetfax #53L;Page 3/7 

HOUSTON LABORATORY 
811~0 HHERCHANGE DRIVE 

HOUSTON, Tl'XAS 77D5~ 

(713) 66D-OSC1 

Client Sample ID 2826-AA Collected; 11/3100 SPL Sample 10: 00110146-01 

Site: Hl136 

Analyses/Method Result Rap.Limit Oil. Factor QUAL Date Analy:ted Analyst Seq.# 

TOTAL SODIUM~ CALCULATED 
Total Sodium. Calculated 29300 10 

MCL TDS-MINERAL Units: mg/L 
11/20100 15:30 ES 47954$ 

TOTAL SUSPENDED SOLIDS 
Suspended SoJ;ds (Residue.Non· 
Filtarable) 

340 8 
MCL E160.2. 

2 
Units: mg/L 

11109/00 12:30 EC 468153 

Qua1 lfiars: ND/U - Not Detected at the Reporting L.lmlt >MCL. - Result Over Maximum Contamination Llmit(MCL) 

B - Analyts aetectaa in Ull!I assoClateo Metnoa tll1.1nl\ 0 • \:lUffOQi1t~ Fl.1iOOV1try Vflr~JlVl'llil~ki Ovc to C>nuti•;m 

• • SYrrogate Recovery Outside Advisable QC Limits Ml - Matnx lnterterence 

J - Estimated Value between MDL and PQL 
1'lliOICO :>-.38:55 PM 



sent by: SPL 713 6608975; 11/20/00 1S:51; Jetffix #534;Page 417 

HOUSTON LABORATORY 
6880 ll>ITERCHANGE ORIV~ 

HOUSTON. TEXAS 770$4 

ITU) fill().0901 

Client Sample 10 2826-B Collected: 11/3/00 SPL Sample ID: 00110146-02 

Site: HI 136 

Analyses/Method RGp.l-imlt DH. Factor QUAL Date Analyl:ed Analyst Seq. # 

ALKALINITY, BICARBONATE 
Alkalinity. Bicar.xinate 2 

MCL M2320 B Units: mg/L 
11 /06100 15. 35 SN 465496 

ALKALINITY, CARBONATE 
Alkalinity, Carbonate ND 2 

MCL M2320 B Units: mg/L 
11/06/00 15:35 SN 4655:21 

CHLORIDE, TOTAL 
Cllloride 45000 1000 

MCL El25.3 
1000 

Units: mg/L 
11110100 10:45 CV 469448 

METALS BY METHOD 60108, TOTAL 
Barium 207 

Calcium 1190 

Iron 117 

0.025 

0.5 
0.02 

MCL SW6010B 
5 

5 

Units: m!;!/L 
11/16/00 19:57 E_S 
11116/00 19:57 E_B 

11117100 18:i0 E...B 

476891 
476891 
4765~ 

Magnesium 298 

Potassium 386 

Run ID/Seq#: TJA_0011160-476890 
IPrep Meth<2<;! · iPree Qate · ·· 
isw3o1oA 111011200013:00 

Run ID/Seq#: TJA..,0011160-476891 

Preg _MethoQ Prep Da~! 

,SW3010A j11i07/200013:00 
Run IP/Seq#: TJA..,.001117A-478594 

!
Prt12 Method !Pr~ · 
SW3~ · 111/171200012'-:4_5___ 

0.1 

2. 

1Pre,e Initials. 

[R_T 

Preplniti~ 

R_T I 

IPr~!~ 
!RT 
' "' 

11/16/0019:50 E_B 

11/16/00 19:50 E_B 

476890 
476890 

PH 
pH 7.8 0.10 

MCL E150.1 Units: pH Unit~ 
11/06100 17:00 EC 465809 

RESISTANCE@ 25 C 
Resistance 6.4 0.00100 

MCL 120.1 Units: Mohms/cm 
11/09/00 18:20 JS 468452 

SPECIFIC GRAVITY 
Specific Gravity 1.054 0 

MCL ASTM 0-1429 Units: Specific §ravity@ 
11114/00 16:00 EC 478055 

SULFATE, TOTAL 
Sulfate ND 

MCL E375.4 Units: mg/L 
1>106100 16:00 SN 463673 

TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids. Calculated 74500 10 

MCL TDS-MINERAL Units: mQ/L 
11120/00 15:30 ES 479572 

TOTAL SODIUM! CALCULATED 
Total Sodium, Calculated 27000 10 

MCL TDS·MlNERAL Units: m~/L 
11 !20100 15: 30 ES 479549 

Qualifiers: NO/U - Not Detected at tna Reporting Limit >MCl. - ~esult Over Maxirnurn Contamination L.imit(MCl-) 

B - Ansly-.a OGmctso i11 Ltllil as.soclAll!O Memoo 81dnk D • 5ucrogfllti Rovovcry UmtivuillllL"ll~ Q11rw 10 Dil1.1\iQn 

• - Surrogate Recovery Outside Advisable QC Limits Ml · Matrix lnterterence 

J - Estimated Value betwaen MDL and POL 
11120/0•) 3; ~8 ;56 PM 



Sent by: SPL 713 6608975; 11/20/00 15:51; Jet/ax #534;Page 517 

HOUSTON LABORATORY 

8880 INTERCHANGE DRl\'t: 


HOUSTON, TEXAS 77054 

(7131 660·0901 


Client Sample ID 2826-B Collected: 11/3/00 SPL Sampla ID: 00110146-02 

Site: HI 136 

Analyses/Method Result Rep.Limit Oil. Factor OUAL.. Date Analy;;:ed Analyst Seq. # 

TOTAL SUSPENDED SOLIDS 
· SuspendBd Solids (Residue.Non
Filterable) 

728 8 
MCL E160.2 

2 
Units: mgfL 

11109100 12:30 EC 468154 

Qualifiers: ND/U • Not OetectEIO at the Reportin9 Limit :>MCL ·Result Over Maximum Contamination Limlt(MCL) 

5 • 11.na1yt1:1 O!:!teictl!!d 111 the c:l:iOG1atec! Metnoa 61ei.nlt D - 5uirogoto Recovery unrcp~rt~~~o duo ti l:Jilw\iQn 

• • Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference 

J • Estimated Value between MDL and POL 
1112010C ~:~8:56 PM 



Sent by: SPL 713 6608975; 11/20/00 15:51; Jetffix #53t.;Page 6/7 

HOUSTON LABORATORY 
88BO INTERCHANGE DRIVE 

HOUSTON, TEXAS 77a54 
(71 J) 6EO•D801 /=~ ~~ 

Client Sample ID 2826-C Collected; 11/3/00 SPL Sample ID; 00110146-03 

Site: Hl136 

Analyses/Method Result Rep.Limit 011. Factor QUAL Date Analyzed Analyst Seq.# 

ALKALINITY, BICARBONATE MCL M2320 B Units: m~/L 
Alkalinity, Bicaroonate 152 2 11/06100 15:35 SN 465498 

ALKALINITY, CARBONATE MCL M2320 B Units: ms/L 
All<allnity, Carbonate ND 2 11106/00 15:35 SN 465523 

... 

CHLORIDE, TOTAL MCL E325.3 Units: mg/L 
Chloride 167()0 250 250 11/10/00 10:45 CV 469450 

METALS BY METHOD 60108, TOTAL MCL SW6010B Units: mg/L 
Barium 0.181 0.005 1111610020:·9 E_B 416892 
Calcium 406 0.1 11116/00 20:'9 E_B 476892 
Iron 2.15 0.02 11117100 17;29 E_B 478586 
Magnesium 1260 0.5 5 11116100 20:23 E_B 476893 

Potassium 425 10 5 11116100 20;23 E_B 476893 
Run ID/Seq#: TJA_001116D-476892 

iPr~ Method TP~ee Date Pre Initials 

!sw3010A '11107/2000 13:00 R,.T. .. 

Run ID/Seq#: TJA_001116D-476893 


!!:rep Method __ .fPree Date. -#·- jPre21nitials 


1SW3010A 11110712000 13:00 . IR..3 

' ' . 

/"~~, Run 10/Seq #: TJA_001117A-478S86 

lf'rep Method PrE!g.Date IPre.JU,nitiats i 
SW3010A 11117/200012;45 R~T I 

PH MCL t:.150.1 Unitg: pH Units 
pH 8.2 0.10 11/06/::lO 17;00 ec 465810 

RESISTANCE@ 25 C MCL 120.1 Units: MohmsJcm 
Resistance 18.S 0.00100 11109/QO 18:20 JS 468453 

... 
' H ··- -··· • 

SPECIFIC GRAVITY MCL ASTM D-1429 U11its: SPt!C'.~~~..~r~vity @. 
Specific Gravity 1.018 0 11114/DO 16;00 EC 478056 

SULFATE, TOTAL MCL EJ75.4 Units: m~/L 
Sulfate 6500 500 500 11106/DO 16:00 SN 463674 

TOTAL DISSOLVED SOLIDS MCL TOS·MINERAL Units: m~/~ 
Total Di:;solved Solids. Calculated 36300 10 111:20100 15:30 ES 479573 

·-·· 
TOTAL SODIUM, CALCULATED MCL TDS-MINERAL Units; m~!L 

Total Sodium, Calculated 10900 10 11120100 15:30 ES 479550 

Qualifiers; ND/U • Not Detected at the Reporting L.imit >MCL - Result Over Maximum Contamination Limit(MC_) 

B- Ana.Jyle oetectect tn me <1»oci;,itf:d Memoa Bu:mlt D - Surrogolt: Ri:;oovery unrnportublt: du11 tv Dll~llon 

• • Surrogate Reco11ery Outside Advisable QC Limits Ml - Matri~ Interference 

J - Estimated Value Detween MDL and POL 
11120/00 3:38:57 PM 



Sent by: SPL 713 6608975; 11 /20/00 15:51; Jetfax #53L; 0 age 717 

HOUSTON LABORATORY 
6860 INTERCHANGE DRIVE 

HOUSTON, TEXAS 77054 
(71St 61i0-0SD1 

Client Sample ID 2826-C Collected: 1'113/00 SPL Sample ID: 00110146-03 

Site: HI 136 

Analyses/Method Result Rep-Limit Di!. Factor QUAl. Date Analyzed Analyst Seq.# 

TOTAL SUSPENDED SOLIDS 
Suspended Solids (Residue Non
Fillerable) 

32 4 

MCL E160.2 Units: mQJL 
11/091:.JO 12:30 EC 468155 

QuallfltHs: NDIU • Not Detected at the Reporting Limit :>MCL • Result Over Maximum Contamination l..lmlt(MCL) 
f:' • Amtly~ oetecteo m ltle a~[)(;il:llcd Mctt1oa EUanh. D • ourrogatr:: Rec.ovc:ry unrr::portaOlc: our:: to 011ut1on 

• • Surrogate Recovery Outside Advisable QC Limits Ml • Matrix Interference 

J - Estimated Value between MOL and PQL 
11120/00 3:32:56 PM 



 10. Results and Observations 11513 

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

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

Segment Rank Pits 
Present 

Metal Loss Pooled Water Highest Iron 
Concentration 

Weld 
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. 
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This standing water seemed to be the primary cause of loss of integrity for the pipelines 
tested. Segment 2824 showed evidence of standing water (as seen in the following 
photos). Since this line had never been pigged (non-pigabble line) the water present in 
the pipeline must have come from wellstream production. The sample taken near the 
well-protector platform showed evidence of being filled approximately 15% with water. 
Depending on the pipeline elevation (high and low spots) along its length, it could have 
contained either more, or less water. This is demonstrated in the following pictures 
(from segment 2824): 
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Conclusion 3)  Composition of pipeline flush and fill water is important. 

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

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

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

• Oxygen Scavenger (Uses sulfite to bind oxygen SO2 � 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. 
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Protection of Pipelines 
During Hydrostatic Testing 



BAKERProduct Data 	 ·~·· 
HUGHES 
Baker Petrolite 

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 resulting 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 concerns 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. It 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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Baker Petrolite 

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 dissolved oxygen in the water to 

be treated. Determine the amount of oxygen scavenger needed (11 ppm 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. 

2 
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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 ir;i 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 
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FIGURE 2 

Iron Count in Chemically Treated and Untreated Hydrostatic Test 
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FIGURE3 
SRB Concentration of Chemically Treated and Untreated 
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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 (1 O" 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 
Type 

Initial 
02 

{ppm) 

Hours to 
100 ppbMM. Inches 

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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FIGURE4 
Stability of XC-102 Biocide in Hydrostatic Test Water 

Saltwater and Fresh Water Laboratory Study 

eSOO 
Q. 

s 
~ 400,, 
~ 
Q) 300,, 
·o 
0 

ii:i 200
N 
0 .... 
0 
>< 100 

0 +-~t----+~-t-~-t-~-t--~t----11---t~-+~-+-~+-~t----+~-
0 28 56 84 112 140 168 196 224 252 280 308 336 364 392 

Time (DayS') 

-+-xc-102 Biocide in Saltwater -xc-102 Biocide in Fresh Water 

Product Data 

Baker Petrolite 

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. 
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Product Data 

Baker Petrolite 

CRW132 

Corrosion Inhibitor 

DESCRIPTION: 

CRWl 32 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: 

Specific Gravity, 77°F(25°C) 0.97 
Specific Weight, 77°F(25°C) 8.07 lbs/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 

MATE/:l(AL 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 

SAFETYAND 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 Uabilify: Baker Petrolite Corporation (BPC) worrants to purchaser, but no third parties or others, the specifications for the product shall foll 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 tn 

accordance with applicable written work documents. BPC MAKES NO OTHER WARRANlY OR GUARANTEE OF AN'f KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED 
WARRANTY OF MERCHANTABILl1Y OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING AN'( SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC will give purchaser 
the benefit of BPCs best judgement in making interpretations of data, but does not guarantee the accuracy or correctness of such interpretations. BPC's recommendations 
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. 

BPPD2000 (2/99) 
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HUGHES Product Data 
Baker Petrolite 

CRW9070 
Carrasian Inhibitor 

DESCRIPTION: FEATURES AND BENEFITS: 
CRW9070 corrosion inhibitor is an amine based Feature: 
corrosion inhibitor which can be used to treat oil • Thermally stable 
wells, water injection systems and packer fluids. It Benefit: 
is soluble in fresh water and brines up to 12.0 • Effective in hot wells 
pounds per gallon. CRW9070 provides protection Feature: 
from corrosion caused by both C02 an.cl H2S. • Excellent brine solubility 

Benefit: 
APPLICATION: • Mixes easily with packer fluids 

CRW9070 corrosion inhibitor should be applied via Feature: 
continuous injection. A concentration of 10-50 ppm • Very water soluble 
in the produced fluids is sufficient in most Benefit: 
applications. The optimum rate needed should be • Particularly effective in high fluid wells 
based on the data obtained from the monitoring 

Feature: program. 
• Detergent prope1iies 

For packer fluids, 0.5-2.0% should be mixed into Benefit: 
the brine prior to injection into the annulus. • Helps prevent under deposit corrosion 

Your Baker Petrolite representative can evaluate 
your system's performance, specify the appropriate MATERIAL COMPATIBILITY: 
treatment and equipment, and design a Suitable: 
comprehensive application program. Metals: admiralty brass, aluminum, copper, 

mild steel, 304 stainless steel, 
TYPICAL PROPERTIES: 316 stainless steel 
Form Liquid Plastics: HD polyethylene 
Specific Gravity @ 72°F 0.924 Elastomers: TEFLON, VITON 

Specific Weight@ 72°F 7.70 lbs!US gal Not Suitable: 

Flash Point 62°F Metals: 

Pour Point -35°F Plastics: HD polypropylene, fiberglass 

Solubility Water soluble Elastomers: BUNA N (rubber), neoprene, 

pH 9.0-12.0 HYPALON 

SAFETYAND 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 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 AfN KIND, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED 
WARRANlY OF MERCHANTABIUTY OR FITNESS FOR A PARTICULAR PURPOSE, REGARDING AfN SERVICES PERFORMED OR PRODUCT SUPPLIED. BPC will give purchaser 
the benefit of BPCs best judgement in making interpretations of data, but does not guarantee the accuracy or correctness of such interpretations. BPCs recommendations 
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. 

BPPD2022 (09j9B) 



Tel: +44 1224 8913282
Fax: +44 1224 875022 

E-mall: SCraig@Champion-Technologles.c.:om 
~ 1ecnno1og1es 

To: SCOTIA INSTRUMENTS Attention: bbert Macleod 

F:IX: OD 1 281 873 5344 P:ag8B:! 18 Ref: se327/sc 

CC: 

Re: Gulf of Mexico Data: August 31, 1999 

Further to our recent telephone conversation, I can now confirm the following intonnation. 

Environmental lnfonn!fion 

Champion Technologi86 has reviewed the regulations for the use of chemicals in the gulf of MID:ico, 
and can now confirm the following. 

A number of U.S. operatora have been previously contacted and it has been confirmed that there are 
no specific regulations relating to the use and discharge of chemicals In the Gu~ of Mexico for 'federar . 
waters. A governing board or body empowered with approval and testing does not exist to directly 
intervene or regulate chemical use and subsequent discharge. However, there fil!; regulation 
pertaining to state water (coastal waters) which are highly relevant to this project 

The Gulf eJf MfOO'co has a similar environmental position to that of the North Sea oilfield !iedOr albeit ten 
years ago. It is believed that although the regul~ons have not been formalised, there are some 
general guidelines that Champion has learned about from our recent discussions with environmental 
regulatory bodies. 

Champion Technologies has been advised to ensure that all products possess a full environmental data 
set ~lating ti;i the BioavarlabiUty, SioaccUmulation, 61odegrada:tion and the tol<icity infcrmatlon for 
Skeletonema, Corophium and Acartla. This is essentially a product !Jwjng a full "HOCNF Fewat". 

All products that have been quoted within this document have a full HOCNF Eo.J!!!at data set 

It ls known that oil soluble O)rrosion inhibitors are not allowed except where a corrosion inhibitor maybe 
be eontldered based on the pipeline protection period required. 

The UK North Sea, -Norwegian NorU'l sea, Danish ·and Dutch oilfield sectors ha'w'e the most 
sophistic:ated and structured environmental regulatory body in the world_ Champion Technologies 
design, manufacture ana supply in aceordance with thase guidelines and therefore has a full database 
of all the necessary environmental infomiation for all its produot5. This position has ensured that 
Champion has ttie environmental technology and knowledge in order to supply to all oilfield secto~ on 
a global basis. Champion 'Nill revert with full information as to whether the chemical spe!efiea~~ 
detailed below will be J!l9Uired to ~ revised. once clarification is sought for chemical discharge in to 
federal wate.!'.$, 

NSY $/Q NOid}{VR~1ooiei 



Champion is very aware of the effect that el'n!m~ can have on marine life and the environment as a 
whole. We take our responsibility as a d'lemicaf supplier wey seoouSly and for a number ot ye:m; an 
Environmental Policy has been an integral part ofour corporate ideology. 

The Blacksmith range of hydrotesting chemicals has both fully toxicity tested by the UK authontlei 
under the Offshore Chemical Notification Scheme (OCNS). This category system reflocls ttie 
toxiallogical properties, environmental impact and usage volume ofchemieats offshore in tne UK 
sector. 

In January 1996, the new system ofHarmonised OftShore Chemical Notification Format came into 
force. This seheme standardises the methods for testing, evaluation and_ approval of offshore 
exploration and production c:Jiemicals throughout the entire North East Atlantic Sector. ThiS revised 
nctiftcation sc:hem= supercedeS the voluntary OCNS but is sufficiently similar that the old classHications 
wiD remain valid for a given pericx:t The periods forwhldl these will remain vaijd are as follOINS: 

Category4 Until 1s1 June 1997 

Category 3 Untl 111 January 1998 

Category2 Until 1"'- January 1998 

Category 1 Until i• January 1999 

CattgCIY 0 Ul"l.til 11t January 2000 

In addition, the revised prior notification tonnage triggers have also been amended. These are now set 
for ttie cumulative quantity of all chemicals used within each group at individual lnstallatlons. This differs 
fl'Om the old OCNS tor which the tonnage triggers were based upon the discharge of individual 
chemicals. 

The UK Department and Trade and Industry (DTI) regulate the environmental classification of 
chemiealS- for offshore use. In doing so, each chemical iS awarded a category based on ifs toxicity 
p~file. Summarised below are a selection of low toxicity packages. 

Product Applioatlon HOCNF Category" 
-

Champion 81150 Biocide c 
(6ac1ron K-54} 

Champion 81710 Biodde D 
Champion OS2 Oxygen Scavenger E 

(Cortron RIJ.-LOO) (OS Parcorn List 'A'} 
Champion CP1900 Corrosion Inhibitor B 

Champion Fluorescein Dye Leak Detection DYe D 
Champioo Clearnye• Leak IJeteetion Dve E 

• Page2 
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BLACKSMITH 81150 
Pn>duct Data Sheet 

Product DescripfioJ! 

Blacksmith B11 SO is a highly effective biocide used to control mierobiologioat problems in both land 
based and offshore systems. Chemically, it compriseg of a 50% solution of Glutaraldehyde. 

Product Applieation 

Blac;:l<smith 81150 is an excellent non-selective biocide for the destruction of the major baeteriar strains 
and is also effective against some fungi and algae. 

Bl~clwmith B1150 is water misdble nquld which forms clear solutions in both fresh water and 

concentrated brines. 


This product is one of the most environmentally acoeptar>le tiloeldes on the market. 


2btmlcal & Physical PmP'trties 

Form: Liquid 

Colour. Clear, oolouness/Jight yellow 

Odour. Pungent 

pH (20degC); 3-4 

eornng Water: s;degc ~pprox. 

Water Solubility: Completaly miscll:}le 

Relative Density (:20degC): 1.113 

Viscosity (20degC): 20mPa.s 

"' Slick$mith 81150 should be injected neat into the system at a dosage rate of 75·200pprn, for batch fill 
testing operations. Champion will be able to advise on th~ c;iptimum concentration subject to systems 
conditions. 

Envimnmental JnfonnatJon 

Blacksmith 81150 ls an environment;Ily friendly combined prcduet and has been awarded an HOCNF 
Category of 1 [C]

This i:iroduet is also appl"t'ved by the relevant authorities for us~ in the Danish, Dutch and Norweslan 
Sectora of tile North Sea. 

CN:npion ittchnolegi.. 
Abbotl:well Road, West luDO$, ~ Ae12 SAC. Tel: 0122-i 67~022 F;ix: 01~ 876022 i~lcx ~171 

~~red Office: Abbotswell Road, West Tullo$, Aberdeen, AB12 3AD. R9gistar.d in Sccuand No. 1 Mi52!l 

zoo~ NS:V SIS NOidJtVBO l:l:09LS NinO YYd oi::.n 56, S0/1C 
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BLACKSMITH OS2 
fm.duct Qiti §blft 

Product Descrtption 

Slack.;mlth OS2 is :an aqueous solution of Ammonium Bisulphtte (63-$5%). This product hes been 
designed to rapidly scavenge dissolved oxygen from :S:Hwat.r at normal temperatures for pipeline 
oper.ations and water injection sy&ems. 

This product should be lnjeetl!d nMt into the treatmentsolutlon with the minlmum expor;;ure to air. 

Produet Application 

Blacksmltrl os2 should be injected into the treatment solution with the minimum exposure to air-. Ft1r 
nydrotest applications it is important that Slack.smith OS2 is added to the test medium before the 
inje¢1:ian point of other hydrotesting ciiemicals. This product is one of tl'le most economical methods for 
reducif"lg th~ dissolved oxygen oontent to below 1Oppb, 

~b!misil & Ph~lcal Propurtiim 

Fonn: Liquid 

Colour: Clear. light yellow 

Odour: Pungent sulphurous 

pH (20"C): 4.8-5.8 

Boiling Point 105°C approx. 

water Solubility'. Completely miscible 

Relative Density (20~C): 1.3:2-1.40 

Dosage 
-"' 

Blacksmith OS2 should be Injected at 1S5ppm as this dosage level wlll ensure a rapid rate of oxygen 
depletion. 

Enviro]!m~ntal lnfprmatlon 

Blacksmith OS2 Is an environmentally friendly combined product and has tieen awarded an HOCNF 
Category of E (OSPARCOM Li~t A). 

cmimplon T..ehnologl• 
AbbQtil:~ll Road, Wi=tTuR~. Aberdeen AB12 3.AD. T1l: 01224 S~ Fax: 01224 876022 T11ll!lli: 7:;1171 

Repis1trod Offli=.: Abb01$W11U RQ.Hd, WSlltTuloi:i, Aberrl•n., Al!12 ~- R.eglaten:d 11'1 Si=o~nd No. 1665~ 

coo Ill NS'V SIS NOidXVR'.) 
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BLACKSMITH CP1900 
Product Data Sheet 

E.rQ.dwct Description 

Blacksmith CP1900 is a highly formulstad film.forming imadazoUne salt based corrosion inhibitor 
deslgnad to provide corrosion protection for hydrotest operations. 

Thii is achieved tJy either a continuous injection operation during pipeline flooding or as a batch 
treatment program, ~rlor to pipeline start-up. 

Product Appl!cajlon 

Blaeksmlth CP1900 is 03 highly .sctiv" corrosion inhibitor which e~cilvely forms a protective barrier 
between the test medium and the walls of the pipeline_ This product was formulated in otder to hliMI a 
greater envlrcnmental acceptablllty whilst providing enhanced corrosion proteetlc:>n at a low dosage 
TE!veL Bla~mith CP1900 is completely miscible in fresh water and salt water medium$ and is active 
ever a wide pH r.anga. 

Chemical & Pby!lcalb:oPSJ11es 

Form: Liq1,1id 
Colour. Clear amber 
Flash Point >65'"C 
Relative Density (2D•c): o.~9e 
ViMosity (2s~c): 5cP. 

Dosage 

Blacksmith CP1900 should be injP.ret neat into the system. if used for CEintinuo1,1$ inject at a dosage rate 
of 100~200ppm. Closage levels for batch 1reatment programmes are subject to system conditions ;nd 
therefore a Chiiimpion representative oan assist vllth dosage recommendations. 

EDY.,jronmental tnfonnatlon 

Blacksmith CP1900 has,.been awarded an HOCNF Category e. 

Cttamplon TechnDloPtti 
At>~-u Rtilltl, Wsat. T!Jlitle, ~ AB12 3/\.D. Tel: 01224 679022 FllX: 01224 87$022 "l"elu 73171 

Reglste~ omc:e: ADbotswetl Road, Weit TUiios, /\tlqrdqtn• .IW1i ~. Risgmtartld in scouand No. 1&e::.ze 

roo~ 
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BLACKSMITHFLUORESCEINDYE 
Prodn~ Data Sheet 

Product Description 

'Blacksmith Fluoresccin ~ casn be supplied in &olid or liquid fuim although for hydrotestfng opetatioru; the 
liquid form j5 g~ favoured.. Chc:mic:11.1ly, it is the !IOclium 511.Jt ofhydrox:y-0:.carbonyl phenyl fluorene and 
Mi a darli:. imngc ~in the coocentrm frum. 

I!_mduct Am!lic:ation 

.Blacksmitb Fluorescein Dye exhibits iiu iWilse gremi colr;iw "¥>D dilwOJJ and is generally de~ by UV light 
m: 491nrn making it mi rx~ll~t1taCet dye for ust in leak cletectior'L. ~.lacl:smirh Fluoresceiti. D'je is mos:t 
commOt1ly used for 'hydrotest and cemt11ting opemions. This product is generally re1,iardcd as 1he full~ 
indu.'ttry stllndard. 

Chemical &: Physical Properties 

FIOl"tll: Liquid 

Colour: !>a&: onmge 

Odour: None 

pH (@2%.in wl!..ttt): 12 

Relative Density (20cc): 1.0 -1.l 

Solubility: 

Blacksmith Fluomicein Dye is typically dosed m the range of2S-40ppm fa:r hydrot=st app1icll.tion~ mid 1000.. 
4000ppm for cemai.ling 21pplications. 

soo~ 
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BLACKSMITH CLEAR DYE 
fi:oduet O.ata Sheet 

Produr;t Description 

Blacksmith Clear Dye is an optfcally sensitive tracer dye for hydrostatic testing and 
can be supplied In both the solid or liquid form, although for hydrotesting operations 
the liquid form is generally favoured. Chemically, It ls an anlonle fiuorescent 
compound which offers substantial advantages over existing dye.based tracer 
systems. 

Product Application 

Blacksmith Clear Dye has been fonnulated to be used for hydrotest leak and 
pressure test operations for both fresh and saline water. This product operate$ as a 
readily traceable detector when activated by UV light although it is invisible under 
white light. Blacksmith Clear Dye offers advantages over more familiar leek test 
tracers such as Blacksmith Fluorescein Dye as the visible discharge can not be 
observed. 

Chemical & Physical Prog~rtill!S 

Form: Uciuld 
Colour: Yellow Solution 
Odour: None 
pH: 8-9.5 
Solubility (@2011 C): completely miscible 

Dosage 

A Champion representative can advise of the required dosage levels based on the 
system conditions. 

Attached is the Ab~orption spectra for Blacksmith Clear Dye (Ref. Figure 1 ). 


Champion TflCIU'lologlee 
A~ell Roaci, West TUiie!$, AbErdAn AB12 ~. Tel; 0122<4 6790Z2 Fu: 01Z24 8760ZZ Telex 7.3171 

~istered ~; AbbotcwllU Road, We$!. Tulto;, Aberdeen, AB12 :w'.J. ~-!'Id il'I Secitlll"!d Ne. 18El~:l9 
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SUBSEA 


.SPECIAL PRODUCTS 


Innovative Chemical Solutions 

• Hydrotesti.ni Corrosion lnlncition. • Leak Detection • Wax Removal 
• Solid State Chemistries • Pi.peJjne Bundle Protection • Pipeline Swabbing 

• Free-flooding Pipe.lay Inhibition • Hydrocarbon Deco.DtamiDation 
• Subses. Tie-in • ROV /Diver hrt~~tion • Descaliog 

900 I!! Nf!V SIS NO I dJt\111:> 
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coml!!m Ch'erview 

For over ~ decade Blacksmith has maintained its position as a leading North Sea oilfield 
chemicals service company whilst also developing a $lgnfficant international portfolio ttirougti its 
Sper:lal Pi"oduchl range. 

following Sladtsmith's acquisition in 1996 by Champion TechnologieS ll'IC, an International 
leader In speciality oilfield chemic:a!s, Champion Technologie$ Spe¢ial Producb operates as a 
spec:iaftSt division dealing primarily Within the global ser\/iee industry sector. ThrQugh 
Champion'£ established worid wide infrastructura this group is able to service an inaeaslng 
CUBtomer base with its Special Products and apprication tec::hnologie&;. 

Thea S~ Products are internationally A!ICOgni!ecl and respeded and cany unparalleled 
track records. Many e~ indl.IStTy stan~ n ~ively used by the Sl;llVioe induWies 
leading corrtrac:toni. Acy Special PrQduds matl!:rial is available globally from any comriany 
location. 

Spectal Pm:lucts and their a;:ipncations are serviced by trained and experienced indM:luaJg that 
work in partnership with users to mocflfy ex:iSting or develop reN cnemlstry deployment solutions. 

600!'21 NIIV S!S NOidJ\V'!l:l 



SubsH Special Products 

For over a decade Champion Ted'lno!Ogies (fonnel'I)' Blaci<Smi1h) has been the leader in the 
supply .of chemical related products, services and consultancy to the North ~ Subsea and 
pipeline service industry. 

This experience is also exported widely and in particular Champion's strategic position in the 
SolJtt1 East Asian and Latin American subsea ~rket::; is cooiparable to that held in the North Sea. 

A range of low toxldty chemistlies available for deployment in sevieral phys\cal forms are 
customlsed to meet speeffic operational conditions has secured Champion'eo involvement in over 
100 major pipeline commissioning and decommissioning projects adlieving several industry 
records and notable first$. A full track recol'CI It detailed on ttie baOlc paga 

e1~ith'5 and now CIK!mpion's unique position of dedieatin9 an experianced project team to 
the ~:Jbse3 service industry sector allows expert technical. operational and 9nvil'Ql'lmental advise 
on the selection/application of d'lemicals. Cooperation wltt1 )Ocally e)q:lerieneed Champion 
operations means a rapid high level at assistance Is alway$ 8V1iiilablei t:> overseas cust.omera. 

The com application of Champion'~ Subsea Special Prod1.1di rang• is corrosion inhibttion 
chemistry. Corrosion is such a vital c:onslderation in subsea operations In that every aet:Mty 
when! metallurgy is exposed to ~•r. the POtential for COITOSion !J:hOl.lld be evaluated and 
prevented. A basic overview of the common eonosion process i$ enclo$ee! within this document. 
In addition, throughout th8 ~ Z yur11 Champion ha5 worked extensively on deepwater 
COfTOSion prevention teehnlques Vhllch aliow Chemistries to b& deployed under dlfticult 
engineering and opl!ll'liitional circumstances where the $tandard approaches to corrosion inhibition 
are not PQ$$ible. However, deepwater corrosion follOWS a unique set of pathways•. whereby an 
illustration of ttl~ p~ hM been attached. ,. 

An ai:>pliealion guide fer Cliarnplon Subsea Speeial Producm is included over. H1JWeVer, fin;.I 
selection of a Special Product and application technique usual!)' OCC!.ll'S in COl'ISUltatJon with the 
user and evaluates various; 13cton;.. i.e. environmenta~ operational time and costs. 

Full technical detans on any appficatlon or product shaO be provided on request 
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Standard Seawater Corrosion lnhJbitlon Page 1 of2 

Oxygen Sca1<engers Rll010Y9 dleaoNed e>xygElfl from waler 111 pre11ent O;Xygen ltd troed C<Jrroslon. 
Oxygen Scavell(lers are dae.lgnad to pn111de a rarld m!e of axy11em depla!tnn, I.e. at s•c_ to 1educe the 
o~gon cord8nt bV ll5'Mi, weM wlthlnthe Int minute ofkl{ecilan. 

Biockles R&m!)Wj bacteria rromwaterto pm:ven! mlcrolllologk:al Induced conosron. Blo.ch:te& are (leslgned to ba 
e#ectNa on a lllide range of slfatle1 e.g. Aerol:llc, Anae1oblc Md S ulphat& R&duclng Bacteria. 
Blalllm panelieUon Is alao adventageou1 lo eYmlnala blOlllllsa bUld ~· 

ComJaloo lflhlbttors PrO'o'tde tenaaou1 fl!m 111 rough Bdallfp1!on GI lhe inhibitor mOl&CtJles onto tile molal surf<io&. 
Th& Inhibitor film pr0leefes 1he metal fi'om cotroalon ancl prevents any bacterlel roullng baroml11g clrectl~ 
attached h> l'1a 11t1rface. 

Coclcta!! ProductE Combk1sUon cllamicala lht ro.'ltern one orroore of lhe .,dMdual biadde, conosloo Inhibitor end oxygen 
SCSV.PIJef oompolllV1!8. 

Novel Corrosion lnhlbltlDn 

Bfa c:ksll'tlti OS2 
BJac;k.smlth OS3 

Blacksmlth 81150 
B!ack.smlth e1eeo 
Brack.smith Bt370 
B!acicsmlth 81710 
Blacbmlth 81200 

Blacksmtth CP1300JE 
Blacitam~h CP1900 
Black$mlth CPt62-0 

131acksmilh C)..3B70R 

HydrotesHn9 Stfcb 

for fre&-tlocxllng equtpmenl 

Q.C 'onlk\e' ooam1caJ 

lnaer!lon whl11t •utnea 

Specllic waler trealmenl c.hamlalrlas custom developed rJ\ aol Id form wilh '11esofuUon rates de&kl!)ed tq 
[n!rodt.loe clta!!lls!rles 1,!nder dven i!oera.llOD!!I oondlUona and 1~ ecmlas. 
I b1Hrted lntc varloua equipment c~.g. apoOls.t>unchsklsere} pt'lor kl load out. 

ln8&f'led Into gasket• prior to seal plat6 cllan~er lnsfalJatlon•• 
I ROV/dhlet 6mution for SJIDOI p!900Slflangee and durfng 11ool< up -0pemll On$. 
I Elmlnarea dlllara e!lp(JW!e ro c~l&. 

• Bonded for temporary fil41ng to equlpmant by water soluble aclheslvea jlrovld!ng delayed chemlcal 
llep!oymaot. 

Biocldes Stick.a 
O•ygen ScavengBf Sl/cks 
Corros!oo !nh lbHor SUeke 

·Coc:kla11 Stleka 
Dye SUd<.1 

Water Treatment Oels 

fbr tee.flooding equfprmml 

Spedflo water treatment <:h£lflllalrlee cu&tom dsvelofled rn sotuble gel form designed ta lntroduoo aclfye 
'oorroelon lnhlbllforf cbemts11y under operallonal' condlfoo a ood llm& 11calas. Provkl &Shi~ levd 
loc8lsed com:islon protedloo. 

81odde& 
Oxygen Scavengers 
Cw~ioo Inti lbilors 
Cocltlails 

Water Tr1atm enl Coatings 

Jar plpelay eJJpltcaNane 

Liquid lnhltlllor packeg& des/fined to set with bard e.mooth flnish.. Ueed for 'onllne' i eawaler lrlllbllron 
trealmerit ofpfjlelnea 1lJ1lrtG rree looding opereUona. 
COlltaln walersoUJte 0000$loo lnhlbl0f, btoclde, oxy11en sc::aVerl!Jer and can b~ applied by brus!V'~pra}' 
onto Jnlemal plpo audace prior to lay. 

Bloddas 
oxn1en Sc.ave rn;iers 
Corrosion lnhibltors 
Coclrtaila 

Vapour fhaae Inhibitors Produda des/1Jfled to be added to the llquld test medium. On ckmaterjng lhe VPI iM\I be reta lned on the 
lnblmal aurf!Kles and (alaase 111 oclfoalon lnhlbttcir vapcur 'Ml!cll coats Uie mmal end f1ro1Jldea protection. 

Blacilernllh VPI l'>eries,," 
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Spec/al/st Gels 

Daoo11,amlnatloo Gels Re!M'Je h~droe&1Jona end retain cootsrnWiatlo3 abBorhed wllflln s1r11clure of the movlng gel, 
Oeoonlamlnetes pfpflwtlrlt (O lees than 40ppm OJI fn Willer post flu&ll. 

Bracksmilh Musel SOel 

swabbing Gels Contain deh~dnitlon solvent to act hydro~pic!ty on too plpetl11 e iltemals. Ult and retain waler 
oontamba!lon at:lSOlb&d wU.ltru!ructure ofthe mo~ng gel. 

Blacksmith Melturnal Salg st 
Blacltsmkh MEa Sofget 

Pfck Up Gals Water or liydrocarbon be.Md gsl!I deslgned !o ramove pipeline debris leavJng the Internal eurface In 
ellhata hydrophllc or h~rophoblG &bite. 

Bl1u:ksmlth Aqva Solgel 
Bia ctsrn!tb Get OJI 1Ql11 

lso!atlon OeWGel F'tgs Highly 11isooos orpr&4omlad wa!erortiydrocivbon based 1J6ls uBed In pigging and lso1aUon·opere.tJ011$. Blackernilh Solg&VGefoll Sarles 

Leak Detection 

Laak DetecllOfl Dyes Leak detec:tlon vlavlsual and optical fiuorescenoe. 
leak dat~cttoo ¥ia opUcal flooreacence (dlamfoa1 Is colourleas - no uawaler c:olourfsairoo•. Ver>/ low 
TOldclt;'. 

Blaclcsmlh Fluoreace'n LT 
Black511lkh Claar Dye 

Leak Detectloo Slfdcs/Gels Ae. above lo atlck or gel loon As abolte In allck/gsl 

Pipeline Blockage Removal 

Wax/Scale Removat The remO\j&I af lY!lX and 1cals from a plpellna can nonnalty be sa1fsfied b,- muUng plgg/li!J op1m11!on~ B!dcksmilh scare Dtr.soh1er rarige 
undw &om& clrcummncea the effecUvenasa of plgglng can ba Improved with the use of chemlcal Blac~smlh Wax Ole&~er rarige 
treatments. The &X&ct rormulatfoo ortb8 chemical hi &&1eded as balng Sjlacilfc to the wax (I( a<:ale. 

Pipe/Ina RFO Conditioning 

Swabb!n" sotven1a Glycoll er methanol used In pipeline dr)ing oparaUom1 whe1e ftd'Jantaoaoos 011sr Nltroget\ or vaw um. Methanol srxl Glycols 

Pljlelln& CoridlHonlng Pod dewaterlog an Inhibitor {l61 pig ot alug cil ollgaa pha6e COJTOSfoo ilill>ll-Or cari b& run. This 
oondlllom Iha pipe Internal surfaoea lo reoeive fii.dclslgaa pre protec&!MI. 

Blacksmith CP1315 
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$pedal Products Raoge 
B'iocides <> ~~rs <> Co!TOSion Inhibitor$ 
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! High 
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IRapid Pitting · 
Corro61on 
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Anerobtc 
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Iron 
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Rapid I 
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Rapid PiUing J 

Corrosion 

Sulphuric 

Acid 
fQmled 

Anodic 

Aerobic 
Bacteria 
(GAB'a) 

Polyslllc:ctiwide 
Slime 

Bioltla$S;J
Contaminates 
Plpt:line Flt.iid 

t 

ornc.nca Reductiont 

Special Products Range 
Bioddes <> Oxygen Scavengers <> Corrosion Inhibitors 
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