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EXECUTIVE SUNMMARY

Brown Corromion Services, Tnc. was coniracted by the Cook Inlet Regional Cinzens Advisory
Councit (CTRCAC) lo mve a third-party review of the Cook Inlet Pipeline Operalovs amwal
voluptary reports on the status of their sub-sea pipelines as part of their overall pipeline
integrily management plans.

Tt way agreed that {his repoit would be done by revicwing the data submitted, relephone
mterviews with the operators, other published data.

After reviewing the data provided by the operaiors, condueting the ntervicws, and then
comparing this data to the industry and governmental standards and practices, it i3 clear that
the operators are vsing their sub-sca pipelines in a gafe and compliant manner.

The Lhree areas of concern for sub-sca pipelines are cxtlemal corrosion, internal corrosion,
and physical damage. All of the original assets were designed for larger volumes, higher
pressures, and higher veloeilics than [or which they are presently beinpg used. Due Lo Lhe
depletion of the reservoirs, and the vesubiing deerease in volume, pressure, and velociiy, these
designs  propoerly done for the ongimally avticipate production parameters - are proving to
be very cifcetive m mecting governmental and industry safety standards. Based upor present
production data as reported the assels are over-designed for today’s rates ind thus safety
margins arc increased subslantially,

With [w cxeeplions, noted in the body of this report, the operators ars using the most
advanced dala management, inspection, monitoring, testing and reporting lechuoloay
currently avazkable, [t should be noted that within the industry theve is still sonic debate an
exaclly what constitutes Pipeline Integrity Management, One would expect further changes,
redefinitions and addirions to the practices now followed and these changes will most Hkely
he mandated by the povernmental bodics invalved.

The operators were very cooperative during the mterviews and thelr knowledge and
willingness lo openly review the data on their sub-sex pipelmes provided the substance and
detals for this report.

in more detail throvghout this report, Thave tned 1o define the asscts, discuss the areas of
coteorn, report on the inlerviews, give an overall summary of cach operator’s efforts, note o
iew small areas of concem and draw a conclusion

One should keep m mmd that theve is always a remote poastbelity that events can ocour that
can cause problems (earthguakes, sabotage, or other catastrophic events) that are bevond the
controd of the operators,

In summary, T fee! that CTRCALC had done due diligence in conduciing this audit, and [ can
repor, Lhat the operators are handling their sub-sea pipelinegs m the safest way poasible based
upen the information ! reviewed and the telephone interviews,
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“The missfon of the Council is ta repeesen! the citizeny of Coek Infet in premoiing
environaientaty sufe marire trarsporfaiion and ofl fiaciling operations in Cook Infer”

Soak IRLET

S e A C
Meathers T
Alavi Siofe I Aungust 23, 2005

Chamber of
Camimiosee

Comments from Operators on the Cook Inlet Snbsea Pipeline Report

Afareka Meiie

Groups
Cook Tolet Pipeline
ferrironmetia] - Cook Tnlet Pipeline operates the Christy Lee Platform and the DA River facility
Granns ! 1
- The pipehne ransports “mpeline” grade oil, containing fess han 005% waier
i eniramed in the crude o
Recreational | endramed i the erude oil,
{regy . ) e . :
- Therr pipelines are not regulaled under DO'L; there fore they are nol requited o have g
T Pipelme Inlegmiy Plan.
Aguaculture

Ase et iy i
I

C . Forest Oil
o FxRTRg

£ R H H e . . —_ . o
tol RIS - Main office is located at 707 Broadway, Swite 3600, Denver, Colorado,

e E i - Mr. Brown intervicwed Mr. Ted Kramer.
ity of Kewlink

Coiny ot Kenal

- Added information concerning operating pressurcs: $000 psi on the waler mjection

Iine and down 1o 230 ps1 on the gas mipeline,

i o Selifoia |
- Thvers have taken direct cumrent measurements of the cathodic protection.

Ciy of Homer - Armual tard panty inspections ave performed.

Kodiah Teland - Changed ruming pigs from every 7-10 davs to regular intervals as needed.
SLE W .

Heorouph : - . . .

o« {Clarified that ice and hydrates oceur in the wintor montls,
Kenal Peninsida - - Updated miommation o shiw thal an anode nhbhon will be apphed (o protect arainst
Rorongh - further damags,

Avicipalite of |
Anchorage

+ Ol Inler Regioan! Chiiceny ddvisore Conned * 010 Highland Avenue, Kenai. A D001 -2033
Fheater (D07} 253-7222 ¥ P (QO7 253-0002



Lnecai
- Provided onshore gas opersations [or Cook Tnlet,
- Lmocal does hiave a Pipeline inlegeity plan in place,

- Clazificd that Unocal does have a dedicated pipeline cngineer and « 10T Pipeline
Coordinator.

- Provided firther inlormation regarding iheir highilow pressove aluanms.

- Yalves are tested every 6 months aud test results arc on record with 1207,
- Poiated oul the negative buovancy for stabilization of the pipelines.

- Clarified visual mspection only occurs onshore during excavations,

- Provided move defail on ridal zone damage cauges.

- Updated the porcentage of ines that have had smart plgging from 73 to 88,

Added mlonmation concerning Bruce plat(orm geometry pigging.

- C'omrecled corrosion inhibitors and boctde ipected into the dry Hnes.

Xra

- Changed the number of wells operating,

- XTO operates two Subsea pipelines, (One was recontly converled to gas onlv)

- The coating that was damaged during installation was nol repajred. X370 is
conducting wall thickness measurements and o daic wo active corrosion as taken
place.

- Clarificd that parallin imhibitor 15 use din the winter.,

- Provaded an up date stating: XTO has smplemented the Pipeline [oregrity
Manasement plan as ol late June of 2005,

Phone. (007) 283-7222 % Fax (Y17) 283-6102



Cook Inlet Subsea Pipelines Reviewed in this Report

Summary of Cook injlet Subsea Pipelines

Operator Fipeline Appx. |8ize | Sch. 0. D Wall ¥r. instalf
Length
Cook Infet Pipelne  |Diift river Loading 36 ag- 7 a0 7 1965
Drrifl river Loading 36 42" 7 3z \ 7 l 1 DEE
Forrest Qijf O=prey ta Kislatan 1.3 3" 7 8625 [ ? 19893
W, McArthur - Trading Bay 1.3 ar 7 B.625 7 1893
Cecommissicnead 1.3 5" ? 8.625 ? 15393
i .
UMNOCAL Grayling to share &.0 0" 140 1075 G, 7a0 1967
sing Salmoen io shore 7O 8" 120 5625 D718 1867
Dofly Varden to shore 5.¥ a" 120 BAZS 8719 1967
Steethead to shora £.0 a" 80 8625 £.54a0 1986
hWianopad Lo share 4.0 a" 126G 5625 3718 1965
Anna 1o Bruse 16 ] 8" 100 | 5.62% } 0594 1968
Bruce o share 1.5 8" {40/XH] 84825 (028030864 {974
Granie Point to shore 6.0 87 1 80207 §828 106.500/0718 1066
[
i
XTQ (& 1o shore FRH ar 100 8625 0.5%4 16865
B to shore 70 g 100 B.525 0564 15650
Cto A 2.2 g 100 8625 0.504 1587
Oillen to © (abandaned) 2.1 ar 140 B.G25 0.594 1967
|
|




BEACKGROUND

Cool Inlet regional Cilizens Advisory Council Ine. (CTRCAC) contacted Brown Corrosion
Serviees, Tne.m Fuly of 2004, to offer a proposal (o perlorm a study of the risk agscsstmenl of
pipelines in the Cook Inlct.

On January 11, 2003 a contract was sigmed (Contraer Number (4-030P) 10 commence this
study,

The purpeses of the study. as outlined in vour Atlachment A tc the contract, are as [oHows:

. Third party review of the reports submitted by the ot pipeline operators in the
Cook Inlet of Alaska,

. sunumary of inspection and mainlenance practices to remedy actual amd
potential corrosion probloms.

. Snmimary of chemical optimizalion activitics.

. Summary of iwlemmal speclion activitics.

. Sunmmary of external inspection activitics.

. Summary of structwal concerns.

. Review of aperator actions regarding corrosion trends cxceeding expectations.
. Review of apurator acuons regarding structural trends exceeding expectations.
. Slnmary of programs o improve or enhance mieanity,

For the purpuse of thas report the operators’ destgn, production, and maintenance data and
assels were nol pliysically inspected, therefore all of the opinions in this reportt arc hased
upon the inferviews and reposts as filed by the operarors, Sowe of the purposes of the sindy
were 1ol able to be fully explored; instead the repott relies upon the oporators” open
discussions.

M is cnvisioned that alter revicow ol this repor and as further reports arc issucd by the
operalors over the next few vears, a more concise report will cmerge haved upon further data
heing receivad,

As an example, [ found that my isquirtes into which chernieal vendors are presemtly beina
used and any data from them was noi oliainable, As this data ts confidentiai between the

aporator and his vendor - and this 1s as 18 showld be - 9t 1s impossible to fully anderstand or
cvum define the chemical optimzation achivilies, Chemical opthmizesion is the rorm vsed o
define the proper use of chermcal additives added to the produced liquids and gases. These

O L L o R LR T P S SR S DEA LV



addalives may be corrosion inhibitors, scate inlubiors, biocides, Ivdrale inhibilors, and
scavengers, All of these products may ov not he used, In addition, they may be used
penadically, ail of the time or occasionally.

The aroount, the chemical lormulation, and the method of placemant of the additives. either
used alone or mixed i a cockiml, constilule comosion protection for the inside of the
pipelines, Optimization means using the proper amount to oot the desired protection, but not
over-dosage which is costly, wasteful, and can be harm . Over-dosage can canse clogping,
deterioration of claslomers (sealg), contamination of the oil and gas, bul most of all run the
budgets greatly over what they should be, Picasc keep in mind thay, for older production, the
chemical program can be the largest maintenance andiof oporations cost afler personacl,
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BACKGROUND of OIL PRODUCTION in the COOK INLET

The first offshore platform was mstalled m the Cook Inlet, Alaska m 1964, To date, there ae
16 platforms i this body ol water. These plaiforms arc connected lo each other and to shore
by anumber of sub-sca {underwaler) gathiering lines that transpori the crude oif and gas from
piace 1o place. In addition, there are docks and oif loading iacibities in the Cook Infet as el
Cmshore there are a number ol facilities related to the olfshore assels.

The gil rescrvoirs in the Coolk Tajel are as follows:

. Gramile Poind

» MNorh Trading Bay

. Tradng Bay

- MeArthur River

. Middle Ground Shoaf

The gas rcscrvoirs in and around the Cook Inlet are ag follows:

. van Biver

. Becluga River

. MNorth Coold Inlet
L Moguawkie

. Nicolai

" North Middle Ground Shoa!
- Wesl Foreland

. Redoubr Shoal

. Friveh 1112

. Beaver Crock

. Waost Fork

& Sterling

. Kenat

. Falls Creek

The 16 offshore platforms in the Cook Tnlet are as follows:

® “AT Tyonek
. Brace

. Anna

. CGrrantte Pomt
. Spark

» Spur

. Monopad

. King Salmaon
. Baker



Stecihead

Dolly Varden

Crrayling

Middie Ground Shoal “A”
Middle (rround Shoal “B”
Dillon

Osprey -

The sub-sea pipelines (Operators of Tnterest) in the Cook Inlet are as follows:

. Cook Tnlet Pipeline Company
B 307 ine — installed F9467
2. 427 Iine - installed 1967

& Farast (il
P, &7 water line -
2. 8" oilline - installed 1994
3. 07 pas/ sparc linc

. TInoeal
107 wet il Gravling to shore
5" wet 01l King Salmon to shore
87 wet oil Dolly Vardes to ahore
&7 wet oil Steelhead to shore
5" wet oil Monopod to shore
4" dry oil Annato Bruce
4" dry oil Bruee 1o shore
8" wet 01l Granite Point 1o shore

L o P P —

ERR R

8% A o shore (A iine)

8" B tw shors (B lma)

B Cw A

87 Dilien to C (abandoncd)

£eva by

T showld be voted that there arc other sub-sea prpelmes tn the Clook Inker presently boing
aperaled oul of the scope of this report and most probubly some abandoned lines,

1'he operators of the sub-sca pipelines for these facibivies have changed over time with the
cutrent pipeline facilitics incladed in this report being operated by the following compaemes:

a Cook inlet Pipeline Company
J Foresl Onl



] T nocal
. KT

In many ways, all olfshore structures offer a chatlenpge. The strucieres 11 the Cook Inler have
all of these challenges plus {he Fact that the Cook bidet las some distinet conditions as well
due to its geographic locatton. Usual offshore challenges are related 1o the structure itsell the
production amd process modules on the simcture, the wells and wellheads, and the risers. Tn
these arcas we look lor intemnal and external corrosion, imdermal and external crosion, mmd
mechanical weak points and/or failures, In the Cook Indet these same areas can bo cver more
vibnerable to failurc duc o locadized conditions such as cold wealher, strong watcl currents,
ice flow, zarth qualics, age, and declining production chermishy.

[t should also be noted that this study 1s of the sub-sca pipelines only,

As the pipeline 15 an imtegral part of the whole system meluding the wells, production
facrlitics, riscrs (o the sea botlony, receiving factlitics, and onshore facilitics, fatture of any of
these assets could have ramifications to the pipelines themselves. In most cascs (he pipelines
are isolated [rom the olher structures. This tsolatton may he by means of plivsteal isodalion,
sucly as shut-down valves or efectrical isolation for the calhodic protection svstern. Tn hoth
cascs, (' the 1solation fails or does not work, [atlures on other structures cowld altect the
pipclmes themselbves,

Framples would be if a well over-pressurized and the pressure somehow got into the
mpelnes, there conld be damage. Another example could be i an acidiving project is
performed offshore and the vatves are out of phase, somne ol the acid could get into the
pipeline cavsing damage.

- L P T [N B . o T gt e
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DISCUSSION of PIPELINE INTEGRITY

In The Pipehine Safety Improvement Act of 2002, the Tinited States Conpiess mandsted
mpeline megrity management programs to be pud v place by pipeline operators, Tl
programs were 10 include baseline inteprily assessments of the pipelines and poriodic reviews
ol the pipeline in areas of lugh consequences. These regutations are included in the
Bepartment of Transportation (07T Code of Federal Regulalions — Litle 49 Part 192
Tramspontation of Natural Gas by Pipcline: Mmimum Fedeval Safety Standards and the DOT
Coile of Federal Regulations  Title 49 Part 195 — Transportation of Hazardous Tiquids by
Fipehne: Minimum Uederal Salety Standards,

Hastcally these regulations Instructed pipelme operators to have plans {0t (he inlegnly of
their pipelines. As our pipcline infrastructure ages in the United States, the probabilify of
damage mereases. [n additien, several high profile futlures occurred thar broughl Lo every
omes allention the fact that there can be a danger 1o the environmoent and personnel il
pipelnes fail. These issucs and others brought about pipeline intogeity.

Portions of the pipeline inlegrily ssue were further defined by the National Association of
Corrosion Bngimeers (NACE Inlernarional) or (NACT) in several of their documents hamcly
ANSENACE RPOS02-2007 ftem No. 21097 Pipcline External Corrosion Dircot Asscasmont
Methodology {FECTXAY and KACE TG-293 Internal Corrosiom Erect Assessment
Sicthodolopy for Transmission Pipelines Carrving Normally Dry Naiural Gas (ICDA).

Many conferences and meetngs have been held to help define exactly whar [s reguired in
Pipeling Integrity Mamagement and how to go about creating a Pipeline Inteprity Plan, At one
stclt conlerance {(NACH Extemal Carrosion Dircet Agsessorenl Seminar; Wyvndham
GOreemspoimt Hotel; Houston, Texas: November 5 -7, 2003), such topics were coverad:

Pipeline tegrity Regulations

Step | Pre-Assessnent

Indirect Examimnation

Direct Examination

Post Aszcgsmoent
Az there are so many vanables thal go lo the detenminartion of the salety of a pipeline, it is
still not ¢clear exactly what should go into these programs, and one would expecl changes to
come about in the near (twre to the tequirements of a Pipeline lintegrity Plan by regulators,
technical sociclies, and end user companies. The specifications all goncrally state Lhal any

new lechnology can be vsed and incorporated without rewriting the speci Reatioms and sheould
be used if it contributes to the safety of the pipeline or pipelme mtegrity.

Tk felar e pe T e T |
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The awthor of this report is of the apinion that the larger influence on (hese standards.
specifications, and pipeline integrity plana, looks o external comosion and imtemal inspection
with important areas having Iess importance such as miemal corrosion monioring, sampiing,
chemical prograns and others 1ssues. This seems Lo be in conflict with data pathered over the
last several vears that internal corrosion, and indeed many of the recent high profile failurcs,
have been canscd by internal corrosion. However, the release of the standards and the
aparators willingness to comply and develon mtegrily managemen!l plaps atfest to the ideas
towsrd showing that the pipeline operatlors are concerned about theiy assets and want to be in
cormpliance with standards and regulations as well us operating 4 safe, efficiont,
crvironmentally {mendly operation.

el e Sewivimd it ASms D
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DISCUSSION of CORROSION

Corrosion 18 the electrochemical reaction of a material with its environment, When cofrosion
ocouls, matentad goes into a liquad siale and leaves the surlace of the malerial.

This Mow ol'muterial from the suiface can appear in several forms, with the most cornrmoen in
oil and gus operarions as tollows:

Lreneral corosion (corresion Fairly even over the whole surface)
Piiting or localized corrosion {an exuame attack in one soluled arca)
Cracking corrosion

T ot und gas field operations, the main culprits that cause corrosion are hydrogen sulfide
(HaS ;. carbon dioxide (CO), oxygen (O.), bacteria, and chiorides,

Conrod of corrosion can only be accomplished using one or more of the following
salegories:

Matcrial scleetion

Proper design

Coatings

Cathodic Projection
Alteration of the Environment
. Chemical fnhihition

Repar at replace

e

-1

Regardless ol'the cause of corrosion, the above are the only methods that can be used o
contal corresion,

MATERIAY, SELECTION

Matenial selection involves seleciing the best matcrial for each appiication that will ofier
corrosion profection. Iy addition io comogion protection, strength and cost play & role i
material selection. During the design phase of & projoct, the moest cost effective tnalenaf is
generakly sciceted based upon the given environmental paramelers. Since the best meterial is
oftcn a very expensive malenial, other Iess costly materials are used along with other
corrosion control lechniques to protect the asset. For imstance, a material can be protectad by
coalings, cathodie protection, or the nse of chenmcal inhiibitors to coat the wall of the pipe
thus separating the matcrial from the emvaronment.

Often the coviromment in contac! with the pipe changes over time as well and therefore, tle
original matenal selecied is nel the best. An example of this would be the rising percentage
al waler produced with o1] as the reservoir depletes. In cases such as this, other corrosion

control metiods must be used. Cxamples of further comrosion control methods brought wlo



action aller the slart-up would be ln-situ coalings, alleration of the environmenl (dewatering)
or the wae of mhihtlors,
PROPLR DESIGN

Proper micchameal design of the structires {pipelines) 15 essential. The slec must be coreect 1o
include Ure dizmeter as well as the wall thickness. Welds and weld procedures must be
proper and the configuration of the pipeline must be donc correctly: ges or flow cushions,
lomg or short radivs clbows, buaried o on the seaffoor.

COMATTNGS

Coatings andfor paints provide a protective harrier between the metal wall o the pipe and the
convosive enviromnant. Coatings ave uscally apphied to the cxtermal surfaces and not the
wlernal surfaces. ARhough techmically thers is no reason thal internal coatings can not
perfornt, they usually have not heen successfil in the pest. Flow characteristics olten damuye
internal coatings making problems worse than a pipe with no coating at ail.

There is an ongoing maintenance Issue with coatings as they must be perfodically inspected
anud repaired. Probably the worsl case for coating miainicnance is ahoard ships where s s
an ongeing “ciupping” and “pambling” procedure.

Maodern coatings such at fugion bonded epoxy (FBE) have made great strides and lowered
maintestanes costs substandiably. The industry also has used metal coatings (fusion snraved
alumimuem FSA) in many applications.

Original cquipment can be coated in shop conditions but ficld applications are more difficult
and costly. Damaged coatings can be ficld repaired after the determinanon that they have
{ailed or have localized damage.

Coatings are oflen used in conjunction with other corrasion control techmiques such as
cathodic protection. Coatings and calbodic protection arc usually used togethey for protection
of pipelines both buried and sub-sea, Basically - as no coating is perfect - the cathodic
protection “protects” the flaws (also cafled holidays) in the coaling as well as protecting
damaged arcas of the coaling where the base metal of the pipeline may become cxpased.

CAaTHORIC PROTECTTION

Since coreasion iy olecirochemical in natore, it depends upon a potential difference betwoeen
the comrodmg structure and the soil or water surrounding the structure. By placing a currenlin
the surrounding medium a “balancc” can be achieved whereas the fow of clectroms will not
take placc away (rom the pipe as the potential is “balanced™. This batance can be achieved by
gither u sacrifcral lechnigue or an impressed current technigue. Tn the seerificial technicue an
anode 15 nstalled on the stucture that atlows the cscaping current to Mow from the strectaic
through the anode thus allowing the anode to deplete and not the structure itscll In the case




of impressed current, a ground bed is installed that allows a rectifier o induce current into
the surrolnding avea, “baluncing” the potontial so that thers is no flow off of the stracture.

. As mentioned above, cathodic protection and coatings are usually used together to olfer the

optimuin corrosion protection fo the outside (external) surface of haried and submerocd
strocturcs.

APTERATION ol the ENVIRONMENT

{One can say that withoul waler there can be no corresion. Therefore the removal of swater on
the insidc of a pipe will slop corosion. If oxygen is causing the corrosion oxyocn can also be
remeoved. All ol the corrosion cansing constituents (Hs3, C0,, oxygen, bacteria and
chiorides) can be rernoved. However, the removal is often costly so these removal teclmiques
arc used along with ather compaiible techniques to control comrosion,

Ag an cxample, watler tTemoval from oil and gas is diflicuh and expensive. The two common
atlematives ave [0 use a “non-corrosive” material fov the pipeline that is very expensive or to
usc @ less expensive material for the pipehne and depend upon inhibitors injected inio the
product in the pipeline to protect the matcrial from which the pipeline is fabricaled,

somée chemicals are used to aiter the coviromment such as scavenacrs and olier chamicals

that chumge the chemisiry so that the corrosive environment i3 no longer comrasive or at beast
less comosiva,

CHEMICAL INIIBITION

Chemical inhibition can alter the environment as explained above bul, by far the preatest use
of whibitors is to allow them 1o adhers 1o the wall of a structare thus ereaiing a barvicr
helwesn the metal structure and the environment, One of the most commeon methods for
mtemal protection of pipelines 15 to use chemical corrosion inhibilors. Over time, as the
chemisiry cianges, new chemicals can be used for continued corrosion protection. Chemical
inhibition is primarily uzed (or the inlemal surfaces ol pipclines.

As mentioned above the use of chemicals for corrosion intibilors is probably the most used
method ol inlemal commosion protection. Many peojects can not be implemented i the
eotrosion control method s material sclection beeause the matenial costs wonld be so high
that the whole project couldd not be justificd. In addition, Lhe environment changes over time,
so that the imnal matenal selection may net be the best one when conditions change.
Therelore a tess expensive matertal is vsiratly wsed alony with corrosion inhibitors, An
gxample would be using standard low catbon ateel (br & pipehine with lnbibitors rather ihan
stainlcss steel or nconch. Stainless steet or Tngonel can increase the pipeline cost by a
substunuial faclor ofien making the project ot viable cconomically.

Lot T e L ST e A e ey
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REPAIR & REFEACE

The most conmon type of corasion control is to simply 1ot the strectre or itemn corrode and
ithen replace 14 For househobd flems bke pans, clothes-lines, or automeotiles this is an
accepiable method of corroston control. Llowever, when pipes carey products that can be
hamiful to the wir, seq, land, or people 1f they are releascd, this is not a realistic allemative o
the & previons methods of corrosion control uscd to prevent [ailures,

Regardiess of the method of corrosion control uscd, there must be some sorl of monHoning in
place as well as inspection to hoth defennine the condition of the shucture angd 1o verify that
the corrosion control steps taken are working to control corrogion.

All of the corresion control methods ahove are used worldwide o controd corrosion.
Variables due to location do cone into the methodalogy used 1n selecling Lhe corrosion
contro]l method ad the varabies can also affect the root cause of the corrosion. in cold
clinsates, such as o Alaska, we ind thal corrosion snd corosion contrel are the same burt the
mtensity, aflects and 1mpacis of cotrosion ave diffsvent and ofien more intense, The weather
oflen plays a role in the monitoring and maintenance of both the structures and the cortosion
conbrol used. Freezing and (hawing, scouring and other factors cxaccrbate the corresion
TRLLIR N,



DISCUSSION of INTERNAL CORRGSION

Intemal comroston is the corroston that takes place on the inside of pipes and vessels, Unlike
extemmal corrosion that is often visible to the eve, one can not sce the inside of pipes and
vassels making the detection ol intemal corrosion all the more difficult,

The inside of pipes offers an ideal place fr corrosion 1o take place as well, as ik is vsually
daric, wanm and the environment oflen 1nchudes H.5, CO-, oxveen, bacteria and chlorides,
Unhike exlernal sprtaces, it can not he cagily cleaned or diied.

ShIce one <an not see the instde ol the pipes, we must depend upon monitoring and
irspection to tetl us the condition of {he mside of the pipes.

Monioring, on a near real-time basis, tells the operator what is happening in 2 very short
window of iime. Momloring can also tell the operator i his method of corrosion centrol is
working, For instance, 17 chemical corrosion inhibitor is used, the operator can gauge if it is
working and il the conceniration and volume are adequate to contrafl ithe corrosion,
Meonitoring gives the operator tme-stamped data as 10 the corrosivily of his pipeline.

lngpection, on the ather band gives the operator “snapshols™ as to the condition ol his
pipchne. As wn exapple if an operator runs thickness measurement survevs every year the
survey wiil tell the net change in thickness over the yearly period. 'The survey will not Lebl
whon and at whal rate the corrosion eccurred, only that W did eccur and produced the resulr.

Moritoring and mspection should both be used together

Since the main melhods of comosion control lor the TD. ofF pipes is the use of clicnteal
cotroston mhibmiors, biocides, and altcration of the environment — and the covironment is
contmuatly changing - the mctheds most also change over ime. These clhanges can be
determined by the resuits of monitoring, samphng, and inspection.

Recent data confirms tital the inctdences of inlenial corrosion failares ure increasing as an
overall pereentage of pipeline filures, This fact attests to the oxcellent job that bhas been done
ur lowering [ailurcs cansed by external corrosion {primarily advanced coating and cathodic
profection} thus allowing these struciures to ast longer, By allowing the assets {pipelines) o
last longer the weakest poind often becomes (he internal surfaces where comrosion can take
place over longet time intervals and with more intensiry,
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DISCUSSION on EXTERNAL CORROSION
Fxternal corrosion is the corrosion that takes place on the cxtemal surluces of the pipeling.

Fxtemal corrosion is oflen vistble. However, in the Cook Loloi, scveral faclors greatly affect
the visibility to the point where, for all intenls and purposcs, the pipeline is invisible, The
pipelines are sub-sea, they are costed and cement coated in most cases, the water 15 not clear
lor visual inspection hy divers, and magy of the lines ace buried in the sea bed or silted over.
Lir addition, the changing sea-bottom adds to the problews as erosion and bottom conditions
chanoc, Another issue (covered later) is external abragion due to (des and currents which can
damage the coating and hmng of the pipe.

Exrernal corrasion e most oflen mitigated by the use of coatings and calhodic protection
working hand tn hand. Sincs all coatings are not perfcet, the cathodic protection protects the
pir-holes (holidays) in the coating and other flaws. In the cateudation for the amount of
cathodic proleciion current needed, the condition of the coating must be taken lito
consderalion.

Momiloning of the cathodic protection systems 1s w st 1o be zure the cathedic proteciion is
working. Cienerally speaiding, moniloring meludes checking the rectificrs on twpressed
current sysieras and cheeking the potential belween the structure being protected and the
swroundimg environment (sea or soil). There arc stamdards for all of these methods usaally
by WACE or XNV {Den Norske Vertlag, the European standards group).

Altofthe lines in the Cook Inlet are protecied by coatings, cathedic protection, and concrete
coaling. fn addition, some ol the iincs are buried either intentionally or unintentionaily,
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DiSCUSSION of STRUCTURAL ISSUES

External stroctural issucs regarding sub-sea pipelines fall into several categoties. Generally a
sihmerged pipeling that doos not move and has stable bottom conditions will last withoul,
exlemal stractural issues. The other most common external structural damage w sub-seq
mpelines mvolves interference fron ollbier vessels wih anchors, nets, or dredires that car
make contacl wiith the submerged pincline.

With changing sea-bouoms “spanning™ niay be an jgsue. Spanning is the leneth ol
unsupported pipe between supports of where (he holtom has erodes out beneath the pipeline,
Withow! support any structire can “hend and break.” One must deternvine the masimiugm
altowable length of a span belore damage can oceur.,

n high current arcas, like the Cook Inlet, voriex mduced vibration (VIV) may also play a
role. V1V ocours when the water current flowing around the pipeline cxposed and supported
between tow [ulcrams starts 1o vibrale and in these cases the maximuwm safe spanning
distance may have to be shortened.

Inrernal structural dssucs usually involve over-pressurization of the pipeline beyond
maxinnumn allowable working pressure (MAWP),

Olen structural damage occurs in sob-sea pipelines during ithe laying of the pipeline,
Tmproper calcutalions of pipe bends can result in “wrinkles™ thal add residual stresscs to the
pipe. Welds are critical. The weld must be good and proper procedures followed and
dociunenied. Expansion and contraction duc to temperature changes must be addressed as
welk, Buovancy can be a problem if the pipe is not properly weighted. Siresses on the
pipechine duc to sca botlom changes can lake place as well, Additionally darage can occur
Guc to rocks, boulders, submerged logs and other debris striking the pipefine.

Any of these external 1ssues can lead to struenwal waues.






PIPELINE INTEGRITY - Cook Inlet Pipeline

On Friday the 117 of Fchruary, Tinterviewed Mr. Jim Shew, Manager / VP ol Cook Tnlel
Pipefines by telephone. My, Shew’s comtact inforination is telephone (9071 263-7992, email
1shewigilinoeal.com. Mr. Shew is a UNOGCAL employee and has had g [ot of capericnee hoth
with ENOCAL and tn the Cook Tnlel, Alaska.

Mr. Shew acts as the Corrosion Lngincer along with his other responsibilitics. Cook Tlet
Pipeline has a Pipeline Mtegrity Management Plan in place and fccls they are in 1008
compliance with DO 49CFR Part 195 and the Siade of Alaska Depariment of Envirommciial
Conservalion regulations.

Cook Inlet Pipeline has 2 pipelines running from the Christy Lec Platform 1o their Dvift River
Factlity om the west bank of the Cook Inlet. The Yines are 30" and 427" The pipelines arc
spproximately 2 niles long. There is iitke hoat irafiic in the arca, so there s Bitle daneer
{rorn fhat aspecl.

They have an approved Staic of Alaska Ol Discharge, Prevention and Contingency plan i
place anid are g member of CISPRIL

Cook Intet Pipeline ran a Close Interval Poteniial Sivey (CIPS) in 2003, This survey
showed therr Cathodic Protection {CP) 1o be working weil. This data s alse included with the
pigging data, They carry out annnal cathodic prolection surveys and all cathodic pratsction
equipment is functioning properly. The survey and maintenance of (he cathodic protection
system i3 dong in-house by their elecincal deparument. To date they have had no interference
isspes to deal with,

Whenever a dig is scheduded, the coating is inspected, and no problems have been found to
date. Excsion ol the coaling from external forces can be a problem, but because of the poor
water conditions, the divers can not sec it ag mosl of iU 1s homed. 1 crosion has ocowred and
damagcd the coating, ihe cathodic protection system should protect It Mr. Shew menlionad
that sca-lloor crosion 15 an 1ssue in the north of the Cook Mlet but not a probleny in the south
as the sea-Toor 1s sphid,

Internally, they mn cleaning pigs cvery 7 o 10 days. No samplcs arc taken as no chemicals
are added. They have no internal corrosion monitoring in piace, however, the pipeling
irausports “pipetine” grade ml thal typcally contains less than  005% wuler entrained in the
crde,

fL was stated that i 37 years they have had no problems.
Ome fact thal leads to a very safe svsten for Cook Inlet Pipehne, und the others as well, is

that the lacilitics were designed for larger capaciies, higher pressures, and higher velocities.
The pipelines are runniig under capacity. In addition, the walls ol the pipes are thicker than



necessary for today’s ow thus giving added strength and corrosion allowmce, {Corosion
allowance is the amount of maternal on a pipe wall over strengtly requirements to allow lor
metal boss corrosion and silll he within safe operating paramcters).

Three recommendations for improvement that Cook lulet Pipeline could implement in order
lo bave even mere data in which o assess their assets: First is the use of infeynal corrosion
monitoring aa their lines. The use of comresion coupons on the receiving end of the pipelincs
would verify that they do not have intemal corvosion (altheugh typicaily containing U05%,
entrained watcr in the line the use of corrosion coupons would ensure earhy detection ol
internal covragion}. Second would be o take at least one sample, every few months and seod
it to a laboralory o analysis. Third would be to institute a formoal Pipeiine Inteority
Management (PIM) Plan. These steps would further ensure that Cook Inber Pipeling is
operating 1n # safe and efficient mannce and docameniing the vesults. While these oftshore
Fines are not regulated by DOL, rather USCG and thus are not required o have a formal plan
m place, the praclice would cnsure the profcotion ol Unocal’s assets,

Cwverail, from the data given in the telephone inkerview, Cook [nlet Pipaline is conducung ils
operalions and assels in a manner consistent with today’s regulations and industry practices
wilhi the three exceptions outlined above, Cook Tnlsi Fipeline is operating thoeir pipelines
willhin regulations.



PIPELINE INTEGRITY - Forest Qit

Foresl Onl Coarporation 12 headquartered st 707 Brosdway, Suite 3600, Denver Colorado
SO202, (303} 812-1400. They have operations in Loudsiana, Oklahoma, Vexas, Utah,
Wyorming, the Gulf of Mcexico, Canada, Sonth Africa, and Alaska, Thetr office in Alaska is a1
0K Sreet, Sulte 700, Anchorage, Alaska 99051 {907y 258-8600,

Forest (5} Corporation opurales onshore and offshiore assels in Alaska and has one plalfomm,
Osprey, in the Cook Inlet.

Om Friday, the 117 of Febraary, | interviewed Mr, Ted Erarmer, Production Manager, and
Pauta [nman, Praduction Engineer, by relephone. Mr. Kramer and Ms, [mman were very well
informed. Mr. Kraner’s contact information is telephone (907 258-8600, cmail

tekramer(@ toresion].com,

liorest docs not have a staff Corrosion Engineer and depends upon their chemical compay
for the internal comosion and contractors [or inspection and external corrosion needs, The
chemical company reports to Ms, Paula Innan. Fovest does not have a Pipeline Tlegrity
Management Plan (FIM) 0 place at this time.

fiorest produces olfshore and sends everything onshore where it s processed. They have 3
pipelines with 2 being in service. Thetr pipelines are relatively straight with about onc hall of
the lengih onshore and with 1o tie-ins or branches,

The operating pressure fluctuates in ther fucilines, but in all cascs, less than designed
pressure. Oflen they operate at approximatety 1,000 psi o the ol pipeline. 4000 psi on Lthe
water wyection pipeline and possible down to 250 psi for the pas pipeline when in service.

They do have emergeney shut-downt valves in place at both ends of all of their pipelines.
They have an approved State ol Ataska Oif Pischarge, Provention and Contingeney plan in
place and are a member of CISTPRL i

Externally they have both coalings and cathodic proteciion as corvosion control melhods in
place. They have nol conducied any closc interval potential surveys but have used divers to
take divect cirrent measurements of their cathodic proteciion effectivencss,

Forest (il has had no apparent external crosion problems but did have onc place where Lhe
pipelime ruhbed against a rock and the coating was damaged. It has sinec been repaired. Their
pipelines are not equipped with concrele coating. However, divers verificd the integzity of
the pipeline and that the cathodic prolection s adequatcly protecting the pipeline in these
ArCAd.
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lorest O hias a eathodic protection svsten in place, and ii 18 operated and maintained by

thelr employess. Avmual 3™ party inspections are aiso performed. As they have no other
struetures crossing Lher ppeiines, they liave no orference issues to deai with.

internaily, Forest Onl runs cleaning pigs every al vegular intervals as needed. Sampies are not
taken routincly but on un as-needed basis. Some lee and hydrales form in fkoni of the pig
during the winter months. Waler analysis is taken by the chemical vendor.

Chemicals are injected into all active pipclines. Comosion coupans arc in place a1 specificd
points on tines, and the chermical vendor supplies the analyses, I corrosion coupons show
that corrasion 1s cecnrring outside speei fled s, the chemical program 15 adjusted
accordmgly. No sund has been detceted m (he pipelines or in the veascl holloms,

Forest (] does not have a formalized Pipehine Tntegrity Managcment Plan in piace bt takes
all of the manual readings and enters them into 4 dats manapcment [le.

Hydro leshing has been perlormed in the past with all tests successful.

Forest Oil rans vearly sirveys to determine if spanning ccewrs and exceeds specilicd Timits.
Csirective action, whore necessary, s implemoented by stahilization methods. They have nol
encountered scabod eroston that would cavse spanuing.

The results of a recent smart pig Tun demonstrated some extemal cotrosion in oue riscr. This
corrasion was looked into. One wouild expect that once the amonnl of corroston is
determined, and if it is slight, a coating or tupe will be applicd Lo protect this riser againsl any
further damage. An anode ribbon will be applicd o protect this riser from any fucther
damage.

Yrom the data provided, Fovest Oil appears to be operating and monitoring their assels i1 a
way consistent with today’s regulations and industry practice, 1t should be strongly
suggesicd, while thear pipelines are not DOT regulated that Forest Oil move lowards &
Pipcline litegrity Management Plan (PIM) as soon as posstble. This plan would focus the
aftention on the mtegnty of their assets and provide decumentation for farther evaluations or
investigstions.
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PIPELINE INTEGRITY - UNOCAL
Lnocal is & Muli-national Oil Company with assets throughout the world,

Unocal discovered gus opshore in Alaska m 1959 und acquired oilshore drifling rights in the
Cook bdet in [962. Unocal presently operates 10 platforms in the Cook Tnlet and 6 of 14 pas
fields. O the 30 established fields or units in the Cook Inlet, Unocal has an interest in 16 mand
is the destgnated operator for 13, Unocal has approximately 329 cmployees in Alaska,

In addition to the 14 platforms that Unocal operates, they have the Granile Point tank faom,
aind the Trading Bay, Swanson River amd Granite Point production facilities. Unocal also
operates the onshere Swanson River oil aind gas fleld, Westside gas fields at Ivan River,
Leowis River and Pretry Creck, and Happy Valley gas field.

To date CTRCAC has received vory comprehensive reporis from Unocai as to the statns ol
their sub-sca pipelines for 2004 and 2003, as well Unocal provided CTRCAC’s Propa
commntiee with a presentation of their Pipsline Integrity Program.

= - ' . . ' . N .
Chn Monday the 147 of February, Timlerviewed Mr, Lew Dennis, Eoginecring & Construclion
Manager {formerly Pipcline Engineer). Mr, Dennis™s conlact information is lelephone (907)
270-7000, email denndsl @b Unocal .com,

Uinoeal bas a Pipcline Integeity Management Plan in place and feels they are in compliance
with OV 4% CFR Parts 195 {oil) and 192 (gas) and the Slwe of Alaska Department of
Envirommental Conscrvation regulalions, as well as their own company standards.

UNOCAL has a dedicated Pipeline Engincer and a DOT Pipeline Coordinutor who is also
Unocai’s Cathudic Prolection Techaician. Both of these individuals are punt of the Pipeline
Insegrity Teany which inciudes the Sub-Sca Projecis Technician and 2 to 3 full time
contractors. All1ssues are reporied to the Pipebine Engineer who in lum reporls to Me. Low
Derinis. '

[ata is stored in 4 data bass as an overall integrity plan nsing Arc View GIS software.

L.aocal has 8 sub-sea pipelines as listed above. There are no major tie-ins or branch
connechons. All of the lincs arc operating far below Maximum Overating Pressure (MO
thus giving Unocal moere than adeguate wall thickness for present aperating condirions,

Linocal has emergency shut-down vatves on both the platforms and onshore activated by hizh
and low pressure sensors {alarms). The values are lested every 6 months i accordance witls
DT regulations and test records arc on fite, ‘The pressure schsor alarms are tested quarterly
m accordance with the Unocal maintenance program. Thesce are tested annually and test
records arc on {ifc. They have an approved State of Alaska Off Discharge, Prevention and
Contimgency plan in place and arc & member ol a local oils spill response cooperative
organizations CISPR1 (Cook Intet Spill Prevention and Responsc fne. b



Lwocal pipclines have an extemnal coating and cathodic protection as corrosion prevention
measures. Many of'the sub-sea pipelines have a concrete weight coating that helps to
maintailn negalive huovancy and stabilize the pipelines.

iring excavations, onshore or in the tdal »one, the coaling 15 always visually wspecied al
the site, and repaired as required. Thers have heen o probloms with the coatiitg exeopt in Lthe
tidal zone where there has been somce vecasional damage to the coating causcd by wave
acion in conjunevion with ice, roclks and sand. The location of the pipelings in the tidal »one
can make coating vepairs from difficult to impossible, but the high amperage owtput cathodic
proteciion sysiems have proven to be oxlremely effective at proventing corrosion. There has
been no sigmficant external corroston found m the onshore 1idal zone, Onshore tidal zome
repairs and maintenance are periormed on an as needed busis, and all active pipetines bave
had some amount of maintenance work over the past few years,

The cathodic protection systems were nstalled during initial construction of the plarforms
and onshore facilitics.  Rectifier and anode readings are recorded monthiy.  Cathodic
protection surveys arc perlormed anwally on both the onshere and olfshore pipeline
segmenls by third party corrosion engmeering firms, Based on measurcd CP levels from the
annual survevs, mitigative aclions arc taken, such as retrofitting anode sleds or statling
deep anode beds onshore. A close internal cathodic protection survey {CIS) is performed
every 1ive years on the entire length of cach pipeling; vo problems have heen detected on the
offshore pipclines requiring mitigative actions.  With rowtine mainienance, the cathodic
protection systems funclion as desipied and are providing adequate cathodic protcction s
shown by Unocal’s data and thelr pipeline inspection results.

Liltrasonic wall thickness testing is carricd ol on an as needed basis on the exposcd portions

of the pipelincs. 88% of{he active oil pipclines have had intelligent (smart) pigs mo in them
_ z pig

as their bascline assessments, with no anomalies requiring repairs, Cleandng piss are rum 1 or

2 itmes por week on each pipeline to clean oul any accumulations of paratfin or sludge. Any

“non-typical” deposits pushed i fromt of the cleaning pig arc analvzed.

The wiemal diameter of the 6 inch heavy wall pipeline Fom the Bruce Platfomr o shore is
w0 small 1o rum an intelligent pig so it has had @ geomebry pig run and hvdro-lest for s
bagcline assessment.  Although pipelines under 6 inches have not heen able to have
intelligent pigs run through them., ihe lecmology may be available within the next few VEATE,
However, al this time the only allemative pipeline assessment has been hwdro testing which
15 the indusiry and reenlatory sccepted alternative,

Chemwical corrosion inbibilor and biocides arc injecled mio the wet {oil and waler) pipclincs
hines and biocide onty is mjected into the dry pipelines. The injection sysiem is checked daily
and the chemical vendor evaluates the systeny for comosion, scale, sulfafe, raducing bacicria
and paralfin. Proper mamitenance of theae programs has heiped to prevent pipeline failurcs,
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Annpal side-searming sonar surveys are conducted on the sub sea pipelines to locals pipefing
spans ol possible physical features near the pipeline such as rocks, ect, Wheo a pipeline spun
over 5 [eet m length is found it is stabitived with sand-cement bags o1y an as needed basis.,

fn 2063 Umocal underwent a DOT Aadid on their Inteprity Munzgement Program for
Liwsandous bguid pipelines in high-consequence areas without any notable exceptions, DOT
roxbmely (anually) audits Unecal’s pipehine operations and maintenanhce programs with no
nelable exceplions recorded,

Frown the data provided, Unocal appears (o be opevating and monitoring their assets in a way
consistent with today’s regulations and mdustry practice.
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PIPELINE INTEGRITY — XTO

XTO i3 a public company headguartered at $10 Houston Street, Fort Worth, Texas 76102-
6298 (R 17y 870-2800. X TO s Alaska oifice is at 32260 Shell oad, Kenai, Alaska 99611
(ST TTR-2500.

In 1998, XT0 purchased the Middic Ground Shoal Field i the Cook lnlet. This highly
complex field has yielded 130 million barrels ol o1l Lo dale, The company operaios 2
platforms in aboul 70 feet of warter. A suceess(ul progrant 15 underway to larther develop the
corhiplex veservoir and extend the waterflood.

CTROAC has received a report from XTE on the status of their sub-zea pipelines.

‘Om Tuesday the 15" of Iiebruary, 1 interviewed Mr. Shane . &lexander, Managcr- MNatural
(raz Facihines. Mr, Alexander was very knowledgeable and expenienced. Mr, Alexander’s
comtact information is telephone (817) B25-2572, Fux (§17) B70-844 1,

Mr. Alexander is the Project Engineer bused in Fort Worth, Texas and is responsible for
comosion and corrosion conirol along with his other responsililities, XTO has a Pipeline
Imgearity Management Plan in place complying with DOT regulations and fecl they are in
1O eomplianee with DOT 46CFR Part 195, X710 s own manual, and Lthe State of Alaska
Departraent of Eovivonmentsl Conservalion regulations.

X' TO operates 2 subsca oil pipelines. They are 8" lines {rom Platfisnn A {13 fine) to shore and
Platform C to Plailorm A. They have one abandoncd Tine that previonsty ran from Platlorm
Dillon to Platfomm C. Recenily the 87 line that van from Plafinm A to shore (A line) was
cotverled to a gas onfy line.

Theae Hnes are 87 schedule 100 pipe which has a wall thickness of 0,394 and oporates al
fower pressure ihan their Maximum Allowable Working Pressure (MAWP) of 600 psig. The
Hie was pressure Lested to 750 psig. XTO operates in the 160 to 280 psig range, There have
been no reporis of previcns leaks in any of their Hocs. All of thelr lines arc coated and have a
conerele coating as well.

X710 has Shut-down Valves on the platfinms, They have a leak dotection syatem in place and
do daily {ly-overs to look [or any traces of leaks. They have an approved Stale of Aaska Oil
Discharge, Prevention and Contingency plan in place and arc a member o CISPRY,

Lxternally X'T0 has coabng and concrete cover. They do vearly diver mspections 1 selceted
aveas. dome of the coshing was damaged during installatton. Tihe coating has not beer
Tepaired, however, XTO conducts wall thickness measurements and 1o date no active
corrosion has taken place. The coating has not been applied due 10 possible dwmage to the

pipe.



Cathodie protection i3 in place and is handbed by contractors, Their rectifiers are checked
marithly by an on s1aft efecirician. A Close Interval Poilential Survey {CHPS) i5 performed
once every {ve years, There are penmancnt test poinls near the beach, and they are monitored
veirty.

Internally XTO runs cleaning pigs {spheres and foam prgs). The 1mes ave not desisned for
anclligent preying and therefore the lines have nover been inteliigeni pigged (B, Lltra-
sonic inspeetions for wall thickness have only becn done on exposed areas of the pipe.
Pigging is dome omee or bwice a week, When cleaning pigs are tun, samples are taken and
analyzed. Samples are also faken offshore. There was some hactema discovered In a water
tank, bui mocide myection killed it and there have been no further other indications of
bacterta. NALCO s the chemical vendor and, as such, issues monthly reports,

Corrasion coepons are used offshore and onshore and have shown no high rates oi meal {oss
ihiernal corTosion.

Frternul croston in 1ol a problem as the velocitics are Jow. There has been somc sand
production but the low velocitics have not moved the solids af a rate to causc interal
ETOSION.

Paratlin build-up has been a prohlem; & paraffin inhibitor is used year round wilh an increasc
duringe the winter months,

There has been some movement of the sea bed and sparming has been an issus, Annust side
scanning sonar is uscd and in the lasi year 5 sites have been discovered and sand-bagzed to

prevent any damage. A few boulders were discovered lodged against the pipeline, they have
either beci removed or the line was sand bagged to prevent damage.

At the heach there are metal covers in place over the pipeline Lo prevenl any thivg party
damage to the pipelimes, There are inspection ports, and althongh ey have not beon wsed,
they sl be i the ulure,

From the data provided, XTO appears to be operating, momiloving and Inspecting their assels
in a manser consislent with today’s regalations and indastry practices. X'TO has
mplemented the Pipeline Integrity Managemeut Plan (PIM). These plans focus attention on
lhe miegrity of therr assets and provide documeniation fur further evaluations or
investivations.
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DVERALL INTEGRITY of SUBSEA PIPELINES in the COOK INLET

Based upon the data provided from the 4 operators, Cook Inlet Pipeline, Forest (hl, Tnocal
and XTO, 1t appears that the issuc of sub-sea pipeline inlegrity is being nanuged well,

i should be noted that the information nsed 13 wiliing this report is incomplete and with
voeluntary reporting over tine, an even more complets picture can be oblained. T additon, it
1 cnvisioned that fuither detatls as o standards and practices on Pipeline Tntegrily
Management will be tssued. Morc complete informalion and morc detaited standards wild
allow CTRCAC 1o further define the study conducted herein.
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CONCLUSIONS

I general there are Pipeline Tolegity Management plans in eficel or the 4 operators studicd
in this report, All of these plans appear to be compliant with governmental and indusuy
standards.

‘Fhe assets, as reported, all appear to be operated in a sale mammer consistent with conpany,
industry, and povernmental procedures,

it should be noted that the Cook Infel, dus to its geographic tocation, is subject to harsh
conditions includmg earih quakes, tides, currenis, ice Mows, and shifiing sea bottoms. Also
other owtside ifluences such as timber, rock, [ishing boats, and other vessels could cause
interference with Lhe sub-sea pipehines. All of these issues could canse problems [or (he sub-
goa pipelmes under sbnoimal conditions and circemsiances,

Crverall, the operalors appear to bz oparating, mondormg and inspecting their asseisna
mialner consislent with today’s regulations and ndustry praclices.

Baged upon the duts provided the following arcas of concem are noted:

ook lnlet Pipeline

1. Pipeline Intcprity Management Plan (PIM) should be implomoented.
2, Olbain liguid samplcs to bab for analvsis to check for iron, bacienia, e,
3. Begin internal corrosion MOoRIOTING - CoUpoas o & minimun.
Forest Gil
1. Provide voluntary pipeline report o CIRCAC.
2. A Pipeline Integrly Management Plan (P1M) should be implemented.
3. Continue o obiam Hguid samples to 1ab for analysis Lo check for iron, bactoria, ele
4. Continuc the monilonng for corroston on top of riser -- wax lape etc.
5. Re-check spanning caloulanions as they relate to sca-floor erosion..
Unecal

t. Re-chack spanning caleniations as they relate 10 sea-floor erosion.
Comement - Diocal (5 csrrenily conducting an ergiearig sragy thot dvvolvey o
Aagiam ewnwent survev gud soginascing calowlations rogarding sh-res
pipeline srahilizasion. The allowale pipelineg spar v botinm curvens speod
calepiatinns will be updated and Unocal s Fipeline bisgrife mentonanes
praciices wild be adfusted aecordingly if so indicaisd
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t. Re-check spanniirg ealeulalioms as ihey relate to sca-lloar erosion,
2. Pipeline Integrity Management Plan (PIM) should be tmplemented.
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