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HALLIBLIRTON

Halliburton appreciates the apportunity to present
this proposal and foocks forward to being of service to you.

Foreword

Enclosed is our recommended procedure for cemeniing the casing strings in the referenced well.
The information in this propesal includes well data, calenlations, materials requirements, and cost
estimates. This proposal is based on information from our field personnel and previcus cementing
services in the area.

Halitburton Energy Services recognizes the importance of meeting society’s needs for health,
safery, and protection of the environment. It is our intention 1o proactively work with employees,
customers, the public, governments, and others to use natural resources in an enviroamentally sound
manner while protecting the health, safety, and environmenral processes while supplying high quality
products and services to our custerners.

We appreciate the oppermnity te present this proposal for your consideration and we look
forward 10 being of service to you. Our Services for your well will be coordinated through the Service
Center listed below. If vou require any additional information or additional designs, please fegl free to
contact mysclf-or our ficld representative listed below.,

Prepared and Submitted by
Jesse Gagliano
Technical Advisor
SERVICE CENTER: Lafayette, La

SERVICE COORDINATOR: Danny Mooney

OPER. ENGINEER: Yangsa Aviles
PHONE NUMBER: 1-800-444-7830
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HALLIBUWURTON

Job Information

9 7/8" X 7" Production Casing

Well Name: Macondo

Riser
Cuter Diameter
Inner Diameter

16" Casing
Outer Diameter
Ianer Diameter
Linear Weight

13 3/8" Liner
Outer Diameter
Inner Diamster
Linear Weight

117/8" Liner
Quter Diameter
Inner Dismcter
Lincar Weight

9 7/8" Liner
Outer Diameter
. longr Diameter
) Linear Weight
10 1/27 Average Hole Size

er Diameter
Job Excess

8.838" Average Hole Size
Inner Diameter
Job Excess

6 5/8" Drill Pipe
Quter Diameter
Inner Diameter
Linear Weight

9 7/8" Casing
Quter Diameter
Inner Diameter
Lintar Weight

7" Production Casing
Curer Diamerer
Inner Diameter
Linear Weight

)
Ea
—
[

CONFIDENTIAL

Well # 1

0-3067 ft (MD)
24.000 in
19.500 in

5067 - 11585 £ (MD)
16.000 in
14920 in
97 Ibm/ft

11185 - 13100 & (MD)
13.625 i

12375 in

88 20 lbm/ft

12816 - 15113 ft (MD)
11875 in

10711in

71.80 lbm/ft

14803 - 17163 ft (MD)
9.875in

$.623in

62.80 [bov/ft

17163 - 18130 ft (MD)
10.500 in

0%

18130 - 18304 ft (MD)
8.880in
0%

0 - 3067 ft (MD)
6.625 in '
3.291in

40.01 Ibm/ft

5067 - 12485 f (MD)
9.875in

$.398 in

62.30 Ibm/fr

12485 - 18304 ft (MD)
7.000 in

6143 in

32 Ibnvft
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HMALLIBLIRTON
Water Depth 4992 feet
Air Gap 75 feet
Mud Type Synthetic
Mud Weight 14 [bm/gal
BHST 210 degF
BHCT 133 degF
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HALLIBURTON

Calculations 9 7/8” X 7" Production Casing

Mud: {110.00 {1 fill)

110.00 1t * 0.33583 £2/iL* 0 % = 3943 £
Total Mud. = 3930{°
= 7.00bb!
Spacer:
$8.00 ft * 0.3585 £ * 0 % = 3155f
310.00 ft * 0.1385 £'ift * 0 % = 4293
2030.00 £ * 01385 FE * 0% = 283 80
137.00ft* 03341 5/ %0 % = 4577
Total Spacer = 20425 %
= 72.00bl
Cement: (100.00 £t fil)
100.00ft* 03341 P/ * 0 % = 3341 £°
Total Lead Cenient = 3341 £’
= 5.95bbl
Sacks of Cement = 24 sks
Coment ; (904.00 £ fill)
730.00 ft * 0.3341 f/R 0 % = 24387 £
174,00 £t * 0.1628 #7711 * 0 % = 2833 %
Foamed Tail Cement = 272204
. ' = 48.48 bb)
Shoe Joint Volume: (189.00 fi fill)
189.00 1 * 0.2058 #£/% = 3890{
= 6.93 bbl
Tail plus shoe joint = 311.10%°
= 5341 bbl
Total Tail = 191 sks
Total Pipe Capacity:
5067.00 ft* 0.1527 f0/f = 713678
7418.00 fr * 0.4032 £'/ft = 299095 &
5819.00 ft * 0.2038 /R = 1197.67 &
= 883.82 bbl

Displacement Volume to Shoe Joint: _
Capacity of Pipe - Shee Joint $83.82 bbl - 6.93 bbl

876.85bbl

LI}
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FHALLIBLIRTOR

Job Recommendation

9 7/8" X 7" Production Casing

Fluid Instructions
Fluid 1: Mud
Base Oil Fluid Density:

Volume Behind:

Fluid 2: Water Based Spacer
TUNED SPACER [I] Fluid Density:

0.6 galtbl  Dual Spacer Surfactant A (Additive Matenial)  Fluid Volume:
0.6 gal/th]l  Dual Spacer Surfactant B (Additive. Material)

0.6 gal’bbl  SEM-8 (Additive Material)

11bm/bbl  WellLife 734 (Additive Material)

Fluid 3: Lead Cement— Un-Foamed

Premiem Cement Fluid Weight
94 Ibm/sk Premium Cement (Coment) Slurry Yicld:
0.07 % Halliburton EZ-FLO (Bulk Flow Enhancer) Total Mixing Fluid:
U35 % D-AIR 3000 (Defoamer) Top of Fluid:
1.88 Ibmfsk KCL (Additive Material) Calculated Fill:
0% SSA-1 (Additive Material) Volume:
15% Common White-100 Mesh, SSA-2 Calcolated Sacks:
0.2 Ibm/sk SA-341 (Additive Material) Proposed Sacks:

0.11 Gal/sk Zonesealant 2000 (Foamer)
0.09 Gal/sk SCR-100L (Retarder)

6.70 Ibm/gal
7 bbl

14.30 Ibm/gal
72 bbi

16.74 lbm/gal
137 #/sk
3.04 Gal/sk
17300 £

100 f

5.95 bbl
2437 sks

30 sks

11bxm/bb] WellLife 734 (Additive Material) — added by hand to down hole side

Fluid 4: Foamed Tail Cement — Feamed to average density of 14.5 ppg

Premium Cement Fluid Weight
04 Ibm/sk Premium Cement (Cement) Shurry Yield:
0.07 % Halliburton EZ-FLO (Bulk Flow Enhancér) Total Mixing Fluid:
0.25 % D-AIR 3000 (Defoamer) Top of Fluid:
138 Ibm/sk KCL (Additive Material}. Calculated Fill:
20% S$SA-1 (Additive Marerial) Volame:
13 % Commeon White-100 Mesh, SSA-2 Caleulated Sacks:
0.2 Ibm/sk SA-341 (Additve Material) Proposed Sacks:

0.11 Gal/sk Zonesealant 2000 (Foamer)
0.09 Gal/sk SCR-100L (Retarder)

16.74 Ibm/gal
137 /5%
5.04 Gal/sk
17400 &

004 ft

35.41 bbl
191.44 sks
200 sks

11bm/bbl WellLife 734 (Additive Material) — added by hand to-down hole side
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HALLIBUIRTON

Fluid 5: Water Based Spacer

TUNED SPACER I Fluid Density: 14,30 Ibnv/gal
0.6 gal/bbl  Dual Spacer Surfactant A (Additive Muterial)  Fluid Volume: 20 bbl
0.6 gal/obl  Dual Spacer Surfactant B (Additive Material)
0.6 gal/bbl  SEM-S (additive Material)

Fluid 6: Mud
Mud Floid Density: 14 Ibm/gal
Fluid Volume  836.89 bhl

7412 Proposal Macondo_MC 252_9°7/8" X 7" Prod Casing_v.5
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HALLIBLIRTON

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

Detailed Pumping Schedule

Fluid # Fluid Fluid Name Surface | Estimaled | Downhole
Tvpe Density | AvgRate Volume
Ibmigal bbVmin
1 Mud  Basc il 6.7 4.0 7bbl
2 " Spacer TUNED SPACERINI 145 40 72 bhl
3 Cement Cap Cement 167 2.0 50 sks
4 Cement Foaned Tail 167 2.0 200 sks
5 Spacer TUNED SPACER II 143 4.0 20 bbl
6 Mud  Mud 14.0 4.0 856.89.bbl

Foam Output Parameter Summary:

Fluid # Fluid Name Un-foamed | Beginning | Ending | Beginning | Ending
i Liguid Density Density Rate Rate
Volume bm/gal Ibin/gal sci/bbl scf/obl
Stage 1
4 Foained TFail 39.82bbl 4.5 145 5211 5211

Foam Design Specifications:

Foam Calculation Method: Constant Gas Flow Calculated Gas= 207484 scf
Backpressare:  14.70 psig Addifional Gas = 30000 scf
Bottom Hole Circulating Temp: 210 degF Toral Gas= 7074384 scf

Mud Outlet Temperature: 150 degF

Hold Safety Mecting with all personnel to discuss foam cementing operations.and possible hazards,

1. Rumthe 9 7/8" X 7" casing as per procedures.

S\)

Rig up lines forthe cementing and nitrogen unitswhile casing is being run, this should be out of the
critical path.

3. When casing lands, have chicksen lines ready to be picked up. Follow proper HSE and JSA
rcqu.rcmcuts for personnel in riding harness. Assure all personnel are away from rig floor and
monitoring hand in riding belt Whl}l. hammering union between chicksen and valve.

4, Assure Lo-Tore Valve on side doersub is open and top TIW is closed, bottom FIW (o be open.

e

Once personncl are on deck contact. cementer and have cementer break circulation.

Assure that retums dre identfied.

N o

Assure all lines are filled with mud and then have lo-torc valve closed on side door sub.
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Once hand has identified closed lo-tore, all personnel must cleer rig flodr while testing commences.

Make announcement to rig concerning high pressurc testing.

. Test should be performed to 3000 psi and held for at [zast 3 minutes,

. Once pressure is on, Zone Seal Specialist should walk line and assure no leaks.

12. Only Zone Seal specialist may bleed line pressure off.

. Once coment linc is tested, the Halliburton unit will pump 7 bbls.of Base Qi1 ahcad of the spacer.

14. Oucc Basc Oil has been pumped the Halliburton unit-will pump 72 bbls of 14.3 ppg Tuncd Spaser 12

with 1 Ib/bbl of WellLife 754 @ 4 bpm. While pumping of spacer, test-of nitrogen line can be
performed.

. Clear all personnel] from rig floor,
. Make announcement of test of nitrogen unit.

. Zone seal specialist must closz N2 valve, after cool down Zone seal specialist gives Nitrogen operator

permission to test.

. All personnel must clear area while testing.

. After test is complete, Zone Seal specialist must walk line to assure no leaks.
. Aftor st is complete Zone Scal specialistmust bleed fines.

. Cementing may comrnence onee spacer has been pumped.

. Weight cement up to proper weight as per lab results.

. Start pumping ccment at a ratc of 2 bpm. Do xiot exceed 2 bpm during cementing operations. 1

1b/bbl of WellLife 734 will be added to the cement by hand on the down hole side.

. Once 5 bbls of cement has been pumped drop dart to Jaunch bottom plug. Assurc indication is scen

and roported. This can be done on the fly.

. Once foamed cement is complete, bring off line nitrogen unit-frst.

. Pump shoe slurry, contiming injection.of all additives.

. Drop Dart io Jaunch fop plug. Assure indication is seen and reported.

. Pump 20 bbls of 14.3 ppg Tuned Spacer 11T behind the cement,

. Begin pumping displacement with Halliburton unit ar 4 bpm.

(. Halliburton unit will displace until indication of Top plug has Jaunched (3/- 145 bbls).

. Ones top plug has lannched turm displacement over to the rig. Rig to displace at 4 bpm.

. Look for top plug to land, Pursp calculated volume plus 14 bbls for-compressibility. If there is still

no indication of plug bumping pump 172 shoe track volume the shut-down,

. Zone Seal specialist 1o be on rig floor to bleed off pressure and check floats.

. Roloase tunning iool and P/U one stand. Upon bresking connicetion place wipcr ball in congeetion

and pump through landing string.
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HALLIBLIFRTORN

Cost Estimate 97/8" X 7" Production Casing
SAP Quote #0
Mir{Nbr | Description O | UM | UnitPrice | Netamt
7523 ‘CMT PRODUCTION CASING EOM 1Li JOB 0.00
*xxSpacer Material***
483826 TUNED SPACER 0T 92| BBL 12228 | 11.249.76
100003664 | DUAL SPACER SURFACTANT A 36| GAL 9132 5.113.02
100003665 | DUAL SPACER SURF. B 56| GAL 42.88 240128
101235090 | SEM-8 56| GAL 4743 265720
101492086 | WELLLIFE; 734 118 LB 1.10 183,80
***Cement Materialx*e
100003687 | PREMIUM CEMENT 230 SK 14721 3.385.60
101002314 | EZ-FLO 16| LB 10.57 169.12
101007446 | D-AIR 3000 33 LB 431 237.05
100001585 | KCL POTASSIUM CHL.ORIDE 433 LB 0.55 238.15
100003691 | SAND-200 MESH STLICA FLOUR SSA-1 4324 LB 0.24 1.037.76
100003676 | SAND-COMMON WHITE-100 MESH. SSA-2 .33 SK 2428 $01.24
100009911 | SA-341 SUSPENDING AID - 16 LB 13.20 607.20
101207218 | ZONESEALANT 2000 261 GAL 77.25 | 200830
100012238 | SCR-100L 21| GAL 76.65 | 1.609.835
*x&Persounel***
130443 ZONESEAL CERTIFIED SPECIALIST /D AY/MO. 1 H 14524 1394304
TOTAL NUMBER 96
HR/DAY/WEEK/MTE/YEAR/JOB/RUN
576784 CMT, Oshore Engineer, per hr 1 EA. 13332 128072
HOURS .96
***Equipment***
583768 CMT,Foam Coit Base Rate(3-day)-SORAC 1 EA | 2420568 | 2429548
583769 CMT.Addt Day Foam Cmt Day Rate-SORAC 5| DAY | 3,10045] 1350225
Total USD 98.635.92
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HMALLIBLIRTOIN
SAP Quote #0
Mirt Nbr | Description Otv| UM UnitPricc Net Amt
342210 N2 BOM-Foam Cementing w/o CT 1 JOB 0.0
13459 Nitrogen Charge 70748 | SCF 6.60 4,66937
*xxPersonnel***
576758 | CMT, Equipmern Optr, per hr 3 EA 4662 895104
HOURS &
***Equipment***
383772 CMT N2 Base Rate(3dav)Foam Cout Job-SORAC 1 EA | 31743534 3174534
583775 CMT . Addl N2 Day Rate Foam Cmt Job-SORAC. 3] DAY 8.056.40 40.282.00
583837 CMT.Add) 100ft N2 Iron, Z1 Foamed-SORAC 81 DAY 300.00 2.400.00
Total "USD 88,047.95
11712 Proposal Macondo MC 252_ 9°7/8" X 7" Prod Casing_ v.5

CONFIDENTIAL

BP-HZN-2179MDL0OD250E668




CONFIDENTIAL

HALLIBLRTON

Conditions

NOTE

The cost in this analysis is good for the materials and/or services outlined within and shall be valid for 30
days from the date of this proposal. In order to meet your needs under this proposal with a high quality
of service and responsive timing, Halliburton will be alogcating limited resources and committing
valuable equipment and materials to your area of operations. Accordingly, the discounts reflected in this
proposal are available only for materials and services awarded on a first~call basis. Alternate pricing may
apply in the event that Halliburton is awarded work on any basis other than as a first-call provider.

Ths nnit prices stated in the preposal are based on our current published prices. The projected equipmant,
personnel, and matgrial nevds are only estimates based on information about the work presently available
to us. At-the time the work is actally performed, conditions then existing may require an increase or
decrease in the equipment, personael, andfor material needs. Charges will be based upon unit prices in
effect at the time the work is performed and the amount of equipment, personnel, and/or matenal actually
utilized in the work. Taxes, if any, are not included. Applicable taxes, if any, will be added to the actual
invoice.

Itis. understood and agreed botwoeen the partics that with the exception of the subject discounts, all
services performed and cquipment and matenals sold are provided subject to Halliburton®s General Tems
and Conditons contained in our current price list, (which include LIMITATION OF LIABILITY and
WARRANTY provisions). and pursuant to the applicable Halliburton Work Order Contract (whether or
not executed by you), unless a Master Service and/or Sales Contract applicable to the services, equipment,
or materials supplied exists between vour company-and Halliburton, in which case the negotiated Master
Contract shall govern the relationship between the parties. A copy of the Iatest version of our General
Terms and Conditions is available from your Halliburton representative or af:

http:/Aanww halliburton.comiterns for your convenient rovisw, and we would appreciate receiving any
questions you may have sbout them. Should your company be interested in negotiating a Master Contract
with Halliburton, our Lo Department would be pleased to work with you to finalize 2 mutually
agrecable contract. n this connection, it is also understood and agreed that Customer will continue to
exccute Halliburton usual field work orders and/or tickets customarily required by Halliburton in
connection with the furnishing of said services, equipment, and materals.

Any tenms and conditions contained in purchase orders or other documents issved by the customer shall
be of na effect except 16 confimi the tvpe and quantity.of senvices, equipment, and materials to be
supplied to the customer.

If enstomer does not have an approved open acgount with Halliburton or a mutually esccuted written
contract with Halliburton, which dicfates payment terms different than those set forth in this clause, all
sums due are payable in cash at the time of performance of services or delivery of equipment, products, or
materials. If customer has an approved open account, invoices are payable on the twentieth day after date
of invoice,

Customer agrees o pay interest oh any unpaid balance from thé date payable until paid at the highest
lawful contract rate applicable, but nzver to exceed 18% per annum. In the event Halliburton employs an
artomey for collection of any account, customer agrees to pay amorney fees of 20% of the unpaid account,

plus ali collection and court costs.
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