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ANNEX F (ENGINEERING & CONSTRUCTION SERVICES) to LOGCAP CONTINGENCY
SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,
1. SITUATION. See Base PLAN.
a. Assumptions:

1) Field work will have anthorization and approval from all local agencies having jurizdiction. There

2) Information management svstem set-ups, zatellite dishes, handheld radios, mobile phones, CMT
personnel. TCN viza applications. material deliveries, heavy equipment permits, local manpower
availability, and any other activity that directly atfects the ability to proceed has been mitigated.

3) There iz no effective, svstematic effort to destrov long lengths of major pipelines. It iz assmuned
that the any sabotage will be directed to dizcrete locations commecting with pipelines such as
manifolds, Gas O1l Sepavation Plants (GOSPs). terminals and pump stations and, of comse, the
wellheads. Reaction plans address these possibilitier. Plang alzo address the need to repair or
replace sections of pipeline perhaps Inmdreds of feet long in nmdreds of locations and of varying
pipe sizes. However, the plans do not address the need to replace hndreds of miles of critical
long diztance pipelines such as the Irag-Turkey Pipeline (210 miles of 40-inch and 210 miles of
46-inch in Iiaq), the Irag-Sandi Arabia Pipeline (206 miles of 484nch pipe in Iraq), and the
pipelines feeding the Mina al Baly terminal in the Persian Gulf (143 miles of 48-inch pipe onzhore
and offthore). Completely replacing one or more of these pipelines would likelv be a two-vear
effort and conld run into the billions of dollars. Tt has been asswned that complete replacement of
these pipelines will not be necessary.

4) The exact condition of facilities ingide Traq and the rezomces required to reestablizh prodnction
levels are not known; therefore, an assessment by teamz of experts fiom constiuction,
procurement, HSE and engineering departments will be required.

5} BRS will receive neceszary power at battery limits of each oil production/shipping tacility fiom
others,

6) National infrastimcture concerning, transportation highwayvs, railwavs, water, water treatiment,
airports, and commercial sea ports will be azzessed and remediated to the required mission
operable levels by others. BRS scope for roads, rail and export tenmninals iz limited to inside
battery limitz of oil producing facilities,

7} Bazed on the military zituation and infrastinctwre deterioration since the end of the Gulf War, it iz
expected that portions of the Iragi national mfrastiucture required to support the mission will need

Tepairs.

2. MISSION. See Baze PLAN. Declassified by OUSD Policy on 8 May 08

Data Subject to Title Page Restrictions F-1
Otherwise, Treat as SECREFHSFORM- As of 8 May 2008



“SECRETHOFOR

/W\

o))

Eh

i

Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

3. EXECUTION. SeeBaze PLAN.

1)

Concept of Operations.

Thiz C'SP iz narrated fiom a “worst caze” point of view, assuming maximmun damage that dizables the
oil infiastinctwre. The worse caze solution is cosntiuction-heavy and all of the BRS management
svstems would be vsed to effect the restoration. The most probable case would require a smaller level
of effort with regard to the reporting svstems.

The overall approach for Construction & Engineering Services (lmown as the Project Execution Plan
in the oil zervices indnstiv) is ontlined in thisx Contingency Support Plan (CSP). The BRS project
organization includes a PMT, comprized of specialized teams to address specific elements of the Iragi
oil infrastincture. The organizational approacli iz a combination of a dedicated task force - located in
Hounston - to partfonm engineering, procurement. construction, commissioning and operating services
with teamns - located in country - assessing the status of the Iragi oil infrastiuctire, constiucting the
repairs or replacement of the facilities and initiating their operation. Production and distribntion
activities will involve existing Iraqi persomel and organizations whenever possible, subject to and
congiztent with guidance from appropriate authorities.

Responsibilities for management of the project team will be the responzibility of the project manager
with aszistance fiom the deputy project managers, and other team leadership. The direct reports of the
project manager will comprize the PMT organization and include the managers for the following
functions ag well az the Deputy Project Managers,

Deputy Project Manager — Operations

Deputy Project Manager — Engineering

Deputy Project Manager — Construction

Deputy Project Manager-L ogistics

Health, Safety, and Enviromment (HSE)

Quality Assurance/Quality Clontrol {(QA/QC)
Buziness Management.

e Contract Administration

e Procurement, Materials. Management. and property
e Facilitiex Operations/Maintenance

Dwing the Assessment / Initial Restoration of the Oil Infiastiuctwre phase, the PMT and the
rezpective teamn meimbers will receive the assessment reports from the teams in country which will
serve as the basig to define the worl to be done. Omnce the definition iz complete then the team will
design the facilitiex and procure and deliver the equipment and materials to the specific
construction site(s). In addition to providing oversight and ensuring all project requirements are
met, the PM T organization will provide support and direct input to the unit teams in Houston in
areaz such as HSE, constimctability, project controls, docmment control, QA/QC,
operationz/maintenance, procurement, etc. As the definition work progresses and work load merits
the aszignment. perzonnel in theze areas will be azzigned full time to the unit teams in Traq.

The PMT and project team will be located with reprezentatives from the customer agencies in a
common location on a floor dedicated for the work in BRS" Honston facilities. The customer tean
will be located in close proximity to corresponding BRS perzonnel undertaking the same scope of
work.
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Az the work progresses. the customer will be expected to actively patticipate as part of the BRS
engineering management team to help ensire that all the customer’s requirements are met by the
project team.

Lt
—

The Deputy Project Manager, Engineering, will have supervise the unit execution teams, the
interface manager, and the project engineers for each unit execution team.

The unit teams will be aszembled by specific activities (wellheads, flow linex/prumping stations,
GOSPs and stabilization plants. cmde storage. and cmde export facilities) utilizing the BRS “work
cell” process that has historically provided exceptional results. The deploviment/location of the
work cell process iz hest described as a dedicated task force. A work cell ix a multi-discipline team
aszembled to produce specitic deliverables for a vnit nsing an inferactive work process that rednces
engineering cost and schednle. An extended work cell includes those tean members outzide the
physical work cell who are worling toward the same goals and prodncing the same deliverables.
The worlk cell will alzo include customer team members az appropriate.

Each unit team will include a project engineer. and engineering specialists as required to execute
the specific work. Dizcipline engineers will be assigned to each mnit by the dizcipline work group
leads within the deputy project engineering manager”s organization. The dizcipline work gronp
leads will provide engineering conzistency across the unitz and the most effective nze of rexomces.
At appropriate times, the unit team will include a constiuction specialist to ensure constiuctability iz
conzidered in dexign.

The concept of a work cell does not just involve locating participants in the samne physical location.
it alzo encomages members to focns onthe final work cell product and not just on their assigned
tasks. Performance, cost and schednle, of the work cell are monitored az a tean and not by
dizcipline. Thiz enhances infer-dizcipline commmuunication and cooperation.

A work cell iz alzo very flexible and its function. malke-up. or even its existence will be admsted as
the project evolves and deliverable requirements are reset. As the taslks are completed, the work cell
will be eliminated and its membe1s deploved to other worlt cells.

Another advantage of the BRS approachis that it maximizes the ability of the overall integrated
project team to develop and share rezonrces thronghout the various project areas as the project
develops. Thiz not only provides more conzistency. but alzo reduces the time it takes to educate
new project team members, thus improving productivity.

To aszist in aligmment and achieving project objectives, BRS will include customer members as
active participants in the worlk cells.

4)  An execution plan will be developed for each nnit including a plan, schedule, and budget with the
rezomrces identified to do the work. See Appendix 1 (Project Controls) to this Annex. The execution
plang will be developed for each unit (element) bazed on:

a) Indentifving critical 1zsmes early on. including procurement sonrces and the acquisition of
materials and equipment to support the worlc

by Construction-driven execution with the optimun use of pre-assembly and supplier packages to
maximize congtruction etficiency.

c)  Applving constiuctability, operability, and safety input from the stant of work.
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I Project Controls:

BRS provides project management and the Client an integrated, schedule and cost performance
measurement svstem. BRS will vse Earned Value Management System (EVM S) methodologies
to provide vizibility into cmrent performance. provide a zound foundation from which to
statiztically or dizcretely estimate the cost of remaining worlk and corresponding schedule,
provide an eatly recognition of cost and schedule deviations, either positive or negative. and
monitor the corrective action plan process.

The nature of work within this CSP 1z significantly more complex than a traditional LOGCAP
event. Thiz degree of complexity requires additional software tools and processes to provide
vizibility into cost and schedule performance.  Althongh not previously nsed on a LOGCAP
event, these tools and processes are standard to the KRR Engineering., Procurement and
Conztruction (EPC) prodnct Line for the oil indnstiy,

¢. Engineering.

BRS iz preparved to mobilize equipment, perzonnel. and related services following an act that
damages the well's production equipment and to restore the fields back to a target level of
production . BRS will cap wells. mitigate envirommental impact. and restore oil production target
levels az required by the Statement of Work (SOW) within the ghortest timne period possible. Our
engineering approach is outlined below and dezciibed in detail in the Tabs to this Annex.

1} Tab A (Organization Charts).
2) Tab B (Assessment Teams).

The asseszment teamns will evaluate design. engineering. HSE. procurement. well control,
well production capabilities and constiuction analvsiz, The azseszment team, with the
assistance of an interpreter and local subcontiactors, will gather professional observations and
data and send it to the BRS Home Otfice in Honston for recommnendations to and refinement
of the plan. Select members of the aszessment team will remain in country atter the
azseszment period to contine the recovery process and overzee the site preparation.

s
—

Tab C (Wellheads & Reservoirs).

BRS will develop a program to bring under control and cap wells in an accelerated period of
timme following the Notice to Proceed (NTP),

Following damage to a well"s production equipment. the engineering assessment team will
mobilize to the =ite and condnct a damage aszessment. The team will azzess the tvpe and
extent of damage to each well and determine the comze of action and specific resonices
necessary to restore the wells. Their analysis will establish arating of each well bazed on the
tvpe and extent of damage and will establish a priority sequence for well intervention work to
restore oil production to the target level.

O PMT will sequence well work in the effort to restore oil prodnction to target levels.
Wellz with no wellhead damage can be immediately assessed for whether the well has the
capability to flow with little or no repair, Thiz iz a key component that will help manage the
actual work program and will involve mobilization of firefighting and capping teams,
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6)

wellhead equipment restoration, subswmface well intervention equipment and services
mclnding worlkovers, re-drills (if necessary). and envirommental protection equipment and
services,

Alzo key to success, iz the timely establislhinent of water supplies and safe egress to all
affected wells. Parallel aszessments will be made (independent and separate from well fire
fighting activities) of available raw water sources in the Southern fields area and in the
Northem fields area.

Tab D (Water Injection).

BRS will deplov ateam to assess the water supply and water injection svstems.. The
aszessment will be for the prupose of prescribing the necessary remediation efforts to restore
the water injection system to the design operational levels. The assessiment and remediation
of the imjection wellz are covered separatelv in Tab C (Wellheads). Tlwee potential zcenarios
are conzidered for aszessment and repairfireplacement of the water supply and injection
svstem. The remediation of the subject systemns iz critical to the enhanced oil recovery
operationg and a key component in achieving higher production levels fiom the fields.

Tab E (Flowlines).

A preliminary assessment of a flow line will be made by a vismal ingpection of the flowline
from one end to the other to get a starting nunber and general idea of the amount of repair
work needed. The damaged zection(z) of flowlines will be removed and replaced. Small
leaks will be temporarily repaired and stopped by installing a suitably designed clamp around
the flow line.

Tab F (GOSPs).

| The initial

)

qmc c fix™ may be able to only cover the South Rimailah Field which would provide a level
of 1.0 million (MM) barrels per dayv (RFD) production of treated oil. North and South
Rumailah are both needed in order to comtortably provide the 1.1 MM BPD goal.

Combining all the fields in the zouth region. zouth of the canal and currently operating: North
Rumailali, South Rumailah, Zubair and AL Luhay Fields can provide a level of 1.7 MM BPD
production of treated o1l. The northern Kitkuk field can provide aveliable extia 0.7 MM
RPD production for the country up to the pre-hostility levels (estunated at 2.4 MM BPD).
Combining all the cirently operable northein fields. the total production capacity would
reach 3.1 MM RPD.

Repair and returbizlunent will be bazed on the nameplate rated capacity and a standardized
dezign. The prodnction capacity iz based on the azsumption that the ciude oil wells are
reuzed or restored az needed. See Tab F (GOSPs) to Appendix 2 to thiz Annex.

Tab G (Gas Handling).

The aszociated gas from the oil field GOSPg will be handled by the existing (repaired)
and’/ornew gas gathering pipelines. compression stations, and gas processing plants. The
proceszed gas will flow to the gas processing/treating plants. Fromn these plants. the
proceszed gaz will flow to the existing gaz pipeline (repaired) and gas distribntion svstem for
delivery to the end users. Fuel gas for operating gas turbines generators or existing gas
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8)

9)

turbine driven pumps will be taken from the existing gaz distribution svstem. If the existing
gas svstem iz not availible, fiel gas will be taken divectly fiom the GOSP high pressure
seperator on zite and piped untreated to the gas turbines in the area.

The aszociated gaz from the GOSP that can not be processed by the gas handling svstem will
be flared at the GOSPz. Tt iz expected that the GOSPs will be restored to capacity ealier
than the gas handling svstem will be restored to itz capacity. and dming this time period
flaring of the associated gas will talke place at the GOSP.

Tab H (Pipelines/Pumping Stations).

Pipelines and pmunp stations are to be repaired or replaced to support the export objective.
Transmizsion pipelines cary the fluids. cude oil in this case. from one plant to another.

Plant in thiz context should be mnderstood to mean GOSP, gathering station, stabilization
plant. pump station, tank fann, terminal, or other facility. The common dezign and operating
standard for this type of ciude o1l pipeline is ASME B31 4. Pipeline Transportation Systems
for Liquid Hydrocarbong and Other Liquids. Pipelines in Iraq may have been designed to thig
or similar standards,

The scope of thiz Tab includes the crude o1l pipelines within Iraq that have been identified as
serving Iraq’s cude oil export pipelines. It alzo includes the export pipelines to Sandi
Arabia, Turley. and Syria. Not included are the export pipelines serving the terminals in the
Persian Gulf. those are dizcnzzedin Tab G (Gaz Handling) to Appendix 2 to thiz Annex.
Alzo not included in this Tab are crude oil pipelines zerving Iragi refineries, pipelines
carrving refined products. natural gas pipelines except as noted below. and pipelines carrving
non petrolewn tluids such as water

Tab I (Intermediate Terminals).

The restoration =cenario ranges fiom minor repair and refurbizlunent to major damage with
complete “greenfield” replacement. The mknown design detailz, capacities, etc. of the
exizting in-place facilities are not available until atter the inttial EVENT has been aszessed.
The extent and degree of damage to expect iz alzo unknown. Due to the level of unknowns,
the restoration iz not based on repair and reuze of the existing facilities,

1) Tab J (Export).

A giginiticant amount of o1l can be exported throngh two laige deep water terminalz located
m the zouth of Iraq in the Persian Gulf The two subject terminals are Mina Al Bala and Khor
Al Amaya and both have been in operation from 30 to 40 vears respectively. Both terminalsg
are af the end of their service lives and in need of extensive maintenace. repair. and in the
caze of Khor Al Amava. completion of an extensive damage repair effort. Two beiths at the
Khor Almava tenminal are being repaired and will have a potential to load 500,000 to 700.000
RPD in the short tenmn, and possibly 1.2000.000 BPD in the future. The Mina Al Balar
terminal mnder its current condition iz limited to a loading rate of up to 1,800,000 BPD. The
tlwoughput could be potentially increazed to 2.800.000 BPD based on the design capacity of
the pipelines.

Tliree scenarios have been conzidered in restoring oil exports. The scenarios involve the use
of the existing facilities in combination with the istallation of two new SPMz. The exisitng
facilities would be nzed to maintain exports while the SPMz are procurred, nstalled, snd
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d.

brought on line. The SPMs are conzidered to be an attiactive zolution to the
replacement/refiwbizlunent and maintenance/operations of the worn ont marine terminals.
The final solution will depend on the assessment findingz of the existing faciltities. and the
transportation pipelines to the terminals.

11) Tab K (Regional Power Grids).

BRS will receive necessary power at battery limits of each ail production/zhipping facility
from others.

If others are unable to deliver 30 Hz power to the battery limits of facilities restored by BRS,
BRS offers an Alternative Action Plan dezcribed in Tab K.

12) Tab L (Infrastructure).

Infrastmcture assessment will be included as pact of the overall assessment of the oil
producing tacilities and will be limited to within the battery limits™ of these facilities. It is
anticipated that the faciltites requiting infrastincture assessment will be the well sites.
GOSPs, pumping stationz, production storage/shipping terminals, and refineries The
objective of the aszessment will be for the piupose of prezcribing only the necessary
remediation efforts to suppoit the restoration of oil production to the target levels. The tvpical
expected infiastiucntre within the facilities will congist of 1oads. electiical power, water
utilities and water treatement. Information in Tab L deals mainly with the Civil infrastiucture
while restoration of electrical power iz covered separately in the write-ups for each of'the
facilties.

13) Tab M (Critical Materials). A revized list of Critical Materialz iz provided. The list of and
asrociated costs for Prepositioned Equipment is provided in Tab A to Appendix 3 to Annex
E.

Procurement/haterials Management

Cur Procurement, Materialz, & Propeity Department conzist of Subcontiactz, Purchasing,
Expediting, Traffic, Dociunent Control, Material Control, Material Managers, Client-Chwned
Equipment Managers and Specialists.

Property & Materials:. BRS will execnte this task in accordance with omr Government
approved Procurement & Property Svetems to control, protect, prezerve, and maintain contract
Government property IAW the Government Property Clanse 32.245-5, 322432 FAR 45 5, and
the terms of the Prime Confract. This svstein is a company wide procedure last approved 15
March 2002 by the DCM A Govermment Property Administrator in Houston.

Traffic: BRS will provide trangportation services from worldwide locations to final destination
utilizing safe economical and etficient methods of transport. Provide wigibility of material in
transit while meeting client and jobsite delivery requirements.

Construction

Conztmction specializts will be an integral part of the Advance Party and the Assessiment Teams.
The azseszments and the engineering designz will determine the structme of the constiuction
organization neceszary to most effectively and efficiently repair or replace each of the ciude oil
mfrastiuctire elements. The Advance Party. Assessment Teams and the construction organization
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will initially be composed primarily of expatiiates. Az the constiuction organization matures, it
will be supplemented by Host Country Nationals (HCNg). Az segmentable portions of
constiuction requirements become available, work will be awarded under subcontracts to Iraq,
regional. and intemational construction contractors with relevant capabilities. See Appendix 3 to
this Anmnex.

f.  Operations and Maintenance

Current information indicates that Iraqi oil infrastimctme iz in a state of disvepair. In order to
restore the crude oil facilities to production capacity of 3.1 MM BPD, BRS will engineer,
congtiuet and repair facilities with priority to those facilities that will most quickly delivery
schednles. At a mintmmmn, BRS will restore existing facilities to a zafe operating level. The
feasibility of using existing production facilities will be considered based on feedback from the
Assessment Teams. BR S will develop a compreliensive operations and maintenance plan to
address not only those facilities that are inoperable or marginally operable, but alzo to improve
the performance of operable facilities. Appendix 4 to this Annex details our strategy for pre-
COMIMIFRLONING, COmIMizRiomng, start-up. operations and maimtenance for existing and new oil
infiaztructiwre facilities in Iraq.

Environmental.

I =)

The Advance Party will malke the initial determination of the amount of enviromnental damage.
Thiz decizion will be bazed on in-country mformation available and the analvziz of the forward
team and the Houston bazed support team. Depending on the amonnt of environmental damage,
worst caze being a repeat of Kuwait in Febiuary of 1991, only on a larger scale, the assessment
teams will either be angimented by environmental specialistz, or special envirommental aszeszment
teams will be formed. Eacl teaim will conzist of or be angmented by a Petrolewmn Engineer, an
Envirommental Manager, and HAZMAT specialists az required. These individuals would be
responzible for the determination of the level of environmental damage and the initial remediation
efforts.

4. MATERIAL AND SERVICES. See Base PLAN.

5. COMMAND AND SIGNAL: See Baze PLAN. ANNEX A. and ANNEX H.
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APPENDIX 1 ( PROJECT CONTROLS) to ANNEX F (ENGINEERING &
CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.

TASK ORGANIZATION. See ANNEX A,

1. SITUATION. See Baze PLAN.

a. Assumptions,

1)

2)
3)

Project Controls execntion will take place in Houston for engineering and major procurements,
and in country for construction. operations and maintenance and marketing.

In-country project execntion will take place at mmnltiple locations.

Cost and Schedule reporting from the mmiltiple locations will be conzolidated in the LOGCAP
Houston Support Office and presented to the Client bi-weeldy.

2. MISSION. See Bazse PLAN.

3. EXECUTION. See Base PLAN.

a. Concept of Operations.

2)

1) BRS Project Controlz provides project management and the Client an integrated scope.

schedule and cost performance measwement svstem. BRS will use Earned Value
Management System (EVM S) methodologies to provide visibility into current performance,
provide a sound formdation fiom which to statistically or discretely estimate the cost of
rematning work and corresponding schedule. provide an ealy recogition of cost and
schedule variances. either positive or negative, and monitor the corrective action plan
process,

The natire of work within thiz CSP iz significantly more complex than a traditional
LOGCAP event. This complexity requires additional zoftware tools and processes to provide
vigibility into cost and zchedule performance. These tools and processes ave standard to the
BRS Engineering, Procwrement, and Constmction (EPC) product line for the energy industiy.
Table 1 illustrates the software/svstems considered for uze on the project for both home
office and field controls:

General

Engieering Progre

Procurement

Cost Control Project Cost h-Ialmgelnént Svatem (PCMS)

Table 1. Sample Software/Systems
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b. Tasks.

1) Assessment Phase: An estimator will be assigned to the initial azsessment team. The
estimators will worl closely with the assessiment teamn members from engineering,
procurement and constimction to develop a zcope of worl for each location. The aszessiment
team will begin quantification of the scope of work and fimnel information to BRS* central
engineering group for long lead procwements requirements.

The Houston based Project Controls Manager and statf will begin configuring the cost svstem
bazed on the Work Breakdown Structiwe (WRBS). The Rough Order of Magnitude (ROM)
estimate will formn the basiz for the first bazeline budget and will be at a ligh level in the
WRS hierarchy.

2) Restoration Phase: Project Controls Execntion Plan development will begin in the
aszeszmment phage and finalized early in the Restoration Phase. Thiz plan details the role.
rezpongibilities and statfing of the controlz group, in addition to the relationships and
iterfaces between all other components of the project execution and home office support
teams, Kev components of the plan ave:

a) Statfing plan by month

Iry Hardware and zoftware requitements
¢) System Implementation and Interfaces
d) Estimate Development

&) Planned Reporting Frequency

) Work Breakdown Structure Development

g} Schedule Baseline
1) Look ahead schednles
2y CPM zchedule
3) Plan for analvzing total float. etc.

h) Cost Control Updating Methods
1) Engineering work hour process and mechanics of entry to svstem
2y Pwchasze order and subcontract coding and commitment process
3) Accounting and labor interfaces

i) Change Management

j) Forecasting Methodologies for Engineering. Procurement. Constiuction and Indirects

k) Field supervizion and indirects
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When complete. the Project Controls Execution Plan becomes pait of the overall Project
Execution Flan.

3) Key Elements of Clontral and Visibility: The complex scope of work contemplated in the
plan requires more detailed vigibility into performance to manage hoth schedule and cost.
The critical elements neceszary to provide this visibility ave a detailed WB S, a mmlti-level
critical path zchednle, maintenance of pertormance measwement bazeline and a
comprehensive change control process.

a) Well Defined Work Breakdown Structure: The Project Controls Manager and team in

conjunction with the engineering, procurement and constiuction management groups.
will develop a WBRS that defines the total project deliverables (scope of work) in a
hierarchical structme. The WBS iz the fiamework for integrating management
subsystems and accmmulating performance information. Tlis provides the pathway to
trace cost fiom the estimate to the final cost at a detail level. Table 2 (next page)
illustiates a tyvpical EPC WRS.

Iry Project Code of Accounts (PCOA) : In Engineering, the PCOA iz a fow character field

with the first two digits representing the engineering discipline, i.e. Piping, Civil,
Electrical. etc.. and two other digits are available to represent a work description. For
purpose of Project Clontrols the cost svstem will use only the first two digitz which define
the discipline.

The Construction PCOAs ave used for the Constinction work howr. labor. material and
smbcontract. The PCOA iz a four digit field where the first digit represents the craft or
commodity, the next two digitz indicates the major category such as pipe spool erection
and size of pipe and the final digit tmther defines the specific characteristics of the
material. The cost system will use the first digit that represents the commodity and the
constinction tracking system will use the fow digits.  The four digit code 1dentified
above, P311, defines the account az pipe spool erection lezz than 2" carbon steel. The
PCOA coding process beging with the material take-off and links tlrough procimement,
accommting and finally the cost management svstem. Thiz provides tracebillity of cost
from the drawings to the final cost at completion.
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Description Code Level

A: Overall Summary/Project & By OQilfield:
Total Project Summary — 1

Kirkuk Qilfield Summary 0y 2

A: Engineering:

Kirkuk Oilfield GOSP Engineering Summary 01-54E 3
For GOSP BABA of Kirkuk Qilfield/Engineering

Summary 01-54-01E 4
For GOSP BABA Piping Engineering Summary 01-54-01E-PI 5
For GOSP BABA Piping Work Packages 01-54-01E-PI-01 6

B: Construction:

Kirkuk Oilfield GOSP Construction Summary 01-54C 3
For GOSP BABA of Kirkuk Oilfield/Construction

Summary 01-54-01C 4
For GOSP BABA Piping Construction Summary 01-54-01PSC#1 5
For GOSP BABA Piping Construction work 01-54-01PSC#1-

packages P1 5]

C: Procurement:

Kirkuk Oilfield GOSP Material Summary 01-54M 3

For GOSP BABA of Kirkuk OilfieldMaterials

Summary 01-54-01M 4
01-54-01Piping

For GOSP BABA Piping Material Summary POS 5

For GOSP BABA Piping Material Pos Detail Pos 5]

Table 2. Typical Work Breakdown Structure
4) Project Planning and Scheduling: BRS will nze Primavera (P3 for windows) Project
Planner for planning and scheduling. This software 18 ideally smited for multiple work
activity cenfers and remote job site locations. This state-of-the-act Project Planning sotftware
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allows mmltiple level schednling and the flexibility for the required merging of CPM Networl
update data from mnltiple sowrces.

The project deliverables are an engineering. procwement and constiuction (EPC) schedule.
Thiz project zchedule will be detailed vsing the principles of a planning method developed by
BRS called First-Planner. This plamning method defines. in the emly stage of the project, a
detailed aligiment of the engineering. procurement. constinction. pre-commissioning,
commigzioning and plant start-up sequence. Priorities will be establizhed to identify the
critical path and minimize total project execution duration and corresponding cost. The
principle of First-Planner iz to use knowledge of rates for installation of bulk materials such
as concrete, steel. pipe and cable to plan the best approach to executing the project. The
project iz then subdivided into manageable areas and the engineering and procurement
activities ate organized to support the constiuction plan. Engineering deliverables and
procured materials ave releazed at a rate that allows constiuction to proceed with maximun
efficiency. First Planning methodology uzes comimon unit measmes and historical
production rates for engineering, procurement and constiuction to predict activity duration
and svnchronize all worlc

a) Project Schedules: Development and implementation of the schedule iz required to
assmre that task force members aszociated with the project use the same milestones to
meet the common project objectivex. The tollowing schednles will be developed on the
project:

1) Project Master Schedules (PMS)

2y Front End Schedule (60-day effort to control critical activities)

3) CPM Network Schedule which provides detail supports for the PMS

4y Lower Levelz Schednles by activity/deliverables which support the CPM Schedule

The project zchedule activities are related to the project scope, budgets and respongzible
organization by means of the WRS codes. Schedules will be linked hierarchically from
the dizcipline level networks at the most detailed level of the WBS up to the sumimary
level schedules. The detailed level schedules will be developed fiom the engineeiing and
procurement deliverables as required to support the path of construction witlin the major
work blocks. Full traceability iz maintained fiom activities at the lowest level to the
summary level in the PMS. Thiz allows a detail aszessment of schedule variances and
their effect on the overall project schedule. The following defines o approach in
developing these schedules:

a) Project Master Schedule: Thiz PMS iz a bar chait schedule establizhing kev
milestone dates throughont engineering, procurement. and constiuction. These
milestone datex will become the fixed dates to be built into the detailed engineering,
procement., and consgtimction xchednles to be developed for each phaze of the
project execution. The PMS will be developed in detail with full input from
engineering, procurement and construction to determine  pinch points”™ and to
optimize the time allocation between major activitiex. Thiz zchedule will be
reviewed with the Client.

Iy Front End Schedule (60 dayslook ahead): Thiz zchedule will be izsued within two
weelks after the staut of the project and covers. in detail. activities duing the initial
phase of the project. Itz pmpose ix to provide zchedule control mtil the CPM
schednle iz prepared and izsued. The Front End Schedule iz a rolling-wave™ look
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ahead nzed during the first forr months of a project and iz focused on process design,
equipiment requizition and other front end activities.

¢y CPM Network Schedule: The PMS will be supported by a detailed critical path
networlt which will be prepared, showing engineering and procirement activities by
geographical blocks and by suffixes at the beginning ofthe project. This ensures that
the activitiez are completed in a manner to support the constiuction need dates and
will show constiuction schedule by class. Ultimately thiz will include detail
construction activities and milestones, pre tum-over activities, and turnover of the
svstems. The critical path networl will be developed/updated vsing the tollowing
criteria;
1) To achieve the earliest svstem tmnover possible within the existing constraints.
2y The manpower required to achieve each task within the time allowed.

3) The positioning of activities for optimal manpower leveling bazed on availability
of data.

4)  Status of woil, plannmed against actual.

5y Highlight deviation from the plan in time for corrective measmes and efficient
control.

6) Lower Level Schedule.

Short-term detailed schedules will be developed outzide of the CPM networks to address
specitic areas which the project control team monitors morve closely to evaluate status,
Theze short-tern schedules are process schednles. critical equipment. look-aliead
schedules, and pre turn-over activity scheduler. These schedules will be nzed to evaluate
mtermediate statuz of partially completed segments of work.

Construction supports nmtial schedule development by providing rates of construction,
path of congtiuction, critical equipment requirements and area priorities. These
requirements will be integrated with the engineering and procurement activity sequence
depicted in the =chedule.

d) Construction Schedule: Ag the project progresses, detail zchednles will be developed
showing the current work plans that focus on the project phases as follows:
1y Chrent work plan for construction — developed before engineering is 30%
complete. This zchedule will focus on front end (imitial 30%%) conztruction
activities,

2y Current work plan for completion — developed before construction is 40%%
complete. Thiz schedule will focus on back end (final 30%5) constinction
activities, and identify integration of conztinction with planned twnover activities
and shift from an area conztruction mode to a svstem mode.

3) Curent work plan for tmmover will be developed before constiuction iz
approximately 70% complete.

We will alzo prepare short-term and weel-to-week planning and conztiuction activity
schedules. These will be preparved and updated weekly to show the past weelc, the current
week and a four-weelk look-ahead. These provide a detailed view of the overall
constiuction schedule.
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5) Schedule Control: Dhving the planning and development of the project schednles. the
significant milestones will be identified along with intenmediate measurement points leading
to the achievement of the milestone. Schednle control is achieved., not by waiting wntil the
milestone iz completed. but by close monitoring and evaluation of the steps leading to the
completion of milestones,

Home Office schedule reviews will be held weekly, and field reviews conducted weekly.
Activities of high criticality ave monitored closely by the project control team and reviewed
by the project management team and the Client vsing the "Last Planner™ process. The Last
Planner provides a method for maintaining a workable backlog fiom which practical work
assigiments can be made. This process identifies the sequence of activities to be performed.
namely the work that should be done. the work that can be done and the work that will be
done.

At each reporting period, the project control team will update the zchednles at the detailed
activity level by compiling and verifving status reportz from each of the reporting groups.
Thiz information i tranzterred to the CPM L ogic Networl Schednle to monitor and evaluate
the statns of the overall project. In cases where detail zchedule status varies from the plan to
the point where a milestone date may be in jeopardy, the project mmanagement teamn will
review the specific and determine the corrective action to be talken. This could be a
readjustment of the overall schedule; distribute available float between remaining activities or
by providing additional resources to the affected activities to regain the original schedule. In
addition, periodic reviews of key project activities are held. Standard project team review
meetings include:

a) Engineering Statns
Iy Procurement Statusz
¢} Field Construction Status
d) Turnover Systems Statug

6) Reports: Planning and scheduling will prepare and izssue the following:

a) Engineering and Procurement Schedule Analvzis: These reports will highlight and
smminalize activities adversely affecting engineering’ prociwement progress. The report
will identify each concern, reasons for the concern, and the corrective actions
directeditaken, the respongible person/group to rezolve the problem, and the predicted
scheduled review meeting zo that Project Management can be appiised of the concem
and paticipate.

Iry Construction Status Report: The report will highlight/summarize activities adversely
affecting conztimction progress. The report will identify each concern and corrective
actions taken to mitigate the schedule slippage.

¢) Monthly Schedule Statng Report: The report will identify activities performed dwming the
month and planned next month. It will alzo communicate problems affecting the
schedule. The report will identify each problem and itz potential impact on overall
schedule and actions recommended to mitigate schednle slippage or leverage rezources
from zegments of work performing ahead of schedule.
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7y Progress Tables: The tables will identity statusg of all activities in process by engineering and
procuwement persoimel. The following tables will be izsued:

a) Equipment procurement status showing the material requisitions izsned by engineering.
quotations issned by procurement, quotes received and items comimitted.

Iry Subcontract preparation schednle and progress timelines.

¢) Drawingg/specification statuz by each engineering group.

dy ISO release curves.

e) Structural steel drawing delivery statuz and fabrication status,

8) Performance Measurement: Key to performance measirement iz the development and
maintenance of a Perfonnance Measurement Raseline; the aliginent of the scope of worlc,
gchednle to accomplizh the work and the associated budget for the worle Project Controls will
develop a bazeline tmdget bazed on the definition of worle, organizational responzibility and
the logical sequencing of worle, The performance measurement baseline will be the reference
point against which we compare the actnal cost of work performed. The dvnamic
enviromnent contemplated in the CSP requires we delineate work by near and far tenn
activities, Activities in the near term are fully dezigned elementz of work having a firm
baseline cost and honrs budget associated with the activities. Tlis baseline will be populated
in the cost management zoftware at the control account level. The ndget value for far tern
activities, zegments of work still in the early design stage, will be held in higher level WRS
elements called ~planning packages™ and will be aszigned to cost accomts upon release ofthe
design package. Thiz creates a " rolling wave™ budgeting technique that aligns development
of a zolid cost tudget and zchednle with the evolution in design. The swn of budgets
assigned to control account and values held i planming packages will equal the performance
measurement baseline. BRS will implement an effective progress and performance
measurement svstem hased on the following principles on the project:

a) Define the worl in terms of dizcrete deliverables,
Iry Plan when the work iz to be done.
¢) Establizh work howr and cost budgets for the scope of work.

d)y Allocate budget to zet the performance measurement baseline, plan worktorce
requitements and produce planned progress curves.

&) Utilize an eamed worlt howr approach to evaluate progress and productivity.
) Meazmre phvsical progress objectively bazed on pre-defined milestones and mules of credit.

g} Record actual work howr expenditwes at the zame level of detail as the budget was
defined and progress is reported.

h) Compare the planned progress and expenditure with the actual progress and expenditure.
i) Analvze variances and trends and momnitor productivity.
j) Talke action to avoid problems.

9) Performance Basis and Measurement: The Performance Measurement procedimes will
integrate the schednle with the budgeted work howrs, Thiz will create performance
measurement baselines (planned progress curves) against which performance will be
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measnred. Physical accomplislunent iz measmred by completing predetermined achievement

milestones, not in terms of calendar time or expenditiwes, but for the actual progress of each
work package. Performance Measurement baselines will be prepared for each work group

and

equipment class ax defined below:

a) Home Office Progress Measurement: A budget and schedule will be established for

eacli work package. Each Engineering group and other groups will distribute their work
how budgets to varions work packages witlun then Discipline Codes. These individual
budgetz will be fiuther subdivided to sub-level by deliverable documents (i.e. drawings,
specifications and requisitions).

Engineering will be required to smnimarize the progress for each work package on a bi-
weekly basiz, The svstem will create rezource loading curves and performance
meazrement bazelines for each worle package. The counulative values fiom each
reporting period will provide the scheduled. actnal and earned progress curves at the
dizcipline and overall project levels. The HO engineering productivity will be based on
earned valnes.

Iy Procurement Progress Measurement: Progress will be measred based on inquiry isse,

quotes received, pmchaze orders issued, ready for delivery and receipt for each piece of
equipment. Major bulk materialz progress will be measured similar to the equipment.

¢) Construction Progress Measurement: The Automated Craft Ledger Systems (ACLS)

will be uzed for evaluating and reporting constimction progresz. The system focuses on
the craft drawing takeott approach. The svstem uses the quantity budgets for materials
and work homrs for progress detenmination. Credit iz eaned for actual quantities installed
bazed on milestones then compared to the tmdget valuer, ACLS phvsical progress by
weighted milestone will be imported to the schedule at the work package level. An
example of the weighted milextone standards iz hown in Table 3.

c21 Precast Concrete
Prefab Rebar 35%
Set Rebar 15%
Set Fams 25%
Pour Concrete 20%
Strip Forms/Finish 5%
o2 Special Grade Slab
Set Rebar 20%
Set Fams 30%
Pour Concrete 40%
Strip Forms/Finish 10%
ShH2 Piperacks
Reassemble 20%
Erection 30%
Bolt-on 35%
Align/Hard Bolt 10%
Finish 5%

Table 3. Example of Typical Construction Progress Weighted Milestones
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The Construction Tracking Svstem will allow the scheduler to perform an analvzis of
planned phyvsical progress versus actual progress and highlight areaz of concernin a
formal narrative to project management. The schedule analysiz will contain a critical
path analvsiz, project milestone analvsiz and expended man-hour analysis.

10y Tangible Quantity Reports: Reports detailing tangible quantities will be prepared weelly,
and sumimarized monthly at zite. Examples are earthwork (CYD), concrete (CYD), structiwal
steel (tong), equipment set (eacl), pipe (linear feet), electrical and mstnunentation (linear
feet) and insmlation (zquare vards). All reports indicate the value of the installations in
relation to the planmed value both on a period and cummnlative bazis.

11) Progress Curves: The following progress curves will be produced for the Client and
management review of the various aspects of the project:

a) Engineering: The engineering planned progress curve (emly & late), for the entire
project. by suttix and for each work gronp, will be calculated by the Work Measurement
Syetem and plotted as a function of the following:

1) Time frames (early/late start and completion dates)
2y Weighted values of the various activities in the progresz ineasirement systeimn

3) Actual percentage completion bazed upon the smnimarized earned valnes by work
level for each teclmology group iz then overlaid on the planned progress cmve for
each gronp indicating actual versug planned achievement for the group. The data of
each group will be rolled up for overall engineering progress curve.

b) Procurement: The planned progress curves for equipiment and major bulks for the entive
project will be developed on an overall project level

<) Construction: Conztiuction progress cwuves will be developed at the overall by suffix and
at project levels.

12) Cost Control and Reporting: Project Cost Controls Specialistz are responzible for
establishing the time-phased budget in the cost svstem, monitoring commitments and
expenditures against control tmdgets in terms of cost, worl howrs, and quantities, cost
trending analvsis. forecasting and reparting. The Cost Control diagrain in Figure 1 (next
page} lustrates the tvpe of data in the cost svstem and the resulting ontput based on the data.
Thiz will be accomplizhed through a common coding stiucture defined by the work
breakdown stiucture.

Data Subject to Title Page Restrictions F-1-10
Otherwise, Treat as SECRET As of 8May 2008



>

—SECRET

Logistics Civil Augmentation Program (LOGCAP)

CONTINGENCY SUPPORT PLAN

Estimate
Original Budget

Change Management
Variance an< Budget
Updates

Procurement
Tagged/Bulk Awards
Subcontracts

Payroll
Home Office & Site
Labor

Financial
Home Office & Site
Payables

Progress
Engineering & Site

ﬁ

Budgets
Variances
Commitments
Expenditures
Progress
Performance Evaluation
Analysis/Trending
Forecasting Assessment
Reporting

Performance Evaluation
Resource — Planned vs.
Actual
Productivity — Earned vs.
Actual
Schedule — Planned vs.
Actual

Analysis/Trending/Forecast
Change Mgt & Analysis

Left to commit
Left to spend
Trends

Reporting
Work hour & Cost Status
Performance Status
Commitment Status

Budget Status

Figure 1. Cost Control Diagram

a) Procurement and Accounting Data:

1) Project Cost Specialist will track procurement of mateials and equipment from the
initial placement of a requireiment through the izsnance of a purchase order, receipt of
material and finally to paviment of vendor invoices. All bid smunmaries will be
reviewed by project controls for actual valne compared to the estimate to determine
potential purchaze price variances in the cost svstem. Project controls will aszign the
WRS coding structure to the requisition identitving the final cost objective.
Procwrement will place the WRS code on each purchase order. Procurement will
place the WBS code on each pmchaze order and, once the order iz released to a
vendor, the value iz comunitted in the cost svstem,

2y Subcontracts will follow a similar process az pmchase orders with rezpect to
requisition review and coding by project controls. For subcontracts involving
scheduled construction effort, an additional requirement will be levied on the
subcontractors to provide overall workhours and quantities installed. Work hour,
quantities and milestone completion will fonn the basis for measuring subcontractor

earned value and supporting subcontractor invoice pavinents.

3) Actual cost of work performed will be imported to the cost svstem fiom BRS’
governmnent approved accomting and labor svstem. All transactional data, current
month and contract cnmmlative, iz retained in BRS" iz trangactional proceszor which
combines labor, acconnting and procurement transactions in a single data base. This
transactional data base electronically feeds smmimarized cost data to the cost systein
and provides transactional support to client invoicing.
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13) Change Management: Key to maintaining the performance measmurement baseline iz a
formal change management procesz. Becanse meaningful performance aszessment and
forecasting can only be made against the bazeline, any changes to the scope of worl mmst be
mcorporated in the budgeted cost and zcheduled activities. Project management uses a
formal change management process that identifies both external changes, those involving
scope changes, and internal changes intended to adjust the extimate at completion or schednle
due to etficiencies or problems in execution. The dvnamic nahwe and time constraints
contemplated m tliz CSP require a progressive approach to ensure that the value of
anthorized work iz incorporated in the performance measmrement bazeline. For baseline
maintenance there are four stages in the evolution of change to athorized worle,

e Anthorized but not vet estimated
o Anthorized but not vet proposed
e Anthorized but not vet negotiated

o Anthorized but not vet incorporated into the contract via a tormal change order

Each phase of this process resmlts in a more precize cost estimate for the anthorized worle, To
ensure the value of all anthonized work, whether estimated or on contract. is pat of the
performance measmrement baseline, the cost svstem will be confignred to separately identity
bazeline changes at each phase. The principle tool to manage this process will be the ~change
control log™ in the cost svstem. The sun of the bazeline change values in the fowr stages will
be combined and reflected in the cost reports as “Estimated Cost of Anthorized Un-priced
Worl”. The swn of the Target Cost and the Estimated Cost of Anthorized Un-priced work
will be the performance measurement baseline.

The change management process allows any team member to initiate a change. Each change
will be reviewed by the appropriate supervizor who may approve or dizapprove and halt
further action. It action needs to be taken. the change will go to the Project Change
Management Team (PCMT) which will be at a minimmn, made up of the Controls Manager,
Deputy Project Manager — Engineering and the Project Manager, Other Work Gronp Leaders
will be included az required. The PCMT will meet at least weelly. During this meeting. the
change will be detenmined as to its

o validity
¢ clazsification as a scope change or internal change
¢ need for any tvpe of corrective action

If approved to proceed with the estimate of impact. the change iz forwarded to the cost
specialist to be logged and aszigned a change munber and distribmted to the impacted
engineering dizcipline and/or superintendent. If the potential change iz a scope change, the
change iz forwarded to the Client to review the budget and/or zchednle impacts to determine
whether to proceed with the work or not. If approved. the project team proceeds with the
change. Ifthe request iz dizapproved. the change will not be implemented.

a) Variance Analysis and Corrective Action Program. Timely and accurate
performance metrics for project management is a prodnct of owr earned value
methodology and cost/schedule systems integration. To focus management attention
to specific areas of the program project controls will structure a variance analysis
system focnzed on elements of worlk that are performing outzide preset tolerances.
Project controls will extablizhin the cost svstem variance thresholds for each control
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account bazed on the rizk associated with the element of work, Work viewed as
having the greatest risk to project success. both schedule and cost. will have lower
positive and negative tolerances.

Project controls will stiucture exception reporting and drill down analysis for control
acconnts that perform outzide the tolerancez. These control acconnt exception
reports, hoth cost and schednle, will be addressed to project management and the
engineering discipline and/or superintendent divectly responsible for accomplishing
the worle. The project controlz staff will work with the engineering discipline andor
superintendent to fully undeistand the deviation. The Project Manager andfor
superintendent, with project controls support., iz responzible for:

e Developing anarrative as to reazons for the deviation.

o Asgess the cuurent and long-term impact the deviation will have on the project
outcome.

® Developing a corrective action plan to mitigate the impact on cost and zchedule
performance.

14) Forecast. The plaming and execution of the project forecasting process involves the
identification of high risk estimate components and a quantification of those components.
Reviews of these elements will be scheduled at a point in the project lite cvcle when
sufficient information i available. The timely identification of problem areas and the
implementation of corrective action are keyv elements of the forecasting plan.

a) Quantity analysis will occur in each phase of the project with Engineering being the first
phaze and Construction the zecond phaze. Diwing the Engineering phase the cost
specializt will worle in concenrt with the discipline lead Engineers in the identification of
quantity change. The level at which quantity change iz determined will tend to be at
sminary level (Le. linear feet of pipe. nmunber of nstiuments, pieces of equipment).
During this phase certain components are factored againzt the smmnmary data to establish
bulls material forecasted quantity.

Dwing the constinction phase of the project quantities arve readily identifiable through
IFC drawing talee offs in the constimction tracking svstem. The cost specialist will
leverage this data in the support of detail quantity forecast for bulk materials.

Iry Material analvziz will be condncted tlwongh a continnous monitoring of commitments and
expenditmes against the control ndget and forecast. Inthe case of equipment items and
material purchazes, the bid smmmary will be reviewed to ensiwe that quantity and it
prices are in line with the estimate,

¢} Subcontract analysis will be performed duing pre-award when budget and field need
dates are reviewed in the bid evaluation process. Om nnit price contracts, the
completenesz of the bid package and past performance will be asseszed and 1izk will be
determined. Post award analysis looks at changes to the worle =cope, cost or zchednle and
identifies the change uzing the project established change management procedme.

d)y The analvsiz of labor cost will be performed monthly by the cost specialist. An
azseszment of planned verses actual equivalent personnel associated with the engineering
phase and for the indivect personnel in the constinction phase will be made. Direct hirve
congtiuction work, will be evaluated by comparing tndget to actual work how per unit.
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15) Reports. Reporting will capture project status in the form of progress and cost for the period
and changes to-date. The following reports will be issmed:
a) Cost Comparizon Report — Compares actual comnitiments and expenditures to earned
values and forecast. It alzo provides a comparizon of the amownt of change taking place
with respect to the forecast and budgets.

Iry Comumitment Report — Provides a compartizon of purchase order committed amount to the
expended.

¢) Change Report — Provides a listing of the changes occuring between reporting periods
indicating the amount of each change and changes to-date.

d)y Schedule — Az mentioned above in the Scheduling reporting zection
e} Progress Statuz Report — Provides a comparizon of actual to plaimed percent complete

1) Bi-weekly Report lighlighting progress during the period. planned progress for the next
period, areas of concern‘action plan to mitigate conceins and the estimated cost at
completion

4. SERVICE SUPPORT. See Base PLAN and ANNEX I

5. COMMAND AND SIGNAL. See the Baze PLAN, ANNEX A, and ANNEX H.
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APPENDIX 2 (ENGINEERING) to ANNEX F (ENGINEERING AND CONSTRUCTION)
t0 LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION., See ANNEX A

1. SITUATION. See Bazse PLAN.

a. Assumptions,

1) Design requiring authonization and approval from all local agencies having junisdiction will
not delay the work.

2) Chitical material and equipment will be purchased and staged in allied nations close to Irag
prior to the commencement of the field worlc

3) The exact condition of facilities and infrastiucture inzide Iraq and the resowrces required to
reestablizh production levels are not knowin, therefore, an asseszment by teams of expeits
from our constiuction. procuement, HSE and engineering departments will be required.

4) A portion ofthe detailed engineering can be performed tlvonghont cur global engineering
offices (London, Singapore, Bakn, Aberdeen, Monterrey, etc.). Particularly, we can utilize
various BRS domestic and low cost engineering service providers.

3} Modularization of varions plant areas is being conzidered to expedite engineering solutions,
allow early bulk equipment/material buys, and rednce field worl-hours at. site.

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze FLAN.

a. Concept of Operations,

1} Engineering Strategy. Following the assessment review, BRS will begin detailed engineering
at onr Houston office. Some of the aszessment team will remain in Iraq to contimme gathering
facts and data for engineering uze in completing detailed designs (e.g. equipment 1atings/
nameplate infonmation, tie-in location coordinates using advanced electronic swveving
equipment, az-built locationz of existing facilities, etc).

2) Organization and Responsibilities: BRS' Engineering organization will congist of both home
office and site perzonnel from om experienced BRS resomrces. The conztruction
management staft will transition from the engineering office in Honston to the site for
congtiuction management execution. Thiz will help to ensure the simooth coordination of the
mtertaces between the home office and the field. See Tab A — Engimeering Organization
Chart.

3) Home Office Engineering Organization: The main activities aszociated with thiz Engineer
Crganization will be:
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a) Paticipate in the development of temporary facilities requirements.

by Participate in the development of the detailed schedules for the different reinstatement
Projects.

¢) Participate in modularization study work.
d) Paticipate in consgtiuction rizk asgessments,
e} Maintain a leszong learmed databage.

fy Input to HSE field plans and procedres.

g) Input to project specific start-up and cominizsioning procedures.

BRS" Monterrey Engineering Center (MEC) has been uzed in the past on a variety of domestic
and international, as well ag zome of the previously mentioned global projects” operations centers.
The scope of engineering zervices mix by dizcipline will be provided between Houston
Operations Center (HOC) and any other selected service centers. All disciplines will provide
field support as requuired and generate as-built docmments which will be defined prior to project
execution. Additional details on HOC and aszociated engineering centen(s) coordination will be
provided at a later date.

4) Design Philosophies:

a} Safety/Quality: Safety iz of primary importance and all of o activities mmst be in
conformance with Company Policy and Procedure 301, Safety and Secwwity Policy. A
project Health Satety and Enviromnental Plan, and a Project Quality Plan will be
developed.

b) Design Basis / Reference Documents: During azzessment, engineering dizciplines’
Work Group Leaders will develop a Design Baziz Philozophy dociunent and obtain
agreement from the client. The agreed design baziz docwment 1z formally transimitted to
client. Kev docwments for existing facilities (e.g. equipment data sheets, etc.) ghould be
reviewed with the client to contirm their validity, Docwments that could result in
significant rework should be field verified if possible.

¢) Customer Furnished Equipment: For existing equipment that requires repair or
replacement, the uze of customer available equipment will be evaluated. Equipment
available from the client that will imeet the process requirements all be it different in
phvsical dimenzion or ont put will be concidered. The economics azzociated with
schedule. additional design and constiuction effort for installation modifications will be
evaluated.

d) Units of Measure/Language: BRS haz performed work in both imperial and metric wits
of measure, metric units will be vzed. The Englizh language will be used on all

documentation and correspondence.

e) Specifications & Standards: BRS specifications and standards will be nzed as the initial
baziz for developing the Project specifications.

f) Equipment/ Line/ Instrument / Document Numbering:
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£)

(1) Existing Numbers. When equipment iz required to be revamped becanse of partial
damage. the existing equipment munber will be nzed.

(2) Equipment Tag Numbers. BRS equipment tag nmnbers will be used unless
directed otherwize. New tag nmmbers will not be required for existing equipment
requiring internal modifications (e.g. tower tray replacement).

(3) Insttument Tag Numbers. BR S instrmnent tag munbers will be nsed. BRS will
work with the client to reserve blocks of instiument tag nmnbers for project use.

{4} Line Numbers. BRS line munbers will be uzsed. BES will work with the client to
identity blocks of line mmnbers for project use.

(5) Client Drawing Numbers. BRS will extablizh a drawing munbering svstemn mless
directed otherwizse by the client.

{6) BRS Document Numbering. Docwments and dravings will be nmunbered in
accordance with BRS Company Procedwe 2707 and the Document Management
Plan to be izzued along with all other Project plans.

Drawing Title Blocks / Borders. BR S title blocks/horders will be nzed on drawings
unless otherwise divected by the client.

3) Engineering Execution:

a)

b)

Safety. The project iz cominitted to the following safety principles:

(1) Todevelop and implement work practices and procedures that reflect zafety as our
munber one priority.

(2) Toenswre a zate and healthy work place for all BRS emplovees and those who work
withBRS.

(3) To be the recognized leader in safety in engineering and design, constiuction,
operation and maintenance of plants for the BRS's clients.

(4) Toreduce and prevent accidents and injuries both in the Home Office and at project
sites with a goal of zero incidents.

Work Hlans. Each engineering group will develop “work plans™ as required by their
dizcipline”s procedmres., Work plang will be reviewed and approved by the discipline
CTE and the Project Engineer.

Each dizcipline will update their workgroup Worl Process Interface Diagrams
(WPID) to reflect the Project Execntion philosophy. Particular attention will be
given to plans for incorporating modularization, maximizing pre-fabrication. and
other execution fiategies.

The tollowing schednle acceleration actions will be reflected in the WPID =
where appropriate:

{1} Eadly izsue of approved Process Flow-sketches & Stream Smmninaries in zelected
critical aveas for early start of P&ID development.

(2} Combined IDR/ICA P&ID issme.
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¢)

d)

f)

h)

1)

Iy

(3) Super-sketch work to begin using marked up ICA P&ID = (pre-IPL P&ID'g) (For
cost estimate purposes, super-sketches will begin in some areas using pre-ICA P&ID
hand markups.}

(4) Piping Planning will begin using ICA P&ID =

No deviations in the Project Engineering WPID arve plaimed af tliz thme. If
deviations are identified at a later date, a marked-up WPID will be izsued.

Coordination and Client Approvals. Refer to the Project Coordination Procedure
contained in the Project Execution Plan.

Project Schedule. A detailed schedule will be developed for project control and
progress measurement. Project Schednle Milestones are identified in the Project
Execution Plan. The Project Schedule iz contained in the Project Control Plan of the
Project Execution.

Progress Measurement. Svystems for Progress Measmement are described in the Project
Control Plan.

Change Control. All changes in project cost and schedule will follow the process
dezcribed in Ammex F. Appendix 1. paragraph 3. b. 13,

A Project Deviation Notice (PDN) will be completed and submitted by the Work
Group Lead (WGL) to identify any change which may impact cost and/or
schedule. The Project Change Management Team will approve or reject the
change, and will decide on the action to be taken.

Extra Work Orders. Additional zcope will be added to the project using CCN g {Client
Change Notices).

Client Participation. Client representatives will be present in BRS offices and will worlc
with BRS personnel as an integrated team.

Document Management Plan. The Document Management Plan will be defined at a
later date.

Task Force Area. The project task force avea will be located in one of the agreed npon
BRS Engineering operating centers in a dezignated location. The following disciplines
may worlc from their home base locations depending on their level of project
mvolvement:

{1} Architecture

(2) Exchangers

(3) Envirommental

(4) Standards & Specifications

(3) Veszel Analvtical

Project Reporting. BRS Project Manager will izssue hi-weelkly progress reports.
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I} Engineering Status Meetings / Status Reports. A weeklv intemnal Engineering Statns
Meeting will be held each Monday or any other agreed upon day of the weel. Each WGL
should submit a status report at the end of each week.

m) Working / General Project Use / Leads / Weekly Status Meeting. Engineering Status
Review Meeting will be held with the Client on each Tuezday or the day after the agreed
uponintemal Engineering Status meeting day. The meeting agenda is:

{1} General Itemz (PE)

(2) Workgroup Status (WGLg)
e Significant Activities
e Schednle performance
¢ Heads up comments
e [zsues/Concerns

(3) Kev Needs (PE)

n) Site Visits. All zite vizits will be on a buxiness tiip basiz. Travel Anthorizations will be
required for travel in order to track the number of visits.

o) Confidentiality. Any information and knowledge divulged by Client to BRS shall be
regarded as confidential, at a minimmun: otherwise. the infonmation will retain the Client’s
aszigned secwity claszification.

e All confidential information issued by BRS shall be stamped with the
appropuiate claszitication.

e Any confidential BRS information shall be izssuved to any approved client
perzonnel only.

e Alist of approved client personmnel will be identified and made available in the
Project file.

P) Engineering Computer Ttilization.

(1) A computer ntilization plan {including list of software and version to be nsed) will be
inchded as part of each dizcipline”s worl plan.

(2) A zeparate Computer Utilization Plan will not be prodnced.

q) Materials Management. BR S standard matenial specifications will be nzed. There ate
no other special requirements regarding material control. The Materialz and Procurement
Plan are contained in ANNEX I, Appendix 3.

) Quality Assurance. The BRS Quality Management Procesz will be used continually to
seek ways to enhance the quality and valne of owr worls, while simmltaneonsly
eliminating inefficiencies and seeking cost rednction opportunities for the client. Inthe
project execution we will:
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(1) Define requirements clearly and completely before beginning the work

(2) Plan the work zo that it can be done 1ight the fivst time.

(3) Identify and eliminate potential obstacles in executing the worl.

(4) Proactively identify canzes of problems affecting our ability to do quality worl,

(5) Continually zeek improvements to our work process,

(6) Develop and izsue andit zchednle.

(7) Perform anditz or ensure that andits are completed in accordance with project andit
schedules.

(8) Issme andit reports.

(9) The Quality Plan iz contained in ANNEX N, Appendix 7.

g) Engineering. This project will follow BRS documented quality svstemn elements and
teclmiques. Discipline Quality Plans should be developed as required by Discipline
procedhwes. Each worl group will follow the quality procedures conzistent with BRS
current practice for “Job Ouality™ worle, Each work group will prepare a WOC (worl
operation classifications) matrix for the work. These will be reviewed and approved by the
Deputy Project Manager - Engineering.

(1) Design Reviews. The following reviews will be condncted diming the Execution
Phase:
¢ Process Release Meetings
e [lot Plan Review
e Joint P&ID Client Reviews
e Combined Process Hazard Review / HAZOP Review /SIL Determination

Meeting
e DPeerReview
e  PDS 3-D model reviews

The Teclhnical Review and Consistency Check will be performed on the IPL2 P&ID's

during the Execnte Stage. A HAZOP-2 Review will be performed in the Execute Stage

atter supplier data iz received.

t) Design Control.

(1) Document Control (assuming use of DOCUMENTTUM). BRS will prodnce a
document index. Discipline leads will provide Document Management with a list of
plamied drawings. BRS will get statuz of released docwments fromm Docmmentiun,
Planned drawings will be ghown with an XXX in the releazed field. Each dizcipline
will maintain a register for their drawings.

A list showing the location of deliverables in the Released Cabinet will be distributed.
Each WGL iz responsible to keep an initialed "Record Copy” of their latest izsned
docmments for anditing purposes.
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(2)

Management of Change for Process. This will begin after the HAZOP Review has
been held. BRS Deputy Project Manager — Engineering will issne a Management of
Change policy for the process dexign. A Management of Change procedwre will be
developed by the Process Safety group.

Non-Conformance & Corrective/Preventive Action System. (Quality control
reviews and approvals and docwnent control will follow the nommal BRS procedures
for each discipline. The WGL iz rexponsible to enswe the quality of their group's
work.

At the Deputy Project Manager - Engineer or Project Managen's dizcretion,
independent andits/reviews may be condncted by the dizcipline’s department and/or
the Project Qnality Manager to ensure the quality of a group’s work product.

6) Construction Support. The constiuction sequence dexciibed in the conztinction plan (Amex
F. Appendix 3) indicates the constinction sequence engineering will support by concentrating
on the tollowing:

a) Priorities by area for erection and subsequently for svstem completion

b} Early completion of utilities to support pre mechanical completion and subzequent
cominissioning.

¢) Impact of long delivery items.

d)  Access for erection activities.

7) Operations and Maintenance Support. Engineering will support the start-up and
comimizzioning effort ag well ax O&M az requested by that group.

a) Tasks.

(1)

(2)

Scope of Engineering Services. BRS will provide engineering zervices az required
to support fullv integrated EPC' activities including the preliminary assessments of
the destruction of the Iraqi Energy Infrastincture. During and atter receiving field
asreszment information, Detail Design scopes of work will be generated.

Process Engineering. Process Engineering will, as applicable to the assessed
damage requirements, perform engineeling work required to complete the detailed
engineering. The Process group will provide process flow diagrams and process
calenlations as requited. Alzo, generate all process design data required for other
engineering technologiex to perform their particular worlz.

The following iz the list of process deliverables and activities to be preformed by
Procesz Engineering diring the execution phase of the project. The work will be
performed in one of the Houston engineering centers.

Process Activities and Deliverables:

e Process Flow Diagrams ax required
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e Line Sizing Criteria
e Derign hasis
¢ Process Licensor Packages
e Utility Conswmption / Requirement Swmimany
e Process / Utilities Heat and Material balances
e Process / Utilities Dexcriptions
e Compreszor process data
e Control valve and flow element data
e Flare and blow down svstem design
e Relief svstem analy=is
e Closeout
(4) Systems Engineering. Svstems Engineering will, az applicable to the aszessed
damage requitements, pertorm engineering work required to complete the detailed
engineering. The Systems gronp will enswwe the relief valve hvdraulics and other
critical hivdranlics are provided as required for IFC ISO's and piping modelz. The
Management of Change (M) log will he maintained and an additional HAZ.OP
will be conducted prior to IFC izsue of the P&ID s, Also. a techmical review and
conzistency check will be peiformed. The following is the List of deliverables and
activities to be preformed by Systems Engineering dnring the execution phase of the
project. The work to be performed in Houston and other various engineering centers
will be provided at a later date. The activities would be listed separately to clearly
identify the zcope responzihility at each engineering center / zite,
Svatems Activitier and Deliverables Include:
e Tzsme revised Control Valve, Flow Element. and Restriction Chifice Data Sheets
as tequired
e Revize / generate ciitical hvdranlic circuits as required
e DPaticipate in Alarm Rationalization Effort
e Conduct atechnical review and consistency check on P&ID =
e Maintain a MOC Log on all P&ID changes
e Paticipate in HAZ.OP
e Requizition and pertorm technical bid evaluations for specialty piping items and
relief valves
e Review Supplier drawings as required
e Support the PDS 3-D model reviews
e I[wue IFD/IFC P&ID ®
e Izsne IFQ / as purchased Engineering requisition work-sheets (ERW)
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e Izsme final Steam. C'ooling Water, and other Utility Balances
e Tzsme IFC Tie-in Smnmaty
e TIssme IFC Line List
e Closeout

(5) Equipment Engineering. Equipment Engineering includes all engineering work
pertormed by the machinery, vessel. and exchangers engineering dizciplines. The
Equipment Groups will, az applicable to the aszessed damage requirements, prepare
and‘or update specifications, data gheetz, and inquiry and purchase requisitions,
perform technical bid evaluations, select suppliers and participate in Supplier Shop
Coordination Meetings for all new and modified equipment components relating to
the project. These include rotating equipment, packaged equipment. colmnns.
reactorz, veszelz and veszel intemalz, and heat exchangenrs.
Equipment Engineering Activities and Deliverables Include:
e Prepare inquiry requisition packages and approved bidders liztz for all required
equipiment.
e Prepare technical bid evaluations and recomimendations for purchaze for rotating
equipment, packaged equipment. columns. reactors. vessels and vessel internals, and
heat exchangers.
e Prepare inquiry and pmchase requizitions for requited spare parts
e Review and coordinate comments on supplier drawings. calculations, procedures
and other docwments for all equipment
e Evaluate supplier spare pats recomimendations
e Analvze equipment lube tequirements and prepare a lubrication zchednle
e Design and requisition platforms, pipe supports and clips for columns. reactors.
and drmns
e TUpdate drawings/data sheetz for colmmns, reactors, drunz and all other
equipment and issue for constiuction
e Prepare outline and nozzle orientation drawings
e Izsme engineering az puchased requizitions
e Review drawings and calculations for compliance with codes. specifications, and
good Engineering practices
e Shop witness of tests for critical/essential equipment items
¢ Review and coordinate comiments on supplier diawings for colmmns, reactors,
diums and all other equipment
¢ Provide site aszistance post equipment delivery
¢ Prepare Equipment Folders and Data Books
e Closeout
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(6) Piping Engineering.

(a) Piping Design. Pipig Engineering will. az applicable to the assessed damage

requirements, be rexponzible for all piping design work (additionz, deletions or
maodifications) throngh issmance of above and below ground izometrics for
fabrication and construction. Piping Engineering activities will be executed at
both the Houston (HOC) and other varions engineeting centers. The work to be
preformed in Houston and various centers ave listed separately to clearly identify
the zcope responzibility at each engineering office. The engineering split
between offices will be provided at a later date.

Piping Engineering Activities / Deliverables Tinclude:

e Plant Lavout in 3D PD S model

e Detail Piping Design Underground & Aboveground (PDS)
e MTO for Piping, & Pipe Supports bulk material

e Mechanical Design Specialty Items (MDS).

e Demolition Drawings

e Update Tie-in Swmmary

¢ Preparation of ERW's and performing teclincal bid evaluations
¢ Supplier Drawing review

e Comments to P&ID s

¢ Drawing Index

¢ Plot Flan (PDS)

e Piping Plan Drawings

e Conduct Intemnal Design Reviews

e Conduct Client Design Reviews

o Interference Detection Process (IDP)

e [FC Undergronnd & Aboveground ISCr s,

e Model access egress corridors and equipment maintenance and drop areas
¢ Bulk material management and requigitioning .

e [FC izometrics

e Incorporate Design Review Comments from Client

¢ Develop Piping Plans.

e Rumn IDP's as required.

e Detail Design (PDS)

e MTO for Piping and Pipe Supports.

e Steamn Tracing Specifications and Design
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¢ Pipe Support Design
¢ Tiput to P&ID s

o Clogeout

() Piping Mechanical (Stress Analvsiz). The zcope of Piping Mechanical will, as
applicable to the aszessed damage requirements. review. design. and confinn the
design of piping, pipe supports, and piping mechanical specialty items to ensure
that the pipe streszes are mnder code allowable, equipment loads are under
industry standards allowable and the pipe movements and vibrations are within
reazonable Limits.

Piping Mechanical Activitiez / Deliverables Include:;

¢ Analvze load conditions of the major piping svstems.
e Degign loops az required.
e Degign Piping Mechanical Specialties, i.e. expansion joints.
¢ Requizition supports and mechanical specialties.
e Provide comments to plant layout models.
e Provide engineering review for requisitions.
e Tzzme all pipe support and mechanical specialty diawings to construction
e Prodnce Pipe Stress analvsiz calenlations for Chitical Line List.
e Detail all pipe anchors. guides and supports.
e Review and sign-off isometrics.
e Extract support sununary and issue.
e Closeout.
(¢) Piping Engineering Specifications. BRS specifications will be used for the
execution of thiz project. unless otherwise agreed upon contractually. BRS
specitications gronp will supplement as required during detail design the

specifications developed during the Define stage az necessary. All specification
related activities will be executed in the Houston engineering, otfice.

Kev Activitiez tor thiz Project Include:
e Specifications for piping. pipe supports and mechanical specialties.

e Develop "IOPMC™ (Index of Piping Material Classes),

e Develop piping matenial claszes.

e Develop clazs V sumimary.

e Develop Insulation. Fiteproofing, Coatings. Data Sheets (IFCDS)
e Review piping specifications.

¢ Provide technical support.
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e Closeout.
(7) Civil / Structural. A summary of the civil zcope of work is az tollows:

a) Site preparation dezign of the project area as requived.

b) Roadway dexign for the project area az required.

¢) Railroad design for the project area az required.

d) Foundation design for major equipment, pipe-rack, structiwes, and prefamicated
buil dings.

e) Design of the process sewer smmps as required.

f) Design common control buildings.

g} Structural steel design for pipe-racks. stiuctures. buildings. and miscellaneous
pipe supports and platforms.

h) Analyziz and revamp of existing pipe-racks and structures.

1) Analysiz and revamyp of existing foundations for equipiment. pipe-raclks. and
structures.

1) Analvzig and revamp of any existing concrete compressor tabletop as required

k) Foundation and strmctinal steel dexign for the extension of the existing
compressor ghelter az required.

1y Design of additional smmp for the existing cooling tower basin.

m) Dezign of pipe-rack and equipment modules,

n) Degzign of finighed grading and paving,

CiviliStructural Activities and Deliverables

¢ Review and provide input to piping planning super-ketches

e  Provide Civil/Stimactwal input to the PD'S plant lavoit model.

e Prepare civil standard concrete and stiuctural steel drawings.

e Prepare material and subcontract inquiry ¢ as purchazed requisitions.

e Prepare MTO's and requigition packages

e Supplier data review

e  Finalize Civil/Stiuctural it to the PDS plant lavont model.

e Prepare IFC drawings for underground exploration.

e Prepare IFC drawingz for demolition of existing foundations and structural steel.

e Prepare IFC zite preparation drawings.

e Prepare IFC pile/fonndation location plans.

e Prepare IFC concrete and stiuctural steel drawings.
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(8)

(2)

e Prepare IFC finished grading drawings.
e Prepare IFC compressor and analog support foundations.

e Prepare material inquiry and az purchased requisitions for rebar. anchor bolts,
mizcellaneons concrete embeds, and stiuctural steel.

e Prepare transportation drawings for the equipment and pipe-rack modules.
e Closeout

Architecture. The zcope of the Architectural Group, as applicable to the asseszed
damage requirements, and to provide detailed engineering services for the
architectimal design and specification of buildings to include the design and
specification of heating, ventilation and air conditioning (HVAC), plumbing
engineering and fire protection svstems. The Architectwral zcope includes Comimaon
Control Room (CCR) and Compreszor building dezign. All work iz plamed to be
executed in the home office.

Architectural Activities and Deliverablex Include:

e Prepare in-place constiuction subcontract package from define stage documents.
Thiz includes all architectiral. HVAC, Plmnbing and Five Protection drawings and
specifications for Commeon Control Room (CCR).

o Tzsme inguiry and az purchased requisition and review supplier drawings for the
pre-engineered building tor the Compreszor shelter,

e (oordinate worl with other technologies within BRS.

o (Clogeout

Control Systems Engineering. Control Systems Engineering (CSE) will, as
applicable to the assessed damage requirements. be responsible for all
mstrmentation and control systems work, They will use the P&ID's and other
docmments developed during the assessment period. with minimmn rework. to
efficiently pertorm detailed engineering and design.

CSE will generate the instrmment index and specification gheetz using InTools
software, and will prepare requizitions for inquiry and piuchase of in-line and off-line
mstrmnents.

Dezign worl will include preparation of drawings for instiunent junction box, home
run conduit and tray location drawings. mstrument installation. wirmg and mowmting,
detailz, home 1un cable terminations, DCS, SIS and other Svstem equipment and
cable lavout drawinggz. preparation of loop diagrams in accordance with selected
project standards and loop folders.

CSE will provide complete design, configuration, programming and graphics for any
selected DCS. CSE will write narratives. prepare logic diagrams for the client’s
approval, and will perform programiming on any SIS (ex Triconex) bazed on Canze
and Effect diagrams and SIS narratives,

CSE will work with the Electrical group in specifving the fiber optic svstem
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(including cabling, lmbs and routers) tor telephone and data comimmnications between
the C'ontrol Rooms and any other tvpe of Building. Based on the normal split of
worle electiical shall assume responsibility for any CCTV . mtegrated telephone and
plant PA svstems. Design and specifications for wiring in each building aszociated
with voice data svstem will be the responzibility of the Civil/ Architectural group.
Following iz the list of the deliverables and activities to be preformed by Control
Svatems Engineering diuing the execution phase of the project. The worls to be
performed in Houston and other various engineering centers will be provided at a
later date. The activities would be listed separately to clealy identify the scope
responsibility at each engineering center / site.
CSE's Activitiex and Deliverables Include:

e Update Work Plan

e Paticipate in P&ID development and HAZOP resolutions

e Vigit the zite (multiple vizits) az required to support engineering activities

e Specify and procure DCS hardware and services

e Specify and procure SIS hardware and services

e  Configuwre / progiam DCS and SIS

e Specify and procure Analvzer hardware and services

e Specify and procure any MOVx

e Produce Equip Lavont Drawings as required

e Support Package Equipment effort

e Specify and procure all field instrumentation

e Produce a Summary (instraments to be modified. replaced. OK azig)

¢ Produce new and modified location plans (air and condnit routing)

e Produce new and modified installation details

e Produce new and modified witing drawings (FIBs, MB, DCS terminations,
UPS Power, ete)

¢ Produce new and modified loop drawings.

¢ Produce loop checking folders with loop diagram, data gheet. loop check
sign-oft zheets.

e Produce demolition drawings for loops. wiring. control and analvzer
buildings

e Complete the PDS detail model of the CSE equipment

e Model review and update for in-line instiuments

e Paticipate in internal and client model reviews

e Prepare and izsue instrnunent and junction box location plans

Data Subject to Title Page Restrictions F-2-14
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e Prepare and izzue JB witing loading diagrams
e Prepare and izsme simple and standard instrument loop drawings
e Electrical and support detail aszignment.
e Paticipate in impulse {process and air) detail aszigniment
e Prepare MTO's from instrmnent details and instrmnent index
e Closeout
(10) Electrical Engineering. Control Systems Engineering (CSE) will, as applicable to
the agsseszed damage requirements, be rexpongible for all ingtrumentation and control
systems work, They will use the P&ID's and other documents developed dining the
azseszment period. with mininmmn reworls, to efficiently perform detailed engineering
and dezign.
Electrical engineering iz responsible. ag applicable to the asseszed damage
requirements, for the engineering and design of all electrical power, lighting,
gromnding, cathodic protection, communications and electric heat tracing svstems on
the project. Electiical engineering will also pertorm the requived svstem studies
dealing with short cirenit analvsiz, load flow analysis, motor starting and stability
studies ag well as relay coordination.
Electrical Activities and Deliverables Include:
e TUpdate, Tssue and maintain the electrical specifications
e Update and maintain the area classification drawings
e Update and maintain the electrical one-line drawings
e Update and maintain the load list and load smmmaries
e Prepare the electrical tie-ing sumimary
¢ Pertorm aload study and relay coordination study
e Prepare the electrical bulk MTO and requisitions
e Prepare all requizitions for the electrical equipment
e Perform all bid evaluations for the electiical equipment
e Review supplier drawings
e Prepare grounding, lighting and power distribution standard installation detailz
e Prepare grounding and power drawings for new installations within existing areas
e DPrepare lighting drawings for new installations within existing areas
e Prepare special svstems drawings (cathodic protection, comimumnications, electric
heat trace, etc.) for new installations within new and existing areas
e Prepare motor control schematic diagrams for new installations within existing
areas
e Prepare interconnection diagrams for new installations within existing areas
Data Subject to Title Page Restrictions F-2-15
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e Prepare the cable schednle
e Complete the PDS planning model of the electiical equipment. cable trayvs (both
electrical and ingtiument) and condnit pathwayvs
e Complete the PDS detail model of the electrical equipment. cable travs and
conduit pathways
e Prepare (extract and annotate) grounding and power drawings for installations
within new areas
e DPrepare (extract and annotate) lighting drawings
e Prepare motor control xchematic diagrams
e Prepare mterconnection diagrams
e Closeout

{(11) Process Safety and Fire Protection Engineering. All Process Safety and Fire
Protection activities will be executed in the BRS Home Office.
Process Safetv and Fire Protection Activities and Deliverables:
e Update Fire protection Diawings
e Izsme requisitions for inquiry and as parchased
e Conduct technical evaluations on suppliers bids
¢ Review Supplier Data
e Agmizt with HAZOP coordination
e Support Management of Change etffort
e Review Area Clazzification drawings
e Closeout

(12) Furnace Engineering. Furnace engineering iz responsible for the engineering and
design of the new or rebuild furnaces as required. All of thiz work will be executed
m the home office.
Fumace Activities and Deliverables:
e  Fuwnace Analvtical Follow-up
e 3-D Model
e Degign Pressure & Temp
e Heat Balance
e Data Sheets (Bumers, Fanz, Fuimace, Attemperator, etc.)
e Load Sheets (Steam Dimn, Ammonia Vapor Skid)
e Fwnace Foundation Loads
¢ Furnace General Arrangements
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e Produce drawings for ERW Packages
e Produce IFQ / az purchased ERW

¢ Produce Technical Bid Evaluations and recommend supplier

e Review Supplier Drawings, Calculations, Procedures and other Dociments

o (Clogeout

(13) Pipeline Engineering. Pipeline Engineering will evaluate the asseszed damage
reports and pertorm all engineering and design work required to provide the proper
reports, design dociments, certifications, etc. to meet local Energy Anthority
requirements. Pipeline Activities and Deliverables will be determined later,

(a) Pipeline Engineering Activitiex / Deliverables Include:

Asreszment and 1epair or replacement

Evalnate Damage Aszessiments

Repair/Replacement Engineering

Specifications for Pipeline Repair/Replacement

Specifications for Flowline Repair/Replacement
Specifications tor offshore repair materials and services
Specifications for Detailed Otfshore External Pipeline Inspection
Specification for Internal Pipeline Ingpection

Specification for Pipeline Pressure Test and Recominizsioning,
Up-dated pipeline az-built drawings

Cloge-out

{1 New Pipeline Conztiuction Activities / Deliverables Include:

Preparation of Degign Bagiz

Specification for Route Suivey

Pipeline Design Engineering, Analyses. Calculations and Reports

Route Selection and Preparation of Pipeline Aligiment Sheets

Material and Equipment Specifications (Line Pipe, Valves, Flanges, efc)
Congstruction Specifications

Specifications tor Line Pipe. Valves. Flanges. etc

Specification for Pipeline Pressure Test and Commizsioning

Asz-built drawings

Cloge-out

(14} Marine Terminal Engineering (T o be defined later)
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(13) Naval Architectural Engineering (To be defined later)
4. SERVICE SUPPORT. See Base PLAN. and ANNEX L

5. COMMAND AND SIGNAL. See Baze PLAN, ANNEX A, and ANNEX H.
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TAB B (ASSESSMENT TEAMS) to APPENDIX 2 (ENGINEERING) to ANNEX F
(CONSTRUCTION & ENGINEERING) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.

TASK ORGANIZATION, See ANNEX AL

1. SITUATION. See Baze PLAN.

2. MISSION. See Bazse PLAN.

3. EXECUTION. SeeBaze FLAN.

a. Concept of Operations.

b,

L.} An Advance Paity will deplov to Iraq within 72 howrs of NTP, Thiz team will assizt in the
identification aszessment locations.

12

Aszezzment teams will be lired. processed. and trained at the BRS office in Houston. Texas.

3y Assessment Teamsz will forward deplov and will be prepared to condnet assessments of
identified oilfields and facilities. Procurement perzonnel will remain in the region as a pait of

the Aszexzment Teams

4.3 Aszessment Teams will evalnate design. engineering. HSE, procurement. well control. well
production capabilities and construction analysis, Aszessiment Teams, with the assistance of
an interpreter and local subcontractors, will gather professional obzervations and data and
send it to the BRS Home Office in Honston for recomimendations to and refinement of the
plan. Select members of the aszezsment team will remain in comtry after the aszeszment
period to contitme the recovery process and oversee the site preparation.

Initial Site Assessment Team..
1.} Procurement & Materials Team. See ANNEX I, Appendix 3.
2.) Traffic Management Assessment Team: See ANNEX I, Appendix 3.

3 Assessment Teams: Aszessment Teams will detenmine the extent of repair, returbislunent
or teplacement necessary to reinstate the different facihities: i.e.. gas oil separations plants
(GOSPg), wellheads, prmpstations, flowlines and gathering lines, crude stabilization plants,
crude expart facilities. oil & gas pipelines, refineries. gas plants. water injection plants. and
gag comprezsor tationg, Aszesxment Teams will uze available trangportation. inclnding
military aircratt to condnct assessments.

a.) Team Makeup: The BRS Site Aszeszment teams will be tailored to the miszion. Teams
will conzist of all required dizciplines to ensmre a comprehensive report of field
information. The aszeszment teams will be comprised of BRS expatriate perzonnel,
comfractor perzonnel, Third Comntry Nationals {TCNg), and Host Country Nationalz
(HCNg) operationz/maintenance plant perzoimel, az available, to provide hands on
knowledge of existing facilitiez. Below iz an example team makeup:
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(1.} Engineering
¢ Project Engineer
e  Civil-Structuial Engineer
¢ Piping Engineer
o Vezzel/Mechanical Engineer
e Electrical Engineer
e Inztrunentation Engineer
e DProcess Safetv Engineer
¢ Marine Terninal Engineer
¢ Pipeline Engineer
e Well Field Production Specialist
(2.} Construction
e Conztruction Manager
e (eneral Superimtendent
e Plant Services Manager
e Rigging Superintendent
e Civil Craft Supervisor
e Piping Craft Supervisor
e E &I Craft Supervizor
e (QAMQC Inzpector
e  Subcontractor well controls specializst
(3.) HSE
e HSE Manager
e DMedic Specialist
(4.} Operations and Maintenance
e Operations Advisor
e Opz/Maintenance Specialist
(5.} Support Personnel
e Drocurement and Traffic
Data Subject to Title Page Restrictions F-2-B-2
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e Laborels
e Subcontractors in specialty areas
e  Cominmnnications

o  (Others
(6.} Assessment

(a.) Field/Site Surveys and Testing : The efforts for assessment and restoration will
conzist of the following major activities:

*  Azzessment

o TFieldsite smuvevs and testing
e  Cowrze Of Action (COA)

e Restoration

¢  Engineering/Design

e Electrical Equipment- (switchgear, motor control centers, UPS,
Transtormers)

o  Comnuuucations

e Safety

(h.) Teams will smuvey the GOSP wnits for both the zouthern oil fields and the
northern oil fields to identify the condition and the capacity of same. Also
needed will be smvevs ofthe substation transtormenrs, the electrical distribution
equipment. and local utility sowmce to adequately supply the electrical loads ofthe
GOSP=. The operating status or fitness for operation of the electrical distribution
control equipment will be determined. The teams will note in their srvey of the
potential zource for any equipment curently applied for other service that might
be vsed for restoration of electrical service for GOSP loads. The assessment
teams will vizit all facilities for restoration as listed in (7) Potential Assessment
Sites below, and perform their assessment survey in support of BRS Engineeting,
Procurement, and Construction for detailed planning and design.

{c.) Teams will alzo condnct surveys of local materials (surplus pipe. pipe fittings.
equipment, etc) available and evaluate if acceptable tor use during execution of
thiz operation.

(d.) Etclings of equipment nameplate information will be made and retwned to US
experts for immediate evaluation and vse duing the detail design phase of the
project.

(e.) Data will be communicated to forward based and US bazed experts for review,
Whenever poszible data will be transinitted real time. Each member of the
aszezment team will be provided a digital camera and will be able to download
imagery to laptop computers. This imagery will be tranzmitted, with comment
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via CD or internet to the Houston support baze. Use of US military
commumnications svstems will be required.

(f) BRS will need from the client all documentation (preferably as-built) of existing
facilities that iz available. It may be the client has alist of possible contacts
which could aszist in obtaining the data.

((1.)) Reviews: Afterthe azzeszment review, BR S will procuwre the long lead
material and equipment list necessary for repair and reinstatement of existing
facilitiez. BRS will provide a recommended detailed list of these items to the
client.

((2.)) Engineering, Design and Construction: Following the assessment review,
BRS will begin detailed constiuction planmning at the Houston office. As
required. aszessment team will remain in raq to continue gathering facts and
data for engineering nge in completing detailed designz (e.g. equipment
ratingsnameplate information. tie-in location coordinates. as-built locations of
existing facilities, etc). Some advanced smveving tools such az HICAD (digital
capture ) will be uzed for obtaining data to be nzed during detailed dexign.

(7.) Potential Assessment Sites:

{(a.) Oil Production: Ten svstems malke up the Iraqi oilfield infastiucture and require
aszessment vizits are shown below:

((1.)) Gas Oil Separator Fants (GOSPs):

e  South Rumailah GOSP 1Q

¢ South Rumailah GOSP 28

¢ South Rumailah GOSP 3R

¢ South Rumailalh GOSP 47

¢ North Raimailah Central GOSP
e North Rimmailah GOSP 2

¢ North Rumailah GOSP 4

e  North Rumailah GOSP 3

¢  North Rumailah Janubia GOSP
e North Rumailah Shamiva GOSP
e Az Zubair Central GOSP

e Az Zubair GOSP 1

o Az Zubair GOSP 2

e Az Zubair GOSP 3

e Az Zubair GOSP 4
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Az Zubair Hammar GOSP
West Qmmal GOSP 6

West Quumah GOSP 7

West Qmumah GOSP 8
Buzurgan Noith GOSP
Buzmgan Southern GOSP 1
Buzwmgan Southern GOSP 2
Buzwmgan Southern GOSP 3
Al Luhavs GOSP
Nazirivah GOSP

Majnoon GOSP

Jabal Fangi Noith GOSP
Jabal Fanqi South GOSP
Abu Glnral North GOSP
Abu Glunah South GOSP
Subba GOSP

Nahr Umar GOSP

East Baghdad GOSP
Kirlak Baba GOSP

Kirlak Shwan GOSP
Kirlok Hanjira GOSP
Kirluk Quton GOSP

Kirlouks Saralu GOSP

Kirlouk Sarbaghkah GOSP
Kitlok Jabalur GOSP
Bay Hassan Notth GOSP
Bay Haszan South GOSP
Saddam GOSP

Khabaz GOSP

Jambur North GOSP
Jambur South GOSP

Qavyarall GOSP
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e Qavvarah Najmah GOSP
e Qavvarali Jawan GOSP
e Qavvarah Qazab GOSP
e Ayn Zalah GOSP
e Avyn Zalah Butmah GOSP
e  Sufavah GOSP

{((2.)) Stabilization Plants:
o  Kirkuk Crude Processing Plant 1
e Kirlmk Crude Proceszing Plant 2
e New Kitkul Stabilization Plant 1
e  New Kitlmk Stahilization Plant 2

((3.)) Pipelines: (Crude 4330 KM, Products 725 KM, Natwral gas 1360 KM)
e Iraq Strategic {contingency)
e (il Pipeline from North Rmmnailalh Central GOSP to Al Faw
e (il pipeline fiom Az Zubair PS Z-1 to Al Faw Tanltarm
e (il Pipelines fiom Al Faw South to Mina Bal Platforms
e IPSA
e Trag/Syia’Lebanon {contingency)
o Trag/Turkey

((4.)) Pump Stations:
e Trag-Twkey Pump Station IT-1
e Iragq-Turkey Pump Station IT-1A
e Trag-Twkey Pump Station IT-2
e Iragq-Turkey Pump Station IT-2A
e Az Zuban Crude Oil Pumping Station Z-1
¢  Rumailah Crude Oil PST Strategic PPL PS-1
e North Rmnailah Central GOSP Pump Station
¢ North Rimailah Central Gathering Station Punp Station PS-1
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e IPSA Pump Station 1
e IPSA Pump Station 2
e IPSA Pump Station 2A
e Kilmk Area Pump Station K-1
e Kirluk Area Pump Station -2
e  Kirlmk Area Punp Station IK-3
((53.)) Flowlines & Gathering Lines and Wellheads:
e Production ol fields in Southemn Area
e  Prodnction oil fields in Northem Area
{((6.)) Crude export facilities:
e Export Terminal/Storage Al Faw
e DMina AL Bakr
e Khor Al Amava
¢ AbuFlus Terminal, Basrah
e  Khor Az Znhair Terminal & Storage, Az Zubair
e  Ulmm Qast Terminal, Umin Qagr
((7.)) Gas Plants
e GazPlant Az Zubair LPG Plant # 1. Az Zubair
e  (Gaz Plant Az Zubair LPG Plant # 2, Az Zubair
e Gaz Plant Az Zubaiw LPG Fractionation Plant, Az Zubair
¢ Gz Plant Rmumailah LPG Plant
o  Gag Plant Kirlulk H:S Removal Plant
e  Knluk new" Gas Plant @2 Crude Processing Plant-2
e  (az Handling Facility @@ Saddam Fields. Baji
((8.)) Oil Refineries
e Baszrah Refinery, Basrah
e Az Zubair Petrochemical Complex, Az Zubair
e  Baji Refinery, Kirkuk
((92.)) Water Injection Flants
Data Subject to Title Page Restrictions F-2-B-7
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e Az Zubair Water Injection Plant
e Rmmailah Water Injection Plant
e Kirluk Water Injection Plant
((10.)) Gas Compressor Stations
¢ At Rmmailah GOSPs
e At Az Zubair GOSPs
e At Kirkuk GOSPs

((11.)) Power Grids: BRS will receive neceszary power at battery limitz of each
oil production/shipping facility from others. BRS will conduct regional
erid assessments in concert/parallel with GOSP/pumping station
azsessment.

(8.) Follow-on tasks:: Once the mifial aszessments are completed. the Aszsessment Teans
will transition toward detailed fact finding and data gathering. Some team members will
revert to constimction and engineering tasls in the rezotration process, another significant
portion will continne to perform assezxments as sites become available or are identified.
Asgersment Teams will continue to operate until otherwise ditected by the PCO/ACO,

4. SERVICE SUPPORT. See Base PLAN and ANNEX .

5. COMMAND AND SIGNAL. See RBaze PLAN, ANNEX A and ANNEX H.
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TAB C (WELLHEADS & RESERVOIRS) to APPENDIX 2 (ENGINEERING) to ANNEX
F (ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT
PLAN

REFERENCES, See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,

1. SITUATION. See Base PLAN.

a. Assumption. Typical damage to wells will be the destiuction of the well head at or just below
ground level by the detonation of explosive devices.

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. At the direction of the Principle Contracting Officer (PCO), BRS will
deplov a forward team of engineers for wellhead aszessmentz. Restoration of oil prodnction to
target levels will initially be a function of the current condition of wellz in the Rimnailah o1l fields
m southern Iraq and the Kirlmlc oilfields in northern raq once Allied forces control the fields.

The oil and gas wells in Iraq are primarily located in two geographic regions . The Kirkuk fields
in the north, and the Rumailah fields in the south. The zouthern Rmmnailah fields, becanse of their
low pressure and location in relatively flat open terrain, will malke loss of control events the most
practical to deal with. The sonthern Rmmailal wellz are also low in poisonous/toxic gases which
would other wise complicate the etfort to regain well control. The northern fields containg
Hyvdrogen Sulfide (H,S) with some H, S present in the southern fields,

The goal of thiz mizzion iz to be prepared to mobilize equipment. perzonnel, and related zervices
following an act that damages the well's production equipment and to restore the fields back toa
target level of production . BRS will cap wells, mitigate environmental impact. and restore oil
production to atarget level of 2.4 million barrels of il per day (MM BPD), within the shortest
timne period possible. The primary zource of this oil will be from Karloulk field in the North and
Sonth Rumailal fields in the South. Approximately 1.400 producing wells are located in these
fields.

Past experience in Kuwait hag demonstrated that the swtace damage tvpe of oil field well control
event can be dealt with efficiently in a reazonable amount of time. At the end of the Gulf War,
700 oil wellfires in Kuwait were extinguished and capped in an eight-month period.

1) Worst (Case Scenario. The worst caze scenario iz that all wellheads in the northern and
sonthem oil fields will be ont of control and/or mning. Half will have damage at the surface
only and half will have damage downliole

a) Typical damage to the wells iz azsumned to be the destiuction of the well head at or just
below ground level by the detonation of explosive devices. This exposes the entire
wellbore to atmospheric pressure canging the producing formation to flow uncontrollably.
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The oil flow stream coming out of the wellbore at the surtace usually ignites. The
micontrollable flow may canze zetious damage to the producing tormation which would
require extensive workover operations. Very gpecialized procednres and equipment are
needed to bring these wells under control and back to production. Past experience with
these tvpe of events has demonstiated a verv reliable procedmee to cap and regain control
of the wells. Experience in Kuwait snggestz that approximately 80 percent of theze wells
can be reworked and brought back to prodnction.

Iy Much more severe damage to the well and the enviromment wounld be cansed if explosive
charges were to be placed down the production tubing and detonated. Conziderable
damage to the mechanical integrity of the wellbore and the producing formation in the
near-wellbore region would result. The well may or may not flow to the swtace
depending upon whether the wellhead iz intact and capable of withstanding the explosive
force and whether there iz an undergromnd blowont. An underground blowout iz where
the formation flows uncontrollably to another formation which iz at a lower pressure than
the producing formation. This wonld make regaining control of the well a time
conguming and difficult tagk, eazily taking a month or more, per well. to regain control.

) The average individnal well production rate iz estimated at 1,200 RPD under normal
producing conditions. However, i the event of a blowont. flow rates in excess of 30,000
BPD could be expected and canze considerable lost production.

d)y In addition to destiuction of oil wells, attempts may alzo be made to destrov raw water
punping facilities, Significant volmmnes of taw water ave neceszary tor oil well fire
fighting activities. Significant vohunes of treated water are also needed for water
injection wellz to aszist in producing oil from the reservoirz. Water injection iz conzidered
pait of the production and reservoir management activities associated with field
prodnction.

&) Under thiz worst cage scenario, it iz alzo assmmed that 100 percent of all well files, maps,
and data vsnally aszociated with al field operations are destroved. The preluminary
aszessment teams will inventory all wells az to vizible degree of damage and prioritize
wells for the engineering aszessiment teams to do a more detailed evaulation of each
wellhead for firefighting and capping operations. A significant munber of wellz will have
to have fires put out and brought mnder control before there iz enough inventory of wells
available for restoration and workover operations to begin,

2) Best Case Scenario. The best caze zcenario iz that no wells in the northern and southem oil
fields ave danaged. Tt iz alzo assmned that all well files, maps, and data vsnally associated
with o1l field operations are not destroved and available for uze. Theretore. the engineering
aszessment teams can imimediately begin work to identify wells currently capable of bringing
back onstream and prioritize other wells for worltover. The teams will alzo review all
available data to assess the reservoirs, piioritize wells to workover and bring back on
production. The production opertations and reservoil management plans can be implemented
to restore well and field capacities to reach target production levels in as shott a time as
possible. Well worlover operations are expected to be more extenszive in the northein oil
fields dne to the prezence of H;S and corrosion affected wellbores.

3) Most Probable Scenario. The most probable scenario iz that approximately 23 percent of the
wellheads in the zouthern oil fields are destroved and 50 percent of the wellheads in the
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notthern oil fields are destroyved. All of the destroved wellheads are assumed to be ont of
control and burning (ie. smtace damage only). It iz alzo assmmed that 30 percent of all well
filez, maps. and data nsmally associated with o1l field operations are either miszing and
destroved. with the remainder being available for use.

a) The prelimimary aszessiment teans will mventory wells as to visible degree of damage
and prioritize wells for the Engineering Aszessiment Teams to do a more detailed
evaulation of each wellhead for firefighting and capping operations. Engineering
Asgersment Teams will alzo review all available data to aszess the reservoir and well
performance and prioritize wells to bring back on production.

by Concwrently, those wellheads that are not destroved can be evalnated by the engineering
assessment teams to identify wells capable of being brought back onstream quickly with
little or no well worle, and those wellz that require worlover to bring back on production.
It iz assumed that 80 percent of these wellz will require worlkover and 20 percent little to
no well work to bring back on prodnction. In the most probable caze. maintenance
problems are expected in those wellz that are not destroved and the 80 percent figime
accounts for these problems.

¢) Followmg fivefighting and capping operations, the affected wells will be restored and
aszessed for workover. Restoration and worlzover operations of capped/killed wells may
be concmrent with firefighting and capping operations as the mventory of capped/killed
wellg builds.

)y The production operations and reservoir management plans can be implemented
concurently with the firefighting and capping operations. The goal iz to restore well and
field capacities to reach target production levels in a minimmn amount of time.

b. Tasks. A wide range of zervices, perzonnel. and equipment will be required to accomplish the
mizgzion. Specialty contiactors are available to provide the necessary expertize and rezomces for
all such work. including:

b
2)
3)
)

Preliminary Assessment

Detailed Engineering Aszseszinent

Well Control. Firefighting. and Capping

Well Restoration following Capping

Wellbore Evaluation, Workovers, and Restoration (Wells not out of control or on tire)
Reservoir and Production Assessment

Production Management

Reservoir Management

The initial assessment of well conditions will focus on the wells in North and South Rumailah
fields identified as the first to bring under control.  Assessment of remaining extreme southern
wells (Az Zubayvy and Al Luhaiz) will oconr next. Wells in northern Iraq will not be available for
aszessment until 10 weels atter notice to proceed (NTP). Remaining southern fields will be
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available 14 weeks after NTP, and the cential field (East Baghdad) will be available 18weels
after NTF.

The fivst assessment. which will talke place immediately after NTP. involves preparatory analvisis,
rexearch, and investigation. Thiz aszessment will identify the type of equipment and components
uzed on oil and gas wells in the region and the equipment and rezomces that mayv be available
locally. Thiz aszessiment will help BRS prepare the emergency response program and identify
equipment needed to cap and restore the wellz. Additionally. the assessment will facilitate the
prepavation tor restoration of oil production.

Project management expertise mique for this event, residing in-honse, will be used to developa
program to bring mnder control and cap wells in an accelerated period of time following an order
to proceed. Project management expertize for the well restoration effort. alzo residing in-house,
will be used, along with in-house techinical reszonrces/lknowledge. to restore wells and manage
field produnction in order to meet target prodnction levels.

A project management svatem will be implemented to sequence well work in the effort to restore
oil production to target levels. This iz a ey component that will manage the actnal work
program and will involve mobilization of fivefighting and capping teans. wellhead equipment
restoration. subsmtace well itervention equipment and services including workovers and re-
drillz (if neceszary), and envirommental protection equipment and services. Also key to success,
i# the timelv establizlunent of water supplies and zafe egress to all affected wellz. Parallel
assessments will be made (independent and separate from well fire fighting activities) of

avallable raw water zources in the southern fields area and in the northern fields area.

Preliminary Assessment

The preliminary aszezsment team will identity and inventory wellz ont of control, fires, wellheads
compromized with zome danage, and wellheads intact. It iz asswmed that, prior to the
preliminmy aszessment team arriving, all explosives and ordnance will have been removed from
the wellheads and downhole. The teaumn will malce a detenmination as to whether a well iz
producing, shut-in, abandoned. or an injector. It would be helpful at this point to generate and.'or
validate a "baze map” conzisting of wellhead locations (Le. lat-long of the wellhead), roadways,
GOSPS, etc. The team will prioritize wells for the detailed engineering assessment and
firefighting/ capping programsz. Any wells whose wellheads are mtact can immnediately be
aszessed in more detail for remediation and restoration. Ot of control wells will need to be
brought under control and capped. and then assessed in more detail for remediation and
restoration.

Detailed Engineering Assessinent

The detailed engineering assessment can be split into three general operations: one concerned
with firefighting and capping, one concemed with wellhead restoration and the tlird concemed
with wellbore evaluation. These three operations can be concurent depending upon which of the
three conceptual zcenarios are encountered and cuurent well condition.

The detailed engineering assessment process can be smmnarized az follows:
a}  Identify corrent well state.

b} Determine what worlk needs to be done to get the well back on production or injection as
quickly as possible.

¢} Create aplan to perform the well work.
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d) Determine necessary equipment. materialz, etc. for performing the worlc.
The engineering aszezsment consists of of detatled visual inzpection of each wellhead.
Information gathered fiom this visual ingpection includes:

a} Identification and description of vizible damage

b) Cazing and tubing condition estimates

¢} All flange gizes & pressure rating of each component

dy Wellhead manufacture

e} Tvpe of well (oil, gaz, water injection, zalt water dizpogal)

£y Statuz of well (flowing, slmt-in. temporarily abandoned)

g} Digital photo of well

h) Additional smface equipment and condition

i) Estimate ease of repair

1) Identify envirommental conceins such az HyS, simoke hazards, oil lakes, etc.
Thiz information will be uged in the firefighting /capping, wellhead restoration and wellbore
evaluation programs to determine the comze of action and specific resomces necessary to
extimate well productivity and restore the wellz. The analvziz will extablizh a rating of each well
based on the type and extent of damage and will establish a prionty sequence for well

intervention work to restore oil production to the target level. Tvpical equipment rezources
identified at this stage may include. but iz not limited to. the following;

a} Capping stacks — spacer gpool, blow out preventers and accwmmlators

b) Wellheads, tubing spools and Cluistinas trees

¢) Downhole equipment

d) Tubulars — for casing and tubing replacement

e} Well service rigs. hvdranlic snubbing units. coil tubing itz

f)  Pumping services: cementing, md, and nitrogen pumping

2) Athev wagons

h) Capping wagons

1) Earth moving equipment - dozers (D8°3). trackhoes. cranes. baclhoes
Well Control. Firefighting and Capping
All of the necessary experience and capahility for firefighting and regaining well control resides
either in-honse or accessible through pre-arranged alliances. Extensive in-liongze experience inthe
management and coordination of firefighting and well control efforts was gained after the Gulf
War. Tlis experience includes project management, coordination of perzonnel and equipment.
provision of specialized equipment (such az the abrasive jet cutter for wellhead equipment
removal ), and pumping services tor well control and well kill operationz. Additionally, an

mventory of well control and fivefighting methods specific to Middle East o1l operations was
developed along with the knowledge of when and how to use these methods.
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In the worst case scenatio, all northern and southern oil field wells are damaged and out of
control. Halt of these wellz have downhole damage. halt have smface damage. For those wells
that have downhole damage. it iz assumed that the damage is zevere enough that a relief well will
need to be drilled. Downhole damage may result in an underground blowont. In such a case a
relief well wonld be directionally diilled close to the point of blowout. Some tvpe of kill flmd
would then be prmnped into the reliet well to gain control of the blowout well. Once the blowont
well iz contained and plugged, the relief well will be sidetracked. diilled to TD, logged and
completed. After the well iz completed. the well can be tested and twned to production.

For wells having smrface damage only, i.e. ont of control and/or on fire, the firefighting teams
will remove the wellhead, gain control ofthe well by varions appropriate teclmiques, pumyp kill
fluid down the wellbore. and/or cap the well. In most cazes the capped/killed well should have no
pressure at the suface.

Well Restoration Following Capping

Inmediately following capping of out of control wells, well restoration will begin. Experience in
Kuwait following the Gult War suggests that the damage to each well (fiom being ont of control
and on five) will be nnique. ranging from some wells requiting only minor repairs to extensively
damaged wellz requiring wellhead removal, splicing of cazing stringg, fishing operations, and
recompletion. Approximately 80 percent of the capped wellz in Kuwait were restored; restoration
was performed within an 18 month period. However, the Kuwait effort had access to wellbore
schematics and well pressure data (prior to damage); this information may not be readily
available or even exizt for the northein and sounthern oil fields of Tiag.

The exact procedure for well restoration will have to be developed on a case by caze baziz. In
general, restoration will involve moving in with a workover 1ig, tving back the production and
tubing stringz. With the well “dead”. a new wellhead will be installed on the swmtace casing. The
workover rig will then install blowout preventers. The production casing will then be
repairedreplaced. A tubing spool will be placed on the production cazing. The production
tubing will be repairedreplaced. The well will then be recompleted. tested. and tuned to
production.

Most restorations will require a workover 1ig. It cement was uzed to kill the well dining the well
control operation, then the cement will have to be diilled out, most likely nzing a coiled tubing
uit. Fizhing operations may alzo be extenzive depending upon what kind and how much junk”
iz in the wellbore. The “junl” mmst be ~fished” out in order to recomplete the well.

Wellbore Evaluation, Workovers and Restoration (Wells not out of control or on fire)
Following damage to a well’s production equipment. the engineering aszessment team will
mobilize to the site and conduct a damage assessment. The team will assess the tvpe and extent
of damage to each well and determine the course of action and specific resources necessary to
restore the wellz. Their analvsis will establizh a rating of each well based on the type and extent
of damage and will extablizh a priority sequence for well intervention work to restore oil
production to the target level.

For a well that haz not been damaged or capped. twning the well back to production may be ag
simple az opening a valve. However, there iz little lnown about these wells and the well files and
other generally available oil field records may not exist or readily available. Therefore prudence
suggests that a well intervention process be followed.
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Wells that have obvious wellhead damage will have to have their wellheads repaived or replaced
before evalnation of downhole conditions can take place. Thiz would generally involve killing
the well with some tvpe of kill flwid. verifving that no pressure exiztz at the wellhead. removing
the wellliead. then replacing with a new wellhead. At thiz point, a downhole evaluation can talke
place.

Wells with no wellhead damage can be immmediately assessed for whether the well has the
capability to flow with little or no repair. The following procedure smmmarizes the general
approach to assessing the downhole condition of the wellbore. 1.e. identitving those wells that ave
capable of producing with little or no repair and those wells requiting workover.

a} Establizh a zafe zone around the wellhead (50-100 ft).

b) Two well operators wallt in with Scott airpacks and sniffer to determine H;S.

¢} Check at every flange, bolt and valve.

d) Check operation of valves.

e) Lav out spill protection around wellhead

f) Rigup slickline wnit.

2) Tag run with impreszion bloclk

L) Ruoninwith video camera, pressure/temperature gange, other tools as needed.

1) Pressue gange to determine current BHP.

1) Venfy perforations. casing & tubing integrity, scale. etc.

k) Check flowline integrity.

Iy If well has pressmre. then it may be capable of lowing.

m) Crpen well up to test zeparator, take fluid samples (H;S rated container).

n}  Twn well to flowline if well will continue to flow and no major problems.
If the well will not flow. then pertom appropriate worlover az detennined from the slickline
diagnostics. Rig up coiled tubing mnit and clean out wellbore, perfoun a well treatment for scale.
etc. as needed. If tubing needs to be pulled. rig up workover rig. pull tubing, perform worlkover,
Workovers may include, but are not limited to logging, drilling out cement (in the caze of capped

wells), circulating ot Jill flnid (in the case of capped wellg), perforating, acidizing, and
hydranlic fracting. The well can then be tmned to prodnction.

Ideally, priority ghould be given to those wells that are capable of high prodnction rates and allow
them to be aszessed, remediated and put back on line quickly, it the productivity can be
determined from well files, field personnel. visual inzpection. etc.

The well control program and the detailed assessment program are concmrent. unless all wells
are out of control (worst cage scenario).

Injection wellz will be handled in the zame manner az production wellz, i.e. assessing the
wellhead and downhole conditions, perfonning any necessary workovers, and twming the well

baclk to injection.

Rezervoir and Production Azsessiment
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If well files and other generally avaialble oil field records exist, then these records can be
examined to determine each well's prodnctive capacity. the rezervoir in which it was completed.
how the well waz completed, properties of each rezervoir, wellbore schematic, etc. This
information iz extremely usefil and can give the teams verv good knowledge of the subsmiface,
what to expect. and how to proceed diing well operations. The information can then be used to
prioritize wells for rework and provide an estimate of each well's expected productive
pertormance. This provides bazeline data for individual well, reservoir and field performance
evalaution. Thiz information can alzo be used to develop individual well forecasts as well az an
overall forecast of the field s performance over time. Time to reach production targets can then
be estimated. Well interventions and workovers can be prioritized and scheduled more
efficiently, since reservoir and production information about each well will be lnown.

Usnally a rezervoir engineer. a geologist, and possibly a production or completions engineer will
review the avialable oil field records to evaluate the geology, fluids, reservoirs, well completions,
and well performance. Congidering the zize of the Traqi fields, the nunber of rerervoirs and the
munber of fields, the evaluation could tale anvwhere from several weeli for the simaller fields to
several months for the large fields such ag North and Sounth Rumailah and Karknle. This tvpe of
evalantion iz done in support of the on-going wellbore evaluation, restoration, firefighting and re-
drilling (for downhole blowouts) programs. The evaluation iz traditionally performed at the
location of the well files, but some of the worlt may be distributed to other support locations
around the world if the oil field records exist digitally, or can be converted to digital data quickly.

If no data exists, then the reservoir and production assessment will have to be made by well
mtervention and evaluation. The most important izsues are;
a} Mechanical condition of the wellbore. Problems need to be identified. Major problems
need to be corrected before flow testing the well.
b) Perforation depths. At what depths arve the wellz perforated? Are the wells perforated in
multiple reservoirz? Are the reservoirs commingled?
¢} Type of completion. Single or dual. multiple reservoirs commingled. sand control
problems.
d) Flow testing (o1l rate, water cut, solids). What to expect when tuning the well back to
production.
e) BHP measured diring the downhole aszessiment.

Information gathered dwming the downhole aszessiment process can be uzed to begin building a
databaze of well and reservoir information

In the case of wells being turned to prodnction without any intervention. it is likely that these
wells will haveto be worked over in the near future to maintain productivity. The wellz will be
taken off-line one at a time. evaluated. and worked over. This strategy allows wells to come on
production without intervention if they are capable of prodncing, thereby allowing oil production
to begin at the earliest possible time. Thiz strategy alzo allows minimmun distuption to the field s
oil production levels by taking wellz off-line one at a time for re-worlc,

Production Management

Prodnction management iz neceszary to ensure that individnal wells are producing as necessary to
meet target levels of production. It production from a well falls below expectation, then the well
would have to be diagnosed as to what cavsed the problem and a workover plammed to correct the
problem. Since the northein and southern oil fields have water injection associated with them.
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water brealkthiough becomes a problem. Water conformance treatments will most likely need to
be implemented to minimize water production and maximize sweep efficiency.

The on-going production management work will focns on reviewing historical prodnction
performance data and fluids (if available) to identity problems. trends and under-produncing areas.
Wellbore equipment in each well will be reviewed and modified az necessary to alleviate
production problems {corrogion, scale, comformance, communication, prodnction restiictions).
Thiz work will be coordinated with the geologist and reservoir engineer to identity and rank those
wells that have the best potential for workover to increase the well s production if target
production levels for the field are not being met. Additional worl will include preparing worlover
procedures. Major taslks mayw include the following.

a)
b)

¢)

h)

1)

1)

Prepare cmrent wellbore diagrams.

Identity wells with zone izolation, conformance, mechanical, zcale and corrosion related
problems.

Review/Analyze prior workovers, completions and stimulations (it data available).
Analvze prodnction performance by well, reservoir, pattern and field

Selectively, review petrophvsical data by well and cross-zection (if data available).
Investigate water brealthrough problems related to injecting above fractwing pressure.
high permeability lavers. channeling belind casing and completion near oil-water

contacts.

Investigate gaz brealthrongh problems related to high permeability lavers, channeling
behind cazing and completion near gas-oil contacts.

Review/analyze available presswe information (if available) to determine permeabilities.
slin factors, productivity indices, drainage areas, houndaniex and fracture gradients.

Review available pressure, porogity-thickness, HCPV, WOR and GOR maps (if
available).

Select and rank wells for workover and/or produnction enhancement.
Assizt with design and optimization of workover/production enhancement operations.

Prepare workover/production enhancement procednres and economic evaluation.

m) Implement and supervise workover/production enhancement operations.

1)
0)

P)

Supervise startup and monitor long term production of wells.
Optimize and modify procedures and proceszes as neceszary.

Evaluate artificial lift potential.
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Reszervoir Management

Rezervoir management iz necessary to ensme that the rezervoirs are managed at the field level to
maximize oil recovery and meet target levels of prodnction. Based on exizting information and
engineering calculations, fieldwide strategies are developed and initiated to reach target levels of
production from the particular field. Strategies may include converting slmt-in wells to water
injectors to improve sweep efficiency. converting up-stiucture production wells to gas injectors in
the event of secondary gas cap development. and selecting drilling locations for replacement
wells in the event of wells watering out or being unable to produce at necessary rates.

Data related to the reservoir, production and field operations will be gathered, quality checked
and put into the appropriate database as the data ave acquired. Additional, any pre-existing data
will be identified. cataloged. and incorporated in to the appropriate database where possible.
Theze data will be analvzed and integrated with geological and petrophvsical data (if available) to
azzist in selecting workover and production enhancement locations to maximize ability to reach
oil production targetz, Major tasks may include the following.

a)  Gather, quality check and load data into appropriate database. as avaialble.

b} Evaluate reservoir rock and PVT data (if available).

¢) Evaluate and/or validate pressure data, volwmmetrics and recovery factors (if available).

d) Perform nodal, decline cuave and statistical analvses on selective wellz and areas.

e} Prepare and analvze production and mjection bubble maps.

Iy Create pressure, porogity-thickness. HCPV, WOR and GOR maps.

2) Graphically analyze production and injection pertormance.

h} Amnalvze voidagefreplacement by reservoir and selective areas (if data available).

1) Aszist with zelecting wells for production enhancement/workover,

1} Coordinate team review of prior and post production enhancement/worlkover
recommendations.

k) Selectively, model performance of fiacture stimmlation candidate.
I} Assist with monitoring production peiformance and optimizing processes.

Well Control and Fire Response

a) Firefighting'Well Control Teams. Response to multiple, fieldwide well control and fire
eventz of thiz magnitnde will be addressed by firefighting and well control teams with the
experience and capability of fighting cil well firez of thiz magnitude.

Omn a global scale. equipment and resomces are available to work approxumately five wellfires
at once., within the first month of activities. BRS will preposition fowr teams and their
equipment in Kuwait and will hive. process. and deploy the fifth team and itz equipment.
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Deployvment of additional teams iz limited by the availability of the specialized equipment
required,; another consideration iz sychronization with U.S. Central Comimand’s (CENTCOM)
estimates of when fields will be available to BRS. Concwrent with CENTCOM "= progecution
of the battle, BRS will aggreszively reciit and train follow-on fite fighting teams and procine
the requisite equipment. Working within those paramaters. BRS will provide atotal of up to 23
teams within :ix months after NTP.

A twn-key approach for fighting well fives and regaining control of the wells will be used. The
following iz alizt of the bazic blowout rezponze needs.

e Kill Flmds

e Frac Tanks & Mud Plants

e Trangfer Pumps {charge HP punp suction manifold off of fiac tanks)

e Vacmun Trucks

e Mud/Brine

e Batch Mixers (for use with specialty Kill flmds and cements)

e Fractiwing Pumps (high rate pumping)

e Cementing Units

e (il Worlks (particularly needed if on five or rig mmst be skidded)

¢  Bulldozers (min. two D8 w/ Cat Model 57 or Hyster winch)

e RD Crane (75 ton Rough Tewrain)

e Pea Gravel / Boards

e  Fromt End Loader w/ bucket & forks (Cat 230/966)

e  Tracked Backhoe (Cat 235/243)

e Capping Crane (130 ton with 100-ft of boom)

e Welding / Fabrication Vendors

e Water Source for Firefighting (min. 9 BPM)

e Water Source Equipment (punps, 3 fast Line, pits, wellg)
b) Water for Wellfire Fighting.
Flan for First Response Firefighting

Tliz section covers the initial quick response required for the first few ciitical well fires, wlile
the more permanent fire fighting infrastiucture iz being establizhed. In order to respond
quickly to the well fires, it iz envizioned that equipment will be pre-positioned in a neighboring
allied country, This equipment will conzist of all required pumps, drivers, pipes, FRAC tanks,
valves, instruments, controlz and other mizcellaneous equipment and acceszories.

FRAC tanks zerve az rerervoirs and can be mobilized rapidly to the first ciitical well fires and
theretore eliminating the construction time for emthen rezervoirs. Baszed on available
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information, typical FRAC tanks are approximately 300 barrels and provide water at flow 1ates
of about 3000 to 4000 gpm. About 10 to 12 FRAC tanls will be required per well and it tales
abont 4 to 5 dave to extingnizh each well five, including the zet-up tume. Fire fighting activities
ave performed only dining davlight hours. approximately 10 hows per day. Water levels in the
FRAC tanks will be maintained by utilizing a fleet of vacnum trucks or large tanker tiucks,
operating continuously, until a piped water supply svstem can be extablizhed. The munber of
trucks required will be based on distance and accessibility to the nearest water supply.

Ag an alternate, if water supply iz not available within a reasonable distance. an earthen
rezervoir can be built cloze to the wellheads, to supplement the FRAC tanks. The eathen
reservoll shall be heavily lined by HDPE mate1ial.

PLAN FORLONG TERM FIREFIGHTING
RUMAILAH

Imitial well five fighting operations will include three five fighting teamsz in the Rumnailah fields
{North and South) diving the five months following notice to proceed. Each team will require
10,000 gpm of taw water supply. Thiz water supply iz needed continuously during the period
of fire fighting operations.

To meet thiz requirement., two poszibilities for 1aw water supply exist. One arrangement wonld
melude barges with diesel engine diiven 10.000 gpin intale ponps. Initially. a total of tlnvee
engine/punp setz will be required to support the three fire fighting teams. The barge() would
be floated from the Persian Gulf up river to pomts bevond the Khawr Az Zubavy Marine
Terminal. Additional engine/pumnp zets will be required to suppoit the additional firefighting
teams az the teams are brought on-line.

The second poszibility includes vsing existing facilitiex for enhanced oil recovery water
injection water supply. Details of thiz possibility are dizcussed inthe paragraph entitled
"WATER INJECTION FACILITIES” below.

SOUTH RUMATILAH FIELD (Barge mounted pumps)

One (or more) of the pmnp sets would be momnted on one barge. Thiz barge would be located
on the waterway northwest of the Khawr Az Zubavr marine terminal at the intersection of the
exizting ciude oil pipelines that 1run to the Zubavr ciude oil booster pump station. These
pipelines include two 30™ linex and one 24 line. One water pump would be tied into the 24
line. The remaining pumps would be tied into one (or both as required) of the 30” linez. The
combined flowrate from these punps would flow through the ciude oil pipeline in the reverse
direction to the Zubayr pumyp station.

Additional identical diesel engine diiven 10.000 gpim pumps would be located af the Znbayr
puinp station. The nmnber of puanps at this location would be equal to the nmumber of punps
monnted on the barge. Each of these pumps would serve az boosters and would be tied into
existing ciude oil pipelines from the Zubayt punp station to varions locations within the South
Rumailah fields. Pumping locations fram the Zubayy pmnp station to the South Rummnailah
fields would be identified at the stait of five fighting operations. If a given noted existing ciude
oil line iz not of sufficient zize for a given hooster pump, the booster punp would require a
new 18" dizcharge line to the fire fighting location.
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The need for additional booster pumyp zet(z) within the South Rumailah fields would be
identified atter well fire fighting activities are planned in order to snpport additional
firefighting teams. If booster pmnp(s) are added. each would require an 18" discharge line to
the required fire fighting well site.

NORTH RUMAILAH FIELD (Barge mounted pumps)

A gecond barge would be located on the waterway northwest of Khawr Az Zubavr Marine
Terminal. Thiz pump station would include one pumnp set for each five fighting team located in
the North Rmnailah field. Each pump set would include a diesel engine diiven 10,000 gpim
pump (sixty pei nominal dizcharge pressure) mounted on an oil field skid complete with all
required instromentation. controls, valves. piping, wiring, cabling, and other accessonies. Each
skid wonld be mounted on the barge. The munber of pump sets needed would be identified at
the start of fire fighting operations.

A 48" cimde oil pipeline exizsts to the north of the Basrah refinery. The pipeline rung east-west
and interzects the waterway noted above. One or more pump zets would be tied into the 48™
crude oil pipeline for pumping five fighting water in the reverse direction to the North
Rumailah field. The barge mounted punps would generate enough head to pump to the North
Rumailah field. Additional pump zet(®) may be needed to serve well fires that are not in the
proximity of the 48" pipeline. If booster pump(=) are added. each would require an 18™
dizcharge line to the required five fighting well site.

SUMMARY

Sonth Rumailah field will require one or more barge monnted pump set(=) to furnizh water to
the Zubayr panp station and an equal mmber of identical booster pmnp sets at the Zubavr
puinp station to pump water to the South Rmmailah field. Total munber of pumyp sets cannot be
identified until five fighting activities begin.

North Rimailah field will require one or more barge mounted punp set(®) to furnizh water to
the North Rmnailah field and one or more booster pmnp sets within the North Rmnailah field
to each respective fire fighting location. Total munber of pump sets cannot be identified wntil
fire fighting activities begin. See Figure 1 (page 15) for a schematic diagram of facilities
outlined above.

WATER INJECTION FACILITIES

It should be noted that water supply facilities exist at Basvah for enhanced oil recovery water
mjection into the Notth and South Riunailah fields. The facilities include four intalce pmnps
with atotal capacity of 34,000 gpim (8,500 gpin per pmnp). Figure 2 (page 16) illustrates
BR S nnderstanding of the configuration of the facilities.

The condition and extent of these facilities will be assessed at the begiiming of five fighting
operations. If the existing, prunps are not operable, new diesel engine pumnp sets would be
inztalled and tied into the existing water injection system piping to the Riunailah fields. The
possibility of using these facilities will be compared with development of barge mounted
pumnping tacilities dezcribed above. If the water injection facilities can be made operable faster
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than the barge approach. the water injection facilities will be uzed for initial well fire fighting
water supply. The flow rate of water from these facilities can support fowr five fighting teans.

ADDITIONAL FIRE FIGHTING TEAMS

Additional fire fighting teams will require one 10,000 gpim pmnp set per team. A total of eight
barge mounted punps (fowr to North Runailah and four to South Riunailaly) can be supported
with existing ciude o1l pipelines az noted above. Full capacity from the water injection
facilities can support fow teams. Regardless of which water supply configuration iz nzed
mitially (either water injection or barge mounted punps), ultimatel v, capacity can be
developed to support twelve teams in the Rumailah fields. Additional punps and pipelines will
be needed to support the final munber of 15 firefighting teams in the south.

KIRKTK

Initial well fire fighting operations in the Kitlmk fields will inclnde two fire fighting teams.
These teams will alzo requure 10.000 gpm of taw water supply each,

Water for enhanced oil recovery water injection operations in the Kitkuk fields iz corently
supplied from a facility on the Little Zab River. Details of KBR s understanding of the =cope
of these facilities iz outlined in Figure 3 (page 17). It is intended that these facilities will
supply water for well five fighting activities in Kirloulk.

Tliz facility includes four raw water intale pmnps each rated at 8,300 gpim. The condition of
these pumps iz not known. If'the punps are not in operating condition, an oil field skid
monnted unit az described for Rwmailah will be inztalled. These prunps will support the initial
two well fire fighting teams. Cme additional prunp will be required for each additional fire
fighting teamn as these teams are brought on-line.

The lavout and sizes of the water injection piping networls is not known. It existing line sizes
to any identified well fire fighting site cannot support the flow rates needed. a booster punp
with an 18" dizcharge line may be required. Thiz will be determined after initial assessment.

Piping from thiz facility can support a maximm of four fire fighting teams (with the provizion
for booster pumps as noted above). The need for additional water supply pmnps will be
aszessed and implemented as firefighting sites ave identified Additional pumps and pipelines
will be needed to support the final munber of 10 firefighting teams in the north.
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DIAGRAM OF PROPOSED RUMAILAH FIRE FIGHTING WATER SUPPLY
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Figure 3

Iy Well Capping & Fire Fighting. Initially, in the fivst five months after notice to proceed.

there will be five specialty firefighting teams, two in the north and tlvee in the south. all
qualified to deal with this type of event. Each team will be aszigned a list of wellz to
bring mder control. Their objective iz to cap or kill each well zo that the Wellbore
Remediation Phase can begin in emnest. Each team will cap a well in the South in zeven
davs and a well in the notth in fomteen dayvs. Thiz assmunes no downhole damage.

(1) A worst caze zcenario for surface damaged wells iz for all of the cazing/tubing stiings
to be severed. with the well flowing wcontrollably, IfH;S is present above 10 ppm.
the hvdrocarbong will have to be ignited. The surronnding ditt will have to be
excavated to enable cutting of the cazing strings. A capping stack (with =lip ramg)

will be placed over the production caging. The well can then be shut in and killed by
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bullheading kill weight fluid down the cazing. The capping stack will remain until
the Wellbore Remediation Teamn can move in.

(2) Each Well Control Team will be mobilized with a modular Fire Fighting equipment
package. Each team will operate mmder the supervigion of an on-zcene Commander,
who will report to the Incident Commander. The personnel included in each team
will depend on each specific situation.

The following iz an overview of a typical blowont response organization. The event
rezponze organization will follow typical Incident Command Svstem (ICS)
guidelines for an emergency rexponse effort. Figure 4 illustrates a tvpical oilfield
ICS command organization.

Incidert Commander
Head of Emerg Cortrol
Team

Status Boards/Ewverts
Recorder
Safety & Fire Professionak

Flanning Section Chisf

Figure 4. Incident Command System Organization

Operations Section Chisf

Petroleurm Sub-Surface Ermergency Response Team
Enginesrs It ervertion 0On Scene Commander
Specidist
Demobilizztion Situstion Unit Sr Orilling Fire & Safety
Unit Status Board Supw Supw
Documentation
‘well Contral Site Civl Supw ‘Welding & Fab
Coord Supw

|

Elowout Spec
Others Spec

(3) The Incident Command System Organization iz made up of the following major

SLOUPS:

Data Subject to Title Page Restrictions

Otherwise, Treat as

F-2-C-18

As of 8 May 2008



SECRETHORSRA

RS
&
Logistics Civif Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

¢ Emeigency Responze Team (ERT)

e Emergency Control Team (ECT)

e Criziz Management Team (CMT)

e Emergency Cominand Post (ECTP)

(4) Emergency Response Team (ERT). Thiz operations response tean is quickly
azsembled and brieted by the Incident Commander in Emergency Control Center and
thenmoved to the nearby field facilities to set up an Advanced Comimand Post
{ACP).

The ERT congists of the following:

e (One Sr. Well Control Specialist

e Tlree Well Control Specialists

e Three Oilfield Helpers

¢ Two Heavy Equipment Cperators

e (One Welder

e Ome Welder Helper

e (One Safety Coordinator/EMT

e (One Nurge with an amnbulance

It iz important that each member of the team knows their specific rezponsibilities
and reports regulacly on progress and developments within these areas to the ERT
Leader.

Thiz team 1z the key to getting a blowout under control. The ERT will have
cottimious comimunicatin and be izolated from ontzide pressures zo thev can focus
on the problem. This team will only deal with plamung issnes for the first 48 hows.
It iz the job of the Emergency Control Team (ECT) and the Criziz Management
Team (CMT) to deal with longer-term planning and external izsues.

(%) Emergency Control Team (ECT). The Incident Commander typically manages the
ECT when there ave blowouts and fires. The tazk of the ECT, illustrated in Figure 5
{next page). will be to mobilize perzoimel and equipment (civil works equipment.
firewater supply, etc.) to support the blowout response logistics requitements, The
ECT should stay focused on blowout control and not external izsues.

The Incident Commander will set up a gvstem to:

¢ Receive regnlar updates from the ERT Leader

e COnganize Job Responzibihities and Reporting

e Collect and Organize Obtained Intformation

e Organize Notifications and Commnications
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e Set Up Financial and Administrative Functions with help from the Crizis
Management Teain

e Ruief the Project Manager zo he can update the Crisis Management Tean

ECT ORGANIZATION

. | |
R Situat
esuulrces ! a. o Service Support Procurement
Unit N Unit Brach Branch i Uit
Specsrequired Equiment Link to ERT fa fanc n
Post Fill Documentation
Urit i Urit ot Cast
nl - Communication Supply i Uit
Plan what to cb after blowout Reaordkeeping i Unit Unit
et Materials and Equipment
Specils | Human Resource
) Medcal H Group
hs required i Unit Ground Support
Unit
Custy :
Relef el P— oo Seaut
o Spedalists found 1anspor ] Group
H Unit
Sr. Blowout Advisor "
i Group Aviation
H Unit
Figure 5 — Emergency Control Tean Organization
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Acceszible to wellzite

Upwind

0 %5 LEL (Lower Explosive Limit az measured with available meters)
<A ppm H2S

<85 dB Noize Level

«1.6 KW / 3q. meter heat load (equiv. smumnmer sun on exposed skin)
Define "HOT ZONE™ Boundary

=10%% of a LEL (lower explosive limit)

Swthce pooling of hvdrocarbons. gas bubbling. or water vapor fog

=3 KW/ 8q. meter heat load (maximiun heat load sustainable on exposed skin for

more than a few mimtes)

=10 ppm H2S

Bomdary iz generally a shorter distance upwind than downwind from the well

and iz variable az blowout and weather conditions change.

Restrict Hot Zone access to only blowout specialistz and pergonnel they brief and

accompany. Minimize perzomnel in "HOT ZONE™.

Prepare Control Plan

Pollution Contaiment

Blowout Control Crperational Plan Review

Safety Meeting Guidelines

Pre-job mmdown

Individnal respongibilitiex and job site dutier dizcnszed
Hazards review and mitigation steps

Evacuation route

Tazsk Action Items to Emergency Responze Team
Individnal respongibilitiex and job site dutier dizcnszed
Hazards review and mitigation steps

Evacuation route

(%) Construction of Plastic Lined Wellsite Water Reservoirs. Well fivefighting will
require 1,000,000 gallon water supply reservoirs per well fire. The water reservoirs
will be located as required to support well five fighting activities. BRS will tuild
1000000 gallon reservoir pits approximately 62 meters square with a depth of 2
meters, lined with polvethyvlene. At one of the corners, there will be asump area at
approximately 3 meters square, with an additional depth of .25 meters. The reservoir
floor smtace will slope down to the sunp area.

Data Subject to Title Page Restrictions F-2-C-22

Otherwise, Treat as

SECREFHOFSRN As of 8 May 2008



—SECREFMOFORM

AR
NSRY/, ) R ane,
s Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN
The polyvethyvlene liner will be shipped in rolls and welded out in the field by a
subcontractor.
The rezervoir will require a minimmn of 5,000 gallon per minute re-supply rate for
each major buining blowout and will continue to be filled after the firefighting slitt
ends, nntil it reaches itz required volmne.
4. SERVICE SUPPORT. See Baze PLAN. ANNEX I
5 COMMAND AND SIGNAL. See Baze PLAN, ANNEX A and ANNEX H.

ACKNOWLEDGE

BRS PGM. LOGCAP

BES D/PGM
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TAB D (WATER INJECTION) to APPENDIX 2 (ENGINEERING) to ANNEX F
(ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT
PLAN

REFERENCES, Seeg ANNEX N, Appendix 4. The water injection description and condition are bazed
on Reference 1, Report of the Group of United Nations experts established Pursnant to Paragraph 30 of
the Security Council Rezolution 1284 ( March 2000). Reference 1 was prepared based on site visits to
both the North and South water supply and injection facilities.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A
1. SITUATION. See Baze PLAN.

a. Assumption. The corent condition of the water intalce, water treatment. and injection facilities in
both the North and South iz bazed on information contained in the UN Report (ref. 1).

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. At the direction of the PCO, BRS will deplov an Azsessment Team for
the water supply and water injection svstems.. The teamn will prescribe the necessary remediation
efforts to restore the water injection svstem to the design operational levels. The assessment and
remediation of the injection wellz ave covered separately in Tab C (Wellheads). Tluee potential
scenariog — best case, most probable caze. and worst case - are considered for assessment and
repairfreplacement of the water supply and injection svstem. The remediation of the subject
svstems iz cuitical to the enhanced o1l recovery operations and a key component in achieving
higher production levels from the fields.

Curently there ave two separate main water injection supply facilities, one servicing the Kiroulk
fields in the north. and the other =ervicing the Rmnailah and Az Zubair fields in the south. In
general, the facilities are in poor condition as a result of the lack of spare parts needed for repairs
and general maintenance. In the soutly, the main water intake and treating facilities are located
near the City of Basrah on the Garmat Ali waterway adjacent to the Euplwates River. In the north,
the water supply and treatment facilities are located off the Little Zab River, situated between the
Avanah and Baba Domes near Kirkulk

1) South Facility. This facility consizts of an intake stincture equipped with fow Lift pumps with
atotal capacity of approximately 1.2 million barrels per day (35,000 gpim), water treating
facility, and 10 outlet pumps which move water to the injection facilitiez, See Figure 1 (page
4) for a typical water supply and injection facility schematic. The treated water iz distiibuted
to 10 injection pumping stations in the North and South Rmmailah Fields, and approximately
47 injection wells in the Az Zubair Fields. The total nmnber of mjection wells iz not presently
known for the Rummailah Fields.

Cwrently only three ont of the four intake pumps are operational, limiting the total capacity
to approximately 1.0 million barrels per day (MM BPD), and only two of the 10 transfer
punps are operational. In addition. the pumps at the 10 injection pumping stations in the
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Rumailah fields are alzo lmown to be in poor condition. The water injection svstem iz limited
in pressawe and iz not providing the proper volume and presswwe to the required levels for the
mjection wells. The water treatment facilities were originally designed to filter particles
down to 4 microng, however in its cuurent state it can only filter paticles down to 7 microns.

2y North Facility - Although detailed information iz 1mmavailable, it iz known that the facility is
designed to extract and treat 1.5 MM BPD (43,7300 gpm) of which 1 to 1.1 MM BPD (32.083
gpm) is njected into the Kirkulk fields. Bazed on the faclities in the Rmnailah Fields. it is
assumed that the facilities congizts of an intalke structe with filter screns and lift prumps, water
treatment. plant, tranfer pumps, and injection prunps. The treated water iz diztribmted from itz
central location to the edges of the field, a distance of about 50 kim (about 30 miles). Asinthe
gonth. thiz facility iz alzo in poor condition due to the lack of spare parts. Based on the UN
Report, the chemical treament of water iz ciurently being done mamally since the antomated
svstem is not fimctioning propetly also due to the lack of paits. Due to the poor general
condition of the subject facilitiez, quality and rate of water injection is difficult to control.

b.) Assessment

¢)

Asgessment of the North and South water supply and injection svstems ghould be initiated early
m order to 1dentify the extent of remediation requived. and to develop a list of replacement parts
having long lead times. In general. extent of the assessment will be consistent for all assmmed
gcenarios with some minor variations baged on the mmnonnt of damage. The Assessment Team
will include individnals from multiple relevent disciplines and vendor technical representatives
for specialized equipment assesszment. The major items to be aszessed are ax follows:

1) Concrete intake structire

2y Intale filters and lift pumps

3y Second stage filters and chemical injection paclkage
4)  Tranzgfer pamps

3y Instrumentation and Controls

6) Corrosion protection svstein

) Power supply

8) Water distiibution pipeline

9} Water injection pumps and diivers

The assessment process should include. to the extent possible. interviews with the current plant
operators in order to obtain information on the condition of the plant and to help focus the
ingpection efforts into the right areas. Inspection of the facilities will include vismal inpections,
non-destiuctive testing, and service testing as appropriate for the various pieces of equipiment.
Razed on the findingg, an evaluation will be done to determine the best course of action to
remediate the plant facilitiex based on cost and schedule. In some cazes, this will mean complete
replacement of existing equipment/svstems, and in some cazes (subject to availability of parts)
refirbizhing the existing equipment/svstems.

Water distiibution svstem will alzo be inspected to assure that the quality of treated water will be
maintained tlronghout the svstem. The inzpection will be conducted in a similar manner as the
mspection of the oil pipelines and will include check for leals. corrosion. mechanical damage
and cleanliness.

Plan
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1)

Worst Case - For the worst caze daimage zcenatio, it 18 assuned that the water injection
supply facilitiez, one =ervicing Kitluk Fields and the other zervicing the Rummnailah Fields.
have suffered major damage with the exception of the intake stmctwes, The water
distribution pipelines are assmumned to require 3 percent damage repair in addition to the
normal wear and tear. The extent of the damage to the central water supply includes the
mtake filter screen. intalce Lift pumps, treatment facilities. transter pmnps and controls. In
addition, it iz azsuned that the water injection prunps for the ten zets of pumping stations for
the Rumailah and Kitlak Fields are alzo totally destroved. A total of 40 injection pmnps at
the Ramailah Fields and a total of 40 injection pumps for the Kitlouk Fields have been
assmmed to need replacement.

Most Probable Case - For the most probable caze, it will be assumed that the fow intalke
pumnps for Rumailah and Kitkulk are in need of replacement. It will alzo be azsumed that all
mtake filter screens will require replacement. However, it will be assmned that the structwal
integrity ofthe intake stiucture iz sound.

It 1 asswmed that the treatiment facilities, ncluding chemical mjection, at Rumnailah and
Kirlmk are not damaged but in need of maintenance. It iz assuned that the 10 transfer prmps
at Kirkuk and Rimnailah have been damaged and require replacement. It iz assmmned that 20
of the 40 injection pumps at the Rinailah and Kirkuk pumping stations will require
replacement. Therefore one-half of the water injection prumps will be replaced and the
remainder of the pumps will be retiwbished with the procmement. of appropriate spare parts.

It iz azsmumed that 3 percent of the water distribution pipeline haz collateral damage in
addition to the normal wear and tear. The line will be repaired and cleaned prior to placing
back in operation.

Best Case- For the best case scenario, it 13 assmned that the water injection supply facilities
for both the Ki'I{uk Fields in the North and the Rumailah Fields in the south are in a
condition similar to the UN report for the South with no major war damage. Since the UN
Report only provides information on the condition of the svstem for the Rwmnailah Fields,
similar conditions will be assmmed for the Kitkul Fields.

Rased on the UN Report (Ref 1) for the south. tlree ont of the four lift punps at Garmat Al
are operating, The three operating pumps will be refurbished with the required spare parts
and the remaining intake pamp will be replaced with a new pump. Az the UN Report did not
comiment on the condition of the intake stincture. it will be azsmmed that the stinctural
mtegrity iz not compromized and no repairs ave required. The mfalke filter screens are
assmmed to be in acceptable operating condition and are not in need of replacement. It iz alzo
assmned that the water treating facilities are not working to design conditions and require
gome repaiix to the filtering system and chemical injection package. There are cuurently 10
transter pumnps at the water treating tacility with only two operational. The two operating
punps will be refurbished with the required spares and the the remaining eight pumps will be
replaced with new pumps.

The UN report stated that the water injection pumps for the five zetz of prumping facilities for
North Rimailah and the five sets for South Rimmailah were were functioning due to the lack
of spare paits. It i assumed that the 40 injection puunps at the injection prunyp stations can be
made operational with the provizion of spare partz. The same assumptions apply at the Kirkuk
Fields.
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It iz assmned that the pipeline will not have collateral damage and will require minor repairs
dne to normal wear and tear. In addition, it iz assmuned that the line will need internal
cleaning.

TYPICAL WATER SUPPLY AND INJECTION SYSTEM

Well Bites Central Water Supply
1
E
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04 Field Injection Purmps Intake Strucuture
*C
-+ I
O Transfer Pumps
“© ~ O
« ) C)k < O« ritpumps
O_ o Water
-+, ) O
Q| o
- 1 x
O_ : “Water Treatrnent Plant
-
o1}
'
!

Figure 1
4. SERVICE SUPPORT. See Base PLAN. ANNEX L

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.
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TAB E (FLOWLINES) to APPENDIX 2 (ENGINEERING) to ANNEX F (ENGINEERING
AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION., See ANNEX A,

1. SITUATION. See Bazse PLAN.

a. Assumption. This zection i not bazed on specific knowledge of the state (condition) of flowlines
or flowlines designs uzed in Iraq.

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. At the divection of the PCO, BRS will deplov an advanced paty which
will perform the preparatory priotitization of the Iraqi cinde oil infiastructure. The aszessiment
team will be called forward and will be prepared to perform aszessiments upon arrival.

b. General:

1) Flowlines are the pipes that carry the fluids produced by the wells to a location where the first
processing of the tluids occurs. Processing involves separating the gas from the lignids and
may include separating the oil from the produced water. This location iz most usually called
the Gag Oil Separator Plant (GOSP).

2y The diameter of the flowlines range from 4 to 12 inches nominal diameter. Most flowlines
will be less than 8 inches nominal diameter.

3) The lengths of flowlines range fiom a few hundred feet to five ormore miles.

4y The wall thiclness of flowlines iz relatively ligh since theyv are designed for the maximmmn
pressre that the reservoir can produce at the wellhead i.e. the slnt-in wellhead pressure plus
an allowance for corrosion.

%) Flowlines may be on the swrtace or may be buried or the flow line may have been laid on the
surtace and a berm built over it.

6) There will be an individual flowline from each well. Individunal well flowlines may be
combined (manifolded) into a single. larger flowline. A generic GOSP inlet manifold may
have up to 20 glots to accommodate the incoming lines. Conzequently, the number of
flowlines that need to be azsessed will be az large or larger (due to the combined flowline
sectiong) than the nmnber of wells to be restored to production.

7y For waterflood injection wells there will be an individnal water mjection pipeline to each well.
For the pmposes of azzeszment and repair, water injection lines ave the same az flowlines,
{Water injection lines have different internal corrosion failure proceszes than oil or gas
flowlines due to differences in the fluids carried.)
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¢. Tasks:
1) Flowline Assessment

a) At the direction of the PCO, the azzeszment team will initiate an assessment process in
the event area. Upon notice to proceed. assessment teams will vizit pre-determined sites

different tacilities” flowlines,

I A preliminary aszessiment of a flow line will be made by a visual inspection of the flow
line from one end to the other to get a starting munber and general idea of the amownt of
repair work needed.

¢} Thiz visnal aszessiment haz at least two linitations:

(1) Even if there are no vizual indications of a leak, the line may be incapable of
withstanding the pressure the well can exert on it dne to corrosion or other factors.

(2) Vimal aszezzment may identity indications of a leak that has alveady been repaired,
or incorrectly identify which line iz leaking,

2) Damage Types and Repairs. Tyvpes of flowline damage BRS will identity, inspect, repair
and/or replace include:

a) War damage. Obvious war related damage such az damage from explosions, fires, etc.

Iy Operational damage fiom internal and/or external corrosion. The pipeline may have been
operational before hostilities but corrosion may have proceeded to a critical level dining
the period of inactivity. This tvpe of damage might only be revealed by a pressure test or
if a section of the line iz removed to repair war damage.

¢) Subcritical damage such as dents, bends, etc. Depending onthe flow line wall thiclkness
and the operating pressure, a flowline can often contimie to provide zatistactory service
for a period of time. Dent. kinks. and gouges infroduce locations of ligh stress in a line.
Fluctnating line pressmres eventually lead to metal fatigue failures at these locations.
Conzequently, repairing such damage mav not be a priority, but should not be indefinitely
ignored.

3) Repair / Replacement Options: The damaged zection(z) of tlowlines will be removed and
replaced. Small leaks will be temporarily repaired and stopped by installing a suitably
designed clamp aromnd the flow line.

Refore restoring a flowline to service BRS will pressuve test the flowline to 1.25 times the
shut-in well head pressure. Thiz pressure test will be done for flowlines that have been
repaired and for flowlines identified az not needing repair.

4. SERVICE SUPPORT. See Baze PLAN, ANNEX L

5 COMMAND AND SIGNAL. See Base PLAN, ANNEX H.
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TAB F (GAS OIL SEPARATION PLANTS) to APPENDIX 2 (ENGINEERING) to
ANNEX F (ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY
SUPPORT PLAN

Time Zone Used throughout the Plan: Iraq.

Task Organization: See ANNEX AL

1. SITUATION.

a. General. See ANNEX B and current INTSTUM

. Unfriendly Situation. See Base PLAN and ANNEX B
¢. Friendly Situation. See Baze PL AN and ANNEX R
d. Assumptions. SeeRase PLAN and ANNEX F.

2. MISSION. BRS. on order of the PCO, conducts operations in support of assessment. englieering.
congtiuction. restoration of facilities, and resmmnption of crude o1l production capacity to 3.1 million
bairels per day (MM BPD)) .

3. EXECUTION.

a.  Concept of the operation:

1} The work to reinstate Itaq's oil field production, Gas (il Separation Plants (GOSPR), and
crude ail export facilities will be completed in the shortest possible time.

2} A “best caze’ zcenario will be bazed on repair and re-uze of the existing equipment.
3) A worst case” scenario will provide new equipment of adequate design capacity.
4} BRS will receive necezsary power at batterv limits of each GOSP from others
Ir. Gas Oil Separation Plants (GOSP) Restoration Concept:
1) GOSP= which have suffered major damage will be replaced rather than repaired.
2y Replacement GOSPs will be designed and executed on a standardized basiz of 300,000,
100,000, or 25,000 BPD capacity and constiucted at agreenfield” site near exizting
GOSPs.
3) Restoration of the pump stations will be a standard design to match the production/exponrt
capacity, with one or two zets of series punps depending on the required flow rate and
ontlet prezsure. The pump station will be constiucted at a ™ greentield” zite near the

exizting pumyp stations.

4y The existing o1l wellz related to each GOSP, are assuned restored and reused at their
current reported sustainable flow rates.
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5y GOSPzinclude booster/shipper pump traing to transfer the oil through the existing pipelines
to the pump stationz. Additional engineering studies may chow that new larger pipelines
can replace the existing pipelines and reduce the pumnp sizes currently assmmed. This
alternative probably iz an economically attractive action to be studied dwing final
engineering.

6} The aszocated gas fiom the oil fields will be recovered by repairing the existing and’or
building new gas gathering and compression stationg, and gas processing plantz. The
recovered gag will flow to the existing gaz pipelines and distribution svstems. Fuel gas for
operating gas turbine generators or existing punp gas turbine deivers will be taken from the
gaz svetem. Ifthe exizting gas svstem iz not availible, fiel gas will be talen divectly from
the high pressure GOSP zeparator onzite and piped mntreated to the gas turbines in the area.

7y The GOSP restoration sites are detailed in Table 1. Repair and refirbislunent will be hazed
on the nameplate rated capacity. Replacement will be based on using the standardized
dezign. See Attaclunents to thiz Tab for the typical GOSP design. This production
capacity iz based on the assumnption that the crude oil wells are reused or restored as
needed.

Table 1. GOSP Restoration Sites
SOUTH REGION CRUDE OIL PRODUCTION FACILITIES
GOSP SITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MILLION SQUARE
BPD) (RN BPDY CUBIC FEET PER DAY
(MM SCFDY)
SOUTH RUMAILAH AREA
QURAINAT 1Q 230 173 121 TO GAS SYSTEM
SHAMIYA 28 350 257 180 TO GAS SYSTEM
RUMAILAH SOUTH GOSP 3R 575 335 235 TO GAS SYSTEM
JANUBIA 4) 370 235 164 TO GAS SYSTEM
TOTAL SQUTH RUMAILAH 1.060 700
NORTH RUMAILAH AREA
GOSP SITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFDY)
BPD) (MM BPD)
RUMAILAH NORTH GOSP 4 250 114 30 TO GAS SYSTEM
RUMAILAH NORTH CENTRAL GOSP 360 67 47 TO GAS SYSTEM
NORTH RUMAILAH GOSP #2 AND 125 64 45 TO GAS SYSTEM
JANUBIA SOUTH
NORTH SHAMIY A GOSP 120 38 26 TO GAS SYSTEM
NORTH RUMAILAH GOSP #5 375 117 82 TO GAS SYSTEM
TOTAL NORTH RUMAILAH 400 280
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Table 1. GOSP Restoration Sites continued
Az ZUBAIR AREA
GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFDY
BPDY (MM BPDY
Az ZUBAIR GOSP CENTRAL 57 40 TO GAS SYSTEM
Az ZUBAIR GOSP #1 92 64 TO GAS SYSTEM
Az ZUBAIR GOSP #2 30 21 TO GAS SYSTEM
Az ZUBAIR GOSP #3 26 18 TO GAS SYSTEM
Az ZUBAIR GOSP #4 45 32 TO GAS SYSTEM
TOTAL Az ZUBAIR 250 175
ALLUHAYS
GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFDY
BPDY (MM BPDY
AL LUHAYS GOSP 40 28 GASFLARED
TOTAL PRODUCTION SOUTH OF CANAL 1690 1155 TO GAS SYSTEM
28 GASFLARED
WEST QURNA
GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFDY
BPDY (MM BPDY
WEST QURNA CGS-6 UIC 32 22 GASFLARED
WEST QURNA CGS-7 UIC 111 78 GAS FLARED
WEST QURNA CGS-8 UIC 107 75 GAS FLARED
ABU GHURAH
ABU GHURAB NORTH GOSP 15 10 GAS FLARED
ABU GHURAB SOUTH GOSP 15 10 GAS FLARED
MAJNOON
MAJNOON GOSP 25 18 GASFLARED
JABAL FAUQI
JABAL FAUQI NORTH GOSP 20 14 GASFLARED
JABAL FAUQI SOUTH GOSP 20 14 GASFLARED
BUZURGAN
BUZURGAN NORTH GOSP 75 5 GAS FLARED
BUZURGAN SOUTHERN GOSP #1 75 5 GAS FLARED
BUZURGAN SOUTHERN GOSP #2 75 5 GAS FLARED
Data Subject to Title Page Restrictions F-2-F-3
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Table 1. GOSP Restoration Sites continued
GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFD)
BPDY (Mg BPD)
BUZURGAN SOUTHERN GOSP #3 75 5 GAS FLARED
NASIRIYAH
NASIRIY AH GOSP 30 21 GASFLARED
SUBBA
SUBBA GOSP 10 7 GAS FLARED
HALFAY A
HALFAYA GOSP 10 7 GAS FLARED
NAHR UMAR
NAHR UMAR GOSP 50 10 7 GAS FLARED
TOTAL PRODUCTION NORTH OF CANAL 435 303 GAS FLARED
TOTAL SOUTH REGION 2125 1155 T GAS SYSTEM

331 GAS FLARED

NORTH REGION CRUDE QL PRODUCTION FACILITIES

GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFD)
BPDY (MM BPDY
KIRKUK FIELD
BABA GOSP 280 131 33 TO GAS SYSTEM
SHURAU GOSP 210 85 25 TO GAS SYSTEM
HANJIRA GOSP 180 89 22 TO GAS SYSTEM
QUTAN GOSP 125 58 14 TO GAS SYSTEM
SARALU GOSP 280 131 33 TO GAS SYSTEM
SARBASHAK AH GOSP 280 131 33 TO GAS SYSTEM
JABAL BUR 130 61 15 TO GAS SYSTEM
TOTAL KIRKUK FIELD T00 175
BAY HASAN
GOSP SITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFD)
BPDY (MM BPDY
BAY HASAN NORTH GOSP 100 40 10 TO GAS SYSTEM
BAY HASAN SOUTH GOSP 100 40 10 TO GAS SYSTEM
JAMBUR
JAMBUR MORTH GOSP 100 5 1 TOGAS SYSTEM
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GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS
RATED PRODUCTION PRODUCTION FROM
CAPACITY (MM | CAPACITY GOSP (MM SCFD)
BPD) (MM BPD)
JAMBUR SOUTH GOSP 19 15 4 TOGASSYSTEM
KHABBAZ
KHABBAZ GOSP 40 50 TO GAS SYSTEM
SADDAM
SADDAM GOSP 40 20 GASFLARED
QAIYARAH GROUP (HEAVY OIL)
QUIYARAH GOSP 5 1 GAS FLARED
MAJMAH 1 GAS FLARED
JAWAN 5 1 GAS FLARED
QASAB 5 1 GAS FLARED
AYN ZALAH
AYN ZALAH GOSP 3 2 GAS FLARED
BUTMAH GOSP 7 2 GAS FLARED
SUFAYAH
SUFAYAH GOSP 15 4 GAS FLARED
EAST BAGHDAD
EAST BAGHDAD 30 2 GAS FLARED
TOTAL NORTH REGION 960 250 TO GAS SYSTEM
34 GASTLARED
TOTAL ESTIMATED PRODUCTION CAPACITY 3685 1770
OIL (MM BPD), GAS (MM SCFD)
ESTIMATED GAS RECOVERY FOR EXISTING SYSTEMS 1405
(MM SCFD)
ESTIMATED GAS FLARED AT GOSP SITES (MM SCFDY 365

¢.  Electrical Concept:

1) Power will be supplied to the battery limit of each GOSP by others. This power supply is
critical to the overall suitability/ support of restoration at zites with moderate or partial
damage. Further, preservation of the 50 Hz grid iz the most efficient path toward future
downstream production development and optimization initiatives.

2} To achieve “quick fix" restoration, the GOSP will be designed for the readily available
large punps and generator rentals identified by the U.S. Army Corps of Engineels
(USACE). Pumping stations and GOSP nnits (1.e.. facilities) with irreparable damage to
punps and/or their drivers will be retrofitted with 60 Hz power to exploit the immediate
availability of pumnps rated for operation with 60 Hz electrical power. Any existing
anxiliary 30 Hz equipment which iz suitable for operation at 60 Hz will be identified and
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4)

6)

7)

8)

9)

evaluated for contiimmed service. All new equipment will be designed for satisfactory
operation at 30/60 Hz.

In the interest of futiwe development initiatives, any GOSP that iz converted to U.S.
voltages and frequency (ie. 13.8 kV/4.16 kKV/A480 'V, 60 Hz) for "quick fix" restoration, if
economicallv advantageous to do g0, may be restored to the zite’s original frequency and
voltage once the local power grid iz reliable.

Undamaged GOSPs that are conzidered operational will not requive installation of any 60
Hz equipment and will remain on 50 Hz power supplied from the power grid. It this
supply 1z not available or deemed umehable, temporary 50 Hz generation will be
provided.

The electrical design is based on the standard GOSP constimcted at a greenfield” site
adjacent to each of the existing GOSP locations selected. The svstem iz designed with
rednndant generation and the generator zelection iz based on the readily available it
1dentified by USACE. See Enclosures 8. 9, and 10 to thiz Tab. Inimany cases the
generator zelected conld be oversized bazed on actual site loads but dne to delivery time
congtraints these zelections are hest for a~quick fix™ solution. These generators are,
however, sufficiently zized to accommodate any known GOSP loads. The imimediate
avallability of more-suitably sized 530 Hz equipment will be considered az an option.

The design, construction and installation of a new standard GOSP iz bazed on a. 60 Hz
svstem and will be in accordance with U.S. industry standards, codex, and practices. The
design will be based on the following standards: NEC. ANSIL IEEE. NEMA. and UL.
Repairs or up-grades to existing GOSP where the power svstem iz to remain at 530 Hz will
be in accordance with prevailing standards. codes. and practices where applicable.

The deszign of all GOSPs are similar in respect that the electiical svstem ix baged on 4160
WV generation with step-up transformers to supply power for the shipping pumps rated
13.2 kV, 3500 HP. 60 Hz, 3ph. The booster prumps and stabilizer prunps will be 4000 V',
60 Hz. 3 ph electric drives. The svstem voltage tor low voltage motors and loads will be
480 V.3 pl. 60 Hz.

The Baba GOSP and Kitlaik stabilizer facilities are considered ax one plant with respect
to the electrical distribution svstem. One central generating zite and electrical power
house will supply power for the GOSP, Stabilizer Train 1. and Stabilizer Train 2 located
at the GOSP. All medimn voltage motors will be fed from tlis central electrical power
house. Each Stabilizer Train will have an electrical/control building located in an

building will supply power (480 V) to the process wnit.

For the "quick fix" zolution, the electiical distribution and control equipment will be
inztalled in a pre-fabricated electiical building. Thiz building will house the 13 kV
switchgear, 4.16 kV switchgear/MCC. 480 V switchgear. low voltage MCC. UPS svstem.
1253 VDC svstem, and lighting panelboards. The building will include a battery room and
a control room. All equipment will be pre-installed in the building, wired and tested at
the building fabricator's facility. The electrical tmilding will include 100 percent
redundant HVAC and Pressurization unitz, The completed milding will be shipped asa
package unit to the GOSP site in one or more shipping sections dimensionally designed
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d.

for anr freight and arranged for easy field re-connection. The approach of a pre-tabiicated
building will facilitate the construction and commissioning etficiency.

10 Provision for fittiwe power grid tie-in will be accomplished by installing two future
incoming breaker zections on the 131V switchgear. These incoming sections ultimately
will be supplied grid power fiom 11 kV step-down transformers. See Figures 8, 9, and 10.

11} New 60 Hz transfonmer will be equipped with taps as required to permit 50 Hz operation at
coresponding 50 Hz standard voltages (i.e. 13.8/11 &V, 4.16/3.3 IV, 480/380 V).

12} Ajustable fequency drives (AFD &) mayv be considered for application to large 60 Hz punps
ag an option. The AFD s would allow 3500 lip, 13.2 kV. 60 Hz electric motor drivers for
pipeline shipping pumps to be nzed on a 50 Hz power grid. The AFD would provide
frequency conversion fiom 50 Hz to 60 Hz for the 60 Hz electric motor and wonld alzo
provide azoft start” for the 60 Hz electric motor, which would decreasze the amomt of
generation required. The AFD could be uzed for flow control on the pipeline shipping
pumps as well,

Mechanical Concept:

1} The "quick fix” phaze will include inspection by qualified mechanical inspectors of
dezignated exizting facilities for damage. Damaged or destroved equipment will be
repaired az applicable.

2) Exasting maclinery equipment for which spare paits are not available in the manrket will
be replaced.

3) Existing static equipment snch as pressure vessels, separators, tanls, heat exchangers,
filters. etc. will be inspected for damage. Damaged gaslkets will be replaced.

4} All new equipment prociwed will be designed. fabricated, inspected and tested in
complete compliance with the latest editions of all applicable indnstry codes and
standards including APL ASME, ANSI, TEMA. NEC. NEMA, NFPA, OSHA, etc. and
corresponding BRS standards and specifications.

3} Whenever possible. all major equipment will be fabricated and delivered on
skids/modules with aszociated piping. valves, mstimments. controls. wires, cables, etc. all
completely pre-installed. ready for extemal hook-up.

Instrumentation Concept:

1} For the "quick fix” phase where there iz intent to restore a facility, BRS will condnct a
gite srvey. Ag facilities have been in operation for many vears they will have a vaniety
of instrunentation and control systems in use ranging from pnemmatic zelf contained
controllers to electronic Distributed Control Systems. Repairs will involve evaluating the
health of individual devices and svstems to determine if they can be retmned to service or
mnzt be replaced.

a}  Transmitters it found defective will be eazily replaced. Pressure ganges and
thermometers can be acquired in standard ranges to facilitate rapid replacement.
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by Control valves and flow elements can not be pre-ordered. They are items that have
to be specified based on facility process condition. If control valves ave tound to be
defective, manual bypaszs valves can be utilized mtil replacements can be somced
but they will require mannal operator intervention. Local indicators will be
required in zight of bypass valves to facilitate thiz control.

¢} Relief valves at a minimumn munst be removed and tested prior to restart. As they are
individnally sized and will likely be fiom several different manufacturers it iz
recominended that a selection of standard zized valves with arange of orifices iz
acquired to facilitate rapid replacement.

d) Non electronic control svstems will require eventnal replacement with electronic
svstems as commmuuication between GOSPs, pump stations and loading terminals is
eszential for proper field operations.

2) For each "greentield” facility. a control svstem based on standard Indnstrial Control
Svstem will be utilized. This svstem is refered to as the Plant Control and Monitoring
Syatemsz (PCMS). The PCMS will conzist of field instrumentation and computer based
sub-gvatems (Process Antomation System and Safety Svstem),

a) The field instrumentation will be wired to local jymction boxes distributed
thronghout the facilitiex. Cablex from the local junction boxes will be wired to
Controllers and Input/Outpat (I70) Panels for the PCMS. The Process Antomation
System (PAS) and Safety System (SIS) controllers and 70 panels will be located in
the Confrol room.

b) A Control Center will serve az the primary operator mtertace and monitoring
location for each facility. The Control Center will be i a dedicated area of the
Electrical Building for the facilitv. A PC-bazed computer will serve as the
operator’s conzole for the PAS and Safety System. Thiz console will interface with
the PCMS via a data lnghway.

¢) The tollowing design practices will be adhered to in the design of a new facility:

(1} Standard 24 VDC, 4-20 milliaamp field transmitters will be utilized to monitor
and control the various flow, presswe and temperature process conditions.

(2} For level measmmement, the preferred teclmology iz radar ag it iz imimune to the
effects of changes in specific gravity of measured fluids. All level control and
monitoring transmitters will be mounted on flanges on the top of tanks. For
floating roof type tanks, float or hvdrostatic ganging svstem will be utilized.

(3) Use oflevel ganges will be minimized but armored gage glasses will be
utilized if necessary.

{4) For presse measurement. transmitters and ganges will be connected to veszels
(1 " minimmumn} and piping (34" npt) utilizing izolation valves,
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(%) Flow meazmwrement for non custody transfer application will primarily be made
with orifice meters. For custody transfer of oil. turbine meters will be utilized
and for custody transter of gas. orifice meter 1uns will be uzed. For orifice
meters the preferable connection is to direct mount transmitters to minimize
impulze line errors.

(6) Temperature transmitters will be divect mounted to thermowellz, Elements will
be 100 olun platinmun RTDs. Thermowells will be fabiicated from 316 SS bar
stock ag a minimmm, with 1 4" flanged process connections on piping and 2°
on veszels,

d) A zafety system independent, stand-alone. high integrity svstem will be providedto
implement safety related interlocks. SIS svstems will be dexigned and programimed
bazed on approved cause and effect charts. The canse and effect are based on the
requirements of API-RP-14C and all modifications to the approved logics will
require a management of change procedwe. The SIS svstem will be selected to
provide neceszary reliability to bring facility to a safe condition in case of an upset.

e) Ingeneral, the tiip philosophy will be to de-eneirgize to trip (fail-sate) for process
and paanp trips, SIS senzors will not be nzed for process control, but the saime
genzor may be nzed for monitoring.  All SIS main controllers will be connected to
the PAS via redundant commmuication links to transmit alanm. status and command
finctions.

f.  Piping Concept:

1)

6)

The ~quick 1ix" phase will entail inspection by a cettified piping inspector. Damaged
piping will be repaired or replaced. Inspection. repair, testing and replacement will be
per API 5370 Piping Ingpection code, APT RP 574 Ingpection practices, and ASME B31.3
Process Piping. Repair may involve cntting and re-uze of exizting material. Valves will
be insgpected for damage. Damaged valves will be replaced or repaired.

Gaslets on flanged comections will be inzpected. Damaged gaskets will be replaced.
Spare gaskets will be supplied.

If equipment iz to be replaced due to damage and the replacement equipment is not
1dentical. the piping connected to the equipment will not fit and will have to be revised or
replaced by new piping, Centified information on new equipment will be required.

It iz recommended that high precision smveyving equipiment such as HICAD (digital
capture) be uzed to verify elevations and orientations.

Pipe supports will be inzpected. Damaged pipe supports will be repaired or replaced.
Majority of pipe supports can be field-fabricated from steel plates and stiuctural

For new pipe routing or for a greenfield GOSP piping. all piping will be analvzed per
ASMER31.3 Process Piping Code and recommended vendor allowable loads. All piping
systems will follow BRS standards and specifications for fabrication and mstallation.
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73 Al piping will be non-destiuctive examination (NDE} and pressie tested per the piping
code before acceptance. Supply of potable water will be made available for hvdrotesting.
Pnewmatic testing iz dizcomraged for safety reazons.

8) All new and existing piping will have corrosion protection. Sandblasting and painting/
inzulation will be per BRS standards.

Facility Assessment and Restoration: The process illustrated in Figure 1 was used in the

g.
decizion process in designing the GOSP electiical svstems.
Efecirica¥
Azsessiment
: e e ) Replace S0Hz.
Roiaiing Esquipnjeni: 5] - erFKISij\QE.;iT;ﬁCZlm [5is] . N thie Eguipment W - b;a:]:t?a:biq]wpﬂ?;:w 3] EqsLE:agzm wizzh-
b@mg_ ﬂepl%ced \\'_lsh 1] Cparational? b Repairac? anuthar faciity? = NewISD Hz_.
liz. agupmant? ! Ecquipsment
YES
Repain S0Hz.
Etociricat Eiecirical
Lise Evising Equipment Edjuipzment
50 Hz. Eleciricat
Instafl Sz, Gan Ecuipraent
Sad anet Eecirical
Enuipsheat
- y y
¥
b
- b Powes Grid KO tnstall 50Hz.
=lap Ciperational? S—— P
YES
¥
Lise Powes Grid
Figure 1. Facility Assessment and Restoration Decision Map Diagram
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Courses of Action (COAs) for GOSP

e See Facility Aszessment and Restoration Decizion
Map Diagram above.

e Repair existing 30 Hz Equipment. or

oA 1 e Replace existing equipment with new 30 Hz

(Minimal Damage) equipment.

e Use Power Guid. or

e Ugze 50 Hz Generator

e See Facility Assessment and Restoration Decigion
Map Diagram above

e Repair exizting 30 Hz Equipment. or

CoA 2 e Replace existing equipment with new 50 Hz

(Moderate Damage) equipment.

e Use Power Grid.

e  Usge 50 Hz Genetator

e See Facility Assessment and Restoration Decision

COA 3 Map Diagram above

(Major Damage) *  Place electrical distribution equipiment with new
60 Hz equipment.

e Usze 60 Hz Generators

e See Facility Assessment and Restoration Decision

COA 4 Map Diagram above.
(Major Damage; Pre- e Place electrical distribution equipiment with new
Pos.) 60 Hz equipment

e [z 60 Hz Generators

STANDARDIZED GOSP DESIGN: The GOSP capacitiex are zet at 300,000, 100,000
and 25,000 BPD, This design capacity iz adequate to encompass the maximum smstainable
capacity (MSC) for any of the large or small existing GOSPs presented in reference
docmments (Drawing No. 3-F-002, " Siumplified Flow Diagram. Southern Iraq™). The
design iz expandable by assuning an additional train would be constiucted in the GOSP
plot. It iz assmned that the existing wells producing into an existing GOSP will function
as 18, be repaired and/or reinstated in order to reach the oil production stated for the
restored location. The process treatient scheme is to

Degaz the crude oil well stream to atmospheric pressnre

Treat with demulsifier chemical to remove water (Southern Area)

Every GOSP requires dehvdrator/desalter treatment equipiment.

Thiz treatment process will produce an exportable oil product provided there are
adequate flow streams from the wells.
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TYPICAL PROCESS EQUIPMENT DESCRIPTION FOR STANDARD 3040 MBD GOSP

INLINE DEGASSER HP SEPARATOR

MP SEPARATOR

L P SEPARATOR

DEHYDRATORDESALTER PACKAGE
{For Northemn and Sounthern Region GOSPs)

140" X 750" T/T

DFP 600 PSIG, DT 200F

14°-0" ID X 148-0" T/T

DP 275 PSIG. DT 200F.DW 300 mt
14°-0" ID X 148-0" T/T

DP 2753 PSIG. DT 200F, DW 300 mt

2 VESSELS 15°-0" ID X 90-0" T/T
DPDT 200 peig200 F,DW 100 mt

DEHYDRATOR PACKAGE INCLUDES WASHWATER. TANK AND PUMPS, WASTEWATER

COALESCEER. FILTER S AND DISPOSAL PUMPS

BOOSTER PUMP
SHIPPEE. PUMP
AIR PACKAGE

CHEMICAL INJECTION PACKAGE

FIREWATER PUNP
DIESEL TANK
SLOPS TANK
SLOPS PUNP

DW =Dry Weight.

mt= Metiic Tonne

UTILITIES FORE. GENERIC GOSP

The tollowing utilities are included :

e Power Generation

¢  Two gronnd flares

e Air Svatemn

e Fire water system

e Diezel storage and transter
e Water storage

¢ Chemical injection

e Slops collection svstem

22,000 GPM. 40 PSI.DW 15 mt
22,000 GPM, 173 PSL DW 8 mt
100 SCFH. DW 2 mt

0-25 GPH, DW 1 mt
2500 GPM. 175 PSL DW 21t
500 BBL. DW 1 it
2000 BBL. DW 10 mt
25 GPM. 100 PSL. DW 1 mt

NORTH RUMAILAH GATHERING CENTER : (il from the North Rumailah GOSP 4,
Rumailah North Central GOSP, North Rumailah GOSP #3, North Shamiva GOSP, Notth
Raumailah GOSP £#2, and JTannbia South flow through their respective pipelines to the degassing
boots at the stock tank located at the North Rumailah Gathering Center. A new four—mile, 42
line will be mstalled from the Rumnailah North Central to bring its oil to the new gathering
center pmnp station. With this larger line, pumps may not be required at the GOSP. The gas
liberated in the degassing boots iz flared at thiz site in a low prezsme ground flave. The
degazzed o1l flows into the stock tank where the booster piumps talke snction and boosts the ail
pressure to the suction of the shipper pmnps. The oil iz pmnped to the Al Faw terminal.

RUMAILAH SOUTH AREA IPSA-1: A new degassing boot and stock tank will be mstalled
at the existing IPSA -1 pumnp station to take the combined oil fiom the four GOSP locations in
Rumailah south. The existing 36" line from Tubal tank farm to the IPSA-1 PS will be used to

Data Subject to Title Page Restrictions F-2-F-12
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carry the oil fiom the four GOSPs to the IPSA-1 boots and stock tank. A new second 36"
pipeline iz added to loop the existing 36" line (less than 1 mile) fiom the location of the existing
tie-ng with the lines from GOSP 3R & GOSP 47 to the mlet mamfold at IPSA-1 site. This
lavont eliminates the Zubair pumyp station(Z-1) az IPSA-1 will be able to feed oil to the IPSA
48" pipeline az well as sending oil to the pipeline down stream of the Zubair pump station(Z-1)
bv using the existing 48" pipeline back. The above planning iz baged on the assumption that
the IPSA will be available for the transport of Iraqi crude oil.

GOSP PUMP STATION EQUIPMENT

Degassing boot: Two Vertical vesselz 12" by 327
Stock Tank 23,000 bbls 60" by 46"

Rooster Punp  Can pump 22,000 GPM @@ 40 psi

Pipeline Punp 22,000 GPM @ 173 psi

Ground flare

NORTH REGION OIL PRODUCTION AND STABILIZATION

19

The restoration scenario for the North Region prodnction iz designated for
mmplementation at the seven northeimn Fields in and arownd the Kitluk area. The
estilmated cmrent production level iz 960.000 BPD. In contrast to the oil producedin
the Rummailah field in the soutly nealy all of the oil from the northern Fields iz
contaminated with hyvdrogen sulfide and mnst be treated, i.e. “stabilized™” before
refining or export. The stabilization process removes the hvdrogen smlfide to a safe
lewvel of 10 ppm or less in addition to reducing the vapor pressure to the 13.0 psia
general export specification.

The production trom the GOSPs will flow to one or mmore stabilizer plants planned to
be constiucted at a - Greenfield” site near or at the existing " Ciude Processing Plant
No. 1™

The stiategic diztribution for the stabilized oil production includes two options
a. Feed all or pat to the refineries at Baiji and/or Baghdad.

b.  Export all or part to the Strategic pipeline flowing south or to the I-T
{Tarkev) pipeline notth.

Design of the crude o1l stabilization plant :

Standardized stabilization plants ave planned. designed at a rate adequate to process
the 300,000 BPD nameplate capacity for one standard GOSP. It iz estimated that 3
trainz of 300,000 BPD each will be required to process the cinrent estimated
production level of the northern Fields. The stabilization treatment iz a heater/crude
distillation tower process scheme. The equpment dezciiptions consist of

Feed druns 14" X 148" TT, D'W 300 mt

DE/DT 200 prig / 200 °F

feed pumps 10,000 gpm. head 100 psi
feed/hottoms exchanger 40 MM btu/he, DP/DT 200 prig200 °F

Data Subject to Title Page Restrictions F-2-F-13
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e stabilizer fived heater 240 MM btu/le, 450 psig @@ 650 F
s stabilizer tower 18" X 80 "TT. 25 trays. 150 psig @ 650 F.
DW 175 mt
e heater circ. punps 4,500 gpm. head 100 psi
e Dbottomz mundown pumnp 9.000 gpm, head 100 psi
e product air coolers 200 MM btu/ln, DF/DT 200 psig @ 450 °F
e storage tanlks 30.000 BBL
e export booster 22.000 gpm, head 40 psi
e zhipper pumps 22,000 gpm, head 173 psi

4., SERVICE SUPPORT. See Bagic Plan. Annex I

5 COMMAND AND SIGNAL. See Baze Plan; Annex H.

ACKNOWLEDGE:

"BRS PGM. LOGCAP

OFFICIAL:
BES D/PGM

ENCLOSURES
Southein Standard GOSP Process Flow Diagram (PFD).

—_

2. Northeimn Standard GOSP Process Flow Diagram (PFD).
3. Typical GOSP Plot Plan.

4. North Rumailah Gathering Center and Pumnp Station.

3. Pump Station IPSA 1

6. Typical Major Pump Station

7. Stabilizer PFD

8. Electric One-Line Genetic GOSP

9. Electric One-Line Baba GOSP and Kitkulk Stabilizer Plant

10. Electric One-Line Shuran GOSP

11. Typical Control System

12, Sonthern Region Standard GOSPE 300 MBD Upgraded with Desalter Svstein
13, Sounthern Region Standard GOSP 100 MBD Upgraded with Dezalter System
14. Southern Region Standard GOSP 25 MBD Upgraded with Desalter Svstem
15, Northern Region Low Pressure GOSP 300 MBD with Desalter Svstein

16. Northern Region Low Pressmwe GOSP 100 MBD with Desalter Systein

17, Northern Region Low Presswe GOSP 25 MBD with Desalter Svstem

Data Subject to Title Page Restrictions F-2-F-14
Otherwise, Treat as SECREFHORSRN As of 8May 2008



&

SECREMNOFORN

CONTINGENCY SUPPORT PLAN

Logistics Civil Augmentation Program (LOGCAP)

ENCLOSURE 1 (FIGURE 1 SOUTHERN STANDARD GOSP) to TAB F to APPENDIX 2 to ANNEX F.
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ENCLOSURE 2 (FIGURE2 NORTHERN STANDARD GOSP) to TAB F to APPENDIX 2 to ANNEXF.
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ENCLOSURE 3 (FIGURE 3 TYPICAL GOSP PLOT PLAN) to TAB F to APPENDIX 2 to ANNEX F
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ENCLOSURE 4 (FIGURE 4 NORTH RUMAILIAH GATHERING CENTER AND PUMP STATION) to TAB F to APPENDIX 2 to ANNEX F

RUMAILAH NORTH
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, STOCK
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ENCLOSURE 5 (FIGURE 5 PUMP STATION IPSA 1) to TAB F to APPENDIX 2 to ANNEX F

RUMAILAH SOUTH

V104 /V-30A
ol DEGASSING
P BOOTS
3MLES P-114,B,C,D,E, F
350 16" 820" 8 MILES 71 PIPELINE
23 PUMPS
TO ZUBAIR PS
5 MILES (TO AL FAW
vz, 15 6 28 SMLES T10
53?5 48 STOCK
NEW 5 ALTERNATE TO ZUBAIR PS TANK
) Az LESS THAN 0.5 MILES OME STATION REPLACE ZUBAIR PS & IPSAPS
ToIPSAPS #
P-10A /B
BOOSTER
3Lu PUMPS
TO FLARE
—-T0 FLARE
V=104, i ;
| TANK — FIE =
EXISTING : P-11C
—W voT-10 P-11A
36 - — P-104
NEW 36"
— TO IPSA
FROM PG #2
IR&4)
» V=304, T P-11F
P-11D
P-11B
P-10B

IPSA-1 PUMP STATION

Data Subject to Title Page Restrictions
Otherwise, Treat as

F-2-F-1-5
—SECRETNOEORN

As of 13 January 2003



SECRETMNOFORNM-

Logistics Civil Augmentation Program (LOGCAP)

CONTINGENCY SUPPORT PLAN

ENCLOSURE 6 (FIGURE 6 TYPICAL MAJOR PUMP STATION) to TAB F to APPENDIX 2 to ANNEX F

TYPICAL MAJOR PUMP STATION
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ENCLOSURE 7 (FIGURE 7 STABILIZER PFD) to TAB F to APPENDIX 2 to ANNEX F
STABILIZATION PLANT
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ENCLOSURE 8 (FIGURE 8 ELECTRIC ONE-LINE GOSP)to TABF to APPENDIX 2to ANNEX F
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ENCLOSURE & (FIGURE S ELECTRIC ONE-LINE BABA GOSP AND KIRKUK STABILIZER PLANT) to TAB F to APPENDIX 2 to ANNEX F
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ENCLOSURE 10 (FIGURE 10 ELECTRIC ONE-LINE SHURAU GOSP)to TAB F to APPENDIX 2 to ANNEX F
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ENCLOSURE 11 (FIGURE 11 TYPICAL CONTROL SYSTEM) to TABF to APPENDIX 2 to ANNEX F
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ENCLOSURE 12 (TABLE 1 SOUTHERN REGION STANDARD GOSP 300 MBD) to TABF to APPENDIX 2 to ANNEX F

|

SOUTHERN REGION STANDARD GOSP 300 MBD UPGRADED WITH DESALTER SYSTEM
Itermn SIZE DESIGHN CAPACITY MATERIALS REMARKS
#-1 TWWO IMLET MAMNIFOLD agenan 600 PSIG @ 200 F |300 MEBD C STEEL

IMNLIMNE DEGASSER HIGH PRESSURE
-1 OMNE SEFARATOR 14 KT8 GO0 PSIG @200F 300 MED C STEEL ADDED
W-2 OME MP SEPARATOR 14' X 148" 275 PSIG @ 200F |300 MBD C STEEL REMAMED
V-3 OMNE LP SEFARATOR 14" X 148" 120 PSIG @ 200F 300 MBD C STEEL REMAMED
F-3 TWWO DESALTER FEED PUMPS 675 HP 11,600 GPM@TS PSI C STEEL ADDED
W-5 TWWO DEHYDRATOR 15" X 90 120 PSIG @ 200F  |300 MBD C STEEL ADDED
V-5 TWWO DESALTER 15" X 90 120 PSIG @ 200F  |300 MBD C STEEL ADDED
W-7 TWWO WWASTE WATER COALESCER 12" X400 120 PSIG @ 200F |30 MED C STEEL ADDED
V-3 OMNE WASTE WATER FILTER 9 X a0 150 FSIG @ 200F |30 MEBD C STEEL ADDED
F-6 TWWO WWASTE WATER INJECTION PUMPS | 300 HP 1650 GPM@225 PSI C STEEL ADDED
P-7 TWO WWASH WATER PUMPS 75 HP 550 GPM@E1TE PSI Z STEEL ADDED
T-4 OME WASH WATER TANK 30,000 BBL C STEEL ADDED
-4 OME TEST SEPARATOR 41315 1440 PSIG @ 200F |22 MED C STEEL
V-10 |OME DEGASSING BOOT 12" X 32 120 PSIG @ 200F 300 MBD C STEEL REW 3
T-5 OMNE STOCK TANK g0 X 42 20,000 BARRELS C STEEL ADDED
F-1 OME BOOSTER PUMPS JO0HP 22,000 GPM@EA0 PSI OPERATING THREE
F-2 TWWO SHIPFER PUMPS 3500 HP 22,000 GPM@I 73 PSI IN SERIES.
Z-2 OME AlR PACKAGE 100 SCFH @ 150 PSIG
Z-3 OME CHEMICAL INJECTION PACKAGE 0-25GPH UPTO 6 CHEMICALS
Z-4 THREE |POWER GEMNERATION 2.0 MW EACH
Z-5 OMNE EMERGENCY POWER-DIESEL 0.5 WMWY
T-3 OMNE FIREWATER STORAGE TANK g5 X B0 AT AT 140 F 30,000 BEL C STEEL
F-3 OME FIREWATER PUMP 400 HP 2500 GPM @ 175 PSI
P-4 OME WELL WATER PUMP 75 HP 600 GPM @ 50PSI CHANGED

(500 FT WELL) CHANGED

Z-5 OME FUEL GAS CONDITIONING AND

COMPRESSION INMCLUDED IN Z-4
Z-7 TWWO GROUND FLARES 210 MMSCFD @ 75 PSIG
-3 OMNE FLARE IGNITER SKID
T-1 OMNE SLOPS TAMK 20' X 36 ATWM AT 140 F 2000 BBL C STEEL
F-5 OME SLOP PUMP 5 HP 25 GPM @ 100 PSI
T-2 OMNE DIESEL TAMK AT AT 140 F 500 BEL C STEEL

OME CONTROL BUILDING
OME MAINTENANCE SHED 25' X 50
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ENCLOSURE 13 (TABLE 2 SOUTHERN REGION STANDARD GOSP 100 MBD) to TABF to APPENDIX 2 to ANNEX F

SOUTHERN REGION STANDARD GOSP 100 MBD UPGRADED WITH DESALTER SYSTEM
Itermn SIZE DESIGN CAPACITY MATERIALS |[REMARKS
X-1 OME INLET MANIFOLD aghignig" B00PSIG @ 200F |100 MED C STEEL

IMLIMNE DEGASSER HIGH PRESSURE NEWY G OSP
V-1 OMNE SEPARATOR 10" X 50 00 PSIG @ 200F |100 MBD C STEEL SIZE
W-2 OME MP SEPARATOR 12" X100 275 PSIG @ 200F 100 MBD C STEEL
W-3 OME LFP SEFARATOR 12" X100 120 PSIG @ 200F {100 MBD C STEEL
F-3 TWWO DESALTER FEED PUMPS 225 HP 3870 GPM@T5 PSI C STEEL
W-5 OME DEHYDRATOR 14" X 84" 120 PSIG @ 200F |100 MEBD C STEEL
V-5 OME DESALTER 14" X 84" 120 PSIG @ 200F {100 MBD C STEEL
V-7 TWWO WWASTE WATER COALESCER 7R AN 120 PSIG @ 200F |10 MED C STEEL
V-5 OMNE WASTE WATER FILTER g x a0 150 PSIG @ 200F |10 MBD C STEEL
F-6 TWWO WASTE WATER INJECTION PUMPS  |100 HP 550 GPM@225 PSI C STEEL
P-7 TWO WWASH WATER PUMPS 25 HP 180 GPM@1TE PSI C STEEL
T4 OME WASH WATER TANK 10,000 BEL C STEEL
-4 OME TEST SEPARATOR 41515 1440 PSIG@ 200F |22 MED C STEEL
V-10 |OMNE DEGASSING BOOT TR 32 120 PSIG @ 200F  |300 MBD C STEEL REW 3
T-5 OME STOCK TANK B0 X 42 20,000 BARRELS C STEEL
F-1 OME BOOSTER PUMPS 125 HP 3,650 GPM@EM0 PSI OPERATING THREE
F-2 TWWO SHIPFER PUMP S 600 HP 3,650 GPM@173 PSI N SERIES.
Z-2 OME AR PACKAGE 100 SCFH @ 150 PSIG
-3 OME CHEMICAL INJECTION PACKAGE 0-25GPH UPTO B CHEMICALS
Z-4 TWWO FOWER GEMERATION 2.0 MWW EACH
7-5 OME EMERGEMNCY POWER-DIESEL 0.5 MWy
T-3 OME FIREWATER STORAGE TANK 65" X 60 ATM AT 140 F 30,000 BBL C STEEL
F-3 OME FIREWVWATER PUMP 400 HP 2500 GPM @ 175 PSI
P-4 OME WWELL WATER PUMP A0 HP 200 GPM @ 50PSI

( 500 FT WELL)

-6 OME FUEL GAS CONDITIONING AND

COMPRESSION MCLUDED IM Z-4
Z-7 TWWO GROUMD FLARES TOMMSECFD @ 75 PSIG
Z-3 OME FLARE IGNITER SKID
T-1 OME SLOPS TAMK 20" X 36 ATM AT 140 F 2000 BEL C STEEL
F-5 OME SLOP FPUMP 5 HP 25 GPM @ 100 PSI
T-2 OME DIESEL TAMK AT AT 140 F 500 BEL C STEEL

OME CONTROL BUILDIMNG
OME MAINTENANCE SHED 25' X 50
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ENCLOSURE 14 (TABLE 3 SOUTHERN REGION STANDARD GOSP 25 MBD) to TABF to APPENDIX 2 to ANNEX F

|

SOUTHERN REGION STANDARD GOSP 25 MBD UPGRADED WITH DESALTER SYSTEM
Itermn SIZE DESIGN CAPACITY MATERIALS |REMARKS
X-1 OMNE INLET MANIFOLD 18"8" 4" E00 PSIG @ 200 F |25 MBD Z STEEL

INLIMNE DEGASSER HIGH NEWY GOSP
V-1 OMNE PRESSURE SEPARATOR 65 X 32 G500 PSIG @ 200F |25 MED C STEEL SIZE
W-2 OME MP SEPARATOR 7.5 X B% 275 P3SIG @ 200F |25 MED C STEEL
V-3 OMNE LP SEFARATOR 7.5 X 65 120 PSIG @ 200F |25 MBD C STEEL
F-5 |TWO DESALTER FEED PUMPS 60 HP 975 GPM@T5 PSI C STEEL
V-5 |ONE DEHYDRATOR TR A 120 PSIG @ 200F |25 MBD C STEEL
V-5 OMNE DESALTER T7AA4Y 120 PSIG @ 200F |25 MBD C STEEL
V-7 | TWO WWASTE WATER COALESCER 5 K40 120 PSIG @ 200F |10 MBD C STEEL
V-5 |ONE WASTE WATER FILTER 4' X B0 150 PSIG @ 200F |10 MBD C STEEL
F-6 |TWO WWASTE WATER INJECTION PUMPS |25 HP 150 GPM@225 PSI C STEEL
P-7 TWO WWASH WATER PUMPS 75 HP 50 GPMER1TS PSI C STEEL
T-4 OMNE WASH WATER TANK 5000 BEL C STEEL
-4 OMNE TEST SEPARATOR 4' 515 1440 PSIGE 200F |22 MBD C STEEL
V=10 |[ONE DEGASSING BOOT 35 K32 120 PSIG @ 200F | 300 MBD C STEEL REW3
T-5 OME STOCK TAMNK g0 X 42 20,000 BARRELS C STEEL
F-1 OME BOOSTER PUMPS 35 HP 975 GPM@40 PSI OPERATING THREE
F-2  |TWO SHIPFPER PUMPS 175 HP 975 GPM@173 PSI IN SERIES.
Z-2 OME AR PACKAGE 100 SCFH @ 150 PSIG
-3 OMNE CHEMICAL INJECTION PACKAGE 0-25GPH
Z-4 TWWO FOWER GEMERATION 2.0 MW EACH
7-5 OMNE EMERGENCY POWER-DIESEL 0.5 MWy
T-3 OME FIREWATER STORAGE TAMNK 65 X 60 ATM AT 140F 30,000 BBL C STEEL
F-3 OME FIREWATER PLUMP 400 HP 2500 GPM @ 175 PSI
P-4 OME WELL WATER PUMP 10 HP 50 GPM (@ 50PSI

( 500 FT WELL)

-6 OMNE FUEL GAS CONDITIONING AND

COMPRESSION INCLUDED 1IN Z-4
Z-7 TWWO GROUMND FLARES 20 MMSCFD @ 75 PSIG
Z-3 OME FLARE IGNITER SKID
T-1 OME SLOPS TAMK 200K 368 ATM AT 140F 2000BBL C STEEL
F-5 OME SLOP PUMP 5 HP 25 GPM (@ 100 PSI
T-2 OME DIESEL TAMNK ATM AT 140F 500 BBL C STEEL

OME CONTROL BUILDING
OME MAINTENANCE SHED 25' X 50
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ENCLOSURE 15 (TABLE 4 NORTHERN REGION LOW PRESSURE GOSP 300 MBD) to TABF to APPENDIX 2 to ANNEX F

NORTHERN REGION LOW PRESSURE GOSP 300 MB|D WITH DESALTER|SYSTEM | |
SIZE DESIGN CAPACITY MATERIALS |REMARKS

TWO |INLET MANIFOLD 36 6"A" 275 PSIG @ 200 F |300 MBD C STEEL

ONE |MP SEPARATOR 14' X 148 275 PSIG @ 200F | 300 MBD C STEEL RENAMED

ONE |LP SEPARATOR 14' X 148 120 PSIG @ 200F | 300 MBD C STEEL RENAMED

TWO |DESALTER FEEDPUMPS 675 HP 11,600 GPM{@/75 PSI C STEEL ADDED

TWO |DEHYDRATOR 15 X 90 120 PSIG @ 200F |300 MBD C STEEL ADDED

TWO |DESALTER 15 X 90 120 PSIG @ 200F |300 MBD C STEEL ADDED

TWO |WASTE WATER COALESCER 12° X A0 120 PSIG @ 200F |30 MBD C STEEL ADDED

ONE |WASTE WATER FILTER o X 60 150 PSIG @ 200F |30 MBD C STEEL ADDED

™WO |WASTE WATER INJECTION PUMPS 300 HP 1650 GPM({@225 PSI C STEEL ADDED

WO |WASH WATER PUMPS 75 HP 550 GPM@@175 PSI C STEEL ADDED
ADDED

ONE |WASH WATER TANK 30,000 BBL C STEEL ADDED

ONE |TEST SEPARATOR 4 X 15 1440 PSIG{@ 200F |22 MBD C STEEL

ONE |STOCK TANK NOT REQUIRED ASSUMED ADEQUATE # OF SPHEROIDS AT STABILIZATION PLANTS

ONE |BOOSTER PUMPS T00 HP 22,000 GPM @40 PSI

ONE |AIR PACKAGE 100 SCFH @ 150 PSIG

ONE |CHEMICAL INJECTION PACKAGE 0-25GPH UP TO 6 CHEMICALS

TWO |POWER GENERATION-GAS 2.0 MW EACH

ONE |EMERGENCY POWER-DIESEL 0.5 M

ONE FIREWATER STORAGE TANK 65" X 60’ ATM AT 140F 30,000 BBL C STEEL

ONE |FIREWATER PUNMP 400 HP 2500 GPM @ 175 PSI

ONE |WELL WATER PUMP 20 HP 100 GPM @ 50P3SI CHANGED

(500 FT WELL)
ONE |FUEL GAS CONDITIONING AND
COMPRESSION INCLUDED IN Z-4

TWO |GROUND FLARES 75 MMSCFD @ 75 PSIG

ONE |FLARE IGNITER SKID

ONE |SLOPS TANK 20" X 36 ATMAT140F 2000 BBL C STEEL

ONE |SLOP PUMP 5 HP 25 GPM @ 100 PS|

ONE |DIESEL TANK ATM AT 140F 500 BBL C STEEL

ONE |CONTROL BUILDING

ONE |MAINTENANCE SHED 25' X 50
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ENCLOSURE 16 (TABLE 5 NORTHERN REGION LOW PRESSURE GOSP 100 MBD) to TABF to APPENDIX 2 to ANNEX F

| | |
NORTHERN REGION LOW PRESSURE GOSP 100 MBD WITH DESALTER SYSTEM
== DESIGHN CAPACITY MATERIALS |[REMARKS
NEW SIZE

OME INLET MANIFOLD CleiiswrS 275 PSIG @200F 100 MBD C STEEL GOSP
OME  |MP SEPARATOR 12" X 100 275 PSIG @ 200F  |100 MBD C STEEL

OME  [LP SEPARATOR 12" X 100 120 PSIG @ 200F  |[100 MED C STEEL

W0 |DESALTER FEED FUMPS 225 HP 3,870 GPM@E@T5 PSI C STEEL

OME  |DEHYDRATOR 14" X 84" 120 PSIG @ 200F  |[100 MED C STEEL

OME |DESALTER 14" X 84" 120 PSIG @ 200F  [100 MED C STEEL

WO  |WASTE WATER COALESCER T 40 120 PSIG @ 200F (10 MED C STEEL

OMNE  |WASTE WATER FILTER g' X B0 150 PSIG @ 200F |10 MEBD C STEEL

™W0o  |WASTE WATER INJECTION PUMPS 100 HP 550 GPM@225 PSI C STEEL

TWoO  [WASH WATER PUMPS 25 HP 180 GPM@175 PSI C STEEL

OME  [WASH WATER TANK 10,000 BBL C STEEL

OME  |TEST SEFARATOR 4' X 15 1440 PSIG @ 200F |22 MED C STEEL

OMNE  [STOCK TANK NOT REQUIRED ASSUMED ADEQUATE #0OF SPHERCIDS AT STABILIZATION PLANTS
OME  |[BOOSTER FPUMPFS 125 HP 3,650 GPM @40 PSI

OME  |AIR PACKAGE 100 SCFH @ 150 PSIG

OME  |CHEMICAL INJECTIOMN PACKAGE 0-25GPH UPTO 6 CHEMICALS

™o |POWER GENERATIOMN-GAS 2.0 MW EACH

OMNE EMERGENCY POWER-DIESEL 0.5 WMWY

OME  |FIREWATER STORAGE TAMK B5' X 60 AT AT 140F 30,000 BBL C STEEL

OME  |FIREWATER PUMP 400 HP 2500 GPM @ 175 PSI

OME  |WELL WATER PUMP 30 HP 200 GPM @ 50FPSI

(500 FT WELL)
OME  [FUEL GAS CONDITIONING AND
COMPRESSION INMCLUDED IN Z-4

™W0o |GROUMD FLARES 25 MMSCFD @ 75 PSIG

ONME  |FLARE IGHNITER SKID

OME  |SLOPS TAMK 20 X 36 ATh AT 140 F 2000 BBL C STEEL

OME  |SLOP PUMP 5 HP 25 GPM @ 100 PSI

OMNE DIESEL TAMK ATh AT 140 F 500 BEL C STEEL

OME  |[COMTROL BUILDING

OME  |MAINTENANCE SHED 25' X 50
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ENCLOSURE 17 (TABLE 6 NORTHERN REGION LOW PRESSURE GOSP 25 MBD) to TABF to APPENDIX 2 to ANNEX F

| | |
NORTHERN REGION LOW PRESSURE GOSP 25 MBD WITH DESALTER SYSTEM
SIZE DESIGN CAPACITY MATERIALS [REMARKS
NEW GOSP
OME  |INLET MANIFOLD 18"/6" 4" 275 PSIG @ 200 F |25 MBD C STEEL SIZE
ONE |MP SEPARATOR 75 X 65 275 PSIG @ 200F |25 MBD C STEEL
ONE |LP SEPARATOR 75 X 65 120 PSIG @ 200F |25 MBD C STEEL
TWO |DESALTER FEED PUMPS 60 HP 975 GPM@T5 PS| C STEEL
OME |DEHYDRATOR T X 42 120 PSIG @ 200F |25 MBD C STEEL
OME |DESALTER 7 X 4D 120 PSIG @ 200F |25 MBD C STEEL
TWO |WASTE WATER COALESCER 5K 40" 120 PSIG (@ 200F |10 MBD C STEEL
OME |WASTE WATER FILTER 6 X 60' 150 PSIG @ 200F |10 MED C STEEL
TWO |WASTE WATER INJECTION PUMPS |25 HP 150 GPM@225 PSI C STEEL
TWO  [WASH WATER PUMPS 75 HP 50 GPMEDTE PSI C STEEL
ONE  |WASH WATER TANK 5.000 BBL C STEEL
ONE |TEST SEPARATOR 4515 1440 PSIG@ 200F |22 MBD C STEEL
ONE |STOCK TANK NOT REQUIRED ASSUMED ADEQUATE  |# OF SPHERC IDS AT STABILIZATION PLANTS
ONE |BOOSTER PUMPS 35 HP 975 GPM@40 PSI
ONE |AIR PACKAGE 100 SCFH @ 150 PSIG
OME |CHEMICAL INJECTION PACKAGE 0- 25 GPH UP TO 6 CHEMICALS
OME |POWER GENERATION-GAS 2.0 MW EACH
OME_|EMERGENCY POWER-DIESEL 0.5 MW
OMNE FIREWATER STORAGE TAMK G5 X E0" AT AT 140 F 30,000 BBL C STEEL
ONE |FIREWATER PUMP 400 HP 2500 GPM @ 175 PSI
ONE |WELL WATER PUNMP 10 HP 50 GPM @ 50PS|
{ 500 FT WELL)
ONE_|FUEL GAS CONDITIONING AND
COMPRESSION INCLUDED IN Z-4
TWO |GROUND FLARES 6 MMSCFD @ 75 PSIG
OME |FLARE IGNITER SKID
ONE |SLOPS TANK 20" X 36 ATM AT 140 F 2000 BBL C GTEEL
ONE |SLOP PUMP 5HP 25 GPM @ 100 PSI
OME |DIESEL TANK ATM AT 140 F 500 BEL C STEEL
ONE_ |CONTROL BUILDING
ONE  |MAINTENANCE SHED 25" X 50"
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TAB G (GAS HANDLING) to APPENDIX 2 (ENGINEERING) to ANNEX F
(ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT
PLAN

Time Zone Used throughout the Plan: Time zone will be that of the EVENT comtry.
Task Organization: See ANNEX AL
1. SITUATION.

General. See ANNEX B and current INTSTUM

b

. Unfriendly Situation. See Base PLAN and ANNEX B

]

Friendly Situation. See Base PL AN and ANNEX B

fanl

1. Assumptions. See baszic plan

2. MISSION. BRS. on order of the PCO, conducts operations in support of assessment. englieering,
congtiuction, restoration of facilities and resmumption of the recovery of natural gaz and natmal gaz
liquids (NGL ) aszociated with ciude oil production in Irag.

3. EXECUTION.
a.  Concept of the operation:

1} The work to reinstate Iraq s natial gas production. field compreszor station and
delivdiators gaz gathering lines, gas treating plants, gas processing plants, gag
transmiszion pipelines, NGL fractionation facilities, NGL storage facilities, and NGL
export facilities will be completed in the shortest poszible time.

2} A “best caze” zcenario will be hazed on repair and rense of the existing equipment.

3) A ‘worst caze” zcenatio will provide new equipment of similar or larger design.

4} The first phase is to achieve an initial “quick fix” which rapidly installs facilities that
smpply gas directly to the gas turbines in the area.

3) Second phase iz to bring the aszociated gas production capacity fiom the GOSPs in the
Rumailali and Az Zubair fields in the south up to 1.160 million standard cubic feet per
day (MM SCFD) and from the GOSPs in the Kirkul, Bay Hazan, Jambur, and Khabbaz
fields in the north up to 250 MM SCFD providing a total of rtaw gas of 1,400 MM SCFD
for the country.

6)  Third phase is to bring the production capacity for the gas treating plants and gas
proceszing plants in the Kitlok area up to the raw gas supply volwmmes in itz area and the
gas processing plantz in the Az Zubair/Rumailali area up to its raw gas supply volmmnes
in its area.

. Gas Handling Restoration Concept:
1} Derign and capacity rates bazed on assumed typical gaz oil ratios and gas compositions,

2) The associated gas iz collected by the gaz gathering pipeline svstem fiom the GOSP =
compreszor’ dehvdiation stations and delivered to the gas processing plantz in the zouth
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or gas treaters/ processing plant in the noth. The low pressure gaz from the GOSP iz
compreszed and joing the high pressmre gas from the GOSP where it iz dehvdrated and
delivered to the gas gathering svstem.
3) The proceszed gas (residne gag) fiom the processing plants iz delivered to the gas

transmiszion pipelines for delivery to the end users (gas twbine diiven prmyp stationg, gas
tmbine driven compreszors and power plants). The residue gas fiom the processing
plants could supply up to 3,500 MW of power generation, if all of the residue gas was
available for power generation.

4} The listed GOSPs are assumed to be the only GOSPs comnected to an existing gatheiing,
svstem. It iz also assumed that the non listed GOSPs are flaring their aszociated gas at
site.

3y Gas handling equipment which hag sutfered major damage will be replaced.

6) Replacement field compreszors and deliydration stations will be designed and executed
on a generic equipment and compreszor size, conztiucted at a greentield” site near
exizting zites,

7} The gaz gathering pipelines between the field compressor stations and the gas treating
and process plantz will be repaired.

8) Restoration of the treating plantz (H;S removal) at Kidouk will include repair of uzable
equipment and replacement of non-repairable equipment with standard generic units
bazed on the required capacity and operating pressiwe. If required. new treating plants
will be constiucted at a greenfield” site near the existing plant.

9} Restoration of the sulfur recovery plant at Kirkuk will include repair of uzable equipment
and replacement of non-repairable equipment with standard generic mits bazed on the
required capacity and operating pressure. Ifrequired. new sulfor plants will be
constiucted af o greenfield” site near the existing plant.

10) Restoration of the processing plants at Riumailali, Az Zubair, and IKirkuk will include
repair of usable equipment and replacement of non-repairable equipment with standard
generic units bazsed on the required capacity. operating pressure and feed gas quality. If
required, new proceszing plants will be conztiucted at agreenfield” site near the existing
plants.

11} Restoration of the Az Zubair LPG fiactionation plant. and the Khor Az Zubair refiigerated
LPG storage site & terminal will include repair of nsable equipment and replacement of
non-repairable equipment with standard generic mits based on the requived capacity. If
required, new facilities will be constiucted at a > greentield” zite near the existing
facilities.

12} The gas tranzmizzion pipelines from the gas processing plant to the power plants and
other gas consmmners will be repaired.
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13} Replacement gas tranzmiszion compressor stations will be designed and executed on a

generic equipment and compressar size, constructed at a "greenfield” site near existing
sites,

14} The aszociated gas fiom the GOSPs will be handled by the existing (repaired) and/or new

gas gathering pipelines. compression stations. and gas processing plants. The associated
gaz will flow to the gas processing/treating plantz. From these plants, the processed gas
will flow to the existing gas pipeline (repaired) and gas distiibution svstem for delivery to
the end nzers. Fuel gaz for operating gaz turbines generators or existing gas tuibine
driven pumps will be taken from the existing gaz distribution svstem. If the exizting gas
svstem iz not available, fuel gaz will be taken directly from the GOSP ligh pressure
separator on gite and piped wntreated to the gas twbines in the area.

15) The associated gas fiom the GOSP that can not be processed by the gaz handling svstem

will be flared at the GOSPz. It iz expected that the GOSPs will be restored to capacity
eatlier than the gaz handling svstem will be restored to itz capacity, and during this time
petiod flaring of the aszociated gag will take place at the GOSP.

¢.  Electrical Concept:

1)

Power at at 50 Hz will be provided by others.

d. DMechanical Concept:

1)

Lt
—

The ~quick 1ix" phaze will mclude inzpection by qualified mechanical inspectors of
dezignated exizting facilitiex for damage. Damaged or destroved equipment will be
repaired or replaced az applicable.

Asgersment Teams will identify and replace spare parts for existing machinery equipiment
as requited.

Existing static equipiment such as pressure vessels, separators. tanks. heat exchangers.
filters. etc. will be inspected for damage. Damaged gaslets will be replaced.

All new equipment. prociwed will be designed, fabricated. ingpected and tested in
complete compliance with the latest editions of all applicable indnstry codes and
standardz including API ASME, ANSI TEMA, NEC, NEMA, NFPA, OSHA, etc. and
corresponding BRS standards and specifications.

Whenever poszible, all major equipment will be fabricated and delivered on
sldds/modules with aszociated piping. valves. instrmmnents. controls, wires. cables. etc. all
completely pre-installed. ready for extemal hook-up.

e, Instrumentation Concept:

1)

The quick fix" phage will include ingpection by qualified mechanical ingpectors of
dezignated exizting facilitiex for damage. Damaged or destroved equipment will be
repaired or replaced as applicable.
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2} For the "quick fix” phase where there is intent to restore a facility, a zite smvey will be

Lt
—

required. Az facilities have been in operation for many vears, thev will have a vaniety of
mstrumentation and control systems in uge ranging from pnetmatic zelf contained
controllers to electronic Distributed Clontrol Systems. Repairs will involve evaluating the
condition of individual devices and svstems to determine ifthey can be retwrned to
service or mnst be replaced.

Tranzmitters if found defective will be easily replaced. Pressmie ganges and
thermometers can be acquired in standard ranges to facilitate rapid replacement.

Control valves and flow elements can not be pre-ordered. These are items that have to be
specitied based on facility process conditionz. It confrol valves are found to be defective,
maimal bypass valves can be ntilized until replacements can be sourced. but they will
require manual operator mtervention. Local indicators will be required in sight of bypass
valves to facilitate this control.

Relief valves az a minimun mnst be removed and tested prior to restart. Az these are
individually zized and will likely be fiom several different manufacturens, it is
recommended that a selection of standard sized valves with a. range of orifices iz acquired
to tacilitate rapid replacement.

Non electronic control systems will require eventnal replacement with electronic svstems
ag communication between GOSPr, Pump stations and Unloading terminals iz exzential
for proper tield operations.

For each "greentield” facility, a control system based on standard Indnstrial Control
Svstem will be utilized. Thiz svstem iz refered to as the Plant Control and Monitoring
Svstems (PCMS). The PCMS will conzist of field instrumentation and computer bazed
sub-gvstems (Process Antomation Svstem and Safety Svstem).

The field instrumentation will be wired to local junction boxes distributed tlronghout the
facilitiex. Cables from the local jimction hoxes will be wired to Controllers and

Iiput/ Cutput (I/0) Panels for the PCM S, The Process Antomation Svstem (PAS) and
Safety Svstem (SIS} controllers and I/0 panels will be located in the Control room.

A Control Center will zerve az the primary operator intertace and monitoring location for
each facility. The Control Center will be in a dedicated area of the Electiical Building for
the facility. A PC-bazed deskiop computer will serve az the operator’s console for the
PAS and Safety System. Thiz conzole will interface with the PCMS wvia a data highway.

The tollowing design practices will be adhered to in the dexign of anew facility:

a) Standard 24 VDC, 4-20 milliamp field transmitters will be utilized to monitor and
confrol the various flow. pressre and temnperature process conditions.

b) Forlevel measurement, the preferred technology iz radar ag it i immme to the
effects of changes in specific gravity of measwred fluidz. All level control and
monitoring transmitters will be momnted on flanges on the top of tanks, For floating
roof type tanks, float or hvdrostatic ganging svstem will be utilized.

Data Subject to Title Page Restrictions F-2-G-4
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¢) Use oflevel ganges will be minimized but armored gage glaszes will be utilized if
neceszary.

d) For pressure measurement transmitters and ganges will be commected to vessels (1 147
minimumn ) and piping (3/4” NPT) utilizing izolation valves.

e) Flow measmrement for non custody transfer application will primarily be made with
orifice meters. For custody tianster of LPGs. twrbine meters will be utilized and for
custody transter of gaz, orifice meter g will be vzed. For orifice meters, the
preferable connection ig to direct mount transmitters to minimize impulse line errors.

f)  Temperatwe transmitters will be direct monnted to thermowells. Elements will be
100 olun platimum RTDz. Thermowellz will be fabricated from 316 S8 bar stock as a
minimmn, with 1 %" flanged process connections on piping and 2™ on vessels.

A safety svstem independent, stand-alone. high integrity svstem will be provided to
mmplement zafety related interdocks, SIS svatems will be dezigned and programmed
bazed on approved cause and effect chatz, The canse and effects are bazed on the
requirements of API-RP-14C and all modifications to the approved logics will
require a management of change procedure. The SIS svetem will be selected to
provide necessary reliability to bring facility to a zafe condition in case of an upset.

In general, the trip philosophy will be de-energized to tip (fail-zate) for process and
punp tripz. SIS senzors will not be uzed for process control, tut the same senzor
may be vsed for monitoring. All SIS main controllers will be commected to the PAS
viaredundant commumication links to transmit alarm, status and command fimctions.

f.  Piping Concept:

1)

]
——

Lt
—

The ~quick 1ix" phase will entail inspection by a cettified piping inspector. Damaged
piping will be repaired or replaced. Inspection. repair, testing and replacement will be
per API 5370 Piping Ingpection code, APT RP 574 Ingpection practices, and ASME B31.3
Process Piping. Repair may involve cutting and re-use of existing material. Damaged
valves will be replaced or repaired.

CGraskets on flanged comections will be inspected. Damaged gaskets will be replaced.

If equipment iz to be replaced due to damage and the replacement equipment is not
identical. the piping connected to the equipment will not fit and will have to be revised or
replaced by new piping, Centified information on new equipment will be required.

It iz recommended that high precision smveyving equipiment such as HICAD (digital
capture) be used to verify elevations and orientations.

Pipe supports will be inspected. Damaged pipe supports will be repaired or replaced.
Majority of pipe supports can be field fabricated from steel plates and stiuctural
members. Special supports such ag springs will be procured.
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6) For new pipe routing or for a greentield GOSP piping, all piping will be analvzed per
ASME B 31.3 Process Piping Code and recommended vendor allowable loads. All piping
systems will follow BR S standards and specifications for fabrication and mstallation.

7y All piping will be Non-Destiuctive Examination (NDE) and pressure tested per the piping
code before acceptance. Supply of potable water will be made available for hvdrotesting.
Pnewmatic testing iz discouraged for zafety reasons.

8) All new and existing piping will have corrosion protection. Sandblasting and painting/
inzulation will be per BRS standards.

g Facility Assessment and Restoration :
Figure 1 illustrates in the decision process uzed in designing the gas handling electrical
S}"Stellls.
Eipoiricad
Azsessiment
k= Iz Exigting Electrical . ) i thi Eouipman Replace S0z
Redating Eguipment: Bistrfiation Bepment Can tha Eq_alpmam b; canr;ib;?jzapd fromn Equipzment with.
baing Replaced with & ; ba Repaiar? __ blaw 50 Hz.
'”IEZ_ ggli:ffﬂ‘r:['; 0 Cparational? epai anothar facily? E‘;ﬁipm :‘
Repair SiHz. Replace S0Hz.
Eipoiricad Eiezcirical
Lise Evisfing Enuiprent Equipsmant
#] Hz. Electicaf
Instadl GOHz. Gare Ecuipraent
Zat and Blaceral
Erjuipseni
" L r r
¥
¥
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Figure 1. Facility Assessment and Restoration Decision Map Diagram
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Courses of Action (COAS) for Gas Handling

e  SeeFigure 1.

CoAl e  Repair existing 530 Hz. Equipment. or
(Best Case) ¢ Replace existing equipment with new 50 Hz.
equipment.

o Tlze Power Grid. or
e [Jze 50 Hz. Generator
e  SeeFigure 1.

COA 2 e  Repair existing 530 Hz. Equipment. or
(Most Probable) ¢ Replace existing equipment with new 50 Hz.
equipment.

o TUse Power Grid,

e  Usge 50 Hz. Generator

e  SeeFigure 1.

COA 3 e Place electrical distribution equipment with new
(Worst Case) 60 Hz. equipment

e  Usze 60 Hz Generators

e SeeFigure 1.

COA 4 e Place electrical distribution equipment with new
(Worse Case; Pre- 60 Hz. equipment
pos.) e  Usze 60 Hz Generators

4, SERVICE SUPPORT. See Ragic Plan, Amnex I

5 COMMAND AND SIGNAL. See the Baze Plan and Amex H.

ACKNOWLEDGE:

"BRS PGM. LOGCAP

OFFICIAL:
BES D/PGM

ENCLOSURES:

1. Typical Compreszor Station at Riumailal

2. South Region Gas Svtem

3. Typical Compreszor Station in North Region

4. North Region Gas Systemn
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ENCLOSURE 1 (TYPICAL COMPRESSOR STATION AT RUMAILAH) to TAB G to APPENDIX 2 to ANNEX F.

TYPICAL GOSP COMPRESSOR STATION
RUMAILA FIELD

o GAS COMPRESSION
BUSE ) AlON

i
i
i A5 TO RIL

j HF'EDED# ) S

TE&
DEHY

—DL WP 75 # ) ;
i UQuUIDS BACK TO GOSP
HO :

TUFLARE i

LP25 # ) ;
X —
\—» H.o 5

. i
VAPDR RECOVERY "= |
LAST STEF .

PR

STOCK - : 3
TARK alLTo i T T T
4g'_. FIFELINE i
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ENCLOSURE 2 (SOUTH REGION GAS SYSTEM) to TAB G to APPENDIX 2 to ANNEX F.

GAS PROCESSING PLANTS SOUTH REGION

— >
FROM GOSP
COMPRESSOR
STATIONS » TOGASPL
e
.| LPGPLANT
- RUMAILA
] LPG
BOTTLING
| LPGPLANT . » TOGASPL
"|  BASRA
] FRACTIONATION
| LPGPLANT > PLANT PG
» " Az ZUBAIR o Az ZUBAIR N
BOTTLING
CS C4S Cﬁ+
—
KHOR Az ZUBAIR » C3TOSHIP
NGL EXPORT
TERMINAL . » C,TOSHIP
—
CONDENSATE TO SHIP
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ENCLOSURE 3 (TYPICAL COMPRESSOR STATION INNORTH REGION) to TAB G to APPENDIX 2 to ANNEX F

I e
5—@—PTD FLARE

5% )

FIELD COMPRESSOR
STATION AT GOSPs

F

STABILZER  CPP#1

P . CPP #2
o r
S0UR GASTO
GAS PG ® cvaTEM
TREATER
STABILIZED
CRUDE TO
STORAGE AND
PUMP STATION r
SOUR GAS
FRACTIONATION

SULFURTD »
STORAGE SULFUR

PLANT e

4

|—’ > Cas
T IMNC,
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ENCLOSURE 4 (NORTH REGION GAS SYSTEM) to TAB G to APPENDIX 2 to ANNEX F

NORTH GAS SYSTEM

RESIDUE GAS
= SOUR NORTH |
L DEHY | GAS Pl PLANT P
TREATER LFG RECOVERY TO LOCAL
| LFG BOTTLING
LF GAS FROM GOSP
TYPOF 9 C S KIRKUK AREA aOSUEgAS COo. SO TG
LFP GAS FRCM CPP1 = 2 a2
ol SULFUR INCIMERATOR BAGHDAD
RECOVERY
—» PLANT SULFUR TO
L STORAGE
e | SOUR LOCAL LPG
B jt GAS BOTTLING
TREATER
MEW
7 3 P LPG PLANT
LP GAS FROM CPP2 LPG RECOVERY
GAS WELLS SOUR GAS
GAS CAP KIRKUK &
L »
BAY HASSAN FIELDS
SWEET GAS TOBAYJ & PIL GAS
GASFIELDS - AL AMFAL, TURBINES
JARA PIKA, MANSURIY A
STRATEGIC
PIPELIMNE
Data Subject to Title Page Restrictions F-2-G-1-4
Otherwise, Treat as SECREHRORORRN

As of 13 January 2003



—SECRETHNOFORN

P W\

WAM%

s Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

TAB H (PIPELINES & PUMP STATIONS) to APPENDIX 2 (ENGINEERING) to
ANNEX F (CONSTRUCTION & ENGINEERING) to LOGCAP CONTINGENCY
SUPPORT PLAN

REFERENCES, See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,

1. SITUATION. See Base PLAN.

2. MISSION. See Base PLAN.

3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. Pipelines, pump stationg, and electrical svstems are to be repaired or
replaced to support the export objective. Transmiszion pipelines cany the fluids, crude oil in this
caze. from one plant to another. Plant i this context should be mnderstood to mean GOSP,
gathering station, stabilization plant, pump station, tank farm, terminal, or other tvpe of facility.
The common design and operating standard for this tvpe of crude oil pipeline is ASME B314,
Pipelime Transportation Systems for Liqud Hydrocarbons and Other Liquids. Pipelines in Iraq
may have been designed to thiz or similar standards. (The piping within plants that connects to
transmiszion pipelines iz commonly designed to ASME B31.3, Process Piping.)

The zcope of this Tab includes the crude oil pipelines within Iraq that have been identified as
serving Traq s crude o1l export pipelines AND export pipelines to Saudi Arabia, Twkey, and
Svria. Export pipelines zerving the terminalz in the Persian Gulf are discuszed in Tab G of this
Appendix. Much of the information presented below about the zizes and lengths of the pipelines
was taken from the client drawings Simplitied Flow Diagram Northern Iraq. 15 Mar 85, Diawing
Number 3-F-001. and Sunplified Flow Diagram Southern Iraq. 18 Mar 83, Drawing Number 3-F-
002.

The scope of pipeline assezzment and repair/restoration alzo includes certain gas pipelines that
gerve gas processing plantz which supply national power grid gas timbine powered electrical
stations. These stations and the associated plants and gas pipelines (and possibly compressor
stations) remain to be identified. The common design and operating standard for gas pipelines iz
ASME B31.8, Gaz Transmizzion and Distribution Piping Systems. Furthermore, certain pipeline
ponp stations such as those on the North-South Strategic Pipeline are driven by gas turbine
powered punps. In go far az the gas twbine punp diivers are undamaged. the gas supply pipeline
system and gas facitilies (proceszing plants and compressors) will need to be restored. (Ifa

The potential zcope of the work to restore gas pipelines and facilitiex has not been aszessed.
1) Pipelines within Iraq. Pipelines within Traq can be grouped into three areas: the Sonth Arvea,
the North Area, and the North-South strategic pipeline. The pipelines within each of these areas

are briefly described in the following paragiaphs.

(a) South Area Pipelines. There are two somewhat separate pipeline svstems in the South
Area. The first of these waz dexigned to zerve the Mina al Baky export terminal in the Persian

Data Subject to Title Page Restrictions F-2-H-1
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Gulf. Table 1 (next page) illustrates the pipelines feeding the Al Faw South tank farm and
pumnping station which punps oil to the Mina al Balr export tetminal. Table 1 iz ordered
from the destination. Al Faw South. back toward the sonrce gas oil separators.

Destination Origin Diameter Length

inches mi km
1 | Al FawSouth Rumailah Central GOSP 28 83.88 | 134.99
2 | Al Faw South Rumailah Gathering Sta. 48 82.02 [ 132.00
3 | Al Faw South Buzurgan Pal. Complex 28 168027 | 29002
4 | Rumailah Central GOSP N. Shamiya GOSP 17 4.04 8.50
5 | Rumailah Central GOSP S. Janubia GOSP 15 5.59 9.00
6 | Rumailah Central GOSP Rumailah Gath. Sta. 28
7 | Rumailah Gath. Sta. N. Rumailah GOSP 2 17 497 .00
8 | Rumailah Gath. Sta. N. Rumailah GOSP 3 21 3.11 5.01
9 | Rumailah Gath. Sta. N. Rumailah GOSP 4 32 435 7.00
10 | Rumailah Gath. Sta. N. Rumailah GOSP 5 21 9.94 16.00
11 | Rumailah Gath. Sta. N. Rumailah GOSP 5 28 5.94 16.00
12 | Rumailah Gath. Sta. Lunais GOSP 12 35.42 57.00
13 | Al Faw-Rumailah G. S. MNahr Umr GOSP 14 24.2 38.95

Pipeline
Total | 447. 720.

Table 1. Al Faw South System

Table 1 mcludes a 180-mile, 28" pipeline from the Buzmgan Petrolemn Complex. which is
near the border with Iran. Omitting this pipeline rednces the total mileage to 267 miles.

Table 2 presents the pipelines feeding the Al Faw North pumping station which pumnps oil to
the Khor al Amaya export terminal. Table 2 iz ordered from the destination. Al Faw North
back toward the zource gaz oil separators.

Destination Grigin Hameter Length

inches mi km
1 | Al Faw North Zubair P.S. 24 85 105.
2 | Al Faw North Zubair P.S. 30732 85 105.
3 | AlFaw North ZubairP.S. - Part 1 30 325 52.
4 | Al Faw North ZubairP.S. - Part 2 32 33 53.
5 | ZubairP.S. Qurainat GOSP 16 19 31.
6 | ZubairP.S. Qurainat GOSP 20 19 31
7 | ZubairP.S. Shamiya GOSP 16 19 31
8 | ZubairP.S. Shamiya GOSP 20 19 31
9 | ZubairP.S. Rumailah GOSP 12 19 31.
10 | ZubairP.S. Rumailah GOSP 16 19 31.
11 | ZubairP.S. Rumailah GOSP 26 19 31.
12 | ZubairP.S. Janubia GOSP 16 19 31
13 | Zubair GOSP/Zubair P.S. Janubia GOSP 20 19 31
14 | ZubairP.S. Hammar GOSP 12 932 15.0

15 | ZubairP.S. Qasr GOSP
Total | 376. 605,
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Table 2. Al Faw North System

The Qaszr GOSP 12 shown on some references az zending its crude to the Az Zubair punp
station but the length and size of the pipeline are not lknown.

It seems likely that these two svstems in the South Area have been mterconnected. but it iz
not understood how or if this has been done. It would be relatively simple to interconnect the
systems at Al Faw,

Thiz list of pipelines iz incomplete. It iz bazed on information provided to date by the client.
Howewver, oil fields and GOSPs ave known for which we do not have connecting pipeline
information. Tvpically these are GOSPr in fields that ave being developed. Inthe South
Area pipeline information iz lacking for pipelines trom the GOSPs in the following fields:
West Quuna, Nazirival., Majnoon. Jabal Fanqgl, Abu Ghurab, Subba. and Haltayva. Even
within fields there may be additional pipelines between GOSPs and the central pmnping
station. For example, Buzuwrgan has fonr GOSPs one of which includes a pumyp station and
pipeline to Al Faw (zee Table 1). So. there mmst be three other pipelines. probably not too
large or long, connecting Buzurgan GOSPs to the Buzmgan pump station and pipeline.

A CIA map (Iraq s Petrolewm and Gaz Infrastructure, 76068 1A 8-02) shows some of the
pipelines and allows the following rongh estimates of pipeline length: West Qurna - 30 ko,
Majnoon - mil, Jabal Fangi - 20 ki, Abu Gliomab - 25 lan, Subba - nil. and Halfaya - nil,
where "nil" indicates the field iz adjacent to a major pipeline. These fields represent about 20
percent of the production capacity in the South Area, with West Qurna, by far the most
significant. representing about 12 percent.

Iy) North Area Pipelines. The North Area has a single pipeline svstem. Initially this svatem
provided exports by means of the Mediterranean Pipeline Svstemn through Svria. Currently it
alzo provides exports to the Irag-Twkey pipeline svstem. Table 3 represents the pipelines
feeding the Kirlwul Central Processing 2 which pumnps oil to the Irag-Twkey Pipeline. The
table iz ordered from the destmation. Kk C.P. 2, back to the source gas oil sepavators.

Destination Origin Diameter Length
inches mi ki

1 | Kikuk C P 2 Kirkuk C P. 1 & Tank Farm 3z

2 | Kikuk C P 2 Kirkuk C P. 1 & Tank Farm 24

3 | Kikuk CP. 2 Jambwur North GOSP 20 17.2 2768
4 | Kirkuk CP. 1 Jablbur GOSP 16 7.69 12.38
3| Kikuk CP. 1 Shman GOSP 18 283 4.55
6 | Kikuk CP. 1 Shran GOSP - Pat 1 18 (1.895 1.44
7| Kitkuk CP. 1 Shuran GOSP - Part 2 20 1.94 312
8 | Kikuk C.P. 1 Baba GOSP - Part 1 14 0.167 .27
9 | Kitkuk CP. 1 Baba GOSP - Pait 2 12 0.022 .04
10 | Kikuk CP. 1 BabaGOSP 10 0.189 .30
11 | Kitkuk C.P. 1 Jet. Avanal PL 24

12 | Kickuk C.P. 1 Jet. Avanal PL 16

13 | Jet. Avanal PL Avanal P.S. 24 1983 31.91
14 | Jet. Avanal PL Avanal P.S. 24 19.83 31.91
15 | Avanal P.S. Saralu GOSP 16 361 581
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Destination Origin Diameter Length
inches mi kim
16 | Avanal P.S. Saralu GOSP (paitial loop) 18 3.03 4 88
17 | Avanal P.S. Sarbaghakah GOSP 138 7.69 12.38
18 | Avanal P.S. Sarbaghalah GOSP (p. loop) 18 4.73 7.61
19 | Kitkuk CP. 1 Hanjira GOSP 18 362 3.83
20 | Kitkuk CP. 1 Hanjira GOSP 18 362 3.83
21 | Kikuk CP. 1 Ontan GOSP 20 6.2 9.98
22 | Kiukuk CP. 1 Bai Haszan GOSP 24 207 3331
23 | Bai Hagzan GOSP Bai Hagzan North GOSP 18 371 5.97
24 | Bai Hagzan GOSP Daoud GOSP 24 9.3 14 .97
Total 137. 220

Table 3. North Area Pipeline System continued

The lengths of tour of the identified pipelines are not known but theyv are expected to be
relatively short.

Az with the South Area, this list of pipelines iz incomplete. It iz based on information
provided to date by the Client. However, oil fields and GOSPs are known for which we do
not have comecting pipeline information. In the North Area pipeline information is lacking
for pipelines fiom the GOSPs in the following fields: Saddam. Kabbaz, Qaivarah, Avn
Zalah, Sufavah. and East Baghdad., These fields represent about 15 percent of the production
capacity in the North Area.

¢) North-South Strategic Pipeline System. This pipeline svstem waz designed so that oil
produced in the North area could be shipped and exported from the South area if need be and
vice versa,

Table 4 prezents the pipelines which are pat of the North-South Strategic Pipeline Svstem as
if o1l waz being shipped from the North to the Rumailah Gathering Station in the South. In
the reverse order of the flow, az nsed in the preceding tables in thiz appendix, the segments

to K-1 pump station and on to the punp stations K-2W and IK-3 were originally built to serve
the Mediterranean export gvstemn through Syiia. The table shows the diameter and length of
each pipeline segiment.

Point 1 Point 2 Diameter Length
mches mi kan
1 | Rumailah Gathering Sta. | Strat. Pipeline P.S. 2 42 117 188.29
2 | Strat. Pipeline P.S. 2 Strat. Pipeline P.S. 3 42 100 | 160.93
3 | Strat. Pipeline P.S. 3 Strat. Pipeline P.S. 4 42 97 156.11
4 | Strat. Pipeline P 5. 4 K-3P.8. 42 97 156.11
3 | K3P8S K-2W P.S. 12 75 120,70
6 | K3P8S K-2W P.S. 12 75 120,70
7 K-3PS. K-2W P.S. 16 75 120,70
Table 4. Iraq North-South Strategic Pipeline
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Point 1 Point 2 Diameter Length
inches 1mi kem
8 | K-3P.S. K-2W P.S. 32 73 120.70
2 | K-3P.8S. K-2W P.S. 32 73 120.70
10 | K-2WP.S. K-1P.8. 12 62 9078
11 | K-2WP.S. K-1P.8. 12 62 9078
12 | K-2WP.S. K-1P.8. 16 62 9078
13| K-2WP.S. K-1P.8. 32 62 9078
14 | K-2WP.S, K-1F.5. 32 62 99.78
15 | K-1PS. Kitlmk CP. 1 20 short
16 | K-1P.S. Kitlmk CP. 1 20 short
17 | K-1PS. Kitlmk C P, 1 20 shoit
18 | K-1PS. Kitlmk CP. 1 20 short
19 | K-1PS. Kitlmk CP. 1 32 short
20 | K-1PS. Kitlmk CP. 1 30 short
21 | K-1PS. Kitlmk CP. 1 24 short
22| K-1PS. Kitknk CP. 1 12 short
23| K-1PS. Kitlmk CP. 2 24 short
Total 1096 1764.

Table 4. Iraq North-South Strategic Pipeline continued

Provided that the Irag-Twkey export svstem operates in the North and the Mina al Bala
svstem (or its replacement) operates in the South, the Strategic Pipeline System hagz little
significance. This svstemn haz significance only if there arve significant delays in establishing
the export svstemn in each avea capable of doing zo. It will then be necessary to evaluate if'the
North-South pipeline can be hronght into service zo that total volwme of exports can be
mcreased.

2) Export Pipeline Svstems. The following tables show Iraq s three export pipeline svstems
mcluding their size and length. Sections of export pipeline systems outside of Iraq are not
mcluded.

a) IPSA Pipeline. This pipeline iz an Iragi export svstem fiom the zonthemn area in addition
to the Persian Gult export termminalz. Itz design capacity 13 1.6 million bavrels per day (MM
BPD). The pipeline proceeds south out of Iraq to Sandi Arabia and then heads west across
Sandi Arabia to the Red Sea terminal at Yanbu This pipeline was clozed by Saudi Arabia
atter Iraq invaded Knwait and Sandi Arabia zeized the pipeline within itz borders in 2001
Table 5 zhows the components of the IPSA pipeline in Iraq and the pipelines that feed it.

Destination Origin Diameter Length

inches mi km

1 | SaudiBorder IPSA 2 Pump Station 43 23 37.

2 | IPSA2ZPS. IPSA1P.S. 43 80 129.

3 |IPSA1PS. Zubair P.S. 43 25 40.

4 | IPSA1PS. Manfld an Rumailah/Janubia PLs 36 short

Table 5. TPSA Pipeline
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Destination Origin Diameter Length
inches mi km
5 gﬁfﬁﬁ;ﬁ; Janubia PLS Manfld on Shamiya PLs 36 8 | 13
6 | Manfld on Shamiya PLs Manfld on Qurainan PLs 30 3 5.
7 | Manfld on Qurainan PLs Tubah Tank Farm & P.S. 30 7 11.
8 | Tubah TF. & P.S. Junction with ? 6 10.
9 | Tuhah TF. &P.S. Junction with ? ] 10.
Total | 158 254,

Table 5. TPSA Pipeline continued

The worst caze plan assiunes that the TPSA pwnp stations 1 and 2 will be destroved and
replaced and that export throngh Sandi Arabia will be possible pending that conntry"s
approval. In connection with the replacement of the Riunailah field GOSPz, conzideration
may be given to conzgtructing a new pipeline from the GOSPs to the IPSA 1 punp station.

I Iraq-Turkey (Kirkuk-Cevhan) Pipeline (ITP). This is Iraq’s major export svstem from
Kirlmk and other North area oil fields. Thig svstem congizstz of parallel 40-inch and a 46-inch
pipelines that extend from Kitouk to the border with Twlkeyv and on to the Mediterranean port
of Cevhan. The cwrent design capacity of the 40-inch pipeline iz 1.1 million barrels per day.
The ciwrent design capacity of the 46-inch pipeline iz ¢.5 million barrels per day. However,
gome of the prump stationg in Iraq have been destroved and some are only partially operable
according to the latest EIS Iraq Comtry Report. The 40-inch line ig presently in nze and
some sectiong of the 46-inch pipeline are nged to increase the capacity of the 40-inch svstem.
Table 6 shows the sectiong of the svstem within Itaq. This pipeline iz pait of the plan to
restore crude o1l exports from Iraq.

Destination Grigin Diameter Length
inches mi km

1 | M.S. at Turkey border IT-2AP.S. 40 29.21 | 47.01

2 | IT-2AP.S. IT-2P.S. 40 52.51 | 8451

3 | IT-2PS. IT-1AP.S. 40 53.75 | 86.50

4 [IT-1APS. IT-1PS. 40 7518 | 120.99

5 | M.S. at Turkey horder IT-2AP.S. 46 29.21 | 47.01

6 | IT-2AP.S. IT-2P.S. 46 52.51 | 8451

7 | IT-2PS. IT-1AP.S. 46 53.75 | 86.50

8 | IT-APS. IT-1PS. 46 7518 | 120.99

9 | IT-1PS. Kirkuk C.P. 2 36

10 | IT-1PS. Kirkuk C.P. 2 36

11 | IT-1P.S. Jambur South GOSP 10 2055 [ 41.56
Total [ 450.85 [ 725.57

Additional cennections for 46" pipeline may exist but are not known

Table 6. ITP - Kirkuk-Cevhan (Dortyol) FPipeline

¢) Mediterranean Pipeline System Kirkuk to Banias and Tripoli. This svstem is more
than 30 veas old and waz closed in 1982 by Syvria. Syria and Trag re-established trade
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relations in 1998 and the press reportz indicate that exports to Baniag, Syria resmuned in
November 2000, Use of this svstem iz not part of the plan to re-establish Iraqi crude oil
export capability.

3) Pump Stations Electrical System Concepts

I.

a)

b)

d)

f)

h)

Powerlocal to oil production facilities will be restored to operation at 30 Hz and
provided by others. This iz considered critical to the overall snitability/support of
restoration at sites with moderate or partial damage. Fuuther, preservation of the 50 Hz
grid iz the most efficient path toward funure downstream production development and
enelrgy optimization initiatives.

Pumping stations with iireparable damage to pumps and/or their drivers will be
retrofitted according to a 60 Hz quick fix™ plan. This plan iz intended to exploit the
nnmediate availability of pmnps mted for operation with 60 Hz electrical power. For
these situations rental generators rated 60 Hz, alzo believed to be immediately available,
will be mstalled to provide ~60 Hz quick fix” electrical power to the damaged facilities.
The typical worst caze result will be certain 60 Hz quick fix” restored facilities operating
independently and dizcommected from the 30 Hz power grid.

To achieve "60 Hz quick fix™ restoration. the pumnp station will be designed for readily
available UJ.S. standard large pmnps and generator rentals. Pumping stations with
nreparable damage to pmnps and/or their ditvers will be retrofitted with 60 Hz power to
exploit the immediate availability of pumnps rated for operation with 60 Hz electiical
power. Any existing anxilimy 30 Hz equipment which iz suitable for operation at 60 Hz
will be identified and evaluated for continued service. All new equipment will be
designed for satistactory operation at 530/ 60 Hz.

In the interest of futme development initiatives, any pump station that is converted to
1.8, voltages and frequency (i.e. 13.8k Volt / 4160V olt / 480V olt, 60 Hz) for quick fix”
restoration, if economically advantageons to do =o, may be eligible to be restored to the
site”s oniginal frequency and voltage once the local power grid ix deemed reliable.

The electiical design iz bazed on the 1.3 MM BPFD capacity pumnp station and a 0,73 MM
RPD punyp station constiucted at a " greentield” site adjacent to each of the existing pmnp
stations. The svstemn iz designed with redundant generation and the generator selection iz
bazed on the readily available vnit 1dentitied by the U.S. Army Corps of Engineers. In
many cazes the generators selected conld be oversized based on actual site loads, ot due
to delivery time constraints these slections are best for aquick fix™ solution. These
generators are, however, sufficiently zized to accommodate any known punp station
loads. The inumediate availability of more-suitably sized 50 Hz equipiment will be
congidered az an option.

Fuel gas for operating gas turbines generators or existing pumps will be taken fiom the
exizting gas svatem. Ifthe existing gas system iz not available, fuel gas will be taken

from the nearest high pressure GOSP separator and piped to the gas turbines in the area.

Tasks. The first task iz to assess the pipelines and the pump stations. The second task is

to repair or replace the pipelines and pump stationz. The following sections dizcusz these taslks in

Data Subject to Title Page Restrictions F-2-H-8

Otherwise, Treat as

SECREFHOFORN As of 8 May 2008



SECREMNGCFORN

i

Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

tmn for pipelines and for the electrical, mechanical, instrumentation, and piping svstems of the
punp stations.

1) Assessmentof Pipelines. The objective of the assessment process iz to determine if a
pipeline can zafely withstand the internal operating pressure created by the pipeline pump svstem.

A preliminary assessment of a pipeline can be made by a visual ingpection of the line from
one end to the other. Presmnably thiz will be done from and auplane or helicopter. Tlis
visual assessment has at least two limitations.

e Evenifthere are no visnal indicationz of a lealk, the line may be incapable of
withstanding the operating pressuve due to corrosion or other factors.

e Visual azsessment may identify indications of a leak that haz alveady been repaired or
mcorrectlv identify which Line iz leaking.

Nonethelesz, visnal assessment iz likelv to be the most expedient method of asseszing the
amonnt of repair worl needed on pipelines. Visual ingpection of gas pipelines hould provide
an indication of significant war damage even though lealss will not be marlked by spill
damage az for ciude oil pipelines.

The visual assessment will require accurate, specific, and np-to-date information abont the
Iaq pipeline svstem. It iz anabmal and common tendency to place all types of pipelines in a
cominon carridor.  This means that cinde oil. natural gas, and petrolemn products pipelines
may be adjacent to one another and may not be readily distingnizhable for a visnal assessment
of condition if the pipeline svstem plans {layouts) are not known The arrangement and use
of the pipelines will be confirmed at every plant, pmnp station, terminal, etc.

2) Assessment of Pump Stations. If a pnnping station hias not been completely destroved.
assessment involves consideration of its electrical. instrmnentation. mechanical. and piping
systems and well az the azzociated civil and structwral components.

a) Assessment of Pump Station Electrical Systems. Power for pump stations will be
provided at required levels by others.

(1) Fidd/Site Burveys and Testing

Asgessment Teams will be deploved congisting. as a minimmn, of the following
mdividuals in each team:

e Ome electrical engineer having electrical equipment and svstem protection expentize,
e (One electrical techmician with high/low voltage equipment testing expentize.

The Asgessment Teams will smrvey the prump station unitz for both the Rimailah and
Kirlmk oil fields to identify the condition and the capacity of the substation transformers,
the electrical diztiibution equipment. Aszessiment Teams will detenmine the operating
status or fitness for operation of the electrical distribution control equipment. The tean
will note in their smmvey of the potential source for any equipment cirently applied for
other zervice that might be used for restoration of electiical zervice for pmnp station
loads.
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e The zite smvey teams will be equipped with all neceszary equipment and supplies to
safely and completely condnct their aszessment of the pumnp station electiical distribution

equipment

(2) Courses of Action (COASs) for Pump Station Electrical Systems

After the field suvevs and testing, one of the following cowses of action will be zelected.

COA 1
(Minimal Damage)

See Facility Aszessment and Restoration Decizion
Map Diagram. Figure 1 (next page).
Repair exigting 50 Hz equipment.

or
Replace existing equipment with new 30 Hz
equipment.
Usze Power Grid.

or

Uze 50 Hz Generator.

COA 2
(Moderate Damage)

See Figure 1 (next page).
Repair existing 50 Hz equipment

or
Replace existing equipment with new 30 Hz
equipment.
Use Power Grid

or

Uze 50 Hz Generator

COA 3
(Major Damage)

See Figure 1 (next page)..

Place electrical distribution equipment with new
60 Hz equipment

Usze 60 Hz Generators

COA 4
(Major Damage: Pre-
pos.)

See Figure 1 (next page)..

Place electrical diztribution equipment with new
60 Hz equipment

Uze 60 Hz Generators
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Figure 1: Facility Electrical Assessment And Restoration Decision Map Diagram
Iy Assessment of Pump Station Instrumentation and Control Systems

For the cage of minimal dizturbance to a facility, a site survey of the instrumentation and
control svstem will be required. As facilities have been in operation for many vears they will
have a variety of instrmnentation and control systems in uze ranging from pnewnatic zelf
contained controllers to electronic Distributed Control Systems. Repairs will involve
evalnating the health of individual devices and systems to determine if they can be retumed to
service or replaced.

Transmitters if found defective will be easily replaced. Pressure ganges and thermometers can
be acquired in standard ranges to thcilitate rapid replacement.

Control valves and flow elements are sized based on facility process condition and can only
be zpecified and replaced after the aszeszment iz made. It control valves are found to be
defective, manual bypass valves can be utilized nntil replacements can be zowrced but they
will requure manual operator intervention. Local indicators will be required i sight of bypass
valves to facilitate thiz control.
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Relief valves at a minimmn must be removed and tested prior torestart. As thev ave
mdividually sized and will likely be fiom several different manufactures it is recommended
that a zelection of standard sized valver with a range of orifices iz acquired to facilitate rapid
replacement.

<) Assessment of Pump Station Mechanical Systems

Mechanical equipment condition will be assessed by field site smvevs. Tanks. pumps. and
other mechanical equipment will be aszeszed by respective specialistz. The condition of
equipment will be reviewed for repair or replacement. Details of restoration of availability of
mechanical equipment for crnde oil production are dizcussed in "Repair/Replacement
Optionz-Pump Stations™ paragraph below.

d) Assessment of Pump Station Piping Systems

Pump station piping can be defined az the lines connecting to the transmission pipelines, and
lines that connect to equipment such ag pumps. vessels, and tanls 1 the Pump Station. These
lines are designed to ASME R31.3, Process Piping.

Initial azseszment of the piping svstemsz wonld be visual and will require a ziteffield survey.
Aerial smvey may point out major damage. however, these interconnecting piping arve sinaller
in size than the pipelines and aerial suvey may not identity damage.

Further assessient will be required to ensure suitability and integiity of the existing piping
svstems. The guidance on finther assessment can be obtained from API 370 Piping
Inspection Code: Inzpection, repair. alteration. and re-rating of in-service piping svstems. and
API RP 374 Ingpection practices for piping svstem components. This aszessment will inchude
msgpection for types of corrosion and cracking, presse testing, material velification,
mspection of valves, flanged joints. and welds. Special equipment may be required for
measurement of wall thickness and corrosion ingpection.

For thiz phaze, an API 570-certified inzpector will be required.
&) Civil/Structural Assessment of Pump Stations and Pipelines

Civil/Structiral will develop the site azsessments and work orders required to repair or
replace the concrete and steel stimctuues required by the project.

Civil mfrastructire will be assessed and repaired as required to allow access for the mission.
Civil stiuctural will be respongible for material MTOg= in the project areas.

3) Repair / Replacement Options - Pipeines

a) Pipeline Repair Flan

Those zections of pipelines damaged by wartare or sabotage will have to be replaced.

Cutting out and replacing sections of pipeline iz a standard industry practice.  Guidance
regarding all types of acceptable repairs to crude oil pipelines can be obtained from ASME
B31.4 and from American Petrolemn Institute publication RP 2200, Repairing Cinde Oil,
Liquetied Petrolemn Gas and Product Pipelines. Guidance regarding all tvpes of acceptable
repaits to gaz pipelines can be obtained from ASME RB31.8. This code alzo provides valuable
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gumidance for design. operation. and repair of sonr gas pipelines that will be encountered in
northern Iraq. {"Sow™ indicates that the gas or oil containg hvdrogen sulfide. H;S. HSisnot
only highly toxic bt alzo can embrittle steel pipelines and their welds unless appropriate
steel allovs are uzed together with appropriate welding procednres ax dezcribed ASME R31 .8
(1999} and the references it cites.

Iy Maximun Allowable Operating Pressure

The ey izsue in retuining a pipeline to service with the desived flow capacity is to establish
that it has an adequate M AOP (Maximmn Allowable Operating Pressure). The MAOP isa
fimction of the pipe diameter, pipe wall thickness. and pipe grade (specified minimmun vield
strength). For new pipelines the design MAOP iz verified by a hivdrostatic test. For existing
pipelines the MAOP may be affected by corrogion and other types of damage (assmming
mptures have been repaived). The effectz of the damage on the MACOP can be establizhed by
hvdro testing, presswme testing. or by ahigh-resolution internal inspection. The pros and cons
of these methods are discussed below.

¢) Pressure Test

In a pressure test a section of the pipeline iz pressured with its existing ciude oil contents.
For ahvdrotest the oil iz displaced with water and the pressure test iz condncted with water.
A pressiwe test of a gas pipeline hounld alwavs be a hvdrotest. If the line ruptures during the
test. the consequences of testing with crude oil can be much more signiticant than it testing
with water. The fimdamental problemn with pressure testing existing lines is that if the line is
heavily corroded or damaged the result can be a seriex of individual failures, repairs, retests,
additional failures lasting an indefinite period of time. A finther complication i that the ends
of the section being tested are commaonly chosen to be closed valves. If the valve leaks it iz
gometimes possible to inject sealant to obtain a seal. If thiz doesnot stop the lealk. the line
must be cut from the valve and cappedin order to do the pressue test. Guidance about
pressure testing iz available fiom American Petrolewmn Institute publication RP 1110,
Pressure Testing of Liquid Petrolemn Pipelines.

d) Internal Pipeline Inspection

An internal ingpection ig condncted by pumping an instrumented device through the pipeline.

Objects pumped through pipelines arve known as “pige.” Instrmnented devices designed to

accuratelv measire the wall thiclness of the pipeline ag it iz being pumped through it are

known as high resolution pipeline inzpection pigs. Inspections with this tvpe of device are
availlable from several service fitms including Pipeline Integrity Intemnational (PII).

Tuboszcope, and H. Rosen. Thix zervice iz available for all pipeline sizez. The firms can

provide an interpretation of the resmltz in terms of the MAOP for each damaged area of the

pipeline. Ifall of the areas with an MAOP less than the desired MAOP are repaired

(reinforced). then the MAOP of the pipeline shonld be zatisfactory for operation. To

satiztactorily pertorm this type of ingpection the following steps and conditions mmst be

safizfied.

(1) The pipeline must have hydranlic integrity, i.e. all ruptures and leals mmst have been
repaired.

(2) Pigzmust be able to pass tlwongh the pipeline. Some tyvpes of valves. bends with radii
lesz than 3 pipeline diameters (poszibly 3 pipeline dimmeters depending on inspection
tool). and other factors can preclude passage of an inzpection pig. Thiz iz normally
established by review of the pipeline plans by the service company and ultimately by
punping a ganging pig throngh the pipeline.
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(3) The pipeline must be clean of debriz and of deposits on the mternal wall of the pipeline.
Thiz condition iz obtained by repeatedly punping of zcraping/cleaning pigs throngh the
pipeling mtil they come out clean. {Clean in this senze does not mean clean of crude ail.
Pigs of all tvpes are compatible with contimmed operation of'a crude ol pipeline)

Obviously, a pipeline must have conziderable integrity for the pigs to be pmunped through
it. The process of preparing an operating pipeline for a pipeline inspection can easily last
a zeveral weeks to a month. Atfter the inspection run has been made. it comumonly tales
two to 2ix weels to obtain the analvzis of the data fiom the ingpection service company.
Thiz iz clearly a highly technical, specialized. lengthy, and costly process. The kev
advantage with it 1z that, once completed. the locations and extent of daimage needing to
be repaired are accurately known and the limiting operating pressure for nsing the
pipeline " az-iz” iz determined.

The larger and more critical the pipeline iz to the export objective, the more important it
i® to condnct an internal ingpection for planning and reliability puiposes.

The final point to be made iz that even atter the obvious pipeline 1uptres have been
repaired. there will need to be a significant ongoing etfort to establish pipeline
capabilitiex and reliability and for additional constiuction to repair pipeline defects.

&) New Pipeline Construction

Under the worst case scenario constiuction has been considered for a new. 36-inch parallel
loop pipeline of an exizting 36-inch pipeline. The existing 36-inch pipeline and the new loop
pipeline will move oil from the replacement Rumailah GOSPs to the replacement IPSA-1
punp station. The total approximate line length would be 0.3 miles. The objective would be
to rednce power and pump station requirements as well as dependence on old pipeline
svstems. However, the viability of thiz approach remains to be contivmed by hydraulic
engineering calculations.

A new 42-inch, four-mile pipeline from North Rimailah Central GOSP to the Noith
Rumailah Gathering Station is alzo planned. The pipeline iz needed to combine the North
Rumailah Central GOSP oil production to the new punp station at the Gathering Station.

Additional information on these proposed new pipelines iz provided in thiz Appendix under
Tab E. GOSPs.

It iz not anticipated that pipe wonld be on the critical path for either material acquizition or
congtimction. Valves may be the most critical item for the conztiuction of these new
pipelines.

4) Repair / Replacement Options — Pump Stations
The worst caze azsunption is that each destroved pump station will be replaced with one (or
more) genelic pump stations, A conceptal process flow diagram for a generic prunp station
12 shown in Figure 2 (next page). The following sections discuss the repair and replacement
of punp station’s mechanical, piping. electrical. and instrmnentation svstems.
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Figure 2: Typical Pump Station
a) Pump Station Mechanical System Engineering/Design

The initial aszessment will include a smvey of the following critical equipment, as a
minimmun, needed to establish immediate ciude oil production: Booster prumps and drivers,
shipper pumps and drivers, chemical injection packages, gas tmbine driven electric
generators, diesel engine diiven emergency generators, instimment air compressor package,
firewater pumps. and firewater storage tanks.

The initial aszessment will identify equipment that can be repaired and equipment that must
be replaced for the "quick fix” phase. Any equipment that must be replaced will be placed on
mmimediate requigition.

Equipment for the ~Greenfield” phase will be placed on immediate requisition.

All equipment to be prwchased new will be specified for compliance with latest editions of
KBR standards and corresponding indnstiy standards for respective equipment items. E.g.
hydrocarbon pumps will be specified to API 610, latest edition and corresponding KBR

centrifugal pump specification.

Iy Pump Station Piping Repair /Replacement
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Damaged pipe shall be repaired or replaced. Repair, alteration and re-rating of piping
svstems ghall be per APT 370, and fabrication and design shall be per ASME B31.3. Removal
and replacement. of the damaged section iz acceptable. Piping Engineer will determine if
repair or replacement with new spools are more practical for the situation. Undamaged piping
material and fittings may be re-used.

If the equipment. that the piping iz commected to iz replaced and not identical to the old
equipment, the piping will not fit and will need to be revised orreplaced. Ceititied
information on new equipment will be required right away.

Valves ghall be inzpected externally and internally for damage. Damaged valves shall be
repaired az mmch az possible, or replaced if damage iz major. Valve zeals, O-ringg, zeatz, and
operators, if any, shall be checked. Flanged connections shall be checked for gaslkets.
Damaged gaskets shall be replaced.

It iz recommended that liigh precizion swveving equipment such az HICAD (digital capture)
be used to verify elevations and orientations. If piping 1= rerouted due to equipment change or
relocation of equipinent. a stress review iz required to verify loads and stresses.

¢) Pump Station Electrical System Engineering/Design

Using input from the pmnp station Asseszment Teams. engineering will determine
appropriate repair‘restoration design. Design drawings and other documents will be prepared
to facilitate gite Constinction activities. Specifications will be prepared for any engineered
equipment identified for replacement or needed to otherwize malce the pumnp station suitable
for support of oil field production. In addition to drawings, specifications, and other
Constiuction support docinents, engieering will prepare complete bills of material along
with the equipment specifications, purchase of the necessary materials and equipment needed
for restoration.

With severe levels of damage to rotating equipment at ceitain punp station. a 60 Hz ~quick
fix" electrical restoration will be implemented (see Figure 1. page 10, Facility Electrical
Asgesinent and Restoration Decigion Map Diagram) in order to minimize the time oil
production iz lost. This ~qumck fix" solution resnlts in the need of one or more LM 2300, 60
Hz generators or Solar Centanr (2 MW mnits) and new 60 Hz electrical distribution
equipment. Once the appropriate level of power iz provided by others, the pump station will
be restored to the gite’s original voltage and frequency.

The design. construction and installation of a new prunp station are bazed on a 60 Hz svstem
and shall be in accordance with American industry standards, codes. and practices. The
deszign hall be bazed on the following standards: NEC, ANSI IEEE, NEMA, and UL.
Repairs or up-grades to existing Pump Station where the power svstem i to remain at 30 Hz
ghall be in accordance with prevailing standards, codes, and practices where applicable.

The design of all pump stations are similar in the respect that the electrical svstem iz based on
4160V generation with step-up transformers to supply power for the shipping pumps rated
13.2 V., 3500hp, 60 Hz, 3 ph. The booster pumps and stabilizer prunps will be 4000 V., 60
Hz 3 ph electric diives. The svstem voltage for low voltage motors and loads shall be 480 7V,
3ph 60 Hz
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(1) Electrical Equipment

For the “quick fix™ solution. the electrical distribution and control equipment will be
inztalled in a pre-fabricated electiical building. This building will honze the 15 kV
switchgear, 4.16 kV switchgearMCC, 480 V switchgear, low voltage MCC, UPS svstem.
125 VDC svstem. and lighting panel boards. The building will include a battery room and
a control room. All equipment will be pre-installed in the building, wired and tested at the
building fabricator’s facility. The electrical building will include 100 percent redundant
HWVAC and pressurization units. The completed building will be shipped as a package
it to the pump station site in one or more shipping zections dimensionally dexigned for
air freight and arranged for easy field re-comection. The approach of a pre-fabricated
building will facilitate the construction and commissioning etficiency.

Provizion for fittnre power giid tie-<in will be accomplished by installing two futwe
incoming breaker zections on the 13 kV switchgear. These mcoming sections ultimatelv
will be supplied grid power from 11 kV step-down transformers.

New 60 Hz transformer will be equipped with taps ag required to permit 30 Hz operation
at coresponding 50 Hz standard voltages (i.e. 13.8/11 kV, 4.16/3.3 KV, 480380 V)

Ajustable fequency diives (AFD &) may be congidered for application to large 60 Hz
punps az an option. The AFD s would allow 3500 hp, 13.2 KV, 60 Hz electiic motor
drivers for pipeline shipping pumps to be used on a 30 Hz power grid. The AFD would
provide frequency converzion from 50 Hz to 60 Hz for the 60 Hz electiic motor and
would also provide a "soft stant”™ for the 60 Hz electric motor, which would decrease the
amonnt of generation required. The AFD could be used for flow control on the pipeline
shipping punps as well,

The Control Room will house the Safetyv System and the Plant Automation Svstemn
cabinets, computer conzoles and aszociated firniture for the operators. The equipment
will be installed and wired at the huilding fabricator’s facility,

(2) One-Line Diagrams

Figure 3 (next page) shows a conceptual one-line diagram for a Tvpical Pumping
Station.

Figure 4 (page 18) shows a conceptual one-line diagram for a 750,000 thouzand RPD
pumping station, (Rwmailah Gathering Center Punp Station).

Figure 5 (page 19) shows a conceptual one-line diagram for a 1.5 MM BPD pumping
station, (IPSA 1 Punyp Station).
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d) Pump Station Instrumentation Engineering/Design
For worst caze gcenatio requiring constiuction of new facilities, it iz envisioned that a
new control svstem based on standard Industrial Control System will be added. This
svstem 18 referred to as the Plant Control and Monitoring Svstems (PCMS). The PCMS
shall congist of new field instrumentation and new computer bazed sub-svstems (Process
Antomation System and Safety Svstem).

All insgtruments and control svstems shall comply with recognized indnstry standards.
The field instrumentation will be wired to local junction boxes distributed tlwoughout the
facilities. Cables from the local junction boxes will be wired to Controllers and

Diput/ Cutput (1/0) Panels for the PCMS. The Process Antomation System (PAS) and
Safety System controllers and I'0 panels will be located in the Control 1oom. See Figure
6 (next page) for typical svstem architecture.

A Control Center shall serve as the primary operator interface and monitoring location
for each facility. The Control Center shall be in a dedicated area of the Electrical
Building for the facility. A PC-bazed desldop computer <hall serve az the operator’s
conzole for the PAS and Safety Svstem. This congole shall intertace with the PCMS via a
data highway.

The tollowing design practices will be adhered to in the dexign of anew facility:

e Standard 24 VDC. 4-20 milliamyp field transmitters shall be utilized to monitor and
control the various flow, pressure and temperature process conditions.

e For pressure measurement transimitters and ganges shall be comected to vessels (1 7
mintmmmn) and piping (3/4™ npt) wtilizing isolation valves.

e  Flow meaziwement for non cnstody transter application shall primarily be made with
orifice meters. For custody transfer of oil. twbine meters shall be ntilized and for custody
transfer of gas, orifice meter mns ghall be nzed. For orifice meters the preferable
connection iz to direct mount transmitters to minimize impulse line errors,

e  Temperature transmitters shall be divect monnted to thermowells. Elements ghall be 100
olun platimun RTDs. Thermowells ghall be fabricated from 316 S8 bar stock aga
minimun. with 1 4™ flanged process commections on piping and 2 on vessels,

A safety svstem independent, stand-alone. ligh infegrity svstem shall be provided to

implement safety related interlocks. SIS svstems will be dexigned and programimed bazed on

approved canze & effect chaitz. The canse and effects are based on the requirements of API-

RP-14C and all modifications to the approved logics will require a management of change

procedure. The SIS svstem ghall be selected to provide necessary reliability to bring facility

to asafe condition in caze of an upset.

In general, the tiip philogophy shall be a de-energize to trip (fail-zate) for process and pump

tripz. SIS zenzors shall not be nzed for process control. but the samne senzor may be uzed for

monitoring. All SIS main confrollers shall be conmected to the PAS via redundant
comimuucation links to transmit alarm. status and commmnand functions.
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Figure 6. Pump Station Instrumentation and Control System Replacement
4. SERVICE SUPPORT. See Rase PLAN and Anex I

5 COMMAND AND SIGNAL. See Bage PLAN and Annex H.
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TABI(INTERMEDIATE TERMINALS) to APPENDIX 2 (ENGINEERING) to ANNEX
F (CONSTRUCTION & ENGINEERING) to LOGCAP CONTINGENCY SUPPORT
PLAN

REFERENCES, See ANNEX N, Appendix 4.
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,
1. SITUATION. See Baze PLAN.
2. MISSION. See Base PLAN.
3. EXECUTION. SeeBase PLAN.
a. Concept of Operations,

1) Strategic distribution will begin with a " quick fix™ to move the product. followed by a planto
provide long-term operation.

2y Quick fix will provide 300 million bawrels per day (MM BPD) crude export via Al Faw
Terminal to the Mina Al Bakar marine facilities.

3) The follow up phasez will complete facilities to achieve:

(a) Export 2.7 MM BPD via Al Faw. IPSA pipeline. and/or I-T pipeline.
(Iy Provide 0.4 MM BRPD crude oil for in-country refining/consumption.

4) The restoration scenario ranges fiom minor repair and refinbislunent to major damage with
complete “greenfield” replacement. The unlmown design details, capacities, etc. of the
exizting in-place facilities will not be available until Aszessment Teams begin work in-
comitry. The extent and degree of damage to expect iz alzo unknown. Due to the level of

miknowng, the restoration ix not bazed on repair and reuse of the existing facilities.

5) Thiz basis allows the fastest program of design. constiuction and startup to reach the target
export level and provide in-countiy products.

6) Restoration will be a ~greentield” site next to the existing storage tenninals selected.
7y Restoration of the pumping station will be a standard generic station with one or two setz of
series pumps depending on the required capacity and outlet pressure. The pumyp station will

be constructed at a greenfield” site next to existing stations.

8) Additional engineering studies gshow that new larger pipelines can replace the existing
pipelines and rednce the pump zizes cmrently assumed.

9}y Thiz power will be supplied to the battery limit of each terminal by others. This iz considered
critical to the overall suitability/support of restoration at sitex with moderate or partial
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damage. Further. preservation of the 50 Hz grid iz the most efficient path toward future
downstream production development and energy optimization initiatives.

1) To achieve "quick fix™ restoration. the pumnyp station and terminal will be designed for the
readily available large pumps and generator rentals identitied by the U.S. Atmy Corps of
Engineers. Pump Stations and Tenminals with irreparable damage to pumps and/or their
drivers will be retrofitted with 60 Hz power to exploit the early availability of pumps rated
for operation with 60 Hz electrical power. Any existing anxiliary 30 Hz equipment which is
smitable for operation at 60 Hz will be identified and evaluated for continued service. All new
equipment will be designed for satisfactory operation at 530/60 Hz,

11) Inthe interest of futiwe development initiatives, any prunp station or texminal that is
convelted to TS, voltages and frequency (L.e. 13.8kV /4160 V /480 V. 60 Hz) for "quick
fix" restoration, if economically advantageous to do =o. mav be eligible to be restored to the
site's original frequency and voltage once the local power giid iz deemed reliable.

12) Restoration will be a standard generic prunp station constincted at a "greenfield” site next to
each existing punp station location. The electrical distribution svstem iz based on the
standard generic pmunp station operating at 60 Hz,

13) Fuel gas for operating gas twbines generators or existing pumps will be taken from the
existing gaz svstem. Ifthe existing gas svstem iz not availible, fuel gas will be talen fiom the
nearest high pressure GOSP seperator and piped to the gas twbines in the area.

14) Generic Major Pump Station Capacity.

(a) The generic punp station, illnstrated in Figure 1 (next page), has two parallel zetz of
punps to handle the flow rate of up to 1,300 MM BPD. Each pumyp set iz one booster
and 2 shipper punps in zeries. The booster pump 1aizes the pressure by 40 psi for
delivery to the suction of the shipper pumps. The two series shipper pumps increase the
flowing pressure by 173 psi each. The booster prump and two shipper pumps gives the
pmnp station a pressure rise of 386 pai. The initial export capacity for Al Faw Terminal,
curing the 1.2 MM BPD produnction phase, is required to be 300 MM BPD. The follow-
up 2.4 MM BPD phase will require an increase up to a total of 1.1 MM BPD export quota
for Al Faw. The 3.1 MM BPD phaze will require an increase to a total of 1.8 MM RPD
export quota for Al Faw,

(I The initial 1.2 MM BPD quick fix phase, will be started up with a one train generic pamp
station set. Later, the 1.1 MM BPD export quota for the 2 nd phase will require an
additional zet, making two generic prunp stations at Al Faw. The third phaze will require
an additional =et. making three generic pump set at Al Faw piunp station.

(¢) The AlFaw pump station will operate as straight-thru if thele are no tanks available.
15) Al Faw Storage Tanks.
(a2) The zecond and thitd phase will require storage tanks at Al Faw for loading of ships.
Four 1,000,000 harral tanks at Al Faw pumyp station. The storage tanks will give 48 Ir of

storage for the pipeline. The hooster pmunp will tloat on the storage tanks and the inlet
pipeline.
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Figure 1: Typical Generic Pump Station
b. Tasks.

1) Electrical System Field/Site Surveys and Testing. The efforts for aszessment and
restoration for the terminal will conzist of the following major activities:

2y Assessment Teams: The Aszessment Teamsz will svey the terminal mits for both the
Rumailah and Kl odl fields. They will identify the condition and the capacity of the
smbstation transtformers and the electiical distribution equuipment to adequately supply the
electrical loads of the tenminal. The operating status or fitness for operation of the electrical
distribution control equipment will be determined. The team will note in their survey of the
potential sonrce for any equipment ciwrently applied for other service that might be uzed tor
restoration of electiical service for teuminal loads.

3) Restoration:

(a) Terminal Electrical Svstem Engineering/Design. Using input received from the
terminal asseszment teams. engineering will determine appropriate repair/restoration
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dezign. Desgign drawingz and other documents will be prepared to facilitate site
congtimction activities. Specifications will be prepared for anv engineered equipment
identified for replacement. In addition to drawings, gpecifications, and other C ongtiuction
support documents, engineering will prepare complete bills of material along with the
equipment specifications, purchaze of the necessary materials and equipment needed for
restoration.

With severe levels of damage to rotating equipment at the terminal. a 60 Hz ~quick fix”
electrical restoration will be implemented, azs desciibed in Figure 2 (next page). This
Tquick fix” zolation resmltz in the need of one or more LM2300, 60 Hz generators or
Solar Centaur (2 MW units) and new 60 Hz electrical distribution equipment. Once the
local gud iz restored and available as a source of reliable power, the terminal will be
restored to the zite’s original voltage and frequency.

Undamage. operational terminalz will remain on 30 Hz power. If the power giid iz not
available or deemed wnreliable, temporay 30 Hz generation will be provided.

The electrical dezign is based on the terminal conztiucted at a greenfield” zite adjacent
to each of the exizting terminal locations selected The svstem iz designed with redundant
generation and the generator zelection iz bazed on the readily available unit identified by
the T1.8. Ammyv Corps of Engineers (USACE). See Figure 3, page 6. In many cazes the
generators selected conld be oversized bazed on actual zite loads, tut dne to delivery time
congtraints these slections are best for a "quick fix™ solution. These generators ave,
however, sufficiently sized to accommodate any known terminal loads. The immediate
availability of more-suitably sized 50 Hz equipment will be considered as an option.
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Figure 2: Facility Assessient and Restoration Decizion Map Diagram
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The design, constimction and installation of anew terminal are bazed on a 60 Hz svstem
and will be in accordance with American indnstry standards, codes, and practices. The
dezign will be based on the following standards: NEC, ANSL IEEE, NEM A, and UL,
Repairs or up-grades to existing terminals where the power svstem is to remain at 50 Hz
will be in accordance with prevailing standards, codes, and practices where applicable.

The design of all Punp Stations are similar in the respect that the electiical svstem iz
bazed on 4160 V generation with step-up transformers to supply power for the shipping
punps rated 13.2 KV, 3500 lip. 60 Hz, 3 ph. The booster pimps and stabilizer paunps will
be 4000V, 60 Hz 3 ph electric diives. The system voltage for low voltage motors and
loads will be 480 V. 3 ph, 60 Hz.

Electrical Equipment. For the “quick fix" zolution, the electiical distribution and
control equipment will be installed in a pre-tabricated electrical building, Thiz building
will honse the 13 KV switchgear, 4.16 kV switchgear/MCC, 480 V switchgear, low
voltage MCC, UPS gvstem. 123 VDC svstem. and lighting panelboards. The bwlding will
include a battery 1oom and a control room. All equipment will be pre-installed in the
building, wired and tested at the tuilding fabricator’s facility. The electrical building will
mclude 10026 redundant HV AC and Pressunization nnitz. The completed building will be
shipped as a package unit to the terminal gite in one or more shipping sections
dimensionally dexigned for air freight and arranged for easv field re-connection. The
approach of a pre-fabricated building will facilitate the constimction and cominissioning
efficiency.

New 60 hertz transformers will be equipped with taps az required to permit 30 Hz
operation at coregponding 30 heitz standard voltages (ie. 13.8/11 kV, 4.16/3.3 kV,
480/380 V).

Ajustable fequency diives (AFD&) may be considered for application to large 60 Hz
pumnps az an option. The AFD s would allow 3500 hp, 13.2 KV, 60 Hz electiic motor
drivers for pipeline shipping pumps to be used on a 30 Hz power grid. The AFD would
provide frequency converzion from 50 Hz to 60 Hz for the 60 Hz electiic motor and
would also provide a "goft stmt™ for the 60 Hz electric motor, which wonld decrease the
amonnt of generation required. The AFD could be used for flow control on the pipeline
shipping punps as well,

The Control Room will house the Safetv System and the Plant Automation Svstemn
cabinets. compnter consoles and associated forniture for the operators. The equipment
will be installed and wired at the uilding fabricator's facility.

Mechanical Equipment: The initial assessment will include a smvey of the following
critical equipment, ag a minimun, needed to establizh immediate crude oil production:
Rooster pumps and drivers, shipper prunps and drivers, chemical injection packages, gas
turbine dviven electric generators. diesel engine diiven emeigency generators. mstrument
alr compressor package, firewater prunps, firewater storage tanks.

The initial azzeszment will identify equipment that can be repaired and equipment that
muzt be replaced for the quick fix™ phase. Any equipment that must be replaced will be
placed on immediate requisition.
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(@)

Equipment for the ~Greenfield” phaze will be placed on imimediate requisition

All equipment to be purchased new will be specified for compliance with latest editions
of KBR standards and correzponding indnstry standards for respective equipment items.
E.g. hyvdrocarbon pumps will be specified to API 610, latest edition and corresponding
KBER centritugal punp specification.

Instrumentation: For each "greenfield” facility, a control svstem based on standard
Industrial Control System will be utilized. Thiz svstem iz refered to as the Plant Control
and Monitoring, Systems (PCMS). The PCMS will congsist of field imstrmnentation and
computer baged sub-gystems (Procesz Antomation Svstem and Safety Svstem).

The field instrumentation will be wired to local junction boxes distributed tlronghout the
facilities. Cables from the local junction boxes will be wired to Controllers and

Diput/ Cutput (1/0) Panels for the PCMS. The Process Antomation System (PAS) and
Safety Svstem (SIS) controllers and IY0 panels will be located in the Control room.

A Control Center will zerve az the primary operator intertace and monitoring location for
each facility. The Control Center will be in a dedicated area of the Electiical Building for
the facility. A PC-baged deslktop computer will serve as the operator’s congole for the
PAS and Safety System. Thiz congole will intertace with the PCMS viaa data highway.

The following design practices will be adhered to in the design of a new terminal.

(1) Standard 24 VDC, 4-20 milliamyp field transmitters will be utilized to monitor and
confrol the various flow. pressre and temnperature process conditions.

(2) Forlevel measrement the preferred technology iz radar az it iz imimune to the etffects
of changes in specific gravity of measured fluidsz. All level control and monitoring
transmitters will be mounted on flanges on the top of tanls. For floating roof tvpe
tanks, float or hyvdrostatic gavnging svstem will be utilized.

(3) Usze oflevel ganges will be munmimized but armored gage glasses will be utilized 1f
e CesRaLy,

(4 For prezsire measmement transmitters and ganges will be connected to vessels (1 147
minimum ) and piping (3/4” npt) utilizing izolation valves.

(5) Flow measmrement. for non custody transter application will primarily be made with
orifice meters. For custody transter of oil. turbine meters will be ntilized and for
custody transter of gas, orifice meter ung will be uzed. For orifice meters the
preferable connection ig to direct mount transmitters to minimize impulse line errors.

(6) Temperature transimitters will be divect mounted to thexmowells. Elements will be
100 olun platimum RTDz. Thermowells will be fabricated from 316 SS bar stock az a
minimmn. with 1 %" flanged process coimections on piping and 2™ on vessels.

A safety svstem independent, stand-alone. high integrity svstem will be provided to
implement safety related inteocks. SIS svstems will be designed and programmed
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based on approved cause and effect charts. The canse and effects are based on the
requirements of API-RP-14C and all modifications to the approved logics will
require a management of change procedure. The SIS svstem will be zelected to
provide necessary reliability to bring facility to a zafe condition in case of an upset.

In general, the trip philosophy will be de-energize to trip (fail-zafe) for process and
punp tripz. SIS zenzors will not be uzed for process control, but the same sensor may
be used for monitoring. All SIS main controllers will be connected to the PAS via
rechmdant commumication hinlss to transmit alann. statuz and comimand fonctions.

For the caze of minimal distmbance to a facility where there iz intent to restore the
facility, a site smvey will be requured. As facilities have been in operation for manv
vears they will have a variety of instimmentation and control svstems in usge ranging
from pnewmatic self contained controllers to electronic Distribnted Control Systeims.
Repairs will involve evaluating the health of individual devices and svstems to
determine if theyv can be retwned to service or replaced.

Tranzmitters if found detective will be eazily replaced. Pressmme gauges and
thenmometers can be acquired in standard ranges to facilitate rapid replacement.

Control valves and flow elements can not be pre-ordered. They are items that have to
be zpecitied base on facility process condition. If control valves are found to he
defective, manual bypass valves can be tilized until replacements can be zowrced bt
thev will require mannal operator intervention. Local indicators will be required in
sight of bypass valves to facilitate this control.

Relief valves at a minimmn st be removed and tested prior to restant. As they are
mdividually sized and will likely be fiom several different manufactures it iz
recommended that a selection of standard sized valves with a range of orifices iz
acquired to facilitate rapid replacement.

Non electronic control systems will require eventual replacement with electronic
gvstems as commmication between GOSPs, Pumnp stations and Unloading tenninals
iz ezzential for proper field operations.

(e} Intermediate Terminal Piping: This peitaing to the piping interconnecting to the
pipelines from GOSP = and Pumping Stations to the intermediate terminal and from the
intermediate terminal to the main terminal pipelines. It alzo includes all piping
intercomecting equipment within the intermediate terminal such as pumps, tanks, and
vesgels, Thiz piping includes flare lines.

(1) Initial azsessment will be visual. Aerial survey can show major damage on large
lines, however, smaller zize lines mav not be determinable from the aerial smvey. A
field/zite smrvey will be required to aszess damage.

(2) Ifitiz determined that the restoration effort will be for a minor repair and
refinbishment, the ~Quick Fix" phaze will entail ingpection by a certified piping
mspector. Damaged piping will be repaired or replaced. Inspection. repair, testing
and replacement will be per API 570 Piping Inspection code. APIRP 574 Inzpection
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practices, and ASME B31.3 Process Piping. Repair may involve cutting and re-use
of existing material.

(3) Valves will be inspected for damage and operability. Valve internals — O-rings.
seals, gear operators, seatz, etc. will be thoroughly checked and tested. Damaged
valves will be replaced or repaired.

(4) Gaskets on flanged comnections will be inspected. Damaged gaslcets will be
replaced.

(5 If equipment iz to be replaced due to damage and the replacement equipment is not
identical, the piping connected to the equipment will not fit and will have to be
revized or replaced by new piping. Certified information on new equipment will be
required.

(6) Tt iz recommended that high precision smrveving equipment such as HICAD (digital
capture} be nzed to verify elevations and orientations,

(%) Pipe supportz will be inspected. Damaged pipe supports will be repaired or replaced.
Majority of pipe supports can be field fabricated from steel plates and structural
members. Special supports such ag springs will be procured.

(8) Fornew pipe routing or for a greentield intermediate terminal piping, all piping will
be analvzed per ASME B31.3 Procesz Piping Code and recommended vendor
allowable loads. All piping svstemz will follow BRS standards and specifications for
fabuication and installation.

(9) All piping will be non-destinctive examination (NDE) and pressuwe tested per the
piping code before acceptance. Supply of potable water will be made available for
hyvdrotesting. Pnemmatic testing iz discomraged for safety reasons.

10y All new and existing piping will have corrosion protection. Sandblasting and
painting/insulation will be per BRS standards.

4. SERVICE SUPPORT. See ANNEX I

5. COMMAND AND SIGNAL. See Baze PLAN. ANNEX A. and ANNEX H.
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TAB J(EXFPORT) to AFPENDIX 2 (ENGINEERING) to ANNEX F (CONSTRUCTION AND
ENGINEERING) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.
The exportation plans to follow are based on References 1, 5, and 6.

1) Reterence 1 Report of the Group of United Nations Expeits Established Pursuant to
Paragraph 30 of the Secwity Commcil Rexolution 1284 (2000)
Reference | was prepared based on site vigits to the Mina al Bala Terminal and the Khor al
Amayva Terminal on 27 Jamary 2000.

2) Retference 2 Intelligence Research Paper prepared by the Divectorate of Intelligence
1A 92-10019
RTT 92-10063
June 1992
“Mina al Bakr: Traq Persian Gult Oil Export Tenminal (17)
Reference 2 iz an Arial photograph and text describing daimage to the terminal after Desert
Stormn.

3) Reference 3 Process Flow Diagram
Al Faw & Mina al Bakr Terminals
Drawing Nwnber 670-PF-03 No Revision No Date
Army Corpr of Engineers
Department of Detfense
4} Reference 4 Mina al Bakr Deep Sea Terminal
Drawing Nwnber 3-AFA-4 Revizgion 0 Dated 7-28-82

4} Reference 4 Mina al Bakr Deep Sea Terminal
Drawing Nwnber 3-AFA-4 Revizgion 0 Dated 7-28-82

3} Simplitied Flow Diagram
Southern Irag
Drawing munber 3-F-002
No revizion dated 18 March 19853
6) Geographic Locations
Arabian Gulf Sea Izlands
Drawing Nwnber 3-M-118
Revigion 1 dated 8 Ime 19853
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,
1. SITUATION. See Baze PLAN.

2. MISSION. See Bazse PLAN.
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3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations - Terminal. There are three zcenario levels (worst, best, & most
probable) conzidered for damage assessiment/repairreplacement for the Mina al Bakr Terminal to
ensure the stipulated export target levles.

1) Worst Case. In the worse caze. there 1z major damage to all topside facilities including,
the deck stimcture while the support stiuctinres below the waterline remaing zound. Extent
of the damage includes all topzide equipment., loading arms, electrical and piping. In the
event of major damage to Mina al Bakr, three alternatives were considered.

a)  Alternative No. 1 Completely replace the topzides.

Iy Alternative No. 2 Use the partially completed Khor al Amava terminal if major
damage has not occurred.

¢) Alternative 3 Install 2 No. SPM"# (Simgle Point Mooring) near Mina al Baky,

2) Best Case. Under the best caze, there iz no collateral damage to the topsides and existing
conditiong zimilar to obzervations noted in the UN Report (Retf. 1). Two altemnatives have
been conzidered for the minor damage caze:

a)  Alternative No. | - Fix or replace non operational equipment with new equipment
provided supporting structures are sound and still have an adequate service life.

Iy Alternative No. 2 - Install two No. Single Point Mooring (SPMg) near Mina al Bakr.

3) Probable Case —Scenario 3. Thiz caze iz assmmed to be the same as the Best Case
Scenatio. 2.

I. Concept of Operations - Oil Export Pipeines. Export pipelines cany the ciude il from a
location inside Iraq to one of the export terminals in the Persian Gulf. Iraq has built two of these
terminalz: Mina Al Bakr and IChor Al Amava. The pimpose of this section i to dizcuss the
export pipeline svstems identified above. Thesze pipelines have both on-land and offthore
sections. Some material prezented in Tab F. Pipelines-Pump Stations will be repeated heve for
completeness and convenience. Sice the pipelines to the Persian Gulf terminalz mvolve
offshore pipelines, conzideration of the special factors involved with the aszessment. repair, and
replacement. of off¥hore pipelines are presented as items 3 and 4 under Section ¢, Tasks.

1) Numbers, Sizes, and Lengths of Export Pipelines. The following tables show Iraq's
export pipeline svstems including their zize and length.

a) Mina Al Bakr. This iz Iraq s main export terminal in the Persian Gulf As shown in
Table 1 (next page). there are two 48-inch pipelines leading from the Al FAW pmnp
station to the tenminal. This terminal iz in approximately 100 {t water depth
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c. Tasks.

Destination Origin Diameter Length
inches mi kim
1 | Mina Al Bakr AlFAW South 48 3039 | 4891
2 | Mina Al Bakr AlFAW South 48 3039 | 4891
Total 608 | 978

Table 1 Mina Al Bakr Export Pipelines

Khor Al Amaya. This terminal has been out of operation since 1991, Export tlwough
thiz terminal shonld be conzidered on a short term baziz if Mina Al Baky iz heavily
damaged The 2 No. 30-inch pipelines would algo require ingpection and possibly repair
prior to export through the terminal.

The pipelines supplving the Khor al- Amayva terminal are shown in Table 2. Some of
these pipelines may no longer be serviceable.

Destination Origin Diameter Length
inches mi kim
1 | Khor Al Amaya Al Mumiahah P5. 42 1988 | 31.99
- {removed)
o | AlMumiahah BS g g g worth 42 | 745 | 1199
{removed)
3 | Khor Al Amava Al FAW North 32 285 | 459
4 | Khor Al Amava Al FAW North 32 285 | 459
Total 84.3 | 1357

Table 2 Khor Al Amaya Export Pipelines

1) Worst Case. Inthe event of major damage to Mina al Bala, BRS mvestigated thee

alternatives.
a)  Alternative No. 1 Completely replace the topzides.

(1) Discounted. To make nze of the existing tenmninal substrctures. the damaged
topsides and bridges will be removed. Tliz requires a heavy lift veszel and cargo
barges to remove the topzides. This alternative alzo requires new equipiment to be
prchased and installed on new topsides in Dubai or Siigapore. transported on
cargo barges. and installed with a heavy lift vessel onto the existing
substructures. Thiz zolution iz not cost or schedule effective.

Iy Alternative No. 2 Use the partially completed Khor al Amava terminal if major
damage has not occurred.

(1) Discounted But Will Be Considered A Short Term Export Option For
Alternative 3. Bazed on the UN Report (Ref. 1) Platform B, Rerths 7 and 8 are
partially completed. The jacket substiucture has been strengthened and work on the
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topsides iz nearing completion Work iz being carried ont by SOC { Southern Oil
Company ) allowing output rates of 300K BPD and possibly increasing to 600K
RPD. Thig capacity iz insnfficient to meet the initial target output of 2.1 MM BPD
and iz not conzidered a viable long term option.

<)  Alternative No. 3 Install 2 new SPMs near Mina al Bala.

(1) Most Viable Option. This altemnative iz bazed on the assmmption that the 1isers to the
Mina al Balar o1l terminal have suftered iajor damage either above or below the
water line. In this case, the oil in the 1izers will be dizplaced by seawater flowing mto
the 1izer while oil flows out. Thiz flow will be duiven by the density difference ofthe
fluids and will continue until the pipeline iz filled with water to a point. where the
bottom of the pipeline on the seabed iz above the top ofthe pipeline at the baze of the
rizer. The following procedwe will be nsed for the pipelines:

(a) Empty the pipelines of oil by applving the tollowing procedires to each pipeline.
= Use a diving spread “hot™ tap to plug the pipeline near the terminal. The
pipeline will likely be filled with oily water at this location.

= Tap the pipeline jnst shoreward of the plug and install a tee, valve and flange.

= Ingtall a hose from the flange tee to the swrface where it will empty into an
oil transport barge or tanker,

= Diive apipeline dewatering pig fiom the onshore end of the pipeline toward
the terminal emptying the displaced oil into barges or tankers. Pig should be
driven with nitrogen.

*  Prior to and while pigging the pipeline. carry out a visnal observation of the
pipeline route az described below in the section Azzessment of Pipelines
Offshore to locate lealss.

= The pig will travel until the lead cup passes thetee. At tlis point water iz no
longer being removed from in front of the pig and it will stop. Nitrogen will
now he produced throngh the hose.

= Cloge the valve on the tee and maintain low pressure on the pipeline to
prevent water ingress at any point. Remove the hose.

(b) Prepare the ends of each pipeline for continuation to SPM locations:

= [fthe pipeline iz bwied. jet zoil away fiom the pipeline to free it for lifting
off the seabed.

m  ut the pipeline just zeaward of the plug.

= Uzsing a pipelay or canbination pipelay heavy lift constiuction baxge lift the
pipeline to the surface.

= While holding the pipeline in davits above the water cut off the end of the
pipeline containing the plug. pig and tee.

= Inztall alavdown head on the end of the pipeline and lower to the zeabed.

(¢) Lay the contimation sectionz of each pipeline to the SPM locations:
®m  Recover the pipeline through the pipelay stinger to the barge fiting line.
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m Stalk on and lay 48" pipe until the SPM location iz reached. Thiz will be on
the order of amile or more from the tenminal platform. An equilateral
triangle configuration between the pipeline tie ing and the two SPMz ix
envigioned with each of these three installations at a vertex of the triangle.

®  Lavdownthe 48 line. Recover it inthe davits to the side of the barge and
mstall the SPM manifold. The manifold will have a straight tlvough paszage
to a 48" valve and flange on the end opposite to the incoming pipeline.

(d) Lav 48" connecting line between the two SPM locations.

(&) Trench pipelines consistent with existing 48" lines.

(1) Flood lines and install two connection spools between flanges on ends of the
SPM manitolds and the connecting line.

{(g) Clean, pig and hvdrotest svstem per Section below, Repair / Replacement
COptions — Pipeliner, Thiz configmation can be pigged trom a lanmcher onshore
to arecelver onghore.

() Hoolt np SPM

Thiz alternative assumes the short term option of exporting through Khor Al Amaya.

The 2 No. 30-inch pipelines to the terminal will require ingpection and poszibly

repair wlich iz azsumed for thiz alternative,

The Khor Al Amaya topsides will also require completion of restoration work and

comimizzioning which is azsumed for this alternative.

The Khor Al Amaya jacket snstiuctie will alzo require inspection and possibly

repair wlich iz azsumed for thiz alternative,

Budeet £ Schedule Conziderations;

e Thiz altemative conziders a short term option of export through the Khor Al
Amaya which includes the cost for completion of topsides restoration, jacket
substructure inspection and repair. and inzpection and repair of 2 No. 30-inch
pipelines. The schedule for making Khor Al Amava operational iz 4-6 months.

e The OPEX for Khor Al Amava must include for tugs and supply boats and for 80
personnel which is the current head count to operate the Mina Al Balky Terminal
{ Ref 1). The terminal will be in operation for 8-10 months.

¢ The pipeline woilk iz estimated to require a sunilar thime to engineer, procure auid
mgstall az the SPMs.1.e. 12 to 14 months.

¢ Delivery zchedules have been received from FMC and SBM and the two new
SPM = and PLET= (Pipeline End Termination). The delivery schedules ranged fiom
12 to 14 months inclnding on zite installation and commissioning. A delivery
schednle has alzo been received from FMC for a new unused SPM CALM buoy
that iz crently available in Abu Dhahi that could be made suitable for the Mina Al
Ralor export requitements. The delivery schedule would be four to #ix months.
Although this iz a shorter delivery schednle. the pipeline iz on the critical path at
12-14 months.
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¢ The vearly OPEX for two new SPMz includes tugs. one supply boat, and
inztallation of hose replacements.

¢ In the event of insafficient storage tank capacity onshore. a floating storage and
otfloading (FSC) mnit will be rented.

2) Best Case. In the event of minor damage to Mina al Bakr, two alternatives were

investigated:
a) Alternative No. 1 Replace Non Crperational Equipment with New Equipment.

(1) Viable Option. Thiz altemative will allow offloading of approximately 2.8 MM

RPD at two operational berths located at Mina al Ralr on Platform A and
Platform B based on a 20 howm per day vessel loading time. Two 16™ loading
arms are currently operational at 2 No. berths, each with a capacity of
approximately 1.0 MM BPD. A third loading anmn at each operational berth iz not
curently in operation. These 2 No. arms should. if poszible he made operational
In the event these arms cannot be made operational, thev should be removed and
replaced with 2 No. operational arms fiom other berths at Mina al Raly or the
Khor al Amaya Teriminal

The 2 No. 48" OD pipelines fiom Al Faw were designed for 3.36 MM BPD. The
througliput in the UN Report (Ret 1) for each subsea pipeline waz 2.16 MM
RFD.

In the event of minimal damage to the toprides and the azsumption that current
conditionz are similar to observations contained in the UN Report (Ref. 1), non
operational equipment will be removed and replaced with new equipment as
contained in the UN Report (Ret. 1) . Equipment included in the list includes . 2
No. Hydranlic Packages for the operation of 3 No. loading arms at Beith 1 and 3,
2 No. Generatorz, 1 No. Diesel Firewater Prunp and associated Diesel Tanle, a20
Man Living Quaiters and mizcellaneons equipiment imcluding comimuni cations,
firefighting, life saving and navigation aidsz. All equipment needs to be
electrically compatible with existing equipment. Non operational metering
stationz will not be replaced. New metering will be installed at Al Faw.

Thiz altemative will require a detailed smvey to determine the condition of the
topsides and confitmation of operability and zafety tor all svstems. Based on the
resultz of the suvey, new equipment requirements will be confirmed and
augmented as required. Bulk materials will be ordered bazed on a rectification
plam

A diver smvey of the substinctiwes will be completed. This smvey will include
checks for tubular wall thickness, cathodic protection and a suwrvey of the 48
OD 1izers and clamps on Platforms A and B. Bazed on the resnlts of the smvey, a
rectification plan will be developed and bullk materials will be ordered for any
required repairs.
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The worl alzo inclndes disconnecting non operational equipment az per the
equipment list, lifting off the equipment. Lifting in new equipment and
reconnection and commissioning of the new equipment. Thiz wonld include
removal of 2 No. loading anms and installing 2 No. existing loading arms from
the Khor al Amava Terminal.

It should be noted that thiz option alzo carries an additional OPEX cost for the 80
perzonnel working at the terninal (Ref. 1) and the cost of tugs and supply boats
required to handle tankers and maintain supplies to the tenminal.

The total cost of pursning thiz alternative will be dependent on what iz found
curing the topside and substructure surveys at Mina al Balr,

Iy Alternative No. 2 Install two new SPMs near Mina al Balkr,

(1) Viable Option. For the SPM Alternative. cinde will be exported tlwough the Mina al

BRalky Terminal for approximately 1 vear after insuiing a safe operation. Non
operational equipment replacement would include 2 No. hvdranlic packages for the
operation of 3 No. loading arms at Berths 1 and 3. installation of spares for the
loading arms. 2 No. generators. ]l No. diesel firewater pump and aszociated diesel
tank, a 20 man living quarters and miscellaneons equipment including

commuiic ationg, fivefighting, life zaving and navigation aids. The replacement of non
operational equipment will include Lifting off the equipment with a lift barge litting in
new equipment and recommection and commissioning. Non operational metering
stationz will not be replaced. Metering will be installed onshore at al Faw. The
terminal will be shut down after installation of the SPM's. The pipeline procedures
will be the same az for the major damage scenario az shown below:

(a) Empty the pipelines of oil by applving the following procedires to each pipeline:

= TJze a diving spread “hot™ tap to plng the pipeline near the terminal. The
pipeline will likely be filled with cily water at thiz location.

= Tap the pipeline just shoreward of the plug and install a tee, valve and flange.

= Inztall a hose fiom the tlange tee to the swtace where it will empty into an
oil trangport barge ortanker,

= Diive a pipeline dewatering pig from the onshore end of the pipeline toward
the terminal emptying the displaced oil into barges or tankers. Pig should be
driven with nitrogen.

= Piior to and while pigging the pipeline. carry out a visual obzervation of the
pipeline route as dezcribed below in the section Aszessiment of Pipelines
Oftshore to locate leals.

= The pig will travel witil the lead cup passes thetee. At thiz point water iz no
longer being removed from i front of the pig and it will stop. Nitrogen will
now he produced throngh the hose.

®  Close the valve on the tee and maintain low pressure on the pipeline to
prevent water ingress at any point. Remove the hose.
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(b} Prepare the ends of each pipeline for continuation to SPM locations:

If the pipeline iz bwied, jet soil away from the pipeline to free it for Lifting
oft the seabed.

Cut the pipeline just seaward of the plug.

Using a pipelay or coambination pipelay heavy lift constiuction barge lift the
pipeline to the surface.

While holding the pipeline in davits above the water cut off the end of the
pipeline containing the plug, pig and tee.

Install a lavdown head on the end of the pipeline and lower to the seabed.

(¢) Lay the contimation sectionz of each pipeline to the SPM locations:

Recover the pipeline throngh the pipelay stinger to the barge fiting line.

Stalk on and lay 48" pipe until the SPM location iz reached. Thiz will be on
the order of amile or more from the terminal platform. An equilateral
triangle configuration between the pipeline tie ing and the two SPMs 18
envigioned with each of these three installations at a vertex of the triangle.
Lavdown the 48™ line. Recover it in the davits to the side of the barge and
mstall the SPM manifold. The manifold will have a straight through passage
to a 48" valve and flange on the end opposite to the incoming pipeline.

(d) Lav 48" connecting line between the two SPM locations.

(&) Trench pipelines conzistent with existing 48™ lines.

(1) Flood lines and install two connection spools between flanges on ends of the
SPM manifolds and the connecting line.

(g) Clean, pig and hvdrotest svstem per Section below, Repair / Replacement
COrptions— Pipelines. This configuration can be pigged from a lanncher onshore to
a receiver onghore.

() Hoolc up SPM Hoses.

Budget/Schedule Considerations:

e Thiz Altemative includes the cost of replacement equipment and resoration of existing
equipment at the Mina Al Bala Terminal

e The OPEX for the Mina Al Bakr Terminal includes tugz, one supply boats, and 80
operations perzomel (Ref 1). The texminal will be in operation for approximately one
vear.

e The pipeline worlk iz estimated at 12 to 14 months to engineer, procue, and install.

¢ Budget and delivery schednles have been received from FMC and SBM. Forthe 2 No.
SPMs and PLET= (Pipeline End Terminations) the delivery schedules ranged from 12 to
14 months including on zite nstallation and commissioning,
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e The vearly OPEX for 2 No. SPM 'z includes tugg, one supply boat, and installation of
hoze replacements.
e Inthe event of insufticient storage tank capacity onghore. an FSO (floating storage and
offloading) can be rented.
e The schedule for the minor damage case is 14 months for full production of a minimmun

of 2.0 MM BPD tluough 2 No. SPMs at which time the Mina al Bala terminal will be
shut down and decomnmissioned. A delivery schedule hias also been received from FMC
for a new wmsed SPM CALM buov that is ciwrently available in Abn Dhabi that could be
made smitable for the Mina Al Bakr export requitements, The delivery schednle would be
four to six months, Although thiz iz a shorter delivery schedule, the pipeline iz on the
critical path at 12 to 14 months.

After the Mina al Bala Terminal iz handed over. the two operational loading beiths, Beith
1 on Platforin A and Reith 3 on Platform B will be made safe. Non operational hydranlic
packages at both berths for loading arm operation will be removed and replaced with two
new mnits. Worlk will be done on Platform A first, followed by Platform B. Platform A,
BRerth 1 will comimence loading two months after handover. Platform B, Berth 3 will
commence loading three months atter handowver.

Platform A, Berth 1 and Platform B, Beith 3 will continue loading at a maxiimun rate.
depending on onzhore production capabilitiex, for nine months.

e Platform A will be slmt in at the stait of month 13 and throughput will be made
throngh the first new SPM.

¢ Plattorm B will be shut in at the start of month 14 and tlwoughput will be made
through the second new SPM.

The 2 No. SPMs and PLETs will be procured. designed. fabricated. and transported to
Mina al Bala i 12 months.

The first SPM and PLET will be connected to the first new 48" pipeline segiment in
month 13 atter which prodnction will commence. The second SPM and PLET will be
connected to the second new 48" pipeline segment in month 14 after which production
will commnence.

Three new 48", one mile, pipeline zegments will be manutactured. coated and transported by
cargo barge to the pipelay barge starting in month 11.

e The first zegiment will be laid in month 11 to the first SPM.

e The zecond segment will be laid in month 12 to the zecond SPM.

e The third segment will be laid in month 13 between SPM 1 and SPM 2 to allow
gauging and cleaning pigging to Al Faw.

Alternate 1 & 2 Comparison for Base Case Scenario 2

BRazed on the estimated CAPEX and OPEX costs, the SPM Alternative 2 is preferred.
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3) Assessment of Pipelines:
a) Assessment of Pipelines on Land. See Tab F to thiz Appendix.

Ir) Assessment of Pipelines Offshore. Prior to uzing the either the two 48" pipelines to
Mina al Balar or the two 30" pipelines to Khor Al Amava, BRS will conduct an
mspection of the offshore pipelines. The inspection(s) can be performed according to
the following procedures. A plan for move detailed inspection and repair, should the
pipelines be lealking, iz provided in the subsequent section on replacement repair
options.

(1) Perform a visual ingpection along pipeline route. Thiz iz most eazsily done by
plane or helicopter. Loolk for oil slicks.

(2) Ingpection ghould be performed at high tide if pipeline tiaverses tidal flats,
(3) Record the tollowing information for any slicks obzerved:

{a) location of ends of slick or of boundaries in four cardinal directions if
circular or irregular

(b) estimated surtace area of slick

(¢) orientation of long axiz of slick if not circular or irregular

(d) direction of travel of slick if apparent (or note divection from narrowest end
toward widest end if ingpection interval insmfficient to show motion)

(&) tume of obzervation and prevailing weather conditions. e.g. divections of
winds and currents, incoming or outgoing tide

(1) Vesszel wrecks. ocean outfallz or other potential "non-leald” canses of slick

(g) Anv other relevant information

(4 Ifline waz un-pressunized at time of initial ingpection and no leak found was
found, izolate the line and apply 20 percent of maximmun operating pressiue by
injecting oil or water. Monitor pressure to supplement visual slick inspection.

(5) Repeat inzpection.

(6) It no leaks are fonnd, increase pressure to 60 percent MAOP, re-ingpect and if
OK increase pressure to 100 percent MAOP for final inspection.

(%) Ifat any stage a leak 13 found perform a vessel based inspection

(8) For an un-pressunized pipeline a Remote Operated Vehicle (ROV) with
underwater video cameras should be monnted on a suitable vesszel and nsed to
inzpect the route. An altemative iz to nze divers to search in the vicinity of the
slick for a leaking pipeline zegment. Water jetting may be needed to excavate
the lme in the viciity of the slick.

(9) For apressurized pipeline, a vessel should tow an mmderwater microphone along
ronte in vicinity of slick and listen. The sound can be used to finther narrow the
section of pipe to be visnally searched.
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(1) Information from the inzpections should be used to azzess the pipeline and
recommend tther detailed inspection or repair.

4) Repair / Replacement Options — Pipelines:

a) Pipelines on Land. See Tab H this Appendix. The extenzion of the 48-inch
pipelines to SPMs is discussed in Tab I to thiz Appendix.

Iy Pipelines Offshore.

(1) Plan for Repair. Ifleals exist, develop avepair plan. A diver installed split
sleeve, PLIDCO or equal, would generally be used to repair a ghott pipe segiment.
A diver repair spread or pipelay constiuction spread would be used to repair
longer segments.

(a) Pressure or hvdrotesting should be performed to prove the repairs snccessful.

(b} A detailed mgpection plan shonld alzo be developed if reazon exists to
believe the pipeline has deteriorated and may develop a lealt in normal
operation.

(c) A detailed plan would cover removing o1l and cleaning the line. Inspection
pigz of increazing zophistication should be 1. Typically this program
might consist of a ganging pig, followed by a caliper pig and finally an
electronic wall thickness measurement pig. A hvdrotest would be pertormed
to finther locate leaks and prove repairs.

(d) A 24 how hydrotest at 1.25 times maximun allowable operating pressure is
recomimended to re-rate or de-rate the pipeline.

5y Offshore Fipeline Assessment and Repair Costs. Estimated cost of preliminary
ingpections will vary depending on whether any leals are fonnd. Major cost elements
would be provision of experienced ingpection perzonnel, helicopter, pilot, fuel,
pressuuizing spread. pressurizing fluid, gronnd crew and any necessary transportation and
housing. The crew would need to operate pressurizing spread and pipeline valving at
both ends of the Line.

Should leaks be found in the line, locating the leaks with a vessel bazed ingpection would
be more expensive. The cost would vary depending on the munber of leales, the severity
of the lealks and the acceszszibility of the pipeline.

Should detailed ingpection and repair plan be required it wonld cost significantly more.
Ingpection cleaning, pigging. and testing of the line will be required. Repair clamps may
also require installation with a suitable diving vessel

a) Pipelines on Land. See Tab H this Appendix.
6) Terminal Instrumentation. For the SPM alteiate. for both the the major and minor

damage scenarios, a new meter station will be required onghore. The station will congist
of multiple tirbine meters in parallel. one bank of meters for each 48 pipeline.
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Meter Station Components in Addition to Meters:

e Flow control valves to balance flow through individual meter rung and control rate of
ramp up and down of delivery to veszel.

e Meter prover for proving accuracy of each meter during loading process.

e Sampling svstem to provide reprezentative zample of thuids delivered to vessel.

e Auntomated valves for zelection of active meters and meters to prove.

e Pressute and Temperature Transmitters for each meter and prover for flow compensation.
e Confrol panel mounted in prefabiicated tilding with necessary flow computers to

provide proving reports and loading tickets.
4. SERVICE AND SUPPORT. See ANNEX L

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.

ACKNOWLEDGE

BES D/PGM
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TAB K (REGIONAL POWER GRIDS) to APPENDIX 2 (ENGINEERING) to ANNEX F
(ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT

PLAN

REFERENCES, See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.

TASK ORGANIZATION. See ANNEX A

1. SITUATION. See Baze PLAN.

a. General Assumptions.

1)

4)

The 30 Hz power giid will be restored by others, and that BRS has no respongibility for
power grid.

The BRS Primary Action Plan azsmmes BRS will receive necessary power at battery limits of
each o1l production/shipping tacility from others.

The Rough Order of Magniture (ROM) estimate for the Primary Action Plan iz $0.

The availahility of power iz critical to the snccess of the C'SP. Inthe event that others are
mable to provide power in the time to meet the CSP zchedule, BRS offers an Alternative
Action Plan as described below. BRS will take no action on thiz alternative action plan
unless directed by the PCO.

b. Assumptions for Primary Action Plan.

1} The regional electric power grid, and aszociated regional giid power sonrces, local to oil

production facilities will be restored to operation at 30 Hz for ultimate tie-in to the National
grid. Thiz iz considered critical to the overall suitability/support of restoration (e.g.. at sites
with moderate or pattial damage ). Futher, preservation of the 50 Hz National grid iz the
most efficient path toward future downstream production development and energy
optimization initiative.

2) Neither transmizzion lines nor generating stations on the National grid will be military targets,

Theretore, damage will be limited to short lengths of transmiszion lines that are damaged or
destroved m a few localized areas. Fmther, some regional grid generating, stations may
require only minor or no repair to becoine operational.

3) A a0 Hz quick fix” regional grid restoration plan may be required or efficient to support

exizting or replaced 50 Hz anxaliary electiical loads at any pumping stations or GOSP units.
Thiz 30 Hz quick fix™ regional grid restoration may include rebuilding portions of the
existing distribution lines local to oil prodnction areas or snbstituting an alternative electrical
distribution svstem on a localized basiz. It iz believed that sufficient 30 Hz rental generators
are available on the world-wide market early enongh to power muxiliany production site loads
i support of thiz approach. These new/rental 30 Hz generators will be located at or very near
GOSP unitz where natural gas from high pressure separators will be available as turbine fuel.
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4} Pumping stations and GOSP units (i.e.. oil production facilities) with irreparable damage to

6)

)

pipeline shipping pumps and/or their drivers will be retrofitted according to a 60 Hz quick
fix" plan. This plan will exploit the early availability of 13.8 kV. 60 Hz motor-diiven
pipeline shipping punps identified by the U.S. Army Corps of Engineers (USACE). For
these sitnations rental generators rated 60 Hz with adequate capacity, believed to he
imimediately available, will be installed to provide 60 Hz quick fix™ electrical power to the
damaged facilities. The tvpical worst-caze damage result will be certain 60 Hz quick fix”
restored facilities operating. at least tmtially. mdependent and dizscomected from the 50 Hz
regional power grid.

Most, if not all, of the large existing punp duivers are combustion turbines, and not electiic

MOLOrs.

If techinically and economically feasible/advantageons, conversion of the “60 Hz quick fix”

electrical svstem(®) at restored prunping stations and GOSP units for suitable connection to an
ultimately restored 50 Hz regional grid with continued electrical operation of replacement.
pumnps (and other equipiment) iz an acceptable option. A method for achieving this through
30/60 Hz flequency conversion iz dizcussed below under Frequency conversion henefits.

Any 30 Hz electric power that iz necessary to accommodate restoration of oil prodnction/
shipment capability will be provided by Others to the battery lunit of each GOSP. pumping
station, or terminal. As directed by the Office of the Secretary of Defense (OSD). BRS hasno
rexposibility for any part of the National grid.

¢. Assumptions for Alternative Action Plan. This alternative action plan iz for the restoration of a
Limited portion of the power grid servicing those oilfields critical to production goalz, and not for
the entire National grid. Thiz limited plan was a specitied task in the initial Statement of Worlc
{(SOW), and BRS still considers thiz a critical task.

1} The ROM estimate for the Alternative Action Plan iz $100 million in the worst caze amd $72

million in the most probable case.

2} The ROM worst case estimate assmmnes damage conditions for the regional grids as follows:

a)  All regional grid generating stations destroved (requiring installation of sufficient “60 Hz
quick fix” generation to serve all pipeline shipping pumps and sufficient 50 Hz quick
fix" generation to serve existing anxiliay loads.

b) The equivalent of approximately 10 miles of transmiszion line, including towers/poles,
out of commigsion in the immediate area of the southern Rumailah (north/south) fields.

¢) The equivalent of approximatelv =ix miles of tranzmizzion line, including towers/poles,
ont of commiszion in the immediate area of the northemn IKiluk field.

These equivalent transnizsion line lengths are considered representative of what will need
restoration in each local region to accommodate delivery of the 30 Hz quick fix” power as
previously described.

3) Existing transmiszion lines local to the restored pumping stations and GOSP units are 132 &V

{probable by one interpretation of the UN information). Although this iz not a critical
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assmmption in terms of achieving the end objective of powering the oil supply svstem (ie..
other tranzmiszion voltages can be accommaodated), it iz the baziz for the plan as desciibed
below.

4} Asseszment operations for the regional power grid for oilfield electrification will proceed as
zoon ax the azrociated area(s) ave cleaved for presence of the Assessment Team. Regional
grid aszessment will ocomr in concert/parallel with GOSP/Apunping station assessiment.
Regional giid restoration engineering/design activities will imimediately comimence as
sufficient field information iz collected. in parallel with ensuing assessment activities,

3) Becanze of the nuknown condition of aszociated equipment and svstems, aszessment and
subsequent engineering/design and follow-on field remediation activities dezciibed below for
the regional power grid are conzidered to be neceszary exzentially independent of COA
conditionz, However, the amount of work actually required will expand as the COA No.
increases for the tranzmizzion lines, switchyvards, and central (generating) stations to be
assessed.

6) Restoration of the regional grid will be performed in phases with initial operations focuzing on
immediate restoration of local power distribition links and reliable electrical service in the
viciities of the Rumailah (zouthein region) and. shghtly later. the Kukuk (northein region)
oil production fields.

7) Information on interconnected svstem performance of the power regional grid will be
mavailable, out-ot-date and/or inaccurate.

8) Depending on the timing of how events actually mntold and the personnel approved for the
assignments, every attempt will be made to combine/integrate the activities of aszigned
personnel to maxnmize the etficacy of the effort for vestoration of the regional power grids.

2. MISSION. See Bazse PLAN.

3. EXECUTION. SeeBaze PLAN.

a. Introduction. The following sections dicuzs the execution of an Altemative Action Plan for grid

restroration. Some partz of thiz plan may have already been accomplished by Others under the
Primary Action Plan, Should an Altemnative Action plan become necessary for timely
reestablizment of o1l production. some orall of the following actions may need to be executed.

Ir. General Restoration Strategy. Eftorts for aszessment and restoration of the regional electric

power grid are expected to proceed in three phazes:

1} Phase 1. Establishment of regional grid service for rapid electrification of oil production
for the Southern (Rumailah) cilfields. Restoration will be staged as follows:

a) Phase 1a. Rapid assessinent of regional grid facilities. including generating plants. in the
areas inmediately around the oil production fields to determine the extent of
repaitire finbislinent needed and feazible (See Appendix 3 to this Annex) to promptly restore
electrical service in these aveas. These facilities mclude Al Basrah Thermal Power Plant
(TPP) (BE 0443-00041). Al Bastalh TPP Harth (BE 0443-00342), Al Basrah Transmission
Station 132 kV (BE (443-00466), Al Baznah Tranzmizsion Station SE 132 kV (BE (044 53-
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b)

DI0006), Umim Qazr Transmission Station 400 kV (BE 0445-00468), and Azh Shuaybah
Trangmizsion Station 132 KV (BE 0443-00281).

Depending on the ontcome of these aszezzments and the extent of damage to oil prodnction
facilities determined by GOSP/Apumping station assessment teans, the regional grid
restoration will proceed bazed on implementing one or more of the following options:

e Option 1. Use of Regional Grid Generators. The regional grid power plants are
operational, requiting only minor repairs to operational generation facilities.
Tranzmizzion facilities interconnecting oil production loads to the regional grid
generating stations and tmimediately linking the GOSPs, pumping stations, and
terminals are mostly intact and operational with less than a total of 10 miles of
tranzmiszion line damaged or destroved. The National grid transinission svstem will
be zectionalized to provide power only to oil production facilities or other approved
loads. This option alzo requires that most GOSP/{pumping stations have only minor
damage and their twbine diiven pipeline shipping pumps are operational. It this
option iz pogzible, the substantial cost of generator rental iz eliminated. Natural gas
lines and related fuel delivery facilities wonld be repaired as required.

e Option 2. 50 Hz Quick Fix. Regional grid power plants are not operational, but the
GOSP/pumping stations and their turbine driven pipeline shipping pmnps are
operational. Some minor damage may have occurred to transmission facilities in the
tmmediate area of the GOSP/pumping stations, bt snch damage iz assmned to
involve less than 5 miles of tansmission line. This is the 30 Hz quick fix™ plan ag
dezcribed in Assmumption #3. For the resulting electrical confignration refer to
Figures 1. 2, and 3.

e Option 3. 60 Hz Quick Fix. The regional giid power plants are not operational and
the GOSP/pumping stations are heavily damaged. Turbine diiven pipeline shipping
punps are not repairable, In this case a new GOSP or pumping station will be
inztalled nearby. The readily available 60 Hz equipment would be uzed according to
thiz ~60 Hz quick fix” plan dezcribed in Azsmmption #1. The resulting svstem wonld
operate izolated from the 50 Hz grid and the electrical configuration for thiz option is
shown by the 60 Hz GOSP, pipeline pumping stations, and intermediate teriminal
one lines in Tab E. F, and G to Appendix 2 to Annex F.

e Option 4. Hybrids. Combinations of the above options are likely. In addition.
depending on colateral damage and, therefore. tine to reestablish service at
GOSP/pumping stations a modification to the "60 Hz quick fix" might involve the
usze of'a dedicated adjustable fiequency drive (AFD) for each 60 Hz pipeline shipping
punp motor, in combination with a 30 Hz svstem.

Phase 1h. More detailed aszesment of the facilities identified az repairable in Phage lato
determine equipment ratings (i.e.. nameplate data) and other information required to enable
engineered solutions.

Phase 1¢c. Futher aszezsment of the zouthern regional giid and itz generating facilities at
least az far notth as the An Nasirivah generating station in the southern region and. {See Traq:
A Geographic and Resource Profile. RTT 90-10013. Defense Industries and Power Plantz
map). For thig (1c) Phazse, the goal iz to determine not only condition of the regional grid
facilities, including the tvpe and statuz of controls for regional giid operation, tmt the broader
distribution and rotating capacity to zerve electrical loads in each oil production region.
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)

a)

b)

3)

Fhase 2. Establishment of regional grid service for rapid electrification of oil production
for the Northern (KirKuk) oilfields. Restoration will be staged az follows:

Phase 2a. Rapid aszessiment of regional grid facilitier, including generating plants, in the
areas inmediately around the oil production fields to determine the extent of

repaitire fimbisliment needed and feasible (See Section 1, Constiuction Execution Plan) to
promptly restore electiical service in these areas. In general. the approach and options
conzidered would be the zame as dezcribed above for the zouthern oilfields (Rumailah).

Phase 2. More detailed aszezsment of the same areas to determine equipment ratings (Le.,
nameplate data) and other information required to enable engineered solutions.

Phase 2¢. Futher aszsessment of the regional grid and generating facilities at least as far
south az the Samarra® generating station in the Northern region. (See Iraq: A Geograplhic
and Resource Profile, RTT 90-10013, Detfenze Industiier and Power Plants map). For this
(2c) Phase, the goal is to determine not only condition of the regional grid facilities. inclnding
the tvpe and statusg of controls for regional grid operation. but the broader distribution and
rotating capacity to serve electrical loads in each oil production region.

Phase 3. National Grid Restoration (Optional). Thiz phaze depends on the need/decizion
for BRS to pertform grid restoration activities bevond the regions immediately local to oil
production areas. Thiz Phase 3 initiative tinther presumes the desivability of a fully restored
National grid, in order to accomimodate civilian/industiial/commercial (non-oil tield
production) loads and to realize sufficient grid capacity to maximize oil field/energy
exploitation  With anthorization to proceed, evaluation and restoration of the entire National
grid will occwr according to defined and approved priorities/zchednle. This phaze would
mclude detailed assessment of grid condition. restoration/rehabilitation needs. rotating
capacity, control means, and other factors related to reliable operation of a fullv
interconnected National grid. Az directed. a proposed plan for Phase 3 grid aszessment will
be prepared by Engineering during and/or subsequent to other regional grid asseszment
activities,

c. Major Activities. The regional grid assessment/restoration effort proposed will conzist of the
following major activities:

1} Field/Site Surveys and Testing.

a} Assessment Team Makeup. A grid assessment team will be deploved conzizting, az a
minimmmn, of the following individuals in each team:
e Manager
Electrical engineer having electrical equipment and svstemn protection expertize
Electiical engineer having transimizzion line expeitise
Civil/Structural engineer to assess the stiuctwral integrity of the transmizzion
towers/poles and switchyvard/other structures
Rotating equipment engineer
Senior electrician with high voltage ceitification
Electrical Teclmician with high/low voltage equipment testing expertize

b} Team Deplovment. It iz expected that azingle grid azsessment team will be required for
the zonthern (Rmmailah) regional area for Phaze 1. Grid assessiment team{s) for the
northern (Kirlulk) regional area will not be required mmtil Phasge 2. Additional teams will
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be deploved during each phasze depending on damage conditions and as required to
support zchedule objectives. With appropriate anthorization, Phaze 3 grid assessment
will proceed immediately after completion of the Phaze 2 aszessment plan.

Team Focus. The initial activity of theze teams will be to smvey the tranzmizzion line(s)
supplving the punping stations and GOSP wnits to be initially restored, for both the
Rumailah and Kitouk oil fields to identify the exact location and condition of generating
stations having capacity. or potential capacity with repair, to adequately supply the
electrical loads of the stationg and unitz. The operating status, fitness for operation, and
repairteturbizhiment needs of the generating stations and their aszociated fuel supply
systems, switchvard equipment and overhead line svstems will be detenmined. Site grid
asrezsment teams will prepare detailed field notes, sketches, and other information
required to support ongoing Phase 1 engineering/design efforts,

Regional Grid Sectionalization and Reallocation of Salvageable Grid Equipment.
Dwing this investigation the site suvey teams will alzo locate and azzesz whatever
sectionalizing switching meansg are available for suitably izolating the portions of the grid
local to the oil field areas from the National grid. The team will note in their suivey of
the regional power grid and aszess for poszible reallocation, any equipment cwwrently
applied for other zervice (i.e. circnit breakers, transformers, etc.) that might be uzed tor
nnmediate restoration of regional grid service for oil field loads. Definition of electrical
loads for each oil field area will be obtained in concert with the electiical
engineering/design team working the restoration of these stations and wmnits.

Assessment Team Equipment & Supplies. The site smvey teams will be equipped with
all necessary equipment and supplies to zately and completely conduct their aszezsment
of the grid equipment and conductor systems. Such equipment/supplies will include, but
not be limited to:

(1) All required zafety materialz/tools (arc flash protection clothing/gloves, tag/lock-out
materials, 1ubber gloves/blankets, "hot-sticks™, etc.)

(2) All neceszary test equipiment (insulation power factor testers, high potential testers,
olummeters, voltmeters, calibrated cwrent sources/timers, etc.)

(3) Electrical (insulated) bucket ttuck with outriggers with sufficient lift capability to
mspect transmizsion line insulators, surge arresters. and other overhead apparatus.

2) Engineering/Design. Using input received from the regional grid aszessment teamns, BRS
Engineering will determine the appropriate repair/restoration dezign,

a)

Execution Overview. Initial efforts will concentiate on Phase 1 restoration in the
Southem oilfield. Design will proceed based on the option selected dwning Phaze 1a.
rapid asgessment.

Dezign drawings and other documents will be prepared to facilitate site Constiuction
activities. Specifications and data gheetz will be prepared for any engineered equipment
identified for replacement or needed to otherwize malke the regional giids snitable for full
support of o1l field production. Detailed cost estimates will be prepared as necessary
restoration equipment/facilities and work iz defined. All design and equipment ratings
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will be fully confitmed by detailed calculations. In addition to constinction drawings,
specifications, and other Construction support docmmnents, Engineering will prepare
complete hillz-of-material to permit, along with the equupment specifications/data sheets,
purchaze of the necessary materials and equipment needed for restoration.

Engineering and design activities will similaly contimme once Phase 2 or finther regional
grid restoration/rehabilitation mitiatives aszociated with increazed oil production/energy
optimization are defined/approved.

Cost Estimates. Three rough order of magnitude (ROM) estimates uzed the following
azsumnptions:
(1) Waorst Caze
¢ National grid generation iz not useable.
e Extenzive power grid damage in Sonth and North oilfiel ds.
e Two 50 Hz generators provided in South oilfield with 10 miles of transimiszion line
rebilt.
e Two 50 Hz generators provided in South oilfield with six milex of transmiszsion line
rebuilt.
(2} Most Probable Case
¢ National grid generation iz not useable.
e Repairs to power giid damage in South and North oilfields.
e Some additional 50 Hz generation added in South and North cilfields,
e Ome 30 Hz generator provided in South oilfield with 10 miles of transmizzion line
repaired.
e Ume 50 Hz generator provided in South oilfield with =ix miles of transmigsion line
repaired.
{3} Best Case Scenario
e National grid generation iz useable and requirex minimal repair and maintenance.
¢ Small amounts of power grid damage in South and North cilfields.
e No 30 Hz generators provided in South cilfield with five miles of transimission line
rebuilt.
e No 30 Hz generators provided in South ocilfield with tlnee miles of tranzmission
line rebualt.

c) ol Hz Solutions

(1)

(2)

Severe Damage. With zevere levelz of damage to rotating equipment at certain prunping
stations/GOSPE units, a 60 Hz quick fix” electrical restoration will be implemented (see
Decision Map and aszociated one line diagrams under “Electrical” Annex F, Appendix 2,
Tabz F,H, and I) in order to miniimize the time oil production iz lost. Thiz " 60 Hz quick
fix" golution results in the need for rental of one or more LM2300 (or other appropriatel ¥
sized), 60 Hz generators for each site at conziderable cost.

Retirement of 60 Hz rental generators. Once oil production resmunes and restoration of
the regional grid haz sufficiently progreszed to where the regional grid iz available as a
sonrce of reliable 530 Hz power to initially (and. subsequently) restored sites, it may prove
(signiticantlv) more economnical to abandon the rental generators as power sources for the
large pamp motors. At this stage two alternatives zeem to be the most likely retrofitz to
avold the continuming, cost of generator rental.
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(3)
)
(5)

= Alternate #1. With availability of natural gaz re-establizhed at restored sites, direct
replacement of the pump motors with gas twbines. C'onmection of other xite
electrical loads to the 30 Hz regional grid. May require replacement or mechanical
retrofit of 60 Hz site anxiliaviex for operation at 30 Hz,

= Alternate #2. Installation of 30/60 Hz solid-state frequency converters at each site
with a regional grid interconnection to supply all site electrical power at 60 Hz, while
comected to the restored 30 Hz regional grid. Assumes the Phase 1c¢ assessment
information confirms the presence or ability to restore regional grid generating
capacity sufficiently to support complete electrification of each full v retrofitted site.

Frequency conversion benefits. For a regional grid restoration scenario where 50/60 Hz
frequency conversion iz poszible, Altemate £2 shonld prove to be attractive. For example,
at prevailing market levels for the converters, their cost could be offset by zavings in
generator rental in less than two vears. With the 15 kV switchgear design being proposed
for the restored 60 Hz facilities, infercommection to the regional giid tlwough converters
and azzociated transformers can be accomplighed with almost no interrmption of oil
production. Fuither, reconnecting any such prumping stations or GOSP units to the 30 Hz
regional grid would make future optimization’ enhancement of these sites easier and
more feazible economically. No conversion of 60 Hz equipment iz neceszary and the
frequency conversion equipment mvolved for Alternate £#2 iz proven technology. Fmally.
thesze zolid-state frequency converters have hi-directional (reverse power flow) capability,
which makes interim or permanent operation of 60Hz punping stations/GOSP units as
co-generation plants a possibility. Thiz approach wonld be amodification to Alternate #2.
mnmediately above. where the path forward requires expansion of regional grid
generation bevond early oil production objectives, and would likely justify pmchaze of
60 Hz rental generators, Retention of the 60 Hz generators may, in fact, be necessary with
this alternate to support starting of large, local pump motors.

Decision map. Figme 4 shows the Decizion Map for the process that will be nzed by
Engineering to evalnate the economics of 60 Hz rental generator retivement (or purchase)
options for sites converted to 60 Hz by 60 Hz quick fix” restoration. Figures 5,6, &7
show conceptual one-line diagrams for electrical zervices with 30/60 Hz frequency
conversion for a worst-caze condition of conversion at all punping station/GOSP unit
sites in the southern and northein fields.

Adjustable Frequency Drives (AFDs). Another approach that would allow the nuse of
3500 HP, 13.2 KV, 60 Hz electiic motor diivers for pipeline shipping pumps to be uzed
on a 30 HZ power grid would emplov the use of adjustable frequency drives (AFDg) to
power the pump motors. The AFD would provide frequency conversion from 50 Hz to
60 Hz for the 60 Hz electric motar. The AFD would alzo provide azoft start™ for the 60
Hz electiic motor, which would decrease the amount of generation required. The AFD
could be uzed for tlow control on the pipeline shipping pumps as well.

d) Advanced Engineering Challenges/Solutions. There are expected to be many engineering
challenges azsociated with restoration of the regional power grid. Yet to be dizcovered. for
example, are needs which will be addressed diring engineering to evaluate, and likely correct
the protective relaving and swge voltage/short-circnit protection adequacy of regional grid
power equipment. In addition, the rexoration endeavor will require detailed power system
analyziz of the regional grid for each stage of regional grid rehabilitation.
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(1) Steady-state and Dynamic Regional Grid Performance Studies. To facilitate analvsiz
of the regional giid electrical network, a computer model will be prepared to permit
simulation of power system performance for every eventnal regional grid operating
configuration. These compnter simulations are neceszary in order to know the steady-
state and dynamic performance ofinterconnected regional grid rotating machinery and
the regional grid stability for all likely regional giid switching operations and other
distmrbances. The computer simulations will also confirm the ability of the regional grid
to supply adequate voltage. frequency. and power (both real and reactive) to all
cotmnected loads. Needs for load-shedding (of non-critical loads) as well az smitability of
all control svstem designs and switching equipment for load-shedding will lilkewize be
confitmed by computer study,

The same computer models of the regional grid svstem will be used for the special task of
correctly evaluating and zolving any issmes related to abatement of power svstem
harmonics with the 30/60 Hz fiequency conversion option that may prove most
economical for near-term futwe restoration. Finally, the computer models will detenmine
short-circuit duties thronghout the regional grid system in order to establizh fanlt
interrupting adequacy of circuit breakers and other switching devices. The short-circimit
duties will be nsed az the basis forregional grid svstem protective device studies to
include relay co-ordination cmves and the necessary relay settings to achieve proper
system performance.

(2) Analysis of Restored Production Sites. For damaged oil production sitex that might be
converted to 60 Hz local power, computer sunnlation studies alzo will include
performance appraizal of izolated generators with rezpect to their ability to maintain
suitable voltage at load buses az well as duwing motor starting and other svstein
dizturbances. Any load shedding 1equired to preserve local svstem operation will be
determined and detined for inclusion in design. Computer calculations will be performed
to confinm load delivery and short-circnit adequacy of all local site switching and other
electrical equipment. Finally, selectivity of protective devices will be establizhed and
confirmed by coordination curves.

(3) Globally-unique Electrical Expertise. BRS iz miquely prepared to address both design
and power svstem analysiz challenges of regional girid restoration. being the only known
E&C finm world-wide having dedicated specialists with acknowledged expeitize in the
power svetem analysiz fleld. This expertise gives BRS the exclusive ability to perform
all of the power svstem studies mentioned above in-house. The capability of these
specialists within the BRS Electrical Teclmical Services Group (ETSG) iz more filly
dezciibed in Enclosure 1, "Power Svstems Analyzis and Special Consulting Services™,

3) Construction of defined remedies/grid tie-in to oil production facilities.
a} Execution. Constiuction will perform the regional grid restoration work as detined by the
engineering drawingz and other Construction support documentz. Scope of thiz worle will

be defined during assessiment.

4} Operation of the regional giid power stations and transmission svstem.
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a) Plan. Once the regional grid or a portion of the regional grid iz restored and
commissioned for nze, we will prepave for itz effective operation. BRS will develop a
grid operating plan for regional , or {if directed) a national grid operation depending on
outcomes. Regardless, the operating plan will be tailored to actual regional grid
designiestored statuz and will addvess all pertinent issues associated with reliable
regional grid svstem operation. Depending on the complexity and geographical expanse
of the restored regional grid. suchissues mayv. among other considerations. include the
following;

= System management/adiministration

= Load scheduling/dispatclyshedding

= Reromce allocation/alternatives

= Eneigy optimization/halancing

= Adherence to svstem limits/tolerances (thermal. voltages. frequency, stability, etc.)
= Souwrce utilization/cveling

= Switching procedmes

= Confrol strategies

= Facilities operation/engineering support/zervice

In the case for a restored regional grid powered by existing generating stationg, the task
of rezowrcing personnel for regional grid operation most likkely will scale down to the
acquizition and deploviment of central (generating ) station operators, station engineeling
perzommne] and station/grid svstem service and maintenance personnel.

For either the "30 Hz quick fix™ or the ~60 Hz quick fix™ all new/rental generators will be
located and operated at restored GOSP units.

b} Staffing. BRS will create the necessary procedures and define the organizational stimcture

required for operation of the power stationg and transmizzion facilities to the oil prodnction
fields. BRS will alzo identify. organize. and deplov qualified personnel for all roles. Many
of the operating procednres developed will be determined from the results of the power
system compnter simulations for the regional grid and analyziz of those results, to be
performed az dezcribed in the Engineering/Design section, immediately above.

Perzomnel with the appropuiate skills to operate the gas twrbine generators uzed in the “30 Hz
quick fix™ or the ~60 Hz quick fix™ will be reciuited and aszigned to the new power
generation facilitiex at or near a GOSP unit.

Whatever the scale of the final regional grid operation initiafive. every attempt will be made
to identify and use local perzonnel with the necessary gkills for all defined roles. ITHCN
perzoimnel canmot be obtained. attempts will next be made to acquire the skilled persoimel
neceszary i near-by, third countries. followed lastly by the uze of U.S. ex-pats. Thiz last
option most likely would involve the use of sub-contractors normally engaging in the
business of power plant operation and, in the case of alarger regional or National grid,
subcontractors of the type with proven performance m U.S. Regional Transmission Operation
(RTO) will be identified.

d. Figures. Figies | — 7 (pages 12-18) illustrate the BRS power grid solutions.
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Figure #1

One-Line Diagram
30 Hz Quidck Fix” Restoration
South Rumailah Region
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Sea Figure 1

Figure 2
One-Line Diagram
30 Hz Quidck Fix” Restoration
North Rumailah Region
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Figure 3
One-Line Diagram
30 Hz Quick Fix” Restoration
Kirkuk Region
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Decision Map Diagram For
Economic Analysis Of
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Figure 5
One-Line Diagram
S0/60hz Frequency Conversion
South Rumailah Region
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Figure 6
One-Line Diagram
50/60 Hz Frequency Conversion
North Rumailah Region
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Figure 7
One-Line Diagram
50/60 Hz Frequency Conversion
Kirkuk Region
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4. SERVICE SUPPORT. See ANNEX L

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.

ACKNOWLEDGE

BRS PGM. LOGCAP

OFF

RRS D/PGM

Enclosure 1 — Power Systems Analvziz and Special Consulting Services
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Protective Device Coordination

Time-Current Curve

Time-current plots of protective device characteristics and equipment

ratings provide graphical evidence that eguipment is properly protected

and protective devices are selective with one another.

Device Setting Summary Sheet

Summary sheets provide a complete listing of the recom-

mended setfings and calibrating data for plotted protective

devices adlong with the settings or ratings for all other protective

devices in the system. These sheets greatly simplify and

streamline the work performed by the field technicians setting

the devices.

Short Circuit
Calculations

The total short-circuit current and contribu-
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three-phase faults can be evaluated.
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Ground Mat Potentials

For a given ground grid design and soil condition the mesh and

perimeter touch voltages at the earth's surface are calculated

and compared with tolerable (safe} touch potentials. The
locations of dangerous voltage levels, where present, are
precisely identified so that appropriate corrective measures can be

incorporated into the ground grid design.

Transient Stability Studies

The dynamic response of prime movers/

generators and induction/synchronous motors

can be modeled and system performance

studied for user defined upset conditions such
as faults, line or machine outages, step-load

changes or motor starting. These studies will

show whether the power system will regain

operating eguilibrium following the upset

event. Results can be graphically represented

by a plot of machine/system parameters with

tirme.




Electrical Power System Studies

Fault Analysis / Breaker Application Study

Calculates momentary and interrupting fault duties at every
system bus per ANSE or IEC standards. Compares drcuit
breaker, fuses and non-fusible equipment ratings with
imposed duties to identify any such devices having inad-
eguate short-circuit capability.

Load FAow Study

Calculates the system steady-state bus voltages, kilowatt and
kilovar branch loading for both motor and static loads.
Accepts capacitors, off-nominal transformer taps and
generator loading levels, and allows investigation of various
operating modes. Reports provided on buses with abrnormal
valtages, branch loading / losses and total system loading /
demand conditions.

Motor Starting Voltage Drop Study

Calculates the system voltage levels before and just after the
impact of a motor being started, referred to as a “snapshot”
voltage drop calculation. The instantaneous change in
voltage at the motor being started and all other system
buses may be determined.

Protective Device Coordination Study

Plots the time-current curve at specified values for each
protective device applied on the power system. Prints a
one-line diagram of the asscciated portion of the system on
the coordination curve for the plotted devices.

Motor Starting Torque / Acceleration Time Study

Using motor and load inertia and torque values, calculates
the motor voltage and torgue values during the accelerating
period, and determines the overall starting time of a success-
ful moter start.

Ground Mat Design Study

Determines step and touch potentials to evaluate shock
hazards in substations or other ground mat envircnments.
Performs a detailed mesh-by-mesh analysis of the mat to
precisely identify exact hazard locations and optimal design
remedies.

Transient Stability Study
Using the dynamic characteristics of prime movers and
syichranous machinery, calculates the response of these

(- kwmw

i »\\ \‘*"“i“-‘"’ et

/M‘

~ Kellogg Brown & Root,
60t Jefferson » Houston, TX 77002-7990

machines to various system disturbances and plots the
machine variables with respect to time in order to reveal any
unstable operating conditions reguiring load shedding or
cther corrective measures.

Cable Ampacity Study

Calculates the ampacity or operating temperature of multiple
cable circuits direct buried or in underground duct banks,
using the Neher-McGrath calculation method.

Harmonic Analysis Study

With harmonic producing loads on a system having power
factor correction capacitors: (a} calculates the system bus
voltages, kilowatt and Kilovar branch loading at various
multiples of system fundamental freguency; (b} calculates
the total rms voltage and current values at each bus so that
unacceptable voltage distortion and the frequency where
harmenic amplification exists can be easily identified; and (©;
can be used to evaluate the effectiveness of hammonic filters
and tuning reactors when non-linear tharmonic produdng!
loads are present with or without power factor correction
capaditors.

Reliability / Availability Studies

Using krown failure rates and outage duration times for
electrical compeonents: (a} calculates the statistical availability
texpected percentage of up-time} of a power systeny; and (b}
can be used for comparison of altemative system designs
from an overall up-time stand peint and to evaluate the
worth of redundant circuit designs within a specific system.

MNote: All Electrical Power System Studies conform to
procedures and practices described in the latest version of
IEEE Standard "Recommended Practice for ndustrial and
Commercial Power Systems Analysis,” (The Brown Book} as
well as all other related standards on the subject. Kellogg
Brown & Root uses comimercially available software pro-
grams to perform the calaslation for these studies as well as
for:

*  Lighting Glluminationy Levels

*  Generator Sizing

*  Electrical Heat Tracing

For further information, contact the Kellogg Brown & Reot
Manager, Electiical and Control Systems Engineering.

Inc.

PO. Box 3 » Houston, TX 77001 -0003

Kaltogy Brown & HBoot

4 Halliburton Company Teh 713-753-2000 « Fax:

HO2309_1 10/99

& 1999 Kellogg Brown & Roct, Inc. All Rights Reserved

713-753-5353
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TAB L (INFRASTRUCTURE) te APPENDIX 2 t0 ANNEX F (ENGINEERING AND
CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION., See ANNEX A,
1. SITUATION. See Bazse PLAN.
a. Assumptions,

1) The scope of work encompasses only that infrastructure within the “battery limits™ of the a1l
production facilties.

2y Major pipelines, which are conzidered pait of the cil infrastiuctwe. are addreszed separately
in Tab E tothiz Appendix. Shipping facilities covered in thiz Tab are limited to 1ail, tiucks,
and ships.

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. BRS will gather information relative to the availability, status, and
condition of the infrastmcture within the il production facilities, and outline a program to
execute repaitz. BRS, on order of the PCO or designated representative, will execute repairs on
the roads. rail. power. utilities. etc.. in support of this plan.

Ir. Tasks. Provide information concerning the availability, statnz, and condtion of the infrastincte
in the LOGC AP CSP AOR and to develop a program to execute repairs, if requited. BRS will
azzess. design and execute the necessary repairs for the nfiastincture aszociated within the o1l
facilities. The expected type of infiastiuctiwe within the oil producing facilities will congist of
roads, railz, water utilitiez, water treatment. and electrical power.

¢. Infrastructure Description

1) Well Sites. Tyvpically well sites will have raized structural fill pads with unpaved acess roads.
Generally the wellz ave located in the center of the pad and the infrastructe i limited to
access roads,

2y Gas Oil Separation Plants (GOSPs). GOSPs generally congist of a zeparation plant, storage
tanks, pump buildings, adminiztration/operator buildings, emergency power units, flaves, and
water digpogal ponds. The major infiastiucture will be roads, electrical power, water supply
and treatment.

3) Pump Stations. Typical pmmp stations congist of pipeline manitolds, tankage, prumps, and
buildingz. Infastincture asgociated with these facilities are roads, power, and water utilities,

4) Production Storage/Shipping Terminals. Production storage and shipping terminals consist
of piping manifolds. large munbers of tanks, pumps. metering skids, buildings. and may

Data Subject to Title Page Restrictions F-2-L-1
Otherwise, Treat as SECREFHSTFORMN As of 8May 2008



SEGREFHOFORN

/W\

E D

i

Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

congist of tinek loading/rail loading and marine loading. The tyvpical infinstiucture associated
with this type of facilties are roads. rail. power. water vtilities. and loading facilities.

5) Refineries. In general these facilities will congist of a large nmnber of process equipment,
rotating equipment. coolets, tankage, emergency power generation, varions buildingsz, tlares.
water utilitiex and water treatment. Plant infiastructure will consizt of roads. power. water
utilities, and water treatment.

d. Plan.

1) AssessmentTeam: Soon after receiving anotice to proceed, the BRS advance team will
move into the Event area to perform preliminary overall assesments including making a
preliminary survey of the infiastiucture elements requiring remediation. The objective of this
survey 13 to gather only necessary information to efficiently plan for an EVENT response.
Information required includes the condition of plant roads, plant rail, electrical power, water
utilities, and water treatment. The extent of the azsessment will be conziztent for all expected
scenarios and will vary in effort depending on the extent of damage to the subject factlities.

2y Priorities of Work. Priorities will focus on re-establizhing plant access roads. restoring
electrical power, and restoring water itilities in order to support the remediation work for the
upstreain tacilities. Shipping terminalz will be a high priority, az well, so that thev can go on
line az soon or hefore oil production iz restored. Refinerier will have alower priority since
they are on the downsream end of the production line.

e. Execution. Existing plant infrastincture may need restoration to a nsable condition due to either

collateral damage or normal deterioration. BRS will smurvey and analvze the conditions of
exizting infrastiuctiwe and will pertorm only the necessary repairs. In some cages, Infiastmcte
construction may require a new "from the ground up” svstem where no service cuwrently exists, or
extension of existing infiastiucture, such ag aroad, to anew location Types of infrastiucture that
BRS iz prepared to constiuct or repair includes roads, rail, power, water utiltites/treatinent and
shipping terminals.

1) Road Repair and Construction.

a) BRS will ingpect, maintain, and repair all roads, both paved and unpaved, under BRS
responsibility. Repair and constiuction will be accomplished in accordance with
PCO/ACO gpecifications. Both paved and nnpaved roads will be ingpected according to
a schedule bazed on uze and vulnerability to damage. Areas requiring attention will
either be repaired immediately (it repairs are within the zcope of PCO Task orders) or an
estimate of the cost to repair will be prepared and submitted tor PCO/ACO approval prior
to initiating repair worle

Iy BRS will maintain and repair eath smrtace roads in accordance with TM 5-624 and TM
3-822-4. Shoulders along roadways and the swfaces of graveled or other nnpaved roads
will be graded as neceszary to maintain a smooth surface, protect the road edge, eliminate
traffic hazards, and provide proper drainage. The BRS Plaming and Schednling Office
will prepare a zchedule for routine grading of unpaved roads, to include adding gravel as
required.
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o)

d)

BRS will provide plans for building or repairing roads to nszable (or as specified by the
PCO/ACO) condition. The plans will use Host Nation standards or plant standards as
appropuiate tor the infended nse. Paimnfing, signs, and drainage will be included as
appropuate. BRS may establish local subcontracts through a competitive value-bazsed
procurement process for major repair worl, Minor repair, such az filling potholes, will
be accomplished with Host C'ountry National (HCN) emplovees.

For new road constiuction, BRS will either design-build the road or provide oversight of
local finms under subcontract agreements.

2) Plant Rail Repair and Construction.

a)

b)

BRS will provide plant rail repair. az requived. This may include removing and/or
replacing, ties, rails, frogs, switches, and ballast. Grading and signal repairs will be
inclnded as appropriate for the rail standard. The designs will uze Host Nation standards
or plant standards on capacity and gange bazed on anticipated traffic loads. Depending
on the available rezonrces, BRS may perform the rail repaiiz or may subcontract the
design worlz and conztiuction to alocal firm.

For new rail constinction, BR S will either design-build or provide oversight of local
firms under subcontract agreements.

3) Plant Power. BRS will receive necessary power at battery limits of each oil
productionzhipping facility from others.

4) Terminals,

)

b)

Marine Terminals. BRS will repair the facilities that ave critical to the shipment of oil.
BReszides pipelines. a major portion of the oil exported ont of the comntry iz done via
supertanlkers and therefore the marine terminal facilities play and important role. The
major export terminals ave located in the Persian Gult. There are also many smaller oil
terminal loading facilities scattered along major inland waterways which are used to load
small coastal tankers. The smaller facilities will not be conzidered for repairs mless they
are determined to be required in achieving the required export volume. BRES will repair
or replace piles, decking, fenders, mooring fisdtnres, loading arms, and storage facilities
az requited. BRS will provide designg for repaiting port facilities to their original
condition or az specified by the PCO/ACO. The designz will nze appropriate Host Nation
Standardz, and International Standards. Dredging and subimeiged obstacle removal will
be included. Subcontracts will be awarded as necessary to local firms to accomplish the
repair worl

Truck and Rail Loading Terminals. These facilities ave considerd low priority and
will be repaired as required to maintain internal consumptiom of oil products. Repairs
mclude loading platform structures, buildings. loading avms‘hoses. roads. and rails. BRS
will develop plans. specifications and design/constiuct or manage the design/construct
etforts of subcontractors mder technical support agreements and dexign services
contracts.

5) Water Ultilities. No detailed information iz available regarding the water ntilities in each of
the oil producing facilities. Aszezsment Teams will gather detailed information during vigits
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to the plantz. Based on aerial imagery and locations of the plant facilities, it can be asswumed
that potable water iz distiibuted to the plants fiom the national water supply grid. In thiz case
repairs will be limited to the supply line and distribution network within the plant battery
Limits.

6) Waste Water Treatment Repair and Construction.

a)

b

There 1z no mtormation concerning wastewater treatinent facilities at any of the GOSPz
or terminalz. Assessment Teamsz will gather detailed infonmation during visits to these
sites. Generally, a GOSP and terminals will contain a process sewer which drainz to a
corrugated plate msert (CPI) unit, and will have a sanitary sewer system and a small
sanitary wastewater treatment plant for plant sewage. A storm water svstem will drain
clean storm water off the property. however, in many dry areas the storm water 1z held in
a storage facility and nsed for other purposes.

Analyziz of aerial photos indicates that all liquid wastes sepavated tfiom the oil are drained
to open pitz or lagoons, with no fmther treatment being provided. With this svstem the
water iz allowed to evaporate and the solids awe left in the bottom of the pit.

The MARPOL treaty requires the treatment of ship ballast water at terminals. The gnlf
area ix designated as a zenzitive area under MARPOL and comes under zome special
provigionz. It iz not known if ballast water treatment facilities exizt at the terminals.
Iiaq i not a gignatory to the MARPOL treaty, however, the United States, and most, if
not all, of'its coalition partners, ate. If not, ballast waters can be stored temporaiily ina
Lined pit vntil ballast water treatment. facilities ave available. .

Wastewater plants will have to be repaired, rebuilt, or built for camps, GOSPs, and other
associated facilities. BRS will repair storm water 1imotf svstems or develop new ones.
Industrial wastewaters from garages, maintenance installations, and industrial facilities
smch az pumps and compressors will require indnstiial wastewater treatment, primarily oil
removal, These facilities will have to be repaired or, in some cases, built.

4. SERVICE SUPPORT. See Base PLAN. and ANNEX L.

5. COMMAND AND SIGNAL. See Baze PLAN and ANNEX H.

ACKNOWLEDGE:

"BRS PGM. LC

RS D/PM

Data Subject to Title Page Restrictions F-2-L-4

Otherwise, Treat as
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s Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

TAB M (CRITICAL MATERIALS LIST) TO APPENDIX 2 (ENGINEERING) TO
ANNEX F (CONSTRUCTION & ENGINEERING) to LOGCAP CONTINGENCY
SUPPORT PLAN

REFERENCES, See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,

1. SITUATION. See Base PLAN.

2. MISSION. See Base PLAN.

3. EXECUTION. Critical Materials List attached. The lizt of and Rough Crder of Magnitude for
prepositioned equipment iz provided at Anmex R, Appendix 3. Tab A

4. SERVICE SUPPORT. See Baze PLAN.

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.
ACKNOWLEDGE:

BRS PGM. LOGCAP
OFFICTIAL:

BES D/PGM

Enclosure 1 — Critical Materials List

Data Subject to Title Page Restrictions F-2-i-1
Otherwise, Treat as SECREFHeFaRN- As of 1 February 2003



ENCLOSURE 1to TAB M to APPEMDLX 2 to AMNEX F

e
GUANTITIES I COST (X1,000
. udget Co .
Typ Rumaila [ IP5A-1 " DESIGH ~ Time .
N.60sF|s a0k Pump | Pump | Pump | MM srap DESCRIPTION SIZE COHDITIONS CAPACITY Material | US$ ¢ | oo o In cose| s.esp | PERAMR| | Rumals |IPSELPUTE oo aBa| sTAB
: : Bak Total : : Stati Pump Stati Stati Total
@2 total) | 9 total) | Station | Staton | Stafon |., t‘;t;) 2 totap | 00 20%) ARo) | @totad | (2 tota) (4t°'t:r|'3 ”mpm:l)m" p io'gl'J (2 totall | (2 total o
(Atotal | (1 totah | (1 total |~
45" Inlets 2-
1 1 [NLET maniFoLD S 36 Outlets 2- | 300 PSIG @ 200F 1,575 MBD
P
ag" INLETS -
1 1 [NLET maniFoLD S a2 132, | 200PSIG @ 200F 10 MBD
OUTLET 236"
3 il 24 |INLET MANIFOLD S =g ia AF15.000 300 MBD
INLETS 1-42"
a 4 |INLET ManIFOLD S Ot a ae | 1100 PSIG @ 200F 1,500 MBD
INLETS 2-36"
a 4 |ouTeTmanrolps | MEETS ESE 110 peie @ 2o0F 1,500 MBD
2 B 4 |DEGASSING BOOTS | 12' (Dia) X 32 | 150 PSIG @ 200F 750 MBD
2 0 1z |INLINE DEGASSERS FUTURE | 600 P3IG @ 200F 300 MBD
2 0 12 |HP SEPARATORS 19(Dia) % 198" | 275 PSIG @ 200F |300 MED, Epacy Cacting
2 0 12 |MP sEPARATORS 19(Dia) % 198" | 120 PSIG @ 200F |300 MED, Epacy Cacting
2 0 1z |TEST SEFARATORS A(Dia)x 15| 1440 PSIG @ 200F | 22 MBD, Epowy Coating
2 2 [1stSTAGE DESALTERS| . 300 MBD Fadkage 10%
H T [ZndSTAGE (DI 198 | 200 FSIG @ 200F |00 000 ppm Salinity
1 1 2 |STOCK TANKS 0’ (Dia) <96 | ATMOSPHERIC 23,000 BEL
B 4 |FEED DRUMS 19 (Dia) % 142 | 200 FSIG @ 200F 00 MBD
B 2 |STORAGE TANKS 50,000 BEL
- 750 FSIG @ B5OF
2 2 |sTaBILZER cOLUMNS | 12 (Dia)= 20 i 200 MBD
FEED/BOTTOMS 200 FEIG @ 50F
2 2 Shell and Tub 240 MMBTU hr 60,000 2]
|excHansERS #and W | TuBES & SHELL '
STABILIZER BOTTOMS | & -40 HF PER
2 2 | ooline ran 200 F5IG @ 460F | 50 MMBTUM 40,000 #2
STABILIZER FIRED
2 ER Wiy 450 PSIG @BSOF | 290 MMBTUMHR
STABILIZER HEATER 300 F FUMPING
a ER it 400 HP TS £p gu7 o | “E00 GFM @ 100PSI
3 70 B z 3 3 41 |BODSTER FUMFS 700 HF P 1T, A000/50/F_| 22000 GPM @40 Pal |
MAWP- 1100 P51
20 16 4 7 a 51 |FIPELINE PUMPS SMOHP | oz ey | 22000 GFM @173 PS) |
DESALTER
2 2 A o PUMPS 50 HP 400 GPM @ 100 P51
DESALTER WATER
2 2 |0 100 HF 800 GPM @ 100 P51
GAS TURBINE POWER
10 a 1 1 LI pealigistod Lh 2500 20 W
@AS TURBINE POWER
! 4 & |eenEraTORS = M EA.
FUEL GAS By Gas Turbine Supplier.
2 a0 a 1 1 a 42 |CONDITIONING AND Phog will be furnizhed with
COMPRESSION ST Phg.
EMERGENCY POWER o
2 10 a 1 1 2 2 2 [ EnaTong 25 %9 %2 | DIESEL DRIVEN 0.5 i EA,
[INGTRUMENT AR TG
2 10 a 1 17 |comrressor Pres. | 7EHPEA | Compressors | 100 SCFH @ 150PSIG
N 10 12 |EMEMICAL NUECTION . % Chemicak.5 | 0. 25 GFPH, Standard
FACKAGES Tanks, 10 Pumps Capacity D ay Tanks
2 10 a 1 1 2 20 ;ENEEZATER STORASE | teirbia)xbo | ATH. @ 140F 30,000 BEL
z 0 B 1 1 1 B 21 |FIREWATER FUMFS a0 P 1212 7' H_| 2500 GFM @ 175 F5I |
00 GPM @ 50 F 3l
2 10 2 14 |WELLWATER PUMPS 20 HP (00 FTELL)
. |FAeIzER FEED 10,000 GPM @ 100 P3I
4 PUMES
4 BOTTOMS RUND OWi'H
a PUMPS 2000 GPM @ 100 PSI
7 1 |GROUND FLARES A0 WMMSCED
7 1 |GROUND FLARES 105 MMSCFD @ 1 F3Is
4 20 4 28 |GROUND FLARES 210 MMSCFD @ 75 PSIG
2 0 i 7 B 16 |FLARE IGNITER SKIDS Included wiFlares |
2 0 7 2 1% |SLOPS/DIESEL TANKS | 200 (Diaj= 26 | ATM. @ 190F 2000 BEL
Dat Sablect © THe Page Restrictions . F-2-hd-1
Cthenube Treatis SEERET




ENCLOSURE 1to TAB M to APPEMDLX 2 to AMNEX F

=SEERET
GUANTITIES Budget Cost Lead COST (X 1,000}
- udg o )
Typ Rumaila [ IP5A-1 . DESIGH ~ Time .
N.e0sP|5.60sF| Pump | Pump | Pump |MM3A crap DESCRIPTION SIZE COHDITIONS CAPACITY Material | US$ €5 | G |ncosp| s cose Tvp Pump | Rumais | IPSA1 Pump g o gaie|  sTaB
: " " Bakr Total Station FPump Station Station Total
(2 total) | (9 total) | Station | Station | Station 2 total (2 total 20%) ARO) (2total | (9 total) Aot 1 total 1 tot (2 total) (2 total)
(4 tatal | (1 totap | (1 totap |2 08D (4total 1 total) (1 total
2 1 2 14 SLOP PUMPS S HF 25 GPM @ 100 PS1
2 10 ) 1 1 2 20 CIESEL TANKS 13-E" D iay = 20 ATM. @ 140 F S00 BBL
1 1 METERING SKID TurD SE" LINES 2.0 MM BPD CRUDE
2 2 H¥DRALLIC Two SETS OF 4
FACKAGES LOADING ARME
Single Foint Mooring
2 2 (SPM) INCLUDING
FIPELINE ENL
TERMINATION (PLET)
42" SUBSEA BALL EITHER DIVER
2 2 WALYE WITH SUBSEA |OR TORQUE
GEAR OFERATOR BUCKET
2 10 4 1 1 2 20 MAINTENMANCE SHEDS 28 x50
ELECTRICAL
2 10 4 1 1 2 20 TRAMNSFORMERS
FREFABRICATED
ELECTRICALBUILDING
COMPLETEWITH
2 10 4 1 1 2 2 SWITCHGEAR, MCC,
UPS, DC, CONTROL
ROOM, ete.
IHNST RUMENT AT ION
14" ONSOFF BALL
= 20 24 ALVE
16" OMSOFF BALL
4 20 g 2z aLWE
26" OM/OFF BALL
2 o 12 i LWE
42" ON/OFF BALL
g 2 2 12 i LWE
4" GLOBE CONTROL
4 20 =} 20 aLwE
12" GLOBE COMTROL
g 40 48 WALVE
14" GLOBE COMTROL
2 @ 4 WALVE
16" GLOBE COMTROL
a2 40 2 =) i LWE
26" BUTTERF L
2 o 4 1 1 12
CONTROL WALVE
L/ FLOW
4 20 4 1 1 4 24 TRAMSMITTER WITH
ORIFICE
FRESSURE
1 50 & 1 ! s i TRANSMITTERS
TEMPERATURE
4 20 4 g 26 TRAMSMITTERS WWITH
THERMOWELLS
|[ReD AR (EVEL
16 =) 2 2 o 110 TRAHSMITTER
DELTA Y FROCESS
2 1o 4 1 1 2 20 AUTOMATION SvSTEM
MODICON SAFETY
2 o 4 1 1 2 20 SvETEM
[FOTES: I I
1 i henever pozzible, all major equipment shall be fabricated and delivered onskidsimodules with assz aciated piping, walves, instruments, controk, wires, cables, ete. completely pre-installed, ready for external hook- up. |
2 Al major equip tzhall be desi d, fabricated, i ted and tested in complete compliance with all applicable API, ASKME, ANSI, ASTHM, TEWMA, MFPA, NERMA, DSHA and all other applicable industry codes and standards.
3 Al Electric Motor drivers s hall be in complete compliance with HEC and HEMA standards. | | | | | | |
i All Electrical and Instrumentation tems shall be suitable for installation in Class 1, Group D, Division 2 electrical area classification. | | |
5 Instrument Air Package includes one wertical carbon steelwet air receiver, tvo complete compress or packages with inter-coolers and after coolers, o complete inzfrument air dryer pack ages and one wertical carbon steel instrument air recenrer with = ufficient volume for 15 minutes instrument airsupply.

Data Sablect © Tk Page Restrictions .
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ENCLOSURE 1to TAB M to AFFEHD X 2 to ANNEX F to LOGCAR CSP

Budget Cost US$ X 1000 (+/-20%)

5. GOSP
200 MBD (5
total

5. 6OSP
25 MBD
(10 total)

N.GOSP | N. GOSF
300 MBD (2| 100 MBD
total) 3 total)

M. GOSP
25 MBD
(dtotal

STAB
(2 total)

5. GOSP
Typ PS5
(B total)

M. GOSP
Tvp PS5
(4 total

Total

QUANTITIES Lead
5. GOSP |5, GOSP|N. 805P|N. GOSP(N. GOSP| L . |5 GOSP|N. 6OSP DESCRIPTION SIZE DESIGH CAPACITY Material | 1e Unit Budget
300 MBD| 25 MBD | 300 MBD | 100 MBD | 25 MBD | '\ o | TYP. PS | TYP. PS [ Total COHDITIONS Wks Cost US$
(Gtotal | (10 total | (2total | (3total | (dtotal ‘B total) | 14 total) ARO) o
i T2 |INLET MANTFOLD S e e | GO0 FOIG @200 F | 500 MBD, AFTEIO0 3
5 4 |INLET M&NIFOLDS SE' B4 | 275 PSIG @200 F | 300 MBD, AFIE000 3
B 3 |INLET M&NIFOLDS SE' B4 |27 PSIG @200 F| 100 MBD, AFIE000 7z
0 10 |INLET MANIFOLD S 15 /e /4" |B00 FSIG @Z00 F | 25 MBD, APIA000 3
5 4 |INLET M&NIFOLDS 15 e /4 | 276 FEIG @E00 F | 25 MBD, APIA000 7z
TNLETS 1-22"
S 4 1z |INLET ManiFOLD S DUTLETS 230 1100 FSI6 @ 200F 1,500 MBD 26
NLETS 2-38"
S 4 12 [oUTLETMaNIFOLDS | ot ST 11100 PSIG @ 200F 1,500 MBD 26
& z 3 11 |pEGASSNG BOOTS 12 (Dia) %32 | 120 P5IG @ 200F 00 MBD 15-Z0
10 4 14 |DEGASSNG BOOTS | 3.8 (Dig) %32 | 120 PEIG @ Z00F 25 MBD 510
0 |INLINE DEGASSERS FUTURE | 600 FSIG @ 200F 300 MBD: 45
-] 1=} HP SEPARATORE 14! (Dia) = 76" | 600 PEIG @ 200F |200 MBLD, Epoxy Coating 45
10 10 |HF SEFARATORS 5.5 (D ia) = 32 | 600 FSIG @ Z00F | 25 MBD, Epay Coating 36
& z g |MP sEPARATORS 14D ia) = 148 | 275 PEIG @ 200F |300 MBD, Epaxy Coating 45
3 3 |MP sEPARATORS 124D ia) = 100 | 275 PEIG @ 200F |100 MBD, Epaxy Coating 40
10 4 14 |MF SEFARATORS 7 5 Dia) «B5 | 276 PEIG @ Z00F | 25 MBD, Epoay Coating 36
& z g |LP sEPARATORS 14D ia) = 148 | 120 PSIG @ 200F |300 MBD, Epaxy Coating 4z
3 3z |LP sEPARATORS 12YDia) = 100 | 120 PSIG @ 200F |100 MBD, Epaxy Coating 36
10 4 14 |LF SEFARATORS 75 (Dia) =65 | 120 F5IG @ Z00F | 25 MBD, Epay Coating 3z
& 10 z 3 4 25 |TEST SEFARATORS (D ia) 15| 1490 PEIG@ Z00F | 22 MBD, Epwy Coating 36
1z 4 15 |DEHYDRATOR 15 (Dia) = 90 | 120 F5IG @ Z00F 300 MBD 45
3 3 |DEHYDRATOR 1 (Dia)x B4 | 120 516 @ Z00F 100 MBD 40
10 4 14 |DEHYDRATOR TDia s 42 | 120 PSIG @ 2008 25 MBI 34
- " 200 MBD Pack age 10%
1z 4 15 |oEsaLTER 18 (Dia) 00" | 120PSIG @ I00F || o R it 45
. . 100 MBD Package 10%
3 3z |oEsALTER 19 (Dia)x 34 | 120P3I6 @ 200F | 10 000 Feo e 40
- . Z5 MBD Fadkage 10%
10 4 14 |vEsaLTER TDia)s 42 | 120PSIS @ 200F | en ot e i 35
iz 0 z B 5 31 |STOCK TANKS B (Dia) = a2 | ATMOSFHERIC 20,000 BBEL a0
& & |FEED DROMS 1 (Dia) = 195 | 200 F5IG @ 2008 0 MBD 3
B 3 |STORAGE TANKS 50,000 BEL a0
o |50 FEIG @ B0,
3 3 |STABILIZER COLUMNS | 12 (Dia)= 50 e TRAYE 200 MBD 52
FEEC/BOTTOMS Z00 FEIG @ 450F
3 3 |ercnancers Shell and Tube | 7\ ocs 2 eyELL 299 MMBTUhr 80,000 fi2 32
STABILIZER BOTTOMS | 5-90 HF FER
3 3 |k cooleRs AN 200 PEIG @ 450F | 50 MMBTUM r 40,000 #2 30
STABILIZER FIRED
3 % |eateRs 450 PEIG @ B50F 240 MM BTUHR 56
STABILIZER HEATER 300 F PUMPING
& 8 |eumes 400 HP TG 2p ou7 cp | 9500 GFM @ 100 P3| 36
& z B 5 B 35 |pOOSTER FUMPS 700 HF W I, Q000602 | 22000 GFM @90 FEl 4z
3 3 BOOESTER PUMPE 128 HP W P11, 0008042 2,660 GPM @40 PEI 35
i 5 14 |BODSTER FUMPS 35 HF WEF I, A000E0E | 075 GPM @ 40 P&l 28
iH & 3 5 BE_ |FIFELINE FUMFS ZE00 HF 72,000 GFM (@ 173 FEI A
il 20 |FIFELINE FUMPE 178 HF 075 GPM @ 173 PEI S
DESALTER FEED
1z 4 LCTN 675 HP 11,500 GFM @ 75 P51 4z
DESALTER FEED
& 8 |eumps 225 HP 3870 GPM @75 PEI 36
DESALTER FEED
] S EC byl 50 HP 975 GPM @ 75 PEI 32
UASTE WATER o )
1z 4 15 |nalEscer 12! (Dia) X 40' | 120 PEIG @ 200F 300 MBD 4z
UASTE WATER - )
& 8 |coaescer TeDia XA | 120 PSIG @ 200F 100 MBD 4z
UASTE WATER I )
] S 28 | nlEsceR SeDia) X a0 | 120 PSIG @ 200F 10 MBD 4z
& z g |WwASTEWATER FILTER | & (Dia) X 60 | 150 FSIG @ 200F 300 MBD 28
3 4 7 W ASTE WATER FILTER &' (Dia) X 60 160 PS1G @ 200F 100 MBLC 24
1 10 |wasTE WwaATER FILTER | 4 ¢piyx 60 | 150 PSIG @ 200F 10 MBD 20
UASTE WATER
1z 4 15 |l ECTION PUMPS 300 HP 1650 & PM @ 225 P5I 40
UASTE WATER
& & | ECTION FUMES 100 HF 550 GPM @ 225 PSI 35
UASTE WATER
] S 28 [\ EeTion PUMPS 25 150 GFM @ 225 P51 30

Data Sablect © THike Page Restrictions .
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ENCLOSURE 1to TAB M to AFFEHD X 2 to ANNEX F to LOGCAR CSP

Budget Cost US$ X 1000 (+/-20%)

5. GOSP
200 MBD (5
total

5. G05F
25 MBD
(10 total)

N.GOSP | N.GOSF [N. GOSF
300 MBD (2| 100 MBD | 25 MBD
total) ‘3 total) | (dotal)

STAB
(2 total)

5. GOSP
Typ PS5
(B total)

M. GOSP
Tvp PS5
(4 total

Total

QUANTITIES Lead
5. GDSP|S. GOSP |N. 30 SP|N. GDSP|N. GOSP 3. GDSP|N. GOSP DESCRIPTION SIZE DESIGH CAPACITY Material | 1Te i
: y : : y sTam |2 : CONDITIONS erial ks | Unit Budget
300 MBD | 25 MBD |300 MBE | 100 MBD | 25 MBD | = "= | TYP. PS | TYP.PS | Tata Wks Cost US$
(Gitotal | (10 total | (2total | (Ztotah | catotap |© 130 5 torap | 4 totan ARO) o
1z 4 15 lwasHwaTeR PUMPS 75 HP 550 GPM @ 175 PSI 30
3 3 |WwasHWATER PUMPS 25 HP 130 GFM @ 175 P51 25
] S 28 |WASHWATER PUMPS TEHP 50 GPM @ 175 PI 20
& z T |WASH WATER TANKS 30,000 BAR RELS a0
B T |WASH WATER TANKS 10,000 BARRELS 5
i 5 14 [WASH WATER TANKS 5,000 BAR RELS A
45 TURBINE FOWER
S 4 12 | EnERATORS L 2500 20 Kty 50
345 TURBINE FOWER
&0
13 ] z & & sz [ e ore 2 WA,
FUEL 3AS By Gas Turbine Supplier
& 1 z 3 4 & S 4 43 |CONDITIONING AND Pleg will be furnished with
COMPRESSION 3T Plg. :
EMERGENCT FOWER
& 1 z 3 4 3 S 4 40 |GENERATDRS [ IESEL DRIVEN 0.5 b EA, g 40
TNSTRUMENT AR ] B
& 1 z 3 4 S 4 7 |comerescon pres | TSWPEA | CoupRessorg | 107 SCFH @ 1H0PSIG 20
CHEMICAL INJECTION & Chemicak & | 0- 25 GFH, Standard
& 1 z 3 4 25 10 HF : : 30
PACKAGES Tanks, 10 Pumps Capacity 0ay Tanks
& 1 z 3 4 3 S 4 40 ;ENEL:’;ATER STORASE | e Dig)b0 | ATM. @ 140F 30,000 BBL 40
& i z B 5 B B 5 40 |FIREWATER FUMPS 00 HF 2 w12 %7 H_| 2500 GFM @ 175 FSI a0
BO0 GFM @ 50 Pl
& & |WELLWATER PUMPS TEHP (00 FT MELL) 32
Z00 GFM @ 50 P8I
3 3 |WELLWATER PUMPS 30 HP 30
(500 FT WELL)
100 GFM @ 20 P51
z 3 5 |WELLWATER PUMPS Z0HP (EoD FT WELLy 28
B0 GFM @ 50 Pl
1 4 14 |weELLwaTER PUMPS 10 HP 26
(500 FTWVELL)
. [FTABILIZER FEED 0,000 GFM @ 100 FS an
6 PUMPS o HP | 100F, 085 s0CE
5 [FOTTOMS RUNDOWN w0
6 PUMPS 500 HP 200 F, 0.5 30C5 | 9000 GPM @ 100 PSI
B % |GROUND FLARES B MMSEFD @75 PSIG | 15
il & 26 |GROUND FLARES 20 MMSEF D @@ 75 PSIG| 20
4 4 |GROUND FLARES 75 MMSEF D @@ 75 PSIG | 20
1z & 15 |eROUND FLARES 210 MMSEFD @ 75 P5IG: 25
& n z 3 4 3 25 |FLARE IGNITER SKID S Included wiFlares
& n z 3 4 3 25 |SLOPS/DIESEL TANKS | 20 (Dia)w 36 | ATM. @ 140F 2000 BEL 3z
& n z 3 4 3 25 |SLOF FUMPS SHF 25 GPM @ 100 PEI 20
& i z 3 4 3 B 4 40 |DIESEL TANKS 13 B (Dia) % 20 ATM. @ 140F 500 BEL Z0
0 |METERING SKID TWD &S LINES | 20 MMBFD CRUDE 52
5 |wroRauLc TOO SETS OF 4 -
PACKAGES LOAD NG ARMS
Single Point Maaring
(SPA INCLUD NG
Y |FireLnE END 4860
TERMINATION (PLET)
45" SUBSEA BALL EITHER D IVER
0 |vALVE WATH SUBSEA |OR TORQUE 1520
GEAR OPERATOR BUCKET
& 1 z 3 3 B 4 36 |MAINTENANCE SHEDS 28 w50 1520
[ [ [ [ [ ELECTRICAL |
E=timated to be 157 of the Equipment Cost
TRANSF ORMERS 15-z0
FREF ABRICATED
ELECTRICAL BUILDING
COMPLETEWITH
5 10 2 3 21 |swiTcHeEAR, MEE, 30-38
UFS, DC, CONTROL
ROOM, etc.
TNET RUMENT AT [0 NG ONT RO LISAF ETY 5751 EM
E=ti mated to be 5% of the Equipment Cost
1" ONJDFF BALL e
sl vE
16" ON/DFF BALL ae
sl WE
6" ONJOFF BALL ae
sl vE

Data Sablect © THike Page Restrictions .
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EHMCLOSURE 1to TAB M to APPEND X 2 to ANMEX F to LOGCAP CSP HEERET
GUANTITIES Lead Budget Cost US$ X 1000 (+/-20%)
S. G0SP|S. 6OSP [N. GOSP|N. 50SP|N. GOSP| o |S. GOSF|N. 6OSP DESCRIPTION SIZE DESIGH CAPACITY Material | 1e Unit Budget | 5 60%F | S.60SP| N.GOSF | N.GOSF |N.80SP| .. | 5. GOSP |N. GOSP
300 MBD| 25 MBD | 300 MBD | 100 MBD | 25 MBD | '\ o | TYP. PS | TYP. PS [ Total COHNDITIONS Wks CostUS$ 300MBD (5| 25 MBD |300 MBD (2| 100 MED | 25 MBD | oy o | Typ FS | Typ PS Total
(G total) (10 total [ (2 total) | (3total | (9total B total | 4 total ARO) o total (10 total total 3 totaly | (dtotal (2 total) [ (4 total
42" OMJOFF BALL 24
[VALVE
4" GLOBE CONTROL
aLVE -z
12" GLOBE CONTROL
aLVE e
14" GLOBE CONTROL 14
WALVE
16" GLOBE CONTROL 16
WVALVE
26" BUTTERF L 18
CONTROL WALVE
CWP FLOWY
TRANSMITTER WITH E
|_DRIFICE
FRESSURE &
TRANSMITTERS
TEMPERATURE
TRANSMITTERS WITH E
THERMOWELLS
[ReDaR LEVEL
TRANSMITTER &
DELTAWPROCESS
AUTOMATION SYSTEM 12
MODICON SAFETY 1z
SWESTEM
HOTES: ;
1 Whenever possible, all major equipments hall be fabricated and delvered on skids/imodules with associated piping, vahlves, instrumerts, controls, wires, cables, ete, completely pre-installed, ready for external hook-up.
2 Allmajor equipment shall be designed, fabricated, inspected and tested in complete compliance with all applicable AP, ASME, ANSI, ASTH, TEWMA, NFPA, NEWMA, O5HA and all other applicable industry codes andstandards.
3 All Electric Motor drivers shall be in complete compliance with NEC and NEMA standards. [ [
4 All Electrical and Instr tation items shall be suitable for installation in Class 1, Group [, Division 2 electrical area classification. | |
] Instrument Air Padiage includes one wertical carbon steelwat air recenrar, tvo complete compressor padiages with inter coolers and afte lers, to plet 1 t air dryer packages and one verical carbon steel instrument air receprarwith sufficientwolume for 15 minutes instrument airsupphy.
Dat Sablect © The Page Restrictions . F-2-hd-1-3
Otienuie Treatis SEERET 5/2/2008
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PSS szl Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

APPENDIX 3 (CONSTRUCTION) to ANNEX F (ENGINEERING & CONSTRUCTION) to
LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,
1. SITUATION. See Base PLAN.
2. MISSION. See Base PLAN.
3. EXECUTION. See Bage PLAN.
a. Concept of Operations:

1) Construction Strategy. BRS receives early notification to allow the pre-positioning of
equipment and the recruitment and training of key persoimmel and teams equipped for the
aszessment. engineering. construction. and HSE activities during tlis EVENT.

RR S will deplov a forward operating team to prepare for the arnival of the advanced paity of the
aszerzment, engineers, HSE and constiuction teams at NTP + 72 homs. At the direction of the PCO,
BRS will deplov engineer and construction teams to the event area. The following areas of prioiity
will be azzezsed; they are not listed in the order of importance:

. South Rwmmailah GOSP 10

. South Rumailah GOSP 28

. South Rumailali GOSP 3R

. South Rwmailah GOSP 47

. North Rumailah Central GOSP

. North Rimmailah GOSP 2

. North Rmmailah GOSP 4

. North Rimailah GOSP 3

o North Rumailah JTammbia GOSP

. North Rimailah Shamiva GOSP

. Az Zubayr Cential GOSP

. Az Zubayr GOSP 1

. Az Zubayr GOSP 2

. Az Zubayr GOSP 3

. Az Zubayr GOSP 4

. Az Zubavr Hammar GOSP

Data Subject to Title Page Restrictions F-3-1
Otherwise, Treat as —SECREFOEORE As of 8May 2008



SECRETHOFORM

- Logistics Civif Augmentation Program (LOGCAF)

CONTINGENCY SUPPORT PLAN

. West Qiunah GOSP 6

. West Qmnah GOSP 7

. West Qiunah GOSP 8

. Buzurgan Noith GOSP

. Buzwrgan Southern GOSP 1

. Buzuwrgan Southern GOSP 2

. Buzmrgan Southern GOSP 3

. Al Luhavs GOSP

. Nazirivah GOSP

. Majnoon GOSP

. Jabal Fangi Notth GOSP

. Jabal Fangi South GOSP

. East Raghdad GOSP

. Abu Glmrab North GOSP

L Abu Glmrah South GOSP

. Subba GOSP

. Nalr Umar GOSP

. Production Wells, extinguizh fives & make repairs. for Wellheads in Southern Fields

. Production Flowlines and gathering lines in Soathern Fields

. Power Giid for all Southein Facilities

. Az Zubayr Crude Oil Pumping Station (Z-1)

. Rumailah Crude Oil PST Strategic PPL (PS-2)

. North Rimailah Central GOSP Pumnp Station

. North Rmmnailah Central Gathering Station Punp Station (PS-1)

. Buzwrgan Complex Export Pump Station

. Avanah Pump Station

. IPSA Pumyp Station 1

o IPSA Pumnp Station 2

. il Pipeline from North Strategic pipeline to Rumailah Gatheving Station (Bi-directional)

) (il Pipeline fiom North Rumailah Central GOSP to Al Faw

. Ol Pipeline from Az Zubayr Pump Station (Z-1) to Al Faw Naorth of Tanlkfarm

. il Pipelines fiom Al Faw South to Mina Bala Platforms A & B

. Ol Pipeline from IPSA-PS] to Az Zubayr Punp Station (Z-1)
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. Ol Pipeline fiom [IPSA-PS1 to IPSA-PS2
) Oil Pipeline fiom IPSA-PS2 to IPSA-PS3

) Oil Pipehine from Kirkuk Crude Processing Plant 1 & 2 to Twkey
L Gagz Pipeline from North Rmnailah to Malunudivah

. Gaz Pipeline from North Rumailah to South Rumailal

. Gas Pipeline from South Rimnailah to Az Zubavr

. (raz Pipeline from Az Zubayr to Al Faw

. Mina Al Ralr Crade Oil Export Terminal
. Khor Al Amava Crude il Export Terminal
. Al Faw Storage, Metering & Export North Terminal

. Al Faw Storage, Metering & Export South Terminal

. Abu Flug Terminal, Bazrah
. Khor Az Zubayr Terminal & Storage. Az Zubavy
. Unun Qazr Terminal. Uimnin Qasy

o Iraq-Turkey Pumyp Station IT-1
. Iraq-Turkey Punp Station IT-1A
o Iraq-Turkey Pumyp Station IT-2

. Iraq-Turkey Punp Station IT-2A

. Kirluk Area Pump Station K-1
. Kirluk Area Pump Station K-2
. Kirkuk Area Pumyp Station IC-3

. Kirkuk Crude Proceszing Plant No. 1

. Kirkuk Crude Proceszing Plant No. 2
. Area for "New"” Kitluk Crude Stabilization Plant 1 near Ciude Processing Plant No. 1
. Area for "New" Kitluk Crude Stabilization Plant 2 near Chrude Processing Plant No. 2

. Kirlmk Baba GOSP

. Kirluk Shwan GOSP

o Kuluk Hanjira GOSP

. Kirluk Quton GOSP

o Kirlmk Saialu GOSP

. Kirkuk Saibashlkah GOSP
. Kirluk Jabalur

. Bayv Haszan Notth GOSP
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. Bay Haszan South GOSP
. Saddam GOSP

. Khabaz GOSP

. Jambur North GOSP

. Jambur South GOSP

o Qavvarah GOSP

. Qavvarali Najmah GOSP
. Qavyvarah Jawan GOSP

. Qavvaral Qasab GOSP

. Avn Zalah GOSP

. Avn Zalah Butimah GOSP
. Sutavali GOSP

. Production Wells, extmguizh fiver & malke repairs, for Wellheads in Northern Fields
. Production Flowlines and gathering lines in Northern Fields

L Power Guid for all Northein Facilities

. Iraq-Turkey Punp Station 1

o Az Zubayr Petrochemical Complex, Az Zubayr

. Bazrah Refinery, Bastali

. Tubah Tank Farm and Pump Station, Az Zubayr

. Gaz Plant Az Zubayr LPG Plant # 1. Az Zubayr

. Gas Plant Az Zubayr LPG Plant # 2. Az Zubayr

. Gaz Plant Az Zubayr LPG Fractionation Plant. Az Zubayr
. (taz Plant Rumailah LPG Plant

® Gaz Plant Kitkok H; S Removal Plant

. CGraz Plant Kkl Sultue Plant

. (Gaz Plant Kirluk North Gas Plant

J Kukulk "New™ Gas Plant 2 Crude Processing Plant-2

o Gaz Handling Facility @@ Saddam Fields, Baji

. Az Zubayvr and Rmmnailalh Water Injection Plants
o Kirlmk Water Tnjection Plants
. BRaji Refinery. Kirkul

2) Assessment Teams. At the divection of the PCO, the Asseszment Teams will begin worlk in the
EVENT area. Upon Notice to Proceed (NTP). Aszessment Teans will vizit pre-determined sites
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to aszess the extent of repair, refiwbisliment or replacement neceszary to reinstate the different
facilities. Site azzeszments include gas oil separations plantz (GOSPs), wellheads, priumyp stations,
gathering lines, crude stabilization plants. crude export facilities. pipelines, refineres. power
erid. and gaz plants.

Teamsz will aszess field conditions at all zites. Data will be commmiicated almost real time to
support teams that will provide recommendations for refurbislunent/revamp or total replacement
of each facility.

The aszezsment teams will be comprized primarily of BRS Western Expat perzonnel, with
contractor perzomnel, TCNs. and local Iragi operations/maintenance plant personnel (as available
to provide hands on knowledge of existing, facilities).

3) Assessment Teams Staffing. BRS's staff included on the assessment teams will generally be
from all dizciplines to ensure a comprehensive report of field information about the ditferent
facilities in theze studies. Below iz alist of positions for the initial fact-finding aszignment:

Engineering

» Project Engineer

e Civil-Stimctwral Engineer

¢ Piping Engineer

o Veszel/Mechanical Engineer
¢ Electrical Engineer

e Instrumentation Engineer

Construction

¢ Clonstiuction Manager
e Creneral Superintendent
¢ Plant Services Manager
¢ Rigging Superintendent
e Civil Craft Supervisor
¢ Piping Craft Supervizor

e QAQC Inspactor

HSE
¢ HSE Manager
e Medic Speaalist
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4) Support Personnel. Support perzonnel will accompany the damage assessment teams to review
local infrastiucture facilities, the labor market, availability of equipment, and procurement
opportunities from local vendors in the area. A staff of subcontractors accompanying the
aszessment team will include  laborers to dig aronnd leaking buried pipelines it an oil lealt iz
spotted, scatfolders to erect scatfolding for access to plants for investigation above ladder height
if needed. and other similar tradesimen.

5) Long Lead Materials. After notice to proceed from the PCO, BRS will procure the long lead
material and equipment necessary for repair and reinstatement of existing facilities. BRS will
develop a recommended detailed list of long lead time items for approval by the client.

6) Construction Planning. Following aszeszment review, BRS will begin detailed constimction
plaming at owr Houston office. Some of the assessment team will remain in Iraq to continue
gathering facts and data for engineering use i completing detailed designs (e g equipment
ratings and nameplate information, tie-in location coordinates, az-built locations of existing
facilities. etc).

7} Construction Strategy. After finalizing the design and scope of worle, we will complete the
confracting strategy to execute the project at the different sitex. Contractors, their subcontractors
and sub-tier subcontractors will be required to follow the same back to fiont planning methods
and techniques utilized by BRS.

8) Construction Management. Construction management will aim at achieving maximmn
progresz and productivity at each project avea. At approximately 63% completion of the
mdividual projects, the construction foens will be converted from an area progress-tracking
mode to a svstem progress-tracking mode. Using the proprietary First Planner and TOSTR
programs will ensure a smooth transition from an area progress-tiacking mode to a svstem
progress-tracking mode. Site construction management will then coordinate and sequence the
work to complete systems and prepare equipiment to support the planned commnizzioning
schedule.

Using the above noted programs and svstems. construction management will be zafe and tinely.
Mechanical acceptance of the project sitex will conform to all project requirements and be
trangferred to the project commissioning team in accordance with the svstem completion
schedule.

9) Subcontractor Management. BRS will develop mmltiple contracting and subcontracting plans.
BERS will take advantage of long standing relationships with teclmology-based contractors to
assme clear lines of commmmnication and responzibility between CMT and prime contractors and
subcontractors. Key constimction and contract administiation perzonnel will be placed in the
home office of the prime contractors. By establizhing this tvpe of integrated team approach with
the prime contractors and subcontractors. issues regarding constructability and contract
interfaces will be developed and managed efficiently.

BRS will nge onr Middle East lnowledge and experience in executing large complex projects in
the region - to select qualified and experienced prime contractors and subcontractors. Selected
comntractors will pertorm construction work under the management of our site CMT staff. BRS
will aszign experienced and motivated constinction management personnel to each site, under
the direction of the Deputy Project Manager, Construction. to umplement the construction
execution strategy.
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b. Tasks:

1) Organization & Responsibilities. BRS' constrnction management organization will congsist of
both home office and zite personnel fiom om experienced BRS rexources. The construction
management staff will transition from the engineering office in Honston to the site for
construction management execution. This will help to enswre the smooth coordination of the
mterfaces between the home office and the field BRS will mcorporate onr constimction
management experience with Third Country Nationals (TCNg) to angiment expatriate staft at
Site. BRS experience in recimitiment. in the region indicates that there is adequate availability of
TCN personnel who are available and experienced i worldng in the Middle East.

2) Home Office Construction Organization. The Home Office constinction management
organization chartz for the engineering and constiuction execution phases of the project for the
project management and related activities are included.

The main activities aszociated with thiz construction management orgamzation will be:

e Develop temporary facilities requirements
¢ Tmplement the contractors and subcontract plans and award of zame
¢ Implementation of BRS proprietary back to fiont plamming and execntion svstems.

o Participate in the development of the detailed zchedules for the different reinstatement
Projects and new projects to include constiuction required on site dates for deliverables

e Provide constructability input
¢ Perform modnlarization study
e Perfonm construction 1izk assessiments
¢ Develop HSE field plans and procediures
e Provide constiuction input into the project execution plan
e Develop and implement rigging and heavy lift plang and procediwes
e Prepare project specific constiuction procedies
e Prepare project specific stat-up and commissioning procednres
3) Site Construction Organization. The proposed overall constiuction managemeint orgamzation
chaits for the CMT required for the different work areas ave included.
The main activitiez aszociated with the site CMT organization will be:
o Adherence to zafety goals
e Avoidance of adverse health and enviromnental issues

Co-ordinate erection activities

Efficient constimction management of direct hive repair teams, contractors and subcontractors

Co-ordinate the pre-mechanical completion activities
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Eauly phased systems completion to support commissioning
Achieve schednle requirements

Adherence to quality requirements

Identify and control interfaces

Maintain commumications with all parties

For more detail. see CMT orgamzational chaits Tabs A-F

4) Position Descriptions. The zite conztruction management organization indicates a munber of
kev positiong, briefly described as follows:

a)

b)

d)

&)

Deputy Project Manager, Construction (DPM-C): Has overall responsibility for all
constimction activities in Iraq and reportz directly to the project manager, who delegates him
the necessary anthority and antonomy to fulfill his rezponsibilities. The DPM-C iz
rezponzible for relationships with client's representative and local authorities, Working with
the DPM-C ave the functions of HSE. confract management. project controls, quality
assurance and finance and accounting.

Senior Construction Manager: Respongzible for all construction activities at the ditferent
sitex and ensmres that all project requirements ave achieved. This position will deputize for
the DPM-C and provides the overall constiuction managemeit. in relation to field erection.

Construction Manager: Reports to the Senior Construction Manager and iz responsible for
all construction activities at the different project sutes aszigned for constiuction management.
He will have Area Superintendents working for him to ensure that all project goals are
maintained.

Area Superintendent: Responsible for execution of construction work at the different
designated project sites. with constiuction subdivided into areas of execution and
responsibility: mcluding the following:

e Manage and coordinate interface izsmes

e Coordinate activities of contractors and subcontractors

e Participate in development of detailed schednles

e Verify availability of contractors and subcontractor’ s rezouices

e Ensure availability of materialz and engineering data to support schedule requirements

e Verfy contractors and subcontractors progress

e Ensure contractors and subcontractors work i an efficient manner

e Ensure contractors and subcontractors adhere to HSE. quality and schedule

Technical Services Manager: Respongsible for zite activities relating to field engineering,
mcluding the following:

e Technical document control and distiibution
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e Eztablish and maintain IT facilities
e Site engineering and resolution of drawing queries
e Maintain technical queries logs and ensure resolution
e Dhafting and field sketch
¢ Adminizter vendor servicemen on site(subcontract manager)
e Agbuilt drawings
f) Administration Manager: Respongible for site activities relating to field engineering,
including the following:
¢ Project accounting
e Perzonnel administration
e Camp administration
e Perzonnel transportation
e Iimmigration formalities
¢ General affairs
e Public relations

o Control of office facilities

g) Field Material Manager: Responsible for the establislunent and implementation of the
material control function on site, including the following:

¢ Establizsh material management system at zite

e Momitor and verity material deliveries

e Supervize custom clearance

¢ Receipt, warehousing and control of all divect and indirect materialz and equipment
¢ Protective maintenance of materials in storage

e Izsme materialz (if applicable) to contractors and subcontractors

e Maintain status reports for materials and expedite as required

e Counstruction waste manageineint

h) Site Controls Manager: Respongible for zchednle and cost control activities on site,
including the following:

e Maintain project schedule
e Develop schednles as required
e Evaluate contractors and subcontractor progress and resowrce reporting

e Momnitor contractors and subcontractor progress trends
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e Progress measurement and reporting,
e Man-how reporting
e Cost tracking and reporting

e Prepare project status reports

i) Subcontracts Manager: Responsible for subcontract adminmstration on site. including the
following;

e Contract adminigtration of contractors and subcontractors

e Develop quantity data (controls manager)

e Contractors and subcontractors invoice review and verification

e Provide input to project controls reporting

e Verity contractors and subcontractors variationz( controls and subcontract administrator)
¢ Rezolve contractual izsues

e Prepare change/variation docuumentation

jy Site QA/QC Manager: The responzibilities aszociated with this position and function are
gpecifiedin ANNEX N. Appendix 7.

k) Site HSE Manager: The responzihilities aszociated with thiz position and function are
gpecifiedin ANNEX N. Appendix 6.

5} Mobilization & Demobilization. BES will ensure that the correct level of personnel and
rezoumrces arve mobilized in a plaimed and coordinated manner.

Immediately after contract award. the Construction Management Team (CMT) will be
establizhed as an integral part of the project’s organization. The BRS constiiction manageiment
organization will consist of persomel in the home office and in the EVENT area. under the
direction of the DPM-C.

The Home Office constinction management organization will, where possible, utilize personnel
that have been involved in the proposal phaze of the project. A hame office construction
manager will be patt of the organization. Thiz position will be the focal point for constiuction
activities in the home office when the DMP-C relocates to site.

BRS will promote continmty of construction perzonnel from the home office phaze and
Contractors offices, onto job site. Thiz will promote involvement fiom conception to completion
thus providing a uniform approach to constiuction management execution. Prior to mobilization
to site designated personnel will paticipate in the project to ensme familiaity with the
congtruction management execution requirtements. The intent iz that all kev perronnel will he
aszigned to BRS's office in Houston prior to zite mobilization to achieve the following:

e Briefed on the objectives. goals and scope of the Project

e Prepare, or review and undeistand, Project specific procedmes
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e Participate in constructability reviews

e Enze familiavity with the home office set up and liaizon with appropriate home office
perzonmnel

¢ Review statuz of individnals particular area of responzibility

A detailed project-statfing plan will be produced during the engineering phase of the project.
The stafting plan will detail the mobilization and demobilization of all statf members for the
duration of the project. The staffing plan will be coordinated with the schednle to ensure
rezouces are available to support constiuction execution.

6) EPC Interface Coordination. The interfaces within BRS organization will be managed within a
fully integrated CMT for construction management execution of the field work, with kev
elements az follows:

e Construction management personnel working within the home office team will liaizon with
engineering and procurement from the outzet of the Project.

e Conztiuction perzonnel actively paticipating in preparing the Project Master Schedule and
preparation of construction schednles with dates for deliverables.

¢ Integrated EPC management svstems for scheduling and progress control.

The CMT will ensure a zeamless intertace between client’s requitements and engineering.
procurement, and construction, thereby reinforcing the coordination svnergy and contributing to
the production of an efficient design that iz easier and safer to constiuct while meeting the
schedule requirements.

7} Home Office Construction Personnel. Home Otfice construction perzonnel will coordinate
their activities with all project groups, in particular. with engineering and procurement. duoring all
phazes of the project.

The Home Office constinction organization will imnclude the construction planning fimction that
will be responzible for coordination with the engineering. prociwement and project controls
groupz. This fanction will ensare that constimction required dates for engineering and material
deliverablex are accommodated. At all stages of engineering procureinent. the planning for
construction requirements will be incorporated into schedule dates for engineering and material
deliverables.

The Home Office constiuction organization will include the subcontracting, fimetion that will be
respongible for coordination with the engineering group. Thiz function will ensure that
engineering data iz available to support subcontract bid packages.

8) Constructability. BES will implement constiuctability az a patt of the bacl to front planning
program by:
a) Implementing BR.S proprietary back to front planning and execution svstems.
Iy Initiating the program during the earliest engineering phases of the project.

¢) Assigning well-qualified personnel with demonstrated constructability expertize to
patticipate in the program. including a full time constiuctability prograin coordinator.

dy Promoting and encouraging creativity, inmovation, and teamwork among the participants.
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ey Developing specific constinctability recommendations.
1) Holding 1egular constiuctability review meetings.

g) Appoiting a senior member of the project team ax management sponsor.

9) Path of Construction. The Home Office constiuction organization will develop the path of
congtruction, bazed on the back to front planning strategy noted eaclier, to ensure all other
dizciplines are aware of the conztiuction erection sequence and the priorities for deliverables,
including engineering and procurement, to support the sequence.

The path of construction will dictate the required approved constiuction need dates of key
engineering data. The issuance of approved for construction data will indicate initial and final
130es.

The path of constiuction will also dictate required on site dates for all claszified items of
equipment and dezignated bullc materials. The delivery of designated bulk materialz will be
mdicated by first and last shipments. The use of the proprietary First Planner will facilitate these
activities,

¢ Prioritiex by area for erection and subzequently for svstem completion

e Early completion of utilities to support pre mechanical completion and subzequent
comimissioning

e Impact oflong delivery items

e Location of heavy lift cranes and impact on erection of equipment
e Access for erection activities

¢ Site movement of heavy/large loads

e Trangition fiom area progress tracking to svstemn progress tracking

The constiuction erection work iz envisioned to be at all the project distinet areas listed in BRS
Conztruction Strategy of the facilities for restoration. They include:

e Southern Oilfield s GOSPs (at Rumailah, Al Zubaya, West Qurnal, etc.)
e Northermn Oilfield s GOSPs (at Kirlak, Bay Hazsan, Saddam, Jambw, etc.)
¢ Flowlines and gatheiing lines

e Pump Stations

(il Pipelines

Gas Pipelines

Crude Oil Export Terminals

Water Injection Plants

Crude Proceszing Plants

Power Giid

(il Refineries

Gaz Plantg
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e H,S Removal Plants
e Sulfur Plants
e (ag Compreszor Stafions

10) Subdivision of Area. Sites will be divided into main areaz of svnergy, with area
superintendents allocated to each avea to clogely control the execution of the worls,

11) Subdivision of Work. Recognizing that there may be a contiacting strategy for divizion of'the
work at the different project sites. the execution of the work could be subdivided across the sites
mto contractors and subcontractors worl once the constinction execution planning iz complete,

The following options will be evaluated dming the engineering phaze, and decisions on how the
worl across the sites will be divided, will talkze place during the early planning stages in the
engineering phase for the contracting strategy. The listz below ave only zome of the options that may
be part of contracting strategy. once the engineering studies are completed.

Some of what may be envizioned for the subdivizion of the work at the different project sites:
a) Site preparation ongite
- Clearing
- Excavation of rock
- Earthworls
by Civil works onsite
- Grounding
- Undeiground piping{non presze)
- Concrete works and foundations
- Concrete pipe racks
- Concrete fireproofing
- Backfill operations
- Paving
- Roads

- Railways

¢} Civil worlcs mtilities/offsite/otf-plot

Site preparation

- (Cable trench excavation

- Grounding

- Undeigromnd piping(non pressure)
- Concrete works and foundations

- Baclill operations
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- Paving
- Roads

- General finizhing work

d) Buildings

-Detailed engineering. procurement and constiuction of all mazomy and/or concrete buildings
including supply and installation of air conditioning, all utilities and lighting and small power
equipment and materials.

&) Mechanical worls ongite
- Erection of stiuctural steel

- Equipment erection including any heavy litting to maximize the use of major cranes on
Site

- Assembly and mechanical aligmnent of rotating equipment

Installation of equipment mternals

Pipe fabrication and pipe erection

Material supply, fabrication and installation of pipe supports

Supply all consumables, including welding

Non destructive examination and pressure testing of piping,

Supply of supervision, labor and equipment. for mechanical acceptance activities at the
different projects sites,

f) Mechanical worls utilitiex/oftrite/otf-plot

-Erection of structural steel

-Equipment erection

-Aszembly and mechanical alignment of rotating equipment
-Installation of equipment internals

-Pipe tabrication and pipe erection

-Material supply, fabrication and installation of pipe supports

-Non destructive examination and pressure testing of piping

gy Mizcellaneous tanks onzite and utilities/offrite/oft-plot

-Engineering, procirement and construction of an additional condenzate tank and miscellaneous
tanks in the wtilities and offsite/off-plot areas. excluding tank formdation.

h) Instrument/Electiical worls onzite and utilities/offzite /'off-plot

-Installations of underground cables. including sand filling and cable tiles.
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-Installation of above ground mstimment and electrical cable
-Installation of instrmment and electrical equipment
-Installation and hook up of instruments

-Supply of supervizion. labor and equipment for mechanical acceptance work

i) Paimting onsite and utilities/oftsite/ott-plot
-Procurement and supply of all paints and consmnables
-Shop shot blasting and pamting of all piping

-Top coat painting of erected piping

-Touch up paimting of equipment and steelwork

j» Inzulation onzite and utilities/oftxite/ off-plot
-Procwrement and supply of all insulation materials and consmmables
-Installation of hot. cold, acoustic and personnel protection insulation

-Installation of cold insulation valve and flange boxes dming the commissioning period

12) Contractors and Subcontractors schedule dates. The schednled start and finizh dates for
each of the contractors and that of snbcontractors working tor the contractors will be developed
during the engineering phaze. BR S schednling department. preliminary schednles will be
developed dming the engineering phase.

13) Management of Contractors and Subcontractors. BRS will be responzible for the
management and control of the contractors and subcontractors performing worlk on the projects.
It iz impottant to ensure that the client. BRS, contractors, and snbcontractors objectives are
aligned with cooperation between the parties. This will be an eszential pait of jointly achieving
the project objectives.

Anintegral part of contractorz and smbcontractors prequalification is verification of both paties”
commitiment to execute the project in accordance with all the project requirements, inclnding the
project’s safety management svstems and objectives. The process of obtaining contractors and
the subcontractors commitment and buy in. comimences with the izsue of the inquiry documents
with safety requirements and objectives cleaily stated. Dwing the inquiry clarification and
bidding process theze requirements will be discussed in detail with the contractors and the
subcontractors to ensre not only mderstanding it alzo their suggestions as to processes and
methods to improve peiformance and the involvement of all levels of the construction force.

Daring, the execution phage of the project. BRS will manage the contractor and the subcontractor
relationship's bazed on the following:

e Defined linez of rexponsibility

¢ Kick off meeting

¢ Daily contact

e Formal commmmuications
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e ‘Weekly meetings

14) Defined Lines of Responsibility. Direct lines of responzibility and communication will be
establizshed between the CMT and the contractors and subcontractors. BRS will aszign the
appropriate level of construction management perzommnel to facilitate these lines of
commuucation and direction to contractors and subcontractors. The BRS will include in
documents prepared dming the engineering phase of the project, all reporting requirements for
the contractors and the subcontractorz, and their sub-tier contractors.

BRS will conduct a pre-mobilization meeting with each contractors and subcontractors tvpically
one to two weeks prior to mobilization. BRS, contractors and subcontractors” keyv persomnel will
attend meetings covering issues including:

e HSE requireinents

¢ Project goals

e Scope of worl

¢ Review of organization

e Worlk zchedule and material delivery zchednle

¢ Review of constimction plang, including temporany facilities, resowmce mobilization, special
work methods and sunilar,

e Adminiztration and co ordination requirements
e Lines of comimmmication and respongibilities

¢ Nominate individnalz az point of contact for designated responsibilities

15) Daily Contact. Pointz of contact will be established at the working level to enable contractors
and subcontractors to establish a working relationship with the responsible perzommnel in the CMT
organization. Contractors and the subcontractors will be encomaged to actively seek advice and
mpnt from the CMT on a day to day basiz. Thiz intertace and the relationships developed at the
working level will be an important factor in ensiwing that the work iz executed in a cooperative
and efficient manner. While it iz the intent to rexolve az many izsues ag possible at the working
level, the need for formal commmications will alzo be required.

16) Formal Communications. All formal correspondence will be mmmbered and maintained in
logz, and all correspondence will be responded to in a timely mamer. BRS tracks and responds
to contractors’ and subcontractors’ requests for information (RFT). Technical claifications will
be rezearched and angwered by qualified perzomnel.

17) Weekly Meetings. For the divation of the construction phase ofthe worle, each contractor and
each subcontractor will hold a weekly site meeting to address all elements of the worlke. The
meetings will have a standard agenda that mcludes the following:

a)y HSE izzues and performance
Iy Quality

¢) Engineering deliverables and status
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d)y DMaterial deliverables and statusz

€) Resowrces including staff labor and constiuction equipment
)  Work completion status and progress review

gy Work to be performed’ schednle confirmation

h) Interface issues

iy Technical queries

jy  Outstanding issues or responses

k) Problems and concerns

All information will be reviewed. All problems will be dizcussed, and corrective measres will
be implemented m a timely manner. Potential concerns will also be dizcussed to enswe a pro-
active approach to minimize corrective measures.

18) Other Plans & Procedures. The following Final Plans will be developed dming the
engineering phase.

a) HSE
Iy Field Quality Control
¢y Field Schedule Control
d)y Field Material Confrol
e} Pre-mechanical Completion (developed with contractors dwing detail design)
fy Temporary Facilities Plant
19) Manpower Resourcing Plan. BRS will prepare a manpower plan dwring engineering phase

that congists of manpower histograms and cummnlative "S" curve indicating contractors and
subcontractors divect/indirect labor for the project. once “scope of work” iz detailed.

The 1abor manpower loading will be bazed on the estimated work vohune and anticipated
productivity. The labor produnctivity will be estimated taking work circumstances and expected
performance of the labor zources into conzideration, and will be bazed on previous project
experience in the Middle East.

2y Construction Equipment. BRS dming the engineering phage, will develop plans to ensure that
construction equipment iz available, and of an acceptable standard. to support the site
requirements. The availability of construction equipment iz an element of the contractors and
subcontractors’ gelection process, with contractors and subcontractors subinitting comprehensive
details of proposed equipment. BRS will evaluate contractors and subcontractors’ capabilities to
mobilize required equipment to support zchednle requirements.

Conztruction equipment will be provided with required ceitification that iz valid to meet
requirements of applicable lavs.

4. SERVICE SUPPORT. See ANNEX L
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5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.

ACKNOWLEDGE:

BRS PGM. LOGCAP

Tab A - CMT in Comtry Const-Mgmt Owverall Org Chait

Tab B - Upper Management CMT Organizational Chant

Tab ' - North Facilitiez Stabilization Plants & GOSPs CMT (Full) Org Chat
Tab D - South GOSPs CMT (Full) Orgamzational Chart

Tab E - North/Sonth CMT (Partial) Organizational Chart

Tab F - Cmde (il Export Facilities CMT (Full) Org Chant
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TABS A-F (CONSTRUCTION ORGANIZATION CHARTS) to APPENDIX 3
(CONSTRUCTION) to ANNEX F (ENGINEERING & CONSTRUCTION) to LOGCAP
CONTINGENCY SUPPORT PLAN

REFERENCES, See ANNEX N, Appendix 4 .

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,

1. SITUATION. SeeBasze PLAN.

2. MISSION. See Baze PLAN.

3. EXECUTION. Tabs A through F contain BRS Propurietary Data in accordance with the modified
Statement of Worlk fiom the U.S. Atmy Operations Support Comimand. As such, all information
should be handled as follows:

a. BRS Proprietary Data. In addition to protection under Federal Acquisition Regulation 3104, this
page containg BRS proprietary information. Az sucly this information may be withheld from the
public becanse disclosure would canse a foreseeable harm to an interest protected by one or more
Exemptions of the Freedom of Infonnation Act, 3 USC Section 552, Furthennore, it the
SECRET level claszification iz downgraded, it iz requested that any Govermment entity receiving
thiz information act in accordance with DoD 3400.7-R, and conzider this information as being for
official use only (FOU), and mark, handle and store this information =0 as to prevent
unanthorized access.

4. SERVICE SUPPORT. See ANNEX L

5 COMMAND AND SIGNAL.
a. Command. See Bazse PLAN., ANNEX A
I. Signal. See Base PL AN, ANNEX H.
ACKNOWLEDGE:

RS D/PGM
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APPENDIX 4 (OPERATIONS & MAINTENANCE) to ANNEX F (CONSTRUCTION &
ENGINEERING) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.
TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION., See ANNEX A,
1. SITUATION. See Bazse PLAN.
a. Assumptions,

1) Production activities will involve existing Iraqi perzonnel and organizations whenever
possible, subject to and congiztent with guidance from appropriate anthorities.

2y HCN and Third Conntry National {TCN) operations perzonnel will have to be trained on any
new equipment or controls systems.

3) Higher staffing requirements will be required during the first vear of operation.

4y Documentation to support writing operating procednres covering existing and new facilities
will be provided in a timely manner and in the English language. (If not, interpretation will be
required. )

5} Tranzlators with teclmical writing expetience will be necessary to convert operating mannals
and procedmes fiom English to language(s) of localiregional emplovees.

6) Interpreters will support both Home Otfice and field activities.

7y Vendor support for operating the gas twbine generators can be demobilized once operators are
confident they can operate the equipment.

8) Existing units ave dilapidated and do not meet mimimmn safety standards.

9) Spare partz for existing equipment may be difficult i1f not impossible to acquire.

10y Existing pnemmatic instnumentation is probably damaged and miweliable dne to extended
operation without instrmnent air diiers.

11) Staffing requirements will reflect the belief that most valves will be manually operated.

12) Vendor Installation Maintenance & Operating Inztructions (IMOIR) will be available in a
timely manner,

13) Existing control room alanm panels and instrument readouts will not be in Englizh.

14) A laboratory will be provided to support the Sonthern and Northem Regions.

15) Ol reservoir management will initially be controlled by expatriates.

16) Senior management perzonmel can be identified. interviewed., hived, and mobilized in three
months.

17) At least 60 percent of operators and maintenance personnel will have at least five vears
experience in refinery and/or petrochemical plants.

18) Operations and maintenance personnel with a minimun of five vears experience can be can
be identified, interviewed. lured. and mobilized 1 tlree months.

2. MISSION. See Base PLAN.
3. EXECUTION. SeeBaze PLAN.
a. Concept of Operations. Retwnn to the pre-hostility prodnction level {estimated at 2.4 million

barrelz per day (MM BPD)) of crude oil daily plus the derivative natiral gas and refined
petrolewn productz. Restore to the pre-hostility production capacity of 3.1 MM BPD of ciude oil
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daily pluz the derivative natural gas and refined petrolewm products. Tlree operating scenarios
are considered.

1) Utilize existing facilities — Best Case

2y Mixture of existing and new facilities — Most Probable Clase

3) Engineer and construct new production facilities — Worst Case

The assmmyption iz made that existing pipelines are vsable or can be repaired. Aszessment Teamns
will evaluate the feazibility of using existing production facilities and export terminalz.

a)

Best Case— No Damage to Existing Facilities

Using exizting facilities iz the best caze zcenario for quickly retwrning to pre-hostility
production levels but that ix not the satest or most reliable solution. The United Nations
“Expeit Report™ 1zzued in March 2000 emphasized the total state of disrepair that 1z
endemic in the oil production and hivdrocarbon processing facilities. Expatriate
operations and maintenance specializtz can work with Iragi personnel to identify and
correct deficiencies. Safety izzues would be addressed first followed closelv by
optimizing the reliability and operation of the facility.

Any program to stait up an existing facility nsing expatiiate personnel mnst be preceded
by a thorough evaluation by specialists in plant operation, plant maintenance and plant
safety. Engineering support will be provided on an as-needed basiz. At a mintimum. the
exizting tacility will be restored to the level it can be safely operated by experienced
operators,

b) Most Probable Case — Intermittent Damage

The “Most Probable Damage” scenario assiunes no damage in the southern Traqi oil
fields and 50 percent of the maximuim damage in the northern oil fields. Assessment
teams will identify the key equipment to be specked out and pmchased.

<) Worst Case — Major Damage to Existing Facilities

Engineering and constimcting new facilities 1z the worst case zcenario for expediency.
bt iz the best scenario from a satety and reliability perspective. New facilities will be
engineered to meet bagic safetv practices followed throughout the industiv. Since the
detailed engineering will be performed at the BRS the Home Office, deliverables can be
developed before the expatriate startup teaim iz mobilized.

d) Assessment Teams

When hostilities have ended and the sites are bemgn, Assessment Teams will be sent to
mspect designated sites. Assessiment Team members will evaluate each facility and male
recommendations as to either repair or replace the veszels and/or equipment. One Health
Safety Environmental (HSE) specialist will be assigned to each team. Sabotage iz a
major concern, field activitier must include analvzing the cimde oil for contaminants
such ax arsenic before trving to process it in any of the refineries.
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b. Tasks.

1) Home Office Activities. The following examples illnstrate typical Home Office activities to
support the engineering, startup and operation of anyv hivdrocarbon or chemical processing
plant. Home Office activities will be more intenzive in the “worst caze™ and "most likelv
caze” recenarios where new facilities are being engineered. Specializtz in plant operations and
plant maintenance pertorm the following activities:

a) Participate in P&ID (Piping & Instiument Diagrams) and safety hazard reviews to make
certain the plant iz safe, operable and maintainable.

Iy Develop operating manuals covering startup, normal operation., normal slmtdown and
emergency shitdowns, Operating mamals for existing unitz will be more difficult to
produce than manuals for new wnits.

<) Develop precommissioning procedures to cover the cleaning and conditioning of the new
wnits when the constimction force turng it over to the statup team. This activity can alzo
be pertormed in the field.

dy Develop Svstem Prionity/Turnover Identification Packages.

e} Review precommissioning activities. These reviews determine the nmnber. type and size
of gaslkets, ealz, packing etc. required for precommiszioning and comimiszions the
equipment.

f) Develop alube oil zchednle which indicates the quantity and quality of lube oil and
greaze uged on all rotating equipment. The schedule alzo indicates the frequency and
elapzed time period between each lubrication checlz, replacement and quality analvsiz.

g) Develop vendor servicemen schedules so that vendors can be mobilized to site in a timely
manner.

h) Develop preliminary startup zchedules that field operations will event use to bring the
facilities on line. Field operations will modity the preliminary schednles to reflect “as
built” conditions.

iy Develop a maintenance manmual to support the normal day to day maintenance activities
for the equipment installed m the plants.

¢. Recruiting. To staff existing facilities with personnel other than cwrent HON emplovees will
requite an intenze recruiting effort and a comprehensive training program.

1) A recruiting team will define position requirements, identify, interview potential candidates,
recruit and mobilize successtul candidater. Candidates can be acquired from various somrces.

a)  Senior management and engineering level positions can nounally be filled from within
the BRSKBR organization.

Iy Senior operations and maintenance personnel can come from BRSKBR full time
worldforce or from contract persomel who have worlked as direct hires for BR.S/KRR. on
past projects.

¢) Recimting agencies "body shops™ are also available world wide which can supply
candidates for senior management and/or maintenance positions.

d)y Unskilled positions such as laborers are nonnally reciuited from developing countries.

d. Operations Training. Reciuiting operations and maintenance perzomnel with five vears
experience in refinery and/or petrochemical plants operation gives uz a worldforce that only needs

Data Subject to Title Page Restrictions F-4-3
Otherwise, Treat as TSECRETHHOFORE As of 8May 2008



TSECRETMNOFORN

Logistics Civil Augmentation Program (LOGCAP)
CONTINGENCY SUPPORT PLAN

to he familiarized with the process and equipment of the facility thev are assigned to. Six months
of clazzroom and on-the-job training (OJT) will prepare these experienced people to zately
operate and maintain the tvpical hyvdrocarbon processing wmnit.

If the existing mnit iz safe and ready for start-up (RFSU) a 60 percent — 40 percent ratio of
experienced and apprentice expatriate operations & maintenance perzonnel honld be able to have
the unit baclt on line in nine months or lesz. The apprentice perzomel will continue their OIT
while the it iz in zervice.

Training maintenance perzonnel iz more time consumning. Training programs for zome cratts can
take up to four vears.

The training required for a snccesstul plant tartup can be provided by BRS in cooperation with
designated equipment suppliers. The training program for the operations departiment will be sub-
divided into two categories designed for the supervizory staff and the general plant operations
perzommel. These programs will focus on preparing qualified supervizory and operating staff for
the facility.

Supervigors will begin their training with an induction comse. This comrse will outline the hasic
design of the complex, the plant project and schedule, and focns onthe design, operation and
maintenance of gpecific pieces of equipment. Special clazsroom and on-the-job training (OIJT)
programs will be developed for the operations supervigors of each facility.

All training will be provided for operations personnel at the job site. Details of the process
operations will be presented in classroom training sessions followed by a structured field OJT
program.

Clagzroom traming will be divided into specific subject areas ax follows:
e Process description and operating principles

e Deszcription and details of special equipment
[ ]
L ]
L ]

Processz control and Instimmentation
Start-up and shutdown requirements and precautions
Trouble shooting and abnormal ¢ emergency conditions

e. Maintenace Training. Maintenance perzoinel will be given an orientation and introdnction to the
plammed operation of the facility. Classroan training modules will be developed to help the
maintenance personnel become familiar with the varions process operations and be able to locate
equipment and instrmmentation in the field and identify the fimctionality of equipment and
mstrmmentation systems

OIT will provide job-specific field training tor selected equipment of the new facility. OIT
checklistz will be developed for training and regular nse. which will consist of facility-specific
checklistz for predictive and preventative maintenance of the equipment. Supervizory perzoniel
will uze these checklists to train and evaluate the performance of the equipment / svstems and
perzonnel.

f. Field Activities. The Startup Plan iz based on the premize that expatriate and HC Nz will be
utilized nmtially, the ultimate goal 1% to relinguizh operating and mamtenance functions to HCNz.
A recruiting team will define position requirements, identify and interview potential candidates
and recruit and mobilize succesztul candidates. Emphasis will be placed on using existing Iragi
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perzommel and organizations whenever poszible, subject to and conzistent with guidance from
appropuiate authorites. When HCNg are not available or appropriate, it is anticipated that
expatiiates and TCNg from Great Britain and Canada will mitially statf the senior positions.
Intermediate positions will be filled with HONz or TCNz reciuited from developing countiies.

SITES O&M Manpower

NORTHERN OQILFIELDS: (7)

Kirkuk 120
Baba GOSP = 144,000 BPD

Shurau GOSP = 107,000 BPD
Hanjira GOSP = 97,000 BPD

Quten GOSP = 64,000 BPD

Saralu GOSP = 144,000 BPD
Sarhashakah GOSP = 144,000 BPD

Bay Hassan 9
North GOSP = 40,000 BPD
South GOSP = 40,000 BPD

Saddam B
Saddam GOSP = 40,000 BPD

Khahaz B
Khahaz GOSP = 40,000 BPD

Jambur B
Jambur GOSP = 5,000 BPD
Morth GOSP = 5,000 BPD

South GOSP = 10,000 BPD

Qayyarah Group 9
Qayyarah GOSP = 5,000 BPD
Najmah GOSP = 5,000 BPD
Jawan GOSP = 5,000 BPD
Qasab GOSP = 5,000 BPD

Ayn Zalah b
Zalah GOSP = 8,000 BPD
Butmah GOSP = 7,000 BPD

Total Manpower Loading {19 GOSPs) 162
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SITES

O&M Manpower

SOUTHERN OILFIELDS (14)
Rumailah North

NR Central GOSP = 117,000 BPD
NR GOSP 2 = 112,000 BPD

MNR Janubia GOSP = 163,000 BPD
NR GOSP 4 = 201,000 BPD

NR GOSP 5 = 204,000 BPD

North Shamiya GOSP = 66,000 BPD
Rumailah South

Qurainat 1Q = 121,000 BPD
Shamiya 28 = 180,000 BPD
GOSP 3R = 234,000 BPD

Janubia 4J = 165,000 BPD

Az Zubayr

AZ Central GOSP = 57,000 BPD
AZ GOSP#1 = 92,000 BPD

AZ GOSP#2 = 30,000 BPD

AZ GOSP#3 = 26,000 BPD

AZ GOSP #4 = 45,000 BPD
Hammar GOSP = 0 BPD

West Qurnah

WQ CGS-6 U/IC = 32,000 BPD
WQ'CGS-7 UIC = 111,000 BPD
WQ CGS-8 LIC = 107,000 BPD

Buzurgan

North GOSP = 7,500 BPD
Southermn GOSP #1=7,500
Southermn GOSP #2 =7,500
Southermn GOSP #3 = 7,500

Al Luhays

Al Luhays GOSP = 40,000 BPD

Nasiriyah
Nasiriyah GOSP = 30,000 BPD

Majnoon
Majnoon GOSP = 25,000 BPD

Jabal Faugi
JF North GOSP = 20,000 BPD
JF South GOSP = 20,000 BPD

160

8¢

100

60

12
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East Baghdad b
Baghdad GOSP = 30,000 BPD
Abu Ghurab 6
AG North GOSP = 13,000 BPD
AG South GOSP = 15,000 BPD
Subba b
Subha GOSP = 10,000 BPD
Halfaya b
Halfaya GOSP = 10,000 BPD
Nahr Umar 6
Nahr Umar GOSP = 10,000 BPD
Total Manpower Loading {14 South Ol Fields - 33 GOSPs) 466
C: Pump Siations:
K-1=1,500,000 BPD 24
k-2 = 1,500,000 BPD 24
k-3 = 1,400,000 BPD 24
IT-1=1,000,000 BPD 18
IT-1A = {Insufficient Data) 18
IT-2 =1,000,000 18
IT-2A = 1,000,000 18
IT-3 = {Insufficient Data) 18
IT-3A = (Insufficient Data) 18
Strategic P/L PS-1 = 980,000 BPD 18
Strategic P/L PS-2 = 980,000 BPD 18
North Rumailah Central GOSP = 340,000 BPD 18
MNarth Rumailah Central Gathering Station = 1,700,000 BPD 24
Zubair-1 (Z-1) = 1,700,000 BPD 24
Buzurgan Complex EX PST = 200,000 BPD 12
Avanah Pump Station = 520,000 BPD 12
IPSA-1 = 1,600,000 BPD 18
IPSA-2 = 1,600,000 18
Al Faw South = 4,288,000 43
Total Manpower Loading {20 Pump Stations) 420
Terminals:
Mina Al Bakr Platforms A & B 36
Gther Planis:
Kirkuk HbS Removal Plant & Stabilizer Trains 76
Total Q&M Staffing Requirements 1160
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It iz estimated that it will require 1,160 people to startup, operate, and maintain the facilities as
Ulustrated in the table above. The staffing estumate only reflects persomnel required to zafelv
operate and maintain the facilities. Aszessment Teams will define actual staffing requirements by
facility.

The tollowing activities would be considered as typical for O&M perzommel to support the startup
and operation of a new facility (worst caze);

e Operations and maintenance specialistz will arrive at the site approximately two months
betore the ttunover of the first svstem to stait preparations for the precommissioning and
commigzioning of the facility. The specializts will review any procedures that were developed
during the home office phase and cortect them where neceszary to reflect as tudlt™
conditionz, Additional procedimes will be developed where necessary. These procednres will
be in place before the facility iz started.

e Vendor gervice technicianzs will be hronght in at this time to support the precommissioning
and commizsioning or startup activities.

e When constinction turng a svstemn over. operations will ingpect it and note any items that need
corrected. When the svstem iz accepted by operations, it iz ready for precominissioning,

e Operators and maintenance persomel. with craft support from constiuction. will
precominizzion and comimission the wnit.

e When precomnmissioning activities ave completed. the facility is conzidered ready for startup.

e Operations and maintenance specialist will remain at zite until such time the care, custody
and control of the facility can be safely tmned over to the local anthorities.

g, Bite Descriptions.
1) Northern Region: Oil prodnced in the north containg lethal concentrations of hivdrogen

sulfide (H;S) gas. Personnel working in the north will require personnel protective equipiment
(PPE) and specific training to address the H;S hazard.

2) Southern Region: Most activity will occur in the south. The oil produced from the Rinnailah
fields does not contain ligh concentrations of HyS gas.

3) Well Heads: Operator interaction with the well heads involves starting and stopping
mdividual well head flows az divected by the Rezervoir Manager. Manpower loading will
ultimately be affected by the number of wells to be controlled and the area to be covered.

4) Flowlines: Well head operators will monitor the flow lines fiom the well heads to the GOSPs
for lealks. Most flowlines are azaumed to be eight inches or lesz in diameter. The lengths of
flowlines typically range fiom a few Imndreds of feet to five or more miles. Maintenance
perzommnel fiom the closest GOSPs will repair any lealks.

5} Major Pump Stations: There will be six to 10 large prunps included in the restoration (worst
caze) of the major pumnp stations, Tt iz assmned that all the major valves will be opened and
closed manually. There will be one gaz tbine generator and one emergency generator
inztalled at each station. Operations will worl 24 homs per day seven davs per weelo
Maintenance will normally work dayshift seven davs per weel. Reliable commmication is
eszential for coordinating safe operation between the munerous prumnp stations.
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6) Gas Oil Separation Plants: The proposed new GOSPs (worst case) conzsist mainly of large
separation vessels. punps and anxiliary equipment such as gas trbine generators, small
compressors, and ground tlarez. Demnlzitier chemicals are added upstream of the high
pressure production traps and low pressure production traps to help separate the water from
the oil. Controlling the demulsifier injection rate to optimize water remowval iz one of the most
critical operator finctions. The new GOSPs will be constructed next to extisting GOSPs that
were destroved at the following locations:

The last step of oil degassing iz completed in the low presswe degassing boots at the North
Rumailah Gathering Center and the IPSA 1 pumnp station. The degassing boot and stock tank
operates near atinospleric presswe by sending the flashed gas to a ground flare. The o1l fiam
the degassing boot flows into a stock tank. Booster punps take suction on the stoclk tank and
punyp the oil to the suction of the pipeline pounps. Operations will work 24 hows per day.
seven davs per weel . Maintenance will normally worle dayvslitt seven davs per weelk.

7) Stabilizer Trains: Two stabilizer trains are planned to remove the H;S from the northern
crude. Hydiogen sulfide gas poses a critical safety hazard that perzonnel working in the North
Region must alwayvs be aleit to. Eachtrain can process up 300,000 barrels per day of
unstabilized cimde oil matching the generic GOSP capacity. Feed pumps are uzed to punp
unstabilized crude from a swge dion to the distillation tower. The stabilizater train nzes a gas
fired heater and ciude distillation tower to stabilize the ciude. A bottoms punp tranters
stabilized crude through feed exchangers. air coolers and to tankage. Booster and shipping
punps are used to pmnp the crude into the export pipeline to Twkey or Al Faw. Cperations
will work 24 howms per day seven davs per week. Maintenance will normally worle dayshift
seven davs per weelk.

8) Pipelines: Operators will be responsible for opening & closing any mannal valves located
along the pipelines. They will alzo monitor the pipeline and report any signs of leakage.
Crperators will work 24 hows per day zeven dayvs per weelt. Mamtenance activities will be
handled by craft personnel from a central maintenance complex.

9 Al Faw Onshore Terminal & Tankfarm: In the beginning, additional booster and 300 MM
BPD shipper pimmnps will be installed at the Al Faw South tank facm to pmmyp 1.1 MM BPD of
o1l out to the Mina' Al Balky export tenninal. It iz assmned that ifno storage tanks are
available, the operation will be straight tlwough or “tight-line™ fiom Zubair pmnpstation.
Crperators will staff the facility 24 hows per day seven davs per week. Maintenance will
normally work davs only and major maintenance activities will require additional craft or
vendor support.

a) Export Option 1: If Mina' Al Bala export terminal iz restored. it will have two berths,
six hydranlically operated loading armz, two smge vessels, two drain pumps, one
mstrment air compressor. one emergency diesel power generator. fowr skid mounted
power generators, two control buildings and varions anxilimy equipment. Operations will
statt the plant 24 hours per day seven davs per week. Maintenance normally worles the
day sliff only and major maintenance activities will require additional cratt or vendor
suppott.

Iy Export Option 2: It Single Point Moorings { SPM) are used, the equipment and
manpower requirements for Mina' Al Bala export terminal will dizappear. The two
metering stations will be located onshore at the Al Faw onghore tetminal.
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h. Staffing Existing Refineries:

The following table reflects the approximate manpower loading for tvpical refineries located on
the Gult Coast of the United States. The manpower only reflects regular, full time emplovees for
barrelz per calendar day (BRCD) of refinery capacity.

U8, Gulf Coast Refineries BCD Emplovees
BP-Amoco Refinery — Texas Clity, TX 437,000 2100
Lyondell Citgo Refinery, Lubticant and Wax - Vs
facility — Lale Charles. LA 320.000 1650
Lvondell Citgo Refinery — Houston, TX 274.000 1000
Valero Refinery — Three Rivers, TX 98.000 280

The typical U.S. refinery iz highly automated which reduces the overall staffing requirements.
Comparable refineries in Iraq wonld not be antomate d. requiring a greater munber of operations
and maintenance perzonnel. Asseszment Teamns will develop accourate manpower loading for
existing Iragi refineries.

4. SERVICE SUPPORT. See ANNEX L

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.

ACKNOWLEDGE:

BRSPGM. LOGCAP

BES D/PGM

Tab A —Long Term O&M Strategyv
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TAB A (LONG TERM O&M STRATEGY) A te APPENDIX 4 (OPERATIONS &
MAINTENANCE) to ANNEX F (CONSTRUCTION & ENGINEERING) to LOGCAP
CONTINGENCY SUPPORT PLAN

REFERENCES, See ANNEX F., Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION. See ANNEX A,

1. SITUATION. See Base PLAN.

a. Assumptions,

1) Production and distribution activity will involve existing Iraqgi perzommel and organizations
whenever possible, subject to and conziztent with gnidance tfrom appropriate anthorities.

2) The majority of the Iraql worldorce will remain at or return to work az pennitted.
3) Secwity screening of Host Conntry Nationals (HCN®) will be handled by others.

4y BRS will worl with the Govermment to identify a subcontractor to azsmme dntiex of the State
Crganization for Marketing Oil (SOMO), if required.

%) The Govermnent will retain senior perzonnel for Executive Management.

6) Facilities will be started sequentially.

7y The entire oil infrastiucture will not be in place before the first oil iz exported.
8) Product distiibmtion outlets are not pait of the SOW.

9} BRS will operate the facilities mnitially and then relingquish them to HCNs.

10) Subcontractors will be utilized. as required. to support operations.

2. MISSION. See Base PLAN.
3. EXECUTION. SeeBase PLAN.
a. Concept of Operations.

1) Asgesz the impact on the project if Tragi o1l indnstry workers are not available for 30 davs.

2) Assess the impact on the project if no raqi oil industry workers retmn to worlc

3) Identify the main components of the Iragi oil infiastinctire.

4) Dizcuss the recruiting strategy for filling positions vacated by Iragi oil industry worlcers.

5}y Provide examples of tyvpical pogitions that would normally be recruited for this tvpe of project.
b. Tasks.

1) HCN “Sensitivity Analysis™

Due to the magnitude of the EVENT, 30 davs of HCN non availability (versus 10 davs) will
have no impact on the overall cost and schednle. Under the best caze scenatio, it 18
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recommnended that every effort iz made to allow current HON emplovees to remain af and
continue to operate their facilities. In the most probable and worst caze scenarios, it iz
questionable whether anv facility would be ready for restart within 30 davs and nnlikely that
the region will be secte enough in the first 30 days to attempt restanting a hydrocarbon
proceszing facility,

Thiz does not minimize the importance of retmning experienced Iragi operating and
maintenance personnel to work. Thew involvement not only expedites the aszessiment of the
facilities bt alzo provides a platform for expatriate persoimel to partner with Iragi personmnel.

Kev Itaqi operating and maintenance personnel should be identified eailv and given
preference in the Govermment” s zecunity screening process. Ideally, HCNz will retwn to the
worlz at their previonsly assigned facilities. Realistically, the Tragi personnel should be
assigned to facilities as required to expedite the staitup strategy.

2y Gil Industry Labor force Does Not Return — Worst Case

In thiz caze, all production refining internal distribmtion and exporting wounld cease mtil BRS
could reciuit and train sufficient operations and maintenance personnel. Most of the
electrical generation would alzo cease hecanze fuel gas and fuel oil iz sapplied by the o1l
mdnstry. The ouly realistic solution in this scenario is to retain or promptly return cuirent
HCN emplovees to the il facilities.

Crperating the total oil infiastructure would require a significant intlux of expatriate and
Third Country National {TCN) perzonnel. Thousands of people would have to be identified
and recruited to staff the vacant positions. It wonld be atime consmuming, recruiting effort
which should follow the schedule for restoration and startup ofthe facilities. It would take
vears to recmit and train replacement personnel to take over the duties of the entire oil
infiastructire. It iz assuned that the majority of the Iraqi workforce will retwun when they are
permitted to do zo.

The organization chart illustrated in Figure 1 shows the hierarchy of the existing oil
mfrastiuctire and the magnitude of the proposed task. The chait 1z bazed on information
derived from the Departiment of Eneigy wehgite www eia doe sov (Reference Itag Country
Analvsiz Brietf for October 2002).

Figure 1. Iraq Oil Infrastructure Organization
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The INOC directs the operation of the following autonomons companies:

a)

The State Company for Oil Projects (SCOP) — Degign and engineeing of upstream and
downstream projects.

The Oil Exploration Company (OEC) — Oil Exploration.

Northern Oil Company (NOC) — Upstream activities in northern Traq.

Southern Cil Company (8OC) — Upstream activities in central & southern Irag.

State Organization tor Maketing il (SOMO) — Crude oil zalex and OPEC relations.

Iraqi Oil Tankers Company (IOTC) and varions departments within the Ministiy of Oil —
Distributes oil prodncts, operate downztream natmal gas/LPG projects and gaz bottling
plants.

Oil Projects Company (OPC) — Oversees the development of new Iraqu o1l discovertes

Ultimately each of the antonomous companies. including the individual facilities, will have
to be evaluated to identify the staffing requirements. Replacing any missing Traqi personnel
will require a well planned reciuiting etfort sequenced to follow the restoration schedule.

3) Recruiting Strategy.

The zize of the project requires mnltiple recruiting teams. Emphaziz will be place on hiting
HCNz wherever possible. The reciuiting teams will:

a) Define the positions that need to be statfed

Iy Define the position requirements

<) Identity and interview potential candidates

d) Recruit and mobilize successful candidates

Candidates can be acquired from various zomces.

a)  Senior "Plant Management™ and engineering level positions can be filled from
within the BRS/KBR organization.

Iy Senior operations and maintenance personnel can come from BRS/KRR tull time
workforce or from contract perzommel who have worked as divect hives for
BRS/KBR on past projects.

¢} Recruiting agencies “hody shops™ arve alzo available world wide wlich can supply
candidates for senior management and/or maintenance positions.

d)y Recruiting teams worl inzide Traq.

e} Unskilled positions such as laborers are nommally recruited by teams who travel to
developing countries.

The organization chait in Figure 2 (next page) illustrates typical positions for a company such as
the Southern Ol Company. The chait iz provided to illustrate the magnitude of the recruiting
etfort that would be required if all positions had to be filled.
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SOUTHERN OIL COMPANY

MANAGER
Administrative Support H3E
I I 1
Reservoir Operations Internal Marketing il Scheduling &
Manager Managers Manager Shipping Manager
I - - Fipelines I T
Reservoir If:)niglcri];?lfnr:ansg Exp;rtrTerr_"nmals Distributian System Expart Terrminal
Engineers génseggs Managars Manager
I
- LMNG I I
Production . -
0 Maintenance LPG Distribution Terminal
perators L ;
s I Outlets Supervisars &
Well Heads Operations Shift Operators
Plpelmes_ Supervisors &
Export Terminals Shift O perators
Refineries
GO5Ps
Varehouse LMNG Laboratory
Superisors & LPG Super\u_s_ors &
Technicians i Technicians

Maintenance
Supervisors &
Technicians

Figure 2. Southern Oil Company Organization Chart

Each facility within the Southem Oil Company would have its own organization chart. The most
advizable approach would be to contiime with the existing organizational stiucture. making

maodifications ag required to male it more efficient.

4) Potential Candidates

BRS azsunes that the zenmor operations and maintenance positions will initially be staffed by

expatriates with the remaining positions going to HCONz and TCNs in that order, Actnal staffing
requirements will be determined by the zize and the complexity of the facility. The ensming list
Ulnstrates a portion of the positions (including qualifications) that reciuiting teams may have to

fill to address vacancies mn the Iraq Ol Infrastiucture:

Plant Manage1(=)

Safety and Secinity Managen(s)

Crperations Manager(s)

Plant Shift Superintendent(s)

Support Shitt Leaderi(s)

Control Board Operator(s) — Process Units
Field Operator(s) — Process Uitz

Control Board Operator(s) (Utilities / Offrites)
Field Operator(s) (Utilities / Offrites)

Laboratory Analvst(s)

e Warehomse Supervisor(s)

¢ Maintenance Manage(®)

e Mechanical Maintenance Superintendent(s)

Laboratory and Environmental Superintendent(s)
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e Static /Piping Equipment Supervisor(s)
¢ Piping Specializt(z)
e Civil Works Specialist(z)
e Insulation. Paint & Metallmgical Specialist(s)
e Rotating Equpment Supervizsor(s)
¢ Rotating Equipment Specialist(z) - Power Gen., Gaz Turbine, Comp.. Punps and Valves
e Mechanical Worlkshop Supervizon(s)
e TInztrmument Maintenance Superintendent(s)
e Inztrmmentation Systems Supervisor(s)
e  Comummications / Electronic Equipment Shop Supervizor(s)
e DS Specializt(x) — Azsmmes that zome of the instnunent svstems will be upgraded
¢ Electrical Maintenance Superintendent(s)
e Flectrical Svstems Supervisor(s)
e Electrical Shop High / Low Voltage Equipment Technician(s)
e  Maintenance Office Superintendent(s)
e Maintenance Planning Engineer(s)
e Maintenance Work-Order Processors / Schedulen(s)
e Plant Technical Services Managei(s)
e Senior Engineering Services Engineen(s)
¢ Procesz Engineer(s)
e Mechanical Engineei(s)
e Instrument Engineer(s)
e Electrical Engineei(s)
e Technical Office Draftsman / CATD Operator(s)
e Docmmnent Control Specialist(s)
e Senior Quality Control Engineei(s)
¢  Equipment Ingpector(s)
e Senior Training Services Engineer(s)
e  Operations Trainen(s)

4, SERVICE SUPPORT. See ANNEX L

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.

ACKNOWLEDGE:

BRS PGM. LOGCAP

BES D/PGM
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APPENDIX 5 (ENVIRONMENTAL REMEDIATION) to ANNEX F (ENGINEERING
AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN

REFERENCES. See ANNEX N, Appendix 4.

TIME ZONE USED THROUGHOUT THE PLAN. Iiaq.
TASK ORGANIZATION., See ANNEX A,

1. SITUATION. See Bazse PLAN.

a. Assumptions:
1) Envirommental plan assmmnes a “worst-case™ scenaiio.

2y Ifintroduction of ciude il into a waterway iz an act of war, it iz alzo assuned that fitendly
forces would soon have control of the area snrrounding the spill site.

2. MISSION. See Bazse PLAN.
3. EXECUTION. SeeBaze PLAN.

a. Concept of Operations. BRS deplovs Aszessment Teams to the Iraq ail fields to determine extent
of damage and initial requitements for restoration of crude oil production. Aszessment Teams will
aszess envirommental damage created by the crude oil production svstem, including envirommental
damage to land. sea and air. For planning purposes. the “worst caze’ scope 1z assmmed to be a
repeat of the Febmary 1991 destruction in Kuwait.

1) Advanced Party Assessment. The Advance Paty will malce the mitial determination of the
amaonnt of envirommental damage. Depending on the amonnt. of environmental damage, the
follow-on Aszessiment Teams will be avgmented by enviroimental specialists or special
envirommental Assessment Teams will be formed. Eacli team will consist of or be angmented by
a Petrolemmn Engineer. an Envirommental Manager, and hazardous material (HAZMAT)
specialists az requited to plan and execute remediation efforts,

2) Priority of remediation efforts are as follows:

a) Contamination of waterways which directly impact the health and weltare of hnmans or their
lite support svstems. Thiz inclndes cmde o1l being introduced into waterways that feed
desalination plantz, cooling svstems for electrical generating plants, fresh water lakes, tivers
or other bodies of water which supply water for lnunan consmmption, fishing grounds and
other such areas which provide food products for human consumption.

Iy Contamination of land. the atmospheric or bodies of water including grommdwater, which
directly threatens the hminan population.

<)  Contamination of land. the atmospheric or bodies of water which threatens food stufts
mclnding crops and animals.
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3)

d)y Contamination of land, the atmosphetic or bodies of water which does not pose an iminediate

f)

tleat to immans or food stnffsz, but does pose threat to Inunan health. This includes o1l fives,
large bodies or pools of petrolewin laving on the swtace, surtace oil which haz zoaked into
the earth bt is not lving i pools.

Contaminated land, the atmosphere or bodies of water which does not pose an immediate
theat to hmmang or foodstufts, but does pose along teum threat to the enviromment.

Contamination left by the routine proceszing of crude oil.

Contamination of Waterways: The worst case scenario iz crude ol entering waterways that
feed the desalination plants of Kuwait and Saudi Arabia. This event. attempted in the latter
phases of the Gulf Warin 1991, waz conzidered to be one of the worst examples of puiposeful
damage to the environment.

a) Remediation: Remedial actions would vary, depending on the zource of contamination,

The most likely scenario wonld be the releaze of ciude o1l from the offshore loading facilities
at the Mina Al Balr Crude Oil Export Terminal and the IKhar Al Amava Crude Oil Export
Terminal. Assuming one or both of these terminals were compromised the following steps
would be taken:

(1) Turn off the flow at the source. The best method iz to close the spigots at the sowce,
or upstream of the sowrce at the land bazed pumping station. Thiz would mean slmitting
off the flow at the terminal or interdiction of the oil flow from the pipeline at or below
the FAW pumping station. This could be az simple as tmning off the switches, slmtting
the spigotz manually, interrupting the power grid or as destinctive as interdiction by
force, mncluding reducing by force the electiical giid. generators or the pumps and
pipelines themszelves, Worst caze zcenario would be the destiuction of the holding tanks
which support the ocean terminalz. In a benign environment, BRS will provide the
expeltize and manpower necessary to tuin off the flow. Thig could include immediate
repairs to damaged tank bunds. In a non-benign enviromnent BRS will provide expeitize
and advice.

(2) Contain the spilled contaminant: Wind, weather, tides, shipping. hostilities, time and
other factors will affect the course and effect of the spill. Assmning a benign
enviromment, BRS will, concurrent with (1) above, lay floating booms of an appropriate
type 1o position to contain as much of the spill as possible, corralling and or absorbing
the contaminant. BRS will nze floating slkimmers to recover the contaminant and prunp
it into areceiving vessel. on land or at sea. A diesel powered vacummn punp will be used
to accomplish thiz. The oil receiving veszels can be obtained locally and are of various
sizer including barges. ship mounted tanks. trailer mowmnted tanks, slop oil tanks at the
terminalg, tanl trucls, ete.. The il will be transported to a larger tank, possibly an
exizting tank at the terminal., where it will be allowed to =it and to zeparate into oil and
water fractionz. The water will be treated in a treatment plant and the o1l will be mixed
with ciude and sent to a refinery or exported. BRS will clean up shore spills, inclnding
the remediation of damage to wildlife. Shore spills of oil will be cleaned up in the same
manner ag land spills dezcribed in (4 )(a) below. Ifthe spill iz widely dizpersed over the
sea and too thin to contain with booing, a gpecial bacteria can be spraved on the oil which
will eventually eat the oil or abzorbent hooms can be deploved. BRS plans to initially
deploy #ix 10 gpim oil skimimers with vacummn pumps and 10000 feet of 8 inch deep non-
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abzorbent PVC booms. Oftshore supply boats ave ideal for such tasks, although fishing
trawlers and other tvpes of boatz can alzo he uzed.

(3) Worst Case Scenario. The worst caze zcenario would be the uncontrollable introduction

of contaminants into waterways. This would represent a “tanker sized” or multiple tank
sized qpill. Immediate activation of companies that specialize in containing and
remediating theze spillz wonld have to be initiated. Site access wonld be blocked by
ongoing actiong, or these compamies would not be able to awrive on the site quick enough
to prevent damage to the enviromment and to water supplies.  Ag a last rezort. ignition of
the contaminant would be conzidered. az the damage to lnunans and animals that rely on
unpolhited water wonld outweigh the atmospheric damage. BRS would only endorse or
undertale this action with express gnidance from CENTCOM. Any remaining oil wonld
have to be collected as dezciibed in (2) above.

4y Contamination of Land: The worst case scenatio iz purposeful introdnction of confaminants on
land via the destiuction of the ciude o1l production svstem. This type of destiuction was
witneszed in February 1991 in Kuwait where wellheads were purposefully destroved and
ultimately created lakes of ciude oil.

a) Remediation: Asseszment Temn(z) will determine the extent of damage and make initial
remediation recommendations. Based on thiz information, the BRS Home Office will
develop a targeted and prioritized remediation plan. On gite, BRS will:

(1

@

3

)

(6)

Pump fiee oil into tank tincles using diesel powered diaplragm tyvpe sucler pumps which
can puinp up to 100 gpin.

Trangport the free oil to the nearest refinery ciude tank or oil terminal ciude tank, then
dizcharge into the tank.

Remove the contaminated soil vsing earth moving equipment. such as two-vard wheeled
front end loaders for large areas and =maller equipment down to shovels for mmaller
areas.

Trangport the o1l in lignid tight HAZMAT 12 to 16 cn. vd dump timcks to a storage area
for turther treatment. Generally three such tmclks are allowed for each fiont end loader.
Tlms aremediation unit wonld conzist of one sncker pump with hoses, locally obtained
tank trucks as needed, one fiont end loader, and three HAZMAT dumyp trucks.

Test the mnderlving soil to enswe all contammation has been removed. When tests
contirtm all contamination haz been removed then move to the next site. Generally, when
the field test shows Total Petrolemn Hydrocawbons (TPH) to be less than 100 ppm. the
go1l will be conzidered incontaminated.

Build, manage, and operate one or more soil thermal treatment plant(z). These plants are
trailer mowmted, ave semi-mobile and can be relocated. A soil thermal wnit heats the soil
until the water and oil are driven off. The o1l and water ave recovered separately and the
oil free soil ig innocuous and can be retimned to the environment. Water iz distilled
water and can be dizcharged anvwhere. The o1l 1z either biwened in the thermal it for
heat or iz tranzported to the refinery or terminal ciude tanks. The “standard™ thermal it
can treat up to four tons per hour of faily dry zoil. approximately 4 cu. vdz. per how
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)

It iz possible to remediate soil uzing bacteria, however thiz method takes up to five vears
and requires water, bacteria. bacteria food. and periodic tilling of the =oil to accomplish.

Reintrodnce treated and uncontaminated soil back into the enviromment. The zoil can be
retuined to itz original location or can be used for fill. Decontaminate the tiucks and
wheeled front end loaders.

5} Atmospheric Contamination: Atmospheric contamination would occur in the worst case
scenario by the ignition of wellheads and other components of the crude oil production syvstem.
mcluding tank farms and other holding facilitiez, A wellhead fire results in incomplete
combustion of the oil. The result iz soot and volatile hydrocarbons containing carcinogenic and
toxic compomnds ave dizcharged into the atmosphere. In addition. there could be lethal Hydrogen
Sulfide (H,S) in the oil and/or gas coming from the well. It H,S gaz iz prezent, BRS will ignite
the well to bwn the gas until the well can be capped. The zoot, volatile hvdrocarbong, and H;S
from ground flaves. and lead from bining heavily leaded gasoline contaminates the ambient air.
Samples of ambient air will be taken to aszess the level of pollution.

a) Remediation: Stopping the contamination at the source iz the best course of action.

(1

@

3

0

Wellhead Fires: In most cases it iz hest to allow the wellhead to bain until the resowmces
to extinguish and cap the well are available. Thiz iz particularly true if the well contains
H;S. The atmosphere will sufter less damage, though more vizible, fiom oil fire sinoke
than from open lakes of o1l evaporating hivdrocarbons into the atmosphere. Ona
prioritized basiz, BRS will extingnish wellhead fives and cap the wellhead. Following
thiz, the remediation of the contaminated earth around the wellhead will occur as
described in (4)(a) above.

“Coke” from Well Fire. When the wells bun mcontrolled, a zolid material called
“eoke” iz produced and builds vp aromd the well. Thiz material iz not really petrolemn
colze, which iz a hard black rock like material from coking ovens in a refinery, rather it is
amixtwe of azphalt, unburned oil, and tar. These are the materials that either have an
ignition point greater than the heat of the five, which iz probably 600 to 900 degrees F. or
materialz that have ezcaped combustion by being blown away fiom the fire at the edges.
This gooey. oily mazz will be removed with front end loaders and stored in lined and
bermed or bunded areas until it iz colked in a refinery coking oven or incinerated.

Oil Storage Tank Fires: An attempt will be made to control the fires using the existing
fire fighting equipment. It iz likely. however. that the equipment will be inoperable and
these firex will buan themselves ont. Once the fire iz extinguizhed, BRS will provide
remediation for residnal petrolemmn and other contaminantz. Bunds around tanks,
particularly burning tanks, mayv need to be reintorced to prevent leakage or fire from the
tanks fiom spreading. After the tanks have been brought under control. zoil would be
remediated az in (4)(a) above.

GOSPs: Buming GOSPs present a major problem and BRS iz ideally suited to respond
m thiz caze. Interdicting the fuel source iz vanally the best and quickest way to
extinguizh the GOSP fire. This iz done at the upstreain side. toward the wellhead.
Rezidual oil in the GOSP would. in most cases, have buned itzelf out before BRS can
extinguish it. Ifnot. the existing five equipment will be used to extinguizh the five:
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howewver, it ig likely the exizting equipment ig either nonexiztent or non-operable.
Thereatter remediation etforts would be affected. If so damaged, the GOSP would most
likely be abandoned. Again zoil would be remediated az in (4)(a) above.

(5) Refineries: BRS will develop a comse of action for a bmmning refinery. assmning that
exizting five fighting equipment iz either non-existent or inoperable. It mayv be neceszary
to allow the fires to buin themselves out, contain the damage, and abandon the refinery.
The atmospheric contamination would probably not be as damaging as the contaminants
in arefinerv if allowed to flow freely on the ground. Soil would be remediated az in
{4} a) above.

(6) Water and Ocean Oil Spills. Bazed on the capacities of the five pipelines, a spill wonld
be roughly equivalent to that of a supertanker. It iz likkely that thiz spill, if it ocoms, will
happen early in the conflict and the BRS rezponze will delaved. By then, the oil will
have spread over a wide area, damaging waterways, nnderwater areaz, and beaches. The
BR S responze includes sufficient booms to enclose a fomr square mile area, two ocean-
zomg, self-propelled. 30 gpm o1l slummers, and o1l #pill remediation bacteria and
abzorbentz. BRS will rent an agricultnral spraying plane to disperse the bacteria overthe
oil slick Reaches will have to be cleaned up and the beach sand or roclks will have to be
remediated in the same manner as oil field contaminated soil. namely with thermal
dezorbtion vnits.

6) Best Case Scenario

The overall condition of the Iraqi oil facilities 1z "lamentable™ at best az described in the U, N,
Expert Report dated March 2000, This report notes that: ~The izsmes of ... envirommental
damage require mgent and immediate attention as no improvement has been noted since the
groups March 1998 Report.” The report notes that there are large oil spills throughout the
facilities, and that refineries dizcharge essentially untreated sewage into the rivers. H;S gaz iz
escaping from pipes and wells, and the H; S removal facilities are not working. The
envirommental damage canged by the cwwrent operation of the facilities is significant and will
require a substantial remediation effort. Assessment Teams will conduct a thorough evaluation
of the existing facilities and BRS will malke recommendations as the facilities become available.

4. MATERIAL AND SERVICES, See Baze PLAN.

5. COMMAND AND SIGNAL. See Base PLAN and ANNEX H.
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