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

REFERENCES. See A.NNEX N. AppendLx 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions: 

1) Field wmi\: will have authorization and approval tl"om all local agencies havingjmisdiction. There 
will be no hindrances or delays associated with customs clearance. work permits. 

2) Information mmmgement system set-ups, Si'ltellite dishes. hmtdheld radios, mobile phones, CMT 
peiSOimel. TCN visa applicatiom:. material deliveries. heavy equipment permits, local manpower 
availability. and any other activity tlmt directly atlects the ability to proceed lms been mitigated. 

3) There is no eftective. systematic et1Cnt to destroy long lengtl1~ of major pipelines. It is assmned 
that the any sabotage will be directed to discrete locatio11~ cmmecting with pipelines such as 
ml'lnitolds. Gas Oil Separation Plants (GOSPs). tennimls and pmnp statio11~ and of comse. the 
wellheads. Reaction pli111~ add:ress these possibilities. Plm1~ also address the need to repair or 
replace sections of pipeline perlmps lnmd:reds of teet long in lnmdred~ oflocations and ofvmying 
pipe sizes. However. the pla11s do not address the need to replace lnmdred~ of miles of ctitical 
long distance pipelines such as the haq-Tm'key Pipeline (21 0 miles of 40-inch i'lnd 210 miles of 
46-:inch in haq). the haq-Sandi Arabia Pipeline (206 miles of 48-:inch pipe in Iraq). and the 
pipelines teeding the M:ina al Bakr tenn:inal in the Petsian Gulf (143 miles of48-inch pipe 011~hore 
and otlshore). Completely replacing one or more of these pipelines would likely be a two-yei'lr 
etlo1t and could nm into the billio11~ of dollars. It lms been assmned tlmt complete replacement of 
these pipelines will not be necessmy. 

4) The exact condition of facilities inside h-aq and the resomces required to reestablish production 
levels are not known: theretore, an assessment by teams of e; ... :petts from constntctioil 
procmement. H SE and engineering depmtments will be required. 

5) BRS will receive necessmy power at battety limits of each oil production/shipping t"hcility from 
others. 

6) N ation ... "ll :intl'astntctme concerning tmns:pmtation highways. rail ways. water. water treatment. 
ailpmts. and commercial sea pmts will be assessed and remediated to the required mission 
operable levels by others. BRS scope tor roads. rail and expmt tennimls is limited to imide 
battety limits of oil producing facilities. 

7) Based on the militmy situation and :infrastntctme deterioration since the end of the GulfWm: it is 
expected that pmtio11~ of the Iraqi national :infrastntctme required to suppmt the mission will need 
repl'lils. 

2. l.VIISSION. See Base PLAN. 
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3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

This CSP is n::mated from a 'worst case· point ofview. assmning maximum damage th::~t disables the 
oil infi:astn1cture. The worse case solution is cosntmction-heavy and all of the BRS management 
systems would be u .. ~ed to effect the restomtion. The most probable case would require a sm<tller level 
of et1Cnt with reg<trd to the repmting systems. 

The overall approach for Construction & Engineering Se1vices (known as the Prqject Execution Plan 
:in the oil se1vices :industly) is outlined in this Contingency Suppmt Plm1 (CSP). The BRS prqject 
organization inCludes a PMT. comprised of specialized teams to address specific elements of the Iraqi 
oil infi.·::~stn1ctme. The mgmtizational approach is a combination of a dedicated task force -located in 
Houston- to pelfonn engineering, procurement. constmction. connnissioning and opemting se1vices 
with teams -located in cmmt1y- assessing the status of the fi·aqi oil intl·astructme, com:tmcting the 
rep<ths or replacement ofthe facilities andiniti::~ting their opemtion. Production and distlibution 
activities will :involve existing haqi persotmel and orgmlizatiom: whenever possible. su.l~ject to and 
com:istent with guidance from appropriate authorities. 

Responsibilities for management ofthe prqject team will be the respom:ibility of the project manager 
with assistance fi.·om the deputy prqject mm1agers, and other team leadership. The direct repmts of the 
project mmwger will comprise the PMT organization and include the managers tor the toll owing 
ftmctiom: as well as the Deputy Project Managers. 

• Deputy Prqject Manager- Operatiom: 
• Deputy Prqject Manager- Eng:inee1ing 
• Deputy Prqject Manager- Com:truction 
• Deputy Prqject Manager-Logistics 
• Healtlt Safety, and Environment (HSE) 
• Quality Assmance/Qnality Contn\1 (QA!QC) 
• Business Management 
• Contmct Administmtion 
• Procmement, Materials. Mm1.1gement. and prope1ty 
• Facilities Opemtiom:/Maintenance 

1) Dming the Assessment! Initial Restoration of the Oil h1fi.·::~stn1cture phase, the PMT and the 
respective team members will receive the assessment repmts tl'om the teams in countly which will 
serve as the basis to defme the wm'k to be done. Once the detlnition is complete then the team will 
design the facilities and procure and deliver the equipment and materials to the specific 
com:tn1ction site(s). In addition to providing oversight and em:ming ali project requirements are 
met, the PMT orgmlization will provide support m1d direct input to the 1mit teams in Houston in 
areas such as HSE. com:tmctability. prqject contn\ls. docmnent contn\L QA/QC. 
operatiom:/mainten::~nce. procmement, etc. As the defmition wmk progresses and work load merits 
the assignment. personnel in these areas will be assigned fhli time to the 1urit teams in Imq. 

2) The PMT and prqject team will be located with representatives fi.·01n the customer ::~gencies in a 
common location on a tloor dedicated tor the wmk in BRS' Houston facilities. The customer team 
will be located :in close proximity to conesponding BRS personnel unde1taking the smne scope of 
work. 
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As the wmk progresses. the customer will be e;,,:pected to actively pmticipate as pmt ofthe BRS 
engineering mmillgement team to help em:me that all the customer's requirements are met by the 
project team. 

3) The Deputy Prqject Mmillger, Engineering, will have supe1vise the lmit execution teams. the 
interface mamger. and the prqject engineers for each lmit execution team. 

The mrit teams will be assembled by specific activities (wellheads, flow lines/pmnp.ing statio11~. 
GOSPs <.1nd stabilization plmrts. crude storage. and cmde expmt tacilities) utilizing the BRS "wmk 
cell'' process that has lristorically provided exceptional results. The deployment/location ofthe 
wm'k cell process is best described <.1s a dedicated task force. A wmk cell is a multi-discipline team 
assembled to produce specitlc delivembles tor a mrit using an hrt.em.ctive wot'k process tlillt reduces 
engineering cost and schedlile. An e;...tended work cell :includes those team members mrt.side the 
physic<1l wot'k cell who are vvmking toward the same goals and producing the smne delivel<~bles. 
The vvork cell will also include customer team members as appropriate. 

Each mrit team will include a prqject engineer. <.1nd engineering specialists as reqlrired to execute 
the specific wmk Discipline engineeis will be assigned to each miit by the discipline work group 
leads within the deputy prqject enginee1ing manager's orgmrization. The discipline wmk group 
leads vvill provide engineering consistency across the lurits and the most etlective use of resomces. 
At appropriate times. the u1rit team will include a construction specialist to ensme constn1ctability is 
coitsidered :in design. 

The concept of a wot'k cell does not ju.~t :involve locating pmticipmlts :in the smne physical location: 
it also encomages members to focus on the fiml wot'k cell product and not jltst on their assigned 
tasks. Pertonnance. cost and schedule. of the work cell are mo1ritored as a team and not by 
discipline. This enlillnces ilrter-discipline conmnurication and coopemtion. 

A wot'k cell is also very t1exible and its ftmction. make-up. or even its existence will be adjusted as 
the prqject evolves and deliverable requirements are reset As the tasks are completed. the work cell 
will be elinrimted and its membeis deployed to other wmk cells. 

Another advrurtage ofthe BRS approach is tlillt it maximizes the ability of the ovemll iltteg1<1ted 
project team to develop and slillre resomces tlu·oughout the variou.s project areas <.1s the project 
develops. Tlris not o1ily provides more consistency. blrt. also reduces the time it takes to educ<.1te 
new prqject temn members. thu.s ilnproving productivity. 

To assist ill aligmne1lt and aclrieving prqject ol~jectives. BRS will include cu.~tomer members as 
active pmticipmlts :in the work cells. 

4) An execution plan will be developed for each mrit :includiltg a plmt schedlile. and budget with the 
resomces ide11titled to do the work. See AppendLx 1 (Prqject Controls) to tlris A.nnex. The execution 
pla11~ will be developed tor each mrit (element) based on: 

a) IndeJltii)t:ing critical issues eady on. :includ:iJJg procurement sources and the acqlrisition of 
mate1ials and eqlripment to supp01t the work 

b) Co11struction-driven execution with the optinnun u.se of pre-assembly and supplier packages to 
maxinrize co11struction efficiency. 

c) ApplyhJg cottstrnctability. operability. and satety :input from the stmt of wm1c 
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b. Project Controls: 

BRS provides: prqiect management and the Client an integrated. schedule and cost performance 
measmement system. BRS will use E:.:~med Value Management System (EVMS) methodologies: 
to provide visibility into cmrent petfonnance. provide a s:mmd tcnmdation from which to 
statistically or discretely estimate the cost of remaining wmk and cones:ponding s:ched1ile, 
provide an emly recognition of cost and s:ched1ile deviatiom:. either positive or negative. and 
monitor the corrective action plan process:. 

The natme ofwm'k within tlris: CSP is: s:igtrificantly more complex than a tmditional LOGCAP 
event This: degree of complexity requires: additional software tools: and processes: to provide 
visibility into cost and schedule perfonnance. Although not previously used on a LOGCAP 
event these tools: and processes: are s:tanda1'd to the KBR Engineering. Procurement and 
Com:tn1ction (EPC) product line tor the oil :industly. 

c. Engineering. 

BRS is: prepared to mobilize equipment, personneL and related services: tollovving an act that 
damages: the wen· s: production equipment mtd to restore the field~ back to a target level of 
production. BRS will cap wells:. mitigate environmental :impact. and restore oil production target 
levels: as required by the Statement ofWmt: (SOW) within the shmtes:t time period possible. Our 
engineering approach is: outlined below and des:ctibed in detail in the Tabs: to tlris: Annex. 

1) Tab A (Organization Charts). 

2) Tab B (Assessment Teams). 

The assessment teams: will evaluate des:igll engineeting. H SE. procmement. well cotJ.tmL 
well production cap:.:~bilities: and con~truction mt:.:~lys:k The as:s:es:s:me1J.t. team, with the 
assistance of an inte1preter and local subcotl.tmctors:. will gather professional observation~ and 
data mtd send it to the BRS Home Oftlce in Houston tor recommendati011~ to mtd refmement 
of the plan. Select members: of the as:s:es:s:me11t. team will remain in comrt1y after the 
ass:es:s:me1J.t. period to cotl.t.inue the recove1y process: and ovetsee the site prep:.:~ration. 

3) Tab C (Wellheads & Reservoirs). 

BRS will develop a progmm to bring under cotJ.tn\1 and cap wells: in an accelemted petiod of 
time tollowing the Notice to Proceed (NTP). 

Following damage to a well's: production equipment. the engineeting :.:~ss:es:s:ment team will 
mobilize to the site and conduct a damage as:s:es:s:me11t .. The team will assess: the type and 
extent of damage to each well and detennine the comse of action and s:pecitlc resources: 
neces:s:my to restore the wells:. Their analysis: will establish a rating of each well b:.:~s:ed on the 
type and exte11t. of damage :.:~nd will establish a priority sequence tor well intervention work to 
restore oil production to the target leveL 

Om PMT will sequence well work in the effmt to restore oil production to tmget level~. 
Wells: with no wellhead damage can be immediately assessed tor whether the well has: the 
capability to flow with little or no repair. This: is: a key component that will help manage the 
actual work program and will involve mobilization oftlretlglJ.t.ing and capping teams:. 
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weillte::~d equipment restoration, stJ.bsmface well intervention equipment and services 
including workovers. re-drills (ifnecess::ny). and environmental protection equipment and 
services. 

Also key to success, is the timely establishment of water stlpplies and safe egress to all 
:.1ftected wells. Parallel :.1ssessments will be made (:independent and separate tl'om well fire 
fighting activities) of available raw water somces in the South em fields area and in the 

~ ~ 

N01them tleld~ ::~rea. 

4) Tab D (Water Injection). 

BRS will deploy a team to assess the water supply and water il1jection systems.. The 
::~ssessment will be for the pmpose of prescribing the necessaty remediation eff01ts to restore 
the water i11i ection system to the design operational levels. The assessment and remedi:.1tion 
of the hyection wells are covered separately :in Tab C (W elJhead~ ). Tlu·ee potenti:.1l scenarios 
are con~idered tor ::~ssessment andrepai:r/replacement of the water supply and i.t1jection 
system. The remediation of the s1.ibject systems is critical to the enhanced oil recovery 
operations and a key component i.t1 achievi.t1g higher production levels fi·om the fields. 

5) Tab E (Flo,:v1ines). 

6) 

A preli.tn:inmy ::~ssessment of a tlow li.t1e will be made by a visual in~pection ofthe flowli.tte 
tl'om one end to the other to get a stmti11g munber and gener-al idea of the ammmt of repair 
wo1'k needed. The damaged section(s) of flowlines will be removed and replaced. Small 
leaks will be tempomrily rep:.1ired and stopped by i.t1stalli.ttg a suitably designed clamp ::~rmmd 
the flow li.t1e. 

The i.triti:.1l 
·· qlrick fix" may be able to only cover the South Rmnailah Field wlrich would provide a level 
of LO nrillion (MM) barrels per <by (BPD) production oftl'eated oiL N01th and South 
Rmnai11h are both needed in order to comtoltably provide the 1. 1 MM B PD goaL 
Combini.ttg all the tlelds i.t1 the south region. south ofthe cmtal and clmently operati.t1g: N01th 
Rmnailah. South Rmnailah. Zlibffir and AL L 1.ihay Fields can provide a level of 1 .7 MM BPD 
production of tt·eated oiL The n01them IZirkul.;: field can provide a reliable e.xtra 0.7 l'vllvi 
BPD pmduction for the cmmtly up to the pre-hostility levels (esti.tnated at 2.4 MM BPD). 
Combi.tring all the cmTently opemble n01them fields. the total production capacity vvould 
reach3.1 MMBPD. 

Repair and refm'bishment will be b:.1sed on the nameplate r-ated capacity and a stan<bl'dized 
design. The production capacity is based on the assmnption that the crude oil wells are 
reused orrestored as needed. See Tab F (GOSPs) to Appendix 2 to this Annex. 

7) Tab G (Gas Handling). 

The associated gas fi·om the oil field GOSPs will be handled by the ex:isti.tJg (repaired) 
::~nd/ornew gas gathering pipelines. compression stations, and gas processi.t1g pl::~nts. The 
processed gas will flow to the gm processing/treating plants. From these plants. the 
processed gas will flow to the existing gas pipeline (repaired) and gas distlibution system tor 
delivery to the end users. Fuel gas tor opemti.tJg gas tm'bi.ttes gener-ators or existi.t1g gas 
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tm'b:ine driven pmnps will be t:.:~ken fi:om the existing gas d:istlibution system If the existing 
gas system is not av::~ilible. :thel gas will be t::~ken d:iTectly from the GOSP high pressure 
sepemtor on site ::~nd piped mlt.re:.:~ted to the gas tm'bines :in the ::~rea. 

The :.:~ssociated gas fi:om the GOSP that c:.:~nnot be processed by the gas hm1dling system will 
be :tlared at the GOSPs. It is e.x-pected that the GOSPs will be restored to capacity earlier 
than the gas hm1dling system will be restored to its capacity. and dming tlris time period 
:tl::~ring of the associated gas will take place at the CfOSP. 

8) Tab H (Pipelines/Pumping Stations). 

Pipelines and pmnp statiom: ::~re to be repaired or replaced to suppmt the e.x-pmt objective. 
Trm1~nrission pipelines cmry the fluid~. crude oil in tlris case. from one plant to another. 
Plm1t in tlris cotlt.e.xt should be 1mderstood to mean GOSP. gatheting statiott stabilization 
plant. pmnp station, tm1k fann. temrinaL or other tacility. The common design and operating 
standm'd for this type of cmde oil pipeline is ASME B 31 A. Pipeline Tnm~portation Systems 
for Liq1rid H ydrocm'bo11~ and Other Liquid~. Pipelines in haq may have been designed to this 
or similar stm1dards. 

The scope oftJris T:.:~b includes the crude oil pipelines within h-aq th ... <~t have been identified as 
setving haq·s crude oil e.x-port pipelines. It also includes the exp01t pipelines to S:.:~ud:i 
Ambia, Tm'key. :.:~nd Syria. Not included are the e.x-pmt pipelines serving the tenninals in the 
Pet-sian Gulf: those are discussed in Tab G (Gas Handling) to AppendLx 2 to this A.nnex. 
Also not included in this Tab are cmde oil pipelines setving h-aqi refmeries. pipelines 
cmrying retlned products. natmal gas pipelines except ::~s noted below. and pipelines cmtying 
non petrolemn :tluids such as water 

9) Tab I (Intermediate Terminals). 

The restoration scenmio ranges fi:om minor repair and refm'bishment to major damage with 
complete "greenfield" replaceme11t. The 1mknown design details. c::~pacities, etc. of the 
existing in-place ta.cilities ::~re not ::~vailable 1mtil ::~ft.er the initi::~l EVENT has been assessed. 
The e.xtent and degree of damage to e.x-pect is :.:~lso unknown. Due to the level ofmllmow11~. 
the restoration is not based on repair and reuse of the existing facilities. 

10) Tab .J (Export). 

A siginificant amomlt. of oil c:.:~n be expmted tJrrough two lmge deep w:.:~ter tenn:inals located 
:in the south oflraq :in the Persian Gulf The two sul~ject tenninals are Mina Al Bakr aml Khor 
Al Amaya and both h:.:~ve been in operation fi:om 30 to 40 yems respectively. Both tenninals 
::~re at the end of their setvice lives :.:~nd in need of e.xte11~ive maitltenace. repait·. and in the 
c::~se ofKhor Al Amaya. completion of an exte11~ive damage rep:.:~ir emnt. Tvvo bett11~ at the 
Khor Almaya tennitwl :.:~re being repait·ed and will have a pote11tial to load 500.000 to 700.000 
BPD in the shmt tenn, and possibly 1.2000.000 BPD in the fntme. The Mina Al Bakr 
tennit1al1mderits ClUTent condition is linrited to a loadit1g mte of up to 1.800.000 BPD. The 
tlrroughput could be pote11ti::~lly it1cre::~sed to 2.800.000 BPD b::~sed on the design c::~pacity of 
the pipelit1es. 

Tlu·ee scenmios have been co11~idered it1 restorit1g oil exports. The scenmios itlVolve the use 
of the existit1g ta.cilities in combit1ation with the it1stall:.:~tion oftwo new SPMs. The exisitng 
:ta.cilities wmlld be used to maintait1 exp01ts vvhile the SPMs are procmred. it1stalled. and 
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brought online. The SPMs :.1re considered to be an attm.ctive solution to the 
replacement!refm'bislunent and maintenance/operations ofthe worn out marine tenn:inals. 
The tlnal solution will depend on the assessment tlndings of the existing t'hdltities. and the 
transportation pipelines to the tenninals. 

11) Tab K (Regional Power Grids). 

BRS will receive necess:.11y power at batte1y limits of each oil production/shipping t'hcility 
trom otheis. 

If otheis :.1re UJt.."lble to deliver 50 Hz power to the batte1y limits of t'h.cilities restored by BRS. 
BRS offeis an Alternative Action Plan described in Tab K. 

12) Tab L (Infrastructure). 

Intlastmctm:e assessment will be included as pmt of the ovemll assessment of the oil 
producing t'h.cilities and will be limited to vvitlrin the "batte1y limits'' of these facilities. It is 
anticipated that the faciltites requiting infmstructme assessment will be the well sites. 
GOSPs. pmnping statiom:. production storage/shipping tenni11:.1ls. and refineries .The 
objective ofthe assessment will be for the pmpose of presc1ibing only the necess:.11y 
remediation et1orts to supp01t the restoration of oil production to the target levels. The typical 
expected :infl:astmcutre within the facilities will com:ist of road~. electlical power. water 
utilities and water treatement Information :in Tab L de:.1ls maitily with the Civil intl'astructme 
while restoration of electrical power is covered sep:.1rately :in the write-ups tor each of the 
t'hcilties. 

13) Tab IVI (Critical Materials). A revised list of Critical Materials is provided. The list of and 
associated costs tor Prepositioned Equipment is provided :in Tab A to Appendix 3 to A1mex 
R 

d. Procurement/Materials Management 

Om Procm:ement, Mate1ials. & Prope1ty Depmtment co11~ist of Si.1bcontmcts, Pmchasing. 
E;.;.'})editing, Tiaftlc. Docmnent ControL Mate1ial ControL Material Manageis. Client-Owned 
Equipment Mm1:.1ge1s and Specialists. 

Property & Materials:. BRS will execute this task :in accord<mce with om Govemment 
approved Procmement & Prope1ty Systems to controL protect preserve. :.1nd maintain contmct 
G·ovemment prope1ty IA W the Govenunent Prope1ty Clause 52.245-5, 52.245-2. FAR 455. and 
the terms ofthe Prime Contiact This system is a company wide procedm:e last approved 15 
March 2002 by the DCMA Government Prope1ty Ad:ministmtorin Houston. 

Traffic: BRS will provide trm1~p01tation seiVices from wol'ldwide locatio11~ to final destimtion 
utilizing s:.1te economical and efficient methods oftransp01t. Provide visibility of material in 
transit while meeting client and jobsite delive1y requit·ements. 

e. Constnaction 

C011~truction specialists will be :.1n :integml pmt of the Advance Pmty and the Assessment Teams. 
The assessments and the engineering designs will determine the structme of the co11~tmction 
organizationnecessmy to most effectively and eftlciently repair or replace each ofthe cmde oil 
infi:astn1ctme elements. The Advance Pmty. Assessment Teams and the construction organization 
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will initially be composed ptimmily of expatliates. As the constmction organization matm:es. it 
will be supplemented by Host CmmtlyNationals (HCNs). As segmentable pmtions of 
com:tructionrequirements become available. wo1'k wlll be awarded lmder subcontmcts to fi·aqi, 
regional. mld intemational constnlction contmctors vvith relevant capabilities. See Append:Lx 3 to 
tJris Annex. 

f. Operations and :Maintenance 

Clment intonnation indicates that fi·aqi oil infrastrnctme is in a state of disrepair. In order to 
restore the cmde oil facilities to production capacity of 3.1 MM BPD. BRS will engineei, 
com:truct mld repair tadlities with primity to those ta.cilities that will most qlrickly delivety 
schedules. At a mininnun. BRS will restore existing facilities to a safe opemting leveL The 
feasibility of using existing production tacilities will be consideied based on feedback fi:om the 
Assessment Teams. BRS will develop a comprehem:ive opemtiom: and maintenance plan to 
address not only those ta.cilities that are inoperable or marginally opet<~ble. but also to improve 
the pertormance of operable facilities. Appendix 4 to Uris Annex details om strategy tor pre­
conmrissioning, conmrissioning. stmt-up. operations and maintenance tor existing and new oil 
infl:astnlcture ta.cilities :in Imq. 

g. En-vironmental. 

The Advance Pmty wlll make the iiritial detenniitation of the ammmt of enviromnental damage. 
This decision will be based on iit-cmmhy iittonnation available and the analysis of the torward 
team and the Houston based suppmt team. Dependiitg on the ammmt of enviromnental damage. 
worst case being a repeat of Kuwait ii1 Februmy of 199 L only on a lmger scale, the assessment 
teams will either be augmented by envil'Onmental specialists, or special environmental assessment 
teams will be tonne d. Each team will com:ist of or be augmented by a Petnilelun E1tgii1eer. an 
Environmental Manager, and HAZMAT specialists as required. These iitdividuals would be 
respo11~ible tor the detenniitation of the level of enviromnental damage and the initial remediation 
et101ts. 

4. lVL\. TERIAL AND SERVICES. See Base PLAN. 

5. COMlVL\.ND AND SIGNAL: See Base 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 .~NEX N. Appendix 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions. 

1) Project Controls execution will take place in Houston tor engineering and major procmements. 
and :in cmmtry for constn1ction. operations and maintenance and mm'keting. 

2) In-cmmtly prqject execution will take place at multiple locations. 

3) Cost and Schedule repmting from the multiple locations will be com:olidated in the LOCfCA.P 
Houston Suppmt Office and presented to the Client hi-vveeldy. 

2. lVllSSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

1) BRS Project Controls provides prqj ect management and the Client an integrated scope. 
schedule and cost pertonnance measurement system. BRS will u.se Eamed Value 
Management System (EVMS) methodologies to provide visibility :into cmrent performance. 
provide a smmd fmmdation fi:om which to statistically or discretely estimate the cost of 
remaining wmt: and conesponding schedule. provide an emly recognition of cost and 
schedule variances. either positive or negative. and monitor the corrective action plan 
process. 

2) The nahue of work within tlris CSP is sigtrifi.cantly more complex than a traditional 
LOGCAP event This complexity requires additionalsoft.ware tools and processes to provide 
visibility into cost and schedule perfonnance. These tools and processes are standard to the 
BRS Engineering, Procmement. and Constn1ction (EPC) product line tor the energy industly. 
Table 1 illustiates the software/systems considered for use on the project tor both home 
office and field contl'Ols: 

!1.t~I1ff.i?NJiNJiNJJNJiNJJNJNtl.(fn9itf.~ iWJKJf.iJJNJiNJJNJiNJJNJiNJJNi.li !lNJif.i?J.!JiNJiNJJNJiNJJNJ!Mi$:iti¥~rf,l$:Y.~t~mi 1~,!0.1N&JNJiNJJNJiNJJNJiNJJN~I 
General I Microsoft. Office Product I 

LD/J.XXXXXXXX?if.{if.lf.¢.4.tit.~ ;JDJ.WJ.XXXXXXX!dLD!XXXXXX?!P:#iill¥:¥¢.iW:&:~.t.4.rf~1i.i&9.iY.iJ!YYCcc i 
Engineering Progress Wmk Hom Mamgement System (WMS) 

L0/J.XXYU&t.~i~i.f@~JV.tmmg¢J.11¢i~ nWJ.XXX!dLD!XWJ.XXXXiJii.Y:~ii£9i.1!.':¢i9ii®Qf..~Y.~t¢.hi.#:ij.fY<''i 
Procmement Proc1.u·ement Management Legacy Systems 

W0.XXXX?!.00.iwt.i.ii:i.\fi.$.i.j/fff&f#.'¢~~ i?HJ.XXXti!s.Xi..A.iliBHiat~.<LC:i.~ff:C¢.d.g¢.i'(S.¥~f.¢.hi.XAC.l5sSr:>>< 
Cost Contl'ol Project Cost Management System (PCMS) 
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1) Assessment Phase: An estimator will be assigned to the initial assessment team The 
estimators will wm'k closely with the assessment team members from enginee1ing, 
procmement and con~tmction to develop a scope of wmk for each location. The assessment 
team will begin quantification ofthe scope of wmk and fmmel :i:nfonnation to BRS' centml 
engineering group for long lead procmements requirements. 

The Houston based Prqiect Controls Manager and staff will begin contlgming the cost system 
based on theW m'k Breakdown Stn1cture (\VBS). The Rough Order of Magnitude (ROM) 
estimate will tonn the basis tor the fust baseline budget and will be at a high level in the 
WB S hierarchy. 

2) Restoration Phase: Project Contl'Ols Execution Plan development will begin in the 
assessment phase and fmalized emly :in the Restoration Phase. This plan details the role. 
respom:ibilities and staftlng of the controls group, in addition to the relationships and 
interfaces between all other components ofthe project execution and home office suppmt 
teams. Key components ofthe plan are: 

a) Staftlng plan by month 

b) Hardware and soft.ware requirements 

c) System hnplementation and h1terti:lces 

d) Estimate Development 

e) Planned Reporting Frequency 

f) Work Breakdown Structme Development 

g) Schedlile Baseline 

1) Look ahead schedules 

2) CPM schedlile 

3) Plan for analyzing total tloat etc. 

h) Cost Control Updating Methods 

1) Engineering wmk hom process and mechanics of entry to system 

2) Purchase order and subcontract coding and commitment process 

3) Accounting and labor interfaces 

i) Change Mmwgement 

J.) Forecasting Methodologies for Eng:inee1ing, Procmement. Con~tmction and Indirects 
~ ._ ._ ._ 

k) Field supe1vision and indirects 
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When complete. the Prqject Controls Execution Plan becomes p:.11t of the overall Prqject 
Execution Plan. 

3) Key Elements of Control and Visibility: The complex scope ofwm1~ contemplated in the 
plan requires more detailed visibility :into pertonnance to manage both sched1ile and cost 
The critical elements necessmy to provide tlris visibility are a detailed 'W'B S, a multi-level 
critical path sched1ile. maintenance ofpertonnance measmement baseline and a 
comprehensive change contn\1 process. 

a) Well Defined Work Breakdo\nl Stn1cture: The Prqject Controls Manager and team in 
COiljunction with the engineering, procurement and com:tmction management groups. 
will develop a WBS tltat detlnes the total prqject deliverables (scope ofwmk) in a 
lrierarchical structme. The 'W'B Sis the framewod~ for :integrnting mm1.1gement 
s1ibsystems and accmmilating pe1fonnance information. Tllis provides the pathway to 
tmce cost fl:om the estimate to the fmal cost at a detail leveL Table 2 (next p:.1ge) 
illust.Iates a typical EPC WBS. 

b) Project Code of Accounts (PCOA) : In Engineering. the PCOA is a tom cl1.1racter tleld 
with the fmt two digits representing the engineering discipline, i.e. Piping, Civil. 
Electrical. etc .. :.1nd two other digits are available to represent a wm1~ description. For 
purpose of Project Contn\ls the cost system will use mily the thst two digits wlrich define 
the discipline. 

The Com:tmction PCOAs are used for the Constnlction wmk hom. labor. material and 
s1ibcontract The PCOA is a tom digit field where the fmt digit represents the craft or 
commodity. the next two digits indicates the major category such as pipe spool erection 
and s:ize of pipe and the final digit fm1her detlnes the specific cl1.1racteristics ofthe 
materiaL The cost system will use the first digit that represents the commodity m1d the 
com:tn1etion tmcking system will use the tom digits. The tour digit code identitled 
above. P311. defmes the account as pipe spool erection less than T cm'bon steeL The 
PCOA coding process begi11-: with the material take-off and links through procmement. 
accmmting and tlnally the cost management system. This 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 Oilfield: 

Total Project Summary 

Kirkuk Oilfield Summary 

A: Engineering: 

Kirkuk Oilfield GOSP Engineering Summary 

For GOSP BABA of Kirkuk Oilfield/Engineering 
Summary 

For GOSP BABA Piping Engineering Summary 

For GOSP BABA Piping Work Packages 

B: Construction: 

Kirkuk Oilfield GOSP Construction Summary 

For GOSP BABA of Kirkuk Oilfield/Construction 
Summary 

For GOSP BABA Piping Construction Summary 

For GOSP BABA Piping Construction work 
packages 

C: Procurement: 

Kirkuk Oilfield GOSP Material Summary 

For GOSP BABA of Kirkuk Oilfield/Materials 
Summary 

For GOSP BABA Piping Material Summary 

For GOSP BABA Piping Material Pos 

01 

01-54E 

01-54-01 E 

01-54-01 E-PI 

01-54-01 E-PI-01 

01-54C 

01-54-01C 

01-54-01 PSC#1 

01-54-01PSC#1-
P1 

01-54M 

01-54-01M 

01-54-01 Piping 
POS 

Detail Pos 

Table 2. Typical Work Breakdo,:Vll Structure 

4) Project Planning and Scheduling: BRS wlll use Prinwvem. (P3 tor windows) Project 
Planner tor planning and scheduling. This softwal'e is ideally suited tor multiple work 
activity centeis and remote job site locations. This state-of-the-mt Project Planning soft.wm-e 
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::~llows multiple level scheduling :.1nd the tlexibility tor the required meig:ing of CPM Netwod\: 
update d::lta from nniltiple somces. 

The project delive1<1bles ::~re ::~n engineering. procmement and com:tmction (EPC) schedule. 
This prqject sched1ile will be detailed using the principles of a planning method developed by 
BRS called First-Planner. This plmmi:ng method defmes. in the eady stage of the prqject. a 
detailed alignment of the engineering. procmement. com:tmctiott pre-conunissioning, 
commissioning and plant start-up sequence. Priorities will be established to identify the 
critic:.1l path and minimize total prqject execution dmation and conesponding cost The 
principle ofFirst-Plmmer is to use knowledge of mtes tor im:tallation oflnilk materials such 
::~s concrete. steeL pipe ::~nd cable to pl::ln the best approach to executing the project The 
project is then subdivided into man ... 1geable areas :.1nd the enginee1ing and procmement 
activities are mgmrized to suppmt the construction plmt Engineering deliverables and 
procmed materials are released at a rate that allovvs com:truction to proceed with maximum 
efficiency. First Plmming methodology uses common mrit measmes and histmic::~l 
production rates for enginee1ing. procmement and constn1ction to predict activity dmation 
and synchronize all work 

a) Project Schedules: Development and :implementation of the sched1ile is req1rired to 
assme that task torce membeis associated with the prqject use the smne nrilestones to 
meet the common prqject ol~jectives. The toll owing sched1iles will be developed on the 
project: 

1) Prqject Master Sched1iles (PMS) 

2) Front End Sched1ile (60-d::ly effort to contn\1 critical activities) 

3) CPM Network Sched1ile wlrich provides detail suppmts tor the PMS 

4) Lower Levels Schedules by activity/deliverables which suppmt the CPM Schedule 

The prqject sched1ile activities are rel:.1ted to the prqj ect scope. budgets and respom:ible 
orgmrization by mea11~ of the Vv'BS codes. Schedules will be linked hierarclrically tl'om 
the discipline levelnetwol1\:s at the most detailed level ofthe WB S up to the smmnmy 
level schedules. The detailed level schedules will be developed fi:om the enginee1ing and 
procmement deliverables as required to suppmt the path of construction witlrin the m~jor 
work blocks. Full tmceability is maintained from activities at the lowest level to the 
smmnmy level in the PMS. Tlris allows a detail :.1ssessment of sched1ile varim1ces and 
their efrect on the overall project sched1ile. The following defines om approach in 
developing these schedules: 

a) Project Master Schedule: Tins PMS is a b:.1r chmt schedule establislring key 
milestone d::ltes tlrroughout engineering. procmement. and co11~truction. These 
milestone d::ltes will become the fixed dates to be lnrilt into the det::~iled engineeril1g. 
procmement. and co11~truction schedules to be developed tor each phase of the 
prqject execution. The PMS will be developed in detail with ftill input from 
engil1eeril1g, procmement and construction to determine .. pinch points" and to 
optinrize the time allocation between major activities. Tlris sched1ile will be 
reviewed with the Client 

b) Front End Schedule (60 days look ahead): Tlris sched1ile will be issued within two 
week.~ after the stmt of the prqject and cove1-s. in detaiL activities dming the initial 
phase of the project Its pmpose is to provide sched1ile control m1til the CPM 
schedule is prepared and issued. The Front End Sched1ile is a "rolling-wave" look 
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::~head used dming the tlrst four mont11~ of a prqj ect mtd is tocused on process design. 
equipment requisition m1d other fi:ont end activities. 

c) CPM Network Schedule: The PMS will be snpp01ted by a det::~iled critical p<:~th 
netw01'k which will be prepared, showing engineering and procmement activities by 
geogiaphic<:~l blocks mtd by suffixes <:~t the begimring ofthe prqject Tlris ensmes tlmt 
the activities <:~re completed in a manner to snpp01t the con~tructionneed dates and 
will show comtmction schedule by class. Ultim<:~tely this will :include detail 
comtn1ction activities and milestones. pre tmn-ovei activities. and tmnover of the 
systems. The critical p::~th netw01k vvill be developed/upd<:lted using the following 
crite1ia: 

1) To aclrieve the eadiest system tmnover possible within the existing con~traints. 

2) The manpower req1rired to aclrieve each task witlrin the time allowed. 

3) The positioning of activities tor optim<:~l m<:~npower leveling based on availability 
of d<:lta. 

4) Statu.~ of wodc planned ag<:~inst actlmL 

5) Highlight deviation from the plan in time tor corrective measmes and eftlcient 
contl'oL 

6) Lower Level Schedule. 

Sh01t-tenn detailed schedules will be developed outside ofthe CPM networks to address 
specific areas vvlrich the project control te<:~m motritors more closely to ev<:~hmte st::~tus. 
These sh01t-tenn schedules i'lre process schedules. critici'll eq1ripment look-i1head 
schedules. i'lnd pre tmn-over activity schedules. These schedules will be used to evaluate 
intermediate status of pmtially completed segments of w01k 

Con~tmction supp01ts ilriti<:~l sched1ile development by providing mtes of construction. 
path ofcott~truction. c1itici1l eq1ripment requirements and a:Iea pri01ities. These 
req1rirements will be integmted with the engineering and procmement activity sequence 
depicted in the sched1ile. 

d) Construction Schedule: As the prqject progresses, detail sched1iles will be developed 
showing the cmrent work pl<:~n~ tlmt tocus on the project ph::~ses as follows: 

1) CmTent w011\: plan tor comtmction- developed betore engineering is 30%. 
complete. Tlris sched1ile will tocus on front end (initial 50%.) con~truction 
activities. 

2) CmTent w011\: plan tor completion- developed be tore construction is 40%. 
complete. Tlris sched1ile will tocus on back end (tlml50%.) co11~tmction 
activities. i'lnd identify integ1ation of co11~tmction with plmmed tmnover activities 
::~nd shift. from an ::~rea con~tn1ction mode to a system mode. 

3) CmTent w011\: plm1 tor tmnover will be developed betore constn1ction is 
approxim<:~tely 70% complete. 

We will <:~lso prepare sh01t-tenn and week-to-week plamring <:~nd com:truction activity 
schedules. These will be prepared and updated weeldy to show the past week, the cmrent 
week <:~nd a tom-week look-ahead These provide a det::~iled view of the ovemll 
con~truction sched1ile. 
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5) Schedule Control: Dming the plmming :md development of the project schedules. the 
significant milestones will be identitled along with :intennediate measmement points leading 
to the achievement of the milestone. Schedule contn\1 is achieved, not by waiting mttil the 
milestone is completed. but by close monitoring and evaluation ofthe steps leading to the 
completion of milestones. 

Home Office schedule reviews will be held weekly. and tleld reviews conducted weekly. 
Activities of high criticality are monitored closely by the prqiect contn\1 team and reviewed 
by the prqiect management team and the Client using the .. Last Planner" process. The Last 
Planner provides a method for maintaining a workable bacldog fi·om vvhich practical wmk 
assignments can be made. This process identifies the sequence of activities to be pedonned. 
namely the wmi\: tlmt should be done. the work that can be done and the work that will be 
done. 

At each repmting petiod. the prqiect contl'ol team will update the schedliles at the detailed 
activity level by compiling and verifying status repmts from each of the repmting groups. 
This information is tmnstened to the (."'PM Logic N etwot'k Schedule to monitor and evaluate 
the status ofthe overall project In cases where detail schedlile status varies fi·om the plan to 
the point where a milestone date maybe in jeopm'dy. the project management team will 
review the specific and determine the corrective action to be taken. This cmild be a 
readjustment of the ovet<tll schedlile: distribute available tloat between remaining activities or 
by providing additionalresomces to the atTected activities to regain the origin ... 1l schedule. In 
additioll periodic reviews of key prqiect activities are held. Standard prqiect team review 
meetings include: 

a) Engineering Status 

b) Procmement Status 

c) Field Com:truction Status 

d) Tmnover Systems Status 

6) Reports: Planning and scheduling will prepare and issue the tollowing: 

a) Engineering and Procurement Schedlile Analysis: These repmts will highlight and 
smnmmize activities adversely aftecting engineeting! procurement progress. The rep01t 
will identify each concern. reasom: for the concern. and the corrective actiom: 
directed/taken, the respom:ible peison!group to resolve the problem. and the predicted 
scheduled review meeting so that Project Management can be app1ised of the concem 
and pmticipate. 

b) Com:tn1ction Statu.s Repmt: The repmt willlrighlight!smmnarize activities advetsely 
at1ecting cottstruction progress. The repmt will identify each concern and corrective 
actio11s taken to mitigate the schedule slippage. 

c) Montlily Schedule Status Repmt: The repmt will identity activities pertonned dm.ing the 
month and plmmed neAt month. It will also conmnmicate problems atfect:ing the 
schedule. The repmt will identity each problem and its potential impact on ovet<tll 
schedule and actions recommended to mitigate schedule slippage or levemge resomces 
tl'om segments of work peltornring ahead of schedlile. 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-1-7 
SECRET As of 8 May 2008 



SECRET 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

7) Progress Tables: The tables will identify status of all activities in process by engineering and 
procmement personneL The following tables will be issued: 

a) Equipment procmement status showing the material requisitiom: issued by engineering. 
quotations issued by procmement quotes received and items committed. 

b) S1ibcontract preparation schedule and progress timelines. 

c) Dmw:ing,~/specitlcation status by each eng:inee1ing group. 

d) ISO release cmves. 

e) Stn1ctmal steel drmving delive1y status and fabrication status. 

8) Performance Measurement Key to pedonnance measmement is the development and 
maintenance of a Pertonnance Measmement Baseline: the aligmnent of the scope of wmk 
schedule to accomplish the wm'k and the associated budget tor the work. Prqject Controls will 
develop a baseline budget based on the definition of work organizational respo11~ibility and 
the logical sequencing ofwm'k The pertonnance measurement baseline will be the reference 
point agai11~. which we compare the actual cost of work pe11onned. The dynamic 
enviromnent contemplated in the CSP requires we delineate wmk by near and far tenn 
activities. Activities in the neal' term are fully designed elements of work having a fum 
baseline cost and homs budget associated with the activities. Tllis baseline will be populated 
in the cost management software at the control account leveL The budget value tor t'hl' tenn 
activities. segments of work still in the em'ly design stage. will be held in higher level WBS 
elements called "planning packages'' and will be assigned to cost accmmts upon release ofthe 
design package. This creates a"rolling wave'' budgeting technique that aligns development 
of a solid cost budget and schedule with the evolution in design. The smn of budgets 
assigned to control accmmt and values held in planning packages will equal the pe1tonnance 
measmement baseline. BRS will implement an effective progress and pertonnance 
measurement system based on the tollowing p1inciples on the prqject: 

a) Define the wot1\: :in tenns of discrete deliverables. 

b) Plan when the work is to be done. 

c) Establish wmk hour and cost budgets tor the scope of work 

d) Allocate budget to set the performance measurement baseline, plan wol1\:torce 
requirements and produce planned progress cmves. 

e) Utilize an emned vvork hom approach to evaluate progress and productivity. 

f) Measme physical progress objectively based on pre-defmed milestones and niles of credit 

g) Record actual work hom e);.-penditures at the same level of detail as the budget was 
defined and progress is repmted. 

h) Compare the planned progress and e);.-penditme with the actual progress and expenditme. 

i) Analyze vmiances and tl'end~ and monitor productivity. 

j) Take action to avoid problems. 

9) Performance Basis and Measurement.: The Pertonnance Measmement procedmes will 
integnlte the sched1ile with the budgeted work homs. This will create pe11onnance 
measmement baselines (planned progress cmves) agai11~t vvhich performance will be 
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measmed. Physic:.1l accomplishment is measmed by completing predetennined achievement 
milestones. not in tenns of c:.1len&r time or expenditmes. but tor the actual progress of each 
work pack:.1ge. Pertonnance Measmement baselines will be prepared tor each work group 
and equipment class as defmed below: 

a) Home Office Progress Measurement: A budget and schedule will be established for 
each wotk package. Each Engineering group and other groups will distribute their wotk 
hom budgets to vmious work paclmges vvitlrin their Discipline Codes. These individual 
budgets will be fiuther subdivided to sub-level by delivemble docmnents (i.e. drawing,-:. 
specitk:.1tio11-: and reqlrisitio11-:). 

Engineering will be required to smnnwrize the progress for each wot'k package on a bi­
weekly basis. The system will cre:.1te resomce loading cmves and petfonnance 
measmement baselines tor each wot'k pack<~ge. The clmml:.1tive values fl:om each 
repmting period will provide the ocheduled actual and earned progress cmves at the 
discipline and ovemll prqject levels. The HO engineering productivity will be based on 
earned values. 

b) Procurement Progress Measurement: Progress will be measmed b:.1sed on inquiry issue. 
quotes received pmch:.1se orders issued, ready tor delivery and receipt tor each piece of 
eqlripment Major bulk materials progress will be measmed similar to the eqlripment 

c) Constnaction Progress Measurement: The Automated Cmil Ledger Systems (ACLS) 
will be u.-:ed tor evaluating and repot1ing co11-:tmction progress. The system focuses on 
the cm.ft. dlawing takeoff approach. The system u.-:es the quantity budgets for materials 
and wotk homs for progress detemrin:.1tion. Credit is earned tor actual quantities i11-:talled 
based on nrilestones then compared to the budget values. ACLS physical progress by 
weighted nrilestone will be impotted to the schedule at the work pack:.1ge leveL An 
example of the weighted nrilestone standard~ is shown in Table 3. 

Table 3. Example of Typical Construction Progress Weighted IVlllestones 
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The Com:tmction Tracking System will allovv the schedulerto pertonn an analysis of 
planned physical progress versus actual progress and highlight areas of concern :in a 
tonnalnarrative to prqject management. The schedule analysis will contain a critical 
path analysis. prqject milestone amlysis and expended man-hom analysis. 

10) Tangible Quantity Reports: Reports detailing tangible quantities will be prepared vveeldy. 
and smmnmized monthly at site. Exmnples are emthwmk (CYD). concrete (C\'D). structural 
steel (tons). equipment set (each). pipe (line<1r teet). electl'ical and :instrumentation (linear 
feet) and im:rtlation (squ.are yard.:::) .. ~ repmts indicate the value of the i11.:::tallation.::: itt 
relation to the planned value both on a period and Clumilative basis. 

11) Progress Curves: The following progress cmves will be produced tor the Client and 
management review of the various aspects ofthe prqject 

a) Engineering: The engineering plmmed progress cmve ( emly & l<1te ), for the entire 
project. by suftl'\ and for each wmk group. will be calc1ilated by the Wmk Measmement 
System and plotted as a ft.mction of the tollowing: 

1) Titne fr::nnes ( eady /late stmt mtd completion dates) 

2) Weighted v<1lues of the various activities itt the progress meaSJ.uement system 

3) Actual percentage completion based upon the summmized earned values by wmk 
level for each technology group is then ovedaid on the planned progress cmve for 
each group ittdicating actual versus planned achievement tor the group. The data of 
each group will be rolled up tor overall engineering progress cmve. 

b) Procurement The planned progress cmves for equipment mtd major bull(.-,: tor the entire 
project will be developed on an overall project leveL 

c) Constntction: C011.:::tntction progress cmves will be developed at the overall by suftl"-1: and 
at project levels. 

12) Cost Conti·oi and Reporting: Project Cost Controls Specialists are resp011.:::ible for 
establishing the time-phased budget itt the cost system. monitoring commitments and 
expenditmes agai11.:::t control budgets :in terms of cost. work hmus, and quantities. cost 
trendittg analysis. to recasting and repmting. The Cost Contn\1 diagram in Figure 1 (ne}.t 
page) illust1ntes the type of data itt the cost system and the resultittg output b<.1sed on the data. 
This will be accomplished tluough a common coding structme defmed by the work 
breakdown stmctme. 
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Estimae 
Original Budget 

Change Management 
Variance and Budget 
Updates 

Procurement 
Tagged/Bulk Awards 
Subcontracts 

Payroll 
Home Office & Site 
Labor 

Financial 
Home Office & Site 

es 

Progress 
Engineering & Site 

Budgets 
Variances 

Commitments 
Ex pen ditu res 

Progress 
Performance Evaluation 

An a lysis/T rending 
Forecasting Assessment 

Reporting 

Figure 1. Cost Control Diagram 

a) Procurement and Accounting Data: 

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

1) Prqject Cost Specialist will tn~ek procmement ofmate1i.:~ls and equipment from the 
initi;:~l placement of a requirement tl1Tough the issumtce of a pmchase order. receif( of 
m.:~teri.:~l .:~nd fimlly to payment of vendor invoices. All bid smnnwries will be 
reviewed by project contn\ls tor actu.:~l v.:~lue comp.:~red to the est.:im.:~te to determine 
potential pmchase price v.:~riances in the cost system. Prqject contn\ls will .:~ssign the 
WBS coding stmctme to the requisition identifying the frml cost ol~jective. 
Procmement will place the \VB S code on each pmchase order. Procmement will 
place the 'W'B S code on each pmchase order ;:~nd. once the order is rele.:~sed to a 
vendor. the v.:~lue is committed in the cost system. 

2) Subcontiacts will follow a simil.:~r process .:~s pmchase orders with respect to 
requisition review .:~nd coding by project contl-ols. For stibcontm.cts involving 
scheduled com:tmction effmt, an addition.:~! requirement will be levied on the 
Slibcontmctors to provide ovemll world10ms mtd quantities installed. Work hom, 
quantities and milestone completion will fonn the basis tor me.:~sming subcontm.ctor 
earned value and supp01ting subcontm.ctor invoice payments. 

3) Actn.:~l cost ofwm'k pedonned will be imp01ted to the cost system fi:om BRS' 
govemment .:~pproved accmmting .:~nd labor system. All tmnsa.ctional data. cmrent 
month .:~nd contmct cmmu.:~tive. is retained in BRS' is tmnsa.ction.:~l processor vvhich 
conibines l.:~bor, accmmting mtd pro.cmement tmnsactions in a single d.:~ta b.:~se. This 
tmnsactional data b;:~se electionic.:~lly feeds summmized cost data to the cost system 
and provides tmnsa.ction.:~l support to client invoicing. 
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13) Change lVfunagement: Key to mai:ntaining the performance measmement baseline is a 
formal change management process. Becau~e meaningful pedonnance assessment and 
forecasting can only be made against the baseline. any changes to the scope of work must be 
incorporated :in the budgeted cost and scheduled activities. Prqiect management uses a 
formal change management process th.1t identifies both external changes. those :involving 
scope changes. and internal changes intended to adjust the estimate at completion or schedlile 
due to efficiencies or problems in execution. The dynamic natme and time co11~tmints 
contemplated in this CSP require a progressive approach to em:me that the value of 
authmized work is inc01porated in the pertonnance measmement baseline. For baseline 
maintenance there are tom stages in the evolution of ch.m1ge to authorized work. 

• Authorized but not yet estimated 

• Authorized but not yet proposed 

• Authorized but not yet negotiated 

• Authorized but not yet inc01pomted into the contlact via a tonnal change order 

Each phase oftlris process reslilts in a more precise cost estimate tor the auth01ized work To 
ensme the value of all auth01ized wmk vvhether estimated or on contmct is pmt ofthe 
peltonnance measmement baseline. the cost system wlll be configmed to sepm-ately identitY 
baseline changes at each phase . The principle tool to manage this process will be the ··change 
control log" :in the cost system The smn ofthe baseline change values in the tom stages will 
be combined and retlected :in the cost rep01ts as "Estimated Cost of Auth01ized U n-priced 
Work". The smn ofthe Target Cost and the Estimated Cost of Authorized Un-priced work 
will be the pertonnance measmement baseline. 

The change management process allows any team member to initiate a change. Each change 
will be reviewed by the appropriate supervisor vvho may approve or disapprove and halt 
fmther action. If action need~ to be taken .. the change wlll go to the Project Change 
Management Team (PCMT) which will be at a m:ininnun. made up ofthe Controls Manager. 
Deputy Prqject Manager- E11gineering and the Project Manager. Other Work Group Leaders 
will be :included as reqlrired. The PCMT will meet at least weeldy. Dmi11g this meeting. the 
change will be detenn:ined as to its 

• validity 

• classification as a scope chmJge or internal chmJge 

• need tor any type of conective action 

If approved to proceed with the estimate of impact the change i~ torwarded to the cost 
specialist to be logged and assigned a change number and distributed to the impacted 
engineering discipline and! or superintendent Ifthe potential ch ... qnge is a scope change, the 
change is torwarded to the Client to review the budget and/or schedule :impacts to determine 
whether to proceed with the wol'lc or not If approved.. the project team proceed~ with the 
change. Ifthe request is disapproved. the change will not be :implemented. 

a) Variance Analysis and Corrective Action Program. Timely and accmate 
pertonnance met1ics tor project management is a product of om earned value 
methodology and cost/schedrile systems integmtion. To tocus management attention 
to specific areas ofthe progmm prqiect controls wlll stnJCtme a variance analysis 
system tocused on elements of work that are pertonniiJg outside preset tolerances. 
Prqiect controls will establish in the cost system variance tlu·esholds tor each control 
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accmmt based on the risk associated vvith the element of wmk Work viewed as 
having the greatest risk to prqiect success. both schedule and cost. will have lower 
positive and negative tolemnces. 

Prqiect contTols will strnctme exception repmting and drill down analysis tor contml 
accmmts that pedonn outside the tolerances. These control accmmt exception 
repmts, both cost and schedule. will be addressed to prqiect management and the 
engineering discipline and! or superintendent directly respom:ible for accomplishing 
the wmk The project controls staff will wmk with the enginee1ing discipline and/or 
superintendent to frilly unde1stand the devi<1tion. The Project Manager and/or 
superi1Jtendent with prqiect cmJt.rols suppmt. is respom:ible for: 

• Developing a narrative as to re<.1sons for the deviation. 

• Assess the Clment and long-term impact the deviation will have on the project 
outcome. 

• Developing a corrective action plan to mitigate the impact on cost and schedule 
pedonnance. 

14) Forecast The plmming and execution of the prqiect forec<.1sting process involves the 
idetJt.itlcation of high risk estimate components and a quantification of those compone1Jt.s. 
Reviews of these eleme1Jt.s will be scheduled at a point in the prqiect life cycle when 
sufficient information is avaibbk The timely idetJt.ification of problem <.1reas and the 
impleme1Jtation of conective action <.1re key elements of the forecasting plmt 

a) Quantity analysis will occm in each phase of the prqi ect with Enginee1ing being the thst 
phase and Constn1ction the second phase. Dmi11g the Engineeri11g phase the cost 
speciali~t will work in conceit with the discipline lead Engineers in the idetJt.ification of 
quantity ch ... "'JJge. The level at which quantity change is detennined will tend to be at 
smmnmy level (Le. linear teet of pipe. munber ofi11~tnunents. pieces of equipme1Jt). 
Dmi11g tlris ph<.1se ce1tai11 compone1Jt.s are factored again~t the smmnmy data to establish 
bulk mate1ial forecasted quantity. 

DmilJg the co11~trnction phase of the prqiect qumJt.ities are readily idetJt.itlable tJrrm1gh 
IFC dJ-awhJg take oft's in the constn1ction tmcking system. The cost specialist will 
leverage tlris data ill the suppmt of detail qumJtity to recast tor blill~ materials. 

b) Material analysis will be conducted through a cotJtinuous monitori11g of commitments and 
expenditmes <.1gain~t the cotJt.rol budget and torecast In the c<.1se of eqlripmetJt items and 
material pmchases. the bid smmnmy will be reviewed to e11~me that quantity and lmit 
prices are i11li11e with the estimate. 

c) Slibcontract analysis will be perfonned dming pre-award vvhen budget and field need 
dates are reviewed in the bid ev<.1luation process. On mrit plice cotJtmcts. the 
completeness of the bid package and past pertonnance will be assessed and 1isk will be 
detemrined. Post award analysis looks at changes to the wod~ scope. cost or schedule and 
idetJt.itles the chmJge usi11g the prqiect established chmJge manageme1Jt procedme. 

d) The analysis of labor cost will be pertonned mmJthly by the cost specialist i\tl 

assessme1Jt. ofphnned verses actual equivale1Jt pers01mel associated with the etlgilteeriiJg 
phase and tor the itt direct pers01mel in the constn1ction phase \Vill be made. Dil·ect lrire 
COI1~tl'uction wmk will be evaluated by compari11g budget to actual work hom per lUrit 
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15) Reports. Repmting will captm:e project status :in the tonn of progress and cost tor the petiod 
and ch.::mges to-date. The following repmts will be issued: 

a) Cost Comparison Repmt- Compares actual commitments and expenditmes to emned 
values and torecast It also provides a comparison of the mnmmt of change taking place 
with respect to the torecast and budgets. 

b) Commitment Report- Provides a compmison of pm:chase order committed mnmmt to the 
expended. 

c) Change Repmt- Provides a listing of the changes occmTing between repmting period~ 
:indicating the mnmmt of each change and changes to-date. 

d) Schedule - As mentioned above :in the Scheduling repmting section 

e) Progress Status Repmt- Provides a comparison of actual to planned percent complete 

f) Bi-weekly Repmt highlighting progress dming the period. planned progress tor the neAt 
petiod. areas of concern/action plan to mitigate concems and the estimated cost at 
completion. 

4. SERVICE SUPPORT. See Base PLAN and ANNEX L 

5. COMJ.Vl~ND AND SIGNAL. See the Base PLAN. ANNEX A. and ANNEX H. 

ACKNOWLEDGE: 

OFFICIAL: 
D/PCHv1 
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APPENDIX 2 (ENGINEERING) to ANNEX F (ENGINEERING AND CONSTRUCTION) 
to LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See .~NEX N. Appendix 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A .. 

1. SITUATION. See Base PLAN. 

a. Assumptions. 

1) Design requiring au.thmization and approval tlom all local agencies having jmisdiction will 
not delay the work 

2) C1itical material and equipment will be pmch.ased and staged in allied nations close to haq 
prior to the commencement of the field work 

3) The exact condition of ta.cilities and infrastmctme im:ide haq and the resomces required to 
reestablish production levels are not known: therefore, an assessment by teams of e.x-pe1ts 
from om· com:truction. procmement. HSE and engineering depmtments will be required. 

4) A pmtion of the detailed enginee1ing can be pertonned tl1roughout om global engineering 
offices (London. Singapore. Balm, Aberdeen, Monterrey. etc.). Pmticulady. we can utilize 
vmious BRS domestic and low cost engineering service providers. 

5) Mod1.1lmization ofvmious plant areas is being considered to expedite enginee1ing solutio11~. 
allow eady b1.1lk equipment/material buys. and reduce field work-homs at site. 

2. lVllSSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

1) Engineering Strategy. Following the assessment review~ BRS will begin detailed enginee1ing 
at om Houston oftlce. Some ofthe assessment team will remain :in fi·aq to continue gathering 
ta.cts and data tor engineering use in completing detailed desig11s (e.g. equipment Iatings/ 
nameplate :i:nfonnation, tie-in location coordinates using advanced electronic smveying 
equipment. as-built locatio11~ of existing tacilities. etc). 

2) Organization and Responsibilities: BRS' Enginee1ing mgmrization vvill co11~ist ofbothhome 
office and site personnel from om e.x-pe1ienced BRS resomces. The con~truction 
mm1.1gement statTwill trm1~ition tl'om the enginee1ing oftlce in Houston to the site tor 
con~tmction management execution. Tlris will help to e11~me the smooth coordination of the 
interta.ces between the home office and the field. See Tab A- Enginee1ing Organization 
Chmt. 

3) Home Office Engineering Organization: The main activities associated with tlris Engineer 
Orgmrization will be: 
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a) Pmticipate :in the development oftempormy t"h.cilities: requirements:. 

b) Pmticipate :in the development of the detailed schedules: tor the different reim:tatement 
Projects:. 

c) Pmticipate :in modulmization study work. 

d) Pmticipate :in com:truction risk assessments:. 

e) Maintain a les:s:o11~ lemned database. 

f) Input to HSE field plans: and procedmes:. 

g) Input to prqiect s:pecitlc s:tmt-up and connnis:s:ioning procedmes:. 

BRS' Monterrey Engineering Center (MEC) has: been used in the past on a variety of domestic 
and :inteml'ltio11:1L as: well as: some of the previou.~ly mentioned global prqiects:' opemtio11~ centers:. 
The scope of engineering services: mix by discipline will be provided between Houston 
Operations Center (HOC) and m1y other selected service centers:. All disciplines: vvill provide 
field supp01t as required m1d generate as-built docmnents which will be detlned prior to prqiect 
execution. Additional details on HOC and associated enginee1ing center( s) coordination will be 
provided at a later date. 

4) Design Philosophies: 

a) Safety/Quality: Satety is of primmy imp01tance and all of om activities must be in 
conformance with Compm1y Policy and Procedme 501, Satety and Secmity Policy. A 
project Health Safety and Enviromnental Plan. and a Project Quality Plan will be 
developed. 

b) Design Basis! Reference Documents: nming l'ls:sess:ment, engineering disciplines' 
Work Group Leaders will develop a Design Basis: Philosophy document and obtain 
agreement from the client The agreed design bl'lsis document is formally transmitted to 
client Key docmnents for existing t"h.cilities (e.g. equipment data sheets. etc.) should be 
reviewed with the client to confmn their validity. Documents that co1.1ld res:1.1lt in 
s:ignificmlt rework s:hmild be field veritled if possible . 

c) Customer Furnished Equipment: For existing equipment that requires: repl'lir or 
replaceme1lt. the use of cu.~tomer available equ:ipme1lt will be evl'lluated. Equipment 
available tl·om the client that vvill meet the process requirements all be it dit1erent in 
physical dime11~ion or out put will be concidered. The economics associated with 
schedule. additional design and ccmtmction et1ott for :installation moditlcatio11~ will be 
evaluated. 

d) Units of Measure/Language: BRS has pertonned work in both :impelil'll and metric 1.nrits 
of measme, metric 1.urits will be used. The English lm1guage will be used on all 
docmnentation and correspondence. 

e) Specifications & Standards: BRS specificatio11~ and standard~ will be used as the initial 
basis tor developh1g the Project specifications:. 

f) Equipment! Line! Instrument! Document Numbering: 
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( 1) Existing Numbers. When equipment is required to be revamped because of pmtial 
damage. the existing equipment number will be used. 

(2) Equipment Tag Numbers. BRS equipment tag munbers will be used mlless 
directed othenvise. New tag munbeis will not be required for existing equipment 
requiring internal moditlcatiom: (e.g. tower tray replacement} 

(3) Instrument Tag Numbers. BRS instnunent tag munbers will be used. BRS will 
wmk with the client to reserve blocks of instnunent tag munbers tor project use. 

( 4) Line Numbers. BRS line 1nnnbers will be used. BRS will wotk with the client to 
identify blocks ofline n1.unbe1s tor project u .. ~e. 

(5) Client Dravving Numbers. BRS will establish a m<~:vving mmibering system 1.mless 
directed otherwise by the client 

( 6) BRS Document Numbering. Docmnents and drawings will be munbered in 
accordance with BRS Company Procedme 2707 and the Docmnent Management 
Plan to be issued along with all other Project plans. 

g) Drawing Title Blocks! Borders. BRS title blocks/borden:: will be used on drawings 
1.uiless otherwise directed by the client 

5) Engineering Execution: 

a) Safety. The project is committed to the tollowing safety principles: 

( 1) To develop and implement wmk pmctices and procedmes that retlect safety as om 
munber one priority 

(2) To ensme a sate and healthy work place tor all BRS employees and those who work 
withERS. 

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

( 4) To reduce and prevent accidents and i1~jmies both in the Home Oftlce and at project 
sites with a goal of zero incidents. 

b) Work Plans. Each engi11ee1ing group will develop "wotk plans" as required by their 
discipline· s procedmes. W ot'k pla11~ will be reviewed and approved by the discipline 
CTE and the Prqj ect Engi11eer. 

Each di~cipli11e will update their workgroup W ot'k Process lnterta.ce Diagrams 
(\VPID) to reflect the Project Execution philosophy. Pm1ic1.uar attention will be 
given to plans for incorpowti11g mod1.1larizatio1l maximizi11g pre-t"hbricatioil and 
other execution stmtegies. 

The follovving sched1.1le acceleration actio11~ will be retlected in the WPID · s 
where appropriate: 

( 1) Emly issue of approved Process Flow-sketches & Stream Smmnaries in selected 
critical areas for eady stmt ofP&ID development 

(2) Combined IDR!ICA P&ID issue. 
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(3) Super-sketch wo1'k to begin using mm'ked up ICA P&ID's (pre-IPL P&ID 's) (For 
cost estimt:lte pmposes. super-sketches will begin in some t:lret:ls using pre-ICA P&ID 
h.mld mm'kups.) 

( 4) Piping Plmming wlll begin u~.ing I C A P &ID · s. 

No deviatiom: in the Project Engineering V.'PID are planned at this time. If 
deviatio11~ are identified at a later date. a mm'ked-up WPID will be issued. 

c) Coordination and Client Approvals. Refer to the Project Coordination Procedme 
contained :in the Project Execution Plan. 

d) Project Schedule. A detailed schedlile will be developed tor project control t:lnd 
progress measmement Prqj ect Schedlile Milestones are identified in the Prqj ect 
Execution Plt:ln. The Project Schedule is contained :in the Pmject Contn\1 Plan ofthe 
Project Execution. 

e) Progress Measurement Systems tor Progress Measmement are described in the Prqject 
Control Plan. 

f) Change Conti·oL All changes in project cost and schedlile will toll ow the process 
described :in Annex F. AppendL"i: L pamgraph 3. b . 13. 

A Prqject Deviation Notice (PDN) will be completed t:lnd submitted by the Wmi\: 
Group Lead (WGL) to identifY any cl1.<~r1ge which may impact cost t:lnd!or 
schedule. The Prqject Change Management Temn will approve orreject the 
change. and will decide on the action to be taken. 

g) Extl·a Work Orders. Additional scope will be added to the prqject 11~ing CCN"s (Client 
Chm1ge Notices). 

h) Client Participation. Client representatives will be present in BRS offices and wlll work 
with BRS personnel as an integrated team. 

i) Document Management Plan. The Document Management Plan will be detlned at a 
later date. 

j) Task Force Area. The project task force area will be located in one of the agreed upon 
BRS Engineering operating centers in a designated location. The following disciplines 
may wodc hom their home base locations depending on their level ofprqject 
involvement 

( 1) Architectme 

(2) Exchangers 

(3) Environmental 

( 4) Stanoord~ & Specitlcatio11~ 

(5) Vessel Analytical 

k) Project Reporting. BRS Project Manager will issue bi-weeldy progress repmts. 
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Engineering Status Meetings! Status Reports. A weekly :intemal Enginee1ing St::~tus 
Meeting will be held e::~ch Mond::ly or ::~ny other ::~greed upon d::ly of the week. Each WGL 
should submit a st::~tus rep01t ::~t the end of each week. 

m) Worldng! General Project Use! Leads! Weekly Status Meeting. Engineering St::~tus 
Review Meeting will be held with the Client on each Tuesd::ly or the d::ly ::~ft.er the ::~greed 
uponintemal Enginee1ing St::~tus meeting day. The meeting agenda is: 

( 1) Geneml Items (PE) 

(2) Wmtgroup St::~tus (WG-Ls) 

• Signitlc::~nt Activities 

• Schedule pedonnance 

• Heads up comments 

• Issues/Concerm: 

(3) Key Need~ (PE) 

n) Site Visits. All site visits will be on a business tlip b::~sis. Tmvel Authoriz::~tio11~ will be 
required for tlavel in order to tiack the munber of visits. 

o) Confidentiality. Any information ::~nd knowledge divulged by Client to BRS sh::~ll be 
regarded as confidentiaL ::~t a mini:nnun: otherwise. the infonnation will ret::~in the Client's 
::~ssigned secmity classific::~tion. 

• All confidenti::~l inform::~tion issued by BRS shall be st::~mped with the 
::~pprop1i::~te classitlc::~tion. 

• Any confidential BRS intorm::~tion sh::~ll be issued to ::~ny ::~pproved client 
pe1s01mel only. 

• A list of ::~pproved client personnel will be identified ::~nd made ::~v::~il::~ble :in the 
Project file. 

p) Engineering Computer Utilization. 

( 1) A computer utilization plan (:including list of software mtd ve1sion to be used) will be 
included ::~s pmt of each discipline· s w01k pl::~n. 

(2) A sep::~mte Computer Util:iz::~tionPlm1 will not be produced. 

q) lVIaterials Management BRS stand::lrd mate1i::~l specificatio11~ will be used. There me 
no other special requirements regarding m::~teli::~l contn\L The M::~teri::~ls mtd Procurement 
Plm1 ::~re contained in ANNEX I. AppendLx 3. 

r) Quality Assurance. The BRS Quality M::~n::~gement Process will be used continually to 
seek ways to en1wnce the quality ::~nd v::~lue of om wol1\:, while s:imultmteously 
elimin::~ting inefficiencies ::~nd seeking cost reduction opportmrities for the client In the 
project execution we will: 
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( 1) Define requirements clemly :md completely before beg:inning the wol1\: 

(2) Plan the work so that it can be done 1ight the tlrst time. 

(3) IdentifY and eliminate potential obstacles :in executing the wmk 

( 4) Proactively identify causes of problems atlecting om ability to do qunlity work 

( 5) Cont:inually seek improvements to om wmk process. 

( 6) Develop and issue audit schedule. 

(7) Pedonn audits or ensme that audits are completed in accordance with prqiect audit 
schedules. 

(8) Issue audit reports. 

(9) The Quality Plan is contained :in ANNEX N. AppendLx 7. 

s) Engineering. This prqiect will follow BRS docmnented quality system elements and 
techniques. Discipline Qunlity Plam: should be developed as required by Discipline 
procedmes. Each wot'k group will toll ow the quality procemues co11sistent vvith BRS 
e1ment practice tor"Job Quality" work Each wotkgroup will prepare a woe (wmk 
operation classifi.c:.:~tiot1s) matrix for the wmk These will be reviewed and approved by the 
Deputy Prqiect Mamger- Eng:inee1ing. 

( 1) Design Reviews. The toll owing reviews vvill be conducted dming the Execution 
Phase: 

• Process Release Meetings 

• Plot Plan Review 

• Joint P&1D Client Reviews 

• Combined Process Hazard Review! HAZOP Review /SIL Determimtion 
Meeting 

• PeerReview 

• PDS 3-D model reviews 

The Technical Review and Co11sistency Check will be pertonned on the IPL2 P&m·s 
dming the Execute Stage. A HAZOP-2 Review will be peltonned in the Execute Stage 
aft.er supplier data is received. 

t) Design Control. 

(1) Document Control (assuming use of DOCUMENTU:M). BRS will produce a 
document index. Discipline leads will provide Document Management with a list of 
plmmed drawings. BRS will get status of released doe1unents from Docmnentmn. 
Planned drawings will be shown with an XXX :in the released tleld. Each discipline 
will maintain a register tor their d:rmvings. 

A list showing the location ofdeliverables in the Released C:.:~hinet will be distributed. 
Each W GL is responsible to keep an initialed "Record Copy" of their latest. issued 
docmnents tor auditing pmposes. 
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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 issue a Management of 
Change policy for the process design. A Management of Change procedme will be 
developed by the Process Safety group. 

(3) Non-Conformance & Corrective/Preventive Action System. Quality contn\1 
reviews and approvals and document control will tollow the nonnal BRS procedm:es 
for each discipline. The WCl-L is responsible to ensme the quality of their group's 
WOlk 

At the Deputy Prqiect Mm1.1ger- Engineer or Project Manager·s discretion, 
independent audits/reviews may be conducted by the discipline· s depm1ment and/or 
the Project Quality Manager to em:m:e the quality of a group's work product 

6) Constl'uction Support. The com:trnction sequence desctibed in the constmction plan (Annex 
F. Appendix 3) indicates the constn1ction sequence eng:ineeting will suppmt by concentmting 
on the following: 

a) Ptiorities by area tor erection and slibsequently for system completion 

b) Eady completion of utilities to suppmt pre mechanical completion and subsequent 
commissioning. 

c) Impact oflong delivety items. 

d) Access tor erection activities. 

7) Operations and Maintenance Support Engineering will suppmt the stmt-up and 
commissioning et1o1t as well as O&M as requested by that group. 

a) Tasks. 

( 1) Scope of Engineering Services. BRS will provide engineering services as required 
to suppmt ftilly :integt-ated EPC activities :including the prel:im:inmy assessments of 
the destmction of the Iraqi Energy Infi:astn1ctme. Dming and after receiving field 
assessment intonnation. Detail Design scopes of work will be generated. 

(2) Process Engineering. Process Engineeting will. as applicable to the assessed 
damage requirements, perform engineeting wot'k required to complete the detailed 
engineering. The Process group will provide process flow diagt-ams and process 
calc1llatiom: as required. Also, generate all process design data required for other 
engineering technologies to perform their pmticular wolic 

(3) The follovving is the list of process deliverables and activities to be preformed by 
Process Engineeting dming the execution phase of the prqiect The work vvill be 
pettonned in one ofthe Houston engineering centers. 

Process Activities and Deliverables: 

• Process F1 ow Diagrams as required 
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Line Sizing Crite1ia 

Design basis 

Process Licensor Packages 

Utility Consmnption! Requirement Smmnmy 

Process! Utilities Heat mld Material balances 

Process ! Utilities Description~ 

Compressor process data 

Control valve and flow element data 

Flare and blow down system design 

Relief system analysis 

Closeout 

( 4) Systems Engineering. Systems Engineering will. as applicable to the assessed 
damage requirements. perform enginee1ing work required to complete the detailed 
engineering. The Systems group will ensme the relief valve hydrmilics and other 
critical hydraulics are provided as required for IFC ISO's and piping models. The 
Management of Change (M OC'J log will be maintained and an additional HAZOP 

~ ~ ~ 

will be conducted prior to IFC issue of the P&ID's. Also. a teclmical review and 
comistency check will be pelt'onned. The following is fhe list of deliverable::: and 
activities to be pretonned by Systems Engineering dming the execution phase offhe 
prqject. The work to be performed in Houston and other various enginee1ing centeis 
will be provided at a later date. The activities would be listed separately to clemly 
identify the scope respon~ibility at each engineering center! site. 

Svstems Activities and Deliverables Include: 

• Issue revised Contl'Ol Valve. Flow Element. andRestliction Chifice Data Sheets 
as Iequ:ired 

• Revise ! generate c1itical hydrmilic circuits as required 

• Pmticipate in Alarm Rationalization Et1o1t 

• Conduct a teclmical review and co11~istency check on P &ID · s 

• Maintain aM OC Log on all P &ID changes 

• Pmticipate in HA.ZOP 

• Requisition and pertonn technical bid evaluation~ for specialty piping items and 
relief valves 

• Review Supplier drawing,~ as required 

• Suppmt the PDS 3-D model reviews 

• Issue IFD! IFC P&ID's 

• Issue IFQ! as pmchased Engineeiing requisition wmk-sheets (ERW) 
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Issue final Steam. Cooling Water. and other Utility Balances 

Issue IFC Tie-in S1.unmmy 

Issue IFC Line List 
Closeout 

(5) Equipment Engineering. Equipment Engineeting includes i'lll engineering wmk 
peltonned by the machinery, vessel. i'lnd exchangeis engineering disciplines. The 
Equipment Choups wilL as applicable to the assessed damage requirements. prepare 
and/or update specifications. data sheets. and inquily and pmchi'lse requisitiom;:, 
pet1onn technical bid evaluation~. select suppliers and pmticipate :in Supplier Shop 
Coordination Meetings tor all new and moditled equipment components relating to 
the prqiect These :include rotating equipment, packaged equipment. cohunn~. 
reactors. vessels and vessel intemals. and heat exch.a11geis. 

Equipment Engineering Activities and Del:iverables Include: 

• Prepm·e :inquily requisition packages and approved bidders lists for all required 
equipment 

• Prepare teclmical bid evaluations and recommendations tor pmchase for rotat:il1g 
equipment, paclmged equipment. cohunn~. reactors. vessels and vessel :internals. and 
heat exchangers. 

• Prepi'lre :inquily and pmchase requisitions for required spi'lre pi1tts 

• Review and coordinate comments on supplier drawings. calculatio11~. procedures 
and other doc1.unents tor all equipment 

• Evaluate supplier spare pmts recommendatio11~ 

• Analyze equipment hibe Iequ:irements and prepi'lre a lubrication schedule 

• Design and requisition plattonns. pipe suppmts and clips tor cohunn~. reacto1~. 
anddrmns 

• Update d:raw:il1gs/data sheets for cohmms. reactors. dnuns and all other 
equipment and issue tor co11~t1uction 

• Prepare outline and nozzle mientation drawings 

• Issue eJlg_:ineeritlg as pmchased requisition~ 

• Review drawings and calculations for compliance \vith codes. specifications. and 
good Engineeri11g pmctices 

• Shop witness oftests tor critici'll/essential equipment items 

• Review and coordinate comments on supplier draw:il1gs tor cohunns. reactors. 
dnuns and all other equipment 

• Provide site assistance post equipment del:ivety 

• Prepi'lre Equipment Folders and Data Books 

• Closeout 
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(6) Piping Engineering. 

(a) Piping Design. Piping Engineeting will. as applicable to the assessed damage 
requirements. be respom:ible for all piping design work (additions, deletions or 
modifications) tlu·ough issuance of above and belovv grmmd isometlics tor 
fabrication and constmction. Piping Engineering activities will be executed at 
both the Houston (HOC) and other various engineering cente1-s. The work to be 
pre ton ned in Houston and various centers are listed sepmately to cleady identifY 
the scope responsibility at each engineering office. The engineering split 
between oftlces will be provided at a later date. 

Piping Engineering Activities! Deliverables Iinclude: 

• Plant Layout in 3D PDSmodel 

• Detail Piping Design Undergrmmd & Abovegrmmd (PDS) 

• MTO tor Piping & Pipe Suppmts bulle material 

• Mechanical Design Specialty Items (MDS). 

• Demolition Drawings 

• Update Tie-in Summmy 

• Preparation ofERW's and pel1onning teclmical bid evaluations 

• Supplier Drawing review 

• Comments to P&ID's 

• Ihawing Index 

• Plot Plan (PDS) 

• Piping Plan Drawings 

• Conduct Intemal Design Reviews 

• Conduct Client Design Reviews 

• Intetference Detection Process (IDP) 

• IFC Undeiground & Abovegrmmd I SO's. 

• Model access eg;ress corridors and equipment m<~intenance and drop areas 

• Bulk matetial management and requisitioning. 

• IFC isometl'ics 

• Incmpor:.:~te Design Review Comments from Client 

• Develop Piping Plans. 

• Rm1 IDP's as required. 

• Detail Design (PDS) 

• MTO tor Piping and Pipe Suppmts. 

• Steam Tmcing Specitlc:.:~tions and Design 
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• Pipe Support Design 

• Input to P&ID's 

• Closeout 

(b) Piping Mechanical (Stl'ess Analysis). The scope ofPiping Mechanical will, as 
applicable to the assessed damage requirements, review. design. and confinn the 
design of piping, pipe suppmts, and piping mechanical specialty items to em:me 
that the pipe stl'esses are m1der code allowable. equipment loads are 1mder 
indnstl'y standard.;: allowable and the pipe movements and viln-atio11s are within 
reasonable limits. 

Piping Mechanical Activities ! Delivembles Include: 

• Analyze load conditi011.;: ofthe major piping systems. 

• Design loops as required. 

• Design Piping Mechanical Specialties. Le. expansionjoi.t1ts. 

• Requisition suppmts and mechanical specialties. 

• Provide conunents to plant layout models. 

• Provide engineeri.t1g review for requisitions. 

• Isme all pipe suppmt and mecl1.11lical specialty drawings to constn1ction 

• Produce Pipe Stl'ess analysis calculati011.;: for C1itical Line List 

• Detail all pipe anchors. guides and snppmts. 

• Review and sign-off isometlics. 

• E.xtmct suppmt sununmy and issue. 

• Closeout 

(c) Piping Engineering Specifications. BRS specifications will be used for the 
execution oftlris project. mlless otherwise agreed upon contmctually. BRS 
specification.;: group will supplement as required dming detail design the 
specitlcations developed dming the Detlne stage as necessary. All specitlcation 
related activities vvill be executed in the Houston engineeri.t1g office. 

Kev Activities tor tlris Project h1clude: 
• Specifications tor piping. pipe suppmts and mechmlical specialties. 

• Develop .. IOPMC" (h1dex of Piping Mate1ial Classes). 

• Develop piping mate1ial classes. 

• Develop class V sunnnmy. 

• Develop Insulation. Fiieprootlng. Coatings. Data Sheets (IFCDS) 

• Review piping specifications. 

• Provide teclulical supp01t. 
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• Closeout 

(7) Chil! StJ·uctural. A smnmmy of the civil scope of work is as tollows: 

a) Site preparation design of the project area as required. 

b) Roadway design tor the prqj ect area as required. 

c) Raih·oad design tor the pmject area as required. 

d) F mmdation design tor mqjor equipment pipe-rack, stn1ctmes. and pretabticated 
buildings. 

e) Design ofthe process sewer SJ.unps as required. 

f) Design common contn\1 buildings. 

g) Stmctmal steel design tor pipe-mck..;:, structures. buildings. and miscellaneous 
pipe suppmts and plattonns. 

h) Amlysis and revamp of existing pipe-racks and struct1.u·es. 

i) Analysis and revamp of existing to1.mdations tor equipment pipe-mcks. and 
structmes. 

j) Amlysis and revamp of m1y existing concrete compressor tabletop as required. 

k) Fmmdation and structmal steel design tor the e}.temion of the existing 
compressor shelter as required. 

1) Design of additional smnp tor the existing cooling tower basin. 

m) Design ofpipe-'rack and equipment modules. 

n) Design of finished g;rading and paving. 

Civil/Stn1ctmal Activities and Deliveiables 

• Review and provide input to piping planning super-sketches 

• Provide Civil!Structmal input to the PDS plant layout modeL 

• Prepare civil standard concrete and structmnl steel dmwings. 

• Prepare material and subcontmct :inquhy ! as pmchased requisition.;:. 

• Prepare MT<Ys and requisition packages 

• Supplier data review 

• Finalize Civil! Structural input to the PDS plant layout modeL 

• Prepare IFC dmwings tor 1.mdergrmmd exploration. 

• Prepare IFC dmwings tor demolition of existing to1.mdation.;: and stn1ctmal steeL 

• Prepare IFC site preparation drawings. 

• Prepare IFC pile/tom1d::ltionlocation plans. 

• Prepare IFC concrete and structmal steel dmwings. 
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Prepare IFC tlnished grading dravvings . 

Prepare IFC compressor and analog suppott fmmdations . 

• Prepare material :inquily and as pmch.ased requisitio11~ tor rebar. anchor bolts . 
miscellaneous concrete embed~. and stmctmul steeL 

• 
• 

Prepare tm11~p01tation drawings tor the equipment and pipe-mck modules . 
Closeout 

(8) Architecture. The scope ofthe Architectmul Group, as applicable to the assessed 
damage requirements, and to provide detailed engineering setvices tor the 
arch:itectmal design and specification of buildings to include the design and 
specitlcation of heating, ventilation and air conditioning (HVAC). phunbing 
engineering and fire protection systems. The Arclritectm·al scope includes Common 
Control Room (CCR) and Compressor lnrilding design. All worlds planned to be 
executed in the home office. 

Architectmul Activities and Deliverables Include: 

• Prepare in-place co11~truction Slibcontract package from define stage documents. 
Tlris includes all architectmul HVAC. Phunbing and Fire Protection drawings and 
specitlcatio11~ tor Common Control Room (CCR). 

• Issue :inqlrity and as pmchased reqlrisition and review supplier dmwings for the 
pre-engineered blrilding tor the Compressor shelter. 

• Coordimte wmi\: with other technologies within BRS. 

• Closeout 

(9) Cont1·ol Systems Engineering. Contn\1 Systems Engineering (CSE) wilL as 
applicable to the assessed damage requirements. be responsible tor all 
instnunentation and control systems work They will use the P&ID's and other 
docmnents developed dming the assessment period. with mininnun rework. to 
efficiently pettonn detailed engineering and design. 

CSE will generate the im:tnunent index and specification sheets using In Tools 
software, and will prepare reqtrisitions tor inqlriry and pmchase of il1.:line and ot1'.:li11e 
il1stnunents. 

Design wmk will :include prepamtion of drawil1gs tor imtnunent j1mction box. home 
nm cond1rit and ttuy location dmwings. il1stnunent il1stallation. wil·ing and mmmting 
details. home nm cable tennil1ations. DCS, SIS and other System eq1ripment and 
cable layout diu:vvil1gs. prepamtion ofloop diagrams in accordance with selected 
prqiect standards and loop toldets. 

CSE vvill provide complete design, configmution, progtummillg and gt·aphics tor any 
selected DCS. CSE will write narmtives. prepare logic diagt·ams tor the client's 
approvaL and will pertonn pmgrmnming on any SIS (ex Tliconex) based on Cause 
and Effect diagt·ams and SIS narratives. 

CSE will work :vvith the Electlical group in specifying the fiber optic system 
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(:including cabling, hubs and routers) for telephone and data communications between 
the Contn\1 Rooms i'lnd any other ty}Je ofBuil.d:ing. Based on the normal split of 
wmk electlical shall assume respom~ibility for any CCTV. integmted telephone mtd 
plant PA systems. Design and specifications tor wiring :in each building associated 
with voice data system will be the responsibility of the l:iv:iJ!Architectmal group. 

Following is the list of the delivembles and activities to be prefonned by Control 
Systems Engineering dming the execution phase of the project The work to be 
pe1tonned in Houston mtd other Vi'lrious engineering centers will be provided at a 
later date . The activities woril.d be listed sepmntely to clem1y identify the scope 
responsibility at each enginee1ing center! site. 

CSE's Activities and Deliverables Include: 

• Update Work Plan 

• Pmticipi1te in P&ID development and HAZOP resolutions 

• Visit the site (multiple visits) as required to supp01t engineering activities 

• SpecifY and procme DCS hardwi'lre and services 

• SpecifY and procme SIS hm'dware and se1vices 

• Contlgme! progmm DCS and SIS 

• SpecifY and procme Analyzer hardware and se1vices 

• SpecifY and procme any MOVs 

• Produce Equip Layout Drawings as required 

• Supp01t Package Equipment efto1t 

• SpecifY and procme all tleld imtnunentation 

• Produce a Summmy (instnunents to be moditled. replaced. OK as is) 

• Produce new and modified location plm1s (air and conduit routing) 

• Produce new and moditled :installation details 

• Produce new and modified \Viling dmwings (F.lBs. IvlB. DCS terminations. 
UPS Power. etc) 

• Produce new and modified loop dmwings. 

• Produce loop checking folders with loop diagram. data sheet. loop check 
sign-off sheets. 

• Produce demolition drawings tor loops. wiling. contn\1 and analyzer 
buildings 

• Complete the PDS detail model of the CSE equipment 

• Model review and update for :in-line instnunents 

• Pmticipi1te in intemal and client model reviews 

• Prepi1re and issue instnunent and jmtction box location plans 
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Prepare and issue JB whi11g loading diagrams 

• 
• 

Prepare and issue simple and standard instnunent loop drawings 

Electl'ical and supp01t detail assignment 

• 
• 
• 

Pmticipate in impulse (process and air) detail assigmnent 

Prepare MT<Ys from instnunent details and im:tnunent index 
Closeout 

(10) Electrical Engineering. C011tn\l Systems Engineering (CSE) will. as applicable to 
the assessed damage requirements. be respom:ible for all im:tnunentation and control 
systems work. They will use the P&ID's and other documents developed dm.ing the 
assessment period. with mininnun rewmk to efficiently pertonn detailed engineeting 
and design. 

Electl'ical engineeting is resp011sible. as applicable to the assessed damage 
requirements, tor the enginee1ing and design of all electrical power. lighting, 
grmmding, cathodic protecti011, connmurications and electric heat tmdng systems on 
the prqiect Electlical engineering will also petfonn the required system studies 
dealing with short circuit analysis. load flow analysis. motor stmt:ing and stability 
studies as well as relay coordination. 

Electl'ical Activities and Deliverables Include: 

• Update. Issue and maintain the electlical specificatiom: 

• Update and maintain the area classification drawings 

• Update and maintain the electrical one-line drawings 

• Update and maintain the load list and load smnmaries 

• Prepare the electrical tie-im: smmnmy 

• Pertonn a load study andrelay coordination study 

• Prepare the electlical bulle MTO and requisitiom: 

• Prepare all req1.risitiom: tor the electrical equipment 

• Pertonn all bid evaluatio11~ for the electlical eq1.ripment 

• Review supplier drawings 

• Prepare grmmding.lighti11g and power distribution standa1'd i11~tallation detail~ 

• Prepare grmmding and power drawings for new installations within existing areas 

• Prepare lighti11g drawings for new i11~tallatio11~ within existi11g areas 

• Prepare special systems drawi11gs (cathodic protection. comnnuricatio11~. electric 
heat trace. etc.) tor new i11stallations witlrinnew and exi~ti11g areas 

• Prepare motor control schematic diagrams tor new installations witlrin existi11g 
areas 

• Prepare illt.erconnection diagrams for new i11~tallatio11~ witlrin existing areas 
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Prepare the cable schedule 

• Complete the PDS plmming model of the electlical equipment. cable tmys (both 
electrical and imtnunent) and conduit pathways 

• Complete the PDS detail model of the electrical equipment cable tmys and 
conduit pathways 

• Prepare ( e.x1ract and annotate) grmmding and power drawings for :installations 
within new areas 

• Prepare ( e.x1ract and mmotate) lighting drawings 

• Prepare motor control schematic diagrams 

• Prepare interconnection diagrams 
• Closeout 

( 11) Process Safety and Fire Protection Engineering. All Process Safety and Fire 
Protection activities will be executed in the BRS Home Office. 

Process Satetv and F:il'e Protection Activities and Delivembles: 

• Update F:il'e protection Ihaw:ings 

• Issue requisitions for :inquily and as pmchased 

• Conduct technical evaluatiom: on suppliers bids 

• Review Supplier Data 

• Assist with HAZOP coordination 

• Supp01t Management of Change et1Cnt 

• Review Area Classification drawings 
• Closeout 

( 12) Furnace Engineering. Fmnace engineering is respom:ible for the engineering and 
design of the new or rebuild fi.m1.aces as required. All oftlris work will be executed 
in the home office. 

F1m~.a.ce Activities and Deliverables: 

• Fmmce Amlytical Follow-up 

• 3-D Model 

• Design Pressme & Temp 

• Heat Balance 

• Data Sheets (Bmners. Fan~. Fmnace. Attempemtor. etc.) 

• Load Sheets (Steam Dnun. A1nmo1ria Vapor Skid) 

• Fmnace Fmmdation Load~ 

• Fmmce G·eneml Arr:mgements 
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Produce drawings for ERW Packages 

Produce IFQ! as pmch.ased ERW 

Produce Teclmical Bid Evaluations and recommend supplier 

Review Supplier Dm:w:ing;~. Calculations. Procedmes and other Docmnents 

Closeout 

( 13) Pipeline Engineering. Pipeline Engineering will evaluate the assessed damage 
rep01ts and perfonn all engineering :.1nd design work required to provide the proper 
rep01ts, design docmnents. certitlcatiom:, etc. to meet local Energy Authority 
requirements. Pipeline Activities and Deliverables will be detennined later. 

(a) Pipeline Engineering Activities ! Deli verables htclude: 

• Assessment and repair or replacement 

• Evaluate Damage Assessments 

• RepairiReplacement Engineering 

• Specifications for Pipeline RepairiReplacement 

• Specifications for Flowline RepairiReplacement 

• Specifications for ot18hore repair materials and services 

• Specifications for Detailed Offshore E.:-.temal Pipeline Im:pection 

• Specification tor Intemal Pipeline htspection 

• Specification tor Pipeline Pressme Test audRecommissioning 

• Up-dated pipeline as-built drawings 

• Close-out 

(b) New Pipeline Construction Activities! Deliverables Include: 

• Preparation of Design Basis 

• Specification tor Route Smvey 

• Pipeline Design Engineering, Analyses. Caktilations and Reports 

• Route Selection and Preparation of Pipeline Aligmnent Sheets 

• Material and Equipment Specitlcatiom: (Line Pipe. Valves. Flanges. etc) 

• Com:tn1ction Specifications 

• Specifications tor Line Pipe. Valves. Flanges. etc 

• Specification tor Pipeline Pressme Test and Commissioning 

• As-built drawings 

• Close-out 

(14) :Marine Terminal Engineering (To be defined later) 
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( 15) Naval Architectural Engineering (To be defined later) 

4. SERVICE SUPPORT. See B::~se PLAN. and ANNEX L 

5. COMlVl~ND AND SIGNAL. See B::~se PLAN. ANNEX A. ::~nd ANNEX H. 
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TAB B (ASSESSlVIENT 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. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. lVIISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

1.) An Advance Pmty will deploy to Imq within 72 homs ofNTP. This team will assist :in the 
identification assessment locatio11~. 

2.) Assessment teams will be hired. processed. and tl'ained at the BRS oftlce in Houston. Texas. 

3.) Assessment Teams will forward deploy and will be prepared to conduct assessments of 
identified oil fields and facilities. Procurement personnel will remain :in the region as a pa1t of 
the Assessment Teams. 

4.) Assessment Teams will evaluate design. eng:inee1ing. HSE, procmement well control. well 
production capabilities and co11~truction analysis. Assessment Teams, with the assistance of 
an inte1preter and local subcontmctms. will gather professional observatio11~ and data and 
send it to the BRS Home Oftlce in Houston for recommendatio11~ to and retlnement of the 
plmt Select members of the assessment team will remain in countly aft.er the assessment 
pe1iod to continue the recove1y process and ove1see the site preparation. 

b. Initial Site Assessment Team .. 

L) Procurement & Materials Team. See ANNEX L Appendix 3. 

2.) Traffic Management Assessment Team: See ANNEX L Appendix 3. 

3.) Assessment Teams: Assessment Teams will detennine the e;.;.tent ofrepair, refm'bislunent 
or replacement necessmy to reimtate the difterent tadlities: i.e .. gas oil separations plants 
( GOSPs ), wellheads. pmnpstatiom:, flowlines and gathe1ing lines. crude stabilization plants. 
crude e;.;.-p01t tacilities. oil & gas pipelines, refineries. gas plants. water iqjection plants. and 
gas compressor stations. Assessment Teams will use available trm1~pmtation. including 
militmy aircmft. to conduct assessments. 

a.) Team lVIakeup: The BRS Site Assessment teams will be tailored to the mission. Teams 
will co11~ist of all required disciplines to ensure a comprehe11~ive report of field 
intonnation. The assessment teams will be comprised ofBRS e;.;.-patriate pers01meL 
contl'actor persmmel. Third Cmmt1y Nationals (TCNs). and Host Cmmtly Nation .. 1ls 
(HCNs) operations/maintenance plant pe1sonnel, as available. to provide hand~ on 
knowledge of existing facilities. Below is an example team makeup: 
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(L) Engineering 

• Project Engineer 

• Civil-Stmctmnl Engineer 

• Piping Engineer 

• Vesse1Mechanic:?~l Engineer 

• Electrical Engineer 

• Im:tnunentation Engineer 

• Process S:.1fety Engineer 

• Mmine Terninal Engineer 

• Pipeline Engineer 

• Well Field Production Specialist 

(2.) Constntction 

• Com:tn1ction Manager 

• G·eneral Superintendent 

• Plant SeiVice;;: Manager 

• Rigging Superintendent 

• Civil Cmtl Snpe1visor 

• Piping Cr:.1tl Supervisor 

• E & I Craft. Supe1visor 

• QA!QC I11spector 

• Subcontractor well controls specialist 

(3.) HSE 

• HSE M:.1nager 

• Medic Specialist 

(4.) Operations and Maintenance 

• Operations Advisor 

• Ops/fvlainten.ance Specialist 

(5.) Support Personnel 

• Procmement and Tmffic 
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• LaboreD~ 

• Subcontractm-s: :in s:pecialty areas: 

• Communications: 

• Others: 

(6.) Assessment 

(a.) Field/Site Surveys and Testing: The etfmts: for asses:s:ment and res:toration will 
com:is:t ofthe tollowing m~jor activities:: 

• As:s:es:s:ment 

• Field/s:ite s:mveys: and tes:ting 

• Cmu-se Of Action (COA) 

• Res:toration 

• Engineering;Des::ign 

• Electrical Equipment- (s:witchgear. motor conlTol centers:. UPS. 
Tram:fonne1-s:) 

• Communications: 

• Safety 

(b.) Teams: will s:mvey the GOSP 1urits for both the s:outhem oil fields: and the 
nmthem oil tleld~ to identify the condition and the capacity of s:ame. Al.s:o 
needed will be s:mveys: ofthe s:ubstation trans:tonneis, the electrical dis:tlibution 
equipment. and local utility s:omce to adequately s:upply the electlicalloads: of the 
CfOSPs:. The operating s:t.atus or fitnes:s: tor operation of the electlical dis:tlibution 
co11trol eq1ripment will be determined. The teams will note :in their s:mvey ofthe 
potential s:omce for any equipment cmrently applied tor other s:ervice th .. 1t might 
be us:ed for res:toration ofelectl'ical s:ervice tor GOSP loads:. The ass:es:s:me11t. 
teams: will vis:it all facilities: for res:toration as lis:tedin (7) Potential Assessment 
Sites below. and pedonn their ass:es:s:ment s:mvey :in s:uppott ofBRS Engineeiing. 
Procmement. and Cons:truction tor detailed plmming and des:ign. 

(c.) Teams: will als:o conduct s:1uveys: oflocal mate1ials: ~~mplus: pipe. pipe fittings:. 
equipme1J.t, etc) available and evaluate if acceptable tor us:e dming execution of 
tlris: operation. 

(d.) Etchings: of eq1ripment JL."llneplate infonnation will be made and retmned to US 
expelts: tor inunediate evaluation and use dming the detail des:ign phase of the 
project 

(e.) Data will be co1mmuricated to torward based and US based expe1ts: for review. 
Whenever pos:s:ible data will be tm11~mitted real time. Each member of the 
ass:es:me1J.t. team will be provided a digital camera and vvill be able to download 
:imagery to laptop computers:. This: image1y will be tm11~mitted. with comment 
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via CD or :internet to the Houston support base. Use of US militmy 
conmnmicatiom: systems will be required. 

(f) BRS will need tl'om the client all doc1unentation (pretembly as.:built) of existing 
facilities tllat is available. If may be the client has alist of possible contacts 
which could assist :in obtaining the data. 

((L)) Re\'iews: After the assessment review. BRS will procme the long lead 
material and equipment list necessmy for repail' and reinstatement of existing 
facilities. BRS will provide a recommended detailed list ofthese items to the 
client 

((2.)) Engineering, Design and Construction: Following the assessment review. 
BRS will begin detailed com:trnction planning at the Houston oftlce. As 
required. assessment team wlll remain in fi·aq to continue gathering ta.cts and 
data for engineeting use in completing detailed designs (e.g. equipment 
r:.1tings/nameplate infonnation. tie-in location comdinates. as-built locatio11~ of 
existing facilities. etc). Some advanced smveying tools such as HI CAD (digital 
captme) wlll be used for obtaining data to be used dming detailed design. 

(7.) Potential Assessment Sites: 

(a.) Oil Production: Ten systems make up the Iraqi oiltleld :inta.st.rnctme and require 
assessment visits are shown below: 

((L)) Gas Oil Separator Plants (GOSPs): 
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• SouthRumailah GOSP lQ 

• South Rumailah GOSP 2S 

• SouthRumailah GOSP 3R 

• SouthRumailah GOSP 4J 

• N 011h Rmnailah CentTal GOSP 

• N 011h Rmnailah GOSP 2 

• N 011h Rmnailah GOSP 4 

• N 011h Rmnailah GOSP 5 

• No11hRmnailahJanubiaGOSP 

• N o11h Rmnailah Shamiya GOSP 

• Az Zubail' CentTal CfOSP 

• Az Zubair GOSP 1 

• Az Zubair GOSP 2 

• Az Zubair GOSP 3 

• Az Zubair GOSP 4 
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• Az Zltbai:r Hmmnm· GOSP 

• West Qnmah GOSP 6 

• West Qnmah GOSP 7 

• West Qlmlah Cl-OSP 8 

• BuzmgmtNmthGOSP 

• Buzmgm1 Smlt.hem GOSP 1 

• Buzmgm1 Smlt.hem GOSP 2 

• Buzmgan Southern GOSP 3 

• Al Luhays GOSP 

• Nasiriyah GOSP 

• Majnoon GOSP 

• Jabal Fauqi Nmth GOSP 

• Jabal Fauqi S01.1t.h GOSP 

• Abu Ghmah N mth GOSP 

• Abu Gluunh S01.1t.h GOSP 

• SuhbaGOSP 

• Nalu· Umar GOSP 

• East Baghdad GOSP 

• Kit'knk Baba GOSP 

• Kit'knk Shmau GOSP 

• Kit'knk Hm~jit·a GOSP 

• Kit'knk Qnton GOSP 

• Kit'knk S.:unlu GOSP 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Kit'knk &n'bashkah GOSP 

Kit'knk Jabalm GOSP 

Bay Hassan Nmth GOSP 

Bay Hass::~n South GOSP 

Saddmn GOSP 

IZhabaz GOSP 

Jmnbm Nmth GOSP 

J mnbm South GOSP 

Qayyarah GOSP 
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• Qayymuh Najmah GOSP 

• QayyamhJawan GOSP 

• Qayymuh Qasab GOSP 

• Ayn Zalah Cl-OSP 

• Ayn Zalah Butmah GOSP 

• Sufayah GOSP 

((2.)) Stabilization Plants: 

• K:iiknk c:rude Processing Plant 1 

• K:iiknk Crude Processing Plant 2 

• New Kitknk Stabilization Plant 1 

• New Kitknk Stabilization Plant 2 

((3 .)) Pipelines: (Crude 4350 KlvL Products 725 Kl'vL Natmal gas 1360 Klvl) 

• Imq Stmtegic (contingency) 

• Oil Pipeline fi:om Notth Rumailah CentTal GOSP to Al Faw 

• Oil pipeline from .:\z Zubair PS Z-1 to Al Faw Tankfann 

• Oil Pipelines from Al Faw South to Mina Bakr Plattonns 

• IPSA 

• haq/SytiaiLebanon (contingency) 

• Imq/Tmkey 

((4.)) Pump Stations: 
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• Imq-Tl.u'key Pmnp Station IT -1 

• haq-Tm'key Pmnp Station IT -1 A 

• Imq-Tl.u'key Pmnp Station IT -2 

• Imq-Tm'key Pmnp Station IT -2A 

• Az Zubair Crude Oil Pmnping Station Z-1 

• Rumailah Crude Oil PST Stmtegic PPL PS-1 

• N mth Rmnailah CentTal GOSP Pump Station 

• N mth Rmnailah CentTal Gatheting Station Pmnp Station PS-1 
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• IPSA Pmnp Station 1 

• IPSA Pmnp Station 2 

• IPSA Pmnp Station 2A 

• Kit'knk Area Pmnp Station K -1 

• Kit'knk Area Pmnp Station K-2 

• Kit'knk Area Pmnp Station K-3 

((5.)) Flo,,Unes & Gatl1e1ing Lines and Wellheads: 

• Production oil tleld~ ill Southem Area 

• Production oil field~ :in N01ihem Area 

((6.)) Crude export facilities: 

• E.x'}JOit Tenninal!Stomge Al Faw 

• Mina ALB akr 

• Khor Al Amaya 

• Abu Flus TerminaL Basrah 

• Khor .A.z Znbair Terminal & Stmage .. A.z Zubair 

• Unun Qasr TerminaL Umm Qasr 

(('7.)) Gas Plants 

• Gas Plmlt Az Zubait· LPCi Plant# L .A.z Zubait· 

• Gas Plmlt Az Zubait· LPG Plant# 2 . . A:z Zubait· 

• Gas Plmlt Az Zubait· LPG· Fractionation Plant. .A.z Zubait· 

• Gas Plmlt Rmnailah LPG Plant 

• Gas Plmlt Kit'lmk H2S Removal Plant 

• Kit'knk "new" Gas Plant@ Crude Processittg Plant-2 

• Gas Handli11g Facility@ Saddmn Field~. Baji 

((8.)) Oil Refineries 

• Basrah Refinery. Basrah 

• Az Zubait· Petrochemical Complex. Az Ztibait· 

• Baji Retlne1y. Ki:d\:u.k 

((9.)) Water Injection Plants 
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• Az Zubai:r W<:lter Il~jection Pbnt 

• Rumail<=lh Water I1~jection Plm1t 

• Kidcnk VM.er Il~j ection Plant 

((10.)) Gas Compressor Stations 

• At Rmnailah GOSPs: 

• At .!\7. Ztibair GOSPs: 

• At K.ilkuk CfOSPs: 

((11.)) Power Grids: BRS will receive neces:s:my power <:lt batte1y limits of each 
oil production/shipping facility from others:. BRS will conduct regional 
grid <:ls:s:es:s:ments: in conce1t!parallel with GOSP/pmnping station 
as:s:es:s:m ent. 

(8.) Follow-on tasks:: Once the :initi<=ll assessments: are completed. the Assessment Teams: 
will tmn~ition tow<:lrd detailed fact t1nding and data gathering. Some team members: will 
reve1t to cons:tn1ction and enginee1ing tasks: in the res:otiation process. <:lnother s:ignific<:lnt 
portion will continue to pe1fonn <:ls:s:es:sments as: sites: become av<:lil<=lble or <:lre identified. 
Assessment Teams: will continue to operate tmtil otherwise directed by the PCO/ACO. 

4. SERVICE SUPPORT. See Base PLAN and ANNEX L 

5. COMlVL\.ND AND SIGNAL. See Base PLAN. ANNEX A and ANNEX H. 

ACKNO\VLEDGE: 

D/PGM 
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TAB C (\VELLHEADS & 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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumption. Tyvict:~l dt:~mage to wells will be the destn1ction ofthe well head at or just below 
g:rmmd level by the detonation of explosive devices. 

2. MISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. At the direction ofthe Plinciple Contmcting Oftlce:r (PCO). BRS will 
deploy a forward team of engineers tor weill1ead assessments. Restoration of oil production to 
tm-get levels will initially be a fi.mction of the cmrent condition of wells :in the Rumailah oil fields 
in southern haq and the K:il'knk oiltleld~ in no1thern Iraq once Allied torces contn\1 the tlelds. 

The oil and gas wells in h·aq t:~re ptima:rily located in two geogt<~phic regio11~ . The Kilkuk tleld~ 
:in the no1th. and the Rmnailah tleld~ in the south. The southern Rmnailah tleld~. becau~e of their 
low pressme and location in :relatively tlat open te:rmin, will make loss of control events the most 
practical to deal with. The southern Rmnt:lilah wells a:re also low in poisonmt~/toxic gases which 
would other wise complicate the etfmt to :regain well contn\L The nmthern tleld~ contai11~ 
Hydrogen S1.1lfide (H2S) with some H2S present in the southern field~. 

The goal of this mission is to be prepared to mobilize equipment, personneL and :relt:~ted setvices 
following ;:~n act that damages the well's production equipment and to :restore the tleld~ back to a 
target level of production. BRS will cap wells, mitigate environmental impact. and :restore oil 
production to a target level of2.4 millionbanels of oil per day (MM BPD). witlrin the shmtest 
time period possible. The primmy somce oftlris oil will be fi·om Ka:rkl.ll\. tleld in the Nmth and 
South Rl.Ulwilah tleld~ in the South. Approximately 1.400 producing wells a:re located in these 
tleld~. 

Past e);.-pe:rience in Kuwait has demo11~trated tht:~t the smta.ce dt:~mage type of oil tleld well contwl 
event can be det:~lt with efficiently :in a :reasonable ammmt of time. At the end ofthe Gulf War. 
700 oil welltlres in Kuwait were e);.tinguished and capped in an eight-month period. 

1) Worst Case Scenario. The worst case scenario is that all wellheads in the no1them and 
southem oil field~ will be out of control and! or bmning. Half will have damage at the smtace 
only and half will have damage dow1ihole 

a) Typical damage to the wells is assumed to be the destruction of the well head at or just 
below grmmd level by the detonation of explosive devices. Tiris exposes the entire 
wellbore to atmospheric pressme causing the producing tonnation to flow 1.mcontrollably. 
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The oil t1ovv stl'emn coming out of the wellbore at the smface usually ignites. The 
1.UlCOiltwllable t1ow may cause se1ious damage to the producing tomwtion which would 
require e.xte11~ive wmkover operations. Very specialized procedmes and equipment are 
needed to b1ing these wells 1.mder coiJ.tn\1 and back to production. Past e.x]Jerience with 
these type of events has demo11~tlnted a ve1y reliable procedme to cap and regain coiJ.twl 
of the wells. Experience in Kuwait suggests that approximately 80 percent of these wells 
can be rewod;:ed and brought back to production. 

b) Much more severe damage to the well and the environment would be caused if explosive 
charges were to be placed down the production tubing and detonated. Co11~idemble 
damage to the mechanical integrity ofthe weUbore and the producing formation in the 
near-wdlbore region would result The well may or may not flow to the smface 
depending upon whether the welli1ead is intact and capable of withstanding the e.x]Jlosive 
torce and whether there is anm1de1grmmd blowout Anunde1grmmd blowout is where 
the tonnation flows 1.mcontrollably to another tonnation which is at a lower pressme tJmn 
the producing formation. This would make regaining coiltnil of the well a time 
coit~mn:ing and difficult task. easily taking a month or more. per well. to regain coilt.roL 

c) The average individual well production rate is estimated at 1.200 BPD 1.mder normal 
producing cond:itio11~. However. in the event of a blowmlt. flow rates in excess of 50.000 
BPD could be expected and cause conside1nble lost production. 

d) In addition to destl'uction of oil wells. attempts may also be made to destToy raw water 
pmnp.ing facilities . Significml.t vohunes oflnw water are necessary tor oil well fire 
fighting activities. Significant volmnes oftl'eated water are also needed tor water 
i1~jection wells to assist i11 produci1Jg oil from the rese1voils. Water illiection is co11~idered 
pmt of the production and reservoir management activities associated with tleld 
production. 

e) Under this wo1st case scenario. it is also assmned that 100 perce11t. of all well tlles, HHlJ!S. 

and data usually associated with oil field opemtion~ are destroyed. The preli1ni11my 
assessme1l.t. teams will i11ventmy all wells as to visible degree of damage and primitize 
wells for the engineering assessment teams to do a more detailed evaulation of each 
weill1ead for f1refighting and capping operations. A signitlcant munber of wells will have 
to have fires put o1.l.t. and brought under contl'Ol be tore there is en01.1gh i1lVentmy of wells 
available for restoration and workover operatio11~ to begi1t 

2) Best Case Scenario. The best case scenario is that no wells in the nmthem and southem oil 
field~ are damaged. It is also assmned that all well tlles. maps. and data usually associated 
with oil tleld operations are not destToyed and available for 1.1~e. Theretore. the engineering 
assessme1l.t. teams can immediately begi11 work to identifY wells cmre11tly capable ofbri1Jgi11g 
back onstl'eam and prioritize other wells for wm'kover. The teams will also review all 
available data to assess the reservoirs. p1ioritize wells to wodcover and bri11g back on 
production. The production ope1tation~ and reservoir management plmt~ can be i1npleme1J.ted 
to restore well and field capacities to reach target production levels in as shmt a ti1ne as 
possible. Well wmkover operations are expected to be more e.xte11~ive i11 the northem oil 
field~ due to the presence ofH2S and conosion affected weUbores. 

3) Most Probable Scenario. The most probable scenario is that approximately 25 percent of the 
weill1eads in the so1.1.t.hem oil fields are destToyed and 50 percent ofthe vvelli1ead~ in the 
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nmthern oil tleld~ are destl'oyed. All of the destroyed wellhead~ are ::~ssmned to be out of 
contn\1 andbmning (i.e. smface damage only). It is also assmned that 50 percent of all well 
tiles. maps. and data usually associated with oil field operations are either missing and 
destl'oyed with the remainder being available for u.~e. 

a) The preliminmy assessment teams will :inventmy wells as to visible degree of damage 
and primitize wells for the Enginee1ing Assessment Teams to do a more detailed 
evaulation of each welll1ead for firefighting and capping operations. Engineering 
Assessment Teams will also review all available data to assess the reservoir and well 
pe1fonmmce and p1ioritize wells to bring back on production. 

b) Concn11·ently, those wellheads that are not destl'oyed can be evaluated by the enginee1i1Jg 
assessment teams to identify wells cap::~ble ofbe:iJ~g brought back 011~tream quickly with 
little or no well wm'k and those wells that require wmt:overto bring back on production. 
It is asstuned tl1:.1t 80 percent of these wells will require workover and 20 percent little to 
no well wmk to bring back on production. In the most probable case. maintenance 
problems are e.;.;:pected :in those wells that aTe not destl'oyed and the 80 percent tlgme 
accmmts tor these problems. 

c) Following tlrefighting and cappit~g operations. the ::~i1ected wells will be restored and 
assessed for workoveL Restoration and wm1mver ope1atio11~ of capped/killed wells may 
be concmrent with firetlghting and capping operations as the itlVentmy of capped/killed 
wells build~. 

d) The production oper::~tions and reservon· mmmgement plm1~ can be itnplemented 
conc1.mently with the firefightit1g and cappit1g opemtio11~. The goal is to restore well and 
tleld capacities to reach target production levels it1 a minitmun mnmmt oftitne. 

b. Tasks. A wide nmge of se1vices. peisotmeL and equipment will be required to accomplish the 
mission. Specialty contm.ctors are available to provide the necessmy e.;.;:peltise and resomces tor 
all such work. itlcludit1g: 

1) Prelitnit1my Assessment 

2) Detailed Englnee1i11g Assessment 

3) Well ControL Firefighting. and C::~ppit~g 

4) Well Restoration toll owing Cappit1g 

5) W ellbore Evaluation. W mt:oveis. and Restomtion (Wells not out of control or on tlre) 

6) Rese1vou· and Production Assessment 

7) Production Mamgement 

8) Rese1vou· Management 

The initial assessment of well conditio11~ will toc1.1~ on the wells in Notth and South Rumail::~h 
tleld~ identified ::~s the fiist to b1i11g under contl'oL Assessment of remaitill~g e};.treme southern 
wells (Az Zubayr and Al Luh::~is) will occmneAt. Wells innmthernhaq will not be available tor 
assessment unt:ill 0 vveek~ aft.er notice to proceed (NTP). Remaitill~g southern tleld~ will be 
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:wailable 14 weeks after NTP. and the centml tleld (East Baghdad) will be available 18weeks 
afterNTP. 

The fmt assessment. which will take place immediately aft.er NTP. :involves preparatory analysis. 
researclt and :investigation. This assessment will identify the ty})e of equipment and components 
used on oil and gas wells in the region and the equipment and resomces that may be available 
locally. This assessment will help BRS prepare the emergency response program and identify 
equipment needed to cap and restore the wells. Additionally. the assessment will fa.cilitate the 
preparation for restoration of oil production. 

Project management expertise 1urique tor tlris event residing in-house. will be used to develop a 
program to bring m1der contl'Ol and cap wells :in an accelernted period oftime following an order 
to proceed. Prqject management e;.;.-pertise for the well restmntion efto1t. also residing in-house. 
will be u:;;:ed. along wlth in-house teclnrical resomces/knowledge. to restore wells and manage 
tleld production :in order to meet tmget pmductionlevels. 

A project mmmgement system will be implemented to sequence well wm'k :in the eff01t to restore 
oil production to target levels. Tlris is a key component tlmt will manage the actual work 
program and will involve mobilization off1Tefighting and capping teams. wellhead eq1ripment 
restoration. suh;;:mface well intervention eq1ripment and services inCluding wmt.overs andre­
drills (ifnecessmy). and environmental pmtection eq1ripment and services. Also key to success. 
is the timely establishment of water supplies and sate egress to all aftected wells. Pamllel 
assessments will be made (independent and sepamte tl'om well fire fighting activities) of 
available raw water somces in the southem tleld-;;: area and in the n01them tlelds area. 

Prel:iminmv Assessment 
The preliminmy assessment team will identify and inventmy wells out of contl'oL tlres. wellheads 
compromised with some damage. and wellhead-;: :intact It is assmned that. prior to the 
prel:iminmy assessment team arriving, all explosives and ordnance willlmve been removed tl'cnn 
the wellhead-;: and downhole. The team will make a detemrimtion as to ''ihether a well is 
producing, slmt-:in, abandoned. or an it\jector. It would be helpful at tlris point to generate and! or 
validate a "base map" co11-;;:istitlg of wellhead locations (i.e. lat-1ong of the wellhead). roadways. 
GOSPS. etc. The team will primitize well-;: tor the detailed engit1eering assessment and 
f1Tefighting! cappit1g programs. Any wells whose wellheads are it1tact can inunediately be 
assessed in more detail tor remediation and restomtion. Out of contml wells wlllneed to be 
brought under contl'ol and capped. and then assessed in more detail for remediation and 
restomtion. 

Detailed Engineering Assessment 
The detailed engit1eering assessment can be split it1to tln·ee general operatio11-;;:: one concerned 
with tlretlghtiiJg and cappit1g, one concemed with wel111ead restomtion and the tlrird concemed 
with weUbore evaluation. These tln·ee operatio11-;;: can be concmTent dependi11g upon wlrich of the 
tluee conceptual scemrios are encmmtered and e1ment well condition. 

The detailed e1Jgitleeri11g assessment process can be smmnarized as tollows: 

a) Identify cmrent well state. 

b) Detemrine what wmk needs to be done to get the well back on production or it\jection as 
q1rickly as possible. 

c) Create a plan to perform the well work 
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d) Determine necess:.uy equipment BKiteri::~ls. etc. for pertonning the wolic 

The engineering ::~ssessment consists of of detailed visual inspection of each wellhead. 
Information gathered fl:om this visual i11spection includes: 

a) Identific::~tion ::~nd desc1iption of visible dmnage 

b) C::~sing ::~nd tubing condition estimates 

c) All t1::~nge sizes & pressme mting of each component 

d) W eill1e::~d manufactme 

e) Type of well (oil, gas. w::~ter illi ection. salt w::~ter disposal) 

f) St::~tus of well ( t1owing. shut-in. tempor::~rily ::~bm1doned) 

g) Digit::~l photo of well 

h) Additi011::1l smthce equipment ::~nd condition 

i) Estimate e::~se ofrepair 

j) Identify environment::~! concems such ::~s H2S. smoke h::~z::~rds. oil bkes. etc. 

This infonnati011 will be used ill the f1Tetlghting /c::~pping, vvelll1eadrestomtion ::~nd wellbore 
ev::~luation programs to determine the comse of action and specific resomces necessmy to 
estinwte well productivity and restore the wells. The m1::1lysis will establish a r::~ting of each well 
based on the ty-ve ::~nd extent of damage and will establish a primity sequence tor well 
il1tervention \VOlt: to restore oil production to the target leveL Typic::~l equipment resomces 
identified ::~t this st::~ge may il1clude. but is not funited to. the following: 

a) C::~pping stacks - spacer spool. blow out prevente1s m1d accmnubtors 

b) W eill1e::~ds. tubing spools ::~nd Cluistmas trees 

c) Downhole equipment 

d) Tulnilms- for c::~sing ::~nd tubing replacement 

e) Well service rigs. hydraulic smibbing 1nlits. coil tuhng mlits 

f) Pmnping services: cementing. mud. m1d 1litrogen p1unping 

g) Athey wagons 

h) C::~pping w::~go11s 

i) Em1hmovil1g equipment- doze1s (D8's). tmcldwes. cnmes. backhoes 

Well Control. Firetlghting m1d C::~pping 
All of the necessmy experience ::~nd c::~pability for tlretlghting ::~nd regainil1g well control resides 
either in-house or accessible tlu'OlJgh pre-mmnged alli::~nces. EAtem:ive il1-house e;.;:pelience in the 
management ::~nd coordilwtion oftlretlghting and well contn\1 etfm1s was gained after the Gulf 
War. This experience includes project management, coordilmtion of personnel and equipment. 
provision of speci::~lized eqllipment (such ::~s the ::~br::~sive jet cutter for weill1ead equipment 
remov::~l). ::~nd pmnpil1g services for well control ::~nd well kill oper::~tions . Additionally. ::~n 
illVentmy of well control and f1Tefighting methods specitlc to Middle E::~st oil oper::~tions w::~s 
developed ::~long with the knowledge of vvhen ::~nd how to use these methods. 
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In the wmst ca~ scenario. allnmthem and southem oil tleld wells are damaged and out of 
cotltn\L Half ofthese wells have downhole dmnage. halfhave smface damage. For those wells 
that have downhole damage. it is assumed thl'lt the damage is severe enough that a relief well will 
need to be drilled. Downhole damage may result in l'ln undergrmmd blowout In such a case a 
relief well would be d:irectiomlly milled dose to the point of blowout Some type of kill tluid 
wmild then be pmnped into the relief well to gain contn\1 of the blowmlt. well. Once the blowout 
well is contained and plugged, the relief well will be sidetmcked. drilled to TD. log~ed and 
completed. After the well is completed. the well can be tested and tm·ned to production. 

For wells having smth.ce damage otily. i.e. out of contn\1 and/or on fil'e, the tlrefighting teams 
will remove the wellhead. gain contl'Ol of the well by vmious approp1iate techniques. pmnp kill 
tlltid down the wellbore. and/or cap the well. In most cases the capped/killed well shmild have no 
pressme at the smta.ce. 

Well Restomtion Following Capping 
Inunedil'ltely toll owing capping of mlt of cotlt.rol wells, well restmation will begin. E}:pe1ience in 
Kuwait tollow:i:ng the (JulfWar suggests that the damage to each well (from being out of contl'ol 
and on tlre) will be 1.mique. ranging fi:om some wells requiting mily minor repl'lirs to e.xtensivdy 
damaged wells requiting wellltead removal, splicing of casing stl'ing;~. fishing operations, and 
recompletion. Approximately 80 percetlt. of the capped wells in Kuwl'lit were restored: restomtion 
Wl'ls pertonned witJrin l'ln 18 month period However. the Kuwait et1o1t had access to wellbore 
schematics and well pressme data (prior to damage): tlris intonnation may not be readily 
available or even exist for the no11hem and so1.u1.them oil fields of haq. 

The exact procedme tor well restomtion will have to be developed on a case by case basis. In 
generaL restoration will involve moving in with a \Vorkover 1ig, tying back the production and 
tubing stlings. With the well .. dead". a new wellltead will be instl'llled on the smta.ce casing. The 
wodwver rig will then install blowmlt. pre venters. The production casing will then be 
repl'lired/replaced. A t1.1bing spool will be placed on the production casing. The production 
tubing will be repl'lired!replaced. The well will then be recompleted. tested. and tmned to 
production. 

Most restorl'ltions will req1.rire a workover 1ig. If cement was used to kill the well dming the well 
cmltl'ol opemtion, then the cement will have to be milled out, most likely using a coiled t1.ibing 
1.urit Fishing operations may also be extensive depending upon what kind and how much '"jmilc" 
is in the wellbore. The '"j1.mk" must be '"fished" out in order to recomplete the well. 

W ellbore Evaluation, W mkoveis and Restoration (Wells not o1.1.t. of control or on tlre) 
Following damage to a wen· s production eq1.lipment the engineeling l'lSSessment team will 
mobilize to the site and conduct a damage assessmetlt .. The team vvill assess the type and e.xtent 
of damage to each well and determine the comse of action and specific resomces necessmy to 
restore the welk Their analysis will establish a rl'lting of each well based on the type and extent 
of damage and will establish a primity sequence tor well intervention work to restore oil 
production to the target leveL 

For a well that has not been damaged or cl'lpped. hmring the well back to production may be as 
simple l'lS opening a valve . However. there is little known about these wells and the well files and 
other generl'llly l'lvailable oil tleld records may not exist or readily available . Therefore prudence 
suggests that a well hlt.e1vention process be tollowed. 
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Wells that h:we obvious wellhead dmnage will have to have their wellheads repaired or replaced 
be tore evaluation of downhole conditio11~ can take place. This would genemliy involve killing 
the well with some type of kill tluid. vetit)ting that no pressme exists at the wellhead removing 
the wellhead then replacing with a new wellhead. At tlris point. a downhole evaluation can take 
place. 

Wells with no wellhead damage can be immediately assessed tor whether the well has the 
capability to flow with little or no repair. The following procedme SJ.unmarizes the general 
approach to assessing the downhole condition of the wellbore. Le. identifying those wells that are 
capable of producing with little or no repai:r and those wells requiting workover. 

a) Establish a sate zone armmd the wellhead (50-100ft). 

b) Two well operators walk in with Scott ail-packs and snit1er to detennine H2S. 

c) Check at every· t1ange. bolt and valve . 

d) Check operation of valves. 

e) Lay out spill protection armmd wellhead. 

f) Rig up slickline mriL 

g) Tag nm with impression block 

h) Rm1 ill with video camem. pressme/tempemtme gauge. other tools as needed. 

i) Pressme gauge to detennilte cmrent BHP. 

j) Vetit)t pertoratio11~. casing & tubing integrity. scale. etc . 

k) Check flovvlilte integrity. 

1) If well has pressme. then it may be capable of flowing. 

m) Open well up to test sepamtor. take thrid samples (H2S rated container). 

n) Tmn well to tlowline if well will continue to flow and no major problems. 

If the well will not tlow. then perfom appropriate workover as detennined from the slicldine 
diagnostics. Rig up coiled tubiltg mrit and clean out wellbore, pertonn a well t1·eatment for scale. 
etc. as needed. If tlib:ing needs to be pulled. rig up wm1wver rig. pull. tlibing, pertonn wm1wver. 
W orkovers may include. but are not limited to logging. drilling ont cement (in the case of capped 
wells). cil·culatilJg out kill thrid (in the case of capped wells). pel1omting. acidiziltg. and 
hydraulic tlactmi11g. The well can then be tmned to production. 

Ideally. ptiority should be given to those wells that are capable oflrigh production mtes and allow 
them to be assessed, remediated and put back online quicldy. if the productivity can be 
detennilted fi:om well f.tles. tleld persomtel. visual inspection. etc. 

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

Il~jection wells will be handled in the same mmmer as production wells. Le. assessi11g the 
wellhead and downhole conditions. petfonning any necessary workovers. and tmuing the well 
back to it~jection. 

Resetvoir and Production Assessment 
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If well tlles mtd other gener::~lly avaialble oil tleld record~ exist then these records can be 
exmnined to determine each well's productive capacity. the resetvoir:in wlrichit was completed. 
how the well was completed. prope1ties of each resetvoii, wellbore schematic. etc. This 
intonnation is e.xtremely useftll and can give the teams vety good knowledge of the subsmface. 
vvhat to e.x-pect. and how to proceed dming well operatio11~. The information can then be used to 
prioritize wells tor rework mtd provide an estimate of each well· s e.xvected productive 
petfonnance. TJris provides baseline data for individual well. reset voir and tleld performance 
evalaution. This information can also be med to develop :individual well forecasts as well as an 
overall forec::~st of the tleld' s pertonnance over time. Time to reach production targets can then 
be est.:imated. Well interventions and workovers can be primitized and schedlil.ed more 
efficiently. since reservoir and production information about each well vvill be known. 

Usually a reservoir engineer. a geologist, and possibly a production or completions engineer will 
review the avialable oil tleld record~ to evaluate the geology. thuds. reservoirs, well completion~. 
and well petfonnance. Co11~idering the size of the haqi field~. the munber of reservoirs and the 
munber oftleld~, the evaluation cmlld take anywhere from several weeks for the smaller tleld~ to 
seveml mon.tl1~ tor the lmge tleld~ such as N mth and South Rmnailah and Kmkulc This type of 
evalaution is done in suppott ofthe on-going wellbore ev::~luation. restoration, firetlght:ing andre­
drilling (tor downhole blowouts) programs. The evaluation is tmdition .. 1lly pertonned at the 
location ofthe well tlles. but some ofthe wmt. may be distributed to other suppmt locatio11~ 
armmd the wot1d if the oil tleld records exist digitally. or can be convetted to digital data qu:iddy. 

If no data exists. then the reservoir and production assessment will have to be made by well 
intervention and evaluation. The most impmtant issues are: 

a) Mechanical condition of the wellbore. Problems need to be identified. Major problems 
need to be corrected before t1ow testing the well. 

b) Pertomtion dept11~. At what dept11~ are the wells pertorated? Are the wells petfomted in 
nnlltiple reservoirs? Are the resetvoiis commingled? 

c) Type of completion. Single or duaL nnil.tiple resetvoirs connningled.. sand control 
problem~. 

d) Flow testing (oil rate. water cut. solids). Y\1wt to expect when tmning the well back to 
production. 

e) BHP me::~smed dming the downhole assessment 

Information gathered dming the downhole assessment process can be used to begin building a 
database of well ::~nd reservoir infonnatiott 

In the c::~se of wells being tmned to production without any intervention. it is likely that these 
wells will have to be worked over in the near fi.J.tme to maintain productivity. The wells will be 
taken off-line one ::~t a time. evaluated. and wot'ked oveL Tlris strategy allows wells to come on 
production without inteivention if they ::~re capable of producing. thereby allowing oil production 
to begin at the eadiest possible time. This stiategy also allows minimum disruption to the tleld' s 
oil production levels by taking wells oft'..:l:ine one ::~t a time tor re-wmt:. 

Production Mmmgement 
Production management is necessmy to en~me tJmt individual wells are producing as necessary to 
meet tmget levels of production. If production from a well falls below expectation, then the well 
wmil.d have to be di::~gnosed as to what can~ed the problem and a wo.rkover planned to correct the 
problem Since the notthem and smlthem oil field~ have water illiection associated with them 
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water hreaktlu·ough becomes a problem. Water contonmmce tl'eatments will most likely need to 
be implemented to minimize water production and maximize sweep efficiency. 

The on-going production mani'lgement work will tocns on reviewing histmical production 
pel1onnance data and t1uid~ (if available) to identify· problems. tl'end~ and 1.mder-producing arei'ls. 
W ellbore equipment in each well will be reviewed and modified as necessmy to l'llleviate 
production problems (corrosion. scale. comtonnance. conmnurication, production restlictions). 
This wm'k will be coordinated with the geologist and rese1voir engineer to identify i'lnd 1<1nk those 
wells that have the best potential tor wm1mver to :increase the well ·s production if target 
production level~ tor the field are not being meL Additioml wmk will include prepming workover 
procedmes. Mqjor tasks may include the toll owing. 

a) Prepare cmrent wellbore diagrams. 

b) Identify wells with zone isolation. conformance. mechanical scale and corrosion related 
problem~. 

c) Review/Amlyze prior wmkoveis. completions and stimulations (if data available). 

d) Amlyze production pedonnance by well. reservoir. pattem and tleld. 

e) Selectively. review petl'ophysical data by well and cross-section (if data available). 

f) Investigate water breaktluough problems related to injecting above fmctming pressme. 
high permeability layers. chmmel:ing behind casing and completion near oil-water 
contacts. 

g) Investigate gas breakthrough problems related to lrigh pennel'lhility layers. chmmeling 
behind casing and completion near gas-oil contacts. 

h) Review/analyze available pressme information (if available) to determine penneabilities. 
skin factois. productivity indices. dminage areas. bmmda1ies and fmctme gradients. 

i) Review i'lvailable pressme. porosity-tlrickness. HCPV. WOR and GOR maps (if 
available). 

j) Select and mnk wells for wmi\:over and! or production enhancement 

k) Assist with design and optimization of workover/production et1hancement operations. 

1) Prepi'lre wmkove1!production enhancement procedmes and economic evaluation. 

m) Implement and supe1vise workover/production enhancement operations. 

n) Supe1vi~e stmtup and monitor long term production of wells. 

o) Optimize and modifY procedmes and processes as necessmy. 

p) Evaluate m1itlciallift potential. 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

F-2-C-9 
SECRET/tW FO RN As of 8 May 2008 



SEC E: ET~IOFOR~~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

Reservoir Management 
Reservoir management is necess::ny to ensme that the reservoirs are managed at the field level to 
maximize oil recovery and meet target levels of production. Based on existing information and 
engineering calculatiom:. field wide stmtegies are developed and :initiated to reach target levels of 
production tl'om the p::nticular tleld. Stmtegies may include converting shut-in wells to water 
it~jectors to itnprove sweep efficiency. convertit1g up-structure production wells to gas illjectois ill 
the event of secondmy gas cap development. and selectit1g drillit1g locations for replacement 
wells ii1 the event of wells watering out orbeiiJg lUillble to produce at necessmy rates. 

Data related to the reservoir. production and tleld opemtiom: will be gathered. quality checked 
and put ii1to the appropriate database as the data are acquit·ed. AdditionaL any pre-existiiJg data 
will be identified. cataloged. and ii1corpomted ill to the appropriate database where possible. 
These data will be analyzed and integrated with geological and petTophysical data (if available) to 
assist in selecting workover and production enlillJlCement locations to maxitnize ability to reach 
oil production targets. Major tasks may ii1clude the tollowing. 

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

b) Evalmte reservoir rock and PVT data (if available). 

c) Evalmte and! or validate pressure data. vohunetTics and recovery factors (if available). 

d) Pertonn nodaL decline cmve and statisticalm1alyses on selective wells and areas. 

e) Prepare and amlyze production and it~jection bubble maps. 

f) Create pressure. porosity-thickness. HCPV. WOR and GORmaps. 

g) Chaphically analyze production and illjection pertonnance. 

h) Amlyze voidage/replacement by reservoir and selective areas (if data available). 

i) Assist with selectiiJg wells tor production enlillncement!wodwver. 

j) Coordinate team review of prior and post production e1ihancement/workover 
recmmnendatio11~. 

k) Selectively. model pel1onnance of fracture stimulation candidate. 

1) Assist with monitoring production per1onnance and optimizing processes. 

Well Control and Fire Response 

a) FirefightingiWell Contl·ol Teams. Response to multiple. fieldwide well control and fire 
events of this magnitude will be addressed by firefightit1g and well cont1'01 teams with the 
experience and capability of fighting oil well fires ofthis magnitude. 

On a global scale. equipment and resomces are available to wmk approxitnately tlve welltlres 
at once. withit1 the fmt month of activities. BRS will preposition tour teams and their 
equipment in Kmvait and will hit·e. process. and deploy the tlfth team and its equipment 
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Deployment of additional teams is limited by the availability ofthe specialized equipment 
required: another considemtionis syclrronization with U.S. Cential Connnand·s (CENTCOM) 
estimates of \vhen field~ will be available to BRS. Concmrent with CENTCOM's prosecution 
of the battle, BRS will aggressively recruit and tl'ain toll ow-on fire fighting temns and procme 
the requisite equipment. W ot'king vvitlrin those p:.11'mnaters. BRS will provide a total of up to 25 
teams within six month~ after NTP. 

A t1.m1-key approach for fighting vvell tlres and regaining contml of the wells will be used. The 
following is a list ofthe basic blowout respo11~e need~. 

• Kill Fluid~ 

• Flac Tanks & Mud Plants 

• Tlm1~fer Pmnps ( chmge HP pmnp suction mmritold off of fi·ac tanks) 

• Vacmun Trucks 

• Mud/Brine 

• Batch Mixers (for u~e with specialty kill tl1.lid~ and cements) 

• F1actming Pmnps (high rate p1.unping) 

• Cementing Units 

• Civil Works (pmticulmly needed if on fire or rig nm~t be skidded) 

• Brilldozers (min. two D8 w/ Cat Model 57 or Hyster winch) 

• RD Cmne (75 ton Rough Tenain) 

• Pea (-travel! Bo:.11'ds 

• Front End Loader w/ bucket & forks (Cat 950/966) 

• Tm.cked Backhoe (Cat 235/245) 

• Capping Crane (150 ton with 100-ft. ofboom) 

• Welding! Fab1ication VendOis 

• Water Somce tor Firefighting (min. 9 BPM) 

• Water Somce Eq1.lipment (p1.unps. 3" fast line. pits. wells) 

b) Water for Wcllfire Fighting. 

Plan for First Response Firefighting 

Tlris section covers the ilritial q1.lick respo11~e required for the tlrst tevv c1itical well tlres. while 
the more permanent fire tlght:ing intl'astructme is being established. In order to respond 
quickly to the well fires. it is envisioned that equipment will be pre-positioned :in a neighbOiing 
allied co1.mt1y. Tlris eq1.lipment will comist of all req1.lired pmnps. drivels, pipes. FRAC tanks. 
valves. instnnnents. controls and other nriscellaneous eq1.lipment and accessmies. 

FRAC tanks se1ve as reservoirs and can be mobilized rapidly to the tlrst c1itical well f11'es and 
theretore eliminating the co11~tn1ction time for emthen rese1voiis. Based on available 
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intonnation, typical FRAC tanks are approximately 500 barrels ml.d. provide water at tlow mtes 
of about 3000 to 4000 gpm. About 10 to 12 FRAC tanks will be Iequired per well and it talres 
about 4 to 5 days to eAtinguish each well fJre, including the set-up time. Fire tlghting activities 
are pertonned only dm.ing daylight homs. approximately 10 homs per day. Water levels in the 
FRAC tank:s will be maintained by utilizing a tleet ofvacumn truck~ or large tanker trucks, 
operating continuously. 1.mtil a piped water supply system can be established. The munber of 
trucks required will be based on distance and accessibility to the nearest water supply. 

As an alternate. if water supply is not available within a reasonable dist:.mce. an emthen 
rese1voir can be built close to the wellhead~, to supplement the FRA.C tanks. The em1hen 
rese1voir shall be heavily lined by HDPE 1IHlte1iaL 

PLAN FOR LONG TERM FIREFIGHTING 

RUlVL\ILAH 

Initial well fire fighting operations will include tl1ree fire tlghting teams in the Rmnailah tleld~ 
(Nmth and South) dming the five mont11~ following notice to proceed. Each team will require 
10.000 gpm ofiaw water supply. This water supply is needed co11tinuously dming the period 
of fire tlghting opemtio11~. 

To meet tlris requirement. two possibilities for m.w water supply exist One mr::mgeme1lt would 
include barges with diesel engine dliven10.000 gpm hlt.ake p1.unps. britially. a total ofthree 
engine/pmnp sets will be required to suppmt the tlu·ee fire tlgllting teams. The barge(s) wmil.d 
be tloated fl:om the Persian Gulf up river to poitlts beyond the Khm·vr Az Zubayr Marine 
TemrinaL Additional engine/p1.unp sets will be required to suppmt the additional fJrefigllting 
teams as the teams are brougllt on-line. 

The second possibility includes using existing facilities for enhanced oil recove1y water 
i1~jection water supply. Details oftlris possibility are discussed in the paragraph entitled 
"WATER IN.JECTION FACILITIES'' below. 

SOUTH RUlVl~ILAH FIELD (Barge mounted pumps) 

One (or more) of the pmnp sets would be mmmted on one bmge. Tlris barge wmild be located 
on the watenvay no11hwest of the Khawr Az Z1.ibayr mmine terminal at the i11tersection of the 
existing crude oil pipeli11es that nm to the Z1.ibayr crude oil booster p1.unp station. These 
pipeli11es include two 30'' li11es and one 24 ., line. One water pmnp wmild be tied i1lt.o the 24'' 
line. The remai1li11g pmnps would be tied i11to one (or both as requn·ed) of the 30" lines. The 
combi11ed tlowmte tl'om these pmnps vvmild flow through the crude oil pipeli11e in the reven;:e 
direction to the Z1.ibayr p1.unp station. 

Additional ide11tical diesel engi11e dliven 10.000 gpm p1.unps woril.d be located at the Zubayr 
pmnp station. The mmiber ofpmnps at tlris location wmild be equal to the mmiber ofp1.unps 
momlt.ed on the barge. Each ofthese pumps would se1ve as boosters and would be tied i11to 
existing crude oil pipeli11es from the Z1.ibayr pmnp station to various locatio11~ witlli11 the South 
Rmnailah fields. Pmnpi11g locatio11~ fi·01n the Zubayr pmnp station to the South Rmnailah 
tleld~ wmild be ide11t.itled at the stmt off1re tlgl1ting operations. If a given noted existing crude 
oil line is not of sufficient size for a given booster pmnp. the booster pmnp wmild req1.rire a 
new 18" discharge li11e to the fire tlglltiJig location. 
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The need for addition3l booster p1unp set( s) within the South Rmn3ilah field~ would be 
identitled 3iler well tlre tlghting activities 3re plmmed :in order to supp01t addition3l 
tlrefighting temns. If booster pmnp(s) 3re added. each would require 3n18" dischmge line to 
the required fire tlghting well site. 

NORTH RUlVl~ILAH FIELD (Barge mounted pumps) 

A second bmge would be located on the W3tenv3y n01thwest ofKl1.1wr .t..z Zub3yr Mmine 
Tenninal. This pump st3tion would indude one p1unp set for each f1re fighting team loc3ted:in 
the N01th Rmmil3h field. Each pmnp set would include a diesel engine dtiven1 0,000 gpm 
pump (si;..ty psi nominnl disch.aige pressme) mmmted on 3n oil field skid complete with 311 
required ht~tnunent3tiott contn\ls, V3lves. piping, wiring. cabling, 3nd other access01ies. E3ch 
skid would be mounted on the barge. The munber ofpmnp sets needed would be identitled 3t 
the stmt of fiie tlghting opemtions. 

A 48'' cmde oil pipeline exists to the n01th of the Basr3h refinery. The pipeline nms e3st-west 
mtd intersects the W3terw3y noted 3bove. One or more pmnp sets would be tied into the 48" 
crude oil pipeline for pmnping tlre tlghting W3ter in the reverse direction to the N 01th 
Rmnail3h field. The b3rge mmmted pumps would gener3te enough head to pmnp to the N 01th 
Rmmil3h field. Addition3l pmnp set(s) may be needed to selVe well fires th3t 3re not :in the 
proximity of the 48" pipeline. If booster pump(s) 3re added. each would require 3n18" 
disclmrge line to the required fire tlghting well site. 

SUMlVl~RY 

South R1mwjbh field will require one 01' more bmge mmmted p1unp set(s) to ft.mrish W3ter to 
the Zub3yr pump st3tion and 3n equ3lmunber ofidentic3l boosterpmnp sets at the Zub3yr 
pmnp st3tion to pmnp water to the South Rumail3h tleld. Tot3l munber of pump sets cmmot be 
identitled 1mtil tlre fighting activities begin. 

N01th Rmn3jl3h field will require one 01· more bmge mmmted p1unp set(s) to ft.mrish W3ter to 
the N01th Rmmilah field mtd one or more booster pmnp sets within the N01th Rmn3il3h field 
to each respective fire tlghting loc3tion. Tot3l mmiber of pump sets cmmot be identitled 1mtil 
tlre fighting 3ctivities begin. See Figure 1 (page 15) tor a schematic di3gmm of tadlities 
outlined 3bove. 

WATER IN.JECTION FACILITIES 

It should be noted tlmt water supply facilities exist 3t B3smh tor enhanced oil recovery W3ter 
it~jection ittto the N01th mtd South Rmmilah fields. The facilities ittclude tom ittt3ke pmnps 
with atot3l c3pacity of34.000 gpm (8.500 gpm per p1unp). Figure 2 (p3ge 16) illustmtes 
BRS' 1mderstmtding of the configm3tion ofthe tacilities. 

The condition mtd extent of these tacilities will be 3ssessed 3t the begimliiJg of tlre tlghting 
operations. If the existittg pmnps 3re not oper3ble. new diesel engine p1unp sets would be 
ittst31led mtd tied into the existiiJg W3ter h~jection system pipittg to the Rmn3il3h field~. The 
possibility ofu~ittg these ta.cilities will be compared with development of barge mounted 
pmnpittg tadlities described above. If the W3ter it~jection ta.cilities c3n be made opemble taster 
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than the lxnge approach. the water il~jection facilities will be used for initial well fire fighting 
water supply. The tlow rate of water from these tadlities can suppmt tom fire fighting teams. 

ADDITIONAL FIRE FIGHTING TEAlV1~ 

Additional fire fighting teams will require one 10,000 gpm plunp set per team. A total of eight 
barge mmmted plunps (tom to N01th Rlunailah and tom to SouthRmnailah) c<1n be suppmted 
with existing cmde oil pipelines as noted above . Full capacity from the water ii~jection 
tacilities c<1n suppmt tom teams. Regardless of\"vhich water supply configmation is used 
iiritially (either water il~jection or barge mounted pmnps ). ultimately. capacity can be 
developed to supp01t twelve teams ii1 the Rmnailah field~. Additi011<11 plunps and pipelines will 
be needed to supp01t the final munber of 15 tlretlghtiiJg teams ii1 the south. 

KIRKUK 

Initial well fire tlghtiiJg operations ii1 the Kilkuk tleld~ will iitclude two tlre fightii1g teams. 
These teams vvill also require 10.000 gpm ofm:w water supply each. 

W<1ter tor en1Kmced oil recove1y water ii~jection opemtio11s ii1 the Kilkuk fields is cmTently 
supplied tl'om a tacility on the Little Zab River. Details ofKBR' s undeistandiitg of the scope 
of these tacilities is outfuted ii1 Figure 3 (p<1ge 17). It is ii1tended that these ta.cilities will 
supply water tor well tlre fighting activities in K.ilkuk. 

This facility iitcludes tom raw w<1ter ii1take pmnps each rated at 8.500 gpm The condition of 
these pmnps is not known. If the pmnps are not in operating condition, an oil tleld skid 
momrt.ed lurit as described tor Rmnailah will be ii1stalled. These pmnps will supp01t the initial 
two well tlre tlghting teams. One addition<1l pmnp will be required tor each additional fire 
tlghtilJg team as these teams are brought on-line. 

The layout and sizes ofthe water il~j ection pipiiJg netwot'k is not known. If existii1g line sizes 
to any identified well tlre fighting site cannot suppmt the tlow r<1tes needed. a booster plunp 
with an 18" discharge line may be required. This will be detenniited aft.er initial assessment 

PipiiJg fi:om this tacility can suppmt a maxiimun of tom fire tlghtiJJg teams (with the provision 
tor booster plunps as noted above). The need tor additional w<1ter supply pumps will be 
assessed mtdimplemented as firefighting sites are identitled. Additional pumps and pipeliites 
will be needed to suppmt the tlnal munber of 10 firetlghtiiJg teams ii1 the n01tJt 
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DIAGR\.M OF PROPOSED RUlVL\.ILAH FIRE FIGHTING WATER SUPPLY 

NorthRumailait- · - · -Existing-·-·-·- · -
Oil Field Water if=--, 

-·-. 

Injection 
Pipeline 

Raw Water 
Intake ·-·­·-·-. -·--·-·-·-·-·-·-·-·-Appf( X. 

40 
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Existing 48" Crude Oil Pipeline 

... -.-._ 
·- · ...... . :t,... __ 

South Rumailah 
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.. __ ,_ . .;t __ __ , 
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*Existing pipelines 
to South Rurmilah 
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tie-ins will be studied 
and identified at the 
beginning of 
operations. 

Basrah 
Refinery 

Booster 
Pumps 
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Figure 1 
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Kl RKUK Fl ELD 
EXISTING OIL WELL WATER INJECTION 

WATER SUPPLY 
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pumping station 

Pumping 
Stet ion 

Figure 3 
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approx. 8500 gpm 
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NORTH 

r 

b) Well Capping & Fire Fighting. Initially, :in the fm~t tlve months aft.ernotice to proceed. 
there will be tlve specialty fire fighting teams, t\vo :in the n01th and tlu·ee :in the south. all 
qualified to deal with tlris type ofevenL Each team will be assigned a list of wells to 
bring lmder contn\L Their objective is to cap or kill each well so that the Wellbore 
Remediation Phase can begin in earnest Each team will cap a well in the South in seven 
days and a well :in the n01th in tomteen days. This assmnes no downhole damage. 

(1) A worst case scenario for smfu.ce damaged wells is tor all of the casing/tubing stlings 
to be severed. with the well flowing lmcontrollably. IfH2S is present above 10 ppm. 
the hydrocm'bom: will have to be ignited. The smrmmding ditt wi11 have to be 
excavated to enable cutting of the casing strings. A capping stack (\vith slip rams) 
will be placed over the production casing. The well can then be shut in and killed by 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-2-C-17 
SECRET/NOFORN As of 8 May 2008 



SECRET/NOFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

bullheading kill weight t1uid down the casing. The capping stack will remain mltil 
the Wellbore Remediation Team can move in. 

(2) Each Well Contwl Team will be mobilized with a modtilar Fire Fighting equipment 
package. Each team will opemte tmder the supe1vision of an on-scene Commander. 
who will report to the Incident Comnumder. The personnel included in each team 
will depend on each specitlc situation. 

The following is an oveiView of a typical blowout response orgmrization. The event 
respom:e orgmrization will follow typical Incident Command System (ICS) 
guidelines for an emeigency response effmt. Figure 4 illustmtes a tyvical oilfield 
ICS command orgmrization. 

status Boards/Events 
Recorder 

Safety & Fire Professionals 

Pla"'lning Section Chief 

Incident Commands­
Head of Emerg Control 

Team 

Figure 4. Incident Command System Organization 

(3) The Incident Command System Orgmrization is made up of the following major 
groups: 
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• Emeigency Response Temn (ERT) 

• Emeigency Contml Team (ECT) 

• c:risis Mamgement Team (l"JviT) 

• Emetg,ency Connmmd Post (ECP) 

(4) Emergency Response Team (ERT). This ope1ntions Iesponse team is quicldy 
assembled and btieted by the Incident Conunander in Emergency Contn\1 Center and 
then moved to the nem'by field facilities to set up an Advanced Command Post 
(ACP). 
The ERT com:ists ofthe following: 

• One Sr. Well ConlTol Specialist 

• Three Well Control Specialists 

• Tlu·ee Oilfield Helpers 

• Two Heavy Equipment Operators 

• One Welder 

• One Welder Helper 

• One Safety CoordinatoriEMT 

• One Nmse with an mnbulance 

It i~ impmtant that each member of the team knows their specific responsibilities 
and reports regulm'ly on progress and developments within these areas to the ERT 
Leader. 

This team is the key to getting a blowout 1mder contl'oL The ERT will have 
continuous comnnuricatin and be isolated from outside pressmes so they can focus 
on the problem This team will only deal with plmuring issues tor the tlrst 48 hom-s. 
It i~ the job ofthe Emergency Control Team (ECT) and the Crisis Management 
Team (CMT) to deal with longer-term plmuring and e.xterml issues. 

(5) Emergency Control Team (ECT). The Incident Commander typically mamges the 
ECT when there are blowouts and tlres. The task of the ECT. illustl'ated in Figure 5 
(ne.xt page). >vill be to mobilize pet-so1meland eq1ripment (civil wod;:s eq1ripment 
fJTewater supply, etc.) to suppmt the blowout respon~e logistics requirements. The 
ECT shmild stay tocused on blowout contl'ol and not e.xtem.al issues. 

The Incident Commander will set up a system to: 

• Receive reg1ilar updates fi:om the ER T Leader 

• Otg,mrize Job Responsibilities and Repmting 

• Collect and Organize Obtained Intonnation 

• Otg,mrize Notitlcation~ and Conumurication~ 
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• SetUp Fimncial and Administmtive F1.mctions with help tlom the Crisis 
Mamgement Team 

• Brief the Prqject Manager so he can update the C1isis Management Team 

ECT ORGANIZA llON 

Ser~ce Support Procurement 
Branch Branch Unit 

Documentation 
Cost Unit Communication Sup~y Unit Realrd keeping Unit Unit 

Human Resource 
Medcal Group 

Unit 

CusfDms Security 
Gr ourd Transport Group 

Unit 

Aviation 
Unit 

Figure 5-Emergency Control Team Orgmrization 
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(6) Crisis Management Team. The head ofthe Crisis M::m.agement Temn is a Sr. 
Prqiect Manager. The principal responsibility of the group will be to manage the 
outside issues regarding the blowout so the ERT and ECT teams can stay focused on 
the lose of control event 

Ti]Jical issues the Crisis Management Team must manage are: 

• Outside connmmication 

• Issues smTol.mding any death.;: or severe illimies 

• Oil spill issues on local environment 

• High level govenunental issues and meetings 

• Incident :investigatio11.;;: 

• Media coordination 

• Overall project and tlnancial issues 

• It i.;;: not tlris group's job to manage blowout contn\1 but to isolate outside issues tlDm 
the blowout contn\1 operations. 

(7) Emergency Command Post. This group will be set up within easy driving distance 
to the blowout well site. Additional 
phones and netwm'k cmmecti011o;: maybe 
needed in the room. An ECP i.;;: seen in 
action in the plctm:e, right Note the status 
board.;:, phones. tele-vision. mld assigned 
members with dedicated tasks. A.nyone 
who walks into the room can be quickly 
brieted on the statlt.;;: of the respmt.;;:e, 
weather forecasts. and cmrent respott.;;:e 
plm1 

Each itldividual works one pmt of the problem and updates the status boards. The 
Incident Conunander sets up a system to post team information on the status bom·ds to 
update the tollowlng : 

• Well conditions 
• Spill conditions. 
• Logistical status 
• Persmmel movement 
• A vlation movements 
• Plans 
• Weather 

(8) Safety Planning for Well Capping and Fire Fighting. 

• Select "SAFE AREA" 

• Accessible by heavy trucks 
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• Accessible to wellsite 

• Upwind 

• 0 %. LEL (Lower Explosive Limit as measmed with available mete1-s) 

• <SppmH2S 

• <85 dB Noise Level 

• < L6 kW! sq. meter heat load ( equiv. smnmer sun on e}.'})Osed skin) 

• Define "HOT ZONE" Bmmdmy 

• >10% ofaLEL (lower e}.vlosive limit) 

• Smti:l.ce pooling ofhydroc::n'bons. gas htibbling. or water vapor fog 

• > 3 kW! sq. meter heat load (maximum heat load sustainable on e}.'})Osed skin for 
more than a tevv minutes) 

• >10ppmH2S 

• Bmmdmy is generally a shmter distance upwind than downwind from the well 
and i~ variable as blowout ;:md weather conditio11~ change. 

• Restlict Hot Zone access to only blowout specialists and personnel they brief and 
accompany. Minimize pe1-sonnel :in "HOT ZONE". 

• Prepare Contl'Ol Plan 

• Pollution Containment 

• Blowout Contl'ol Operational Plan Review 

• Safety Meeting Guidelines 

• Pre-job nmdown 

• Individunl responsibilities and job site duties discussed 

• Hazard~ review and mitigation steps 

• Evacuation route 

• Task Action Items to Emergency Respo11~e Team 

• Individunl responsibilities and job site duties discussed 

• Hazard~ review and mitigation steps 

• Evacuation route 

(9) Constn1ction of Plastic Lined Wellsite Water Reservoirs. Well tlretlghting will 
require 1.000,000 gallon water supply reseiVoil-s per well tlre. The water reseiVoil-s 
will be located as required to suppott well tlre fighting activities. BRS will build 
L 000,000 gallon reservon· pits approximately 62 mete1-s square with a depth of 2 
mete1-s. lined with polyethylene. At one of the comers, there will be a sump area at 
approximately 3 meters squme. with an additional depth of .25 mete1-s. The reservoir 
tloor smface will slope down to the sump al'ea. 
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The polyethylene liner will be shipped :in rolls :md welded out in the field by a 
Slibcontl'act or. 

The reservoir will require a mininnun of 5.000 gallon per minute re-supply rate for 
each major bmning blowout and will continue to be tilled after the fiTefighting shift 
end~. mltil it reaches its required vohune. 

4. SERVICE SUPPORT. See Base PLAN. ANNEX L 

5. COlVIlVL\ND AND SIGNAL. See Base PLAN. ANNEX A and ANNEX H. 

ACKNOWLEDGE 
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TAB D (\VATER INJECTION) to APPENDIX 2 (ENGINEERING) to ANNEX F 
(ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT 
PLAN 

REFERENCES. See ANNEX N, Appendix 4. The water it~jection description and condition are based 
on Reference 1. Repmt of the Group ofU nited Nations e.;.;:pelts established Pmsuant to Paragraph 30 of 
the Secmity Cmmcil Resolution1284 (March 2000). Reference 1 was prepared based on site visits to 
both the Notth and South water supply and it~jection tadlities. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumption. The ctment condition of the water ii1take. water tl'eatment and i11jection facilities ill 
both the Nmth and South is based on itliCmnation contaii1ed in the UN Repmt (ref 1). 

2. lVllSSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. At the d:iJ·ection ofthe PCO. BRS will deploy an Assessment Team for 
the water supply and water ii1jection systems .. The team will presc1ibe the necessmy remediation 
emnts to restore the water i11jection system to the design operational levels. The assessment mld 
remediation of the i11jection wells are covered sepmately ill Tab C (Wellheads). Tlu-ee potential 
scenmios- best case, most probable case. and worst case- are considered tor assessment and 
repair/replacement ofthe water supply and i11jection system. The remediation ofthe sul~ject 
systems is c1itical to the enhanced oil recove1y operations and a key component ill achieving 
higher production levels from the tleld~. 

Ctmently there are two separate main water it~jection supply tl:ldlities. one seiVicing the Kilkuk 
tleld~ ill the nmth. and the other servicii1g the Rmnailah and /\z Zulmii tlelds ill the south. In 
general. the tadlities are ill poor condition as a result ofthe lack of spare pmts needed for repaiis 
and general mait1tenance. In the south, the main water intake and tl'eating facilities are located 
near the City ofBasrah on the Ciannat Ali waterway adjacent to the Euphrates River. In the nmtlt 
the water supply and tl'eatment tacilities are located otfthe Little Zab River. situated between the 
A vanah and Baba Domes near Kidmk. 

1) South Facility. This facility co11~ists of an intake stlTtctme equipped with tom lift pumps with 
a total capacity of approximately L2 million banels per day (35.000 gpm), water treating 
tacility, and 10 outlet pmnps which move water to the i11jection facilities. See Figure 1 (page 
4) tor a typical water supply and il1i ection facility schematic. The tl·eated water is distlibuted 
to 10 it~jection pmnping stati011~ ill theN mth and South Rmnailah Fields. and approxitnately 
4 7 ii1i ection wells in the .A.z Zubair Field~. The total munber of :i:I~jection wells is not presently 
known for the Rmnailah Field~. 

Ctmently only three out of the tom itl.take pmnps are operation.<~!. litnitiiJg the total capacity 
to approximately LO million barrels per day (MM BPD), and otily t\vo of the 10 tl'm1~fer 
pumps are operationaL In addition. the pumps at the 10 it~jection pumpii1g stations in the 
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Rmnailah fields are also known to be in poor condition. The water il~jection system is limited 
:in pressme and is not providing the proper vohune ;:md pressme to the required levels for the 
il~jection wells. The water treatment tadlities were origiltally designed to tilter pmticles 
down to 4 micro11<::. however ill its Clment state it can only tilter pmticles down to 7 micron<::. 

2) North Facility - Although detailed information is lm<.wailable. it is lmown that the facility is 
designed to e)<..1Jact and treat L5 MM BPD (43.7500 gpm) ofvvhich 1 to L1 MM BPD (32.083 
gpm) is il~jectedinto the Kil'knk fields. Based on the faclities in the Rmnailah Field<::. it is 
assmned that the facilities co11<::ists of an intake stmctme vvith tilter ocrens and lift pmnps. water 
treatment plant. tmnfer p1.unps, and il~jection pumps. The ti·eated water is distlibuted tl'om its 
central location to the edges ofthe field. a distance of about 50 km (about 30 miles). As in the 
south. this facility is also in poor condition due to the lack of spare pmts. Based on the UN 
Repmt, the chemical tremnent of water is c1.mently bei11g done manually since the automated 
system is not ftmctionil1g prope1ly also due to the lack ofpmts. Due to the poor geneml 
condition of the subject facilities. quality and rate of water il~jection is difficult to con.tl'oL 

b.) Assessment 

Assessment of the Nmth and South water supply and il~jection systems should be ilritiated eady 
ill order to identify the e)<..tent of remediation reqlrired. and to develop a list of replacement pmts 
ltav.ing lo11g lead tilnes. In generaL extent of the assessment will be consistent tor all assmned 
scenmios with rome minor vmiatio11<:: based on the amomrt. of danwge. The Assessme1rt. Team 
will include i11dividuals from multiple relevent disciplit1es and vendor teclurical representatives 
tor specialized equipment assessment The major items to be assessed are as follows: 

1) Concrete intake stn1ctme 
2) Ilrt.ake tilters and lift pmnps 
3) Second stage tilters and chenrical il~jection paclmge 
4) Trm1<::fer pumps 
5) I11<::tnunentation and Controls 
6) CmTosion protection system 
7) Power supply 
8) Water distribution pipelitte 
9) Water il~jection pmnps and dlivers 

The assessment process should i11clude. to the extent possible. ilrt.erviews with the cmrent plant 
operators ill order to obtain i11fonnation on the condition of the plant and to help tocus the 
iltspection etlolt.s ilrt.o the riglrt areas. Inspection ofthe facilities will include visual i11pectio11<::. 
non-destructive testi11g, and service testil1g as appropriate tor the various pieces of equipment 
Based on the tlndittgs, an evaluation will be done to detennilte the best comse of action to 
remediate the plant facilities based on cost and schedlile. In some cases. tlris will mean complete 
replacement of existiltg equipme1rt!system<::, and ill some cases ( slibject to availability of pmt.s) 
reftu'bishing the existiltg equipment/systems. 

Water distlibution system will also be i11<::pected to assme that the quality of tl·eated water will be 
mail1tained throughout the system. The il1.;::pection will be conducted ill a similar mmmer as the 
iltspection of tlte oil pipelittes :md will i11clude check tor leaks. corrosion. mechmrical damage 
and clemil:iness. 

c) Plan 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-2-D-2 
SECRET As of 8 May 2008 



SECRET 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

1) Worst Case- For the worst c::~se damage scenmio. it is assumed that the w::~teril~jection 
supply facilities. one servicing KilkukFields and the other servicing the Rmnailah Fields. 
have suifered major damage with the exception ofthe :intake st.1nctmes. The water 
distlibution pipelines are assmned to require 5 percent damage repair in addition to the 
normal wear and teaL The e);.tent of the damage to the centlnl water supply includes the 
:intake filter screen. intake lift plunps, treatment facilities. tnmster pmnps ;:md contn\ls. In 
addition. it is assmned that the water injection pmnps for the ten sets ofpmnp.ing statio11s for 
the Rmnailah ::~nd Kida.1.k Fields :.1re :.1lso totally destl'Oyed. A total of 40 ii~jection pmnps at 
the Rmnai1'1h Fields and a total of 40 ii~jection plunps for the Kilkuk Fields have been 
assmned to need replacement 

2) Most Probable Case- For the most probable case, it will be assmned that the tom ii1take 
pmnps tor Rmna:ilah and Kilknk are ii1need of replacement It will :.1lso be assmned that all 
ii1t:.1ke filter scree11s will requ:iJ·e replacement. However. it will be assumed that the stn1ctural 
ii1teg1ity ofthe ii1take stmcture is sound. 

It is assmned that the treatment facilities. ii1cluding chemical ii~jection, at Rmnail:.1h m1d 
Kidml.;: are not dmnaged but ii1need ofmaii1tenance. It is assumed that the 10 tmnsier pmnps 
at Kii'lmk and Rmnailah have been da:maged and requ:iJ·e replacement It is assmned that 20 
of the 40 ilyection pmnps at the Rmnailah and Kidmk plunplng statio11s will requ:iJ·e 
replacement There tore one-h:.1lf of the water il~j ection pmnps will be replaced m1d the 
remainder ofthe pmnps will be refm'bished with the procmement of appropriate spare pmts. 

It is assmned th:.1t 5 percent of the water distlibution pipeline has collateral damage in 
addition to the nonnal wear and teaL The lii1e vvill be rep:.1ired and cleaned prior to placii1g 
back ii1 opemtion. 

3) Best Case- For the best. case scenario. it is assmned that the water ii~jection supply facilities 
tor both the Kii'K.nk Fields ii1 the Nmth and the Rmnailah Fields ii1 the south are in a 
condition simil:.1r to the UN repmt tor the South with no major war damage. Since the UN 
Repmt otily provides ii1tonnation on the condition of the system tor the Rluna:ilah Fields. 
siin:ilar conditions will be assmned tor the Kitknk Fields. 

Based on the UN Repmt (Ref 1) tor the south. tlu·ee out of the tour lift pumps at Gmmat Ali 
are opemting. The tlu·ee oper::~ting plunps will be refm'bished with the required spare pmts 
and the remaining intake pump will be replaced with a new pmnp. As the UN Repmt did not 
comment on the condition of the ii1t.:.1ke stmctme. it will be assumed that the stntctmal 
ii1teg1ity is not compromised and no repairs are required. The iilt.:.1ke tllter screens are 
assmned to be ii1 acceptable operatii1g condition and are not ii1need of replacement It is also 
::~ssmned th:.1t the water tl'eatiitg tadlities :.1re not wodill1g to design conditio11s and require 
some repails to the tlltering system ::~nd chemic:.1l il~jection package. There are cmTently 10 
tmnsfer pmnps at the water tTeatii1g tacility with only two operationaL The two operati11g 
pumps will be refm'bished with the required sp:.1res ::~nd the the remaiiliitg eight pmnps will be 
replaced with new plunps. 

The UN repmt st.:.1ted that the water ii~jection plunps tor the five sets of pmnping ta.c:ilities tor 
Nmth Rmna:ilah and the tlve sets tor South Rmna:ilah were were ftmctioning due to the lack 
of sp:.1re pmts. It is ::~ssmned that the 40 ii~jection plunps at the ilyection pmnp stati011s can be 
made operational with the provision of spare pmts. The s:.1me assmnptio11s apply at the Kidmk 
Fields. 
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It is ::.ssmned tllat the pipeline will not h::.ve coliater::.l dmnage and will require minor repairs 
due to nonnal we::.r ::.nd te::.r. h1 additiOil it is assumed th::.t the line will need :intem::.l 
cle::.ning. 

TYPICAL WATER SUPPLY AND INJECTION SYSTEM 

Well Sites 
I 

~ Central Water Supply 
I 

+-a Field Injection Pumps 

... a 
+a 
+a 
+a 

+o 
+o 
+o 
+o 
+a 

Figure 1 

4. SERVICE SUPPORT. See B::tse PLAN. ANNEX L 

5. COIVllVL\ND AND SIGNAL. See Base PLAN and ANNEX H. 
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TAB E (FLO\VLINES) to APPENDIX 2 (ENGINEERING) to ANNEX F (ENGINEERING 
AND CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See .~NEX N. Appendix 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumption. Tllis section is not based on specific knowledge ofthe state (condition) of tlowlines 
or flowlines designs used :in Iraq. 

2. lVIISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. At the direction ofthe PCO. BRS will deploy an advanced pmty which 
will pertonn the prep:.1ratory primitization ofthe Imqi crude oil infrastructure. The assessment 
team will be called torward and will be prep:.1Ted to peltonn assessments upon ani vaL 

b. General: 

1) Flowlines are the pipes tll.(lt cany the fluids produced by the wells to a location where the tlrst 
processing of the tluids occ1.u·s. Processing involves sepmating the gas tl·om the liquids and 
may include separating the oil fi·om the produced water. This location is most usually called 
the Gas Oil Sepmntor Plant (GOSP). 

2) The diameter ofthe flowlines m11ge from 4 to 12 :inches nominal diameter. Most flowlines 
will be less thm1 8 inches nominal diameter. 

3) The lengths of tlowlines range fi·om a tevv hundred teet to five or more miles. 

4) The wall tlridmess of tlowlines is relatively high since they are designed tor the maxinnun 
pressme that the rese1voir can produce at the wellhead Le. the shut-in wellltead pressme plus 
an allowance tor corrosion. 

5) Flovvlines may be on the smta.ce or may be bmied or the tlow line may have been laid on the 
smface and a berm b1.rilt over it 

6) There will be an individual flowline fi·Oin each welL Individual well tlowl:ines may be 
combined (mmritolded) into a single. larger tlowline. A generic GOSP inlet mmritold may 
have up to 20 slots to accommodate the inconring lines. Consequently. the number of 
tlowlines t]l.(lt need to be assessed will be as lmge or larger (due to the combined flowline 
sections) than the munber of wells to be restored to production. 

7) For wate1tlood illi ection wells there will be an individual water :i:J~jection pipeline to each welL 
For the pmposes of assessment mtd rep:.1ir, water illjectionlines are the smne as tlowlines. 
(Water illiectionlines have different intemal corrosion tailure processes than oil or gas 
tlowlines due to dit1erences in the tl1.rids canied.) 
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1) Flowline Assessment 

a) At the direction ofthe PCO, the assessment team will initiate an assessment process :in 
the eve11t area. Upon notice to proceed. assessment teams will visit pre-determined sites 
to assess the extent of repair. refiu'bishment or replacement necessary to reim:tate the 
different facilities' tlowlines. 

b) A prelimillai)' assessment of a tlow line vvill be made by a visual im:pection of the flow 
line trom one end to the other to get a stmting munber and general idea of the ammmt of 
repair work needed. 

c) This visual assessment has at least two limitations: 

(1) Even if there are no visual indicatiom: of a leak the line may be incapable of 
witltstanding the pressme the well can exe1t on it due to corrosion or other ta.ctors. 

(2) Visual assessment may identify indications of a leak that has ah·eady been repaired. 
or :incorrectly identify which lil1e is leaking. 

2) Damage Types and Repairs. Types of flowlil1e damage BRS will identify. il1spect repair 
andior replace i11clude: 

a) War damage. Obvious wm· related damage such as damage trom explosio11S. fires. etc. 

b) Operational damage fi:om i11temal and!or external corrosion. The pipelil1e may have been 
operational before hostilities but conosion may have proceeded to a c1iticallevel dming 
the period of inactivity. This type of damage might only be revealed by a pressme test or 
if a section of the line is removed to repail' war damage . 

c) Slibc1itical damage such as dents. bends, etc. Depending on the flow lil1e wall thickness 
and the opemtiiJg pressme. a tlovvline can often continue to provide satisfactory se1vice 
for a period oftilne. Dent kinks. and gouges illtl'oduce locatio11S of high stl'ess i11 a line. 
Fluctuati11g line pressmes eve11tually lead to metal fatigue tailmes at these locations. 
Coitseqnently. repairing snell damage may not be a priority. but should not be indetlnitely 
ignored 

3) Repair! Replacement Options: The damaged section(s) oftlowlines will be removed and 
replaced. Small leaks will be temporarily repait·ed and stopped by i11stalling a suitably 
designed clamp armmd the flow line. 

Before restoring a tlowline to seiVice BRS will pressme test the tlowline to L25 times the 
slmt-il1 well head pressme. This pressme test will be done tor flowlines that have been 
repaired and tor tlowlines identified as not needil1g repair. 

4. SERVICE SUPPORT. See Base PLAN. ANNEX L 

5. COlVIlVL\.ND AND SIGNAL. See Base PLAN. ANNEX H. 
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TAB F (GAS OIL SEPAR4.TION PLANT~) to APPENDIX 2 (ENGINEERING) to 
ANNEX F (ENGINEERING AND CONSTRUCTION) to LOGCAP CONTINGENCY 
SUPPORT PLAN 

Time Zone Used throughout the Plan: h·aq. 

Task Organization: See ANNEX A. 

1. SITUATION. 

a. General. See ANNEX Band current INTSUlVI 

b. Unfriendly Situation. See Base PLAN and ANNEX B 

c. Friendly Situation. See Base PLAN and ANNEX B 

d. Assumptions. SeeBase PLAN and ANNEX F. 

2. MISSION. BRS. on order ofthe PCO, conducts operations :in support of assessment. engineering. 
com:trnctiOil restoration of facilities. and resmnption of cmde oil production capacity to 3. 1 million 
banels per day (MM BPD) . 

3. EXECUTION. 

a. Concept of the operation: 

1) The work to reim:tate haq · s oil field production. Gas Oil Sepmation Plants (GOSPs ). and 
crude oil e.X"}JOit ta.cilities will be completed :in the shmtest possible time. 

2) A 'best case· scenario will be based on repair and re-use of the existing equipment 

3) A 'wmst case· scenario will provide new equipment of adequate design capacity. 

4) BRS will receive necessmy power at batte1y limits of each GOSP tl·om otheis 

b. Gas Oil Separation Plants (GOSP) Restoration Concept 

1) GOSPs which have sntlered maj m· damage will be replaced rather than repaired. 

2) Replacement GOSPs will be designed and executed on a standardized basis of 300.000. 
100,000. or 25.000 BPD capacity and constructed at a "greenfield'' site near existing 
Cl-OSPs. 

3) Restoration of the pmnp stations will be a standard design to match the production/expmt 
capacity, with one or two sets of series pumps depending on the required flow rate :.1nd 
outlet pressme. The pmnp st.ation will be com:trncted at a"greenfield" site near the 
existing pmnp statiom:. 

4) The existing oil wells related to each GOSP. are assmned restored and reused at their 
c1ment repmted sustainable tlow mtes. 
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5) GOSPs include booster/shipper p1unp tnlim: to tnmster the oil tlu·ough the existing pipelines 
to the pmnp statio11~. Additional engineering studies may show that new lmger pipelines 
can replace the existing pipelines <~nd reduce the p1unp sizes cmrently assmned. This 
alternative probably is an economically attm.ctive action to be studied dming final 
engineering. 

6) The associated gas fi·om the oil tlelds will be recovered by repairing the existing and/or 
building new gas gathe1ing and compression statio11~. and gas processing plants. The 
recovered gas will flow to the existing gas pipelines and distribution systems. Fuel gas tor 
operating gas tm'bine generatms or existing pmnp gas hu'bi:ne drivels will be taken from the 
gas system If the existing gas system is not av<~ilible. fhel gas will be taken directly from 
the high pressme CfOSP separator onsite and piped 1mtreated to the gas tm'bines in the area. 

7) The GOSP restoration sites are detailed in Table 1. Repair and refm'bislnnent will be based 
on the nameplate rated capacity. Replacement will be based on using the standardized 
design. See Attachments to tlris Tab for the ty}Jical GOSP design. This production 
capacity is based on the assumption that the crude oil wells are reused or restored as 
needed. 

Table 1. GOSP Restoration Sites 

SOUTH REGION CRUDE OIL PRODUCTION F ACILillES 
GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS 

SOUTH RUMAILAH AREA 
QURAINAT 10 

SHAMIYA 2S 

I RUMAILAH SOUTH GOSP 3R 

JANUBIA 4J 

TOTAL SOUTH RUMAILAH 

GOSP SITE 

RUMAI LAH NORTH GOSP 4 

RUMAILAH NORTH CENTRAL GOSP 

NORTH RUMAILAH GOSP#2 AND 
JANUBIA SOUTH 

I NORTH SHAMIYA GOSP 

NORTH RUMAILAH GOSP # 5 

TOTAL NORTH RUMAILAH 
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350 257 
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NORTH RUMAILAH AREA 
NAMEPLATE ESTIMATED 
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250 114 

360 67 

125 64 

1375 117 

400 
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180 TOGASSYSTEM 

I 235 TO GAS SYSTEM 

164 TO GAS SYSTEM 

700 
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47 TO GAS SYSTEM 
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82 TO GAS SYSTEM 

280 

As of 8 May 2008 



SECR Effl<:lOFORII:! 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

Table 1. GOSP Restoration Sites continued 

Az ZUBAIR AREA 
GOSPSITE NAMEPLATE ESTIMATED 

RATED PRODUCTION 
CAPACITY (MM CAPACITY 
BPD) (MM BPD) 

I Az ZUBAIR GOSP CENTRAL 

Az ZUBAIR GOSP # 1 92 

Az ZUBAIR GOSP #2 30 

I Az ZUBAIR GOSP #3 

Az ZUBAIR GOSP #4 45 

TOTAL Az ZUBAIR 250 

ALLUHAYS 
GOSPSITE NAMEPLATE ESTIMATED 

RATED PRODUCTION 
CAPACITY (MM CAPACITY 
BPD) (MM BPD) 

AL LUHAYS GOSP 40 

TOTAL PRODUCTION SOUTH OF CANAL 1690 

GOSPSITE 

WEST QURNA CG8-6 U/C 

WEST QURNA CG8-7 U/C 

WEST QURNA CG8-8 U/C 

ABUGHURAH 
ABU GHURAB NORTH GOSP 

ABU GHURAB SOUTH GOSP 

I MAJNOON 
I MAJNOON GOSP 

I JABAL FAUQI 
I JABAL FAUQII\IORTH GOSP 

JABAL FAUQI SOUTH GOSP 

BUZURGAI\I 
I BUZURGAI\II\IORTH GOSP 

I BUZURGAI\I SOUTHERN GOSP # 1 

I BUZURGAI\I SOUTHERN GOSP #2 
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ESTIMATED GAS 
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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) 
BPD) (MM BPD) 

BUZURGAN SOUTHERN GOSP #3 7.5 5 GAS FLARED 

NASIRIYAH 
NASIRIY AH GOSP 30 21 GAS FLARED 

SUBBA 
SUBBAGOSP 10 7 GAS FLARED 

HALFAYA 
HALFAYAGOSP 10 7 GAS FLARED 

NAHRUMAR 
NAHR UMAR GOSP 50 10 7 GAS FLARED 

TOTAL PRODUCTION NORTH OF CANAL 435 303 GAS fLARED 

TOTAL SOUTH REGION 2125 1155 TO GAS SYSTEM 
331 GAS flARED 

NORTH REGION CRUDE OIL PRODUCTION F AGILITIES 
GOSPSITE 

KIRI<UI< FIELD 
BABAGOSP 

SHURAUGOSP 

HANJIRA GOSP 

QUTANGOSP 

SARALUGOSP 

SARBASHAKAH GOSP 

JABAL BUR 

TOTAL KIRKUK FIELD 

GOSPSITE 

BAY HASAN NORTH GOSP 

BAY HASAN SOUTH GOSP 

JAMBUR 
JAMBUR NORTH GOSP 
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GOSPSITE NAMEPLATE ESTIMATED ESTIMATED GAS 
RATED PRODUCTION PRODUCTION FROM 
CAPACITY (MM CAPACITY GOSP (MM SCFD) 
BPD) (MM BPD) 

I JAMBUR SOUTH GOSP 14 TO GAS SYSTEM 

I KHABBAZ 
I I<HABBAZ GOSP I 50 TO GAS SYSTEM 

I SADDAM 
SADDAMGOSP 40 20 GAS FLARED 

QAIYARAH GROUP (HEAVY OIL) 
QUIY ARAH GOSP 5 1 GAS FLARED 

1\JAJMAH 5 1 GAS FLARED 

JAW AI\! 5 1 GAS FLARED 

QASAB 11 GAS FLARED 

AYI\I ZALAH 
AYI\I ZALAH GOSP 8 2 GAS FLARED 

BUTMAHGOSP 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 GAS FLARED 

TOTAL ESTIMATED PRODUCTION CAPACITY 3085 1770 
OIL (MM BPD), GAS (MM SCFD) 
ESTIMATED GAS RECOVERY FOR EXISTING SYSTEMS 1405 
(MM SCFD) 

I ESTIMATED GAS FLARED AT GOSP SITES (MM SCFD) I 365 

c. Electrical Concept 

1) Power will be s:upplied to the batte1y limit of each GOSP by othe1s. This: power s:upply is: 
criticl11 to the ove1nll s:uitability/ support ofres:tonltion at s:ites: with moderate or p::n1ial 
damage. Fm1her. pres:ervation of the 50 Hz grid is: the most efficient p:.1th toward fhtme 
downs:tream production development and optimization initiatives:. 

2) To achieve .. quick fix"' res:toration. the GOSP will be des:igned for the readily avl1ilable 
lmge p1nnps: and generator rentals: identified by the U.S. Army Corps ofEnginee1s 
(USACE). Pumping s:tatiom: and GOSP mrits: (i.e .. facilities:) with irreparable damage to 
pumps: and! or their drivels will be retTofitted with 60 Hz power to exploit the immediate 
availability of pmnps: rated for operation vvith 60 Hz electTical power. Any exis:ting 
an.;climy 50 Hz equipment wlrichis: s:1ritable for opemtion at 60Hz will be identified and 
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evaluated tor continued service. Allnevv equipment will be designed for satisfactory 
operation at 50/60Hz. 

3) In the interest of:thtme development initiatives. any GOSP that is conve1ted to U.S. 
voltages and frequency (Le. 13.8 kV/4. 16 kV/480 V, 60Hz) tor'"qrt:ick fix·· restomtion. if 
economically advantageous to do so. may be restored to the site· s miginal tl'equency and 
voltage once the local power grid is reliable. 

4) Undmnaged CiOSPs that ;:~re com:idered operational will not require :install;:~tion of any 60 
Hz equipment and will remain on 50 Hz power supplied fi·om the power grid. If this 
supply is not available or deemed 1urreliable. tempmary 50 Hz genemtion will be 
provided. 

5) The electlic;:~l design is based on the standard GOSP com:tn1eted ;:~t a '"greentleld" site 
adjacent to each of the existing GOSP locations selected. The system is designed with 
redundant generation and the generator selection is based on the readily av;:~ilable 1mit 
identitled by USACE. See Enclosmes 8. 9, and 10 to this Tab. In many c;:~ses the 
generator selected could be oversized based on actual site load.::: but due to delivery time 
coit<::trai:nts these selectio11.::: are best for a" quick tb:" solution. These generatms are, 
however. sufficiently sized to acconunodate any known GOSP load.:::. The immediate 
availability of more-suitably sized 50 Hz equipment will be considered as an option. 

6) The desig1t construction and in.:::tallation of a new standard GOSP is based on a 60 Hz 
system and will be in accordance with U.S. :indlt<::tly standards. codes. and practices. The 
design will be based on the tollowing standards: NEC. ANSI. IEEE. NEMA. and UL 
Repairs or up-grades to existing GOSP where the power system is to remain at 50 Hz will 
be in accordance with prevailing standard.:::. codes. and pmctices where applicable. 

7) The design of all GOSPs are similar in respect that the electlical system is based on4160 
V genemtion with step-up tmnstonners to supply power for the shipping pmnps rated 
13.2 kV, 3500 HP. 60Hz, 3plt The boosterpmnps and stabilizerpmnps will be 4000 V. 
60 Hz. 3 ph electlic drives. The system voltage for low voltage motors and loads will be 
480 V. 3 plL 60Hz. 

8) The B aba GOSP and Kidm.k stabilizer facilities are consideied as one plant with respect 
to the electl'ical distl'ibution system. One central gener;:~ting site and electlical power 
hmt.:::e will supply power for the GOSP. Stabilizer Train Land St;:~bilizer Tmin2located 
at the GOSP. All medimn voltage motms will be fed from t1Iis centml electrical power 
hou.:::e. Each Stabilizer Train will have an electrical/control building located :in an 
1mclassified (non-hazardous) area adjacent to the process t'hcility. This electli.cal!control 
building will supply power ( 480 V) to the process unit 

9) For the "quick tlx·· solutioiL the electlical distl'ibution and control equipment will be 
:installed in a pre-t'hb1icated electlical building. This building will hmt.:::e the 15 kV 
switchgear. 4.16 kV switchgem!MCC. 480 V switchgear. low voltage MCC. UPS system. 
125 VDC system. and lighting panelboards. The building will include a batte1y room and 
a co1ltrol room. All equipment will be pre-inst;:~lled in the building. wired and tested at 
the building tal)licator's t'hcility. The electrical building will include 100 percent 
redundmlt. HVAC and Pressmization 1urits. The completed building will be slripped as a 
package 1urit to the GOSP site :in one or more slripping sectio11.::: dimen.:::ionally designed 
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for air freight and armnged tor easy field re-connection. The approach of a pre-tabticated 
building will facilitate the constn1etion and commissioning eftlciency. 

10) Provision tor fntm:e power gtid tie-in will be accomplished by im:tt:~lling two fntme 
:incoming bret:~ker sectiom: on the 15 kV switchgear. These incoming sections ultimt:~tely 
will be supplied grid power fi:om 11 kV step-down tram:fonneis. See Figm:es 8. 9. and 10. 

11) New 60 Hz transtonner will be equipped with taps as required to pen nit 50 Hz opemtion at 
coresponding 50 Hz standm'd voltages (Le. 13.8/11 kV. 4.16/3.3 kV. 480/380 V). 

12) Aju.stable fequency dtives (AFD's) mt:~y be considered tor application to large 60Hz plunps 
as an option. The AFD's would allow 3500 hp. 13.2 kV. 60Hz electric motor drivels tor 
pipeline shipping pmnps to be u.sed on a 50 Hz power grid. The AFD would provide 
frequency conversion fi·om 50 Hz to 60 Hz for the 60 Hz elect1ic motor and would also 
provide a"soft stmf' for the 60Hz electlic motor. which would decrease the ammmt of 
generation required. The AFD could be u.sed for tlow control on the pipeline shipping 
pmnps as welL 

d. Mechanical Concept 

1) The .. quick tlx" phase will :include inspection by qnt:~lified mechanical inspectms of 
designated existing facilities for damage. Damaged or desf1·oyed equipment will be 
repaired as applicable. 

2) Existing machinery equipment tor which spare pmts are not available in the mmket will 
be replaced. 

3) Existing stt:~tic equipment such as pressm:e vessels, separato1s. tanks. heat exchangers. 
filters. etc. will be inspected for damt:~ge. Damaged gaskets will be replaced. 

4) All new equipment procmed will be designed fabricated il1spected and tested in 
complete compliance with the latest editions of all applicable il1du.st1y codes and 
standards including API. ASME. ANSI, TEtviA. NEC. NEMA. NFPA. OSHA. etc. and 
conespondii1g BRS standards and specifications. 

5) Whenever possible. all major equipment will be fabricated and delivered on 
skids/modules with associated pipi11g. valves. il1stnunents. controls. wires. cables. etc. all 
completely pre-i11stalled ready for e;.;.temal hook-up. 

e. Instrumentation Concept 

1) For the "quick fix" phase where there is intent to restore a tacility. BRS will conduct a 
site smvey. As facilities have been in opemtion tor many yem·s they will have a vmiety 
of il1stnunentt:~tion and control systems ill use rm1gil1g fi·om pnemnatic self contained 
controllers to electronic Dist1'ibuted Control Systems. Repails will involve evaluatil1g the 
health of il1dividual devices and systems to determine if they can be retmned to setvice or 
nnt.st be replaced. 

a) Tmnsmitters iftom1d defective will be easily replaced. Pressm:e gauges and 
thermometers can be acquil·ed ill standard lnJlges to tacilitate mpid replacement 
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b) Control valves ::md flow elements cannot be pre-ordered. They <:lie items thflt lmve 
to be specified based on tacility process condition. If control valves are tcnmd to be 
detective. mmnml bypass valves can be utilized 1mtil replacements can be somced 
but they will require mamwl operator inte1vention. Local indicators will be 
required in sight of bypass valves to facilitate this controL 

c) Relief valves <:lt amininnun must be removed and tested p1iorto restmt. As they are 
individually sized <:lnd will likely be fi:om seveial different manufactmeis it is 
recommended tJmt a selection of st.<:lndm·d sized valves with a range of orifices is 
acquired to facilitate rapid replacement. 

d) Non electl'otric control systems will require eventual replacement with electr011ic 
syst.ems as conmnuric<=ltion between GOSPs. p1unp statiom: and loading tenninals is 
essential tor proper field operations. 

2) For each .. greenfield'' facility. a contn\1 system based on sta:nd<:lrd lndustTial Control 
System will be utilized. This system is retered to as the Plant ContTol<:lnd Monitoring 
Systems (PCMS). The PCMS will com:ist of tleld :instnunentation and computer based 
sub-systems (Process Autonwtion System and Safety System). 

a) The tleld instnunent<:ltion will be wired to local j1mction boxes distl'ibuted 
tJrroughout the ta.cilities. Cables from the loc<:lljmtction boxes will be wired to 
Controllers and Input/Output (I/0) Panels tor the PCMS. The Process Automation 
System (PAS) <:lnd Safety System (SIS) contn\llers and I/0 panels will be located in 
the ContTol room. 

b) A Control Center will serve as the prim my operator interface and monitoting 
loc<:ltion tor each facility. The Contl'ol Center will be in a dedicated <:lrea of the 
ElectTic<:ll Building tor the facility. A pc.:based computer will seiVe as the 
operator's console tor the PAS and Safety System Tllis com:ole will inted'ace with 
the PCMS via a data highw<=ly. 

c) The following design practices will be adhered to in the design of a new ta.cility: 

( 1) St<:lnd<:lrd 24 \IDC, 4-20 milliamp field timL.;:mitteis will be utilized to monitor 
and contl'Ol the vmim1.;: t1ow. pressme and tempenltme process conditio11o;:. 

(2) For level me<:lsmement. the preferred technology i.;: mdar as it is imnnme to the 
et1ects of clmnges :in specific giavity of me<:lsmed t1lrid.;:. All level contTol and 
motritoting t1m1~mitters will be mmmted on t1m1ges on the top of tanks. For 
t1oating rooftype tank..;:. float or hydrostatic gauging system will be utilized. 

( 3) Use oflevel gauges will be minimized but armored gage glasses will be 
utilized if necessmy. 

( 4) For pressme me<:lsmement. t1m1smitteis and gauges will be connected to vessels 
( 1 \!:-" mininnun) and piping (3/4" npt) utilizing isolation valves. 
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( 5) Flow measmement tor non custody tmnster application will primarily be made 
with orifice meters. For custody tl'ansfer of oil tmhine meters will be utilized 
and tor custody tmnster of gas. oritlce meter nut~ will be used. For oritlce 
meters the preteiable connection is to direct mmm.t tTansmitters to minimize 
impulse line errors. 

(6) Temperatme tm11~mitters will be direct mounted to thennowells. Elements will 
be 100 ohm platimun RTDs. Thennowells will be fabticated from 316 SS bar 
stock as a mininnun. with 1 ~!:-" tlanged process connectio11~ on piping and 2" 
on vessels. 

d) A safety system :independent, stand-alone. high integrity system will be provided to 
implement satety related intetlocks. SIS systems will be designed and programmed 
based on approved cau.~e and et1ect chmts. The cause and etfect are based on the 
requirements of API-RP-14C and all mod:itlcations to the approved logics will 
require a management of ch;:mge procedme. The SIS system will be selected to 
provide necessary reliability to bring tacility to a sate condition :in case of an upset 

e) In general, the tlip philosophy will be to de-energize to tl'ip (fail-safe) tor process 
and pmnp tl'ips. SIS sensors will not be used tor process controL but the same 
sensor may be used tor monitming. All SIS main controllers will be connected to 
the PAS via redundmlt. connmmicationlinks to tl'm1~nrit alarm. status and command 
fnnctio11~. 

f. Piping Concept 

1) The "quick tlx" phase will e1lt.ail i11~pection by a cettitled piping inspector. Damaged 
piping will be repaired or replaced I11~pection. repair, testing and replacemetlt will be 
per API 570 Piping I11~pection code, API RP 57 4 h1~pection ptactices, and ASME B 3 L3 
Process Piping. Repair may involve cutting and re-use of existing matetiaL Valves will 
be i11~pected tor damage. Damaged valves will be replaced or repaired. 

2) Gaskets on flanged connections vvill be inspected. Damaged gaskets will be replaced. 
Spare gaskets will be supplied. 

3) If eqlripmeilt is to be replaced due to damage and the replacement equipment is not 
ide11ticaL the piping connected to the eqlripmellt will not fit and will have to be revised or 
replaced by new piping. C ettitled information on new eqlripmeilt will be required. 

4) It is recommended that lrigh precision smveying eqlripmeilt such as HI CAD (digital 
captm:e) be used to verify elevations and mie11t.ations. 

5) Pipe snppmts will be i11~pected. Damaged pipe suppmts will be repaired or replaced. 
Majority of pipe suppmts can be field-fabti.cated fi:om steel plates and stnl.ctmal 
members. Special suppmts such as springs will be procm:ed 

6) For new pipe routing or for a greenfield GOSP piping. all piping will be analyzed per 
ASME B 3 L3 Process Piping Code and recommended vendor allowable load~. All piping 
systems will tollow BRS standaTd~ and specificatiot1~ tor fabrication and installation. 
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7) All piping will be non-destructive ex;:nn:in:.1tion (NDE) :.1nd pressme tested per the piping 
code betore accept::mce. Supply of potable water will be made ::.v::.il::.ble for hydrotesting. 
Pnemn::.tic testing is discmu·::.ged tor s:.1fety re::.som:. 

8) Allnevv :.1nd existing piping will h:.1ve corrosion protection. S::.ndbl::.st:ing ::.nd p:.1inting/ 
:insul::.tion will be per BRS st::.nd.:'lrd~. 

g. Facility Assessment and Restoration: The process illustr::.ted :in Figure 1 w::.s used :in the 
decision process in designing the GOSP electlic::.l systems. 

E!ccirlcai 
Assessmel\t 

Is 
Rolaiing ~q;;ipmen~: 

being R~Piac<!d wi!l> 61) 
Ht. eqliprr.ent? 

Y!?'S 

lostoll GCHz. Go"' 
Set at~C' E~drk:.a~: 

Equi!Y.'"IC!n~ 

Is Exi~ing Clectr:cal 
Ois!rib~i~ Eiq;;ipmen~ 

Operational?' 

YES 

Use Exis~:ng 
50 Hz. Eloci1ical 

Equipment 

ls Pcmef Grid 
O;:cmtional? 

YES 

NO 

Repaio5~z. 
E!cc<rical 

Equipment 

_.a.n the rrqoipm&nt 
?----..< be caoniOO~Ized frcm 

anoth&r facility? 

Replace 50Hz. 
Eectrtca~ 

Equipmen\ 

Install 50Hz. 
Gcu'lerator Se! 

Replace 50Hz. 

)--'N.:.:O'------lOoj E'l::;;~:•ttt 
Equipn"K!n~ 

Figure 1. Facility Assessment and Restoration Decision lVIap Diagram 
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Courses of Action (COAs) for GOSP 

• See Facility Assessment and Restoration Decision 
Map Diagram above. 

• Repair existing 50 Hz Equipme11L or 
COA 1 • Replace existing equipment with new 50 Hz 
(lVfinimal Damage) equipment 

• Use Power Grid. or 

• Use 50 Hz Genemtor 

• See Facility Assessment and Restoration Decision 
Map Diagram above 

• Repair existing 50 Hz Equipment. or 
COA 2 • Replace existing equipment with new 50 Hz 
(Moderate Damage) equipment 

• Use Power Grid . 

• Use 50 Hz Cfenemtor 

• See Facility Assessment and Rest. oration Decision 
COA 3 Map Diagram above 
(Major Damage) • Place electlical distribution equipment with new 

60 Hz eqlti.pment 

• Use 60Hz Genemtors 

• See Facility Assessment and Rest. oration Decision 
COA 4 Map Diagram above. 
(Major Damage; Pre- • Place electlical distribution equipment with new 
pos.) 60 Hz equipment 

• Use 60 Hz Geneiators 

STANDARDIZED GOSP DESIGN: The GOSP capacities are set at 300.000. 100.000 
and 25.000 BPD. This design capacity is adequate to encompass the maximum sustainable 
capacity (MSC) for any ofthe lmge or small existing GOSPs presented in reference 
documents (Dravving No. 3-F -002. "Simplified Flow Diagiam. Southern haq"). The 
design is e}:pandable by assuming an additional tmin wmild be cott'ltructed in the GOSP 
plot It i'l assmned that the existing wells producing into an existing GOSP will ft.mction 
as is. be repaired and! or reilt'ltated ill order to reach the oil production stated for the 
restored location. The process fl·eatment scheme is to : 

• Degas the crude oil well stream to atmospheric pressme 
• Treat with demulsifier chemical to remove water (Southern Area) 
• Every GOSP requ:iJ·es dehyruator/desalter treatment equipment 
• This treatment process will produce an expottable oil product provided there are 

adequate tlow streams from the wells. 
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TYPICAL PROCESS EQUIPlVIENT DESCRIPTION FOR STANDARD 300 lVffiD GOSP 

INLINE DEGASSER HP SEPARATOR 

MP SEPARATOR 

L P SEPARATOR 

14'-0" X 75"-0" TIT 
DP 600 PSIG, DT 200F 
14. -0" ID X 148-0" TIT 
DP 275 PSIG. DT 200F.DW 300 mt 
14. -0" ID X 148-0" TIT 
DP 275 PSICf. DT 200F. DW 300 mt 

DEHYDRATOR!DESAL TER PACKAGE 2 VESSELS 15'-0" ID X 90-0" TIT 
(ForNorthem and Southern Region GOSPs) DPIDT 200 psig/200 F,DW 100 mt 
DEHYDRATOR PACKAGE INCLUDES WASHWATER TANK AND PUMPS. WASTEWATER 
COALESCER. FILTERS AND DISPOSAL PUMPS 

BOOSTER PUMP 
SHIPPER PUMP 
AIR PACKAGE 
CHEMICAL INJECTION PACKAGE 
FIREWATER PUl'viP 
DIESEL TANK 
SLOPS TANK 
SLOPS PUMP 

DW =Dry Weight 
mt= Metlic T01me 

UTILITIES FOR GENERIC GOSP 

The following utilities are included : 
• Power Genemtion 
• Two grmmd tlares 
• Air System 
• Fire \Vater system 
• Diesel storage and trm1-s:fer 
• Water storage 
• Chemical illjection 
• Slops collection system 

22.000 GPl'vL 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 GPl'vL 175 PSL DW 2 mt 
500 BBL. DW 1 mt 
2000 BBL. DW 10 mt 
25 GPl'vL 100 PSL D W 1 mt 

NORTH RUlVL\.ILAH GATHERING CENTER : Oil from the Notth Rmnailah GOSP 4. 
Rmnailah Not1h Centml GOSP. Not1h Rmnailah GOSP #5, Notth Shmniya GOSP. Notth 
Rumailah GOSP #2, and J am1bia South tlow tJuough their respective pipelines to the degassing 
boots at the stock tank located at the N011h Rmnailah Gathe1ing Center. A new fom-m:ile. 42" 
line will be imtalled from the Rmnailah Not1h Centml to b1ing its oil to the new gathering 
center pump station. With this larger line, p1.unps may not be required at the GOSP. The gas 
liberated in the degassing boots is tlared at tJris site in a low pressme grmmd flare. The 
degassed oil flows into the stock tank vvhere the booster pmnps take suction and boosts the oil 
pressme to the suction ofthe slripper p1.unps. The oil is pmnped to the Al Faw temrin.aL 

RUlVL\ILAH SOUTH AREA IPSA-1: A new degassing boot and stock tank will be installed 
at the existing IPSA -1 p1.unp station to take the combined oil fi:om the tom GOSP locatio11-s: in 
Rumailah south. The existing 36" line from Tubah tank farm to the IPSA-1 PS will be used to 
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carry the oil fi:om the tom GOSPs to the IPSA-1 boots and stock t.mll.c A new second 36" 
pipeline is added to loop the existing 36" line (less than 1 mile) from the loc<1tion of the existing 
tie-im: with the lines from GOSP 3R & GOSP 4J to the inlet manitold at IPSA-1 site. This 
layout eliminates the Zubair pmnp station(Z-1) as IPSA-1 will be able to teed oil to the IPSA 
48" pipeline as well as sending oil to the pipeline down stTeam of the Zubair pump station(Z-1) 
by using the existing 48" pipeline back The above planning is based on the assmnption that 
the IPSA will be available tor the tiansp01t ofhaqi crude oil. 

GOSP PUMP STATION EQUIPMENT 

Deg<.1ss:i:ng boot: 
Stock Tank 
Booster Pmnp Can p1unp 
Pipeline Pmnp 
Grmmd flare 

Two Ve1tical vessels 12' by 32" 
2..~.000 bbls 60' by 46' 
22.000 GPM @ 40 psi 
22.000 GPM@ 173 psi 

NORTH REGION OIL PRODUCTION AND STABILIZATION 

1. The restomtion scenario tor the N01th Region production is desigmted tor 
:implementation at the sevenn01them Fields in and mound the Kidall.c area. The 
estimated cmrent production level is 960,000 BPD. In contmst to the oil produced :in 
the Rmnai1<1h field in the soutlt neady all ofthe oil from the nmthem Field-: is 
contamimted with hydrogen Slll.fide and must be tTeated. Le. "stabilized" betore 
refining or exp01t. The stabilization process removes the hydrogen sultlde to a safu 
level of 10 ppm or less :in addition to reducing the vaporpressme to the 13.0 psia 
general expmt specitlcation. 

2. The production from the GOSPs will flow to one or more st<1bilizer plmrts planned to 
be co11-:trncted at a "Greentleld" site near or at the exist.:i:ng "Cmde Processing Plant 
No.1". 

3. The stiategic distTibution tor the stabilized oil production includes two option-: : 

a. Feed all or palt to the retlne1ies at Baiji and/or Baghdad, 

b. E;.;port all or pmt to the StTategic pipeline flowing south or to the I-T 
(Tm'key) pipeline nmth. 

4. Design ofthe cmde oil stabilization plant: 

Standardized st<1bllization plants aTe pl<1nned. designed at a rate adequate to process 
the 300.000 BPD mmeplate capacity tor one standard GOSP. It is estimated that 3 
tTail1-: of 300.000 BPD each will be required to process the cmrent estilnated 
production level of the nmthem Field-:. The stabilization tTeatment is a heater/crude 
distillation tower process scheme. The equipment desc1iption-: consist of : 

• Feed dnuns 
• DP/DT 
• feed p1unps 

14' X 148' TT, DW 300 mt 
200 psig! 200 "F 
10,000 gpm, head 100 psi 

• feed/bottoms exchanger 40 MM btu/Ju·. DPiDT 200 psig/200 "F 
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• stabilizer f11'ed heater 240 MM btu/hr. 450 psig@ 650 F 
• stabilizer tower 18' X 80 'TT. 25 tlays. 150 psig@ 650 F. 

DW 175mt 
• heater cil'c. pumps 
• bottoms nmdown pmnp 

4.500 gpm. head 100 psi 
9. 000 gpm. head 100 psi 

• product an· coolers 
• storage tanks 

200 MM btu/Ju·. DP/DT 200 psig@ 450 "F 
50.000 BBL 

• expmt booster 
• shipper pmnps 

22.000 gpm, head 40 psi 
22.000 gpm. head 173 psi 

4. SERVICE SUPPORT. See Basic Plan. Annex L 

5. COMlVL\.ND AND SIGNAL. See Base Plan: Annex H. 

ACKNO\VLEDGE: 

BRS PGl'vL LOGCAP 

D/PCl-M 

ENCLOSURES 
1. Sonthem Standard GOSP Process Flow Diagmm (PFD). 
2. Nm1hem Standard GOSP Process Flow Diagmm (PFD). 
3. Typical GOSP Plot Pl::nt 
4. N o11h Rumailah Gathe1ing Center and Pmnp Station. 
5. Pmnp Station IPSA 1 
6. Typical Major Pmnp Station 
' Stabilizer PFD 
8. Electric One-Line Gene1ic GOSP 
9. Electric One-Line B aba GOSP and Kh'knk Stabilizer Plant 
10. Electric One-Line Shmau GOSP 
11. Typical Control System 
12. Southern Region Standard GOSP 300 MBD Upgraded with Desalter System 
13. Southern Region Standard GOSP 100 MBD Upgraded with Desalter System 
14. Southern Region Standard GOSP 25 MBD Upgraded with Desalter System 
15. Not1hernRegionLow Pressme GOSP 300 MBD with Desalter System 
16. No11hern Region Low Pressme GOSP 100 MBD with Des:.1lter System 
17. N ot1hern Region Low Pressme GOSP 25 MBD with Des:.1lter System 
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ENCLOSURE 1 (FIGURE 1 SOUTHERN STANDARD GOSP) toT AB F to APPENDIX 2 to ANNEX F. 
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Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 2 (FIGURE 2 NORTHERN STANDARD GOSP) to TAB F to APPENDIX 2 to ANNEX F. 

V-1 

@ 
-o ;:o 
0 

-I 0 m c (j) q -I 
0 ;:o s 0 
)> ~ z z =;:; s WATER 

0 )> DISPOSAL 
r z 
0 =;:; 

0 
r 
0 

1-----------------+ TO SLOPS TANK 

V-1 
HP 
SEPARATOR 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

V-2 
MP 
SEPARATOR 

P-1 
DESALTER FEED 
PUMP 

TOGAS 
PLANT 

~LJ\Ht 

FUEL GAS 

V-2 

WATER 
DISPOSAL 

P-2 
SHIPPER 
PUMP 

F-2-F-1-2 
SECRET/NOFORN 

NOTES 

TO 
STABILIZATION 

PLANT 
SPHEROIDS 

NOTE2 

1. DEGASSER FUTURE 
2. ASSUME ADEQUATE 

SPHEROIDS SURVIVE 

As of 13 January 2003 



SECRETINOFORt<l 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 3 (FIGURE 3 TYPICAL GOSP PLOT PLAN) toT AB F to APPENDIX 2 to ANNEX F 

PLOT PLAN FOR GOSP 

125a 

r·-··-··-··-··-·-------- -··-··-··-··-··-··-··-··-··-··-··-··-··-·· 

,. ------- ~ . . . . . : 
-------- ~ 

·--------, : . . ________ : 

, ________ , s 
c: 

: ________ , ;:: 

FILTER 

COALESCER 

c::=:::J 

0 0 
WASTEWATER 

1 DISPOSAL PUMPS 

FLARE D IGNITION 

SKID 

- ·-··-··-··-··-·· 

INLET 
MAN FOLD 

SI<IO 

HPPT 

MPPT 

LPPT 

TEST 
SKID 

~ 
~"' o:a. w::; 
~::> 

~0. 
0 

PUMP 0 

~~~~101 

+I· 1500' 
GROUN() FLARE 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

~ 0 

m 

"' .. ::; 
::> SHIPPER PUMPS .. 

l-_-_-]00 0 0 
0 0 

WASH WATER 
PUMPS 

0 0 

:-----------, 
: FUELGAS : 
: COMP. : 
: & FILTER I KO.: 

-----------' 

0 

[;;;] 
~ 

r-----; 

B 
. . 

----· 

~ 0 0 

DIESEL 
TANK 

PUMPS 

~~ 
0 0 

FRESH WATER I : _______________ : FOAM 
WATER 
WELL TANK 

COMM. 

TOWER " 0 

~~ 
"\,-------------, 

0 
:0 

F-2-F-1-3 
SEGRETJNOFORN 

FUTURE I 
GAS RECOVERY& I 

COMPRESSOR I 

D 
GUARD 

As of 13 January 2003 



SECRETJNOFORt~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE4 (FIGURE4 NORTH RUJ\IIAILIAH GATHERING CENlER AND PUMP STATION) to TAB F to APPENDIX 2 to ANNEX F 

RUMAILAH NORTH 

RUMAILAH 
NORTH #4 

RUMAILAH 
NORTH #5 

NORTH 
SHAM I YAH 

250 

GOSP 

300 

GOSP 

120 

GOSP 

RUMAILAH 250 
NORTH 

CENTRAL G OSP 

RUMAILAH 
NORTH #2 

JANUBIA 

75 

GOSP 

50 

GOSP 

P-21 A, B, C, D, E, F 
PIPELINE 
PUMPS 

Data Subject to Title Page Restrictions 
OtheiWise. Treat as 

32" 4MILES 

21" 12MILES 

28" 12 MILES 

12" (NEW) 

P-20A & B 
BOOSTER 
PUMPS 

DEGASSING BOOTS 

.----r--+ TO FLARE 

V-20A 

V-20B 

t~~ 
P-21A 

P-20A 

~ ~ 
t~ ''" 1-'-:.m:l 

P-208 

--. 

P-21E 

P-21F 

STOCK 
TANK 

T-20 

48" 32.8 MILES 
TO MANIFOLD 

14 MILES E 
N. ZUBAYR 
PST 

N RUMAILAH GATHERING 
PUMP STATION 

V-20A & B 
DEGASSING 
BOOTS 

T-20 
STOCK 
TANK 

F-2-F-1-4 
SECRET/NOFORN As of 13 January 2003 



SECRETINOFOR~~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 5 (FIGURE 5 PUMP STATION IPSA 1) toT AB F to APPENDIX 2 to ANNEX F 

RUMAILAH SOUTH 

FROM 
3R & 4J 

16" & 20" 9 MILES 

16" & 20" 8 MILES 

r----"'T"""''.- T 0 FLARE 

V-10A 

V-30A 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

I 
I 
I 
I 

: T -10 

~~~ P-11E 

·u·~ P-11C 

P-10A 

~~~ P-11F 

·u·~ P-110 

P-10B 

IPSA-1 PUMP STATION 

F-2-F-1-5 
SECRETJ.WOFORN 

V.10A /V.30A 
DEGASSING 
BOOTS 

P-11A, B.C. O,E,F 
PIPELINE 
PUMPS 

T-10 
STOCK 
TANK 

P-10A/B 
BOOSTER 
PUMPS 

48" 

TO IPSA 
PS #2 

As of 13 January 2003 



SEGRET/l>WFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 6 (FIGURE 6 TYPICAL J\IIAJOR PUJ\IIP STATION) to TAB F to APPENDIX 2 to ANNEX F 

P-50A 

48" 

TYPICAL MAJOR PUMP STATION 

PUMP STATION 
LOGIC 

CONTROLLER 

t ~ LOCATIONS 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

P-50A 

P-60A I B 
BOOSTER 
PUMPS 

P-518 

P-61A.B.C.D 
PIPELINE 
PUMPS 

P.51 0 

F-2-F-1-6 
SECRETJNOFORN 

IPSA-1 K-1 
IPSA-2 K-2 
ALFAW K-3 
IT -1 IT -4 
IT-1A IT-4A 
IT -2 IT-48 
IT-2A IT-5 
IT -3 PS 2 
IT-3A PS 3 

PS 4 

As of 13 January 2003 



SECRETII'IJOFORt<l 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 7 (FIGURE 7 STABILIZER PFD) to TAB F to APPENDIX 2 to ANNEX F 

FROM 
GOSP'S 

V-1 

NOTE 1 

V-2 

NOTE 1 

STABILIZATION 
PLANT TRAIN #2 

P-1 

STABILIZATION PLANT 
TRAIN #1 

Tl 

NOTE • 1. FEED DRUMS ARE REQUIRED IF EXISTING SPHEROIDS DO NOT SURVIVE. 

GAS TO FLARE 

H-1 

P-2 

V-1/ V-2 P-1 E-1 
FEED/ 

E-2 D-1 P-3 
BOOSTER 

PUMP 

P-4 H-1 T -1 P-5 
FEED DRUM FEED PUMP STABILIZER STORAGE 

BOTTOMS BOTTOMS 
EXCHANGER AIR COOLER 

Data Subject to Title Page Restrictions 

OtheiWise. Treat as 

TANK 
SHIPPING STABILIZER STABILIZER RUNDOWN 

PUMP 

F-2-F-1-7 
SECRETINOFORiif 

HEATER PUMP 

As of 13 January 2003 



SECRET~~OFOR~~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 8 (FIGURE 8 ELECTRIC ONE-LINE GOSP) toT AB F to APPENDIX 2 to ANNEX F 

Gas Turbine 
Generator @ 41~~~~h. Gas Turbine @ 41~~~~h. T .,,, o....... T .,,, 

2MW 
480V,3ph, 

60Hz. 

U1ese1 
Generator 

( 4160V,3ph,60Hz 3000A,500MVA ( 
------,--------'------r----~/-~_____.,-------r_ 

FUTURE 
Ulil~y Tie 

11kV@50Hz. 

10MVA 
416l\.'13.a<V 

3ph,f0Hz. 
Z=7.5% 

1000KVA 
416JV.48JV 
3ph,60Hz. 

---~--~( ____ 4_,:_~-~-~_o_oA_._3_Ph_._so_H_z._.4_2_~----~/--------------~--~( __________ ~(---
Booster Pump 

700 HP 

1000KVA 
4160V-430V 
3ph, fOHz. 

Z=6.5% 

10MVA 
416W13.8kV 

3ph,60Hz. 
Z=7.5% 

FUTURE 
UlilityTie 

11kV@50Hz. 

t t 
I I 

1
1 

( ( 1
1 

----~(------~-------13_._sk_v_.3_p_h_.s_oH_zT.2_o_o_oA_._5o_o_M_v._~ ________________ / ____________________ ~r-----------~~------~(--

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

Shipp in 9 Pump 
3500 HP 

Shipp in 9 Pump 
3500 HP 

F-2-F-1-8 
SECRETINOFORN As of 13 January 2003 



SECRETINOFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE9(FIGURE9 ELECTRIC ONE-LINEBABA GOSP AND KIRKUK STABILIZER.PLANl) to TAB F to APPENDIX 2 to ANNEX F 

Gas Turbine 
Generator 

Gas Turb!11e 
Ge11erator w 4j~~~h. w 4j~~~h. T 00"'. T 00"'. 

2MW 
480V,3ph 

60Hz. 

Diesei 
Generator 

( 4160V. 3ph. 60Hz 3000A 500MVA ( 
---r------r-----r------r---'-------r------r------T~/~-----r-----'---~-----r---~ 

~5C¢KVA 
4HlOV ·480'' 
3oh. olOHz. 

Z=!>.!:l%. 

i5C¢KVA 
4 ~6C•V-'ISC•1 
3o.~. (;()Hz. 

2•5.5% 

Train 2: Train I 
480V SWGR 480V SWGR 

i5C¢ k.VA i{IMVA 
4 RlC•V-48C~ 4 ~6C•V.13.3k.V 
3oh. OOHz. 3o.~. OOHz. 

2•5.5% 2•7.5% 

GOSP 
Booster 
Pump 

700HP 

I 
I 
1/ 
I 
I 
I 
I 
I 
I 

' 
FUTURE 
Ut)iityTie 

i ikV@ 50 Hz .. 

Train I Train 1 
Bottom Run Boostot 
Down Pump Pump 
~OOHP 700 HP· 

Trsin 1 
Shipping Pump 

3500 HP 

Train I 
Stabilizer 

Feed Pump. 
1250 HP 

Train 2 Train 2 
Stabilizer Soo$i¢J 

Feed Pump PL$.11p 
1250 HP' 700 HP· 

Train 2 
Shipping Pump 

3500 HP 

Train 2: 
Bottom Run 
Down Pump 

!?OOHI' 

I 
I 
1/ 
I 
I 
I 
I 
I 
I 

' 
FUTURE 
Utiiiiy Tie 

i ikV@ 50 Hz. 

!OMVA 
4RlC·V-13.6k.V 

3;:~h. C{!Hz. 
2•75% 

Train 1 Train 2 
4/lOV SWGR 4MV SWGR 

( 
BabaGOSP 

480V. 3ph. 60Hz. 1200A, 65kA . ./ 
----~----------------------------------~~--------------------------~------~-----

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

F-2-F-1-9 
SECRET/NOFORN As of 13 January 2003 



SECRETINOFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 10 (FIGURE 10 ELECTRIC ONE-LINE SHURAU GOSP) to TAB F to APPENDIX 2 to ANNEX F 

FUTURE 
Utility Tie 

3300V@ 50 
Hz. 

t 
I I 

( 

Gas Turbine 
Generator 

2MW 
4160V,3ph, 

60Hz. 

1000 I<VA 
4160V-4BOV 
3ph. 60H:z.. 

Diesel 
Generator 

2MW 
4160V,3ph 

,60Hz. 

1000 KVA 
'-J'..../'---"''-../ 4 1MV-480V 

-
TL_Z=S5% _ _.. ./ __ ---~.....---_ 

_ 480V. 1200A. 3ph. 60Hz .. 42kA / 

3ph. 60Hz. T ..... Booster Purnp 
700HP 

Data Subject to Title Page Restrictions 

OtheiWise. Treat as 
F-2-F-1-10 

SECRET/NOFORN 

FUTURE 
Utility Tie 

3300V@ 50 
Hz. 

t 
I I 

( 

As of 13 January 2003 



SECRET/NOFORt<l 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 11 (FIGURE 11 TYPICAL CONTROL SYSTEM) to TAB F to APPENDIX 2 to ANNEX F 

Typical Control System for Rebuild 

( R edundaot Data H;ghway 

v 
Safety Sys tern Status/AJauns 

rrrrl ~~en I 1 rrrrll ·orn II 
- h I-- h 
- I-' I-- I-' = p- ~ I-' 

PAS Enclosure 
Safety System Enclosure 

Marshalling 
Area 

+ • + • + • . 
-i+l- ~r--, s 

~4 c 

TransmittefS Control Vahle 1/Ps Output to OfV'Off Devices 9/uitches/ TransmittefS Output to On/Off 
(LT,PT,TT,Fl) (LY,PY,TY,FY) 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

(XY) 
01\"0ff 

Devices 

Field 

Oe\Bces 

F-2-F-1-11 
SECRETINOFORN 

~r--, 
...£... 

Hand Switches I 
OfV"Off 0 evices 

D 
lc=J I 

PC Based 
WorkstatiofV' 

Operator Console 

Control Room 

As of 13 January 2003 



SECRET/il~OFOR~~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 12 (fABLE 1 SOUTHERN REGION STANDARD GOSP 300 J\IIBD) to TAB F to APPENDIX 2 to ANNEX F 

SOUTHERN REGION STANDARD GOSP 300 MBD UPGRADED WITH DESALTER SYSTEM 

Item 
X-1 TWO INLET MANIFOLD 

INLINE DEGASSER HIGH PRESSURE 
V-1 ONE SEPARATOR 
V-2 ONE MP SEPARATOR 
V-3 ONE LP SEPARATOR 
P-8 TWO DESALTER FEED PUMPS 
V-5 TWO DEHYDRATOR 
V-6 TWO DESALTER 
V-7 TWO WASTE WATER COALESCER 
V-8 ONE WASTE WATER FILTER 
P-6 TWO WASTE WATER INJECTION PUMPS 
P-7 TWO WASH WATER PUMPS 

T-4 ONE WASH WATER TANK 
V-4 ONE TEST SEPARATOR 
V-1 0 ONE DEGASSING BOOT 
T-5 ONE STOCK TANK 
P-1 ONE BOOSTER PUMPS 
P-2 TWO SHIPPER PUMPS 
Z-2 ONE AIR PACKAGE 
Z-3 ONE CHEMICAL INJECTION PACKAGE 
Z-4 THREE POWER GENERATION 
Z-5 ONE EMERGENCY POWER-DIESEL 
T-3 ONE FIREWATER STORAGE TANK 
P-3 ONE FIREWATER PUMP 
P-4 ONE WELL WATER PUMP 

Z-6 ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

Z-7 TWO GROUND FLARES 
Z-8 ONE FLARE IGNITER SKID 
T -1 ONE SLOPS TANK 
P-5 ONE SLOP PUMP 
T-2 ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

SIZE 
36"/6"/4" 

14' X 75' 
14' X 148' 
14' X 148' 
675 HP 
15' X 90' 
15' X 90' 
12'X40' 
9' X 60' 
300 HP 
75 HP 

4' X 15' 
12' X 32' 
60' X42' 
700 HP 
3500 HP 

0.5MW 
65' X 60' 
400 HP 
75 HP 

20' X 36' 
5 HP 

25' X 50' 

DESIGN CAPACITY 
600 PSIG @ 200 F 300 MBD 

600 PSIG @ 200 F 300 MBD 
275 PSIG @ 200F 300 MBD 
120 PSIG@ 200F 300 MBD 

11.600 GPM@75 PSI 
120 PSIG@ 200F 300 MBD 
120 PSIG@ 200F 300 MBD 
120 PSIG@ 200F 30 MBD 
150 PSIG ((iJ 200F 30 MBD 

1650 GPM@225 PSI 
550 GPM@175 PSI 

30.000 BBL 
1440 PSIG@ 200F 22 MBD 
120 PSIG@ 200F 300 MBD 

20.000 BARRELS 
22.000 GPM@40 PSI 
22.000 GPM@173 PSI 
100 SCFH@ 150 PSIG 
0-25GPH 
2.0 MWEACH 

ATM AT 140 F 30.000 BBL 
2500 GPM@ 175 PSI 
600 GPM@ SOPS I 
( 500 FT WELL) 

210 MMSCFD@ 75 PSIG 

ATM AT 140 F 2000 BBL 
25 GPM@ 100 PSI 

ATM AT 140 F 500 BBL 

F-2-F-1-12 
SECRETJ.WOFORN 

MATERIALS REMARKS 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 

OPERATING THREE 
IN SERIES. 

UP TO 6 CHEMICALS 

C STEEL 

C STEEL 

C STEEL 

ADDED 
RENAMED 
RENAMED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 

ADDED 

REV 3 
ADDED 

CHANGED 
CHANGED 

As of 13 January 2003 



Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 13 (fABLE 2 SOUTHERN REGION STANDARD GOSP 100 J\IIBD) to TAB F to APPENDIX 2 to ANNEX F 

SOUTHERN REGION STANDARD GOSP 100 MBD UPGRADED WlTH DESALTER SYSTEM 

Item 
X-1 ONE INLET MANIFOLD 

INLINE DEGASSER HIGH PRESSURE 
V-1 ONE SEPARATOR 
V-2 ONE MP SEPARATOR 
V-3 ONE LP SEPARATOR 
P-8 TWO DESALTER FEED PUMPS 
V-5 ONE DEHYDRATOR 
V-6 ONE DESALTER 
V-7 TWO WASTE WATER COALESCER 
V-8 ONE WASTE WATER FILTER 
P-6 TWO WASTE WATER INJECTION PUMPS 
P-7 TWO WASH WATER PUMPS 

T-4 ONE WASH WATER TANK 
V-4 ONE TEST SEPARATOR 
V-10 ONE DEGASSING BOOT 
T-5 ONE STOCK TANK 
P-1 ONE BOOSTER PUMPS 
P-2 TWO SHIPPER PUMPS 
Z-2 ONE AIR PACKAGE 
Z-3 ONE CHEMICAL INJECTION PACKAGE 
Z-4 TWO POWER GENERATION 
Z-5 ONE EMERGENCY POWER-DIESEL 
T-3 ONE FIREWATER STORAGE TANK 
P-3 ONE FIREWATER PUMP 
P-4 ONE WELL WATER PUMP 

Z-6 ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

Z-7 TWO GROUND FLARES 
Z-8 ONE FLARE IGNITER SKID 
T -1 ONE SLOPS TANK 
P-5 ONE SLOP PUMP 
T-2 ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

SIZE 
36"/6"/4" 

10' X 50' 
12' X 100' 
12' X 100' 
225 HP 
14' X 84' 
14' X 84' 
7' X 40' 
6' X60' 
100 HP 
25 HP 

4' X 15' 
7' X 32' 
60' X42' 
125 HP 
600 HP 

0.5MW 
65' X 60' 
400 HP 
30 HP 

20' X 36' 
5 HP 

25' X 50' 

DESIGN CAPACITY 
600 PSIG@ 200 F 100 MBD 

600 PSIG@ 200 F 100 MBD 
275 PSIG@ 200F 100 MBD 
120 PSIG@ 200F 100 MBD 

3870 GPM@75 PSI 
120 PSIG@ 200F 100 MBD 
120 PSIG@ 200F 100 MBD 
120 PSIG@ 200F 10 MBD 
150 PSIG@ 200F 10 MBD 

550 GPM@225 PSI 
180 GPM@175 PSI 

10.000 BBL 
1440 PSIG@ 200F 22 MBD 
120 PSIG@ 200F 300 MBD 

20.000 BARRELS 
3.650 GPM@40 PSI 
3.650 GPM@173 PSI 
100 SCFH@ 150 PSIG 
0- 25 GPH 
2.0 MWEACH 

ATM AT 140 F 30.000 BBL 
2500 GPM@ 175 PSI 
200 GPM@ 50PSI 
(500FT WELL) 

70 MMSCFD@ 75 PSIG 

ATM AT 140 F 2000 BBL 
25 GPM@ 100 PSI 

ATM AT 140 F 500 BBL 

F-2-F-1-13 
SECRET/NOFORN 

MATERIALS REMARKS 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 

OPERATING THREE 
IN SERIES. 

UP TO 6 CHEMICALS 

C STEEL 

C STEEL 

C STEEL 

NEWGOSP 
SIZE 

REV 3 

As of 13 January 2003 



SECRET/NOFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 14 (fABLE 3 SOUTHERN REGION STANDARD GOSP 25 MBD) to TAB F to APPENDIX 2 to ANNEX F 

SOUTHERN REGION STANDARD GOSP 25 MBD UPGRADED WlTH DESALTER SYSTEM 

Item 
X-1 ONE INLET MANIFOLD 

INLINE DEGASSER HIGH 
V-1 ONE PRESSURE SEPARATOR 
V-2 ONE MP SEPARATOR 
V-3 ONE LP SEPARATOR 
P-8 TWO DESALTER FEED PUMPS 
V-5 ONE DEHYDRATOR 
V-6 ONE DESALTER 
V-7 TWO WASTE WATER COALESCER 
V-8 ONE WASTE WATER FILTER 
P-6 TWO WASTEWATER INJECTION PUMPS 
P-7 TWO WASH WATER PUMPS 

T-4 ONE WASH WATER TANK 
V-4 ONE TEST SEPARATOR 
V-10 ONE DEGASSING BOOT 
T-5 ONE STOCK TANK 
P-1 ONE BOOSTER PUMPS 
P-2 TWO SHIPPER PUMPS 
Z-2 ONE AIR PACKAGE 
Z-3 ONE CHEMICAL INJECTION PACKAGE 
Z-4 TWO POWER GENERATION 
Z-5 ONE EMERGENCY POWER-DIESEL 
T-3 ONE FIREWATER STORAGE TANK 
P-3 ONE FIREWATER PUMP 
P-4 ONE WELL WATER PUMP 

Z-6 ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

Z-7 TWO GROUND FLARES 
Z-8 ONE FLARE IGNITER SKID 
T-1 ONE SLOPS TANK 
P-5 ONE SLOP PUMP 
T-2 ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

SIZE 
18"/6"/4" 

6.5' X 32 
7.5' X 65' 
7.5' X 65' 
60 HP 
7' X 42' 
7' X 42' 
5' X40' 
4' X60' 
25 HP 
7.5 HP 

4' X 15' 
3.5' X 32' 
60' X 42' 
35 HP 
175 HP 

0.5MW 
65' X 60' 
400 HP 
10 HP 

20' X 36' 
5 HP 

25' X 50' 

DESIGN CAPACITY 
600 PSIG @ 200 F 25 MBD 

600 PSIG @ 200 F 25 MBD 
275 PSIG @ 200F 25 MBD 
120 PSIG @ 200F 25 MBD 

975 GPM@75 PSI 
120 PSIG @ 200F 25 MBD 
120 PSIG @ 200F 25 MBD 
120 PSIG @ 200F 10 MBD 
150 PSIG @ 200F 10 MBD 

150 GPM@225 PSI 
50 GPM@175 PSI 

5.000 BBL 
1440 PSIG@ 200F 22 MBD 
120 PSIG @ 200F 300 MBD 

20.000 BARRELS 
975 GPM@40 PSI 
975 GPM@173 PSI 
1 00 SCFH @ 150 PSIG 
0-25 GPH 
2.0 MWEACH 

ATM AT 140 F 30.000 BBL 
2500 GPM @ 175 PSI 
50 GPM@ 50 PSI 
(500FT WELL) 

20 MMSCFD@ 75 PSIG 

ATM AT 140 F 2000 BBL 
25 GPM@ 100 PSI 

ATM AT 140 F 500 BBL 

F-2-F-1-14 
SEGRETJNOFORN 

MATERIALS REMARKS 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 
C STEEL 

C STEEL 
C STEEL 
C STEEL 
C STEEL 

OPERATING THREE 
IN SERIES. 

C STEEL 

C STEEL 

C STEEL 

NEWGOSP 
SIZE 

REV3 

As of 13 January 2003 



SECRETINOFORt<l 

Logistics Civil Augmentation Program (LOG CAP) 
CONnNGENCYSUPPORTPLAN 

ENCLOSURE 15 (fABLE4 NORTHERN REGION LOW PRESSURE GOSP 300 J\IIBD) to TABF to APPENDIX 2 to ANNEX F 

NORlHERN REGION LOW PRESSURE GOSP 300 MBD WITH DESALTER SYSTEM 

SIZE DESIGN CAPACITY MATERIALS REMARKS 
TWO INLET MANIFOLD 36"/6"/4" 275 PSIG@ 200 F 300 M3D C STEEL 

ONE MP SEPARATOR 14' X 148' 275 PSIG@ 200F 300 MBD C STEEL 
ONE LP SEPARATOR 14' X 148' 120 PSIG@ 200F 300 MBD C STEEL 
TWO DESALTER FEED PUMPS 675 HP 11,600 GPM@75 PSI C STEEL 
TWO DEHYDRATOR 15' X 90' 120 PSIG @200F 300 MBD C STEEL 
TWO DESALTER 15' X 90' 120 PSIG @200F 300 MBD C STEEL 
TWO WASTE WATER COALESCER 12' X 40' 120 PSIG @ 200F 30MBD C STEEL 
ONE WASTE WATER FILTER g X 60' 150 PSIG@ 200F 30MBD C STEEL 
TWO WASTE WATER INJECTION PUMPS 300 HP 1650 GPM@225 PSI C STEEL 
TWO WASH WATER PUMPS 75 HP 550 GPM((ll175 PSI C STEEL 

ONE WASH WATER TANK 30,000 BBL C STEEL 
ONE TEST SEPARATOR 4' X 15' 1440 PSIG@ 200F 22MBD C STEEL 

RENAMED 
RENAMED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 
ADDED 

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

ONE AIR PACKAGE 
ONE CHEMICAL INJECTION PACKAGE 
TWO POWER GENERATION-GAS 
ONE EMERGENCY POWER-DIESEL 
ONE FIREWATER STORAGE TANK 
ONE FIREWATER PUrvP 
ONE WELL WATER PUMP 

ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

TWO GROUND FLARES 
ONE FLARE IGNITER SKID 
ONE SLOPS TANK 
ONE SLOP PUMP 
ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

700 HP 

0.5MW 
65' X 60' 
400 HP 
20 HP 

20' X 36' 
5HP 

25' X 50' 

ATMAT 140F 

ATMAT 140 F 

ATMAT 140F 

22,000 GPM@40 PSI 

100 SCFH@ 150 PSIG 
0-25 GPH 
2.0 MW EACH 

30,000 BBL 
2500 GPM@ 175 PSI 
100 GPM@ 50PSI 
(500FT WELL) 

75 MMSCFD@ 75 PSIG 

2000 BBL 
25 GPM@ 100 PSI 
500 BBL 
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ENCLOSURE 16 (fABLE 5 NORTIIERN REGION LOW PRESSURE GOSP 100 J.\IIBD) to TAB F to APPENDIX 2 to ANNEX F 

NORTHERN REGION LOW PRESSURE GOSP 100 M BD WITH DESALTER SYSTEM 

SIZE DESIGN CAPACITY MATERIALS REMARKS 

ONE INLET MANIFOLD 36"/6"/4" 275 PSIG @ 200 F 100 MBD C STEEL 

ONE MP SEPARATOR 12' X 100' 275 PSIG @ 200F 100 MBD C STEEL 
ONE LP SEPARATOR 12' X 100' 120 PSIG @ 200F 100 MBD C STEEL 
TWO DESALTER FEED PUMPS 225 HP 3.870 GPM@75 PSI C STEEL 
ONE DEHYDRATOR 14' X 84' 120 PSIG @ 200F 100 MBD C STEEL 
ONE DESALTER 14' X 84' 120 PSIG @ 200F 100 MBD C STEEL 
TWO WASTE WATER COALESCER 7' X 40' 120 PSIG @ 200F 10 MBD C STEEL 
ONE WASTE WATER FILTER 6' X 60' 150 PSIG @ 200F 10 MBD C STEEL 
TWO WASTE WATER INJECTION PUMPS 100 HP 550 GPM@225 PSI C STEEL 
TWO WASH WATER PUMPS 25 HP 180 GPM@175 PSI C STEEL 

ONE WASH WATER TANK 10.000 BBL C STEEL 
ONE TEST SEPARATOR 4' X 15' 1440 PSIG@ 200F 22 MBD C STEEL 

NEW SIZE 
GOSP 

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

ONE AIR PACKAGE 
ONE CHEMICAL INJECTION PACKAGE 
TWO POWER GENERATION-GAS 
ONE EMERGENCY POWER-DIESEL 
ONE FIREWATER STORAGE TANK 
ONE FIREWATER PUMP 
ONE WELL WATER PUMP 

ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

TWO GROUND FLARES 
ONE FLARE IGNITER SKID 
ONE SLOPS TANK 
ONE SLOP PUMP 
ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

125 HP 

0.5 MW 
65' X 60' 
400 HP 
30 HP 

20' X 36' 
5 HP 

25' X 50' 

ATM AT 140 F 

ATM AT 140 F 

ATM AT 140 F 

3.650 GPM@40 PSI 

100 SCFH @ 150 PSIG 
0-25GPH 
2.0 MWEACH 

30.000 BBL 
2500 GPM@ 175 PSI 
200 GPM @SOPS I 
(500FT WELL) 

25 MMSCFD@ 75 PSIG 

2000 BBL 
25 GPM@ 100 PSI 
500 BBL 
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ENCLOSURE 17 (fABLE 6 NORTIIERN REGION LOW PRESSURE GOSP 25 MBD) to TAB F to APPENDIX 2 to ANNEX F 

NORTHERN REGION LOW PRESSURE GOSP 25 MBD WlTH DESALTER SYSTEM 

SIZE DESIGN CAPACITY MATERIALS REMARKS 

ONE INLET MANIFOLD 18"/6"/4" 275 PSIG@ 200 F 25 MBD C STEEL 

ONE MP SEPARATOR 7.5' X 65' 275 PSIG@ 200F 25 MBD C STEEL 
ONE LP SEPARATOR 7.5' X 65' 120 PSIG@ 200F 25 MBD C STEEL 
TWO DESALTER FEED PUMPS 60 HP 975 GPM@75 PSI C STEEL 
ONE DEHYDRATOR 7' X 42' 120 PSIG@ 200F 25 MBD C STEEL 
ONE DESALTER 7' X 42' 120 PSIG@ 200F 25 MBD C STEEL 
TWO WASTE WATER COALESCER 5' X40' 120 PSIG@ 200F 10 MBD C STEEL 
ONE WASTE WATER FILTER 6' X60' 150 PSIG@ 200F 10 MBD C STEEL 
TWO WASTE WATER INJECTION PUMPS 25 HP 150 GPM@225 PSI C STEEL 
TWO WASH WATER PUMPS 7.5 HP 50 GPM@175 PSI C STEEL 

ONE WASH WATER TANK 5.000 BBL C STEEL 
ONE TEST SEPARATOR 4' X 15' 1440 PSIG@ 200F 22 MBD C STEEL 

NEWGOSP 
SIZE 

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

ONE AIR PACKAGE 
ONE CHEMICAL INJECTION PACKAGE 
ONE POWER GENERATION-GAS 
ONE EMERGENCY POWER-DIESEL 
ONE FIREWATER STORAGE TANK 
ONE FIREWATER PUMP 
ONE WELL WATER PUMP 

ONE FUEL GAS CONDITIONING AND 
COMPRESSION INCLUDED IN Z-4 

TWO GROUND FLARES 
ONE FLARE IGNITER SKID 
ONE SLOPS TANK 
ONE SLOP PUMP 
ONE DIESEL TANK 

ONE CONTROL BUILDING 
ONE MAINTENANCE SHED 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

35 HP 

0.5MW 
65' X 60' ATM AT 140 F 
400 HP 
10 HP 

20' X36' ATM AT 140 F 
5 HP 

ATM AT 140 F 

25' X 50' 

975 GPM@40 PSI 

100 SCFH@ 150 PSIG 
0-25 GPH 
2.0 MWEACH 

30,000 BBL 
2500 GPM@ 175 PSI 
50 GPM@ 50PSI 
(500FT WELL) 

6 MMSCFD@ 75 PSIG 

2000 BBL 
25 GPM@ 100 PSI 
500 BBL 
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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 ofthe EVENT cmmtly. 

Task Organization: See ANNEX A. 

1. SITUATION. 

a. General. See ANNEX Band cunent INTSUlVI 

b. Unfriendly Situation. See Base PLAN and ANNEX B 

c. Friendly Situation. See Base PLAN and ANNEX B 

d. Assumptions. See basic plan 

2. MISSION. BRS. on order ofthe PCO. conducts operations :in support of assessment. engineering, 
com:trnctiOil restoration of facilities and resmnption of the recovery ofn.atmal gas and natmal gas 
liquids (NGL) associated with cmde oil production :in Iraq. 

3. EXECUTION. 

a. Concept of the operation: 

1) The wm'k: to rei11state fi·aq·s natmal gas production. field compressor station and 
dehydrators gas gathering lines, gas treating plants, gas processing plants. gas 
transmission pipelines. NGL tl'actionation facilities, NGL storage facilities, and NGL 
expmt t"hcilities will be completed in the shmtest possible time. 

2) A 'best case' scenario will be based on repair and reuse ofthe existing equipment 
3) A 'wmst case· scenario will provide new equipment of similar or larger design. 
4) The tlrst phase is to achieve an initial "quick fix" which mpidly imtalls facilities that 

supply gas directly to the gas tm'bines in the area. 
5) Second phase is to bring the associated gas production capacity fi·om the GOSPs in the 

Rmnailah and Az Z1ibair fields in the south up to 1.160 million standard cubic teet per 
day (lVllvi SCFD) and tl'om the GOSPs in the Kil'knk., Bay Hasan. Jmnbm. and Khabbaz 
tlelds in the north up to 250 MM SCFD providing a total ofmw gas of L400 MM SCFD 
for the cmmtry. 

6) Third phase is to bring the production capacity for the gas treating plants and gas 
processing plmus :in the Kit'knk area up to the mw gas supply volmnes :in its area and the 
gas processit1g plants it1 the .A.z Zubait'iR1mwilah area up to its raw gas supply vohunes 
in its area. 

b. Gas Handling Restoration Concept 

1) Design and capacity mtes based on assmned typical gas oil mtios and gas compositio11s. 

2) The associated gas is collected by the gas gathering pipelit1e system fi:om the CfOSP' s 
compressori dehydration stations and delivered to the gas processing plmus in the south 
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or gas tre<:~ters/ processing plm1t :in the nmth. The low pressme gas tl·om the GOSP is 
compressed <:~nd joi11~ the high pressme g<:~s tl'om the GOSP where it is dehydrated and 
delivered to the gas g<:~thering system. 

3) The processed gas (residue gas) from the processing plants i~ delivered to the gas 
tmnsmission pipelines for delivery to the end u~e1s (gas tm'bine dliven pmnp statio11~. gas 
tm'bine driven compressms and power plants). The residue gas from the processing 
plt:mts could supply up to 3,500 MW of power generation. if all ofthe residue gas was 
available for power generation. 

4) The listed GOSPs are assmned to be the only GOSPs connected to an existing gatheting 
system. It is also assumed that the non listed GOSPs are tlari11g their associated gas at 
site. 

5) Gas handling equipment which has suffered nwjor damage will be replaced. 

6) Replacement tleld compressors and dehydl·ation stations will be designed and executed 
on a genetic equipment and compressor size. constn1cted at a "greenfield'' site near 
existing sites. 

7) The gas g<~therillg pipelines between the field compressor statio11~ and the gas treating 
and process plants will be repaired 

8) Restoration ofthe treating plants (H2S remov<~l) at Kilkuk will include repair ofus<~ble 
equipment and replacement of non-repai:mble equipment with standard generic mrits 
based on the required capacity and operating pressme. If req1rired. new treating plants 
will be constructed at a "greenfield'' site near the existing plant 

9) Restoration of the sulfi.u· recovery pl<:~nt at Kii'knk will ii1clude repaii· ofns<~ble equipment 
and replacement of non-repairable equipment with standard generic milts based on the 
required c<:~pacity and operating pressme. If required. new snlfi.u· plmrts will be 
con~trncted at a" greenfield" site near the existing plmrt, 

10) Restoration ofthe processing plmlts at Rmnailall .A.z zu:b<~il: <~nd Ki:dmk will ii1cl nde 
repair ofl1~<1ble equipme1rt and replaceme1rt of non-rep<~imble eq1ripme1rt with standard 
generic u1ilts based on the required capacity. operating pressme <:~nd feed gas quality, If 
reqnii·ed new processing plants will be co11~trncted at a "greenfield" site near the existing 
plmrts. 

11) Restoration ofthe .A.z Zubair LPG tlactionation plant and the Khor .A.z Znbair refi'igerated 
LPG stot<lge site & tennii1<1l will ii1clude rep<~ii' ofu~<~ble eq1ripme1rt and replacement of 
non-repaimble eq1ripme1rt with standard generic milts based on the req1rired capacity, If 
required new t"h.cilities will be co11~trncted at a "greenfield" site near the existing 
ta.ciliti es. 

12) The gas trm1~mission pipelii1es from the gas processii1g plmlt to the power plants and 
other gas con~mners will be repaired. 
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13) Replacement gas tl'am:mission compressor stations will be designed and executed on a 
generic equipment and compressor size. constTncted at a '"greentleld" site near existing 
sites. 

14) The associated gas fi:om the Cl-OSPs will be handled by the existing (rep:.1ired) mtd!or new 
gas gathe1ing pipelines. compression statiom:. and gas processing plants. The associated 
gas will flow to thegns processingitTeat:ing plants. From these plants. the processed gas 
will tlow to the existing gns pipeline (repaired) and gns distlibution system for delive1y to 
the end users. Fuel gns for opemting gas tmhines genemtors or existing gns tmhine 
driven p1.unps will be taken from the existing gas distTibution system. If the existing gas 
system is not available, fnel gns will be tt:~ken directly fi:om the GOSP high pressme 
sepmator on site and piped 1.mtreated to the gas tm'bines :in the area. 

15) The associt:~ted gt:~s from the GOSP that c:.1nnot be processed by the gns handling system 
will be fl:.1red at the GOSPs. It is expected that the GOSPs will be restored to capacity 
em'lier tlmn the gas hmtdling system will be restored to its capacity. and dming this time 
pe1iod flaring of the associated gt:~s will take place at the GOSP. 

c. Electrical Concept: 

1) Power at at 50 Hz will be provided by otheis. 

d. Mechanical Concept: 

1) The '"quick tlx'' phase will include inspection by q1.mlified mecht:~nical im:pectois of 
designated existing facilities for dmnnge. Damnged or destroyed equipment will be 
rep:.1ired or replaced as applicable. 

2) Assessment Teams will identify and replace spare pmts for existing machinery equipment 
as require d. 

3) Existing stt:~tic equipment such as pressme vessels. sepmatois. tanks. het:~t exclmngers. 
filters. etc. will be inspected for oomt:~ge. Damt:~ged gns.kets vvill be replaced. 

4) All new equipment procmed will be designed ft:~bricated i11o;:pected mtd tested in 
complete compliance with the latest edit:io11.;: of t:~ll applicable ittdustly codes and 
stmtoord.;: :including APL ASME. ANSI, TEtviA. NEC. NEMA. NFPA. OSHA. etc. and 
conespondit1g BRS stan&rd.;: and specifications. 

5) Whenever possible. all major equipment will be fabrict:~ted and delivered on 
skid.;:/modules with t:~ssociated p:ipi11g. valves. ittstnunents. controls. wires. cables. etc. all 
completely pre-i11o;:talled ready for e;.;.temal hook-up. 

e. Instrumentation Concept: 

1) The '"quick tlx'' phase will ittclude ittspect:ion by q1.mlified mechmrical i11o;:pectms of 
designated existing facilities for oomnge. Damnged or destroyed equipment will be 
rep:.1ired or replaced as applicable. 
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2) For the "quick fn" phase where there is intent to restore a facility. a site smvey will be 
required As facilities have been in operation for many yems. they wlll have a vmiety of 
:instnunentation and control system~ :in ltse nmging from pnemnatic self contained 
con.tl'ollers to electl'onic Distl'ibuted ConlTol Systems. Repaiis will involve evaluating the 
condition of :individual devices and systems to determine ifthey can be retmned to 
service or must be replaced. 

Tram:mitters iffound defective will be easily replaced. Pressme gauges and 
thermometers can be acquired :in standard mnges to ta.cilitate 1-apid replacement 

Control valves and flow elements cannot be pre-ordered. These aTe items that have to be 
specitled based on facility process conditio11~. If contl'ol valves are found to be detective. 
manual bypass valves can be utilized lmtil replacements can be somced, but they will 
require manual opemtor intervention. Local indicators will be required in sight ofbypnss 
valves to ta.cilitate tlris controL 

Relief valves as a nrinimum must be removed and tested prior to restmt. As these are 
individually sized and wllllil\:ely be fi:om seve1-al ditlerent manutactmeis. it is 
reconunended that a selection of standard sized valves with a range of orifices is acqlriied 
to facilitate rapid replacement 

Non electl'otric control systems will reqlrire eventual replacement with electr01ric systems 
as conumurication between GOSPs. Pmnp statio11~ and Unloading terminals is essential 
for proper tleld opemtio11~. 

3) For each "greenfield" facility, a contl'ol system based on standard h1dustTial Control 
System will be utilized. Tlris system is retered to as the Plant Con.tl'ol and Monitming 
System~ (PCMS). The PCMS will co11~ist of field i11~tnunentation and computer based 
sub-systems (Process Automation System and Safety System). 

The field instnunentation will be wired to local jm1ction boxes dist1ibuted tlu·oughout the 
facilities. Cables from the local junction boxes will be wired to Controlleis and 
Inpnt!Ontput (I!O) Panels for the PCMS. The Process Automation System (PAS) and 
Safety System (SIS) controlleis and I!O panels wlll be located in the Cont1'01 room 

A Contwl Center wlll serve as the primary operator interta.ce and motritming location tor 
each facility. The Control Centei will be in a dedicated area of the Electlical Blrilding tor 
the ta.cility. A PC-based desktop computer will seive as the operator's console tor the 
PAS and Safety System. This co11~ole will :interta.ce with the PCMS via a data lrighway. 

The following design practices will be adhered to in the design of a new facility: 

a) Standard 24 VDC. 4-20 milliamp field tl'at1smitters \Vill be utilized to monitor and 
contl'ol the vmious flow, pressme and tempemtme process conditions. 

b) For level measmement, the p1eterred technology is mdar as it is imnnme to the 
etlects of changes in specific gravity ofmeasmed fllrids. All level cont1'01 and 
motritming tm11~mitters will be mmmted on flanges on the top of tanks. For float:iJJg 
rooftype tanks. float or hydrostatic gm1ging system wlll be utilized. 
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c) Use oflevel gauges will be minimized but armored gage glasses will be utilized if 
necess::ny. 

d) For pressme measmement tnu1~mitters and gauges will be connected to vessels ( 1 ~~::-·· 
m:ini:nnun) and piping (3/4"' NPT) utilizing isolation valves. 

e) Flow measmement tor non custody tmnster application will primarily be made with 
orifice meters. For custody tmnster ofLPGs. tm'bine meters will be utilized and tor 
cu~ody transfer of gas. mifice meter nm~ vv'ill be used. For mifice meters. the 
preterable connection is to direct mmmt transnritte1-s: to nrinimize impulse line errot-s:. 

f) Temperatme tran~mitters will be direct mmmted to thennowells. Elements will be 
100 o1un platimun RTDs. Thennowells will be t"hbticated from 316 SS bar stock as a 
milrinnun. with 1 ~!::"' tlanged process connections on piping and 2"' on vessels. 

A safety system il1dependent, stand-alone. high ill.tegrity system will be provided to 
ilnpleme1l.t satety related ill.t.erlocks. SIS systems will be designed and programmed 
based on approved cause and etlect chmts. The cause and effects are based on the 
reqlriremeilts of API-RP-14C and all moditlcations to the approved logics will 
reqlrire a management of ch::mge procedme. The SIS system will be selected to 
provide necess::ny reliability to bring t"h.cility to a sate condition ill case of an upset 

In general, the tlip philosophy will be de-energized to trip ( t"hil-sate) for process and 
pmnp tl'ips. SIS sen~ors will not be used tor process cotl.trol. but the same sensor 
may be used for mmritming. .All SIS main controllers will be connected to the PAS 
viaredundml.t. comnnuricationlilu(.~ to tmnsnrit alarm. status and command ft.mction~. 

f. Piping Concept: 

1) The .. quick tl'C"' phase will e1l.t.ail il1~pection by a cettitled pipil1g il1spector. Damaged 
piping will be repaired or replaced I11~pection. repair, testiltg and replaceme1l.t will be 
per API 570 Piping Inspection code, API RP 574 In~pectionpiactices, and ASME B3L3 
Process Piping. Repail· may il1volve cutting and re-use of existing mate1iaL Damaged 
valves will be replaced or repaired 

2) Gaskets on flmtged connections will be il1spected. Damaged gaskets will be replaced. 

3) If eqlripmeilt is to be replaced due to damage and the replacement equipment is not 
ide1l.tical. the piping connected to the equipme1l.t will not fit and will have to be revised or 
replaced by new piping. C ettitled information on new equipme1l.t will be requil·ed. 

4) It is recommended that high precision smveyil1g equipme1l.t such as HI CAD (digital 
captme) be used to vetifY elevations and mientatio11s. 

5) Pipe supp01ts will be il1spected. Damaged pipe supp01ts will be repail·ed or replaced. 
Majority of pipe suppmts can be field t"hbticated from steel plates and structmal 
members. Special supports such as springs will be procured 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-2-G-5 
SEC RET/H 0 FO Rf\t As of 8 May 2008 



SECR E.'flf~OFORI~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

6) For new pipe routing or for a greenfield GOSP piping. all piping will be analyzed per 
ASME B31.3 Process Piping Code and recommended vendor allowable loads. All piping 
systems will tollow BRS standard~ and specitlcatio11~ tor fabrication and :installation. 

7) All piping will be Non-Destructive Examination (NDE) and pressme tested per the piping 
code betore acceptance. Supply of potable water will be made available for hydrotesting. 
Pnemnatic testing is discomaged tor s::~fety reaso11~. 

8) All new ::~nd existing piping will h::~ve corrosion protection. Sandblasting and p::~inting/ 
insulation will be per BRS standard~ . 

g. Facility Assessment and Restoration: 

Figure 1 illnstmtes :in the decision process used :in designing the gas handling electrical 
systems. 

E~drGa~ 

Assessmel\t 

Is RE!)Iace 50Hz. 
Ro1ating Equipment ~N=-0---< 

being R~Piac<!d Wi!l> 61) 

Is Existing C:lecu:cal 
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Operational'?' 
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Hz. eqlip1r.ent? 

Y!?'S 

IMtan GCHz. Gerc 
S.r on<i Electrbf. 

Equip~r~n;: 

YES 

Use- Cxis~ing 
!W Hz. Eloe~<ical 

Equipment 

ls Pcmef Gfid 
~crationa11' 

YES 

NO 

Repair 5QHz. 
E!cc<rical 

Equiproont 

lnsiall ~OHz. 
~nerator SQt 

RE!)Iace 50Hz. 
Eectrtca! 

Equipment 
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Figure 1. Facility Assessment and Restoration Decision Map Diagram 
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Courses of Action (COAs) for Gas Han<lling 

• See Figme 1 . 
COA 1 • Repair existing 50 Hz. Equipment or 
(Best Case) • Replace existing equipment with new 50 Hz . 

equipment 

• Use Power Grid. or 

• Use 50 Hz. Generator 

• See Figme 1 . 
COA 2 • Repair existing 50 Hz. Equipment or 
(Most Probable) • Replace existing equipment with new 50 Hz . 

equipment 

• Use Power Grid . 

• Use 50 Hz. Generator 

• See Figme 1 . 
COA 3 • Place electlical distlibution equipment with new 
(Worst Case) 60 Hz. equipment 

• Use 60Hz. Generators 

• See Figme 1 . 
COA 4 • Place electlical distlibution equipment with new 
(Worse Case; Pre- 60 Hz. equipment 
pos.) • Use 60Hz. Generators 

4. SERVICE SUPPORT. See Basic Plan. Annex I 

5. COlVIlVl~ND AND SIGNAL. See the Base Plan and Annex H. 

ACKNOWLEDGE: 

BRS PGM. LOGCAP 

OFFICIAL: 
D/PCHv1 

ENCLOSURES: 

L Typical Compressor Station at Rmnailah 
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ENCLOSURE 1 (fYPICAL COMPRESSOR STATION AT RUMAILAH) to TAB G to APPENDIX 2 to ANNEX F. 

TYPICAL GOSP COMPRESSOR STATION 
RUMAILA FIELD 

: GASCUMI-'Ht:SSIUN 
GUS!-'~ SIAIIUN 

n-~t=~----------------------~~~: 

STOCK 
TANK 

Data Subject to Title Page Restrictions 
OtheiWise. Treat as 

F-2-G-1-1 
SECRET/ll-~OFOR~~ 
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UOUIOS BACK TO GOSP 

GAS TO P/L 

.. 
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ENCLOSURE 2 (SOUTH REGION GAS SYSlEM) toT AB G to APPENDIX 2 to ANNEX F. 

GAS PROCESSING PLANTS SOUTH REGION 

FROMGOSP 
COMPRESSOR 
STATIONS 

Data Subject to Title Page Restrictions 
Otherwise. Treat as 

LPG PLANT 
RUMAILA 

I 
LPG PLANT 
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LPG PLANT 
AzZUBAIR 
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LPG 
BOTTLING 
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-
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PLANT 
AzZUBAIR 

C31 C4sl Cs~ 
KHOR Az ZUBAIR 

NGL EXPORT 
TERMINAL 

F-2-G-1-2 
SECRETINOFOfU'l 

TO GASPL 

TO GASPL 

LPG 
BO TILING 

C3 TO SHIP 

C45 TO SHIP 
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ENCLOSURE 3 (fYPICAL COMPRESSOR STATION IN NORTH REGION) toT AB G to APPENDIX 2 to ANNEX F 

NORTH 
TYPICAL GAS HANDLING IN NORTH REGION 

I 

1-----------------'."\_'\,'t------.1 

______________________ ,.. __ 

------- ----- ~ ---~ 

-----~ ---- -

-,..- ~ ------- ------------------ -- --.------ -- ~ --

-- ~-- ---- ... -.. ---- -- ~ -- -- ----- -- --~ ~ 

------~- -- ~- --~----- .. ----- ~ --
~-- .. 

STABIUZER CPP #1 

STABILIZED 
CRUDE TO 
STORAGE AND 
PUMP STATION 

Data Subject to Title Page Restrictions 
OtheiWise, Treat as 

'----- '-------'---------------------------------- ~_P_~ '!}_--------

SULFUR TO 
STORAGE 

SOUR 
GAS 

TREATER 

SOUR GAS 

l 
SULFUR 
PLANT 

'------t> .. TO INC. 
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ENCLOSURE 4 (NORTH REGION GAS SYSTEM) to TAB G to APPENDIX 2 to ANNEX F 

DEHY 

d.FROMGOSP 
TYP OF 9 CS Kl RKUK AREA 

LP GAS FROM CPP1 

D~HY 

LP GAS FROM CPP2 

GAS WELLS 
GAS CAP KIRKUK & 
BAY HASSAN FIELDS 

GAS FIELDS - AL ANFAL. 
JARA PIKA. MANSURIY A 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

~OUR GAS 

l _:wEETGAS 

NORTH GAS SYSTEM 

SOUR 
GAS 

TREATER 
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NORTH .. PLANT .. 
LPG RECOVERY 

TO LOCAL 

SULFUR 
RECOVERY 

~.....---•... PLANT 

SOUR 
GAS -

TREATER 

I LPG BOTTLING .. 
C02 . S02 

TO 

INCINERATOR BAGHDA 

SULFUR TO _j .. STORAGE 

LOCAL LPG 

I BOTTLING 

NEW 
LPG PLANT 

LPG RECOVERY 

F-2-G-1-4 
SECRETfl'~OFOR~~ 

.. 
TO BAYJI & P/L GAS 

TURBINES 

STRATEGIC 
PIPELINE 
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TAB H (PIPELINES & PUMP STATION~) 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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. :MISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. Pipelines. pmnp statiom:. and electlical systems are to be repaired or 
replaced to suppmt the export ol~jective. Transmission pipelines cany the fluids. cmde oil :in tJris 
case. from one plant to another. Plant :in tlris context shmild be 1mderstood to mean GOSP, 
gathe1ing statiOil stabilization plant. pmnp station. t<~nk fann, tennil11l, or other type of facility 
The common design and operatilJg standard for tlris type of crude oil pipeli11e is ASME B31A, 
Pipeli11e Tmnsportation Systems tor Liquid Hydrocm'bons and Other Liq1rids. Pipeli11es ill Iraq 
may have been designed to this or sinrilar standards. (The piping w:itlrin plmlts that connects to 
transnrission pipelines is conuno1ily designed to ASME B3 L3. Process Pipi11g.) 

The scope oftJris Tab includes the crude oil pipeli11es witlrin h·aq that have been identified as 
serving haq·s cmde oil e.x-p01t pipelil1es AND e.x-p01t pipeli11es to Sandi Arabia. Tm'key, and 
Syria. E.x-pmt pipelines serving the tennil1als ill the Pe1sian Gulf are discussed ill Tab G ofthis 
Appendix. Much of the il1tonnation presented below about the sizes and lengths of the pipelines 
was taken fi:om the clie11t. drawings Silnplitled Flow Diagram N01them haq. 15 Mar 85. Ihawing 
Nmnber 3-F -001. and Simplified Flow Diagmm Southern Iraq. 18 Mar 85. DrawhJg N1unber 3-F-
002. 

The scope ofpipelil1e assessment and repmr!restoration also includes ce1tail1 g<~s pipelines that 
serve g<~s processil1g plants which supply national power grid g<~s tm'bil1e powered electl'ical 
statio11s. These stations and the associated plants and gas pipelines (and possibly compressor 
stations) remail1 to be ide11tified. The connnon design and operatil1g standard tor gas pipelines is 
ASME B31 .8. Gas Transnrission and Distlibution Piph1g Systems. Fmthennore. ce1tain pipeline 
pmnp stations such as those on the Nmth-South Stmtegic Pipeli11e are driven by gas tm'bine 
powered p1unps. h1 so tar as the g<~s tm'bine pmnp dlivers are 1mdmnaged. the g<~s mpply pipelil1e 
system and gas facitilies (processing plants and compressors) will need to be restored. (If a 
tm'bil1e is damaged the ·· q1rick fn" replacement is an electl'ical motor as snbseque11tly discussed.) 
The pote11tial scope of the work to restore gas pipeli11es and facilities has not been assessed. 

1) Pipelines \"vi thin Iraq. Pipelines within haq c<~n be grouped hlt.o tJu·ee areas: the Smlt.h Area. 
the Nmth A.rea. and the N01th-South stiategic pipeli11e. The pipelil1es within each of these areas 
are brietly desc1ibed ill the following pamgmphs. 

(a) South Area Pipelines. There are two somewhat sep<~rate pipeli11e systems ill the South 
Area. The first of these was designed to serve the Mina al Bakr e.x-p01t temrinal ill the Persian 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

F-2-H-1 
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Gulf Table 1 (ne);.t p:.1ge) illustl'ates the pipelines feeding the Al Favv South tank fmm and 
pumping station which p1unps oil to the M:ina al Bakr exp01t tennimL Table 1 is ordered 
from the dest:inatioit Al Faw Soutlt back toward the somce gas oil sep:.1mtors. 

Destination Origin Diameter Length 
inches mi km 

1 AI FawSouth Rumailah Central GOSP 28 83.88 134.99 
") 

"" AI FawSouth Rumailah Gathering sta. 48 82.02 132.00 
3 AI FawSoutll Buzurqan Pet. Complex 28 180.21 290.02 
4 Rumailah Central GOSP N. Shamiya GOSP 17 4.04 6.50 
5 Rumailah Central GOSP S. Janubia GOSP 15 5.59 9.00 
6 Rumailah Central GOSP Rumailah Gath. sta. 28 
.., 
/ Rumailah Gath. sta. N. Rumailah GOSP 2 17 4.97 8.00 
8 Rumailah Gath. sta. N. Rumailah GOSP 3 21 3.11 5.01 
9 Rumailah Gath. sta. N. Rumailah GOSP 4 32 4.35 7.00 
10 Rumailah Gath. sta. N. Rumailah GOSP 5 21 9.94 16.00 
11 Rumailah Gath. sta. N. Rumailah GOSP 5 28 9.94 16.00 
12 Rumailah Gath. sta. Lunais GOSP 12 35.42 57.00 
13 AI Faw-Rumailah G. S. Nahr Umr GOSP 14 24.2 38.95 

Pipeline 
Total 447. 720. 

Table 1. AI Faw Soutll System 

Table 1 :indudes a 180-mile, 28" pipeline tl'om the Buzmgan Petn\lemn Complex. which i~ 
near the b01der with han. Omitting this pipeline reduces the total mileage to 267 miles. 

Table 2 presents the pipelines feeding the AI Faw N01th pmnping station which pumps oil to 
the Khor a1 Amaya e);.'}JOit tenninaL Table 2 is ordered tl'om the destimtion. AI Faw N01th 
back toward the somce gas oil sep:.1rators. 

Destination 

1 AI Faw North 
") 

"" AI Faw North 
3 AI Faw North 
4 AI Faw North 
5 ZubairP.S. 
6 ZubairP.S. 
7 ZubairP.S. 
8 ZubairP.S. 
9 ZubairP.S. 
10 ZubairP.S. 
11 ZubairP.S. 
12 ZubairP.S. 
13 Zubair GOSP/Zubair P.S. 
14 ZubairP.S. 
1" ZubairP.S. 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

Oriqin 

ZubairP.S. 
ZubairP.S. 
Zubair P.S. - Part 1 
Zubair P.S. -Part 2 
Qurainat GOSP 
Qurainat GOSP 
Shamiya GOSP 
Shamiya GOSP 
Rumailah GOSP 
Rumailah GOSP 
Rumailah GOSP 
Janubia GOSP 
Janubia GOSP 
HammarGOSP 
QasrGOSP 

F-2-H-2 
SECREI/1\JOFORH 

Diameter Lenqth 
inches mi km 

24 65 105. 
30/32 65 105. 

30 32.5 52. 
32 33 53. 
16 19 31. 
20 19 31. 
16 19 31. 
20 19 31. 
12 19 31. 
16 19 31. 
26 19 31. 
16 19 31. 
20 19 31. 
12 9.32 15.0 

Total 376. 605. 
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Table 2. AI Faw North System 

The Qasr GOSP is shown on some reterences as sending its crude to the Az Zubair pmnp 
station but the length and size ofthe pipeline are not known. 

It seems likely that these two systems in the South Area have been :interconnected but it is 
not mtderstood how or ifthis has been done. It would be relatively simple to interconnect the 
systems at Al Faw. 

This list of pipelines is incomplete. It is based on infonnation provided to date by the client 
However. oil field~ ;:~nd GOSPs are known tor which we do not have connecting pipeline 
intonnation. Typic;:~lly these are GOSPs in fields that are being developed. In the South 
Area pipeline :intonnation is lacking tor pipelines from the GOSPs :in the following tleld~: 
West Qmna. N asiriyah. Majnoon. Jabal F auqL Abu Ghmab, Subba. and H alfaya. Even 
within field~ there may be additional pipelines between GOSPs and the centml pmnping 
station. For example. Buzurgan has tour GOSPs one of which :includes a pmnp station and 
pipeline to Al Faw (see Table 1 ). So. there must be tlu-ee other pipelines. probably not too 
lmge or long, connecting Buzurgan GOSPs to the Buzurgan pmnp station and pipeline. 

A CIA map (haq·s Petroleum and Gas Infmstrnctme, 760681AI 8-02) shows some ofthe 
pipelines and allows the tollowing rough estimates of pipeline length: West Qmna- 30 km. 
Majnoon- niL Jabal Fanqi- 20 km, Abu Glnu·;:~b- 25 km, Suhba -niL and Halfaya -niL 
where "nil" indic;:~tes the field is adjacent to a major pipeline. These tleld~ represent about 20 
percent ofthe production capacity :in the South A.rea. with West Qmna. by far the most 
significant representing about 12 percent 

b) North Area Pipelines. The Nmth Area has a single pipeline system. Initi;:~lly this system 
provided e}.-pOits by mea11~ of the Mediterranean Pipeline System tluough Syria. Currently it 
;:~lso provides expmts to the Iraq-Tm'key pipeline system. Table 3 represents the pipelines 
feeding the K:il'knk Centl'al Processing 2 which pmnps oil to the Iraq-Tm'key Pipeline. The 
table is ordered from the destination. Kil'kuk C.P. 2. back to the somce gas oil separators. 

Destination 

1 Kilkuk C.P. 2 
2 Kilkuk. C.P. 2 
3 Kilkuk C.P. 2 
4 Kilkuk. C.P. 1 
5 Kilkuk C.P. 1 
6 Kilkuk. C.P. 1 
.., 
/ Kilkuk C.P. 1 
8 Kilkuk. C.P. 1 
9 Kilkuk C.P. 1 
10 Kit'kuk. C .P. 1 
11 Kit'kuk C.P. 1 
12 Kit'kuk. C.P. 1 
13 J ct A vanal PL 
14 J ct A vanal PL 

1" AvmKll P.S. 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

Orij!in 

K.itkukC.P. 1 & Tank Farm 
KilkukC.P. 1 & Tank Farm 
J ambur N mth GOSP 
JablbmGOSP 
ShurauGOSP 
Shurau GOSP - Pmt 1 
Shurau GOSP - Pmt 2 
Baba GOSP - Pmt 1 
Baba GOSP - Pmt 2 
BabaGOSP 
Jet Avanal PL 
J ct A vanal PL 
Avmt:'ll P .S. 
Avm1:1l P.S. 
SmuluGOSP 

F-2-H-3 
SECRETit<:IOFORt~ 

Diameter Lenj;!tll 
inches mi km 

32 
24 
20 17.2 27.68 
16 7.69 12.38 
18 2.83 4.55 
18 0.895 1.44 
20 1.94 3.12 
14 0.167 0.27 
12 0.022 0.04 
10 0.189 0.30 
24 
16 
24 19.83 31.91 
24 19.83 31.91 
16 3.61 5.81 
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Destination Origin Diameter 
inches 

AvmKll P.S. S:.unlu GOSP (p:.utialloop) 18 
Avaml P.S. Sm'bashakah GOSP 18 
AvmKllP.S. Sm'bash.akah (JOSP (p. loop) 18 
Kit'kuk C.P. 1 Hm~jita CiOSP 18 
Kit'kuk C .P. 1 HanjimGOSP 18 
Kitkuk C.P. 1 QntanGOSP 20 
Kit'kuk. C.P. 1 Bai Hassan GOSP 24 
Bai Hassan GOSP Bai Hassan N01th GOSP 18 
Bai Hassan GOSP DaoudGOSP 24 

Length 
mi km 

3.03 4.88 
7.69 12.38 
4.73 7.61 
3.62 5.83 
3.62 5.83 
6.2 9.98 

20.7 33.31 
3.71 5.97 
9.3 14.97 

Total 137. 220. 

Table 3. North Area Pipeline System continued 

The lengths offom of the identified pipelines are not known but they are e.x:pected to be 
relatively sh01t. 

As with the South Area. this list of pi pel:ines is incomplete. It is based on intonnation 
provided to date by the Client However. oil tlelds and GOSPs are known for which we do 
not have c01mecting pipeline intonnation. In the N o11h Area pipeline intonnation is lacking 
tor pipelines fi:om the GOSPs in the following fields: Saddam. Kabbaz. Qaiymnh. Ayn 
Zalah, Sutayah. and East Baghdad. These fields represent about 15 percent of the production 
capacity in the N o11h Area. 

c) North-South Strategic Pipeline System. This pipeline system was designed so that oil 
produced in the N 011h area could be shipped and exp01ted fi:om the South area if need be and 
vice versa. 

Table 4 presents the pipelines which are pmt ofthe N01th-South StTategic Pipeline System as 
if oil was being shipped fi:om the N o11h to the Rmnailah Gathering Station in the South. In 
the reverse order ofthe tlow. as used in the preceding tables in this appendix. the segments 
are listed tl"om south to n0111L Some ofthe segments tl"om Kil'knk C.P. 1 and Kitknk C.P. 2 
to K-1 p1unp station and on to the pmnp statio11s K-2W and K-3 were miginally built to serve 
the Meditetranean expmt system through Sytia. The table shows the diameter and length of 
each pipeline segment 

Point 1 Point2 Diameter 
inches 

1 Rmnailah Gathering Sta. Stmt Pipeline P. S. 2 42 
2 StTat Pipeline P.S. 2 Stmt Pipeline P. S. 3 42 
3 StTaL Pipeline P.S. 3 Stmt Pipeline P. S. 4 42 
4 StTat Pipeline P.S. 4 K-3P.S. 42 
5 K-3 P.S. K-2WP.S. 12 
6 K-3 P.S. K-2WP.S. 12 
7 K-3 P.S. K-2WP.S. 16 

Table 4. Iraq North-South Strategic Pipeline 

Data Subject to Title Page Restrictions 

Otherwise. Treat as 

F-2-H-5 
SECREF/NOFORII1 

Length 
mi km 
117 188.29 
100 160.93 
97 156.11 
97 156.11 
75 120.70 
75 120.70 
75 120.70 

As of 8 May 2008 
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Point 1 Point2 Diameter 
inches 

K-3 P.S. K-2WP.S. 32 
K-3 P.S. K-2WP.S. 32 
K-2WP.S. K-1 P.S. 12 
K-2WP.S. K-1 P.S. 12 
K-2WP.S. K-1 P.S. 16 
K-2WP.S. K-1 P.S. 32 
K-2WP.S. K-1 P.S. 32 
K-1 P.S. K:il'knk C.P. 1 20 
K-1 P.S. K:il'knk C.P. 1 20 
K-1 P.S. K:il'knk C.P. 1 20 
K-1 P.S. K:il'knk C.P. 1 20 
K-1 P.S. K:il'knk C.P. 1 32 
K-1 P.S. K:il'knk C.P. 1 30 
K-1 P.S. Kil'knk C.P. 1 24 
K-1 P.S. Kil'knk C .P. 1 12 
K-1 P.S. Kil'knk C.P. 2 24 

Total 

Length 
mi km 
75 120.70 
75 120.70 
62 99.78 
62 99.78 
62 99.78 
62 99.78 
62 99.78 

short 
shmt 
short 
shmt 
short 
shmt 
short 
shmt 
short 
1096 1764. 

Table 4. Iraq North-South Strategic Pipeline continued 

Provided that the Iraq-Tm'key e.x-pmt system operates ill the Nmth and the Mi11.1. al Bakr 
system (or its replacement) operates in the South. the Stmtegic Pipeline System has little 
significance. This system has signific:mce mily ifthere are significant delays in establishing 
the e.x-port system ill each area capable of doing so. It will then be necessary to evaluate if the 
N mth-South pipeline can be brought illt.o service so that total vohune of exp01ts can be 
increased. 

2) Export Pipeline Systems. The tollowing tables show fi·aq·s tlu-ee exp01t pipeline systems 
including theil· size and length. Section~ of e.x-pmt pipeline systems mlt.side oflraq are not 
il1clnded. 

a) IPSA Pipeline. This pipeline is an fi·aqi e.x-pmt system from the southem area in addition 
to the Persian Chilf exp01t terminals. Its design capacity is 1 .6 million barrels per day (MM 
BPD). The pipeline proceeds smlth mlt of Iraq to Sandi Arabia and then heads west across 
Saudi Ambia to the Red Sea tenninal at Ymibu. This pipeline was closed by Saudi Arabia 
after fi·aq invaded Kuwait and Saudi Arabia seized the pipeline within its borders ill 200 1. 
Table 5 shows the components ofthe IPSA pipeline :in fi·aq and the pipelines that feed it 

Destination 

1 Saudi Border 
") 

""' IPSA2 P.S. 
3 IPSA 1 P.S. 
4 IPSA 1 P.S. 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

Origin 

IPSA 2 Pump Station 
IPSA 1 P.S. 
Zubair P.S. 
Manfld on Rumailah/Janubia PLs 

Table 5. IPSA Pipeline 

F-2-H-6 
SECREf/NOFORN-

Diameter Length 
inches mi km 

48 23 37. 
48 80 129. 
48 25 40. 
36 short 
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Destination Origin Diameter 
inches 

Manfld on Manfld on Shamiya Pls 36 Rumailah/Janubia Pls 
Manfld on Shamiya Pls Manfld on Qurainan Pls 30 
Manfld on Qurainan Pls Tubah Tank Farm & P.S. 30 
Tubah T.F. & P.S. Junction with? 
Tubah T.F. & P.S. Junction with? 

Total 

Table 5. IPSA Pipeline continued 

Length 
mi km 

8 13. 

3 5. 
7 11. 
6 10. 
6 10. 

158 254. 

The worst c.:1se plm1 .:1ssumes tlmt the IPSA p1unp statiom: 1 .:1nd 2 will be destroyed .:1nd 
replaced .:1nd that expmt through Saudi Ambia will be possible pending th.:1t cmmtly's 
.:1pprov.:1L In connection with the replacement ofthe Rmnailah field GOSPs. consideiation 
m.:1y be given to constructing a new pipeline fi:om the CiOSPs to the IPSA 1 pmnp st.:1tion. 

b) Iraq-Turkey (Kirkuk-Ceyhan) Pipeline (ITP). This is h·aq·s m.:1jor e}.-pOit system hom 
K:il'kuk .:1nd other North .:1rea oil fields. This system consists of parallel40-inch .:1nd a 46-inch 
pipelines that e}.tend hom Kilknk to the border with Tlu'key and on to the Mediterrane.:1n pmt 
of Ceyh.:1n. The cmrent design capacity of the 40-inch pipeline is 1.1 million barrels per day. 
The cmrent design c.:1pacity ofthe 46~inch pipeline is 0.5 million barrels per ooy. However. 
some of the pump st.:1tiom: in h-aq have been destroyed and some .:1re only pmti.:11ly oper.:1ble 
according to the l.:1test EIS Iraq Cmmtly Repmt. The 40-inch line is presently in use .:1nd 
some sectiom: ofthe 46-:inch pipeline .:1re used to :increase the capacity of the 40-inch system. 
Table 6 shows the sectiom: of the system witJrinhaq. Tlris pipeline is pmt ofthe plan to 
restore crude oil e}.-potts from Imq. 

Destination Oriqin Diameter Lenqth 
inches mi km 

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

"" IT-2AP.S. IT-2 P.S. 40 52.51 84.51 
3 IT-2 P.S. IT-1AP.S. 40 53.75 86.50 
4 IT-1AP.S. IT-1 P.S. 40 75.18 120.99 
5 M.S. at Turkey border IT-2AP.S. 46 29.21 47.01 
6 IT-2AP.S. IT-2 P.S. 46 52.51 84.51 
.., 
/ IT-2 P.S . IT-1AP.S. 46 53.75 86.50 
8 IT-1AP.S. IT-1 P.S. 46 75.18 120.99 
9 IT-1 P.S. l<irkuk C.P. 2 36 
10 IT-1 P.S. l<irkuk C.P. 2 36 
11 IT-1 P.S. Jambur South GOSP 10 29.55 47.56 

Total 450.85 725.57 
Additional connections for 46" pipeline may exist but are not known 

Table 6. ITP- :Kirkuk-Ceyhan (Dortyol) Pipeline 

c) Mediterranean Pipeline System Kirkuk to Banias and Tripoli. Tlris system is more 
than 50 yems old and was closed :in 1982 by Syria. Syria and haq re-established tJade 

Data Subject to Title Page Restrictions 
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relations :inl998 and the press repmts indicate that e.x.-ports to Bmrias. Syria resmned :in 
November 2000. Use oftlris system is not pmt ofthe plan to re-establish h·aqi cmde oil 
expmt cap::ibility. 

3) Pump Stations Electrical System Concepts 

a) Power local to oil production tacilities will be restored to operation at 50 Hz and 
provided by others. Tlris is com:idered critical to the overall suitability/suppmt of 
restoration at sites with modemte or pmtial dmnage. Fmthei, prese1vation ofthe 50 Hz 
grid is the most eftlcient path toward fntm:e dowm:tremn production development and 
eneigy optinrization ilritiatives. 

b) Pmnping statio11~ with inepm-able dmnage to pmnps and/or their drivels will be 
retl'otltted according to a '"60Hz qlrick fix'' plan. This plan i~ intended to e:"i.'})loit the 
:immediate availability ofpmnps mted for operation with 60Hz electlical power. For 
these situations rental generators mted 60 Hz. also believed to be :immediately available. 
will be :installed to provide '"60Hz quick fn"' electl'ical power to the damaged tadlities. 
The typical worst case result will be ce1tain'"60 Hz qlrick fn"' restored tadlities operating 
:independently and discmmected from the 50 Hz power grid. 

c) To aclrieve .. 60 Hz qlrick tlx"' restoration. the pmnp station will be designed for readily 
available U.S. standard lmge pmnps and gene1-ator rentals. Pmnping statio11~ with 
irreparable damage to pmnps and/or their dlivers will be retmtltted with 60 Hz power to 
exploit the :immediate availability of pumps mted for operation with 60Hz electlical 
power. Any existing mLxiliary 50 Hz eqlripment wlrich is suitable tor operation at 60Hz 
will be identified and evaluated tor continued se1vice. Allnevv equipment will be 
designed for satisfactory operation at 50! 60Hz. 

d) In the interest of fntme development iiritiatives. any plunp station that is conve1ted to 
U.S. voltages and frequency (i.e. 13.8k Volt! 4160Volt! 480Volt 60Hz) for'"qlrick fix"' 
restoration. if economically advantageous to do so. may be eligible to be restored to the 
site· s origiiwl frequency and voltage once the local power g1id is deemed reliable. 

f) The electlical design is based on the 1.5 MM BPD capacity pmnp station and a 0.75l'vllvi 
BPD pump station constTucted at a '"gi·eentleld'' site adjace11t to each of the existii1g pump 
statio11~. The system is designed with redlmdant generation and the generator selection is 
based 011 the readily available mlit identitled by the U .S. Army Cmps of Engineers. In 
many cases the generators selected cmil.d be oversized based on actual site load~. but dne 
to delivery tiine constTaii1ts these slections are best for a .. qlrick fn"' solution. These 
generatms are. however. suftlciently sized to accommodate any known pmnp station 
load~. The immediate availability of more-suitably sized 50 Hz equipment will be 
co11~idered as an option. 

h) Fuel gas for opemtii1g gas tm'b.ines generators or existii1g pmnps will be taken fi:om the 
existing gas system. If the existing gas system is not available. fnel gas will be taken 
from the neaTest lrigh pressme GOSP separator and piped to the gas tm'bines ii1 the area. 

b. Tasks. The tlrst task is to assess the pipelines and the plunp stati011~. The second task is 
to repair or replace the pipelii1es and plunp stations. The following sections discuss these tasks ii1 
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tmu tor pipelines :md tor the electrical. mech.mricaL instnunentatioil and piping systems ofthe 
pmnp stations. 

1) Assessment of Pipelines. The ol~j ective of the assessment process is to determine if a 
pipeline can sately wit11~tand the :internal opemting pressme created by the pipeline pmnp system. 

A preliminary assessment of a pipeline can be made by a visual i11~pection of the line tl'om 
one end to the other. Presmnably tJris will be done tl'om and ailplane or helicopter. Tlris 
visual assessment has at least two limitation~. 

• Even ifthere are no visual indicatio11~ of a leak, the line may be :incapable of 
withstanding the opemting pressure due to corrosion or other factors. 

• Visual assessment may identify indication~ of a leak that has ah·eady been repaired or 
incorrectly identify wlrich line is leaking. 

Nonetheless. visual assessment is likely to be the most expedient method of assessing the 
amomrt. ofrepair work needed on pipelines. Visual impection of gas pipelines shmild provide 
an indication of sigJritlcant wm· damage even though leaks will not be mmked by spill 
damage as tor crude oil pipelines. 

The visn,"ll assessme1rt. will require accmate. specific. and up-to-date intonnation about the 
haq pipeline system It is a natmnl and common tendency to place all types of pipelines :in a 
common corridor. Tlris means that cmde oiL 11.atmal gas. and petrolemn products pipelines 
may be adjacent to one another and may not be readily distinguishable tor a visual assessment 
of condition if the pipeline system plan~ (layouts) are not know11 The arrangement and use 
of the pipelines will be contlnned at eve1y plant. p1unp statio It tennil1.al. etc. 

2) Assessment of Pump Stations. If a pmnpil1g stationl1.as not been completely destTOyed. 
assessme1rt. invOlves conside1ntion of its electl'icaL i11~tnunentatiott mecl1.a1rical. and piping 
systems and well as the associated civil and structmal components. 

a) Assessment of Pump Station Electrical Systems. Power tor p1unp stations will be 
provided at required levels by otheis. 

(1) Field/Site Surveys and Testing 
Assessment Teams will be deployed con~isting. as a minimum. ofthe following 
i11dividuals in each team: 
• One elect1'ical engineer having electlical eqnipme1rt and system protection expe1tise. 
• One electl'ical technician with high/low voltage eqnipmeJrt testing expe1tise. 

The Assessme1rt. Teams will smvey the pump station mrits tor both the Rmnailah. and 
Kil'lmk oil field~ to ide1rtify the condition and the capacity of the sribstation tnmstonners. 
the electrical dist1ib1rt.ion eq1ripment Assessme1rt. Teams will detennine the ope1nt:ing 
status or fitness tor opemtion of the electlical dist1ilnrt.ion cont1'01 eq1ripment The team 
will note ill the:U· smvey of the potential somce tor any eq1ripment cmre1rtly applied tor 
other service t11.at nriglrt be used tor restomtion of electlical service tor p1unp station 
load~. 
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• The site smvey teams will be equipped with allnecess:.uy equipment and snpplies to 
safely and completely conduct their assessment ofthe pump station electlical distribution 
equipment 

(2) Courses of Action (CO As) for Pump Station Elecfl·ical Systems 

Aft.er the field smveys and testing, one of the tollowing courses of action will be selected. 

COA 1 
(l.Vfinimal Damage) 

COA 2 
(Moderate Damage) 

COA 3 
(Major Damage) 

COA 4 
(Major Damage; Pre-

pos.) 
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Figure 1: Facility Electl·ical Assessment And Restoration Decision Map Diagram 

b) Assessment of Pump Station Instnnnentation and Cont1·o1 Systems 

For the case of minimal distm'lxmce to a facility, a site smvey of the im:tnunentation and 
contn\1 system will be required. As facilities have been in operation for many ye::ns they will 
have a vmiety of im:tnunentation and control systems inu~e ranging from pnemnatic self 
contained contn\llers to electl'onic Distl'ibuted Contn\1 Systems. Repails will involve 
evaluating the health of individual devices and systems to determine if they can be retmned to 
service or replaced. 

Tram:mitte1s iffcnmd detective will be easily replaced. Pressme gauges and thennomete1s can 
be acquired :in st.andard nmges to ta.cilitate mpid replacement 

Control valves and flow elements aTe sized based on tacility process condition :md can only 
be specitled and replaced aft.er the assessment is made. If contnil valves al'e found to be 
detective. manual bypass valves can be utilized 1mtil replacements can be somced but they 
will require manual operator inte1vention. Local indicatms will be required in sight of bypass 
valves to tacilitate tlris controL 
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Relief valves at a mininnun must be removed and tested p1ior to restmt. As they are 
:individually sized and will likely be fi:om several diHerent nwmrta.ctmes it is recommended 
that a selection of standard sized valves with a range of mifices is acquired to tadlitate mpid 
replacement 

c) Assessment of Pump Station Mechanical Systems 

Mechanical equipment condition will be assessed by field site surveys. Tanks. p1unps. and 
other mecl1:1:nical equipment will be assessed by respective specialists. The condition of 
equipment will be reviewed tor repair or replacement Details of restoration of availability of 
mechanical equipment tor crude oil production are discussed in .. Repail/Replacement 
Options-Pmnp Statiom:" pamgmph below. 

d) Assessment of Pump Station Piping Systems 

Pmnp station piping can be defined as the lines connecting to the tiansmission pipelines. and 
lines that connect to equipment such as pmnps. vessels. and tank~ in the Pmnp Station. These 
lines are designed to ASME B31.3. Process Piping. 

Initial assessment of the piping system~ would be visual and will require a site/tleld smvey. 
Ae1ial smvey may point out major damage. however. these interconnecting piping are smaller 
:in size than the pipelines and aerial smvey may not identify damage. 

Fmther assessment will be required to e11~me suitability and integ1ity ofthe existing piping 
systems. The guidance on fmther assessment can be obtained tlom API 570 Piping 
I11~pection Code: h1spection .. repair. alteration. andre-rating of in-service piping systems. and 
API RP 574 I11~pection practices tor piping system components. This assessment will include 
inspection tor types of corrosion and cracking. pressme testing, mate1ial ve1ification, 
inspection of valves. flanged joints. and welds. Special equipment may be required tor 
measmement of wall thickness and corrosion i11~pection. 

For tlris phase. an API 570-ceitified i11~pector will be req1rired. 

e) Civil/Structural Assessment of Pump Stations and Pipelines 

Civil/Structmal will develop the site assessments and wm'k orders required to repair or 
replace the concrete and steel structmes required by the prqject 

Civil infrastmctme will be assessed and repaired as req1rired to allow access tor the mission. 
Civil st.ructmal will be responsible tormate1ial MTOs in the prqject areas. 

3) Repair! Replacement Options- Pipelines 

a) Pipeline Repair Plan 
Those secti011s of pipelines damaged by wmfare or sabotage will have to be replaced. 
Cutting out and replacing sections of pipeline is a standard industry practice. Chridance 
regarding an types of acceptable repairs to crude oil pipelines can be obtained tl'om ASME 
B31.4 and :fi:om Ame1ican Petrolemn I11~titnte publication RP 2200. Repairing Cmde Oil, 
Liquetled Petrolemn Gas and Product Pipelines. Chridance regarding all types of acceptable 
repahs to gas pipelines can be obtained fi:om ASME B3 L8. Tlri.~ code also provides valuable 
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guidance for design. operation. and repair of som gas pipelines that will be encmmtered in 
nmthem Iraq. (""Som>· indict.1tes that the gas or oil contains hydrogen slilfide. H2S. H 2S is not 
only higlily toxic but also ct.1n embrittle steel pipelines and their weld~ mlless appropriate 
steel alloys are used together with appropriate welding procedmes as described ASME B31 .8 
( 1999) and the references it cites. 

b) Maximmn Allowable Operating Pressure 
The key issue in retmning a pipeline to set vice with the desired tlow capacity is to establish 
that it has an adequate MAOP (Maxinnun Allowable OpemtingPressme). The MAOP is a 
flmction of the pipe diameter. pipe wall tlriclmess. and pipe gmde (specified milrinnun yield 
strength). For new pipelil1es the design MAOP is verified by a hyd:rostt.1tic test For existil1g 
pipelil1es the MAOP may be aftected by corrosion t.1nd other tyves of damage (assuming 
rnptmes 1ll1ve been repail·ed). The etlects of the damage on the MAOP can be established by 
hyd:ro testing. pressme testi11g. or by alrigh-resolution il1temal il1~pection. The pros and cons 
of these method~ are discussed below. 

c) Pressure Test 
In a pressme test a section of the pipeline is pressmed with its existil1g crnde oil contents. 
For a hydrotest the oil is displaced with water and the pressme test is conducted with water. 
A pressme test of a gt.1s pipelil1e should t.1l ways be a hydrotest Ifthe line mptmes dming the 
test. the comequences of testing with crude oil can be much more sigtritlcant thm1 if testil1g 
with water. The fimdamental problem with pressme testing existilJg lil1es is that ifthe line is 
heavily conoded or damaged the resril.t can be a series ofil1dividual t"hilmes. repahs, retests. 
additional t"hilmes lastil1g an il1detltrite period of time. A fluther complication is tlll1t the end~ 
of the section beil1g tested are commonly chosen to be closed valves. If the valve leaks it i~ 
sometilnes possible to il~ject sealant to obtail1 a seaL If tlris does not stop the leak. the line 
must be cut from the valve and capped ill order to do the pressme test Guidance about 
pressme testil1g is available tl'om Ame1ican Petrolemn Institute publication RP 1110. 
Pressme Testil1g ofLiqllid Petroleum Pipelines. 

d) Internal Pipeline Inspection 
An il1temal i11-:pection is conducted by pmnpil1g an i11~tnunented device tlu·ough the pipelil1e. 
Ol~jects pumped tlu·ough pipelil1es t.1re known as ··pigs." h1stnunented devices desigtled to 
acc1.uately measme the wall tlrickness ofthe pipelil1e as it is being pmnped tluough it are 
known as high resolution pipeline i11~pection pigs. h1spectio11~ with this type of device are 
available from several setvice tlrms il1clud:il1g Pipelil1e Integrity hlt.ematioml (PII). 
Tuboscope. and H. RoselL This setvice is available for all pipeline sizes. The fmns can 
provide an interpretation of the results in terms of the MAOP for each damaged t.1rea of the 
pipelil1e. If all ofthe areas with an MAOP less than the desired MAOP are repaired 
(reinforced). then the MAOP of the pipelil1e shmild be Sl1tist"hctor)' for opetation. To 
st.1tist"hctorily perform this ty})e ofi11~pection the following steps and conditions must be 
satisfied. 
( 1) The pipeline must have hydraulic integrity. Le. all ruptmes and leaks must 1ll1ve been 

repaired 
(2) Pigs must be t.1ble to pt.1ss tlu·ongh the pipelil1e. Some tyves of valves. bends with mdii 

less than 3 pipeline diameteis (possibly 5 pipelil1e diameters depending on il1spection 
tool). and other factors can preclude passt.1ge of an il1~pection pig. This is normally 
established by review of the pipeline pla11~ by the setvice company and ultilnately by 
pumpil1g a gm1gil1g pig tlu·ough the pipelil1e. 
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The pipeline must be clean of debris and of deposits on the :i:n.terml wall of the pipeline. 
This condition is obtained by repeatedly p1unping of scraping/cleaning pigs tlu·ough the 
pipeline ml.til they come out clean. (Clean :in tlris se11~e does not mean clean of crude oil. 
Pigs of all types are compatible with continued operation of a crude oil pipeline) 

Obviously. a pipeline must have com:iderable integrity for the pigs to be pmnped tlu'ough 
it The process ofprepming an operating pipeline tor a pipeline impection can easily last 
a sevenu weeks to a month. After the i11~pection nm has been made. it conunonly takes 
tvvo to s.L"i: weeks to obtain the analysis of the data fi:om the it1~pection se1vice company. 
This is cleady a highly teclmicaL specialized. lengthy. and costly process. The key 
advantage vvith it is that. once completed. the locations and exte1l.t. of damage needit1g to 
be repaired are accmately known and the limiting operating pressme tor 1.1~ing the 
pipelit1e .. as-is" is detennit1ed. 

The larger and more critical the pipelit1e is to the e;..-port objective. the more itnpmtant it 
is to conduct an it1temal it1spection tor planning and reliability pmposes. 

The fmal point to be made is that even aft.er the obvio1.1~ pipeline ruptmes h.:we been 
repaired there will need to be a significant ongoing efto1t to establish pipelit1e 
capabilities and reliability and tor additional construction to repair pipeline detects. 

e) New Pipeline Constn1ction 
Under the woist case scenario construction has been co11~idered tor a new. 36-'inch parallel 
loop pipeline of an existing 36-itlch pipelit1e. The existing 36-itlch pipelit1e and the new loop 
pipelit1e will move oil from the replacement Rmnailah GOSPs to the replacement IPSA-1 
pump station. The total approximate line length would be 0.5 miles. The objective would be 
to reduce power and p1unp station recp.m·ements as well as dependence on old pipelit1e 
systems. However. the viability of this approach remait1s to be contlrmed by hydnnilic 
engit1eering calculatio11~. 

A new 42-itlCh. tom-mile pipeline tl'om North Runwilah Central GOSP to the Nmth 
Rmnailah Citithering Station is also planned. The pipelit1e is needed to combine the Nmth 
Rmnailah Central GOSP oil production to the new pump station at the Gathering Station. 

Additional :intonnation on these proposed new pipelit1es is provided it1 this Appendi"i: 1mder 
Tab E. CiOSPs. 

It is not anticipated that pipe would be on the critical path tor either material acq1risition or 
com:tructimt Valves may be the most critical item tor the co11~truction of these new 
pipelit1es. 

4) Repair! Replacement Options- Pump Stations 
The worst case assumption is that each destroyed pump station will be replaced with one (or 
more) generic p1unp statio11~. A conceptual process tlow diagram tor a generic p1unp station 
is shown it1 Figure 2 (next page). The fo1lowit1g sections discuss the repair 1.1nd replaceme1l.t 
of pmnp station· s mechanicaL piping. electl'icaL and it1stnunentation systems. 
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Dam;:~ged pipe shall be repaired or replaced. Repair. ;:~lter;:~tion and re-'rating of piping 
systems shall be per API 570, and t"hbric;:~tion and design shall be per ASME B31.3. Remov;:~l 
and replacement ofthe dmn;:~ged section is acceptable. Piping Engineer will determine if 
repair or replacement with new spools are more practic;:~l tor the sihmtion. U ndmn;:~ged piping 
m;:~terial ;:~nd fittings m;:~y be re-used. 

If the equipment that the piping is cmmected to is replaced ;:~nd not identic;:~! to the old 
equipment. the piping will not tlt m1d will need to be revised orreplaced. Certified 
intonnation on new equipment will be required right aw;:~y, 

Valves shall be inspected externally ;:~nd internally tor ©m;:~ge. Damaged valves slmll be 
repaired ;:~s much ;:~s possible. or replaced if d;:~mage is major. V;:~lve seals. 0-'r'ings. seats. and 
oper;:~tors. if;:~ny. shall be checked. Flanged connectio11~ slmli be checked tor gaskets. 
D;:~nwged gaskets slmll be replaced. 

It is recommended that high precision smveying equipment such as HI CAD ( digit;:~l c;:~ptme) 
be used to verify elevatio11~ ;:~nd orient;:~tions. If piping is rerouted due to equipment ch;:~nge or 
reloc;:~tion of equipment a stress review is required to verity loads ;:~nd stresses. 

c) Pump Station Electrical System Engineering/Design 

Using input from the pmnp st;:~tion Assessment Te;:~ms. engineering will determine 
;:~ppropriate repair!restor;:~tion design. Design dlaw.ings m1d other docmnents will be prep;:~red 
to t"h.cilit;:~te site Con~tmction activities. Specific;:~tio11~ will be prepared tor ;:~ny engineered 
equipment identitled tor replacement or needed to otherwise m;:~ke the pmnp station suit;:~ble 
tor suppmt of oil field production. h1 addition to dlawings, specific;:~tions. m1d other 
Co11~truction supp01t docmnents. engineering will prepare complete bills ofm;:~terial along 
with the equipment specific;:~tions. purclmse of the necessmy materi;:~ls ;:~nd equipment needed 
tor restoration. 

With severe levels of ©m;:~ge to rot;:~ting equipment ;:~t certain pump station. a 60Hz "quiCk 
fn" electrical restomtion will be implemented (see Figure L p;:~ge 10. Facility Electl'ical 
Assessment ;:~nd Restoration Decision Map Diagram) in order to minimize the time oil 
production is lost This "quick fix·· solution results in the need of one or more LM2500. 60 
Hz genemtors or Sol;:~r Cent;:~m (2 MW 1.mits) and new 60 Hz electl'ical distribution 
equipment Once the ;:~ppropri;:~te level of power is provided by others. the pump st;:~tion will 
be restored to the site· s origild voltage and fi·equency. 

The design. construction and in~t;:~liation of a new pmnp station;:~re based on a 60Hz system 
and slmll be ill accordnnce with American i11dustry stm1dm·ds. codes. m1d practices. The 
design shall be b;:~sed on the followi11g stm1dnrd~: NEC. ANSI, IEEE, NEMA, and UL 
Repai:rs or up-grades to existing Pmnp Station where the power system is to remai11 at 50 Hz 
slmli be in;:~ccor©nce with prevailit1g stm1©rd~. codes. m1d practices vvhere applic;:~ble. 

The design of ;:~ll pmnp st;:~tio11~ are sim:ilm· ill the respect tlmt the electrical system is b;:~sed on 
4160 V generation with step-up trm1~tonners to supply power tor the shipping pmnps rated 
13.2 kV. 3500hp. 60Hz. 3 ph. The booster pmnps m1d stabilizer pmnps will be 4000 V. 60 
Hz 3 ph electl'ic dlives. The system vOlt;:~ge tor low voltage motors and loads shall be 480 V. 
3 ph. 60Hz 
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(1) Electrical Equipment 

For the "quick tbC solutiott the electlical dist1ibution and control equipment will be 
installed in a pre-tl:lb1icated electlical building. This building will house the 15 kV 
switchgeal'. 4.16 kV switchgeariMCC. 480 V switchgear. low voltage MCC. UPS system. 
125 VDC system. and lighting p:.mel boards. The building will include a batte1y room and 
a contnil room. Ali equipment will be pre-"im:talled in the building, wired and tested at the 
building fabricator's facility The electl'ical building will indude 100 percent redm1dant 
HVAC and pressmization 1.mits. The completed building will be shipped as a package 
1.ulit to the pump station site in one or more shipping sections dimem:ionally designed tor 
air tl·eight and ammged for easy field re-connectiotL The approach of a pre-t"hhricated 
building will ta.cilitate the constTuction and commissioning efficiency. 

Provision tor thtme power g1id tie-in will be accomplished by in~tall:ing two frlt.me 
incoming breaker sectio11~ on the 15 kV switchgear. These :incoming sections ultimately 
will be supplied grid power fi.·om 11 kV step-down tl'm1~formers. 

New 60Hz tTanstonner will be equipped with taps as required to pennit 50 Hz operation 
at coresponding 50 Hz standard voltages (i.e. 13.8/11 kV. 4.16/3.3 kV. 480/380 V) 

Ajustable fequency &ives (AFD · s) may be considered tor application to l:uge 60Hz 
pumps as :m option. The AFD' s would allow 3500 hp. 13.2 kV. 60 Hz electlic motor 
drivers for pipeline sllipp:ing p1.unps to be used on a 50 Hz power grid. The AFD would 
provide fi:equency conve1~ion tl'om 50 Hz to 60 Hz for the 60 Hz electlic motor and 
wmild also provide a "soft. stmC tor the 60Hz electTic motor, which wmild decrease the 
amount of generation required. The AFD cmild be 1.1~ed for flow contnil on the pipeline 
shipping pumps as well. 

The Contn\1 Room will hou~e the Satety System and the Plant Automation System 
cabinets. computer consoles and associated ftmritme tor the operato1~. The equipment 
will be installed and wired at the building t"hbricator· s tacility. 

(2) One-Line Diagrams 

Figure 3 (ne;..t page) shows a conceptual one-line diagram tor a Typical P1.Unping 
Station. 

Figure 4 (page 18) shovvs a conceptual one-line diagmm tor a 750.000 thousand BPD 
p1.unping statiotl (R1.unailah Gathe1ing Center Pmnp Station). 

Figure 5 (page 19) shows a conceptual one-line diagmm tor a 1.5 MM BPD pmnping 
statiott (IPSA 1 Pmnp Station). 
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FIGURE 3: Conceptual One-Line Diagram for a Typical Pump Station 
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FIGURE 4: Conceptual One-Line Diagram for a 750,000 Thousand BPD Pump Station 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-2-H-19 
SECREFINOFORt~ As of 8 May 2008 



FV!UR!C 
U~i:i:v Tio: 

·~~W@ 5flli?. 

t 
I 

SECRET/I~OFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

~/ ( ( 
___ 1 ----~----~3~6~~-·~_._.oo_Bz_2_~_A.~~---~-----.--~/ 

J J J J J J 
Shipping F:.:rr:p Shipping F:.:mp Shiopin~ f:.:mp Shipping F:.:mp Shippin~ f:.:!"ll~ Shippin~ P;;.r.p 

35CC 11P 35CC 11P 35CC 11P 35CC 11P 35CC 11P 35CC HP 

~Ml"t 
.480V.3f·~. 
CCH~ 

niu~ 
0i~nt~r~lcl· 

I 

't 
( 

FIGURE 5: Conceptual One-Line Diagram for a 1.5 MM BPD Pumping Station 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-2-H-20 
SECREFINOFORN As of 8 May 2008 



SECRET/I~OFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

d) Pump Station Instrumentation Engineering/Design 

For woist case scenmio requiring com~truction of new facilities. it is envisioned th1t a 
new control system based on standard Industrial Control System will be added. This 
system is ret€m-ed to as the Plant Control and Monitoring Systems (PCMS). The Pl""'l\.JS 
shall consist of new field im:tnunentation and new computer based sub-systems (Process 
Automation System and Satety System). 

All instnunents and control systems shall comply with recognized industry standards. 

The field instnunentation will be vvired to local jlmction boxes distlibnted tlu·oughout the 
facilities. Cables fi·om the local jlmction boxes will be wired to Contn\llers and 
Input/Output (I/0) Panels for the PCMS. The Process Automation System (PAS) and 
Safety System controlleis and I/0 panels will be located :in the ContTol room. See Figm·e 
6 (ne:xt page) for typical system architectme. 

A Control Center slt."lll se1ve as tlJe p1immy operator inte1face and monitoring location 
for each facility. The Contl'Ol Center shall be in a dedicated area of the Electlical 
Building for the facility A PC-based desktop computer shall serve as the opemtor· s 
console tor the PAS and Safety System. This console shall :i:nterta.ce with the PCMS via a 
data highway. 

The following design practices will be adhered to in the design of a new tacility: 

• Standard 24 VDC. 4-20 milliamp field trmtsmitters shall be utilized to monitor and 
control the vmious tlow. pressme and tempe1ntme process conditions. 

• For pressme measmement transmitters and gauges shall be cmmected to vessels (1 ~!:-" 
minimum) and piping (3/4" npt) utilizing isolation valves. 

• Flow measmement tor non custody tmnster application shall p1immily be made with 
oritlce meters. For custody tmnsfer of oiL tm'bine meters shall be utilized and tor custody 
transter of gas. oritlce meter nms shall be used. For mifice meters the preferable 
cmmection is to direct mmmt transmitters to minimize implil.se line enms. 

• Tempemtme tnmsmitters shall be direct momrt.ed to thennowelk Elements shall be 100 
oJun platimun RTDs. Thennowells sh<:~ll be ti:lbric<:~ted tl'om 316 SS bar stock as a 
minimum. with 1 ~~:-·· tlanged process cmmections on piping and 2" on vessels. 

A safety system :independent, stand-alone. high integrity system shall be provided to 
implement satety related intedocks. SIS systems will be designed <:~nd programmed based on 
approved cause & etlect chmts. The cause and etlects are based on the requirements of API­
RP-14C and all moditlcatio11S to the approved logics will require a m<:~nagement of change 
procedm:e. The SIS system shall be selected to provide necessmy reliability to l)ling tadlity 
to a sate condition in case of an upset 

In gener<:~L the hip philosophy shall be a de-energize to trip (fail-safe) for process and plunp 
tl'ips. SIS sensors shall not be used for process controL but the same sensor may be used for 
monitming. All SIS main controlleis shall be cmmected to the PAS via redmtdant 
conmnmicationlinks to tmnsmit alarm. status and conun<:~nd ft.mctions. 
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Figure 6. Pump Station Instnunent.ation and Contl·ol System Replacement 

4. SERVICE SUPPORT. See B::tse PLAN ::tnd A1mex I 

5. COMlVl~ND AND SIGNAL. See B::tse PLAN ::tnd Annex H. 
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TAB I (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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. :MISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

1) Stl'ategic distlibution will begin with a·· quick fix·· to move the product. followed by a plan to 
provide long -tenn opetation. 

2) Quick fix will provide 300 million bands per day (MM BPD) crnde e.x."pOlt via Al Faw 
Terminal to the Mina Al Balmr mmine facilities. 

3) The follow up phases will complete facilities to achieve: 

(a) E.;.;.-pmt 2.7 MM BPD via Al Faw. IPSA pipeline. and/or I-T pipeline. 

(b) Provide 0 A MM BPD cmde oil tor :in-cmmtry refming/cot1'11.unption. 

4) The restoration scenmio ranges fi·om minor repair and refm'bislunent to major damage with 
complete "greenfield" replacement The 1mknown design details. capacities. etc. of the 
existing in-place tacilities will not be available 1mti1 Assessment Teams begin wmk :in­
cmmtty. The e.;..ten.t and degree of damage to e.;..]Ject is also 1mknown. Due to the level of 
1mknow11.;:. the restmation is not based on repair and reuse of the existing facilities. 

5) This basis allows the taste st. program of desig1t construction and stmtup to reach the target 
expmt level and provide in-countly products. 

6) Restoration will be a "greentleld" site ne.;..t to the existing storage tenninals selected. 
~ ~ ~ 

7) Restoration ofthe pmnping station will be a standard generic station with one or two sets of 
series pmn~~ depending on the required capacity and outlet pressme. The pmnp station will 
be cot1.;:trncted at a "greenfield" site next to existing stations. 

8) Additional engineering st.udies show that nevv larger pipelines can replace the existing 
pipelines and reduce the p1unp sizes cmrently assmned. 

9) This power will be supplied to the battety limit of each terminal by othets. This is co11.;:idered 
critical to the ovemll suitability /suppmt of restoration at sites with mode t-ate or pmtial 
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dmnage. Fmther. preserv::~tion of the 50 Hz grid is the most eftlcient path toward fhtme 
downstl'emn production development :md energy optimization initiatives. 

10) To achieve "quick fix·· restonltion. the pmnp station and terminal will be designed for the 
readily available lmge pmnps mtd generator rentals identitled by the U.S. Anny Corps of 
Engineers. Pmnp Stations and Tennit11ls with irreparable danwge to p1unps and/or theit· 
drivers will be retTofitted with 60Hz power to exploit the eady availability ofpmnps rated 
for operation with 60 Hz electl'ical power. Any existit1g au .. xilimy 50 Hz equipment which is 
suitable for operation at 60 Hz will be identified and evaluated tor contitmed se1vice. All new 
equipment will be designed for satisf::~ctory operation at 50/60Hz. 

11) In the itl.t.erest of fhtme development itritiatives. any pmnp station or ten nit tal that is 
conve1ted to U.S. voltages and frequency (i.e. 13.8 kV! 4160 V! 480 V. 60Hz) tor "qlrick 
fn" restoration, if economically advrul.tageou.~ to do so. may be eligible to be restored to fhe 
site· s migittal frequency and voltage once the local power g1id i~ deemed reliable. 

12) Restoration will be a standard generic pmnp station constn1cted at a "greentleld" site next to 
each existing pmnp station location. The electTical distlibution system is based on the 
standard gene1ic p1unp station operatit1g at 60 Hz. 

13) Fuel gas tor operati11g gas tm'bines generators or existit1g p1unps will be taken tl'om the 
existi11g gas system. If the existing gas system is not av::~ilible. fhel gas will be taken fi:om the 
nearest high pressme GOSP seperator and piped to the gas tm'bines itt the area. 

14) Generic M~jor Pmnp Station Capacity. 

(a) The gene1ic pmnp station. illustmted in Figure 1 (next page), has two pamllel sets of 
pmnps to handle the flow mte of up to 1.500 MM BPD. Each pmnp set is one booster 
and 2 shipper p1unps it1 series. The booster pump mises the pressme by 40 psi for 
delivery to the suction of the slripper pmnps. The two se1ies slripper pmnps ittcrease the 
tlowittg pressme by 17 3 psi each. The booster pmnp and two shipper pmnps gives the 
p1unp station a pressme rise of 386 psi. The itritial expmt capacity tor.~ Faw TemrinaL 
dming the 1 .2 MM BPD production pltase, is required to be 300 MM BPD. The follovv­
up 2.4 !vllvi BPD phase will reqlrire an ittcrease up to a total of 1.1 MM BPD e.x-pmt quota 
tor Al Faw. The 3.1 MM BPD phase will require an increase to a total of 1.8 MM BPD 
expmt quota tor Al Faw. 

(b) The initial 1.2 MM BPD qlrick fn phase, will be stmted up with a one tlnin generic pump 
station set Later. the 1. 1 MM BPD export quota tor the 2nd phase will require an 
additional set. making two generic pmnp stations at Al Faw. The thit·d phase will requit·e 
an additioml set making three gene1ic pmnp set at Al Faw pmnp station. 

(c) The AlFaw p1unp station will oper::~te ::~s stT::~igll.t-tluniftheie are no tanl\:s av::~ilable. 

15) Al Faw Storage Tanks. 

(a) The second and tlrird pltase will req1rire stomge tanks at Al Faw tor loadi11g of slrips. 
Fom 1.000.000 bmml tanks at Al Faw p1unp station. The storage tanks will give 481Ir of 
stomge tor the pipelitte. The boost.er pmnp will t1oat on the storage tanks and the itllet 
pipelitte. 
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Figure 1: Typical Generic Pump Station 

1) Electrical System Field/Site Surveys and Testing. The etJ01ts tor assessment and 
restmation tor the tenn:inal will com:ist. ofthe following major activities: 

IPSA-2 PS 
AL FAW PS 
IT-2 PS 
IT-2A PS 

2) Assessment Teams: The Assessment Teams will smvey the tenninal1.mits tor both the 
Rumailah and Kmkuk oil field~ . They will identify the condition and the capacity ofthe 
s1.ibstation trm1~tonne1s and the electlical distribution equipment to adequately supply the 
electrical load~ of the tenninaL The operating status or tltness for operation ofthe electrical 
dist1ibution control equipment will be determined. The team will note in their smvey of tl1e 
potential somce tor any equipment currently applied tor other service that migllt be used for 
restoration of electlical service tor tenninalloads. 

3) Restoration: 

(a) Terminal Electrical System Engineering/Design. Using input received tl'om the 
tenn:inal assessment teams. enginee1ing will determine approp1iate repah'/restomtion 
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design. Design drawings and other docmnents will be prepared to ta.cilitate site 
com:tn1etion activities. Specification~ will be prep:.1red tor .:my engineered equipment 
identitled tor replacement. In addition to drawings, specitlcation~. :.1nd other C on~tmction 
suppmt doe1unents, engineering will prepare complete bills of material along with the 
equipment specitlcation~. pmchase of the necessmy· matetials and equipment needed tor 
restoration. 

With severe levels of damage to rot:.1ting equipment at the terminaL a 60Hz "quick tl'C 
elect1'ic:.1l restoration will be implemented, as desctibed in Figure 2 (ne:xt page). This 
"quick fix'' solution results in the need of one or more LM2500. 60Hz generators or 
Solar Centam (2 MW mrits) and new 60Hz electlical distribution eqlripment Once the 
local grid is restored and available as a somce of reliable power. the tenn:inal will be 
restored to the site ·s original voltage and fi·equency. 

U ndamage. operational tennimls will remain on 50 Hz power. Ifthe power gtid is not 
available or deemed Ulll'eliable. tempormy 50 Hz generation will be provided. 

The electtical design is b:.1sed on the terminal con~tructed at a .. greenfield" site adjacent 
to each of the existing tenn:inallocations selected. The system is designed with redundant 
generation and the generator selection is based on the readily available lurit identitled by 
the U.S. Anny Corps ofEngineeis (USACE). See Figure 3. page 6. In many cases the 
generators selected could be ovetsized based on actual site load~. but due to delivety time 
con~traints these slections are best tor a·· quick th·· solutioll These generators are, 
however. sufficiently sized to acconunodate any known tenninalloads. The inuned:iate 
availability of more-suitably sized 50 Hz equipment will be considered as an option. 
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Figure 2: Facility Assessment ::md Restoration Decision Map Diagram 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 
F-2-1-5 

SECRETINOFORN As of 1 February 2003 



SECR ET/I~OFORI~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

G•• Tvrl>ooo @ .. ,~~~" 
~oro~rmor T 130,.., 

C'l~<~• 
~QfiGfiliaf· 

( 4 1GOV 3oo Mllz 3000/' 500MVA ,/ 

1 .. ~~ 1 ... ,~ ~ ,_,.-~ --,--L-l·""" -,-.± ·-
l'~l'l'lJI'<tl r-~mm~: 

~- ( ~-, 1S(V@ !10 4:90V 1200A 3ph 60H..: • 4~kA _,.,. 1 1 kV@ !iO r r 
I I 

/ ( r' 
--~~------L _____ 1_~ .• $k_v._~P~h_.e_o"_•·_~o_oo_A_.s_oo_M_~-.--------~~--------.---------------.-~-------L--

~ ~ 
Shtppiog P'-unp A 

:}:}OQNP· 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

Shtppi~Q Pump C 
3500NP 

Shtppiog Purnp 8 
3:}00NP 

Figure 3: AI Faw terminal 

F-2-1-6 
SECR ET/l>IO fOg~ 

Shtvpiog Pump 0 
3500NP 

As of 1 February 2003 



SECR ET/I~OFORI~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

The design. constn1ction and ht'ltallation of a new terminal are based on a 60 Hz system 
and will be in accordance with Ametican indn'ltly standards. codes. and pm.ctices. The 
design will be based on the following standards: NEC, ANSL IEEE. NEMA, and UL. 
Repairs or up-grades to existing tennilwls where the power system is to remail1 at 50 Hz 
will be ill accordance with prevailing standard'l. codes. and practices where applicable. 

The design of all Pmnp Statio11'1 are similal' ill the respect that the electlical system is 
based on 4160 V genemtion with step-up tmnsfonne1-s to supply power for the shipping 
pumps mted 13.2 kV, 3500 hp. 60Hz. 3 ph. The booster pmnps and stabilizer pumps will 
be 4000 V. 60Hz 3 ph electlic drives. The system voltage for low voltage motms and 
load'l will be 480 V. 3 plt 60 Hz. 

(b) Electrical Equipment For the "quick th" solution, the electlical distlibution and 
contn\1 equipment will be il1'1talled ill a pre-tabricated electlical buildil1g. This building 
will hon'le the 15 kV switchgear. 4.16 kV switchgeariMCC. 480 V switchgeal'.low 
voltage MCC. UPS system. 125 \IDC system. and lighting pnnelboards. The building will 
il1clude a battety room and a contml room. All equipment will be pre-iltstalled in the 
lmildil1g_ vvired and tested at the bnildil1g tabtic<'ltor·s tacility. The electl'ical buildi11g will 
il1clnde 100% red1mdant HVAC and Pressmizationmrits. The completed buildil1g will be 
slripped as a package u1rit to the tennilwl site ill one or more shipping sectio11'1 
dime11'1iomlly designed tor air freight and arrm1ged tor easy field re-connection. The 
approach of a pre-fabricated b1rildilig will facilitate the constn1ction and comnrissiOiililg 
efficiency. 

New 60 hettz tl'anstonners will be eq1.ripped with taps <'IS req1rired to pemrit 50 Hz 
operation <1t corespondil1g 50 hettz standard voltages (i.e. 13.8/11 kV. 4.16/3.3 kV. 
480/380V). 

Ajlt'ltable fequency dlives (AFDs) may be considered tor <1pplication to large 60Hz 
pumps as <1n option. The AFD 's would allow 3500 hp. 13.2 kV. 60Hz electlic motor 
drivers tor pipelil1e shippiltg pumps to be used on a 50 Hz power grid. The AFD wmild 
provide frequency convetsion tl'om 50 Hz to 60 Hz tor the 60 Hz electlic motor and 
wmild also provide a "soft. stmf' tor the 60Hz electl'ic motor, wlrich would decrease the 
ammmt of generation req1rired. The AFD cmild be used tor flow contn\1 on the pipeline 
slrippil1g pumps as well. 

The Contn\1 Room will hou'le the Satety System and the Plant Automation System 
cabil1ets. computer consoles and associated flmritme tor the operatois. The equipment 
will be il1st.alled and wired at the bnildil1g ti:lbricator's ta.cility. 

(c) Mechanical Equipment: The hritial assessment will include a smvey ofthe followiltg 
critical eq1ripment as a mhmnum, needed to establish ilnmediate crude oil production: 
Booster pmnps and drivels. shipper pmnps and drivers. chemical illi ection packages. gas 
tm'bil1e driven electl'ic generatms. diesel engine dliven emetgency generators. ilt'ltnunent 
air compressor pack<~ge. firewater pumps. firewater stomge tanks. 

The hritial assessment will identity equipment t11<1t can be repaired and equipment tlillt 
must be replaced tor the .. quick tlx" pl1<1se. A.ny equipment tlillt must be replaced will be 
placed on ilmnediate requisition. 
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Equipment for the "Greentleld"' phase will be placed on :immediate requisition 

All equipment to be pmchased new will be specified for compliance with latest editiom: 
ofKBR standard~ and corresponding indust1y st:.mdard~ for respective equipment items. 
E.g. hydrocm'bon pmnps vvill be specified to API 610.latest edition and corresponding 
KBR centrifugal pump specification. 

(d) Instrumentation: For each "greenfield"' facility. a contn\1 system based on standard 
Industri..1l Contn\1 System will be utilized. This system is refured to as the Plant Contnil 
and Monitoring Systems (PCM S). The PCMS will consist of field :instnunentation and 
computer based Sltb-systems (Process Automation System and Satety System). 

The field :instnunentation will be w:iTed to local j1.mction boxes distlibuted tlu·oughout the 
facilities. Cables fi:om the local jmtction boxes will be w:iTed to Contn\llers and 
Inpnt!Ontput (I!O) Panels for the PCMS. The Process Automation System (PAS) and 
Safety System (SIS) controllets and liO panels will be located in the Contn\1 room 

A Contwl Center will serve as the primmy operator interface and monitming location tor 
each tacility. The Contn\1 Center will be in a dedicated area of the Electlical Building tor 
the tacility. A PC-based desktop computer will setve as the operator·s co11~ole tor the 
PAS and Safety System. This co mole will :intetface with the PCMS via a d<tta highway. 

The following design practices will be adhered to :in the design of a new tenn:inaL 

(1) Standard 24 VDC. 4-20 milliamp field trmtsmitters vvill be utilized to monitor and 
control the vmious tlow. pressme and tempemtme process conditions. 

(2) For level measmement the preterred teclmology is radal' as it is immune to the etlects 
of changes in specific gravity ofmeasmed fluid~. All level contl'Ol and monitoring 
tm11~mitte1s will be mmmted on tlanges on the top of tanks. For tloating rooftype 
tm1..ks. float or hydrostatic gauging system will be utilized. 

(3) Use oflevel gauges will be minimized but armored gage glasses will be utilized if ._ ._ ._ ._ ._ 

necessmy. 

(4) For pressme measmement tnut~mitters and gauges will be connected to vessels ( 1 ~~:-·· 
mini:nnun) and piping (3/4"' npt) utilizing isolation valves. 

(5) Flow measmement tor non custody tmnster application will primarily be made with 
orifice meters. For cu~tody tnm~fer of oil. tm'bine mete1s will be utilized and tor 
custody transfer ofgns. mifice meter 11.111~ v\ill be u.~ed. For oritlce meters the 
preferable c01mection is to direct mmmt transmitte1s to minimize impulse line errots. 

(6) Temperatme trmt~mitters will be direct mmmted to thennowelk Elements will be 
100 ohm plat:imun R TDs. Thennowells will be tabricated from 316 SS bar stock as a 
mini:nnun. with 1 ~!:-"' tlanged process cmmections on piping and 2"' on vessels. 

A safety system independent stand-alone. high integrity system will be provided to 
implement satety related interlocks. SIS systems will be designed and progrmmned 
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ba~d on approved cause :.md etlect chmts. The cause mld eftects are based on the 
requirements of API-RP-14C and all moditlcations to the approved logics will 
require a management of ch::mge procedme. The SIS system will be selected to 
provide necessary reliability to bring ti:lcility to a sate condition in case of an upset 

In general, the tlip philosophy will be de-energize to tlip ( ti:lil-sate) for process and 
pump trips. SIS sen~ors will not be u.~ed for process coiJ.tn\L but the same sensor may 
be used for monitoring. All SIS main contn\llers will be connected to the PAS via 
redm1dant comnnmicationlinks to tmn~mit alann. status and command flmctions. 

For the case of minimal distmbance to a ti:ldlity vvhere there is intent to restore the 
facility. a site smvey will be required. As facilities have been :in operation for many 
years they will have a variety of :instnune1J.t.ation and co1J.trol systems in use rang:i11g 
from pne1.unatic self contained cmJ.tn\llers to electronic DistrilnJ.t.ed Control Systems. 
Repairs will involve evaluating the health of individual devices and systems to 
determine if they can be ret1.m1ed to se1v:ice or replaced. 

Trm1~mitters if fmmd detective will be easily replaced. Pressme gauges and 
thennometers can be acquired in standard ImJges to tacilitate mpid replacement 

Control valves and flow elements cannot be pre-ordered. They are items that have to 
be specified base on tacility process condition. If contnil valves are fmmd to be 
detective. manual bypass valves can be utilized 1.uJ.t.il replacements can be somced but 
they will requiie manual opemtor iJJ.t.e1veJJ.t.ion. Local indicators will be required in 
sight ofhypass valves to ti:l.cilitate tlris contn\L 

Relief valves at a minimmn mn~t be removed and tested p1ior to restmt. As they are 
individually sized and willlililily be fi:om several ditlerent manufactmes it is 
reconunended that a selection of standard sized valves with a range of oritlces is 
acq1.rired to facilitate rapid replaceme1J.t. 

Non electro1ric control system~ will require eventual replacement with electrmric 
systems as conmnurication between GOSPs. Pmnp stations and Unloading tenninals 
is essential tor proper field operations. 

(e) Intermediate Terminal Piping: Tlris pe1tai11~ to the pipingintercmmecti11g to the 
pipelines from GOSP' s and Pmnpi11g Station~ to the intennediate temrinal and from the 
intermediate tenninal to the main tenninal pipelines. It also includes all piping 
intercmmecting equipme1J.t witlrin the i1J.t.ennediate tenni11al such as pumps. tanks. and 
vessels. Tlris pipi11g i11cludes t1are li11es. 

(1) hritial assessment will be visuaL Aerial smvey can show major damage onlmge 
lines. however, smaller size li11es may not be detenni11able fi.·om the aerial smvey. A 
field/site smvey will be requited to assess damage. 

(2) If it is detenni11ed that the restomtion et1o1t will be for a nrinor repair and 
reftu'bislunent, the '"Quick Fix'' phase will e1J.t.ail in~pection by a ce1tifi.ed pipi11g 
i11spector. Damaged pipi11g will be repaired or replaced h1spection. repair. testi11g 
andreplaceme1J.t will be per API 570 Piping h1spection code. API RP 574 In~pection 
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practices. :md ASME B3 L3 Process Piping. Rep:.1ir may :involve cutting and re-use 
of existing material 

(3) Valves will be inspected for damage and operability Valve internals- 0-1ings. 
seals, gear operatois, seats. etc. will be thoroughly checked and tested. Damaged 
valves will be replaced or repaired. 

(4) Gaskets on tlanged connections will be inspected. Dmn<~ged gaskets will be 
replaced. 

(5) If equipment is to be replaced due to damage and the replacement equipment is not 
identical the piping co1mected to the equipment will not fit and will have to be 
revised or replaced by new piping. Celt.itled intonnation on new equipment will be 
required. 

(6) It is recommended that high precision smveying equipment such as HI CAD (digital 
captme) be used to ve1ity elevations and orientatio11s. 

('7) Pipe supp01ts vv'ill be :i11spected. Dmnaged pipe supp01ts will be rep<~ired or replaced. 
Majority of pipe supp01ts can be field fab1icated from steel plates and structmal 
members. Special supp01ts such as springs will be procmed. 

(8) For new pipe routing or for a greenfield intermediate tenninal piping, all piping will 
be analyzed per ASME B3 L3 Process Piping Code and recommended vendor 
:.11lowable loads. All piping systems will follow BRS standards and specitlcations for 
fal)lication and :installation. 

(9) All piping will be non-destmctive examination (NDE) and pressme tested per the 
piping code before acceptance. Supply of potable water will be made available for 
hydrotesting. Pnemnatic testing is discomaged for s:.1iety reasons. 

(10) All new and existing piping will have corrosion protection. Sandblasting and 
painting/insulation will be per BRS standards. 

4. SERVICE SUPPORT. See ANNEX L 

5. COMlVL\.ND AND SIGNAL See Base PLAN. ANNEX A. and ANNEX H. 

ACKNOWLEDGE: 

DiPGM 
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TAB .J (EXPORT) to APPENDIX 2 (ENGINEERING) to ANNEX F (CONSTRUCTION AND 
ENGINEERING) to LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See ANNEX N. Appendix 4. 

The exp01tation plans to toll ow are based on References 1. 5. and 6. 

1) Reference 1 Rep01t ofthe Group ofUnited Natiom: E;. . .-pelts EstablishedPmsnant to 
Paragraph 30 of the Secmity Cmmcil Resolution 1284 (2000) 
Reference 1 was prepared based on site visits to the Mina al Bakr Terminal and the Khor a1 
Amaya Tenninal on27 Jmmmy 2000. 

2) Reference 2 Intelligence Research Paper prepared by the Directorate of Intelligence 
1A 92-10019 
R TT 92-10065 
.hme 1992 
"Mina al Ba1-a: Iraq Peisian Chilf Oil E;.:port Tenn:inal (U) 
Reference 2 is an Alial photogmph and text describing damage to the tenn:inal after Dese1t 
Stonn. 

3) Reference 3 Process Flow Diagram 
Al Faw & Minaal Bakr Terminals 
Dmwing Nmnber 670-PF-03 No Revi~ion No Date 
Anny Cor~ ofEngineers 
Depa1tment of Defense 
4) Reference 4 Mina al Bakr Deep Sea Terminal 
Dmw:ing Nmnber 3-AFA-4 Revision 0 Dated 7-28-82 

4) Reference 4 M:ina al Bakr Deep Sea Terminal 
Dmwing Nmnber 3-AFA-4 Revision 0 Dated 7-28-82 

5) Simplitled Flow Diagram 
Southem Iraq 
Dmw:ing munber 3-F-002 
No revision dated 18 March 1985 

6) G-eographic Location~ 
Arabian Grilf Sea Islands 
Dm:wing Nmnber 3-M-118 
Revision 1 dated 8 .hme 1985 

TIME ZONE USED THROUGHOUT THE PLAN. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. :MISSION. See Base PLAN. 
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3. EXECUTION. See Base PLAN. 

a. Concept of Operations- Terminal. There i'lre three scenario levels: (worst. best. & most 
probable) com:idered for damage as:s:es:s:ment!repl'lirireplacement tor the Mina al Bakr Tennim"ll to 
ens:me the stipulated exp01t target levies:. 

1) Worst Case. In the worse case. there is: major dmnage to all topside facilities: :including 
the deck s:tnlctme \vhile the s:upp01t s:trnctmes: below the Wi'ltedine remains: s:mmd. Extent 
of the damage includes: all topside equipment. loading arms:. electrical and piping. In the 
event of major damage to Mina al Bakr. three alternatives: were com:idered. 

a) Alternative No. 1 Completely replace the topsides:. 

b) Alternative No. 2 U s:e the pmtially completed Khor al Amaya tenn:inal if major 
damage has not occmred. 

c) Alternative 3 Im:tall2 No. SP:rvrs: (Single Point Mo01ing) near Mina al Bakr. 

2) Best Case. Under the best case. there is: no collateral damage to the topsides: and existing 
conditio11~ similar to observations: noted in the UN Rep01t (Ref 1 ). Two altematives: have 
been co11~idered tor the minor damage case: 

a) Alternative No. 1 - FLx or replace non operational equipment with new equipment 
provided s:upp01ting s:tructmes: are s:mmd and still have an adequate service life. 

b) Alternative No.2- Install two No. Single Point Mooring (SPMs:) near Mina al Bakr. 

3) Probable Case- Scenario 3. This: case is: as:s:mned to be the s:mne as the Best Case 
Scenmio. 2. 

b. Concept of Operations- Oil Export Pipelines. EA"})Olt pipelines: cmry the crude oil tl'om a 
location imide haq to one of the e);.-port terminals: :in the Pet-sian Gulf Iraq has: built two of these 
tenn:inals: Mina Al Bakr and Khor Al Amaya. The pmpose oft1ris: section is to discn~s: the 
exp01t pipeline systems identified above. These pipelines: have both on-land and ot18hore 
sections. Some material presented in Tab F. Pipelines-Pump Statio11~ will be repeated here tor 
completeness and convenience. Since the pipelines to the Persian Gulftenn:inals involve 
offshore pipelines, co11~ideration of the specil'll t"h.ct01s :involved with the assessment. repl'liL and 
replacement of ot18hore pipelines are presented as items 3 and 4 1.mder Section c .. Tasks. 

1) Numbers, Sizes, and Lengths of Export Pipelines. The tollowing tables show fi·aq·s 
exp01t pipeline systems including their size and length. 

a) Mina AI Bakr. Tlris: is haq·s: main exp01t ternrin ... 1l in the Persian Chilf As: shown in 
Table 1 (neAt pi1ge ). there are two 48-inch pipelines leading fi:om the Al FA W p1.unp 
station to the tenn:inaL Tlris tenninal is :in approximately 100 ft water depth. 
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Destination Origin Diameter 
inches 

1v1ina A.l B akr AlFAW South 48 
Mina Al B akr Al FA W South 48 

Total 

Table 1 lVfina AI Bakr Export Pipelines 

Length 
mi km 

30.39 48.91 
30.39 48.91 
60.8 97.8 

Khor AI Amaya. This tennin ... "'l h1s been out of opemtion since 1991. E}:p01t tlu·ough 
tlris terminal should be co11~idered on a sh01t tenn b<1sis if1v1ina Al Bakr is heavily 
damaged. The 2 No. 30-inch pipelines would also require impection and possibly repair 
prior to expmt tlu·ough the tenn:inal 

The pipelines supplying the Khor al-Amaya tenninal are shown :in Table 2. Some of 
these pipelines may no longer be serviceable. 

Destination Origin Diameter Length 
inches mi km 

1 Khor Al Amaya 
Al Mmniahah P.S. 

42 19.88 3L99 (removed) 

2 
Al Mmniahah P.S. 

AlFAWNo1th 42 7.45 1L99 
(removed) 

3 Khor Al Amaya AlFAWN01th 32 28.5 45.9 
4 Khor Al Amaya Al FAWN01th 32 28.5 45.9 

Total 84.3 135.7 

Table 2 Khor AI Amaya Export Pipelines 

1) Worst Case. In the event of major damage to Mina al Bakr. BRS investigated tlrree 
alternatives. 

a) Alternative No.1 Completely replace the topsides. 

(1) Discounted. To make use ofthe existing tenn:inal substn1ctmes. the damaged 
topsides and bridges will be removed. This requires a heavy lift vessel and cmgo 
bmges to remove the topsides. This <1ltemative also requires new equipment to be 
pmchased mtd i11~talled on new topsides in Du:bai or Singapore. tm11~p01ted on 
cargo barges. and :in~talled with a heavy lift vessel onto the existing 
Slibstructmes. This solution is not cost or schedlile etTective. 

b) Alternative No. 2 Use the partially completed Khor al Amaya terminal if major 
damage has not occmred. 

(1) Discounted But Will Be Considered A Short Term Export Option For 
Alternative 3. Based on the UN Rep01t (Ref 1) Plattonn B. Bertl1~ 7 and 8 are 
pmtially completed. The jacket substn1ctme has been strengthened and work on the 
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topsides is neming completion. Wmk is being carded out by SOC (Southern Oil 
Company ) allowing output rates of 300K BPD and possibly :increasing to 600K 
BPD. This capacity is im:uftlcient to meet the initial tmget output of2.1 MM BPD 
and is not considered a viable long term option. 

c) Alternative No.3 Install2new SPMs near Mina al BakL 

(1) Most Viable Option. This :.:~ltemative is based on the assmnption that the 1isen: to the 
Mina alB akr oil tenniml have suffered major dmnage either above or below the 
water line. In tlris case. the oil in the 1isers will be displaced by seawater flowing into 
the 1iser while oil flows out This tlow will be &iven by the density difference of the 
tluid~ and will continue 1.mt:il the pipeline is tilled with water to a point where the 
bottom ofthe pipeline on the seabed is above the top of the pipeline at the base of the 
riseL The following procedme will be used for the pipelines: 

(a) Empty the pipelines of oil by applying the following procedmes to each pipeline. 

• Use a diving spread "hoC tap to plug the pipeline near the tenninat The 
pipeline will likely be tilled with oily water at t1Iis location. 

• Tap the pipeline ju~t shoreward ofthe plug and install a tee. valve and tbnge. 

• In~tall a hose fi:om the tlange tee to the smtace where it will empty into an 
oil transport bm-ge ort:.:~nkeL 

• Ihive a pipeline dewatering pig from the onshore end ofthe pipeline toward 
the tennin.al emptying the displaced oil into bm-ges or tankers. Pig should be 
driven with nitrogen. 

• Plior to and wlrile pig._cing the pipeline. c:.:~rry out a visual observation of the 
pipeline route as desc1ibed below in the section Assessment of Pipelines 
Oft'shore to loc:.:~te leaks. 

• The pig will travel1.mt:il the lead cup p(lsses the tee. At this point water is no 
longer being removed fi:om in front ofthe pig and it will stop. Nitrogen will 
now be produced tlu·ough the hose. 

• Close the valve on the tee and maintain low pressme on the pipeline to 
prevent water ingress at any point Remove the hose. 

(b) Prep:.:~re the end~ of each pipeline for continuation to SPM loc:.:~tions: 

• If the pipeline is bmied. jet soil away fi:om the pipeline to free it for lifting 
offthe se:.:~bed. 

• Cut the pipeline just seaward ofthe plug. 

• Using a pipel:.:~y or combimtion pipelay heavy lift co11~truction bm-ge lift the 
pipeline to the smta.ce. 

• While holding the pipeline :in d:.:~vits above the water cut oft' the end of the 
pipeline contahring the plug. pig and tee. 

• I11~tall a lay down head on the end ofthe pipeline and lower to the seabed. 

(c) Lay the continuation sectio11~ of each pipeline to the SPM locations: 

• Recover the pipeline tlu·ough the pipelay stinger to the bm-ge filing line. 
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St:.1lk on :.1nd lay 48'' pipe until the SPM location is reached. This will be on 
the order of a mile or more from the tenninal pbttonn. An eqnilateml 
tl'iang.Le configmation between the pipeline tie im: and the two SPMs is 
envisioned with each of these tlJTee :installations at a ve1tex ofthe tl'iangle. 

Lay down the 48" line. Recover it in the davits to the side of the barge and 
install the SPM mmritold. The mmritold will have a stTaight tlll'ongh pass:.1ge 
to a 48'' valve and tbnge on the end opposite to the :incoming pipeline. 

(d) Lay 48'' coll!lecting line between the two SPM locations. 

(e) Trench pipelines consistent with existing 48" lines. 

(t) Flood lines and install two connection spools between tlm1ges on ends ofthe 
SPM manifold-: and the c01mecting line. 

(g) Clean. pig :.1nd hydrotest system per Section below. Repair I Replacement 
Options- Pipelines. This contlgmation can be pigged from a lmmcher onshore 
to a receiver onshore. 

(h) Hook up SPM 

Tlris alternative assmnes the sh01t term option of expmtilJg tl1rougl1 Khor AI A.maya. 
The 2 No. 30-illch pipelil1es to the tenninal will reqlrire i11-:pection and possibly 
repair wlrich is assmned tor tlris altemative. 

The Khor Al Amaya topsides will also requil·e completion of restoration work and 
conmrissionil1g which is assumed tor this alternative. 

The Khor AI Amaya jacket sustrncture will also require il1spection and possibly 
repair which is assmned tor tlris altemative. 

Budget I Schedule Considemtio11-:: 

• This altemative consideis a shmt term option of expmt tlu·ough the Khor Al 
A.maya vvhich il1cludes the cost tor completion of topsides restoration, jacket 
slibstTuctme il1spection and repail', and il1spection m1d repail· of 2 No. 30-illch 
pipelil1es. The schedule tor maki11g Khor Al Amaya operational is 4-6 months. 

• The OPEX tor Khor AI Amaya must il1clude for tugs and supply bo:.1ts and tor 80 
peisotmel which is the cmrent head count to opemte the Milta Al Bakr Tenniltal 
(Ref 1 ). The ten nil tal will be ill operation tor 8-10 mont11-:. 

• The pipefu1e wmi\: is estimated to reqlrire a silnilar time to e1Jgineer. procme and 
il1-:tall as the SPMs. Le .. 12 to 14 montl1-:. 

• Delivery schedules have been received from FMC m1d SBM and the two new 
SPMs and PLETs (Pipeline End Ternrination). The delivery schedliles ranged fi:om 
12 to 14 motlt11-: il1clud:iJJg on site i11-:tallation :.1nd conmrissionil1g. A delive1y 
schedule has also been received tl'om FMC for a new \mused SPM CALM buoy 
that is cmTently available ill Abu Dhabi that cmild be made suitable tor the Milta Al 
Baler expmt reqlriremeJlts. The delive1y schedule wmild be tom to si..x motlt.l1-:. 
Although tlris is a shmter delivery schedule. the pipefu1e is on the critical path at 
12-14 months. 
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• The yemly OPEX for two new SPMs :includes tugs. one supply boat and 
im:tallation ofhose replacements. 

• In the event of insnftlcient storage tanlc capacity 011shore. a tloating stomge and 
ot11oading (FSO) turit will be rented. 

2) Be~t Case. In the event of minor damage to Mina al Bakr. two alternatives were 
:investigated: 

a) Alternative No. 1 Replace Non Operational Eqtripment with New Equipment 

(1) Viable Option. Tlris altemative vvill allovv oft1oading of approximately 2.8 MM 
BPD at two opemtional be1ths located at Mina al Baler on Platform A and 
Plattonn B based on a 20 hom per day vessel loading time. Two 16" loading 
arms are cmTently operational at 2 No. be1ths. each with a capacity of 
approximately 1. 0 MM BPD. A tlrird loading ann at each operational be1th is not 
ctmently :in operation. These 2 No. arms should if possible be made operatiot1.1l 
In the event these anns cannot be made operationaL they should be removed and 
replaced with 2 No. opeiational arms fi:om other be1ths at Mina al Baler or the 
Khor al Amaya Terminal 

The 2 No. 48" OD pipelines from Al Faw were designed tor 3.36 MM BPD. The 
tJrroughput in the UN Rep01t (Ref 1) tor each subsea pipeline was 2.16 MM 
BPD. 

In the event of minimal damage to the topsides and the assmnption that cmrent 
conditions are similar to obse1vatiom: contained in the UN Rep01t (Ref 1 ). non 
operational eqtripment will be removed and replaced with new equipment as 
contained in the UN Rep01t (Ref 1) . Equipment inCluded in the list includes . 2 
No. Hydraulic Packages tor the operation of 3 No. loading arms at Be1th 1 and 3. 
2 No. Cfenerators, 1 No. Diesel Firewater Pmnp and associated Diesel Tank. a 20 
Man Living Qumteis and miscellaneous eqtripment :including conmnurications. 
tlrefi.ghting, lite saving and navigation aids. All eqtripment needs to be 
electTicaliy compatible with existing eqtripment Non opeiational metering 
statio11s will not be replaced. New metering will be i11stalied at Al Faw. 

Tlris altemative will require a detailed smvey to detemrine the condition of the 
topsides and confi.nnation of operability and satety tor all systems. Based on the 
restilts ofthe smvey, new equipment reqtrirements will be confmned and 
augmented as reqtrired. Btilk materials will be ordered based on a rectification 
plmt 

A diver smvey of the sul~tn1ctmes will be completed. Tlris smvey will include 
checks tor tlibtilar wall thickness, cathodic protection and a smvey of the 48'' 
OD 1isers and clamps on Plattonns A and B. Based on the results ofthe smvey. a 
rectification plan will be developed and btilk materials will be ordered tor any 
reqtrired repahs. 
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The wmt: also :includes disconnecting non opemtio111l equipment as per the 
equipment list, litling otfthe equipment lifting in new equipment and 
rec01mection and conuni~ioning ofthe new equipment. This would include 
removal of 2 No. loading mms and imtalling 2 No. existing loading arms from 
the Khor al Amaya Tenn:i.tlflL 

It should be noted that tJris option also carries an additional OPEX cost for the 80 
peiso1mel wodcing at the tenn:inal (Ref 1) and the cost of tugs and supply boats 
required to 1ill1H1Le tankers and maintain supplies to the tenn:i.ttaL 

The total cost ofpmsu:ing tlris altermtive will be dependent on wlillt is tcnmd 
dming the topside and Slibstructme smveys at Mina al Bakr. 

b) Altermtive No.2 htstall two new SPMs near Mim al Bakr. 

(1) Viable Option. For the SPM Altermtive. crude will be e}:pmted tlu·ough the Mim al 
Baler Tenn:inal for approximately 1 year aft.er im:ming a safe opemtion. Non 
operational equipment replacement wmild include 2 No. hydrmilic packages tor the 
operation of3 No. load:i.ttg arm-: at Be1th-: 1 and 3. :i.ttstallation of spares for the 
loading mms. 2 No. generators.! No. diesel tlrewater pmnp and associated diesel 
tmil~ a 20 manliv:i.ttg qumters and miscellaneous equipment includ:i.ttg 
connmnricatio11-:.tlretlghting,life saving and navigation aid-:. The replacement of non 
operational equipment will :i.tldude lifting off the equipment with a lift barge,lifting in 
new eqlripment and reconnection and commissi01ring. Non operatioml metering 
station-: will not be replaced. Mete1ing will be in-:talled 011-:hore at al Faw. The 
tenn:inal will be shut down after :i.ttstallation ofthe SPM's. The pipeline procedmes 
will be the same as for the mqj or damage scenario as shown bel ow: 

(a) Empty the pipelines of oil by applying the following procedmes to each pipeline: 

• Use a diving spread "hoC tap to plug the pipeline near the tennitilll The 
pipelit1e will likely be tilled with oily water at tlris location. 

• Tap the pipelit1e just shoreward ofthe plug andit1stall a tee. valve and tlm1ge. 

• I11-:tall a hose fi:om the tlange tee to the smta.ce where it will empty into an 
oil trm1sport bmge or tmilcer. 

• Ihive a pipelit1e dewatering pig tl'om the onshore end ofthe pipelit1e toward 
the tennitilll emptyit1g the displaced oil ittto bmges or tankers. Pig shmild be 
driven with 1ritrogen. 

• Plior to and vvh:ile pig__cing the pipelit1e. carry out a visual observation of the 
pipelit1e route as desc1ibed below it1 the section Assessment of Pipelit1es 
Offshore to locate leak-:. 

• The pig will travel mlt:il the lead cup pnsses the tee. At tlris point water is no 
longer beit1g removed fi:om itt front ofthe pig and it will stop. Nitrogen will 
now be produced tlu·ough the hose. 

• Close the valve on the tee and nwittta:i.t1low pressme on the pipelitte to 
prevent water ittgress at any point Remove the hose. 
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(b) Prep:.1re the end-: of each pipeline for continuation to SPM loc:.1tions: 

• If the pipeline is bmied. jet soil away fi:om the pipeline to free it for lifting 
otithe seabed. 

• Cut the pipeline just seaward ofthe plug. 

• Using a pipel:.1y or combination pipelay heavy lift con-:truction bmge lift the 
pipeline to the smtace. 

• While holding the pipeline :in d:.1vits above the water cu.t otfthe end ofthe 
pipeline containing the plug. pig and tee. 

• In-:tall a lay down head on the end of the pipeline and lower to the seabed. 

(c) Lay the continuation section-: of each pipeline to the SPM locations: 

• Recover the pipeline through the pipelay stinger to the bmge thing line. 

• Stalk on t.1nd lay 48'' pipe until the SPM location is reached. Tlris will be on 
the order of a mile or more from the tenninal pillttonn. An equilateml 
triangle contlgm-::~tion between the pipeline tie im and the two SPMs is 
envisioned with each of these t1U'ee installations at a ve1tex ofthe triangle. 

• Lay down the 48" line. Recover it :in the davits to the side of the barge and 
install the SPM manitold. The manitold will have a straight t]n·ough passt.1ge 
to a48" valve and tlange on the end opposite to the incoming pipeline. 

(d) Lay 48'' cmmecting line between the two SPM locations. 

(e) Trench pipelines consistent with existing 48" lines. 

( t) Flood lines and install two c01mection spools between tlanges on ends ofthe 
SPM manifold-: and the coll1lecting line. 

(g) Cleall pig and hydrotest. system per Section below. Rept1ir! Replacement 
Options- Pipelines. This contlgmation can be pigged tlom a lmmcher on-:hore to 
a receiver on-:hore. 

(h) Hook up SPM Hoses. 

Budget/Schedule Considerations: 

• This Altem:.1tive :includes the cost of replacement equipment and resoration of existing 
eqltipment at the Mina Al Bakr TenninaL 

• The OPEX tor the Mina Al Baler Tenni11.1l includes tugs, one supply boats. and 80 
operations peisotmel (Ref 1 ). The tenn:inal will be :in operation tor approximately one 
year. 

• The pipeline wmt: is estimated at 12 to 14 months to engineer. procme. and in-:talL 

• Budget t.1nd delivery schedules have been received fi·om BviC and SBl'vL For the 2 No. 
SPMs and PLETs (Pipeline End Terminations) the delive1y schedules ranged tlom 12 to 
14 montl1-: :including on site installation and commissioning. 
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The yeady OPEX for 2 No. SPM ·s includes tugs. one supply boat. and installation of 
hose replacements. 

In the event of:i11suftlcient storage tank capacity 011shore. anFSO (t1oating stomge and 
otlloading) can be rented. 

The schedule for the minor damage case is 14 months tor fllll production of a minimmn 
of 2. 0 MM BPD t11mugh 2 No. SPMs at which time the Mina al Bakr tenn:i:nal will be 
shut down and decommissioned. A delive1y schedule has also been received tlom F1v1C 
for a new 1.mused SPM CALM buoy that is cmrently available in Abu Dhabi that could be 
made suitable for the Mina Al Bakr e.x-pmt requirements. The delive1y schedule would be 
tom to six montJ1s. Although tJris is a shorter delive1y schedule. the pipeline is on the 
critical path at 12 to 14 mon.tl1s. 

After tl1e Mina al Bakr Tenni11.'1l is handed over. the two operatiomlloading be1t11s. Be11h 
1 on Plattonn A and Be11h 3 on Plattonn B will be made safu. Non opemtional hydrmllic 
packages at both be11l1s tor loading ann operation will be removed and replaced with two 
new mrits. Work will be done on Plattonn A tlrst, toll owed by Plattonn B. Plattonn A 
Be11h 1 will commence loading two mont11s aft.er handover. Plattonn B. Be11h 3 will 
commence loading tln·ee mont11s aft.er handover. 

Plattonn A. Be11h 1 and Plattonn B, Be1th 3 will continue loading at a maxinnnn rate. 
depending on onshore production capabilities. tor nine months. 

• Plattonn A will be shut in at the stmt of month 13 and throughput will be made 
tlrrough the thst new SPlvL 

• Plattonn B will be shut in at the stmt of month 14 and tln·oughput will be made 
tlrrough the second new SPlvL 

The 2 No. SPMs and PLETs will be procmed designed fabricated and tm11spmted to 
Mina alB akr in 12 montJ1s. 

The fmt SPM and PLET will be cotmected to the fmt nevv 48'' pipeline segment :in 
month 13 aft.er wlrich production will commence. The second SPM and PLET will be 
cmmected to the second new 48" pipeline segment :in month 14 aft.er vvlrich production 
will conunence. 

Tln·ee nevv 48", one mile, pipeline segments will be manufactmed coated and transpmtedby 
cargo barge to the pipelay barge stmt:ing :in month 11. 

• The tlrst segment will be laid in month 11 to the tlrst SPlvL 
• The second segment will be laid in month 12 to the second SPlvL 
• The third segment will be laid in month 13 between SPM 1 and SPM 2 to allow 

gauging and cleaning pig__ging to Al Faw. 

Alternate 1 & 2 Comparison for Base Case Scenario 2 
Based on the estimated C APEX and OPEX costs. the SPM Alternative 2 is prefened. 
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3) Assessment of Pipelines: 

a) Assessment of Pipelines on Land. See T::~b F to tlris AppendLx. 

b) Assessment of Pipelines Offshore. Plior to using the either the two 48" pipelines to 
Mi11.1. ::~1 B::~kr or the two 30" pipelines to Khor i\.1 Amaya, BRS will conduct an 
inspection of the offshore pipelines. The inspection(s) can be pe1fonned according to 
the following procedmes. A plan tor more detailed inspection and repair. should the 
pipelines be leaking. is provided in the subsequent section on replacement repair 
options. 

(1) Pertonn a visual inspection along pipeline route. This is most easily done by 
plane or helicopter. Look for oil slicks. 

(2) Im:pection should be pe1tonned at high tide ifpipel:i:ne tmverses tidnl flats . 

(3) Record the following information for ::~ny slicks observed: 

(a) location of end~ of slick or of bmmdnries in tom c::~rdinal directio11~ if 
circular or inegular 

(b) estimated smface area of slick 
(c) orientation oflong axis of slick if not circular or inegul::~r 
(d) direction of travel of slick if apparent (or note direction from narrowest end 

towm'd widest end if impection inte1val insufficient to show motion) 
(e) time of observation and prev::~iling weather conditio11~. e.g. directio11~ of 

winds and cmrents, incoming or outgoing tide 
( t) Vessel wrecks. ocean outtalls or other potenti::~l .. non-:fe::~k" causes of slick 
(g) Any other relevant information 

(4) If line was 1m-pressmized at time of :initial :in~pection and no leak tom1d was 
fmmd isolate the line ::~nd apply 20 percent of max:i:nnun opeiating pressure by 
it~jecting oil or water. M01ritor pressme to supplement visual slick i11~pection. 

(5) Repeat i11~pection. 

(6) If no leaks are tom1d itlciease pressme to 60 percent MAOP. re-it1spect and if 
OK it1cre::~se pressme to 100 percent MAOP tor tlnm it1spection. 

(7) If at ::~ny stage a le::~k is tom1d peltonn a vessel based it1spection. 

(8) For an1m-pressmized pipelit1e a Remote Operated Velricle (ROV) with 
1mdenvater -video cameras should be mmmted on a suitable vessel and used to 
it1spect the route. An altemative is to use divers to search it1 the vicinity of the 
slick tor a leaking pipeline segment Water jetting may be needed to excavate 
the lit1e it1 the vicitrity of the slick 

(9) For a pressurized pipeline, a vessel should tow an1mderwater microphone along 
route it1 vicinity of slick and listen. The smmd c::~n be used to fm1her n::~rrow the 
section of pipe to be visually searched. 
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(1 0) Information from the :im:pectiom: should be used to assess the pipeline and 
recommend fmther detailed inspection or repair. 

4) Repair! Replacement Options- Pipelines: 

a) Pipelines on Land. See Tab H this Appendbc The extension of the 48-inch 
pipelines to SPMs is discussed in Tab I to tlris Appendix. 

b) Pipelines Offshore. 

(1) Plan for Repair. Ifleaks exist develop a repair plan. A diver installed split 
sleeve, PLIDCO or equal, would generally be used to repair a shmt pipe segment 
A diver repair spread or pipelay constn1ction spread would be used to repair 
longer segments. 

(a) Pressure or hydrotesting should be pertonned to prove the repairs successfh.L 
(b) A detailed im:pection plan should also be developed if reason exists to 

believe the pipeline has deteriorated and may develop a leak in normal 
operation. 

(c) A detailed plan would cover removing oil and Cleaning the line. Inspection 
pigs of :increasing soplristication should be nuL Ty-pically tlris program 
might consist of a gauging pig, followed by a caliper pig and fmally an 
electrotric wall tlrickness measmement pig. A hyd:rotest would be petfonned 
to ftuther locate leaks and prove repairs. 

(d) A 24 hom hydrotest at 1.25 times maxinnun allowable operating pressme is 
reconunended to re-Iate or de-mte the pipeline. 

5) Offshore Pipeline Assessment and Repair Costs. Estimated cost ofprel:im:inmy 
inspections will vmy depending on whether any leaks are found. Major cost elements 
would be provision of e.:-;:perienced :i11spection pers01meL helicopter. pilot, ft1el, 
pressmizing spread pressmiz:ing thud grmmd crew and any necessmy tmnsp01tation and 
housing. The crew would need to opemte pressmizing spread and pipeline valving at 
both ends of the line. 

Should leaks be tolmd in the line. locating the leaks with a vessel based i11spection would 
be more expensive. The cost wmild vmy depending on the munber ofleaks. the sevetity 
of the leaks and the accessibility of the pipeline. 

Shmild detailed :inspection and repair plan be reqlrired it would cost sigtrificantly more. 
Inspection cleaning, pigging, and testing of the line will be Ieq1.rired. Repair clamps may 
also reqlrire i11stallation with a Slritable diving vesseL 

a) Pipelines on Land. See Tab H this Appendix. 

6) Terminal Instnnnentati on. For the SPM altemate. tor both the the major and minor 
damage scenmios. a new meter station will be req1.rired onshore. The station will consist 
of multiple tm'bine mete1s :in parallel. one bank of meters tor each 48'. pipeline. 
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Meter Station Components in Addition to Meteis: 

• Flow contn\1 valves to balance flow tJu·ongh individual meter nms and control mte of 
ramp np and down of de1ive1y to vesseL 

• Meter prover for proving accmacy of each meter dming loading process. 
• Sampling system to pmvide representative sample of tluids delivered to vesseL 
• Automated valves tor selection of active meters and meters to prove. 
• Pressme and Tempeiatme Tra11~mitters for each meter and prover for tlow compensation. 
• Control panel mmmted in prefab1icated building with necessmy tlow computeis to 

provide proving rep01ts and loading tickets. 

4. SERVICE AND SUPPORT. See ANNEX L 

5. COlVIlVIA.ND AND SIGNAL. See Base PLAN and ANNEX H. 

ACKNOWLEDGE 

OFFICIAL: 
BRSD/PGM 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

BRS PG·M. LOGCAP 

F-2-J-12 
SECRETII~O FO RN As of 8 May 2008 



SECRETINOFORN 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

TAB K (REGIONAL PO\VER 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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. General Assumptions. 

1) The 50 Hz power gtid will be restored by othe1s. and that BRS has no respom:ibility tor 
power grid. 

2) The BRS Ptimmy Action Plan assumes BRS will receive necessary· power at batte1y limits of 
each oil production/shipping tacility from othe1s. 

3) The Rough Order ofMagnitm:e (ROM) estimate for the Prim my Action Plan is $0. 

4) The availability of poweris critical to the success ofthe CSP. In the event that others are 
1mable to pmvide power in the time to meet the CSP schedule. BRS otTe1s an Alternative 
Action Plan as described below. BRS will take no action on thi~ alternative action plan 
1uiless directed by the PCO. 

b. Assumptions for Primary Action Plan. 

1) The regional electric power gtid.. and associated regional gtid power som:ces. local to oil 
production facilities will be restored to operation at 50 Hz tor ultimate tie-:in to the National 
grid. This is considered c1itical to the overall suitability/support of restoration (e.g .. at sites 
with mode1-ate or pmtial damage). Fmther. preservation of the 50 Hz National grid is the 
most efficient path toward fntm:e dow11~tream production development and enetg.y 
optimization initiative. 

2) Neither tl'ammissionlines nor genemting stations on the Nation .. <il. gtid will be militmy targets. 
Therefore. damage will be limited to 8h01t lengths oftl-ansmissionlines that are damaged 01· 
destroyed :in a fevv localized areas. Fmther. some regional grid genemt:ing stations may 
require o1ily minor or no repair to become opet-ationaL 

3) A ··50 Hz quick fix" regional grid restoration plan may be required or efficient to mpp01t 
existing or replaced 50 Hz anxilimy electlicalloads at any p1unping stations or GOSP mrits. 
Tlris ··50 Hz quick fn·· regional grid rest01-ation may include rebtrilding p01tions ofthe 
existing distl'ibutionlineslocal to oil production areas or substituting an alternative electlical 
distl'ibutionsystem on a localized bask It is believed that suftlcient 50 Hz rental genemtors 
are available on the wodd-wide mm'ket eady enough to power mLxilimy production site loads 
in snpp01t of tlris approach. These new/rental 50 Hz generat01s will be located at or vety near 
CfOSP 1urits where natm-al gas fi·om lrigh pressm:e sepamtors will be available as hu'bine fueL 
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4) Pmnping stations and Cl-OSP mrits (i.e .. oil production ta.cilities) with irreparable damage to 
pipeline slripping pmnps and! or their drivels will be retl'Otltted according to a" 60 Hz quick 
tl'\" plmL This plan will exploit the eady availability of 13.8 kV. 60Hz motor-dtiven 
pipeline shipping pmnps identified by the U.S. A.nny Cmps ofEngineers (USACE). For 
these situations rental generators rated 60 Hz with adequate capacity. believed to be 
immediately available. will be i11stalied to provide "60Hz qlrick tl'\" electl'ical power to the 
damaged facilities. The typic::~l wmst-case damage result will be ce1tain "60Hz quick fix" 
restored facilities operating. at least initially. independent and discollllected from the 50 Hz 
regional power grid. 

5) Most. if not all. ofthe large existing pump drivels are combustion tm'bines. and not elect1ic 
motors. 

6) Ifteclurically and economic::llly teasible/advantageous. conve1sion ofthe "60Hz qlrick fix" 
electl'ic::~l system(s) at restored pmnping statio11s and GOSP mrits for suitable connection to an 
ultimately restored 50 Hz regional grid with continued electl'ical opemtion of replacement 
plunps ( m1d other equipment) is an acceptable option. A method for aclrieving this tJu·ough 
50/60Hz frequency conversion is discltssed below lmder Frequency conversion benefits. 

7) Any 50 Hz electlic power that is necessary to accommodate restOiation of oil production/ 
shipment capability will be provided by Othe1s to the batte1y linrit of each GOSP. pmnping 
st::~tion. or tenninaL As directed by the Office of the Secretmy ofDetense (OSD). BRS has no 
resposibility for any pmt ofthe National grid. 

c. Assumptions for Alternative Action Plan. Tlris alternative action plan is tor the restoration of a 
limited pmtion ofthe power grid se1vicing those oil fields critical to production goals. and not tor 
the entire Nation::~l g1id. This limited pl::~n was a specitled task in the initial Statement of Wm1~ 
(SOW). and BRS still co11siders tJris a c1itical task 

1) The ROM estimate tor the Altemative Action Plan is $100 nrillion in the worst case mnd $72 
million in the most probable case. 

2) The ROM wmst case est.:imate assmnes damage conditio11s for the regional grids as follows: 

a) All regional grid gene1<1t:ing stations destl'oyed (reqlriring iltstallation of sufficient "60Hz 
q1rick fix" generation to serve all pipeline slripping pmnps and suftlcient "50 Hz qlrick 
tl'\" genemtion to serve existing amilimy loads. 

b) The equivalent of approximately 10 miles oftmttsmissionl:i:ne, including towe1s/poles. 
out of commission in the immediate area of the southem Rumailah (nmth/south) tlelds. 

c) The equivalent of approximately six nriles oftl'mtsmissionl:ine. including towe1s/poles. 
out of commission in the immediate area of the no1them Kitkuk field. 

These eqlrivalent tm11smissionline lengths are considered representative of\vh::~t will need 
restm<~tion in each local region to accommodate delive1y of the" 50 Hz quick fn·· power as 
previously described. 

3) Existing tl'ammissionlines local to the restored pmnping statio11s and GOSP lurits are 132 kV 
(probable by one interpretation of the UN intonnation). Although tlris is not a critical 
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assumption :in terms of achieving the end ol~jective of powering the oil supply system (i.e .. 
other tl'mtsmission voltages can be accommodated). it is the basis tor the plan as desc1ibed 
below. 

4) Assessment operations tor the regional power grid tor oilfield electl'ification will proceed as 
soon as the associated area(s) are cleared tor presence of the Assessment Team. Regional 
grid assessment will occm :in conce1t!parallel with GOSP/pmnping station assessment 
Regional grid restoration eng:inee1ing/design activities will :immediately commence as 
sufficient field intonnation is collected in parallel with e11suing assessment activities. 

5) Because of the 1mknown condition of associated equipment and systems. assessment and 
s1ibsequent engineering/design and tollow-on field remediation activities desc1ibed below tor 
the regional power g1id are considered to be necessmy essentially independent of COA 
conditions. However. the mnmmt ofwm'k actually required will e.:,:pand as the COA No. 
increases tor the tl'mtsmissionlines. switchyards. and centml (generating) statio11s to be 
assessed. 

6) Restomtion of the regional grid will be pertonned in phases with initial opemtio11s tocusing on 
:immediate restoration of local power distTibutionlit1.ks and reliable electl'ical se1vice in the 
vicitrities of the Rmnailah (southem region) and slightly later. the Kilkuk (no1them region) 
oil production fields. 

7) Intonnation on it1terconnected system pe1fonnance of the powerregional grid will be 
1mavailable. out-of-date and/ or itmccmate. 

8) Dependit1g on the tinting of how events actually 1mtold and the personnel approved for the 
assignments. eve1y attempt will be made to combit1e/it1tegmte the activities of assigned 
pen:onnel to maxitn:ize the efficacy of the etTmt tor restomtion of the regional power grids. 

2. MISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Introduction. The tollowit1g sectio11s dicuss the execution of an Altemative Action Plan tor gtid 
restl'oration. Some pmts of this plan may have already been accomplished by Others under the 
Plimmy Action Plmt Should an Altemative Action plan become necessmy for titnely 
reestablisment of oil production. some or all of the tollowi11g actio11s may need to be executed. 

b. General Restoration Strategy. Et1o1ts tor assessment and restomtion ofthe regional electl'ic 
power gt'id are expected to proceed it1 tln·ee phases: 

1) Phase 1. Establishment of regional grid service for rapid elect.rification of oil production 
for the Southern (Rumailah) oilfiel<ls. Restoration will be staged as follows: 

a) Phase la. Rapid assessment ofregioml g1id facilities. inclnditJg gene1ati:ng plants. in the 
areas itnmediately armmd the oil proffitction tlelds to detemrine the extent of 
repair!refiuhishment needed and feasible (See Appendix 3 to tlris Atmex) to promptly restore 
electl'ical seiVice in these aTe as. These facilities it1clnde Al Basrah Thermal Power Plant 
(TPP) (BE 0445-00041 ). A.l Basrah TPP Hmth (BE 0445-00342). A.l Basmh Tmnsmission 
Station 132 .kV (BE 0445-00466). Al Basmh Tnmsmission Station SE 132 kV (BE 0445-
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DJ0006). Umm Qasr Transmission Station400 kV (BE 0445-00468). and Ash Slmaybah 
Trm1.;:mission Stationl32 kV (BE 0445-00281). 

Depending on the outcome ofthese assessments and the e.xtent of damage to oil production 
facilities detennined by GOSP/pump:i:ng station assessment teams. the regioml grid 
restomtion will proceed based on :implementing one or more of the following options: 

• Option 1. Use of Regional Grid Generators. The regional grid power plants are 
operational. requiting otily minor repairs to operational generation facilities. 
Trammission facilities :interconnecting oil production loads to the regional grid 
generating stations and immediately lililcing the Cl-OSPs, pmnping statio11s. and 
tenn:inals are mostly intact mrl operational with less than a total of 10 miles of 
tmnsmissionline damaged or destroyed. The National grid t1m1smission system will 
be sectioml:ized to provide power only to oil production facilities or other approved 
loaM This option also requires that most GOSP/p1unp.ing statio11.;: have only minor 
damage and their tm'bine driven pipeline shipping pmn~ are opemtiomL Ifthis 
option is possible. the substmltial cost of generator rental is eliminated. N atmnl gas 
lines and related fhel delive1y facilities wmild be repaired as required. 

• Option 2. 50 Hz Quick Fix. Regional grid power plants are not opemtionaL but the 
GOSP/pmnping station.;: and their tm'bine driven pipeline shipping p1unps are 
operationaL Some minor damage may have occmred to tlnnsmission facilities in the 
immediate area of the GOSP/pmnping stations. but such damage is assmned to 
involve less than 5 miles oftmnsmissionline. This is the·· 50 Hz quick fn" plan as 
desc1ibed in Assmnption #3. For the resulting electl'ical contlgmation refer to 
Figmes L 2, and 3. 

• Option 3. 60Hz Quick Fix. The regional g1id power plants are not operational and 
the GOSP/p1unping stations are heavily damaged. Tm'bine dliven pipeline shipping 
pmnps are not repairable. In this case a new GOSP or p1unping station will be 
installed nem'by. The readily available 60Hz equipment wmild be used according to 
tJris ·· 60 Hz quick fix" plan described in Assmnption #4. The res1ilting system would 
operate isolated from the 50 Hz g1id and the electl'ical configmntion tor tJris option is 
shown by the 60 Hz GOSP. pipeline p1unping stations. and intennediate terim:inal 
one lines in Tab E. F. and G to Appendix 2 to Annex F . 

• Option 4. Hybrids. Combinations of the above options are likely. In addition. 
depending on colateral damage and there tore. time to reestablish seiVice at 
GOSP/pmnping station.;: a modification to the "60Hz quick fix" might involve the 
11-;:e of a dedicated adjustable fi·equency dl·ive (AFD) tor each 60Hz pipeline shipping 
pmnp motor. in combination with a 50 Hz system. 

b) Phase lb. More detailed assessment of the facilities identitled as repairable in Phase la to 
determine equipment mtings (Le .. nameplate data) and other information required to enable 
engineered solutions. 

c) Phase lc. Fm1her assessment of the southem regional g1id and its generating facilities at 
least as tar nmth as the AnN asiriyah generating station :in the south em region and. (See hnq: 
A Geogmphic and Resomce Profile. RTT 90-10013. Detense hldnstl'ies and Power Plants 
map). For tlris (1c) Phase. the goal is to determine not 01ily condition of the regional g1id 
facilities. including the type and status of controls for regional g1id opemtion. but the broader 
dist1ibution and rotating capacity to se1ve electl'icalloads in each oil production region. 
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2) Phase 2. Establishment of regional grid service for rapid elect.rification of oil production 
for the Northern (KirKuk) oilfields. Restoration will be staged as follows: 

a) Phase 2a. Rapid assessment ofregioml g1id facilities. including genemting plants. in the 
areas immediately around the oil procb.1ction tlelds to determine the extent of 
repair!refi.u'bislunent needed and feasible (See Section 1. Constmction Execution Plan) to 
promptly restore elechical service in these areas. In general. the approach and options 
com:idered would be the same as described above for the southern oilfield-: (Rmnailah). 

b) Phase 2b. More detailed assessment of the same areas to determine equipment ratings (i.e .. 
nameplate data) and other intonnation required to enable engineered solutio11-:. 

c) Phase 2c. Fluther assessment ofthe regional grid and genemting facilities at least as far 
south as the Samarra' generating station in the Nmthem region. (See haq: A Geog1-aplric 
and Resomce Profile. RTT 90-10013, Defense Indushies and Power Plants map). For tlris 
(2c) Phase, the goal is to detemrine not only condition of the regional grid facilities. including 
the type and status of controls tor regional grid opemtiotl but the broader dist1ibution and 
rotating capacity to serve electl'icalloads in each oil production region. 

3) Phase 3. National Grid Restoration (Optional). This phase depends on the need/decision 
for BRS to perform g1id restoration activities beyond the regi011-: immediately local to oil 
production areas. This Phase 3 initi1:1tive fmther presmnes the desimbility of a fully restored 
Natiot1.1l grid in order to accommodate civilii:~n/indushii:~l!conunercil:ll (non-oil tleld 
production) loads and to realize sufficient grid c1:1pacity to m1:1ximize oil field/energy 
exploitation. With authorlz1:1tion to proceed evahmtion m1d restomtion of the entire National 
grid will occm according to detlned and approved p1iorities/schedule. Tlris phase would 
include detmled assessment of grid conditiotl restomtionirehabilitationneed-:. rot1:1ting 
capacity. contn\1 means. and other factors related to reliable oper1:1tion of a fully 
interconnected Nation1:1l g1id. As directed a proposed plan for Phase 3 grid assessment will 
be prepared by Engineering dming and/or Sltbsequent to other regional grid assessment 
activities. 

c. Major Acthities. The regional g1id assessment/restoration et1o1t proposed will co11-:ist ofthe 
following major activities: 

1) Field/Site Surveys and Testing. 
a) Assessment Team Makeup. A grid assessment temn will be deployed co11-:isting, as a 

minimum. of the following individmls in each team: 
• Man1:1ger 
• Electric1:1l engineer having elect1'ic1:1l equipment and system protection expe1tise 
• Elechical engineer having transnrissionline e.x:pe1tise 
• l:ivil/Stn1ctmal engineer to assess the stmctmal :integiity ofthe tran-:mission 

towers/poles and switchyard!other structmes 
• Rotating eqlripment engineer 
• Senior electrician with lrigh volt1:1ge ce1tification 
• Elechical Teclmician with high/low voltage equipment testing e);.-pe1tise 

b) Team Deployment. It is expected that a single gi'id assessment temn will be reqlrired tor 
the southern (Rmnailah) regional area for Phase 1. Grid assessment temn(s) for the 
nmthem (Kilkuk) regional area will not be reqlrired mltil Plmse 2. Additional teams will 
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be deployed dm.ing each phase depending on damage conditio11~ and as required to 
suppmt schedule ol~j ectives. With appropriate authorization. Phase 3 grid assessment 
will proceed immediately aft.er completion ofthe Phase 2 assessment plan. 

c) Team Focus. The initial activity of these teams will be to smvey the tra11~missionline(s) 
supplying the pmnping stations and GOSP mrits to be iiritially restored. tor both the 
Rumailah and K.ilknk oil field~ to identify the exact location and condition ofgenemting 
statio11~ haviitg capacity. or potential capacity with repair. to adequately supply the 
electl'icalload~ of the statio11~ and 1.mits. The operatii1g status. fitness tor operation, and 
repair/reftu'bislunent need~ of the genemtii1g statio11~ and their associated fuel supply 
systems. switchyard equipment and ovethead lii1e systems will be detemrined. Site grid 
assessment teams will prepare detailed field notes. sketches, and other iittonnation 
required to support ongoiitg Phase 1 engineering/design etforts. 

d) Regional Grid Sectionalization and Reallocation of Salvageable Grid Equipment 
Dmi11g tlris investigation the site smvey teams will also locate and assess whatever 
sectiomiliziitg switchiiJg mem1~ are available for s1.ritably isOlatii1g the pottions of the grid 
local to the oil field areas tlom the National gtid. The team will note ii1 their smvey of 
the regional power gtid and assess for possible realiocatiotL any equipment cmrently 
applied tor other service (i.e. circuit breakets, tl'mtsfonners. etc.) that might be 1.1~ed for 
iimnediate restmation of regional grid service tor oil field load~. Detnrition of electl'ical 
load~ for each oil tleld area will be obtaiited ii1 conceit with the electlical 
engiiteering/design team workilJg the restoration ofthese statio11~ and mrits. 

e) Assessment Team Equipment & Supplies. The site smvey teams will be equipped with 
allnecessmy equipment and supplies to safely and completely conduct their assessment 
of the grid eq1.ripment and conductor systems. Such equipment/supplies will include. but 
not be llinited to: 

( 1) Ali required safety materials/tools (arc flash protection clotlring/gloves. tag/lock-out 
matetials. mbber gloves/blankets. "hot-stick.~··. etc.) 

(2) Ali necessary test equipment (ii1~nlation power factor testers, lrigh potential teste1::::. 
oJunmeters. voltmeters. calibmted cmrent somces/time1::::. etc.) 

(3) Electl'ical (i11~1.ilated) bucket tmck with outl'iggers with suftlcient lift capability to 
ii1spect tl'm1~missionline i11~1.uatms. smge arresters. and other ovethead apparatlR 

2) Engineering/Design. UsiiJg ii1put received fi:om the regional grid assessment teams. BRS 
Engii1eer.ing vvill detemrine the appropriate repair/restmation design. 

a) Execution Overview. Ilritial effotts will concentmte on Phase 1 restoration in the 
Southem oiltleld. Design will proceed based on the option selected dming Phase 1a. 
rapid assessment 

Design drawings and other documents will be prepared to facilitate site Co11~tn1ction 
activities. Specifications and data sheets will be prepared for any e1Jgii1eered equipment 
identitled tor replacement or needed to otherwise make the regional gtid~ Slritable tor ftill 
suppmt of oil tleld production. Detailed cost estimates will be prepal'ed as necessmy 
restoration eq1.ripment!tacilities a11d work is detnted. Ali design and eq1.ripment mtings 
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will be fiilly confinned by dett:~iled ct:~lculations. In addition to con~truction drawings. 
specifict:~tion~. and other C011~tmction suppmt docmnents, Engineering will prept:~re 
complete bills-of-matetit:~l to pennit. along with the equipment specifict:~tions/data sheets. 
pmchase of the necess::ny mt:~tetials t:~nd equipment needed tor restomtion. 

Engineering and design activities will similmly continue once Phase 2 or fiuther regioml 
grid restoration/reht:~bilitt:~tion initiatives t:~ssociated with increased oil production!enet-gy 
optimizt:~tion t:~re definecl!t:lpproved. 

b) Cost Estimates. Three rough order ofnwgnitude (ROM) estimt:~tes used the following 
t:lSSU1HptiOI1~: 
(1) Worst Ct:~se 

• Natioml grid genert:~tion is not u~et:~ble. 
• EAten~ive power grid dt:lmt:~ge in South and Nmth oilt1eld~. 
• Two 50 Hz genert:~tors provided in South oilfield with 10 miles of trm1~missionline 

rebuilt. 
• Two 50 Hz generators provided in South oilfield with six miles oftransmissionline 

rebuilt. 
(2) Most Probable Case 

• Nt:~tioniil grid generation is not u~et:~ble. 
• Repairs to power gtid &mage in South and Nmth oilfields. 
• Some additiont:~l 50 Hz genemtion added in South and Nmth oilt1eld~. 
• One 50 Hz generator provided in South oilt1eld with 10 miles oftmnsmissionline 

repiiired. 
• One 50 Hz generator provided in South oilt1eld with six miles oftransmissionline 

repaired. 
(3) Best. Case Scenario 

• Nt:~tioml grid generation is useable and requires nrini1ml repair and maintenance. 
• Small mnmmts of power gtid damt:~ge in South and N01th oilfields. 
• No 50 Hz generators provided in South oilfield with five nriles oftransnrissionline 

rebtrilt. 
• No 50 Hz generators provided in South oilfield with tliTee nriles of trm1~mission 

line rebtrilt 

c) 60Hz Solutions 

( 1) Severe Damage. With severe levels of dt:lnwge to rotating eqtripment t:~t cettt:~in pumping 
station~/GOSP mrits, a "60Hz qtrick tb:" electrical restoration will be :implemented (see 
Decisi011 Map and associt:~ted one line diagrams tmder "Electl'ical" A.nnex F, Appendix 2. 
Tt:~bs F. H. m1d I) in order to mininrize the time oil producti011 is lost Tlris .. 60Hz qtrick 
fn" solution results in the need tor rentt:~l of one or more LM2500 (or other approptiately 
sized). 60 Hz generators tor each site at cm1~iderable cost 

(2) Retirement of 60Hz rental generators. Once oil production resmnes and restori'ltion of 
the regiont:~l grid has sufficiently progressed to ,,;here the regioml grid is available t:~s a 
somce ofreliable 50 Hz power to hritially (and. subsequently) restored sites. it may prove 
(sigtritkiilltly) more economict:~l to abm1don the rentt:~l gene1<1tors as power somces tor the 
lm-ge ptnnp motors. At tlris stage two t:~ltemt:~tives seem to be the most likely retrot1ts to 
avoid tlte co11timring cost ofgenemtor rentaL 
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Alternate #1. With :.wail<1hility ofmtm.:~l gas re-est.:~bli~hed .:~t restored sites. direct 
replacement of the p1unp motors with gas tm'bines. Cotmection of other site 
electrical load~ to the 50 Hz regional grid. May require replacement or mechmlical 
retrot1t of 60 Hz site mt'l{iliaries for opemtion at 50 Hz. 
Alternate #2. Installation of50/60 Hz solid-st.:~te fi:equency convetteis .:~teach site 
with a region.:~l gtid :interconnection to supply all site elect1ic<1l power .:~t 60Hz, while 
cotmected to the restored 50 Hz region.:~l gtid. Assumes the Phase lc <.1ssessment 
intonnation confinns the presence or .:~bility to restore regional grid genetating 
capacity sufficiently to supp01t complete electlification of each fully retrot1tted site. 

(3) Frequency conversion benefits. For a region.:~l grid restomtion scenmio where 50/60Hz 
frequency conversion is possible. Altem<.1te #2 should prove to be attmctive. For ex.:~mple. 
at prevailing mmket levels tor the convetters. their cost could be ot11;:et by s.:~vings in 
generator rental :in less than two yems. With the 15 kV switchgem· design being proposed 
tor the restored 60 Hz ta.cilities, :intercotmection to the regiot1.1l gtid tluough conve1te1s 
and .:~ssoci.:~ted trm1~tonners c.:~n be accomplished with almost no interruption of oil 
production. Fmther. reconnecting any such pumping st.:~tio11~ or GOSP mlits to the 50 Hz 
regional grid would make thtme optinliz.:~tion/ enhm1cement of these sites e.:~sier and 
more te.:~sible economic.:~lly. No conversion of 60Hz eq1lipment is necessmy <.1nd the 
tl'equency conversion eq1lipment :involved tor Alternate #2 is proven technology. Finally. 
these solid-st.:~te fi:equency convettets have bi-directional (reverse power flow) capability. 
wllich makes interim or perm.:~nent operation of 60Hz p1unping st.:~tions/GOSP mlits <'IS 

co-gener<.1tion plants a possibility. This approach would be a moditkation to Alternate #2. 
:immedi.:~tely .:~bove. where the path torward req1lires e.x-pansion ofregional grid 
generation beyond emly oil production objectives . .:~nd would likely justif).: pmch.:~se of 
60 Hz rent.:~l genert'ltOIS. Retention of the 60 Hz gener.:~tors may. :in fact. be necessmy with 
this altemate to supp01t stmt:ing oflarge. local pmnp mot01s. 

( 4) Decision map. Figme 4 shows t11e Decision Map tor the process that will be used by 
Engineering to ev<.1luate the econonlics of 60 Hz rental genemtor retirement (or pmch.:~se) 
options tor sites convetted to 60Hz by "60Hz q1lick fn" restoration. Figmes 5. 6. & 7 
show conceptu.:~l one-line diagrams tor electrical set vices with 50/60 Hz fi:equency 
convetsion tor a w01st-case condition of convetsion at all pumping station/GOSP u1lit 
sites in the southem and n01them t1eld~. 

(5) Adjustable Frequency Drives (AFDs). Another .:~pproach that would allow the u~e of 
3500 HP. 13.2 kV, 60Hz electlic motor dlivers tor pipeline ~1lipping pmnps to be used 
on a 50 HZ power gtid would employ the use of adju~table fi:equency drives (AFDs) to 
power the pump motors. The AFD would provide frequency convetsion tl·om 50 Hz to 
60Hz tor the 60Hz electric mot01·. The AFD wmild also provide a "soft. stmf' tor the 60 
Hz electlic motor. vvllich wmild decrease the .:~mount of generation req1lired. The AFD 
cmild be used tor t1ow contl'Ol on the pipeline sllipp:ing pmnps as well. 

d) Advanced Engineering Challenges/Solutions. There are e.x-pected to be many engineeriJJg 
clwlleJJges associated with restomtion of the regional power grid. Yet to be discovered. for 
example, are needs wllich will be addressed dmiJ1g eng:ineeting to evaluate . .:~nd lil\.ely correct 
the protective relaying and smge voltage/shOit-circllit protection adequacy ofregion.:~l grid 
power equipment h1 addition. the re~.or.:~tion ende.:~vor will reqtlire det.:~iled power system 
analysis ofthe regional grid for each stage of regional gtid rehabilitation. 
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Steady-state and Dynamic Regional Grid Performance Studies. To t"h.cilitate analysis 
of the regional grid electl'icalnetwm'k, a computer model will be prep::~red to pen nit 
simulation of power system pertonnance tor every eventual regional grid operating 
configmation. These computer s:imubtiom: are necessmy in order to lmovv the steady­
state and dynamic peltonnance of interconnected regionBl gtid rotating machinery m1d 
the regional grid stability tor all likely regional grid switching opemtions and other 
distm'bances. The computer simulations will also contlrm the ability of the regional gtid 
to mpply adequate voltage. frequency. and power (both real and reactive) to all 
connected load~. Need~ for load-shedding (of non-critical loads) as well as suitability of 
all control system desig11~ and switching equipment tor load-shedding will likewise be 
confmned by computer study. 

The same computer models of the regional grid system will be used tor the special task of 
conectly evaluating and solving any issues rel::~ted to ab::~tement of power system 
hmmonics with the 50/60Hz frequency conversion option that may prove most 
economical tor near-term futme restoration. Finally. the computer models will detenn:ine 
shmt-c:ircuit duties throughout the regional gt'id system in order to establish ti:lult 
interrup.ing adequacy of circuit breakers and other switching devices. The sholt.-circnit 
duties will be used as the basis torregion::~l grid system protective device studies to 
include relay co-ordination c1.uves and the necessmy relay settings to achieve proper 
system peltonnance. 

(2) Analysis of Restored Production Sites. For damaged oil production sites th::~t might be 
converted to 60 Hz local power, computer simulation studies also will include 
peltonnance appmis::~l of isolated genemtors with respect to their ability to maintain 
suitable voltage at load buses as well as dming motor stmting and other system 
distm'bances. Any load shedding required to preserve loc::~l system oper<~tion will be 
detenn:ined and defmed tor inclusion in desigtL Computer calculatiott~ will be pertonned 
to confum load delivery and shmt-circuit adequacy of allloc::~l site svvitching and other 
electl'ical equipment Finally. selectivity of protective devices will be established and 
confmned by coordination cmves. 

(3) Globally-unique Electl'ical Expertise. BRS is mriquely prepared to address both desigtl 
and power system analysis challenges ofregional grid restomtion. being the only known 
E&C fum wodd-wide having dedicated specialists with acknowledged e;.;.-pertise in the 
power system analysis tleld. This e;.;.-pertise gives BRS the exclusive ability to pertonn 
all ofthe power system studies mentioned above in-hou~e. The capability of these 
speciali~ts witlrin the BRS Electrical Teclurical Services Group (ETSG) is more ftilly 
described in Enclosure L '"Power Systems Analysis and Special Con~ulting Services". 

3) Constntction of detlned remedies/gt·id tie-in to oil production t"hcilities. 

a) Execution. Co11~truction will perform the regional grid restoration wm'k as defmed bv the 
~ ~ ' 

engineering drawings and other Con~truction suppmt documents. Scope oftlris work will 
be defmed dming assessment 

4) Operation of the regional grid power statio11~ and trmt~mission system. 
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a) Plan. Once the region::~l grid or a pmtion of the region::~l gtid is: restored ::~nd 
commissioned for use. we wlll prep::~re tor its effective opemtiotL BRS wlll develop a 
grid opemting pl::~n tor regional, or (if directed) a n::~tion::~l grid oper~tion depending on 
outcomes:. Regardless, the oper::~ting plm1 wlll be t::~ilored to actu::~l regional grid 
design/restored s:t::~tus and will address ::~11 pettinent issues associated with reli::~ble 
regionm grid system opemtion. Depending on the complexity m1d geogmphical e;.;.'})ame 
of the restored region::~l grid. such issues m::~y. mnong other com:ider::~tio11~. :include the 
following: 

• System man::~gement!adminis:tmtion 
• Load scheduling! dispatch/ shedding 
• Resomce allocation!::~ltem::~tives 
• Enetg,y optimiz::~tion/b::~lancing 
• Adherence to system lim:its/tolemnces: (thermaL volt::~ges. fi:equency. st::~bility. etc.) 
• Somce utilization/cycling 
• Switching procedmes 
• Control strategies 
• Facilities oper::~tion!engineeting s:upp01t!s:ervice 

In the case tor a restored region::~l gtid powered by existing genemting st::~tio11~. the t::~s:k 
of resourcing persmmel tor regiotL.<~l gtid operation most lilcely will sc::~le down to the 
acquisition and deployment of centml (genet<~ting) station oper::~tOis. s:t::~tion eng:ineeting 
persomtel m1d st::~tion/grid system setvice m1d m::~intemnce persotmeL 

For either the .. 50 Hz quick fL'C or the .. 60 Hz quick fn" ::~11 new!rent::~l gener::~tors wlll be 
located m1d opemted at restored GOSP u1rits. 

b) Staffing. BRS will create the neces:smy procedmes m1d define the orgmrizatioml stmctme 
required for opet<~tion of the power statio11~ m1d trm1~mis:sion facilities: to the oil production 
tleld~. BRS will also identify. orgmrize. m1d deploy qunlitled personnel for all roles. Mmty 
of the opet<~t:ing procedmes developed wlll be detennined from the results of the power 
syst.em computer s:innilatio11~ tor the regioml grid m1d ::~n::~lys:is of those results. to be 
pelion ned m desctibed in the Engbteering!Design section. immedi::~tely ::~bove. 

Persmmel with the ::~ppropti::~te skills to opemte the gas: tm'bine gener::~tOis used :iJ1 the "50 Hz 
quick fix" 01· the .. 60 Hz quick tlx" vvill be recnrited m1d ::~ssigned to the new power 
gener::~tion t'hdlities ::~t or ne::~r a GOSP mrit 

Wl1::1tever t1te s:c::~Je of the fm::~l regional grid oper::~tion ilriti::~tive. evety ::~ttempt will be made 
to identii).: and use local personnel with the necessary skills for 311 detlned roles. IfHCN 
persmmel cmmot be obt::~ined. attempts will next be made to acqlrire the skilled personnel 
necess:aty :iJ1 ne::~r-by. t1rird countries:. tollowed l::~stly by the use of U.S. ex-p::~ts. This: last 
option most likely would involve the use of sr1b-contmctors: normally engagbtg :iJ1 the 
busbtess: of power plmlt opemtion m1d in the case of a lmg,er regiotwl or N ::~tional grid; 
subcontractors ofthe type with proven performance :iJ1 U.S. Regioml Tmnsnriss:ion Oper::~tion 
(RTO) wlll be identified. 

d. Figures. Figmes 1 -7 (pages 12-18) illust1<1te the BRS power grid solutio11~. 
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Figure #1 
One-Line Diagram 

"50 Hz Quid{ Fix'' Restoration 
South Rmnailah Region 

132kV, 3ph, 50Hz Transmission Lire 

Rumaila South G OSP 3R Janubia 4J G OSP Qurainat 1 Q GOSP 

Note: Pipeline Main Slipping Pumps are assumed to be Turbine Driven 
or operating pol'.er being supplied by the local 60 Hz. "quick­
action" Generators. 

Transformer sizes are minimum expected sizes 
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Figure 2 
One-Line Diagram 

"50 Hz Quid{ Fix'' Restoration 
North Rmnailah Region 

$~ Figur~ 1 132kV, 3ph. 50Hz Transmission line 
~----,----------------,---------------------,,-----,--------

L~-· i. .... 
T~-.. T~-.. 

--- ( ( ------------r--~-------------~~---------L---,------------

I I 
I I I I 
l l ,~~~;~,- l l ,;~~,;~~v 
11~··· lr-· 

Ramaila North Central GOSP Ramai!a No,th GOSP 4 

Noie: Pipeline Main Shipping Pumps are assumed llo be Turbine Driven 
or operating powe1 being supplied by ihe local 60Hz. "quick· 
action" Gee~erators. 

Transformer sizes are minimurn exl)eC!ed sizes. 
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Figure 3 
One-Line Diagram 

"50 Hz Quid{ Fix" Restoration 
Kirkuk Region 

:-·- ·- ·-·--- -·-·-·- ·- ·-·-·-·, 
I G<li Ttd)l•t Ga; TUIHt 

Gt•tr<lbr Gt•tl<rtor 
I 

J~g~~-~~n. (?) (?) J~g:.:;1>' . 
1 

,... I. I. , .. _ 

~---Y-
1 10I.f.;'.6• I 20Mi..'.". I 

L..l.JJ~: .. ·-u1 .. ' . .:, ~ J.a: ... ·-1J1•.v I 

132KV. 3ph, 50Hz Transmission Line 

~ ~H,OOH!. ~ Jp• 50H! ~ 

- -(- - - - - { - - - - : 
I 

i '"""·'· 131•.'·/-JJt: ... · 

I 

i JO""·'· 131 •. '.,'-JJt.'./ r· .. ~· T ..... 

Shurau GOSP Saba GOSP and Kirkuk Stabilizer Plant 

Nate: Pipeline Main Shipping Pumps ane assumed to be Turbine Driven 
or operating power being supplied by the local 60 Hz. "quick­
action" Generators. 

Transformer sizes ane minimum expected sizes 
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Figure 4 
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Economic Analysis Of 
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Figure 5 
One-Line Diagram 

50/60hz Frequency Conversion 
South Rmnailah Region 

132kV, 3ph, 50Hz Transmission Line 

Rumaila South GOSP 3R Janubia 4J GOSP 

Note: 1. Transformers shall be muhiple phase shifting transformers wdh 
dual secondary windings as required. 

2.Transformer sizes are minimum expected sizes. 

3. 60Hz rental generators (not shown) may be retained for 
operation as a co-generation facility. 

Qurainat 1 Q GOSP 
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Ramaila North Central GOSP 

Figure 6 
One-Line Diagram 

50/60Hz Frequency Conversion 
North Rmnailah Region 

Ramaila North GOSP 4 

Ncte: 1.Transformers. shall be multiple phase shifting transformers. with 
dual secondary windings as required. 

2.Transformer sizes are minimum expected sizes .. 

3. 60 Hz. rental generators (not shown) rn1ay be retained for 
operation as a co-generalion facility. 
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Figure 7 
One-Line Diagram 

50/60Hz Frequency Conversion 
Kirkuk Region 

132kV, 3ph, 50Hz Transmisslol\ l.lne 

l_ T <:'ill' 

33kV, lph. 50Hz. ( -"' 
--------r---L----------~/--------L---,------------

1 

Shurau GOSP. Baba GOSP and Kirkuk Stabilizer Plant 

Note:. 1.Tran~formers shall b& multiple phase shifting tronsfom1ers with 
dua! secondary windings as required. 

2.Transformer sizes are minimum expected sizes. 

3. 60 H.z rental ganerators (not shown) may be retained for 
operation as a co-generation facility. 
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4. SERVICE SUPPORT. See ANNEX L 

5. COMlVl~ND AND SIGNAL. See Base PLAN and ANNEX H. 
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Power Systems Analysis and 
Special Consulting Services 

Today's complex industrial electrical power systems require special analysis to establish they will 

perform acceptably. Kellogg Brown & Root has been a recognized leader in the field of power system 

analysis for over twenty-five years, contributing to or actually developing many of the standards and 

practices currently in use by indust1y. In addition, the Electrical Engineeling organization at Kellogg Brown 

& Root is unique among E&C fi1ms, differentiated by a staff of power system engineering experts, the 

Electrical Technical Se1vices Group (ETSG>. The ETSG can provide the full range of analytical engineering 

services essential for the effective planning, design, and reliable operation of even the most complex 

electrical power system. The engineering services which can be provided as either a stand .. alone effort or in 

support of a multi .. discipline project include: 

• Power Distribution System Studies 

• Plant Power System/Equipment Swveys 

• System/Equipment Grounding Evaluations 

• Tie Line (Watt & Var) Control/Load Shedding Systems 

• On-site Power Systems Seminars 

TI1e Power Distribution System Studies mentioned above are used to predict the performance of a power 

distribution system. The studies detennine the behavior of and the operating duties imposed on the 

electrical equipment and components applied within the system during normal and abnormal events. Such 

studies include: 

• Fault Analysis I Bre<1ker Application ($hOlt Circuit) • Grounding, Bonding, and Ground Mat Design 
Studies Studies 

• L0<1d Flow & Motor Starting Voltage Drop Studies • li·ansient Stability Studies 

• Load Analysis Studies • Cable Ampacity Studies 

• Protective Device Coordination Studies • Lightning and Surge Protection Studies 

• Motor Starting Torque I Acceleration lime Studies • Hannonic Analysis Studies 

• Reliability I Availability Studies 

State-of .. the-art computer based technology is employed in performing all these analytical investigations. 

Several types of power system studies are illustrated and a brief description of the studies available appears 

on the following pages. 



Protective Device Coordination 
Time-Cunent Cuave 

Tirne .. current plots of protective device characteristics and equipment 

ratings provide graphical evidence that equipment is prope1ly protected 

and protective devices are selective with one another. 

Short Circuit 
Calculations 
l11e total shorH;ircuit current and contribu-

tion from each circuit element complete 

with co1Tesponding X/R ratios are calcu­

lated at each bus in the system. These 

values can be compared with the rating of 

the switching/interrupting devices to 

confirm that proper devices have been 

selected. Line-to-ground faults as well as 

three-phase faults can be evaluated. 
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Device Setting Summary Sheet 

Summa1y sheets provide a complete listing of the recom .. 

mended settings and calibrating data for plotted protective 

devices along 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. 
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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. ll1e 

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 
l11e 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. l11ese studies will 

show whether the power system will regain 

operating equilibrium following the upset 

event. Results can be graphically represented 

by a plot of machine/system parameters with 

time. 



Electrical Power System Studies 
Fault Analysis I Breakea· Application Study 
Calculates momenta1y and interrupting fault duties at eve1y 
system bus per ANSI or IEC standards. Compares circuit 
b1eaker, fuses and non-fusible equipment ratings with 
imposed duties to identify any such devices having inad­
equate shorH:ircuit capability. 

Load Aow Study 
Calculates the system steady-state bus voltages, kilowatt and 
kilovar branch loading for both motor and static loads. 
Aa:epts capacitors, off··nominal transformer taps and 
generator loading levels, and allows investigation of various 
operating modes. Rep01ts provided on buses with abnormal 
voltages, branch loading I losses and total system loading I 
demand conditions. 

Motor Starting Voltage Drop Study 
Calculates the system voltage levels before and just after the 
impact of a motor being sta1ted, referred to as a "snapshot" 
voltage drop calculation. The instantaneous change in 
voltage at the motor being sta1ted and all other system 
buses may be determined. 

Protective Device Coordination Study 
Plots the time-current curve at specified values for each 
p1otective device applied on the power system. Prints a 
one-line diagram of the associated p01tion of the system on 
the coordination curve for the plotted devices. 

Motor Starting Torque I Acceleration Time Study 
Using motor and load ine1tia and torque values, calculates 
the motor voltage and torque values during the accelerating 
period, and determines the overall sta1ting time of a success­
ful motor start. 

Ground Mat Design Study 
Determines step and touch potentials to evaluate shock 
hazards in substations or other ground mat environments. 
Perfonns 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 
synchronous machine1y, calculates the response of these 

machines to valious system disturbances and plots the 
machine variables with respect to time in order to reveal any 
unstable operating conditions requiring lo.1d shedding or 
other corrective measures. 

Cable Ampadty Study 
Calculates the ampacity or operating temperature of multiple 
cable circuits direct bwied 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 frequency; (b) calculates 
the total nns voltage and current values at each bus so that 
unacceptable voltage disto1tion and the frequency where 
harmonic amplification exists can be easily identified; and (d 

can be used to evaluate the effectiveness of hannonic filters 
and tuning reactors when non-linear <harmonic produdngl 
loads are present with or without power factor correction 
capacitors. 

Reliability I Availability Studies 
Using known failure rates and outage duration times for 
electrical components: (a) calculates the statistical availability 
(expected percentage of 4J·time) of a power system; and (b) 

can be used for comparison of altemative system desi91s 
from an overall up-time stand point and to evaluate the 
worth of redundant circuit designs within a specific system. 

Note: All Electrical Power System Studies conform to 
procedures and practices described in the latest version of 
IEEE Standard "Recommended Practice for Industrial and 
Commercial Power Systems Analysis," <ll1e Brown Book) as 
well as all other related standards on the subject Kellogg 
Brown 8. Root uses commercially available software pro­
grams to pe1form the calculation for these studies as well as 
for: 
• Lighting (illumination) Levels 

• Generator Sizing 

• Electrical Heat li·acing 

For further infonnation, contact the Kellogg Brown 8. Root 
Manager, Electlical and Control Systems Engineering. 

Kellogg Brown 8. Root, Inc. 

Kellogg Brown & Root 

A Halliburton Company 

H02 309 _1 10/9 9 

6ot Jefferson • Houston, TX 77002-7990 

P.O. Box 3 • Houston, TX 77001-0003 

Tel: 713-753-2000 • Fax: 713-753-5353 

\C 1999 Kellogg Brown 8. Root. Inc. All Rights Reserved Printed n U.S.A. 
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TAB L (INFRASTRUCTURE) to APPENDIX 2 to ANNEX F (ENGINEERING AND 
CONSTRUCTION) to LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See .~NEX N. Appendix 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions. 

1) The scope of work encompasses only that inthstn1ctme within the ··battery limits" of the oil 
production facilties. 

2) Major pipelines. which aTe com:idered pmt of the oil infrastructme. are addressed sepmntely 
:in Tab E to this Appendix. Shipping t"hcilities covered in tlris Tab are limited to rniL trucks. 
and slrips. 

2. lVllSSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. BRS will gather information relative to the availability, status, and 
condition of the infi:astn1ctme within the oil production facilities. and outline a program to 
execute repaiD~. BRS. on order of the PCO or designated representative. will execute repairs on 
the road~. rniL power. utilities. etc .. :insupp01t oftlris plmL 

b. Tasks. Provide infonnation concerning the availability. status. and condtion of the infmstrnctme 
:in the LOGCAP CSP AOR and to develop a program to execute repairs, ifrequired. BRS will 
assess. design and execute the necessary repairs tor the infi:astmcture associated within the oil 
facilities. The e;-:pected type of:infmstructme witlrin the oil producing facilities will co11~ist of 
roads. rails. water utilities. water treatment. and electl'ical power. 

c. Infrastructure Description 

1) Well Sites. Typically well sites will have raised st.n1ctmnl fill pad~ vvith unpaved acess road~. 
Generally the wells are located in the center of the pad and the :i:nthstructme islinrited to 
access road~. 

2) Gas Oil Separation Plants (GOSPs). GOSPs generally co11~ist of a sepamtion plant. storage 
tank.~, pump buildings. admilristration/operator lnrildings. emergency power mrits, flares, and 
water disposal pond~. The major il1fi·astructme vvill be road~. electl'ical power. water supply 
and treatment 

3) Pump Stations. Ty-pical pmnp statio11~ co11~ist ofpipelil1e mmritold~. tankage. pmnps. and 
buildil1gs. I:nt"h.st.rnctnre associated with these facilities are road~. power. and water utilities. 

4) Production Storage/Shipping Terminals. Productionstomge and slripping tennilwls comist 
of piping manitolds. large munbers of tanks. p1unps. metering skid~. b1rildings. and may 
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com:ist oftmck loading/rail loading and marine loading. The typical :infi1.1stmctme associated 
with this type offacilties are roads. rail. power. water utilities. and loading facilities. 

5) Refineries. In general these ta.cilities will com:ist of a large munber of process equipment, 
rotating equipment. cooleis. tankage, emergency power generation. various buildings. tlares. 
water utilities and water treatment Plant intl'astmctme will com:ist of roads. power. water 
utilities. and water tl'eatment 

d. Plan. 

1) Assessment Team: Soon after receiving a notice to proceed. the BRS advance team will 
move into the Event area to petfonn preliminary overall assesments :including malting a 
prel:im:inmy smvey ofthe infi·astn1ctme elements requiting remediation. The ol~jective oftlris 
smvey is to gather only necessaty intonnation to eft1ciently plan tor an EVENT respom:e. 
Information required :includes the condition of plmlt roads. plant miL electl'ical power. water 
utilities. and water tl'eatment The exteJlt. ofthe assessme11t. will be co11~iste11t. for all expected 
scenmios and will vary in etiort depending on the e);.tellt. of dmnage to the sul~ject ta.cilities. 

2) Priorities of Work. Priotities will focus on re-establishing plmlt access road~. restoring 
electl'ical power. and restoting water utilities in order to suppott the remediation wotk for the 
upst1·eam facilities. Shipping temrinals will be a lrigh priotity. as well, so that they can go on 
line as soon or before oil production isrestored. Retlneries will have a lower ptiority since 
they are on the dow11~ream end ofthe production line. 

e. Execution. Existing plmlt infrastn1ctme may need restoration to a u~able condition due to either 
collateral damage or nonnal deteriomtion. BRS will smvey and an..:1lyze the conditions of 
existing intiastmctme and will pertonn only the necessmy repairs. h1 some cases. h1fi·astn1ctme 
coi1~tn1ction may require a new "from the ground up" system vvhere no setvice cmTelltly exists. or 
extension of exi~ting infmstmctme, such as a road, to a new location. Types of intl'astmctme that 
BRS is prepared to const.ruct or repair includes road~. miL power. water utiltites/t1'eatme11t. and 
slripping tenninals. 

1) Road Repair and Constntction. 

a) BRS will i11~pect maitltain. and repait· all roads. both paved and 1mpaved, m1der BRS 
respo11~ibility . Repair and constmction will be accomplished i11 accordance with 
PCO/ACO specitkatio11~. Both paved and m1paved roads will be i11~pected accordittg to 
a schedule based on use and vulnerability to damage. Areas requiting atte11t.ion will 
either be repaired itmnediately (ifrepail's are within the scope ofPCO Task ordets) or an 
estimate of the cost to repair will be prepared and submitted for PCO/ACO approval plior 
to itritiating repair work 

b) BRS will mahlt.ait1 and repair emth smta.ce roads in accordance with TM 5-624 and TM 
5-822-4. Shouldets alottg roadways and the smfaces of gmveled or other 1mpaved road~ 
will be graded as necessmy to maintain a smooth smface. protect the road edge. elimitmte 
tl'affic hazal'ds, and provide proper drainage. The BRS Plamring and Scheduli11g Office 
will prepare a schedule tor routine gradittg ofm1paved road~. to i11clude addi11g gravel as 
requit·ed 
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c) BRS will provide pbns for building or repairing roads to usable (or as specified by the 
PCO/ACO) condition. The pbns will use Host Nation standards or plant standards as 
appropriate for the intended use. Painting. signs, and drainage will be included as 
appropriate. BRS may establish local stibcontmcts tln·ongh a competitive value-based 
procmement process tor major repair work Minor repair, such as filling potholes. vvill 
be accomplished with Host Cmmt1y National (HCN) employees. 

d) For new road constn1ction, BRS will either design-build the road or provide oversight of 
local tlnns tmder stibcon.tl'act agreements. 

2) Plant Rail Repair and Construction. 

a) BRS will provide plant mil repair. as required. This may :include removing and/or 
replacing. ties, rails, fi·ogs. switches. and ballast G-rading and signal repairs will be 
:included as appropriate for the Iail standard. The desig11s will use Host Nation standards 
or plant standards on capacity and gauge based on anticipated tmffic loads. Depending 
on the available resomces. BRS may peltonn the rail repahs or may stibcontmct the 
design wmk and co11struction to a local fum. 

b) For new rail constn1ction, BRS will either design-build or provide oversight oflocal 
tlnns tmder stibcontmct agreements. 

3) Plant Power. BRS will receive necessary power at batte1y limits of each oil 
production/slripping facility from others. 

4) T enninals. 

a) Marine Terminals. BRS will repair the facilities that are critical to the shipment of oiL 
Besides pipelines. a major portion of the oil e}.-ported out of the cmmtly is done via 
snpe1tankers and therefore the marine temrinal facilities play and important role. The 
major expmt temrinals are located :in the Persian Gulf There are also many smaller oil 
tenninalloading facilities scattered along major ilil.and waterways which are used to load 
small coastal tankers. The smaller ta.cilities vvillnot be com:idered for repairs tuil.ess they 
are detemrined to be req1.rired in achieving the required e}.-port vohnne. BRS will repair 
or replace piles. decking, fenders. moming fL'\tmes.loading arms. and storage facilities 
as required. BRS will provide desig11s tor repailing p01t facilities to theii original 
condition or as specified by the PCO/ACO. The designs will use appropriate Host Nation 
Standards. and hlt.ern .. 1tional Standards. Dredging and stibme1ged obstacle removal will 
be included. S1.ibcontmcts will be awarded as necessmy to local fmns to accomplish the 
repair work 

b) Truck and Rail Loading Terminals. These facilities are considerd low primity and 
will be repaired as req1rired to maintain :internal COI1smnptiom of oil products. Repairs 
:include loading platform stmctmes, buildings. loading arms/hoses. roads. and rails. BRS 
will develop plans. specitlcatio11s and design/co11struct or manage the design!constmct 
eftotts of subcontractors tmder teclmical snppmt agreements and design seiVices 
contracts. 

S\ Water Utilities. No detailed intonnation is available regarding the water utilities in each of ·') ~ ~ 

the oil producing facilities. Assessment Teams will gather detailed infonnation dming visits 
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to the plants. Based on aeri::~l image1y mtd locations of the plant facilities, it c::~n be ::~ssumed 
that pot::~ble w::~ter is distlibuted to the plmlts fi:om the nati01wl w::~ter supply grid. In tlris cme 
repaiD:: will be limited to the supply line ::~nd distribution network within the pl::~nt b::~tte1y 
linrits. 

6) Waste Water Treatment Repair and Constntction. 

a) There is no :intomwtion concerning wastew::~ter t:re::~tment facilities ::~t ::~ny of the GOSPs 
or tenn:in::~k Assessment Te::~ms wlll g::~ther detailed intonnation dming visits to these 
sites. Generally, a GOSP mtd temrin::~ls vvlll cotltain a process sewer wlrich dluim: to a 
com.1gated plate :inse1t (CPI) 1urit. and will have a smritmy sewer system ::~nd a sm::~ll 
satritat)' w::~stewater t:reatment plant tor pl::~nt sewage. A storm w::~ter system will drain 
clean stonn water otl'the propelty. however. in many dly ::~re::~s the storm w::~ter is held :in 
a stomge tacility mtd used tor other pmposes. 

Analysi~ of aeri::~l photos indicates th::~t all liquid w::~stes sepamted tl'om the oil ::~re dl·ained 
to open pits or l::~goons, with no fmther tre::~tment being provided. With tlris system the 
w::~ter is ::~llowed to ev::~por::~te ::~nd the solid~ ::~re left. in the bottom ofthe pit 

The MARPOL tre::~ty requires the t:re::~tment of ship b::~llast water ::~t tenn:inak The gulf 
::~rea is design::~ted ::~s a sensitive area mtder MARPOL and comes mtder some spe.ci::~l 
provisi011~. It is not known ifb::~llast water t:re::~tme11t. tadlities exist ::~t the tenn:in::~ls. 
Imq is not a signat01y to the MARPOL tl·e::~ty, however, the U11ited States. and most. if 
not all, of its coalition pmtneis, me. If not. b::~llast wateis can be stored tempom1ily in a 
lined pit mrtil b::~ll::~st water t:reatme11t. tadlities ::~re ::~v::~il::~ble. . 

b) W::~stewater plmrts will have to be rep::~ired, rebuilt, or built tor camps. GOSPs. and other 
::~sso.ci::~ted tacilities. BRS wlll repair storm water nmoff systems or develop new ones. 
Indust:rial wastewaters from gar::~ges. maintenance :in~tallatio11~, and industl'i::~l ta.cilities 
such ::~s pmnps ::~nd compressors will require :industli::~l wastewater t:re::~tment. primmily oil 
removaL These ta.cilities will have to be repai:red or. :in some c::~ses. built 

4. SERVICE SUPPORT. See Base PLAN. mtdANNEX L 

5. COlVIlVL\.ND AND SIGNAL. See B::~se PLAN ::~nd ANNEX H. 
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TAB M (CRITICAL lVL4.TERIALS LIST) TO APPENDIX 2 (ENGINEERING) TO 
ANNEX F (CONSTRUCTION & ENGINEERING) to LOGCAP CONTINGENCY 
SUPPORT PLAN 

REFERENCES. See ANNEX N. Appendix4. 

TIME ZONE USED THROUGHOUT THE PLAN. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. :MISSION. See Base PLAN. 

3. EXECUTION. Ctitic:.1l Materials List attached. The list of and Rough Order of Magnitude for 
prepositioned equipment is provided at Annex R. Appendix 3. Tab A. 

4. SERVICE SUPPORT. See Base PLAN. 

5. COl'vllVL\ND AND SIGNAL. See Base PLAN and ANNEX H. 

ACKNOWLEDGE: 

OFFICIAL: 
BRSDiPCiM 

Enclosm:e 1 - Ctitical Materials List 
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ENCLOSURE 1 to TAB M to APPENOIX2to ANNEX F 

Oa1aStbltctOTI!)t Pagt Ruti'~U . 

OtUIWIS"t TltatAs 

STAB 
(2 totaO 

DE SCRIPTIOII SIZE 
Total 

DESIGII 
CO liD ITIOIIS 

300 PSIG @ 200F 

300 PSIG @ 200F 

CAPACITY 

1,575 MBO 

610 MBO 

F·2·M·1 
~ 

Material 
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N. GOSP 
TYP. PS Total 

DE SCRIPTIOII SIZE 
OESIGII 

COIIO ITIOIIS 
CAPACITY 

f·2·M·1·2 
~ 

Material 

Lead 

Total 

5!SI'2008 
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APPENDIX 3 (CONSTRUCTION) to ANNEX F (ENGINEERING & CONSTRUCTION) to 
LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See ANNEX N. AppendLx 4. 

TIME ZONE USED Tlffi.OUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See B::~se PLAN. 

2. lVllSSION. See B::~se PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations: 

1) Construction Stl·ategy. BRS receives emly notific::~tion to ::~llow the pre-positioning of 
equipment ::~nd the recruitment mtd tlnining of key personnel and te::~ms equipped tor the 
::~ssessment. engineeting. constn1ction. and HSE activities dming tlris EVENT. 

BRS will deploy a torw::~rd opemting te::~m to prepare for the ::~niv::~l of the advmtced pmty of the 
::~ssessmenL engineeis. HSE ::~nd com:truction temns ::~t NTP + 72 homs. At the direction of the PCO. 
BRS will deploy engineer ::~nd construction te::~ms to the event ::~rea. The toll owing ::~re::~s of priority 
will be ::~ssessed: they ::~re not listed in the order of imp01tance: 

• South Rmnailah GOSP 1 Q 

• South Rmnailah GOSP 2S 

• South Rmnail::~h GOSP 3R 

• South Rmnail::~h GOSP 4J 

• N01thRmnail::~h Centr::~l GOSP 

• N01thRmnail::~h GOSP 2 

• N01thRumail::~hGOSP4 

• N01thRumail::~h GOSP 5 

• N 01th Rmnail::~h J mmbia GOSP 

• N01thRumailah ShamiyaGOSP 

• Az Zubayr Centml GOSP 

• Az Zubayr GOSP 1 

• Az Zubayr GOSP 2 

• Az Zubayr GOSP 3 

• Az Zubayr GOSP 4 

• AzZubayrH::~mmarGOSP 
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W e~t Qmn .. <~h CiOSP 6 

W e~t Qmnah GOSP 7 

W e~t QmTillh GOSP 8 

Buzmgan N01th GOSP 

Buzmgan Southern GOSP 1 

Buzmgan Southern GOSP 2 

Buzmgan Southern GOSP 3 

Al Lulwy~ GOSP 

Na~iriyah GOSP 

Majnoon GOSP 

Jabal Fauqi N01th GOSP 

Jabal Fauqi South GOSP 

Ea~t Baghdad GOSP 

Abu Glnuab North GOSP 

Abu Glnunh South GOSP 

SuhbaGOSP 

Naln· Umar GOSP 

Production Well~. e}.tingui~h fn·e~ & make repair~. for Welll1ead~ in Southern Field~ 

Production Flowline~ and gathe1ing line~ in Southern Field~ 

Power Chid for all Southem Facilitie~ 

Az Zubayr Cmde Oil Pmnping Station (Z-1) 

Rmnailah c:rude Oil PST Stmtegic PPL (PS-2) 

N 01th Rumailah Centl'al GOSP Pmnp Station 

N o1th Rmnailah Centl'al Gathe1ing Station Pmnp Station (PS-1) 

Buzmgan Complex EA'})Olt Pmnp Station 

A vanah Pump Station 

IPSA Pmnp Station 1 

IPSA Pmnp Station 2 

Oil Pipeline fi:om N01th Stl'ategic pipeline to Rmnailah Gathe1ing Station (Bi-directioml) 

Oil Pipeline fi:om N01th Rmnailah Centml GOSP to Al Faw 

Oil Pipeline fi:om Az Z1ibayr Pump Station (Z-1) to AL Faw N01th ofTankfann 

Oil Pipeline~ fi:om AL Faw South to l\tina Bakr Platfonn~ A & B 

Oil Pipeline from IPSA-PSI to Az ZubayrPmnp Station (Z-1) 
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Oil Pipeline fi:om IPSA-PS 1 to IPSA-PS2 

Oil Pipeline fi:om IPSA-PS2 to IPSA-PS3 

Oil Pipeline from Kidcn.k Crude Processing Plant 1 & 2 to Tlu'key 

Gas Pipeline from North Rmnailah to Mahmudiyah 

Gas Pipeline from North Rmnailah to South Rmnailah 

G·as Pipeline from South Rmnailah to .A.z Zubayr 

G·as Pipeline from Az Zubayr to Al Faw 

Mina Al Bakr Cmde Oil E.x-pott Tenninal 

Khor Al Amaya Crude Oil E.x-pott Tennin.al 

Al Faw Storage. Metering & E.x-pmt Nmth Tennin .. 1l 

Al Faw Storage. Metering & E.x-pott South Terminal 

Abu Flus Tenn:inal. Basrah 

Khor .A.z Zubayr Tenn:inal & Storage .. A.z Zubayr 

Umm Qasr Tenninal. Umm Qasr 

Imq-Tlu'key Pmnp Station IT -1 

Imq-Tm'key Pmnp Station IT -1A 

haq-Tlu'key Pmnp Station IT -2 

haq-Tm'key Pmnp Station IT -2A 

Kidm.k AreaPmnp Station K-1 

K:iikuk. AreaPmnp Station K-2 

K:iikuk. AreaPmnp Station K-3 

K:iiku.k Crude Processing Plant No. 1 

K:iiku.k Cmde Processing Plant No.2 

Area for '"New"' Kilkuk Cmde Stabilization Plant 1 ne:.1r Crude Processing Plant No. 1 

Area for '"New"' Kilkuk Cmde Stabilization Plant 2 near Crude Processing Plant No. 2 

Kidcuk Baba GOSP 

Kidcuk Shurau GOSP 

Kidcuk Hm1jha Cl-OSP 

Kidcuk Quton GOSP 

Kidcuk Smnlu GOSP 

K:iikuk Smbashkah GOSP 

K:iikuk .T abal m 

Bay Hassm1 Nmth GOSP 
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Bay Hassan South GOSP 

Saddmn GOSP 

K.habaz GOSP 

J mnbm N 011h Cl-OSP 

J mnbm South GOSP 

Qayyarah GOSP 

Qayyamh Najmah GOSP 

Qayyamh Jawau GOSP 

Qayyamh Qasab GOSP 

Ayn Zalah GOSP 

Ayn Zalah Butmah GOSP 

Sufayah GOSP 

• Production Wells. e);.t:inguish fn·es & make repairs. for Wellltead.;: in NmthemField.;: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

ProductionFlovvlines and gatheting lines in Nmthem Field.;: 

Power Chid for all Nm1hem Facilities 

Imq-Tm'key Pmnp Station 1 

Az Zubayr Petrochemical Complex . . !\z Zl1bayr 

Basrah Refinery, Basrah 

Tl.ibah Tank. Farm and Pmnp Station. Az Z1.ibayr 

Gas Plant .A.z Z1.ibayr LPG Plant# L .A.z Z1.ibayr 

Gas Plant .A.z Z1.ibayr LPG Plant# 2 .. A.z Z1.ibayr 

Gas Plant .A.z Z1.ibayr LPG Fractionation Plant. .A.z Zubayr 

Gas Plant Rumailah LPG Plant 

Gas Plaut Kil'knk H2S Removal Plant 

Gas Plaut Kil'knk Sulft.u· Plant 

Gas Plant Kidm.l\. Nmth Gas Plant 

Kil'knk "New" Gas Plant@ Crude Processiltg Plant-2 

Gas Handlittg Facility@ Saddmn Field.;:. Baji 

Az Zubayr and R1.unailah Water It\jection Plants 

Kil'knk Water Il~jection Plants 

Baji Retlne1y. Kil'kuk 

2) Assessment Teams. At the dil·ection of the PCO. the Assessment Teams will begil1 wm'k ill the 
E\IENT area. Upon Notice to Proceed (NTP). Assessment Temnswill visit pre-determined sites 
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to assess the extent of repair. refm'bislunent or replacement necessmy to reim:tate the different 
facilities. Site assessments include gas oil sep::n-atiom: plants (GOSPs). wellheads, pmnp statiom:. 
gatheting lines, cmde stabilization plants. cmde e}.'})Olt tacilities. pipelines. retlneties. power 
grid. and gas plants. 

Teams will assess field conditio11'; at ali sites. Data will be communicated almost real time to 
supp01t teams that will provide recommendations for refm'bislnnent/revamp or total replacement 
of each facility. 

The assessment teams will be comprised primarily ofBRS WestemE}.'})at pet-smmeL with 
contractor pers01meL TCN s. and local fi·aqi operations/maintenance plant pers01mel (as available 
to provide hands on knowledge of existing tacilities). 

3) Assessment Teams Staffing. BRS's staff included on the assessment teams will generally be 
tl'om all disciplines to ensme a comprehensive rep01t of field information about the ditTerent 
tacilities :in these studies. Below is a list of positions tor the initial tact-fmding assigmnent: 

Engineering 

• Project Engineer 

• Civil-Stmctm-al Engineer 

• Piping Engineer 

• VesselJMechanical Engineer 

• Electrical Engineer 

• Im:tnunentation Engineer 

Constntction 

• Con~truction Manager 

• General Superintendent 

• Plant Setvices Manager 

• Rigging Superintendent 

• Civil Cmft. Supervisor 

• Piping Craft. Supetvisor 

• QA!QC llt~ector 

HSE 

• HSE Manager 

• Medic Specialist 
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4) Support Personnel. Support personnel will accomp:.my the damt1ge assessment teams to review 
local intlnstrnctme facilities. the labor mm'ket. availability of equipment, and procmement 
oppmtlurities tl'om local vendOis in the area. A staii of subcontnlctors accompanying the 
assessment team will :include laborers to dig around leaking bmied pipelines if an oil leak i.;:: 
spotted. scaftolders to erect scaffolding for access to plants tor :investigation above ladder height 
if needed. and other similar tmdesmen. 

5) Long Lead lVfuterials. After notice to proceed tl·om the PCO. BRS will procme the long lead 
mate1ial and eqlripment necessary tor repair and reinstatement of existing facilities. BRS will 
develop a reconunended detailed list oflong lead time items tor approval by the client 

6) Construction Planning. Following assessment revievv. BRS will begin detailed co11<::tmction 
plamring at om Houston office. Some of the assessment team will remain :in Iraq to continue 
gathe1ing facts and data tor enginee1ing use in completing detailed desig11s (e.g. equipment 
ratings and nameplate intonnation. tie-in location coordinates. as-built locations of existing 
facilities. etc). 

7) Construction Strategy. Aft.er tlnalizing the design and scope of work, we will complete the 
contmcting strategy to execute the project at the different sites. Contmctors. their subcontractOis 
and sub-tier stibcontm.ctOis will be required to follow the same back to fi:ont plmming method<:: 
and teclmiques utilized by BRS. 

8) Construction lVfunagement. Co11<::tmctlon management will aim at aclrieving maxinnun 
progress and productivity at each prqject area. At approximately 65%. completion ofthe 
individual prqjects, the co11<::tmction focus will be conve1ted tl'om an area progress-tmcking 
mode to a system progress-tmcking mode. Using the prop1ietmy First Planner and TOSTR 
programs will e11<::me a smooth transition from an area progress-hacking mode to a system 
progress-tmcking mode. Site constmction management will then coordinate and sequence the 
wm'k to complete systems and prepare eqlripment to suppmt the plmmed commissi01ring 
schedule. 

Using the above noted programs and systems: constn1ction management will be safe and timely. 
Mechmrical acceptance ofthe project sites will conionn to all prqject requirements and be 
transferred to the project commissioning team in accordance with the system completion 
schedule. 

9) Subcontractor Management BRS will develop multiple contracting and Slibcontl'acting plm1<::. 
BRS will take advantage oflong standing relationships with teclmology-based contmctOis to 
assme clear lines of conmnurication and respo11<::ibility between CMT and prime contl-actors and 
Slibcontractors. Key constn1ction and contm.ct administl-ation pers01mel will be placed :in the 
home office ofthe p1ime contmctors. By establishing tlris type of integrated team approach with 
the prime contl'actors and slibcontmctors. issues regarding constnlCtability and contract 
interfaces will be developed and managed efficiently. 

BRS will use om Middle East knowledge and e.x-perience in executing lm-ge complex projects in 
the region- to select qualified and experienced p1ime contractors and stlbcontmctors. Selected 
contractors will perform co11<::trnction wm'k m1der the management of om site CMT staff BRS 
will assign e.x-pe1ienced and motivated c011<::tn1ction management personnel to each site. m1der 
the direction of the Deputy Prqj ect Manager. Co11<::truction. to implement the constn1ction 
execution strategy. 
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1) Organization & Responsibilities. BRS' cons:tnlction management orgmrization will consist of 
both home oftlce and site personnel tl'om om e;.;.-perienced BRS resomces:. The com:trnction 
man.1gement staff will tmm:ition fi:om the enginee1ing oftlce in Houston to the site for 
com:tmction management execution. This: will help to em:me the smooth coordination of the 
interfaces: between the home office and the field. BRS will incorporate om com:trnction 
management e;.;.-perience with Third Cmmtry Nationals: (TCNs:) to augment e;.;.-patri:.1te staff at 
Site. BRS e;.;.-perience in recnritment in the region indic:.1tes: that there is: adequate availability of 
TCN personnel who are available and expe1ienced in working in the Middle East 

2) Home Office Constntction Organization. The Home Oftlce com:trnction man:.1gement 
orgmrization chmts: tor the engineering and construction execution phases: of the prqject tor the 
project management and related activities: are :included. 

The main activities: associated with tlris: construction management orgmrization will be: 

• Develop tempomry facilities: reqlrirements: 

• Implement the contmctms and s:ubcontmct plans: and award of s:mne 

• Implementation of BRS proprietmy back to fi:ont planning and execution systems:. 

• Pmticip:.1te in the development of the detailed schedules: tor the different reim:tatement 
Projects: and nevv projects: to include com:truction required on site dates: for delivembles: 

• Provide com:tructability input 

• Pertonn modulmization study 

• Pertonn cons:tnlctioniis:k as:s:es:s:ments: 

• Develop HSE tleld plans: and procedmes: 

• Provide com:truction input into the prqj ect execution plan 

• Develop and implement rigging and hea-vy lift plan~ and procedmes: 

• Prepare prqject specific construction procedmes: 

• Prep:.1re prqject s:pecitlc s:tmt-up and connnis:s:imring procedmes: 

3) Site Consti'Uction Organization. The proposed overall con~trnction management orgmrization 
chmts: for the CMT required tor the diffurent wmk areas: are included. 

The main activities: :.1ss:ociated with the site CMT orgmrization will be: 

• Adherence to safety goals: 

• A voidance of adverse health and environmental is:s:ues: 

• Co-ordinate erection activities: 

• Efficient co11~truction mmillgement of direct hire rep:.1ir teams:. contmctors: and s:ubcontmctors: 

• Co-ordinate the pre-meclillnical completion activities: 
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• Em'ly phai>ed i>Yi>temi> completion to i>uppmt cotmnii>i>ioning 

• Achieve i>chedule requirement!> 

• Adherence to quality requirement!> 

• Identify mld cotl.tn\1 itl.t.erta.cei> 

• Mai1l.t.ait1 connmmications with all pmties 

For more detail. see CMT mgmrizational chmts Tabs A-F 

4) Position Descriptions. The site com:truction mrmageme11t mgmrization ii1dicates a number of 
key positions. brietly described a!> follows: 

a) Deputy Project Manager, Constntction (DPM-C): Has overall responsibility for all 
com:tn1ction activities inhaq and repmts d:iJ·ectly to the prqject nwnager. who delegates Jilin 
the necessmy ml.thority and l'lntonomy to fnltlll Iris respom:ibilities. The DPM-C is 
respom:ible for relationslrips with client's representative and locl'll authmities. W mking with 
the DPM-C l'lre the flmctions ofHSE. contmct management. project controls. quality 
assmance and fmance and accounting. 

b) Senior Construction 1\Janager: Responsible tor l'lll constn1ction activities at the ditfere11t. 
sites and ensmes that all project reqlrirements are achieved. This position will deplltize tor 
the DPM-C and provides the overall co11struction mamgement in relation to field erection. 

c) Constntction Manager: Repmts to the Senior Construction Manager and is responi>ible tor 
all constmction activities at the difterent prqject sites a!>signed tor co11stmction mm1:'lgeme11t. 
He will have Area Superitl.tendeJl.ts working for lrim to e11sme that all prqject goals are 
maitlt.ained. 

d) Area Superintendent: Responsible tor execllt.ion of constmction wo1'k at the difterent 
designated prqj ect sites. with const1uction slibdivided hl.t.o arel'ls of execution and 
respo11sihility: illcludit1g the tollowhtg: 

• Manage and coordimte ii1terta.ce issues 

• Coordit1ate activities of contlactois and subcontractms 

• Pmticipate ill development of detailed schedules 

• Vetify availability of contm.ctors and subcotl.t.m.ctor· s resom~es 

• E11sme availability of materials and engii1eeritlg data to suppmt schedule reqlriremeilts 

• Vetify contmctois and subcontJactois progress 

• E11sme cotl.t.m.ctors and subcontm.ctors wmi\: ill an efficient manner 

• E11sme cotl.t.tactms and subcontm.ctms adhere to HSE. quality and schedule 

e) Technical Services Manager: Responsible tor site activities relating to field engineering. 
ii1cluding the followit1g: 

• Teclurical docume11t. cotl.t.rol and distlibution 
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• Establish and maintain IT tbdlities 

• Site enginee1ing and resolution of dnnving queries 

• Maintain teclmical queries logs and em:me resolution 

• Dmfting and tleld sketch 

• Administer vendor servicemen onsite(su:bcontl'act manage1) 

• As built drawings 

f) Administnltion lVfunager: Respom:ible tor site activities relating to field engineering. 
including the tollow:ing: 

• Project accmmting 

• Personnel administmtion 

• C::nnp ad:ministmtion 

• Persmmel tTansp01tation 

• Immigmtion formalities 

• General atiaiis 

• Ptiblic relatiom: 

• Contn\1 of office tbdlities 

g) Field Material Manager: Respom:ible tor the establislunent and implementation of the 
mate1ial contn\1 ftmction on site. including the tollowing: 

• Establish material mm1.1gement system at site 

• Monitor and verify material delive1ies 

• Supe1vise custom clemance 

• Receipt. warehousing and contn\1 of all direct and indirect mate1ials and equipment 

• Protective maintenance of materials in stomge 

• Issue materials (if applicable) to contmctors and stibcontmctors 

• Maintain status reports tor mate1ials and e;.:pedite as required 

• Com:tl'uction waste management 

h) Site Controls :Manager: Responsible tor schedule and cost control activities on site. 
:including the tollow:ing: 

• Maintain project schedule 

• Develop schedules as required 

• Evaluate contl'actors and stibcontractor progress and resomce rep01ting 

• Monitor contl'actors and stibcontm.ctor progress tl'ends 
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• Progress measmement and repmt.ing 

• Man-hom rep01ting 

• Cost tracking and rep01ting 

• Prepare prqject status rep01ts 

i) Subcontnlcts Manager: Responsible tor subcontTact administration on site. including the 
following: 

• Contract administlntion of contmctms and subcontractms 

• Develop quantity data (controls mtmager) 

• Contmctors and snbcontmctors :invoice review and veritlcation 

• Provide :input to project controls repmting 

• VetifY contractois and s1.ibcontmctors variations( controls and stlbcontmct administmtor) 

• Resolve contmctual issues 

• Prep:.1re change/vmiation documentation 

j) Site QA/QC 1\Janager: The respom:ibilities associated with tlris position and ft.mction are 
specified in ANNEX N. Appendix 7. 

k) Site HSE Manager: The respom:ibilities associated with this position and ft.mction are 
specified in ANNEX N. Appendix 6. 

5) Mobilization & Demobilization. BRS will em:me that the correct level of personnel and 
resources are mobilized in a plmmed and coordinated manner. 

Immediately after contmct awm'd. the Construction Management Team (CMT) will be 
established as an :integral pmt of the prqjecrs orgmrization. The BRS construction numagement 
orgmriz:.1tion will consist of personnel in the home office and :in the EVENT area. 1.mder the 
direction ofthe DPM-C. 

The Home Office com:tmction management orgmrization will. where possible, utilize pers01mel 
that have been involved in the proposal phase of the prqject A home office com:tmction 
manager will be pmt of the orgmrization. Tlris position will be the tocal point for coit'ltmction 
activities in the home oftlce when the DMP-C reloc:.1tes to site. 

BRS will promote contimrity of coit'ltnlCtion personnel tl'om the home office phase and 
Contmctors offices. onto job site . Tlris will promote :involvement tl'om conception to completion 
tlm'l providing a mritonn approach to co11'1truction management execution. Prior to mobilization 
to site desig:t1.1ted personnel will pmticip:.1te in the prqject to ett'lme fanrilimity with the 
con'ltruction management execution reqtrirements. The intent is that all key pet-sonnel will be 
assigned to BRS's office in Houston prior to site mobilization to achieve the tollowing: 

• Briefed on the objectives. go:.1ls and scope of the Prqject 

• Prep:.1re. or review and undet-stand. Project specific procedmes 
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• Pm1icipate in co11~t1Ttctability reviews 

• E11~me familiarity with the home office set up and liaison with appropriate home oftlce 
peiSOIUld 

• Review statu.~ of individuals pmticular area of respo11~ibility 

A detailed prqject-staffing plan will be produced dming the engineering phase ofthe project 
The staftlng plan will detail the mobilization and demobilization of all staft' members for the 
dmation ofthe prqject The staffing plan will be coordinated with the schedule to e11~me 
resomces are available to supp01t co11~t1uction execution. 

6) EPC Interface Coordination. The inte1faces within BRS mgmrization will be managed witlrin a 
fully integrated CMT tor co11~tmction management execution of the field w01k with key 
elements as tollows: 

• Co11~truction management pe1sonnel w01king within the home oftlce team will liaison with 
engineering and procmement from the outset ofthe Project 

• Com:tmction pe1sotmel actively pmticipating in preparing the Project Master Schedule and 
prepamtion of constn1ction schedules with dates tor delivembles. 

• Integrated EPC management systems for sched1.iling and progress controL 

The CMT will enSJ.u·e a seaniless intedace between client's requirements and engineering. 
procmement. and co11~truction. thereby reintorc:ing the coordination synergy and con.tlibuting to 
the production of an efficient design that is easier and sater to comtmct while meeting the 
sched1.ile requirements. 

7) Home Office Constntction PersonneL Home Oftlce co11~truction peisotmel will coordinate 
their activities with all project groups. in pm1ic1.ilar. with engineering and procmement. dming all 
phases of the project 

The Home Office co11~tmction orgmrization will include the co11~tmction plmming flmction that 
will be respo11~ible tor coordination vvifh the engineering. procmement and prqject controls 
groups. This function will ensme that com:tn1ction req1.rired dates tor engineering and mate1ial 
deliverables are accommodated. At all stages of engineering procmement. the plamring for 
co11~tmction requirements will be inc01porated into sched1.ile dates for enginee1ing and mate1ial 
deliverables. 

The Home Office co11~tmction orgmrization will include the subcontmcting fi.mction that will be 
respo11~ible for coordination with the engineering group. This flmction will e11~me that 
engineering data is available to supp01t subcontmct bid packages. 

8) Constructability. BRS will implement co11~tructability as a pmt of the back to front plmnring 
program by: 

a) Implementing BRS proprietmy back to front plmnring and execution systems. 

b) Itritiating the program dming the em'liest engineering phases ofthe prqject 

c) Assigning well-qualified pe1sotmel with demo11~tmted c011~tructability expe11ise to 
pmticipate in the progmm. including a fi.ill time constrnctability progmm coordinator. 

d) Promoting and encomaging creativity. hmovatiott and teamwork among the pm1icipants. 
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e) Developing specific com:tmctability recommendations. 

f) Holding regular comtmctability review meetings. 

g) Appointing a senior member of the prqject team as management spom:or. 

9) Path of Constntction. The Home Office comtmction organization will develop the p:.1th of 
com:tmction, b:.1sed on the back to tl·ont plmming strategy noted eadier. to ensme all other 
disciplines me aw:.1re of the com:tmction erection sequence and the primities for delivembles. 
:including engineering and proc1.u·ement to supp01t the sequence. 

The p:.1th of com:trnction will dictate the required approved com:tmctionneed dates of key 
engineering data. The issuance of approved tor com:tn1ction data will indicate initial and fmal 
issues. 

The path of com:trnction will also dictate required on site dates for :.1ll classified items of 
equipment and designated bulle matetiak The delivery of designated bulk materials will be 
indicated by first and last shipments. The u:,:e of the proprietary First Plmmer will t"hdlitate these 
activities. 

• Ptiorities by area tor erection and subsequently tor system completion 

• Emly completion of utilities to supp01t pre mechanical completion and subsequent 
commissioning 

• Impact oflong delivety items 

• Location of heavy lift cranes and impact on erection of equipment 

• Access tor erection activities 

• Site movement of heavy/large loads 

• Tram:ition fi·om area progress tmcking to system progress tmcking 

The com:trnction erection wot1c is envisioned to be at all the prqject distinct areas listed in BRS 
Com:tn1ction Stmtegy of the t"hcilities for restoration. They :include: 

• Southem Oilfield's GOSPs (at Rumailah. Al Zubaya, West Qmnah, etc.) 

• N 01them Oilfield's GOSPs (at Kidcnk. Bay Hass:.111. Saddam, Jambm, etc.) 

• Flovvlines and gatheting lines 

• Pmnp Statiom: 

• Oil Pipelines 

• Gas Pipelines 

• Crude Oil E.x-p01t Terminals 

• Water ll\jection Plants 

• Crude Processing Plants 

• PowerGrid 

• Oil Refmeries 

• Gas Plmlt.s 
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• H2S Removal Plant~ 

• Sulfi.u· Plant~ 

• Ga~ Compre~~or Station~ 

1 0) Subdivision of Area. Site~ will be divided into main area~ of ~yneigy~ with area 
~uperintendent~ allocated to each area to closely contn\1 the execution of the wmk 

11) Subdivision of Work Recognizing th."lt there may be a contiacting ~tl'ategy tor divi~ion ofthe 
work ::~t the ditferent project ~lte~. the execution of the work could be ~ubdivided aero~~ the ~ite~ 
into contm.ctor~ and ~\ibcontm.ctor~ wmk once the com:tn1ction execution plmming i~ complete. 

The following of(ion~ will be evaluated dming the engineering pha~e. and deci~iotts on how the 
work acros~ the ~ite~ will be divided. will take place dming the em1y pl::~nning ~t::~ge~ in the 
engineering phase tor the contmcting ~.mtegy. The li~t~ below are only ~ome ofthe optio11s that may 
be p::~1t of contmcting ~tmtegy. once the engineering ~tudie~ are completed. 

Some of what may be envi~ioned tor the ~ibdivi~ion of the work at the different prqi ect ~ite~: 

a) Site prep::~ration ottsite 

Clearing 

Excavation of rock 

EmtJnvmi\.s 

b) Civil works on~lte 

G-rmmding 

Unde1grmmd piping(non pre~~u·e) 

Concrete wm'k~ ::~nd fmmdatiotts 

Concrete pipe Jack~ 

Conciete tlreproofmg 

Backfill opemtio11s 

Paving 

Roads 

Railway~ 

c) Civil wmi\:~ utilitie~/oftsite/off-plot 

Site piep::~ration 

Cable trench excavation 

G-rmmding 

U nde1grmmd piping(non pre~~rre) 

Concrete wm'k~ and to\mdatiotts 

Backfill opemtiotts 
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Geneml fmislring work 

d) Buildings 

-Detailed eng:i:nee1ing. procmement and co11struction of all masonry and/ or concrete building,s 
including supply and installation of air conditioning. all utilities and lighting and small power 
equipment and mate1ials. 

e) Mechanical wmi\:s 011site 

Erection of structmal steel 

Equipment erection including any heavy lifting to maximize the u.se of major cmnes on 
Site 

Assenibly and mech::nrical alignment of rotating equipment 

I11stallation of equipment :intermls 

Pipe fab1ication and pipe erection 

Mate1ial supply. fabrication and :installation of pipe suppmts 

Supply all co11smnables. including vvelding 

Non destructive exmnination and pressure testing ofpip.ing. 

Supply of supe1visiotL labor and eqlripment for mechanical acceptance activities at the 
diJferent projects sites. 

f) Mechanical wmi\.s utilities/otfsite/otf-plot 

-Erection of strnctmal steel 

-Equipment erection 

-Assembly andmechmrical alignment ofrotating equipment 

-I11stallation of equipment :intermls 

-Pipe fab1ication and pipe erection 

-Material supply. fabrication and installation of pipe suppmts 

-Non destructive examination and pressme testing ofpip.ing 

g) Miscellaneous tanks onsite and utilities/offsite/otT-plot 

-Engineering, procurement and construction of an additional condensate tank and miscellaneous 
tanks in the utilities and otlSite/on:.plot areas. excluding tank fcnmdation. 

h) I11stnunent/Elect1ical works onsite and utilities/offsite/otT-plot 

-I11stallatiot1s ohmderground cables. including sand tilling and cable tiles. 
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-Im:t::~llation of above grmmd ii1~tnunent and electric::~! c::~ble 

-I11~tallation of ii1~tnunent and electl'ical equipment 

-I11~tallation and hook up of in~tnunents 

-Supply of supelvisiotllabor and equipment for mechmrical accef(ance work 

i) Paillting 011~ite and utilities/offsite/off-plot 

-Procmement and supply of ::~11 paii1ts and consmnables 

-Shop shot blasting and pai1Jtii1g of all piping 

-Top coat painting of erected piping 

-Touch up paiiJtiltg of eqlripment and steel wmk 

j) I11~lilation on~ite and utilities/ otlsite/ otf-plot 

-Procmement m1d supply of all ilmilation materi::~ls and consmnables 

-I11~tallation of hot cold. acoustic and pers01mel protection illslilation 

-In~tallation of cold illslilation valve and tlange boxes dming the conmrissionii1g period 

12) Contnlctors and Subcontractors schedule dates. The scheduled stmt and fhrish dates for 
each of the cotJt.m.ctors and that of snbcotJt.Iactors wmking tor the contmctors will be developed 
dmittg the engineering phase. BRS scheduling depmtme1Jt preliminary schedules will be 
developed dming the engineering phase. 

13) Management of Contnlctors and Subcontractors. BRS will be responsible tor the 
management and control of the contmctois and slibcontmctors peltonnii1g wmk on the prqjects. 
It is ilnpmtant to ensme that the client BRS. contmctors. and Slibcontmctors objectives are 
aligned with cooperation between the pa1ties. This will be an essential pa1t ofjoitJtly aclrieving 
the prqject ol~jectives . 

An ii1tegml pmt of contmctors and slibcontractors prequalificationis verification of both patties' 
conmritme1Jt. to execute the prqject ii1 accordance with all the prqject requi:reme1Jts, ii1clnd:ing the 
project·s safety management systems and ol~jectives. The process of obtailm1g contmctors and 
the slibcontmctors comnritme1Jt. and buy ill commences with the i~sne of the ii1qlri1y docmne1Jts 
with satety reqlm·emeJJts and objectives clemly stated. Dming the ii1qlri1y clarification and 
biddiiJg process these reqlrirements will be discussed ii1 detail with the cotJtmctors and the 
Slibcontmctois to ensme not otily m1deistand:i1tg but also then· suggestion~ as to processes and 
methods to ilnprove pedonnance and the i11Volveme1Jt. of all levels of the constn1ction torce. 

Dmittg the execution phase of the project BRS will manage the contractor and the slibcontJactor 
relation~lrip' s b::~sed on the tollowiltg: 

• Defined lii1es of responsibility 

• Kick offmeeti11g 

• Daily contact 

• F onnal connmmicatio11~ 
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• Weeldy meetings 

14) Defined Lines of Responsibility. Direct lines of responsibility and conmnmication will be 
established between the CMT and the contiactors <.1nd subcontm.ctors. BRS will assign the 
approp1iate level of com:trnction management personnel to t~.cilitate these lines of 
conmnurication and direction to contlactms mtd subcontmctors. The BRS will include in 
docmnents prep<.1red dming the engineering phase of the prqject, :ill reporting requirements tor 
the contmctois and the Slibcontl'actms. and their slib-tier contmctors. 

BRS will conduct a pre-mobilization meeting with each contmctors and Slibcontl'actms typic<11ly 
one to two weeks p1ior to mobilization. BRS. contmctors and subcont.Iactors' key peisotmel will 
attend meetings cove1ing issues including: 

• H SE requirements 

• Project goals 

• Scope of wmi\: 

• Review of organization 

• Work schedule and material delive1y schedule 

• Review of constmction plans, including tempormy facilities. resomce mobilization. special 
work methods and similar. 

• Ad:ministl'ation and co ordination requirements 

• Lines of comnnurication and respom:ibilities 

• Nominate individuals as point of contact tor designated responsibilities 

15) Daily Cont.act. Points of contact will be established at the woddng level to enable contl'actors 
and Slibcontl'actms to establish a worldng relatiom:lrip with the respom:ible pen;onnel in the CMT 
orgmrization. Contl'actms and the Slibcontm.ctois will be encomaged to actively seek advice and 
:input from the CMT on a day to day b<.1sis. This :intert~.ce and the relatiom:lrips developed at the 
worldng level will be an imp01tant factor in enSluing that the w01k is executed :in a cooperative 
and efficient manner. V.1lile it is the intent to resolve as many isSltes as possible at the working 
leveL the need tor tonnal conmnmicatiom: will also be required. 

16) Formal Communications. All tonnal correspondence will be munbered and maintained in 
logs, and all conespondence will be responded to in a timely manner. BRS tl'acks and respond.;: 
to contl'actors' and Slibcontractors' requests tor :intonnation (RFI). Teclurical clmitlcations will 
be researched and a11o;:wered by qualitled personneL 

17) Weekly :Meetings. For the dmation of the constntction phase of the work each contm.ctor and 
each SlibcontJactor will hold a weeldy site meeting to address all elements ofthe work The 
meetings will have a standard agenda that includes the toll owing: 

a) HSE issues and pedonnance 

b) Quality 

c) Engineering deliveiables and status 
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d) Material deliverables and status 

e) Resomces including statflabor and constmction equipment 

f) W m'k completion status and progress review 

g) Work to be pertonned! schedule contlnnation 

h) Intel1'ace issues 

i) Technical queries 

j) Outstanding issues or responses 

k) Problems and concen1<:: 

All intonnation will be reviewed. All problems will be discussed and corrective measmes will 
be implemented :in a timely mmmer. Potential concem<:: will also be discussed to en<::me a pro­
active approach to minimize corrective measmes. 

18) Other Plans & Procedures. The following Final Plans will be developed dming the 
engineering phase. 

a) HSE 

b) Field Quality Control 

c) Field Schedule Contl'ol 

d) Field Material Control 

e) Pre-mechanical Completion (developed with contl'actors dming detail design) 

f) Temporary Facilities Plant 

19) :Manpower Resourcing Plan. BRS will prepare a manpower plan dming engineering phase 
that co11<::ists of manpower lristogmms and cmnulative "S" cmve indicating contmctors and 
subcontmctors direct/indirect labor for the project once "scope of wmk" is detailed. 

The labor manpower loading will be based on the estimated work vohune and anticipated 
productivity The labor productivity will be estimated taking work circmnstances and expected 
pedonnance of the labor somces into co11<::ideration. and will be based on previmt<:: prqiect 
experience :in the Middle East 

20) Construction Equipment. BRS dming the engineering phase. will develop plan<:: to e11<::me that 
co11<::tmction equipment is available, and of an acceptable standard to suppmt the site 
requirements. The availability of construction equipment is an element of the contiactors and 
slibcontmctms' selection process. with contn1ctors and Slibcontl'actors submitting comprehemive 
details of proposed eqlripmenL BRS will evaluate contmctors and subcon.tmctors' capabilities to 
mobilize required eqlripment to suppmt schedule requirements. 

Co11<::tmction eqlripment will be provided with required ce1tification that is valid to meet 
requirements of applicable laws. 

4. SERVICE SUPPORT. See ANNEX L 
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5. COMlVl~ND AND SIGNAL. See Base PLAN and ANNEX H. 

ACKNOWLEDGE: 
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DiPG·M 

Tab A - CMT in Cmmtly Const-Mgmt Overall Org Chmt 
Tab B- Upper Management CMT Organizational Chmt 
Tab C - Nmth Facilities Stabilization Plants & GOSPs CMT (Full) Org Chmt 
Tab D- South GOSPs CMT (Full) Organizational Chmt 
Tab E- NmtlJ!Sonth CMT (Pmtial) Orgmrizational Chmt 
Tab F -Crude Oil E;. . .-pmt Facilities CMT (Full) Org Chmt 
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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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

2. MISSION. See Base PLAN. 

3. EXECUTION. Tabs A tJuough F containERS Proptietmy Data in accordance with the modified 
Statement ofWorkfrom the U.S. Anny Opemtions Suppmt Command. As snell. all intonnation 
should be handled as follows: 

a. BRS Proprietary Data. h1 addition to protection 1mder Federal Acquisition Regulation 3. 104. tJris 
page contaim: BRS proprietmy :information. As snell Uris information may be withheld from the 
public because disclosme wmild c:.1use a toreseeable hann to an interest protected by one or more 
Exemptio11~ ofthe Freedom ofh1tonnation Act. 5 USC Section 552. Fmthennore. ifthe 
SECRET level dassitlcation is downgraded, it is requested that any Govenunent entity receiving 
this intonnation act :in accordnnce with DoD 5400.7-R. and consider this infonnation as being for 
official11.~e otily (FOUO). and mm'k handl.e and store tlris intonnation so as to prevent 
mtanthmized access. 

4. SERVICE SUPPORT. See ANNEX L 

5. COMMAND AND SIGNAL. 

a. Command. See Base PLAN. ANNEX A 

b. Signal. See Base PLAN. ANNEX H. 
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APPENDIX 4 (OPERATIONS & lVL4.INTENANCE) to ANNEX F (CONSTRUCTION & 
ENGINEERING) to LOGCAP CONTINGENCY SUPPORT PLAN 

REFERENCES. See ANNEX N. Appendix 4. 

TIME ZONE USED THROUGHOUT THE PLAN. haq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions. 

1) Production activities will :involve existing h·aqi personnel and organizations whenever 
possible. stil~ject to and com:istent with guidance tl'om appropriate authmities. 

2) HCN and Third Cmm.tly National (Tl-:N) opeiatiom: personnel will have to be tl'ained on any 
new equipment or cotl.tn\ls systems. 

3) Higher staftlng requireme11ts will be required dming the tlrst year of operation. 
4) Docmnentation to supp01t writing opemting procedmes covering existing and new ti:l.cilities 

will be provided in a timely manner and in the English language. (If not. inte1pretation will be 
required.) 

5) Tram:lators with technical writing e}:pe1ience will be necessmy to conve1t opemting manuals 
and procedmes fi:om English to language(s) oflocal!regional employees. 

6) Inte1preters willsuppmt both Home Office and field activities. 
'7) Vendor suppmt tor operating the gas tm'bine generators can be demobilized once opemtors are 

contlde1l.t. they can operate the equipment 
8) Existing mrits are dilapidated and do not meet mininnun satety standard-:. 
9) Spare pmts tor existing equipment may be difficult if not impossible to acquire. 
1 0) Existing pnemnatic in-:tnune11t.ation is probably damaged and 1mreliable due to e;..tended 

operation without instnune1l.t. air diieis. 
11) Staftlng reqlriremellts will reflect the belief that most valves will be manually operated. 
12) Vendor In-:tallation Maintenance & Operating In-:trnction-: (IMOis) will be available in a 

timely mmmer. 
13) Existing cotl.t.rol room alann panels and i11-:tnunent readml.ts will not be in English. 
14) A laboratmy will be provided to stlppmt the Southern and Nmthem Regions. 
15) Oil rese1voir management will ilritially be contn\lled by e;..-patl'iates. 
16) Se1rior manageme1l.t pe1sonnel can be ide11tified. i11terviewed. hn·ed. and mobilized in tJ1ree 

montJ1s. 
17) At least 60 perce1l.t of operators and mai11tenance persmmel will have at least five yems 

experience in retlne1y and! or petrochenrical plants. 
18) Operations and maintenance personnel with a mi1rimum of tlve years e;..-perience can be can 

be identified i1J.terviewed. hn·ed. and mobilized i11 tlu·ee month-:. 

2. :MISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. Retmn to the pre-hostility production level (estimated at 2.4 million 
bauels per day (MM BPD )) of crnde oil daily plus the derivative natmal gas and retlned 
petn\lemn products. Restore to the pre-hostility production capacity of 3.1 MM BPD of crnde oil 
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daily plus the de1iv::~tive natmnl gas and refined petroleum products. Tlu·ee opemting scen::~rios 
are considered. 

1) Utilize existing facilities- Best. Case 

2) Mhtme of existing and new facilities- Most Prob::~ble Case 

3) Engineer m!d com:tn1ct new production tacilities- Worst Case 

The assmnptionis made that existing pipelines are usable or can be repaired. Assessment Team~ 
will evaluate the feasibility of using exist.:ing production tacilities and exp01t tenninals. 

a) Best Case- No Damage to Existing Facilities 

Using existing tacilities is the best. c::~se scenario tor quicldy retmning to pre-hostility 
production levels but that is not the safest or most reliable solution. The United N atiom 
"Expe1t Repmf' issued in March 2000 emphasized the total state of disrepair that is 
endemic in the oil production and hydrocm'bon processing ta.cilities. Expatriate 
operatio11~ and maintenance specialists can work with h·aqi pers01mel to identify and 
conect deficiencies. Safety issues would be addressed fi1st followed closely by 
optimizing the reliability and operation ofthe tacility. 

Any pmgrmn to stmt up an existing tacility using expatliate pe1sonnel must be preceded 
by a thorough evaluation by specialists in plant opemtion, plant maintenance and plant 
safety. Engineering suppmt will be provided on an as-needed basis. At a mininnun. the 
existing tacility wlll be restored to the level it c::~n be safely ope1nted by e;..-perienced 
operatms. 

b) Most Probable Case- Intermittent Damage 

The 'Most Probable Damage· scenario assmnes no damage in the southern Imqi oil 
field~ and 50 percent of the maximum damage in the n01them oil tlelds. Assessment 
teams will identif).: the key equipment to be specked out ::~nd pmclwsed. 

c) Worst Case -lVfujor Damage to Existing Facilities 

Engineering and com:tmcting new tacilities is the worst case scenario tor e;..-pediency. 
but is the best scenario from a safety and reliability pe1spective. New ta.cilities will be 
engineered to meet basic safety pmctices followed tlu·oughont the industly. Since the 
detailed enginee1ing will be pe1fonned at the BRS the Home Office. deliverables can be 
developed betore the e;..-patriate stmtup temn is mobilized. 

d) Assessment Teams 

When hostilities have ended and the sites are benign, Assessment Teams will be sent to 
inspect designated sites. Assessment Team members will evaluate each tacility and make 
reconunendatio11~ as to either repair or replace the vessels and! or equipment One Heruth 
Satety Environmental (HSE) specialist will be assigned to each team Sabotage is a 
major concern. tleld activities JmJst include analyzing the crnde oil tor contmninants 
such as msenic betore tlying to process it in any of the retlne1ies. 
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1) Home Office Acthities. The tollowing examples illustl'ate typical Home Office activities to 
suppott the engineering, stmtup and ope1ntion of any hydrocm'bon or chemical processing 
plant Home Oftlce activities will be more intensive in the .. woist case·· and .. most likely 
case" secenarios where new ta.cilities are being engineered. Specialists in plant operations and 
plant m<~intenance pedonn the following activities: 

a) Pmticip<~te in P&ID (Piping & Im:tnunent Diag1nms) and safety hazard reviews to make 
ce1tt:~in the plant is safe, opemble t:~nd maintainable. 

b) Develop opemting mt:~nut:~ls covering stmtup. nornwl operation.nonml shutdown and 
emergency slmtdowm:. Opemting mmmals tor existing lurits will be more diftlcult to 
produce than manuals tor new lurits. 

c) Develop precommissimring procedmes to cover the cleaning t:~nd conditio1ring of the new 
lurits when the com:tmction force tmns it over to the stmtup team. Tlris activity can also 
be pertonned in the field. 

d) Develop System Primity /Tmnover Identifict:~tion Pack<~ges. 
e) Review precommissi01ring activities. These reviews determine the munber. ty'Pe and size 

of g<~skets. seals. packing etc. reqlrired for precommissioning and commissiom: the 
eqlripment 

f) Develop a lube oil schedule wlrich indicates the quantity and qnnlity of hibe oil t:~nd 
gret:~se used on all rotating equipment. The schedule also indicates the tl'equency and 
elapsed time period between each lubrication check replacement and quality t:~nalysis. 

g) Develop vendor servicemen schedules so that vendors can be mobilized to site in a timely 
mmmer. 

h) Develop preliminary stmtup schedules tht:~t field opemtio11'; will event use to b1ing the 
tadlities online. Field opemtiom: will modify the prelinriJL:'lly schedules to retlect .. as 
l)lrilf' conditio11.;:. 

i) Develop a maintenance manut:~l to suppmt the nonnt:~l day to dt:~y mt:~intenance activities 
for the equipment :i:t1.;:talled :i:t1 the plants. 

c. Recruiting. To staff exist:i:t1g ta.cilities with personnel other thm1 cmrent HCN employees vvill 
require an :i:tlten.;:e recnriting effmt and a comprehe11.;:ive tmilring program 

1) A recnriting tet:~m will defme position reqlrirements. identifY. :i:t1terview potential ct:~ndi&tes, 
recruit and mobilize successfhl candi&tes. Candidates can be acqlrired from variou.;: som:ces. 

a) Senior management t:~nd eng:i:t1eering level positions cannonnt:~lly be filled fl:om with:i:t1 
the BRSiKBR orgt:~nization. 

b) Senior opemti011.;: t:~nd maintenance personnel can come from BRSiKBR full time 
wodctorce or fi:om contl'act persollllel vvho have worked as direct hires tor BRS/KBR on 
past prqjects. 

c) Recnriting agencies .. body shops·· are also availt:~ble wm1d wide wlrich can supply 
candi&tes tor se1rior mmmgement andi or mt:~intenance positions. 

d) Un.;:killed positi011.;: such as laborers are nonnt:~lly recruited from develop:i:t1g cmmtl'ies. 

d. Operations Training. Recruiting opemti011.;: and maintenance pe1-sotmel with five years 
experience :i:t1 refme1y and! or petrochenrical plants operation gives u.;: a worlctorce tlmt muy needs 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-4-3 
SECRETflW FO RW- As of 8 May 2008 



SECRE I n\IOFORI~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

to be familimized with the process and equipment of the t"hcility they are assigned to. Si..x months 
of classroom mld on-the~job tmining (OJT) will prepare these experienced people to safely 
operate and maintain the t)'pical hydrocm'bon processing mrit 

If the existing Uirit is safe and ready for stmt-up (RFSU) a 60 percent- 40 percent ratio of 
experienced and apprentice e.x"Pat1iate opemtiom: & maintenance peisotmel should be able to have 
the 1urit back online :in nine months or less. The apprentice persotmd will continue their OJT 
while the mrit is in setvice. 

Training maintenance peisotmel is more time co11-:mn:ing. Tl-aining programs for some crafts can 
take up to tom yems. 

The tl-ahring reqtrired tor a successful plant stmtnp can be provided by BRS in coopemtion with 
designated eqlripment suppliers. The tmining progmm tor the operati011-: depmtment will be sub­
divided into two categmies designed tor the supe1vis01y statT and the geneml plm1t operations 
petsonneL These programs will toclL-: on preparing qualified supetvi-:my and opemt:ing statT for 
the t"hcility. 

SupetvisOis vvill begin their tmi:ning with an induction comse. Tlris comse will outline the basic 
design ofthe complex, the plmu prqject mld schedule. and tocus on the desig~t operation and 
maintenance of specific pieces of eqlripmeJ1t. Special classroom and on-the-job trai:ning (OJT) 
prog~·ams will be developed tor the opemtio11-: supetvisors of each facility. 

All training will be provided tor operation.;: petsmmel at the job site . Details of the process 
operatio11-: will be presented in classroom tmitring sessions followed by a stn1ctmed field OJT 
program. 

Classroom training will be divided into specitlc subject areas as follows: 
• Process description and operating ptinciples 
• Desctiption and details of special eqlripment 
• Process cot1trol and I11-:tnunentation 
• Stmt-up and shutdown requireme11t.s mtd precautions 
• Trouble shootittg and abnormal! emetg.ency conditio11-: 

e. Maintenace Training. Mai11t.enance personnel will be given an orie11t.ation and it1t.rodnction to the 
planned operation ofthe facility. Classroom t1-ainittg mod1iles will be developed to help the 
maitttenance personnel become familiar with the various process operati011-: and be able to locate 
eqlripmet1t and it1-:tnunentation itt the field and ide11ti:ty the flmctionality of eqlripmet1t and 
ittstnunentation systems 

OJT will provide job-specific tleld tmitliiJg tor selected eqlripment of the new facility. OJT 
checklists will be developed tor trahllitg and regular use. vvlrich will consist of facility-specitlc 
checklists tor predictive and preve11tative mait1t.enance of the eqlripmet1t. SnpetvisOiy persotmd 
will use these checklists to train and evaluate the pertonnance of the eqlripment! systems and 
petsmmeL 

f. Field Acth·ities. The Stmtup Plan is based on the premise that expatliate and HCNs will be 
utilized ilritially~ the ultitnate goal is to relittqlrish opemtittg and ma:i:tu.enance flmctiot1-: to HCNs. 
A recnritittg team will defme position requit·emet1ts, identifY and ittterview pote11tial candidates 
and recruit and mobilize successflll candidates. Emphasis will be placed on usittg existing Imqi. 
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peisotmel and organizatiom: whenever possible, stibject to and com:istent with guidance from 
approp1iate authmites. When HCNs are not available or appmpriate. it is anticipated that 
expatliates and TCNs from Cfreat Britain and Canada. will initially statfthe senior positio11s. 
Intennediate positio11s will be filled with HCNs or TCNs recruited from developing cmmtlies. 

SITES 

NORTHERN OILFIELDS: (7) 

Kirkuk 
Saba GOSP = 144,000 BPD 
Shurau GOSP = 107,000 BPD 
Hanjira GOSP = 97,000 BPD 
Quton GOSP = 64,000 BPD 
Saralu GOSP = 144,000 BPD 
Sarbashakah GOSP = 144,000 BPD 

Bay Hassan 
North GOSP = 40,000 BPD 
South GOSP = 40.000 BPD 

Saddam 
Saddam GOSP = 40,000 BPD 

Khabaz 
Khabaz GOSP = 40,000 BPD 

Jam bur 
Jambur GOSP = 5,000 BPD 
North GOSP = 5.000 BPD 
South GOSP = 10,000 BPD 

Qayyarah Group 
Qayyarah GOSP = 5,000 BPD 
Najmah GOSP = 5,000 BPD 
Jawan GOSP = 5,000 BPD 
Qasab GOSP = 5.000 BPD 

Ayn Zalah 
Zalah GOSP = 8,000 BPD 
Butmah GOSP = 7.000 BPD 

Total Manpower Loading (19 GOSPs) 
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SITES 

SOUTHERN OILFIELDS (14) 
Rumailah North 
NR Central GOSP = 117,000 BPD 
NR GOSP 2 = 112,000 BPD 
NR Janubia GOSP = 165,000 BPD 
NR GOSP 4 = 201,000 BPD 
NR GOSP 5 = 204,000 BPD 
North Shaniya GOSP = 66,000 BPD 
Rumailah South 
Qurainat 10 = 121,000 BPD 
Shamiya 2S = 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 
HammarGOSP = 0 BPD 

West Qurnah 
WQ CG&6 UIC = 32,000 BPD 
WQ 'CGS-7 UIC = 111,000 BPD 
WQ CG&8 UIC = 107,000 BPD 

Buzurgan 
North GOSP = 7,500 BPD 
Southern GOSP # 1 = 7,500 
Southern GOSP # 2 = 7,500 
Southern GOSP #3 = 7,500 
AI Luhays 
AI Luhays GOSP = 40.000 BPD 

Nasiriyah 
Nasiriyah GOSP = 30,000 BPD 

Majnoon 
Majnoon GOSP = 25,000 BPD 

Jabal Fauqi 
JF North GOSP = 20,000 BPD 
JF South GOSP = 20,000 BPD 
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SITES 

East Baghdad 
Baghdad GOSP = 30.000 BPD 

Abu Ghurab 
AG North GOSP = 15,000 BPD 
AG South GOSP = 15,000 BPD 

Subba 
Subba GOSP = 10,000 BPD 

Halfaya 
Halfaya GOSP = 10,000 BPD 

Nahr Umar 
Nahr Umar GOSP = 10,000 BPD 
Total Manpower Loading (14 South Oil Fields- 33 GOSPs) 

C: Pump Stations: 
K-1 = 1.500,000 BPD 
K-2 = 1,500,000 BPD 
K-3 = 1.400,000 BPD 
IT-1 = 1,000.000 BPD 
IT-1A =(Insufficient Data) 
IT-2 = 1,000,000 
IT-2A = 1,000,000 
IT-3 =(Insufficient Data) 
IT-3A =(Insufficient Data) 
strategic P/L PS-1 = 980,000 BPD 
strategic P/L PS-2 = 980.000 BPD 
North Rumailah Central GOSP = 840,000 BPD 
North Rumailah Central Gathering Station= 1. 700.000 BPD 
Zubair-1 (Z-1) = 1,700,000 BPD 
Buzurgan Complex EX PST = 200,000 BPD 
Avanah Pump Station= 520,000 BPD 
IPSA-1 = 1,600,000 BPD 
IPSA-2 = 1,600.000 
AI Faw South = 4,288,000 
Total Manpower Loading (20 Pump Stations) 

Terminals: 
Mina AI Bakr Platforms A & 8 
Other Plants: 
Kirkuk H2S Removal Plant & stabilizer Trains 

Total O&M Staffing Requirements 
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It is estimated tlmt it will require L 160 people to stmtup. openlte. and m<:~intain the facilities <:~s 
illustmted in the t<:~ble <:~bove. The staffmg estinwte only retlects personnel required to sately 
operate and maint<:~in the tadlities. Assessment Teams will define actn<:~l staftlng requirements by 
facility. 

The following <:~ctivities would be considered <:~s typic<:~l tor O&M personnel to supp01t the stmtup 
<:~nd opeiation of a new facility (worst c<:~se): 

• Oper<:~tions <:~nd maintenance speci<:~lists will <1nive at the site approximately two mon.t11s 
be tore the tmnover of the fmt system to stmt preparatio11s tor the precommissioning and 
commissioning of the facility The specialists will review any procedmes that were developed 
dming the home office ph<1se and correct them vvhere necess<.'llY to reflect "as built" 
conditions. Addition ... "ll procedmes will be developed where necessmy These procedmes will 
be in place be tore the tacility is stmted 

• Vendor service teclmicim1s will be brought in at this time to suppmt the precommissioning 
and commissioning or stmtup activities. 

• When co11stmction tlum a system over. operations will inspect it and note any items that need 
conected. Vv11en the system is accepted by operatio11s, it is ready tor pre commissioning. 

• Operators and maintenance pe1-sonnel with craft. supp01t from cot1struction. will 
precommission and commission the unit 

• When pre commissioning activities are completed. the facility is considered ready tor stmtup. 
• Operations and maintenance specialist will remain <'It site lmtil such time the care. custody 

and contl'Ol of the tacility can be s<.1fely tmned over to the local anthmities. 

g. Site Description~. 

1) Northern Region: Oil produced in the nmth contai11s lethal concentmtio11s of hydrogen 
sulfide (Hz S) gas. Personnel wodcing in the n01th will require personnel protective equipment 
(PPE) and specitlc tr<:~ining to address the Hz S hazard. 

2) Southern Region: Most activity vvill occm :in the south. The oil produced from the Rmn<:~ilah 
fields does not contain high. concentrations ofHzS gas. 

3) Well-Heads: Operator interaction with the well heads involves stmting and stopping 
individu<:~l well head flows as directed by the Reservoir M<:~nager. Manpower loading will 
ultimately be <:~i1ected by the munber of wells to be controlled and the area to be covered. 

4) Flowlines: Well head oper<:~tors will monitor the flow lines fi:om the well heads to the GOSPs 
for leaks. Most flowlines <'Ire assmned to be eight :inches or less :in diameter. The lengths of 
tlovvlines typic<1lly range fi:om a few lnmdreds of feet to five or more miles. Maintenance 
pe1-sonnel from the closest GOSPs will repair any leaks. 

5) Major Pump Stations: There will be sLx to 10 large pmnps included in the restoration (worst 
case) of the major plunp statio11s. It is assmned th<:~t all the major v<1lves will be opened and 
closed manually. There will be one gas tmhine generator and one emergency geneiator 
installed at each station. Oper<1tiot1s will wmt: 24 homs per day seven d<:~ys per week 
Maintenance will normally wmk daystrift seven days per week Reliable conmnurication is 
essential tor coordinating sate operation between the munerons plunp stations. 
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6) Gas Oil Setrt~ration Plants: The proposed new GOSPs (wmst case) com:ist. mainly oflarge 
sepmation vessels. pmnps and amdlimy equipment such as gas tmhine gener::~tors. small 
compressms. and ground tlares. Demulsitler chemicals are added upstream of the high 
pressme production tmps and low pressme production tiaps to help sepmate the water from 
the oiL C ontmlling the demulsifier h~jection rate to optimize water removal is one ofthe most 
critical opemtor fimctions. The new GOSPs will be constructedne;.;.t to existing GOSPs that 
were destroyed at the following locations: 

The last step of oil degassing is completed in the low pressme degassing boots at the N01th 
Rumailah CiBthering Center and the IPSA 1 pmnp station. The degassing boot and stock tm1k 
operates nem· atmospheric pressme by sending the tlashed gas to a grmmd tlare. The oil from 
the degassing boot tlows :into a stock tank Booster pumps take suction on the stock tank m1d 
pump the oil to the suction ofthe pipeline pmnps. Operatiom: will wod.;: 24 homs per day. 
seven days per week . Maintenance will normally woi1.;: dayshift seven days per week 

7) Stabilizer Trains: Two stabilizer tJaitt-: are pl::~nned to remove the H2S from the norihem 
cmde. Hydrogen sultlde gas poses a critical safety hazard that personnel wodcing in the N01ih 
Region must. ::~lways be alert to. Each tmin can process up 300.000 bmTels per day of 
1mst::~bilized cmde oil matchiiJg the generic GOSP capacity. Feed pumps are used to pmnp 
1mstabilized crude from a smge dnun to the distillation tower. The stabilizater tmin uses a gas 
fn·ed heater and cmde distillation tower to stabilize the crude. A bottoms pmnp tranfers 
stabilized cmde thrm1gh feed exchangers. air cooleis and to tanbge. Booster and shippiiJg 
p1unps are u..;:ed to pmnp the crude itlt.o the e;.;.-p01t pipelit1e to Tut'key or Al Faw. Operati011-: 
will work 24 homs per day seven days per week Mait1tenance will normally work dayshitl 
seven days per week 

8) Pipelines: Operatois will be responsible tor opening & closit1g m1y manual valves located 
along the pipelit1es. They will also monitor the pipelit1e and rep01t any sigt1-: oflealmge. 
Operatms will wod.;: 24 homs per day seven days per week Maintenance activities will be 
handled by craft. personnel from a centl'al mait1tenance complex. 

9) AI Faw Onshore Terminal & Tankfann: In the beginniiJ.g, additional booster ::~nd 300 Ivll\!1 
BPD shipper pmnps will be ii1st.alled at the Al Faw South tank farm to pump 1.1 MM BPD of 
oil out to the Mina' Al Bakr e;.;.-p01t tennitwL It is ::~ssmned th ... "lt if no storage tanks are 
available. the operation will be straight through or "tight-litle·· tlom Zubair pmnpstation. 
Oper::~tms will staff the facility 24 hom·s per day seven days per week Mait1tenance will 
normally wod.;: days only and major maitlt.enance activities will require additional cmft or 
vendor supp01t. 

a) Export Option 1: IfMina' Al Baler e;.;.-p01t tennit1:.1l is restored. it will have two bert11-:. 
sLx hydrmilically oper::~ted loading arms. two smge vessels. two drain pumps. one 
ii1stnunent air compressor. one emergency diesel power generator. tom slcid mmmted 
power generators. two contn\1 buil.dit1gs and various mLxilimy equipment Oper::~tions will 
staff the pl::~nt 24 homs per day seven days per week Mait1tenance normally woi1.;:s the 
day shift. otily and major maitlt.eJL:'lllce activities will require additional craft. or vendor 
supp01t. 

b) Export Option 2: If Single Poillt. Mo01ings (SPM) are used the equipment and 
manpower requirements tor Mit1a' Al Bakr exp01t tennitwl will disappear. The two 
meterilJg statio11-: will be located cmhore at the Al Faw 011-:hore tenninaL 

Data Subject to Title Page Restrictions 

Otherwise, Treat as 

F-4-9 
SEC~ETn<:JO FO ~I<:J As of 8 May 2008 



GEGRETINOFOR~~ 

Logistics Civil Augmentation Program (LOG CAP) 
CONTINGENCY SUPPORT PLAN 

h. Staffing Existing Refineries: 

The following table retlects the approximate manpower loading tor typical refme1ies located on 
the Gulf Coast of the United States. The manpower only reflects regular. fi.ill time employees tor 
bauels per calendar day (BCD) ofrefine1y capacity. 

U.S. Gulf Coast Refineries 
BP-Amoco Retlne1y- Texas City. TX 

I 
~Y?I~d~ll Cit~o ~e~n:1y. Lul)licmlt. and Wax 
facihty -Lake Chmle:>. LA 
L vondell CJ.tgo Refinery- H onstOil TX 
Valero Retlne1y - Tlrree Rivers. TX 

BCD Employees 
437.000 2100 

320.000 1650 

274.000 1000 
98.000 280 

The typical U.S. refine1y is highly automated which reduces the overall staffing requirements. 
Comparable refineries in Iraq would not be automated. requiling a greater munber of operation~ 
and maintenance peisotmeL Assessment Teams will develop accmate manpower loading for 
existing haqi refineries. 

4. SERVICE SUPPORT. See ANNEX L 

5. COlVIlVL\.ND AND SIGNAL. See Base PLAN and ANNEX H. 

ACKNOWLEDGE: 

DiPGM 

Tab A -Long Term 0Sdv1 Stmtegy 
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TAB A (LONG TERM O&M STRATEGY) A to APPENDLX 4 (OPERATIONS & 
MAINTENANCE) to ANNEX F (CONSTRUCTION & ENGINEERING) to LOGCAP 
CONTINGENCY SUPPORT PLAN 

REFERENCES. See ANNEX F. AppendL'X 4. 

TIME ZONE USED THROUGHOUT THE PLAN. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions. 

1) Production and distribution activity will involve existing haqi personnel and orgmrizatiom: 
whenever possible. sul~ject to and consistent with guidance from appropri<.1te autholities. 

2) The majority ofthe haqi workforce will remain at or retmn to wmk as pennitted. 

3) Secmity screening of Host Cmm.tly Nationals (HCNs) will be handled by others. 

4) BRS will wodc with the Govemment to identify a subcontmctor to assmne duties of the State 
Chganization for Mm'ket:ing Oil (SOMO). ifrequired. 

5) The Government will retain senior pet-sonnel for Executive Management 

6) Facilities will be stmted sequentially. 

7) The entire oil intlnstmctme will not be in place before the tlrst oil is expmted. 

8) Product distlibution outlets are not pmt of the SOW. 

9) BRS will operate the facilities initially and then relinquish them to H CNs. 

1 0) Subcontractm-s will be utilized. as required. to support operatio11s. 

2. lVllSSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. 

1) Assess the impact on the project ifhaqi oil indust1y workers are not available for 30 days. 

2) Assess the impact on the project if no haqi oil industly worket-s retmn to wmk 

3) Identify the main components of the haqi oil :infrastrnctme. 

4) Discuss the recnriting stmtegy tor fllling positions vacated by Iraqi oil :industly wmkers. 

5) Provide examples oftypical positio11s that wo1.ild normally be recnrited tor this type ofprqject 

b. Tasks. 

1) HCN "Sensitivity Analysis)' 

Due to the magnitude ofthe E\IENT, 30 days ofHCN non av<.1:ilability (vet-sus 10 days) will 
have no :impact on the overall cost and schedule. Under the best case scenmio. it is 
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reconunended that every· eff01t is made to allow ClUTent HCN employees to remain at and 
continue to operate their t"hdlities. In the most probable and worst case scenarios. it is 
questionable whether any ta.cility wolild be ready for restmt within30 days and milikely that 
the region will be secme enough :in t11e f1rst 30 days to attempt restmt:ing a hyd:rocm'bon 
processing tacil:ity. 

This does not minimize the :imp01tance ofretmning experienced haqi operating and 
maintenance personnel to w01k Their :involvement not only expedites the assessment oftl1e 
t"hcilities but also provides a platform for e.x-patriate personnel to pmtner with Iraqi persolllleL 

Key Iraqi operating and maintenance personnel should be identified emly and given 
preference in the Govemmenrs secmity screening process. Ideally. HCNs will retmn to the 
work at their previously assigned t"hdl:ities. Realistically. the h·aqi personnel should be 
assigned to t"hdlities as required to e.x-pedite the stmtup stiategy. 

2) Oil Indust1·y Labor force Does Not Return-Worst Case 

In tlris case. all production refining intemal dist.1ibntion and e.x-p01ting would cease 1mtil BRS 
cmild recmit mtd train sufficient opemtiom: and mainten .. 1nce peisoJmeL Most ofthe 
electl'ical genemtion would also cease because fnel gas and fnel oil is supplied by the oil 
:industly. lhe only realistic solution in tlris scenmio is to retain or promptly retmn c1ment 
HCN employees to the oil ta.cilities. 

Operating the total oil infrastn1ctme would require a sig,tritlcmlt intlux of e.x-patriate and 
Third Cmmtly National (TCN) personneL Thousands ofpeople would have to be idetlt.itled 
and recnrited to statTthe vacant positiom:. It would be a time consmning, recnriting emnt 
wlrich sholild tollow the sched1ile torrestoration and stmtup ofthe tadlities. It vvould take 
years to recnrit and train replacemetlt persmmel to take over the duties of the etltire oil 
infi:astructm·e. It is assmned that the majmity of the Iraqi workforce will retmn when they are 
pennitted to do so. 

The organization chmt illnst.rated in Figure 1 shows the lriemrchy of the exist.ing oil 
infi:astrnctme and the magtritude of the proposed task The chmt is based on intonnation 
detived tl'om the Depmtmetlt ofEne1gy website www.eia.doe.gov (Reterence Iraq Cou1lt1y 
Analysis Brief tor October 2002). 
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The INOC directs the opemtion ofthe following autonomous compmries: 

a) The State Company tor Oil Projects (SCOP)- Design and engi1tee1ing ofupstl'emn and 
downstl'emn prqjects. 

b) The Oil Exploration Comp:.my (OEC)- Oil E;,,:ploration. 

c) N01them Oil Company (NOC)- Upstream activities innmthern haq. 

d) Southem Oil Company (SOC)- Upstream activities in centml & southern haq. 

e) State Organization for Mmketing Oil (SO:MO)- Cmde oil sales and OPEC relatio11~. 

f) Imqi Oil Tankers Company (IOTC) and various depmtments witlrin the Ministly of Oil­
Distl'ibutes oil products. operate down~tream natm<~l gas/LPG· prqj ects and gas bottling 
plants. 

g) Oil Projects Company (OPC)- Oversees the development of new Imqi oil discove1ies 

Ultimately each ofthe autonomous compmries. :including the :illJ:tividnal facilities. will h ... 1ve 
to be evaluated to identify the staffing reqtrirements. Replacing any missing haqi pers01mel 
will reqtrire a well planned recnriting etf01t sequenced to tollow the restoration schedule. 

3) Recruiting Strategy. 

The size of the project reqtrires multiple recnriting teams. Emphasis will be place onlri1ing 
H CNs wherever possible. The recnriting teams will: 

a) Define the positions that need to be staffed 

b) Define the position reqtrirements 

c) Identify and :interview potential candidates 

d) Recnrit and mobilize successftil candidates 

Candidates can be acqtrired tlom vmiou.~ somces. 

a) SeJrior "Plant Management" and engineering level positions can be filled tl'om 
witlrin the BRSiKBR orgmrization. 

b) SeJrior ope1<~tio11~ and maintenance personnel can come from BRSiKBR ftill time 
\-VOI'kforce or from contmct personnel who have wmi\:ed as direct lures tor 
BRS/KBR on past prqjects. 

c) Recnriting agencies "body shops" are also available w01id wide vvlrich can supply 
candidates for se1rior management andior maintenance positions. 

d) Recnriting teams wmk i11~ide Imq. 

e) Umkilled positio11~ such as laboreis are nonnally recntited by teams who tlavel to 
developing coml.tl'ies. 

The orgmrizatim chmt in Figure 2 (next }Xlge) illustmtes typical positions tor a comp<my such as 
the Southern Oil Company. The chmt is provided to illu~tl'ate the mag1ritude ofthe recnriting 
et1o1t that wmild be reqtrired if all positiom had to be filled. 
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SOUTHERN OIL COMPANY 

MANAGER 

Distribution 
Outlets 

Figure 2. Southern Oil Company Organization Chart 

Each facility within the Southem Oil C omp:.my \Vould have its own orgmrization chmt. The most 
advisable approach would be to continue with the existing orgmrizatioml strnctme. making 
moditlcations as reqlrired to make it more efficient 

4) Potential Candidates 

BRS assmnes that the setrior opemtiom: and maintenance positions will i1ritially be statled by 
expat1i:.1tes with the remai11ing positions going to HCNs and TCNs i11 that order. Actual staffing 
requirements will be determined by the size and the complexity ofthe facility. The en~ning list 
illustmtes a pmtion of the positio11~ (including qu.alificatio11~) that recnriting teams may have to 
fill to address vacancies i11 the Iraqi Oil Infrastructme: 

• Plant Manager( s) 
• Safety and Secmity Manager(s) 
• Operations Manager(s) 
• Plant Shift. Superintendent(s) 
• Su.ppmt Slritl Leader(s) 
• Control Board Operator(s)- Process Utrits 
• Field Operator(s)- Process Utrits 
• Control Board Operator(s) (Utilities! Ot1sites) 
• Field Operator(s) (Utilities! Oftsites) 
• Laboratmy and Enviromnental Superi11tendent(s) 
• L:.1boratmy Analyst(s) 
• Warehouse Supetvisor(s) 
• Mai11t.emmce Mm1:.1ger(s) 
• Mecl1:.1trical Mahu.enance Su.petintendent(s) 
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• Static ! Piping Equipment Supe1visor( s) 
• Pipil1g S'pecialist(s) 
• Civil Wmi\:s Specialist(s) 
• Im:ulation. Paillt. & Metallmgical Specialist(s) 
• RotatilJg Equipment Supe1visor(s) 
• RotatilJg Equipment Specialist(s)- Power Gen .. Gas Tm'bil1e. Comp .. Pmnps and Valves 
• Mechmrical Wmi\:shop Supervisor(s) 
• Im:tnunent Maintenance Supe1i11tendent( s) 
• Im:tnunentation Systems SupeiVisor( s) 
• Conmnurications! Electl'Olric Equipment Shop Supervisor(s) 
• DCS Specialist(s)- Assmnes that some of the il1stnunent systems vvill be upgraded 
• ElectTical Mail1tenance Superintendent(s) 
• ElectTical Systems Supervisor(s) 
• ElectTical Shop High! Low Voltage Equipment Teclurician(s) 
• Maintenance Oftlce Superintendent( s) 
• Maillt.e11.'1nce Plamri11g Engineer( s) 
• Mahlt.enance W ode-Order Processors! Scheduler( s) 
• Plant Teclurical Se1vices Manage1(s) 
• Se1rior Engineering Services Engil1eer( s) 
• Process E1lgineer( s) 
• Mechmrical Engineer(s) 
• Im:tnunent E11gil1eer( s) 
• Electl"ical Engineer( s) 
• Teclurical Otllce Dmftsman/ CAD Operator(s) 
• Docmnent Control Specialist(s) 
• Se1rior Quality Cmlt.rol Engineer(s) 
• Equipme1lt Im:pector( s) 
• Se1rior Trainil1g Services Engineer(s) 
• Operations Trail1er(s) 

4. SERVICE SUPPORT. See ANNEX L 

5. COlVIlVL\ND AND SIGNAL. See Base PLAN and ANNEX H. 
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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. Imq. 

TASK ORGANIZATION. See ANNEX A. 

1. SITUATION. See Base PLAN. 

a. Assumptions: 

1) Enviromnental plan ass1unes a '"woist~ase·· scen ... 11io. 

2) Ifintl'Oduction of crude oil into a watenvay is an act of war. it is also assumed that tliendly 
forces would soon have contn\1 of the area SlUTmmding the spill site. 

2. lVIISSION. See Base PLAN. 

3. EXECUTION. See Base PLAN. 

a. Concept of Operations. BRS deploys Assessment Teams to the haq oil field.::: to detennine e;.;.tent 
of damage and initial requirements tor restomtion of crude oil production. Assessment Teams will 
assess environmental damage created by the cmde oil production system, including environmental 
damage to land. sea and air. For planning pmposes. the 'worst case· scope is assmned to be a 
repeat ofthe Febmmy 1991 destruction in Kuwait 

1) Advanced Party Assessment. The Advance Pmty will make the initial determination of the 
amount of enviromnental damage. Depending on the mnmmt of environmental damage, the 
follow-on Assessment Teams vvill be augmented by environmental specialists or special 
enviromnental A..:::sessment Teams will be ton ned. Each team will co11.:::ist of or be augmented by 
a Petrolemn Engineer. an Environmental Manager, and hazardous material (HAZMA T) 
specialists as required to plan and execute remediation efto1ts. 

2) Priority of remediation efforts are as follows: 

a) Contamination of waterways which directly impact the health and welfare of1nuna11<:: or their 
lite supp01t systems. This includes crude oil being intmduced into waterways that feed 
desalination plants. cooling systems tor electlical generating plants. fresh water lakes. rive1s 
or other bodies of water which supply water tor lnunan consmnption. fishing g;rounds and 
other such areas which provide tood products tor lnunan co11<::mnption. 

b) Contamination of land. the atmospheric or bodies of water :including grmmdwater. which 
directly tJrreatens the human population. 

c) Contamination ofland. the atmospheric or bodies of water which t11reate11.::: tood stu±Ts 
:including crops and animals. 
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d) Contmnin.ation of land, the atmospheric or bodies of water which does not pose an immediate 
tlu·eat to humans or food stuffs. but does pose tlu·eat to lnunan health. This includes oil fires. 
lmge bodies or pools of petn\le1un laying on the smface. smface oil which has soaked into 
the emth but is not lying in pools. 

e) Contmnin.ated land, the atmosphere or bodies of water which does not pose an immediate 
tlueat to humans or food~tut1s. but does pose a long tenn tlueat to the environment. 

f) Contmnin.ation left. by the routine processing of cmde oil. 

3) Contamination of Waterways: The worst case scenario is crude oil enteting waterways that 
feed the desalination plants of Kuwait and Saudi A1nbia. This event. attempted in the latter 
phases of the Gulf War in 1991. was co11~idered to be one of the worst examples of pmposefnl 
damage to the environment. 

a) Remediation: Remedial actio11~ would vary, depending on the somce of contamination. 
The most likely scenario would be the release of crude oil tl'om the offshore loading facilities 
at the Mina Al Bakr Crude Oll Ex-pmt Terminal and the Khar Al Amaya Crude Oll Ex-port 
Terminal. Assmning one or both of these tenn:inals were compromised the following step:: 
wmild be taken: 

(1) Turn off the flow at tlle source. The best method is to close the spigots at the somce. 
or upstream ofthe somce at the land based pmnping station. This wmild mean shutting 
otithe flow at the terminal or interdiction of the oil t1ow tl'om the pipeline at or below 
the FA W p1unping station. This cmild be as simple as tmning otl'the switches. shutting 
the spigots manually. interrupting the power grid or as destmctive as interdiction by 
force. including reducing by force the electlical gtid, genemtors or the pumps and 
pipelines themselves. Worst case scenario would be the destruction of the holding tank:s 
which suppmt the ocean tenninak In a benign environment. BRS will provide the 
expettise and manpower necessmy to tmn otithe flow. Thi~ cmild include immediate 
repaiis to damaged tmilc b1md~. hl a non-benign environment BRS will provide expettise 
and advice. 

(2) Contain tlle spilled contaminant Wind, weather. tides. shipping. hostilities. time and 
other t'hcton:: will affect the comse and etl'ect of the spill. Assmning a benign 
enviromnent. BRS will. concmrent with ( 1) above, lay floating booms of an appropriate 
type into position to contain as much of the spill as possible, connlling and or abs01'b:i:ng 
the contmninant. BRS will 11~e floating skinuners to recover the contmninmlt. and pmnp 
it ilrt.o a receiving vesseL on land or at sea. A diesel powered vacumn pmnp will be 11~ed 
to accomplish tlris. The oil receiving vessels can be obtained locally and are ofvariou~ 
sizes including barges. ship momlt.ed tmilcs. tmiler mmmted tanks, slop oil tanks at the 
tenninals. tank tn1cks, etc .. The oil vvill be trm1~p01ted to a 1·uger tank, possibly an 
existing tank at the temrinaL where it will be allowed to sit and to separate ilrt.o oil and 
water fi·actions. The water will be treated in a treatment plrult and the oil will be mi.xed 
with cmde and setlt. to a refinety or ex-po1ted. BRS vvill cleru1 up shore spills, including 
the remediation of damage to wildlife. Shore spills of oil will be cleaned up in the same 
mmmer as land spills described in ( 4 )(a) below. Ifthe spill is widely dispersed over the 
sea and too thin to contain with booms. a special bacteria cru1 be sprayed on the oil which 
will eventually eat the oil or abs01'be1Jt. booms can be deployed. BRS plm1~ to initially 
deploy six 10 gpm oil skimmers with vacumn p1unps and 10000 teet of 8 inch deep non-
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abs01'bent PVC booms. Offshore supply boats are ideal for such tasks. although fishing 
tmwleis and other types of boats can also be used. 

(3) Worst Case Scenario: The worst case scenmio wmild be the llllCOiltrollable ill.troduction 
of cont.mninml.t.s ill.t.o waterways. This would represe1l.t a .. truil\:er sized .. or nniltiple tmil\: 
sized spilL Immediate activation of companies that specialize :in containing and 
remediating these spills wmild have to be initiated. Site access wo1.ild be blocked by 
ongoing actions, or these companies would not be able to anive on the site quick enough 
to prevent damage to the enviromne1l.t. and to water supplies. As a last resmt. ignition of 
the contmninant wmild be considered as the damage to lnumms and animals that rely on 
1.mpoll1.l.ted water would outweigh the atmospheric damage. BRS would o1ily endorse or 
1.mde1take tJris action with e:"i.-vress guidance tl'om CENTCOl'vL Any remaining oil would 
have to be collected as desc1ibed :in (2) above. 

4) Contamination of Land: The worst case scenario is pmposeftu intwdnction of co11t.mninants on 
land via the destruction of the crude oil pmdnction system This type of destruction was 
witnessed :in Februmy 1991 in Kuwait \Vhere wellheads were pmposeftilly destroyed and 
1.iltimately created lakes of crude oil. 

a) Remediation: Assessment Team(s) will determine the extent of damage and make initial 
remediation reconnnendatiom:. Based on this information. the BRS Home Office will 
develop a tmgeted and prioritized remediation plan. On site. BRS will: 

(1) Pmnp :free oil ill.t.o tank trucks u:;;::ing diesel powered diaphragm type sucker pmnps which 
can pump up to 100 gpm 

(2) Tram:port the tl'ee oil to the nearest retlne1y cmde tmu\: or oil terminal crude tmil\:. then 
dischmge ill.t.o the tank 

(3) Remove the contaminated soil using emth moving eq1.ripme1l.t. such as two-yard vvheeled 
tl'ml.t end loaden:: tor lmge areas rutd smaller equipment down to shovels tor smaller 
areas. 

(4) Tram:p01t the soil inl:iq1.rid tight HAZMA T 12 to 16 en. yd. dmnp trucks to a storage area 
tor ftuther treatme1l.t.. Generally tJu-ee such trucks are allowed tor each fi:ml.t end loader. 
Thus a remediation 1.urit wmild consist of one sucker p1.unp with hoses, locally obtained 
tmil\: trucks as needed. one fi:ml.t end loader. and three HAZMAT dmnp tnlcks. 

(5) Test the mtdedying soil to ensme all co11t.mnination has been removed. \Vhen tests 
contlrm all contmnination has been removed then move to the next site. Generally, when 
the field test shows Total Pet1'0le1.un Hyd:rocm'bons (TPH) to be less than 100 ppm. the 
soil will be considered 1.mcontaminated. 

(6) B1.illd, manage. and opemte one or more soil thennal treatment plml.t(s). These plants are 
trailer mmmted, are semi-mobile and can be relocated. A soil thermal1.urit heats the soil 
1.mtil the water and oil are driven otT The oil and water are recovered sepamtely and the 
oil free soil is ilmocuous and can be retmned to the enviromne1l.t.. Water is distilled 
water rutd can be d:ischmged anywhere. The oil is either burned :in the thermal mrit for 
heat or is tram:p01ted to the refine1y or tenninal crude tanks. The .. standard .. thermal1.urit 
can treat up to tom tom: per hom offailly dty soiL approximately 4 cu. yds. per hom. 
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It is possible to remediate soil using bacteria, however tlris method t.:~kes up to five ye.:~rs 
.:~nd requires w.:~ter. bacteri.:~, bacteria tood, .:~nd periodic tilling of the soil to accomplish. 

('7) Reintroduce f1·eated .:~nd 1.mcontmninated soil back into the environment The soil c.:~n be 
retmned to its originalloc.:~tion or can be u .. ~ed tor filL Decontaminate the tn1cks and 
wheeled front end loaders. 

5) Atmospheric Contamination: Atmospheric contmnin.:~tion wmild occm in the worst c.:~se 
scenmio by the igtrition of wellheads and other components ofthe crude oil production system 
including tmilc tanns and other holding t'::lcilities. A wellltead tlre results in incomplete 
combustion of the oiL The result is soot and vol.:~tile hydrocm'bons cont.:~ining carcinoge1ric and 
toxic compmmds are discharged into the atmosphere. ht addition. there could be lethal Hydrogen 
S1.ilfide (H2S) in the oil and/or gas coming from the well. IfH2S gas is present, BRS will igtrite 
the well to bmn the gas until the well C<'lll be capped. The soot. volatile hydroc;.u'botts, .:~nd H2S 
from grmmd flares. and lead fi:om bmning heavily leaded gasoline contaminates the ambient aiL 
Samples of ambient air will be taken to assess the level of pollution. 

a) Remediation: Stopping the contamination at the somce is the best comse of action. 

(1) Wellhead Fires: ht most cases it is best to allow the weilltead to bmn until the resomces 
to eAtingnish and c.:~p the well are av.:~ilable . Tlris is pmtic1.ilady true if the well contains 
H2S. The .:~tmosphere will suffer less dam.:~ge, though more visible, from oil fire smoke 
than from open lakes of oil evaporating hydrocm'bons into the atmosphere. On a 
prioritized basis, BRS will e);.t:ingtrish weilltead fires and c.:~p the weilltead. Following 
tlris. the remediation of the contaminated emth around the weilltead will occm as 
de scribed in ( 4 )(a) above. 

(2) "Coke" from Well Fire. When the wells bmn1.mcontrolled, a solid m.:~terial c.:~lled 
"coke'' is produced and builds up armmd the welL Tlris m.:~teri.:~l is not re.:~lly petrolemn 
coke. vv1rich is a h.:~rd black rock l:ilce material fi·om coking ovens in a retlnery, mther it is 
a mL\.ture of asphalt, 1.mbmned oil, and t<:~L These are the materials tlwt either have an 
ignition point gre.:~ter th.:~n the heat of the tlre. which is probably 600 to 900 degrees E or 
m.:~terials th.:~t have escaped combustion by being blown away tl·om the fire at the edges. 
This gooey, oily nwss will be removed with front end loade1s and stored :in lined and 
benned or l)l.mded areas until it is coked :in a refinery coking oven or :incinemted. 

(3) Oil Storage Tank Fires: An attempt will be made to control the f1res using the existing 
tlre fighting eq1.ripment It is lilcely, however. th.:~t the equipment will be inoperable and 
these fires will bmn themselves out Once the fire is eA1inguished BRS will provide 
remediation for residual petroleum .:~nd other contmn:inants. B 1.mds .:~rmmd t.:~nks, 
pmtic1.ilmly bmning tanks. may need to be reintorced to prevent le.:~kage or fire from the 
tmil(.s from spreading. Aft.er the tmilcs have been brought 1.mder controL soil wmild be 
remediated as in (4 )(a) above. 

(4) GOSPs: Bmning GOSPs present a major problem and BRS is ideally suited to respond 
:in tlris case. Interdicting the fuel somce is usually the best and q1.rickest way to 
exting1.rish the GOSP f1re. Tlris is done .:~t the upstremn side, toward the wellhead. 
Residual oil :in the GOSP would, in most cases. have bmned itself out before BRS can 
extinguish it If not the existing fire equipment will be used to e);.ting1.rish the f1re: 
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however, it is likely the existing equipment is either nonexi~tent or non-operable. 
Thereaft.er remediation eff01ts would be aftected. If so damaged, the GOSP would most 
likely be abandoned. Again soil would be remediated as :in ( 4 )(a) ::~hove. 

(5) Refineries: BRS will develop a comse of action for a bmning retlne1y. assmning that 
existing tlre fighting equipment i~ either non-existent or :inopemble. It m<~y be necessmy 
to ::~llow the tlres to bmn themselves out, contain the damage, and abandon the retlne1y. 
The atmospheric contmnination would probably not be as damaging as the contmnimnts 
in a refine1y if ::~llowed to t1ow freely on the grmmd. Soil would be remedi::~ted ::~s :in 
(4)(a) ::~bove . 

(6) Water and Ocean Oil Spills. Based on the capacities of the five pipelines. a spill would 
be roughly equiv::~lent to that of a supeltanker. It is likely that tlris spill. if it occms. vvill 
happen emly in the conflict and the BRS response will delayed. By then. the oil will 
have spread over a wide ::~rea. dam<~ging waterw::~ys. undenv::~ter areas. and beaches. The 
BRS respon~e :includes sufficient booms to enclose a four square mile ::~rea, two oceml­
going, self-propelled. 50 gpm oil skimme1s. and oil spill remediation bacteria and 
::~bs01'bents . BRS will rent an ::~g1icultmal spmying plane to dispe1se the bacteria over the 
oil slick Beaches will have to be cle::~ned up and the beach sand or rocks will have to be 
remediated in the same manner ::~s oil field cont::~mimted soil. namely with thenn<~l 
des01'btionmrits. 

6) Best Case Scenario: 

The overall condition of the haqi oil tacilities is "lamentable" at best as described in the U. N. 
E}:pe1t Report dated M::~rch 2000. This report notes that "The issues of ..... enviromnent::~l 
dam<~ge require urgent and :immediate attention ::~s no improvement lws been noted since the 
groups March 1998 Rep01t. ·· The rep01t notes tlillt there are large oil spills tlu·oughout the 
facilities. and that retlne1ies discharge essentially 1.mtreated sewage into the rive1s. H 2S gas i~ 
esc::~ping fi:om pipes and wells. ::~nd the H2S removal facilities are not working. The 
enviromnent::~l d.1nwge caused by the current operation ofthe tacilities is sigtrificant ::~nd will 
req1.rire a snbst::~ntial remediation etJ01t. Assessment Te::~ms will conduct a thorough evaluation 
of the existing tacilities ::~nd BRS will m<~ke recommendations ::~s the ta.cilities become ::~v::~il::~ble . 

4. lVL\ TERIAL AND SERVICES. See B::~se PLAN. 

5. COlVllVL\ND AND SIGNAL. See B::~se PLAN ::~nd ANNEX H. 
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