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HALLIElUFITC'hU

Hallihurton appreciates the opportunity to present
this proposal and looks fotward to being of service to Wu.

Foreword

Enclosed is our recommended procedure for cemenfrng the casing strings in the referenced tell
The infosnation in this proposal includes nell data- calculations- materiats requirements, and cost
estimates. This proposal is based on information from our field personnel and previous cementing
serv-ices in the area-

Halliburton Energ-l' Senrices recognizes the importance of meeting socieg.'s needs for health,
safelv, and protection of the environment. It is owintention to proactivell'lrork *irh emplovees,
custome$, the public, govenments. and othen to use nafural resources in an environmentally sound
manner lshile protecting ttre healtb, safety, and environrnental processes lrhile supplfiag high guatrq,
products and services to our customers.

We appreciate the opportrrni!'to prcsent fris proposol for lour consideration and qe look
fonvard to beiry of serv'ice to 1'ou. Our Services for 1'our r,ell *.ill be coordinated througb ttre Service
Center listed below. If lou reqpure anl. additional infonnation or additiooal designs, please feel free to
contact ml self or our field reprcsentative lised below.

Prepared and Submiued by.
Iesse Gagliano
Technical Advisor

Lafal'ette- ta

SERVICE COORDINATOR: Dan4- Moonel'
OPER. ENGINEER YarigsaAviles
PHOMNIIMBER: l-800-+{4-7830

Proposal Macondo MC 752 9 7i8u X ?u Prod Casins v.{

SERVICE CENTER:
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Job lnformation 9 7/8'X 7' Production Casing

Well Name Macondo

Riser
Outer Diameter
Inner Diameter

l6n Casing
Outer Diameter
TrrnE1pfua16[g1
Lhcar Wcight

13 5/8" Liner
Outer Diameter
Inner Diameter
Linear Weight

ll 718" Liner
Outer Diameter
Inncr Diamctcr
Lincar Wcight

9 7/8" Liuer
Outer Drarneter
lnnerDiameter
Lrnear Weight

I0 li2" Averrye Hole Siz.e
In'rer Diarneter
Job Excess

8.88'Averrye Hole Size
InnerDiameter
Job Excess

6 5/8" Drill Pipe
Outer Diameter
Inner Diameter
LineuWeight

9 7/8" Casing
Ourer Diameter
Loner Diarneter
Linear Weight

7" Production Casing
Outer Diameter
Inner Diameter
Linear Weight

Well #- I

0 -5067 f t (ND)
24.000 in
19.500 in

5067 -u585 f t (MD)
16.000 in
14,920 itr
97 tbdft

l l lss - 13r00ftodD)
13.525 n
12.375 ib
88.20lbrn/ft

128 r6 -15 l i 3 f t (MD)
11.875 i!
10.71t  in
7l.80lbdft

14803 - 17163 ft(MD)
9.875 iu
8.625 io
62.80Ibn/ft

r7 t63 - 18130 ft {MD)
10.500 itr
0 %

18t30-  t8300f t (MD)
8.880 in
0 %

0-s067f t (MD)
6.625 in
5.426'ln
32.57lbrn/ft

5067-12500ft(MD)
9.875 in
8-525 in
62.E0lbrn/ft

12600 - 18300ft (MD)
7.000 in
6.094 in
32 lbr/ft

Proposal Macondo_MC 252_9 7i8'X 7" Prod Casing_v.4
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FIALTJts[.NHTE!n{
Water Depdr
AnGop

I\{ud}pe
I\{udWeight
BHST
BHCT

4992 feet
/) rcet

Slnthetic
la ibm,gal
210 degl
I3-i degF
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Calculations 9 7/8" X 7" Production Casing

Mud: (l 10.00 ft fill)
110.00 ft * 0.358i ft ' i fL+ o oA
Total Mud

Spacer:
88.00 ft * 0.3585 ff lft.* 00/n
310.00 ft + 0.1395 fr'ift * o %
2050.00 ft * 0.t385 ft 'm* o"t
137.00 ft f 0.3341 ft-'1ft * o %
Tobl Spaccr

Cemeut : (100.00 ftfill)
100.00 ft I 0.3i4I ft''/ft * 0 %
TotalLead Cement

Sacks of Cement

Ccmcnr: i900.00 ftfix)
7i0-00 ft + 0.3i4I ft'ift * 0 0.zo

170 .00 f t+0 .1628 f i f t *0%
Foamed Tail Cement

Shoe Joint Vohrme: (200.00 ft frll)
200.00 ft + 0.2026ft\lft

Tail plus shoe joint

Total TaiI

Total Pipe Capacig.:
i067.00f t r0. t606fr ' / f t
7533.00ft* 0.4057fi-l/ft
5700,00ft+0.2026ft' l ft

Displacement Volume to Shoe Joint:
Capacttl'of Pipe - Shoe Jojat

31.55 ft'
42.%ff
283-89 ftr
45.71fr'
404.25 f
72.00 bbl

33.4r ff
33.4r d
5.95 bbl
24 sks

243.87 tt
27.65N
27t.5s f
48.36 bbl

40.5t d
7.22bbl
3p .06 f
55.58 bbl
192 sks

813.55 fri
3055.42 ft'
I154.54 ft}
894_92 bbl

894.92 bbt - 7.nbbt
887.70 bbl

= 39.43 fC
= 39.-30 ft'
= 7.00 bbl

Proposal Macondo_MC 257 _ 9 7 I 8" y 7rt plpd Qxs in g_ v. d
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Job Recommendation 9 7n'X 7" Productlon Casing

Fluid Insnuctions
Fluid i: Mud
Bass Oil Fluid Densir-v: 6.70 lbm/gal

Volume Behind: 7 bbl

14-30lbm/gal
72bbl

Fluid 2: Waer Based Spacer
TUNED SPACERII Fhid Densit,-:

0.6 galbbl DuaI Spacer Surhctanr A (Additire Material) Fluid Voluml:
0,6 galbbl Dual Spacer Surftctant B (Additive Material)
0.6 gaVbbl SEM-8 (Additive Material)
I lbn/bbl Welllifc 734 (Additive Material)

Fluid 3: Lcad Cement- Un-foamed
Prcmium Ccmcnt

94 lbm/sk Prcmium Ccment (Ccmcnt)
0.07 V" Halliburton EZ-FLO (BuIk Florv Euhaacer)
025 % D-AIR 3000 (Defoamer)
1.88 lbm/sk KCL (Additive Marerial)
20 % SSA-f (Additive Nraterial)
15 % Commou White-100lvfesb- SSA-2
02 lbrn/sk SA-541 (Addrtive Matenal)
0.1 I Gal/sk Zonesealant 2000 (Foarner)
0.09 Gal/sk SCR-100L (Retarder)
I lbn/bbl \Yelllife 734 (Additive Material) - Add by hand on the down hole side

Fluid 4: Foamed Tail Cement- Fosmed to averag€ densilv of 14.5 ppg
Premium Cement FluidWeight 16.7a lbm/gal

94 lbm/sk kemium Cement (Cement) Slun-r'Yield: 137 ff^k
0.07 % Halliburton EZ-FLO @ulk Florv Enhancer) Total Nfr-ring Fluid: 5.04 Gal/sk
0.25 % D-AIR 3000 (Defoamer) Top ofFluid: 17400 ft
L88 lbmlsk KCL (Additive Material) Calculated Fill 900 ft
20 % SSA-I (Additive Ntaterial) Volume: 55.58 bbl
15 % Common Whie-100 ltlesb- SSA-2 Calculated Sacks: 192.23 sks
0.2 lbm/sk SA-5.11 (Additive N{aterial) Proposed Sacks: 200 sks
0.1 I Gal/sk Zonesealant 2000 (Foamer)
0.09 CraYsk SCR-100L (Retarder)
f lbm/bbl Welll,ife 734 (Additive Material) - Add by hand on the down hole side

Proposal Macondo _MC 252_9 718" X 7n Prod Casing_ v.I

FluidWcight f5.74lbm/gal
Sturrl'Yicld: 137 dAk

Total Miring Fluit 5.04 GaVsk
Top ofFluid: 17300 ft

Calculated FilL 100 ft
Volume: 5.95 bbl

Calculced Sacls: 24.37 sks
Proposed Sac}s: 30 sks

Confidential
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II{ALLIElUHTctN,[
Fluid 5: Waer Based Spacer
TUNED SPACER trI Fluid Density: 14.30 lbm/gal

0.6 galbbl Dual Spacer Surfactant A (Additive Mderial) Fluid Volume: 20 bbl
0.6 galAbl Dual Spacer Surfactil.t B (Additive N{aterial)
0.6 galibbl SEM-8 (Additive Matedal)

Fluid 6: Mud
Mud Fluid Densif-v: 14 lbrn/gal

Fluid Volume 867.70 bbl

7 / 12 Proposal Macoudo_MC 257_9 1/8 X 7" Prod Casing_v.{
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HALLIFUFITCTN

Job Procedure 9 7/8" X 7" Praduction Casing

Detailed Pumping Schedule

Fluid # Fluid
Type

Fluid Narne Surface
Deositl'
lbn/gai

Esthnated
Avg Rate
bbYmitr

Dournhole
VoIume

I ]vlud Basc Oil o .  / +.0 7 bbl
., Spacer TLJNED SPACERItr l+..1 4.0 72bbl

J Cement Cry Cement I I J . , / 2.0 30 sls

{ Cemed FoamedTail I b -  / -t.0 200 sl$

) Spacer TUNED S?ACERItr l+..i l -0 20 bbl

6 Mud Mud l+.0 -r.0 86?.70 bbl

Foam Ontput Parameter Summary:
Ffuid # FluidName Un-foamed

LiS,rid
Volumc

Begirming
Density
lbn/gal

Endiag
Denslty
lbr/gal

Begrming
Rde

scflbtl

EndiDg
Rat€

sdbbl

St:lge r

d Foamed Tail 39.72bb1 14,5 U.5 52I.0 521.0

Foam Design Specifications:
Foam Calculation Method: Constant Gas Florr- Calculated Gas = 20697j scf

Backpressure; 14.70 psrg Additional Gas = 50000 scf
Bottom Hole Circulating Temp: 210 degF Total Gas : 70697.9 scf.

Mud Outlet Tumperature: 150 degl

Hold Safe!'Meeting vi.ith all personnel to discuss foam cementing operalions and possible hazards.

l. Run l}e9 7/8" X 7" casing as perprocedures.

2- Rig up lines for the cementiug aud nitrogeo units whjle casing is being run, this should be out of the
critical path.

3. Sthcncasinglands,havechicksenlinesreadl'tobepickedup. Follor"-properHSEandJSA
requirements forpersonnel in riding ha:aess Assure all personnel a:e auay from rig floor and
monitoring hasd in riding beh shile harnmering union behr.een chicksen and valve.

4. Assure Lo-Torc Valve on side door sub is open and top TTW is closed, bottom TIW to be open-

5. Once personnel are on dcck contact cementer and hav€ c€nenter break circulation.

5- Assure that retums are identifi.ed.

7- Assure dl lines are filled lrith mud and then have lo-torc valve closed on side door zub-

Confident ial
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FIAI-LIts[JFITGD:V
8. Once hand has identified closed lo-torc, all personnel must clear rig floor t'hile testing comraences.

9- Make rnnouncement io rig concerning high pressure testiug.

I 0 . Test should be perforned to 5 000 psi and held for ar least 3 minu0es .

I l. Once pressure is o-n- Zone Seal Specialist should s'alk line and assure uo lea[<s-

12. Onh' Zone Seal specialist may bleed line pressure 0ff.

13. Oncc ccmcnt linc is tcstcd- Ccmcntcrma,v cofirmcncc lu!:lping of 72 bbts of 14.3 ppg Tuncd Spaccr
il @4 bpm. Whilc pumping of spaccr tcst of mtrogcn lnc can bc pcrformcd-

14. Clear all persourcl fiom rig floor.

15. Make announcement of test of nrupgcn unit,

16 Zone seal specialist must close N2 valve, after cool dotn Zone seal specialist gives Nitrogen opordor
permission to test.

17- AII personncl must clear area rvhile testing-

18. A-fter test is complete, Zone Seal specialisc must r:ralk liae to assure no leala.

19. A-fter test is complete Zone Seal specialist must bleed li.nes-

20. Cementing mav commeace once spacer has been prrmped.

21. Weight cement up to proper rreight as per lab rezults.

22. Start punping cement at arab of2 bpm. once surfactaff iqiection is stadedinto cement slur4.pump
f 5 bbls then slordy brmg cement rale up to 4 bpn. Do not exceed 4 bpm during cementing
operntions.

23.Oncel0bblsofcementhasbeenpnmFedd.opdarttolaunchbottomplug. Assureindicahonrsseen
and reported. This can be done on the fly'.

24. Oncc foamcd ccmctrt is complctc. bring offlinc nihogr,.n unit fust.

2-5. Pump shoe slurry', contimring injection of all additives.

26. Drop Dat to launch top plug. Assure indication is seea and reported-

27. Pump 20 bbls of I4.3 ppg Tuned Spacer trI behind the cement.

28. Begin pumpins displacement rr.ith Hallibufion unit at 4 bpm.

29. Ilalliburton unit rl.ill displace until indication of Top plug has launched (+/- 145 bbls).

30. Ouce top plug has launched tum displacemeut over to rhe rig Rig to displar at 4 bpm.

31. Look for top plug to land. Punp cdculated plus 16 bbls for compressrbrhq'.

32. Zone Seal speoialist to be on rig floor to bleed offpreszure and check floats.

33. Release running tool and PAJ one stand. Upon breaking connection place rviper ball in connection
and pump through landug stnry.

9 | 12 Proposal l,'lacondo_MC 252_9 7/8 X ?n Prod Casing_v.J
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il"IALLIH!TJFTTC'N
Cost Estimate 9 7/8" X 7' Production Casing

sA" # 0
Mtrl Nbr Descripiion afi- UIM UnitPrice NelAmt
7523 CN{T PRODUCTION CASINC EOh, t JOB 0.00

* **SDecer Mttcrial***
+8i826 TLNED SPACERtrI 92 BBL r22.28 rL-2+9.16
10000-1661 DU.AL SPACER SURFACTA}.IT A ) b Ula 9r.32 5,113.92
10000.r665 DU.AL SPACER SI.JRF. B )(t GAL +2.88 2.+01.28
r0 1235090 SEM.8 5 6 '  G A L 17.15 2-657.20
l0 l+92086 rIIELLIJFET- 73d l l 8 LB +. I0 +83.80

**iCement Material***
10000i687 PREMIIMCEMENI 2 3 0 ;  S K 11.72 3":85.60
1010023 1+ w-wo 1 6 i  L B 10.57 169.12
101007116D-NRi000 5 5 t  L B {.31 73'7.05
100001585KCL POTASSIUT\{ CXILORIDE -13-l LB 0.55 2_j8.I5
10000-1691 SAND-2OOMESH SIUCA FLOUR SSA-I 1i2+ | LB 0.24 L.0i7.76
r0000i676 SAND-COMNION WEITE-IOO MESH. SSA.2 _1J SK 21.28 E01.2,+
100009911SA-5+1 SUSPEND]NGAID . +6 LB 13.20 607.20
101207218 ZONESEALA]I{T 2OOO ) A 6AL 77.25 2.008.50
100012238scR-roo L ? I ,  G A L 16.65 1.609.65

*+ePersonnd'++

r30+{i ZONESEAL CERTIFIED SPECIAUST IIIDAY,MO
TOTALNUIVEER
HR/DAY/WEEKMIII/YBAR/JOB/RTIN

I
96

H 115.21 13.943.01

5767E+ CI{.T. Offtbore Engineer. per hr
HOURS

I
o6

EA I3+.32 12.891.72

* *--E0UiDmetrt***

5E3768 CMT.Foam Cmt Base Rate(3{av)-SORAC EA 2t295.68 2+.295.68
58i769 CMT.Addl Dav' Foam Cmt Dat Rate-SOR-{C DAY 3.100.45 15.502.25

Total usD 9E.6J5.92

Confidential
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MtrrNUr De.scrintion @ ullvr UnitPrice N€tAmt

3122t0 N2 BOM-Foam Cenrentinq w/o CT I toB 0.00
I t l59 Nitmsen Cherge 70698 SCF 6.60 +.666.07

***Personnel***

5'76758 CIvfT. Equipmeot OpU, per lu
HOURS

')
96

EA ]6.62 8.9i 1.04

***f,o|linmeltt*i*

58!712 CMT.N2 Base Rate(3dar')Foam Crnt Job-SORAC I EA 3 r-7t5_5+ _r 1-7J5.5J
58177i CMT.Addl Ii2 Dav Rats Fo'ff Cmt Job-SORAC DAY 8.056.d0 +0.2E2.00
583837 CMT.Addl 100ft N2 lmn Zl FoameddORAC 8 DAY 500.00 2.j100.00

Totel 16D 88.0{{.65

PropomlMacondoJvtC252_9 7/8u X 7u Pmd Casing_s.{
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Conditions

NOTE

The cost in this anallsis is good for the materials and,,br se n ices outlined rrifrin and shall be r,alid for 30
da1's from the date of tlris proposal. In order to Ineet \,our needs under this proposal .n'idr a high quali!,
of service and responsive timing. Hallihurton till be allocating limited resources and comnritting
valuable equrFnent and materials to !'our arca of operations- Accordiagll', the discormb reflected in tlds
proposal arc availablc onll' for marerials and services ar,arded on a first-call basis. Altemate pricing ma1'
applf in the eveur that Halliburton is a*-arded work oo an.v basis other than as a fini-call plovider.

The unit prices stated in the proposal are base d on our currcrt published prices. The prgected equipment,
personnel, aud nratenal ueeds are only' estimates based on information about the n'ork present\' available
to us. At fie time tle rvork is acfually perfonned conditions then existing ma1' require an increase or
decrease in the equipment. personnel- and/or maferial needs. Charges uill be based upon unit prices in
effect aithe time &e u'ork is performed and the amount of equipmenl, personnel, and/or material actually'
utilized in the tortrc. Tases. if an-v, are not included. Applicable tases, if ary', wiII be added to the actual
invoice .

It is undcntood and 4rccd bchrccu thc partics that with thc cxccptiotr of thc zubjcct discounts- all
scrviccs pcrformcd and r,-quipmcnt and rnatcrials sold arc providcd subjcct to llalliburton's Gcncral Tcrms
and Conditions contained rn our current price lis! (nhich include LIMITAT1ON OF LIABILITY and
WARRAI{TY prol'isions). and pursuant to the applicable flalliburton Work Order Contract (uhether or
not executed b1'1'ou), unless a Master Service and/or Sales Conbact applicable to the senices. equipment
or materials supplied esists behveen J*our compan!' and llalliburton in rrhich case ttre negotiated Master
Cootract shall govem th. relationship behveen the parties. A cop-v of the latest version of our General
Tenns and Conditions is available from yrur llalliburton representatir,e or at:
htlpihr"*rv.halliburton.cordter_ms for vour convenienr rev'ie$.. and lre rtould appreciate receiving an1-
questioDs -vou mar.have about them. Should.voru compary* be interested in negotiating a Master Contract
rvith llalliburton, our Larv Departrnent rould be pleased to r+'od< u'ith you ro finalize a mutualll'
agreeable contmct. [n this connection, it rs also understood arrd agreed that Customer will conthue to
esecute Halliburton usual field uork orders and/or tickets orstomarill'required by Halliburton in
coonection u-ith the fi:rnishing of said service s, eguipmen! and materials.
Anv tenns and conditions contained in purchase orders or other documents issued b1. the customer shall
be of no effect escept to confimr ttre lpe a:rd quanti4' of sen'ices, equipment, and materials to be
supplied to the customer-
If customer does not have aa approved open account q'ith llalliburton or a mutualll' executed nrifien
cortract rith l{allibwon. l'hich dictates pa}ment tenns different t}ran those set forth in this clause. all
sums due ate pay'able in cash at tlie time of performance of sernces or delivery of equipment, products, or
materials. If customer has an approved open accoun! invoices are paysSls on the tnentietr da1' after date
of inloice.

Custoneer agrees to paf interest on any unpaid balance from the date payable until paid af the highest
lan;fiil contract rate applicable, but never to e.iceed l8% per annum. In the eveat llalliburton emplol's an
attorne,v for collection of an1' arcoung customer agrBes to pa]'attomey fees of 20% of the unpaid account
plus all collection and court costs.

Confidential
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