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Introduction

I have been asked 1o offer my opinions regarding the following in connection with the

blowout of the Macondo Well on April 20, 2010:

)

2

3)

4

3)

What purposes did the Weatherford M45AP float collar serve in the cementing of the
9 7/8” x 77 production casing on the Macondo Well on April 19 and 20, 2010?

Did the Weatherford M45AP float collar serve the purposes for which it was (a) designed
by Weatherford; (b) intended and utilized by BP; and (c) intended and utilized in the oil
and gas industry in the cementing of production casing?

Did the 9 7/8” x 7" production casing cement fail to achieve zonal isolation of the
hydrocarbon zones and pay sands in the production interval of the Macondo Well?

Was the Weatheriord M45AP float collar a cause or contributing cause of any failure of
the 9 7/8” x 7” production casing cement to achicve zonal isolation of the hydrocarbon
zones and pay sands in the production interval of the Macondo Well?

Could hydrocarbons from the pay sands in the production interval of the Macondo Well

have flowed through the shoe track cement and have done so without forcing cement out

of the shoe track?

Opinions and Conclusions

The documents, reports, and references that I have reviewed address a number of factors

pertaining to the production casing cement job that may have caused or contributed to the

Macondo Well blowout on April 20, 2010. The loss of life, the loss of the Deepwater Horizon

Rig, and the effects on the environment likely make this blowout the worst in U.S. history. On

April 19, 2010, BP’s well plan called for a Weatherford M45AP Flow-Activated Mid-Bore

Auto-Fill Float Collar to be run in the Macondo Well in the cementing of the 9 7/8 x 7™

production casing. Based on my review of the facts, circumstances, reports and other data and

information, I have reached the following conclusions regarding the cement job in the well, the

condition of the cement in the well and the Weatherford float collar:



1) The M45AP auto-fill float collar that was run in the hole by BP served two purposes in
the cementing of the 9 7/8” x 7" production casing: (a) a landing profile for the
cementing plugs; and (b) preventing flow back of cement slurry into the casing from the
annulus.

2) The M45AP auto-fill float collar that was run in the hole by BP for the 9 7/8” x 77
production interval fulfilled the functions for which it was designed by Weatherford,
intended and utilized by BP and intended and utilized by the oil and gas industry, namely:
(a) providing a landing profile for the cementing plugs; and (b) preventing flow back of
cement slurry into the casing from the annulus. The M45AP float collar served its widely
accepted, oil and gas industry purpose as a cement placement accessory in the cementing
of production casing. Once the cement is properly pumped in place, the float collar
assists in keeping the pumped cement in place by preventing wet cement from flowing
back into the casing while waiting on the cement to set.

3) The annular production casing cement failed to achieve zonal isolation of the
hydrocarbon zones and pay sands in the production interval of the Macondo Well and
was not an acceptable barrier to hydrocarbon flow for the temporary abandonment of the
well. The failed negative pressure test established that the Macondo Well lacked zonal
isolation and that hydrocarbons were entering the well from the pay sands of the
formation.

4) The Weatherford M45SAP float collar was not a cause or contributing cause of the failure
of the annular production casing cement to achieve zonal isolation of the hydrocarbon
zones and pay sands in the production interval of the Macondo Well.

5} The annular production casing cement allowed for movement of hydrocarbons from the
pay sands, which hydrocarbons could have then moved through the cement in the shoe
track. Hydrocarbons can move through cement as a result of, among other things, (a) the
cement’s reduced hydrostatic head as it transitions from liquid to solid, or (b) mud
contamination. Either one of these things could have created flow paths for the

movement of formation hydrocarbons through the shoe track cement without displacing
the shoe track cement.

Qualifications

I am currently self-employed as a consultant to the oil and gas industry in the areas of
well cementing and lost circulation. My qualifications and experience focus on the cementing of
oil and gas wells, along with casing hardware and other equipment associated with cementing. I
also have experience in the cementing of water wells, geothermal wells and steam wells.

A summary of my qualifications and experience is provided in my CV, which is attached as




Exhibit A. 1n particular, 1 authored the “Preface” to the industry text “Well Cementing: Second

Edition,” and reviewed a number of the chapters within that text for accuracy. “Well Cementing:
Second Edition” is a comprehensive review of the scientific fundamentals, engineering
considerations and operational procedures associated with cementing.' In addition, while
chairman of API’s Subcommittee 10 — Well Cements, 1 led the rewrite of “Worldwide
Cementing Practices, First Edition January 1991.” My CV contains alist of all publications that
I have authored. 1 have testified as an expert witness in onc arbitration proceeding and rendered
expert opinion in two other cases as shown in Exhibit B.

I have approximaiely fifty years experience in the oil and gas industry, My focus in the

" last forty years has been the design, testing, selection, and supervision of cementing services.

During this time ] have become well versed with industry cementing practices, and the
cquipment and casing hardware that is used in the running and cementing of wellbore casings,
including liners and deepwater cementing oberations. I have been a member of the American
Petroleum Institute’s Committee for Well Cements since 1967 and served as that Committee’s
chairperson for three years. 1 have been a member of the Society of Petroleum Engineers (SPE)
for over 30 years and served as a member of the Journal of Petroleum Technology’s (JPT)
editorial committee and as a member of the SPE committee in charge of selection of papers for
SPE’s Annual Technical Conference. 1teach primary cementing and cementing practices for
Petro Skills, a training company serving the oil and gas industry. My academic training includes
a BS in Chemistry from the Northeastern State University in Tahlequah, Oklahoma.

1 have held various positions with Mobil Qil, Dowell, and Dowell/Schlumberger, where }

gained experience in the design, testing, selection, and supervision of cementing services. | have

' “Well Cementing: Second Edition,” Erik B. Nelson & Dominique Guillot ed. (2d cd. 2006) at p. 1.




personally tested bow spring centralizers in accordance with applicable API and International .
Standards Organization (ISO) standards and observed the testing of float collars, using the
testing procedures outlined in the API and ISO recommended practices. In May of 2000,

I became an independent consultant specializing in well cementing and lost circulation.

Discussion

As stated above, I have been asked to give my opinions on the 9 7/8” x 7” production
casing cement job in the Macondo Well, and in particular the use and function of the
Weatherford M45AP Flow-Activated Mid-Bore Auto-Fill Float Collar in connection with this
cement job. I have also been asked to analyze whether zonal isolation was achieved and to
discuss potential avenues in the cement through which hydrocarbons could flow. The opinions

in this report are based on my experience in the area of well cementing, published industry

standards and practices regarding well cementing, and the documents, depositions, reports, and
well data reviewed.

A. BACKGROUND

On April 20, 2010, BP Exploration and Production was in the process of temporarily
abandoning the Macondo Well in Mississippi Canyon Block 252, Gulf of Mexico. The well was
located in 5,067 feet of water and drilled to a total depth of 18,360 feet. Total depth was
originally planned to be 20,600 feet, but lost circulation problems experienced below the 9 7/8”
liner caused BP to alter the planned total depth of the well. The amended total depth was 18,360
feet, approximately 2,200 feet shallower than planned.

A total of eight (8) strings of casing had been run and cemented in the well, with the last

intermediate casing string being a 9 7/8” drilling liner set at 17,168 feet. The 9 7/8”x 7

production casing was run from the sea floor, through the previous shoe at 17,168 feet, into the .




open hole to 18,304 feet. The remaining 56 feet of open hole, to the total depth of 18,360 feet, is
what is known as the “rathole” in the industry. The production casing was landed at 18,304 feet.
The shoe track assembly was from 18,304 feet to 18,115 feet. The production casing was
planned to be cemented from 18,304 feet total depth to approximately 17,250 feet.

In the days leading up to the blowout on April 20, 2010, BP and Transocean were
engaged in the process of establishing two barriers to hydrocarbon flow so that the Macondo
Well could be temporarily abandoned. The barriers were (1) the 9 7/8" x 7 production casing
cement,” and (2) the surface cement plug.® BP’s “Zonal Isolation Requirements” set forth in its
GP 10-60 require two verified barriers to hydrocarbon flow prior to abandonment of a well. The
cementing of a production string is considered a primary cementing operation, the objective of
which is to place cement between the casing and the well bore to seal the annulus and achicve
zonal isolation of the hydrocarbons in the formation.® In the Macondo Well, the primary
cementing job was the cementing of the 9 7/8” x 7” production casing. BP’s plan called for
cementing of the annular space between the casing and well bore and for cementing the shoe
track.” As stated above, the primary cementing job obtains zonal isolation solely through the
placement of cement between the casing and the well bore, thus preventing any hydrocarbon
flow from the formation.

Zonal isolation of hydrocarbons in a well is a critical aspect of weli construction. The oil

and gas industry recognizes that:

2 BP Well Program, April 15, 2010 at § 9.2.3, p.6, BP-HZN-MBI 00128345.
* BP Well Program, April 15, 2010, at § 9.2.4, p.8, BP-HZN-MBI 00128345-347.

* “Petroleum Well Construction,” Michael I. Economides, Larry T. Watters and Shari Dunn-Norman, eds. (1998) at
p. 215; “Worldwide Cementing Practices: Chapter 4 Primary Cementing,” Fred Brooks & W.H. Grant Jr. (1% ed.
1991) at p. 53; “Cementing,” Dwight K. Smith ed., Saciety of Petroleum Engineers, Monograph Vol. 4 (Rev. ed.
1990) atp. 1.

% Halliburton 9 7/8” x 7 Production Casing report, Aprit 18, 2010, BP-HZN-CEC 021441, 449; BP Well Program,
April 15,2010 at § 9.2.3, p. 6, BP-HZN-MBI 00128345,




Of all the operations performed during the drilling and completion of a well, none
is more important to the safe and efficient operation of the well than a
successful primary cement job.6

If zonal isolation is achieved, “the economic, liability, safety, governmental, and other
requirements imposed during the life of the well will be met.”’

B. WEATHERFORD FLOAT COLLAR PURPOSES

In the context of primary cement jobs, a float collar serves as a tool that aids in the
placement of cement. First, the float collar provides a landing profile for the cementing plugs.®
Second, after cement displacement stops, and while waiting on the cement to set, check valves in
the float collar temporarily prevent flow back of the wet cement in the event the hydrostatic
pressure of the column of fluids in the annulus is greater than it is in the casing.

(1) Landing Profile for the Cementing Plugs

In the cementing of the 9 7/8” x 77 production casing on the Macondo Well, the float
collar’s first function was to serve as a landing profile for the cementing plugs. The cementing
plugs segregate the cement slurry from casing fluids while the slurry is being pumped. The
bottom plug is run before the cement. When the bottom plug lands on the float collar, pressure
builds up until a diaphragm in the plug shears, allowing cement to be pumped through the
bottom plug, into the shoe track and up the annulus. The top plug follows the cement slurry.
The top plug lands on the bottom plug, and cement displacement stops.

From the perspective of the cement job, pressure spikes on gauges at the surface
demonstrate that the cement plugs landed or “bumped” on the float collar. Here, the bottom plug

landed on the float collar at 12:29 am on April 20, 2010, and the top plug landed 11 minutes

& “Worldwide Cementing Practices: Chapter 4 Primary Cementing,” § 4.1 at p. 53
7 “Petroleum Well Construction” at 8-1.1, p. 215.

® Worldwide Cementing Practices: Chapter 4 Primary Cementing,” § 3.3 at p. 36-37; “Cementing,” Dwight K. Smith
ed., Society of Petroleum Engineers, Monograph Vol. 4 (Rev. ed. 1990) at p.70-71.




later, 12:40 am.” These pressure indications demonstrate that the top plug landed on the bottom

plug which was seated in the landing profile of the float collar.'® It is my opinion that the
Weatherford M45AP float collar fulfilied the landing profile function for which it was designed
by Weatherford, intended and utilized by BP, and intended and utilized in the oil and gas
industry.

(ii)  Check Valve Function

The float collar’s second function as it relates to the cementing of the Macondo
production casing was to serve as a check valve preventing the back flow of wet cement into the
casing while the cement was hardening. Tﬁe check valve function is widely recognized in the
industry and is the float collar’s main purpose in the well.!! The Weatherford M45AP’s check
valve function was its main purpose in the cementing of the production casing in the Macondo
Well. (See Figure 1).

Weatherford’s M45AP float collar is designed with two spring-loaded aluminum flapper
valves, which serve as a dual check valve system. In this instance, for surge reduction reasons,
the float collar was in auto-fili mode, i.e. with the flapper valves open, as the production string
was run to total depth. Once the production casing was landed, the flapper valves were,

according to reports,'? converted to one way valves.

? Halliburton 9.875” x 7 Foamed Production Casing Post Job Report, April 20, 2010, HAL_0011210, at 213. BP
and Transocean both reported that the bottom plug landed with 673 bbls pumped at 2932 psi, and the top plug
bumped with 740 psi over-circulating pressure. Transocean IADC Daily Drilling Report, April 20, 2010, BP-HZN-
MBI 00136947; BP Daily Operations Repori — Partners (Completion), April 19, 2010, BP-HZN-2179 MDL
00004015.

' Halliburton 9.875" x 7" Foamed Production Casing Post Job Report, April 20, 2010, HAL_0011210, at 213.

"' “Petroleurn Well Canstruction” at 8-5.3, p. 246 (*...the main purpose of the float collar is to prevent the cement
from flowing back into the casing.”).

12 Deposition of John Guide, Vol. 1 at p. 211-213.



Conversion of the float collar required that the well be circulated. The Weatherford .

M45AP float collar was designed to convert upon circulation of drilling mud at 500 — 700 psi
which has a corresponding flow rate of 5 to 8 bpm. BP’s reports note a difficulty in establishing
circulation in the well after the casing was landed, as eight attempts to break circulation had
failed. According to the BP Daily Operations Report, circulation in the well was established on
the ninth attempt at 3,142 psi.]?s In my opinion, the float collar converted during the ninth attempt
to break circulation at 3,142 psi. The pressure surge that occurred across the float collar when
circulation was established exceeded the 500 to 700 psi of pressure at which the float collar is
designed to convert. This was confirmed by post job testing done for BP by Stress Engineering
Services which demonstrated that the float collar would have converted in the 3,142 psi pressure
surge.'4 John Guide, BP’s Wells Team Leader, testified that the float collar converted.'?

The details of the primary cement job for the production casing, including the slurry .

designs and volumes pumped, are set forth in Appendix One.'® The primary cement job was
started on 19 April 2010 at approximately 7:30 PM and the cement was in place at
approximately 12:40 AM on 20 April 2010."7 (See Figure 2).

At ‘the conclusion of the displacement of the primary cement job, BP and Halliburton
conducted a float check test. The float check test is a widely accepted method to verify that there
is no back flow or U-tubing of the wet cement. The float check test is conducted by pressuring

up on the top plug after the cement pumping is completed, then releasing the pressure and

3 BP Daily Operations Report to Partners dated 19 April 2010 p. 4 of 7; BP-HZN-2179 MDL 00004015.
14 Report by Stress Engineering Services, Inc., November 22, 2010, Section 8.
'’ Depo of John Guide, Vol. 1at p. 211-213.

' Transocean Daily Drilling Report, April 20, 2010, BP-HZN-MBI 00136947; BP’s Daily Operations Report —
Partners (Completion) p. 6 of 7; BP-HZN-2179 MDL00004017; Halliburton’s Foamed Production Casing Post-Job
Report dated Aprii 20, 2010, p. 4, HAL_0011213.

'7 Hafliburton’s Foamed Production Casing Post-Job Report dated April 20, 2010, p. 3 and 4 - HAL _0011212 and
HAL _0011213.




comparing the amount of flow back from the casing to the amount of flow back predicted in pre-
job modeling. This test considers the compressibility of the fluids in the casing.
Halliburton’s 9 7/8” x 7" Production Casing report dated April 18, 2010'® sets forth the

float check test:

23. BUMP PLUG AND PRESSURE UP TO 500 PST ABOVE CIRCULATING PRESSURE. CHECK
FLOATS AND BLEED BACK NO MORE THAN 6 BBLS. IF 6 BBLS ARE BLED BACK TO
THE UNIT, PUMP AN ADDITIONAL 6 BLS OF 14.0 PPG MUD AND HOLD PRESSURE. TIME
TO BE DECIDED BY BP COMPANY REPS AND ENGINEERS.

Post-job reports from BP, Halliburton, and Transocean all confirmed that the floats held.'® The
amount of measured flow back (5 barrels)*® was within what was expected in pre-job modeling
(up to 6 barrels),”’ indicating that the floats had held. First-hand feports from personnel at the
cementing unit who were measuring flow back, further confirms that actual flow back was less
than 5.5 bbls.?? Lee Lambert of BP and Vincent Tabler, a Halliburton cementer, personally
observed 5.5 bbls of flow back, and noted that the flow was a pencil stream that eventually
stopped.23

From the cementing standpoint, the fact that there was no back{low of wet cement during
the float check test establishes that the cement remained in place as pumped. Therefore, it is my
opinion that the Weatherford M45AP float collar served its main purpose of checking the back

flow of cement. The M45AP auto-fill float collar that was run in the hele by BP for the & 7/8” x

'® Bp-HZN-CEC 021441.

' April 21, 2010 e-mail from Lee Lambert, BP-HZN-2179 MDL 00413137; Halliburton’s Foamed Production
Casing Post-Job Report dated April 20, 2010, HAL_0011213; Transocean Daily Drilling Report, April 20, 2010,
BP-HZN-MBI 00136947.

20 April 21, 2010 ¢-mail from Lee Lambert, BP-HZN-2179 MDL 00413137; Halliburton’s Foamed Production
Casing Post-Job Report dated April 20, 2010, p. 4, HAL_0011213.

2 BP-HZN-CEC 021441,
# BP-HZN-2179 MDL 00413137; Tabter Tallybook, BP-HZN-MBI 00139606.

3 Lambert and Tabicr Testimony as sct forth Chicf Counsel’s Report, Ch. 4.3 at p. 93; Bureau of Ocean Energy
Management, Regulation and Enforcement Sept. 14,2011 Report at p. 54.




7” production interval fulfilled the check valve function for which it was designed by .
Weatherford, intended and utilized by BP, and intended and utilized in the oil and gas industry.
The M45AP float collar served its widely accepted, oil and gas industry purpose as a cement
placement accessory in the cementing of production casing.
Technically, the float check test does not conclusively establish that the float collar had
converted and that the flapper valves had held. The test did conclusively establish that there was
no flow back of cement up the casing after the completion of cement displacement. Because
there was near perfect hydrostatic balance between the annular fluids and the casing fluids there
may have been no flow back even if the float collar had not converted and the flapper valves
were open. In this case, Halliburton’s pre-job modeling predicted a differential pressure of only

38 psi between the annulus fluid and the casing fluid.?* According to calculations performed by

the Chief Counsel’s petroleum engineering expert Steve Lewis, “fluids inside the casing and the
annulus may have been in almost perfect balance with only a 0.8 psi differential > This data .
demonstrates that there may have been no flow back of wet cement for the flapper valves to
prevent.
The Transocean Investigative Report suggested that the “internal casing pressure
exceeded that of the annulus” by 53 psi.?° On this basis, Transocean believes “[h]aving a higher
pressure inside the casing means that fluid would flow in the opposite direction — into the

9927

annulus.”’ Putting aside the validity of this conclusion,?® float valves are not designed to

prevent such forward flow, rather the float valves are designed to prevent back flow.

249 7/8” x T* Production Casing Design Report dated April 18, 2010 at p. 17, BP-HZN-BLY 107716.
23 Chief Counsel’s Report, Chapter 4 — Technical Findings, text of fn. 301 at p. 284.
* Transocean Macondo Well Incident Investigation Report, Vol. 1 at p. 68-70.
27
Id.

10




Regardless of whether the casing pressure minimally exceeded that of the annulus,
whether there was near perfect balance between the casing and the annulus, whether the annulus
pressure minimally exceeded that of the casing, or whether the float valves were open or closed,
one thing is certain -- there was no flow back of cement after cement displacement stopped.
Accordingly, the fundamental purpose of the Weatherford float collar -- preventing any flow
back of cement -- was fuifilied.

Although there was no flow back of cement as detailed above, operators and cementers
prepare plans for instances in which a float collar does not convert. Pressure is applied from the
surface on the casing whilc the cement is setting.” Here, both BP and Halliburton had plans to
prevent U tubing in the event that the floats did not hold.*® Because there was no flow back, it
was not necessary to hold pressure on the casing: This is in accord with industry practices:

After a well has been primarily cemented, pressure should be bied from the

casing. If the float valve(s) are holding, (i.e. there is no backflow) the casing
should be left unpressured while waiting on cement (WOC).*!

BP*s well program stated that at this point in the operations a 300 foot surface cement
plug would be set in the production casing from 8,367 feet to 8,067 fect as a second barrier as
required in BP’s Zonal Isolation Requirements, GP 10-60.32 The surface cement plug, along

with the production casing cement job, would therefore serve as the two barricrs required for

% This conclusion would mean that fluids within the casing were able to bypass the cementing plugs, which are
seated at the landing profile of the float collar. The cementing plugs have a bump pressure rating of 6800 psi. The
maximum pressure exerted upon the cementing plugs based upon all evidence never approached this figure. The
positive pressure test further confirms the integrity of the casing and the cementing plugs at the landing profile,

¥ “Well Cementing: Second Edition,” at § 11-5.2, p. 366; “Worldwide Cementing Practices: Chapter 4 Primary
Cementing,” § 4.4 at p. 61-62.

3% BP Gulf of Mexico SPU Recommended Practice for Cement Design and Operations in DW GoM, Deposition
Exhibit 790, BP-HZN-2179 MDL 00360844 at 864; Halliburton & 7/8” x 7" Production Casing Design Report, April
18, 2010, HAL_0011004. The Halliburton report states “[a)pply appropriate back pressure on casing if floating
equipment does not hold properly.”

*! “Worldwide Cementing Practices: Chapter 4 Primary Cementing,” § 4.4 at p. 61-62.

32 BP Well Program, April 15, 2010, at § 9.2.4, p.8, BP-HZN-MBI 00128437; BP GP 10-60, Zonal Isolation
Requirements BP-HZN-2179 MDL. 00269659 ef seq.

11



temporary abandonment in GP-10-60. This confirms that BP did not rely upon or utilize the .
float collar as a barrier to hydrocarbon flow; rather, BP relied upon and used the Weatherford
float coliar as a cementing tool to aid in the placement of the production casing cement. My
opinion is that the float collar performed all of the functions for which it was designed by
Weatherford, intended and utilized by BP, and intended and utilized in the oil and gas industry.

C. ZONAL ISOLATION |

As detailed above, achieving zonal isolation of hydrocarbons in the well is critically
important. Where zonal isolation is not achieved, catastrophic consequences can occur. The
float collar, which is only used as a temporary accessory in the placement of the primary cement
job, plays no role in zonal isolation.

One means of evaluating whether a cement job has achieved zonal isolation is a cement

sheath evaluation, which includes the cement bond log.>* This evaluates the presence of cement

and the percent bonding. A cement sheath evaluation was not performed. BP performed a
negative pressure test, or “inflow test.”?* Operators run a negative pressure test to evaluate the
integrity of the downhole cement by hydrostatically underbalancing the well to determine
whether there is flow. If zonal isolation has been achieved, the operator should see no flow
during the negative pressure test.

The negative pressure test was conducted between 3:00 PM and 8:00 PM on April 20,
2010.%° While the test was ultimately considered successful, the negative pressure test should

have been considered a failure. The fact that the negative pressure test failed establishes that the

3 «Well Cementing: Second Edition,” at § 15, p. 549; “Worldwide Cementing Practices: Chapter 9 Cement Sheath
Evaluation,” § 9.1 at p. 127; “Petroleurn Well Construction™ at Ch. 10, p. 270.

3 «Well Cementing: Second Edition,” at § 15, p. 551.
3 BP-HZN-BLY00103037.

12



production casing cement job failed to achieve zonal isolation, and that hydrocarbons were

flowing from the formation.

From a cementing standpoint, in a well that is being temporarily abandoned, when the
negative pressure test establishes a lack of well integrity, operations towards abandonment
cannot continue. In my opinion, the failure of the negative pressure test demonstrates a failed
production casing cement job in the Macondo Well. In this situation, industry standards require,
and a prudent operator should insist, that remediation actions be undertaken to establish well
integrity.® Two possible remediation actions were to perform a squeeze job or set a bridge plug.

D. FLOAT COLLAR NOT A CAUSE

Based upon the factors outlined above, it is my opinion that the Weatherford float collar
was not a cause or contributing cause of the failure of the annular production casing cement to
achieve zonal isolation of the hydrocarbon zones and pay sands of the Macondo Well. Because
there was no movement of the production casing cement up the casing, and the cement stayed in
place -- either due to the converted flapper check valves or the hydrostatic balance existing in the
well -- the float collar played no role in the blowout. The cement, which was not moving during
the waiting on cement period, should have hardened in place to provide a complete barrier to
hydrocarbon flow from the formation. The float collar functioned as designed and intended to
prevent the backflow of wet cement. There was no backflow of wet cement.

It is my opinion that float equipment is not designed to provide a seal against

hydrocarbons, and should not be used as such.>” Float collars such as the M4SAP are only

' “Well Cementing: Second Edition,” at § 15, p. 549; “Worldwide Cementing Practices: Chapter 6 Remedial
Cementing,” § 6.1 at p. 83; “Petroleum Well Construction™ at Ch. 10, p. 270; “Cementing,” Dwight K. Smith cd.,
Saociety of Petroleum Engineers, Monograph Vol. 4 (Rev. ed. 1990) at p. 123.

n E.g., AP1 RP 65 Part 2, § 54.3 (Second Edition, Dec. 2010), API RP 96, Table B.4 — Shoetrack (First Edition,
Ballot | - April 1, 2011; API1 RP 10F (Third Edition, April 2002).

13



designed and intended to be used as casing running and casing cementing tools. They are not
designed nor intended to be used as well control devices or physical barriers to hydrocarbon
flow.?® Cement is the industry-standard barrier to prevent hydrocarbon flow in a well such as the
Macondo Well. In the Macondo Well, the two barriers to hydrocarbon flow for temporary
abandonment of the well were the production casing cement job and the 300 foot surface cement
plug to be set in the production casing at 8,367 feet. The oil and gas industry uses cement
barriers because cement, upon reaching its compressive strength, creates an impermeable barrier
to hydrocarbon flow.

In the Macondo Well, the production casing cement job consisted of the annular cement
and the shoe track cement. The shoe track cement was intended to prevent hydrocarbon flow up
the casing. Had the production casing cement job at the Macondo Well been successful, the
annular cement set in the open hole across all production zones would have been the barrier that
prevented hydrocarbon flow from the formation, A successful annular cemen£ job is the only
way to ensure that zonal isolation exists. The float collar, sitting at the top of the shoe track, is
not designed, intended or used to control the well.

E. POTENTIAL HYDROCARBON FLOWPATHS

Once hydrocarbons flowed from the formation due to the failure of the zonal isolation
barrier, the hydrocarbons could have flowed through the failed anﬁular cement either up the
annulus or down the annulus to the reamer shoe, (Figure 3). T have not been asked, and this
report does not address, whether the hydrocarbons that ultimately led to the blowout of the
Macondo Well flowed up or down the annulus; rather, this report addresses whether

hydrocarbons could have flowed through the shoe track cement.

3 API RP 65, Part 11, section 3.4 dated May 2010; API RP 96, First Edition, Ballot 1 - April 1,2011.
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. It is my opinion that hydrocarbon migfation through the shoe track cement could have

resulted from (1) the cement’s reduced hydrostatic head as it transitioned from liquid to solid; or

(2) mud contamination. Either one of these could have created flow paths for the movement of

formation hydrocarbons through the shoe track cement. Neither would have displaced the

cement out of the shoe track.

(1)  Reduced Hydrostatic Head During Cement Transition

As cement transitions from a liquid to a s.olid, it loses measurable hydrostat.ic hea&.”
Thus, during transition, the cement’s ability to control pressures exerted from the formation is
reduced.*® Also during transitjon, cement builds compressive strength. Upon reaching its solid
state, it is the cemeént’s compressive strength that gives it the ability to control formation
pressures. The negative pressure test was conducted before the cement reached compressive
. strength.*' During the negative pressure test, the drilling mud in the production casing was
displaced with seawater creating a hydrostatic underbalance of appi'oximate'ly 2,350 psi.*? The
loss of measurable hydrostatic head in the transitioning shoe track cement, coupled with the
hydrostatic underbalancing of the production casing during the negative pressure test, allowed
for an avenue for hydrocarbons to flow through the shoe track‘ cement and up the shoe track.
Because no steps were taken in the base slurry de.sign of the shoe track cement to control‘
hydrocarbon influx as the cement transitioned froin liquid to solid, hjrdrocarbons from the pay
sands could ha.ve flowed through the shoe track cement. As such, assuming that hydrocarbons

flowed to the reamer shoe, the hydrocarbons could have flowed through the shoe track cement

3 «yell Cementing, Second Edition,” Erich B. Nelson & Dominique Guillot eds., p. 290 at § 9-3.1 (2006).
“ “Well Cementing, Second Edition,” p. 290 at § 9-3.1 (2006).; Deposition of Robert M. Beirute, Page 508-51 1.
*! QOilficld Testing and Consulting report — Dated August 1,2011.

. “? Brian Morel ops nates, Exhibit 547, BP-HZN-MBI 00129108 and Exhibit 566, BP-HZN-217% MDL 00161670
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and have done so without forcing cement out of the shoe track. This is explained in further detail
below.

Once the cement in a primary cement joB is fully displaced, the operator and the drilling
contractor must wait on the cement in the well to harden. Cement undergoes a variety of
chemical reactions during its transition from a liquid to a solid. During transition, the cement
develops compressive strength which allows the set cement to perform its role as a barrier to
hydrocarbon flow. However, while the cement is transitioning to a hardened state and building
compressive strength, it is also losing its hydrostatic pressure (head). When the hydrostatic head
of the transitioning cement falls below the pore pressure of the formation, the cement can no
fonger control the influx of hydrocarbons from the formation which can then flow through the
cement. The charts below illustrate this phenomenon that occurs during the transition of cement
as its physical properties change from a fluid, to thickening or gelling, through setting and to

hardening, and the corresponding loss in hydrostatic pressure:

Cement Cement Cement
Flula Gels Sets ﬁ::::::

Overbatance
Preasure

Formatlon Gag Prossure

Hydrostatic Pressure

Time —

M3

4 «pefroleum Well Construction™ at p. 253, Fig. 9-2.
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Pressure transmission as
cement sets

.‘)'\
¢ QO

Cementis Cement Cement Cemort
Fluld Thickens: . . Sefting Hardens

Cemont
Microstructure

Prossure
Transmisslon

. As illustrated above, in its liquid phase, cement exhibits full hydrostatic pressure. During

the thickening or gel phase, the cement begins to lose hydrostatic pressure. During the setting
| phase, the cement’s loss of hydrostatic pressure rapidly accelerates. At the final phase, when the
j cement hardens, the cement loses its measurable hydrostatic pressure. At this point, the cement
has no effective hydrostatic head but it does have compressive strength which serves as a barrier
to flow from the formation.

When cementing a production zone such as the 9 7/8” x 7” production interval in the
Macondo Well, the cement slurry must be designed to prevent the migration of formation
hydrocarbons that can occur during transitioning of the cement from a liquid to a solid. Steps

can be taken in the design of the cement slurry to prevent the migration of formation

hydrocarbons into the transitioning cement. If the appropriate steps are not taken in the design of

. * Graphic courtesy of BJ Services, Inc.




the cement slurry, as the cement transitions from a liquid to a hardened state, and begins to lose .

its hydrostatic head, migration paths commonly known as channels can be created by
hydrocarbon influx through the cement.*’ The migration paths develop as a result of the
hydrocarbons flowing into the transitioning cement as the cement’s hydrostatic head falls below
the pore pressure of the formation, and occurs without displacing the cement. That is, as the
hydrocarbons enter the cement, they create channels or flowpaths. A common place for such
channels to occur is at the cement/pipe interface. The cement does not move; rather the
hydrocarbons move through the cement.

Halliburton’s 9.875” x 7” Foamed Production Casing Post Job Report dated April 20,
2010 sets forth the composition of the base cement slurry that was used in the Macondo Well for

the “Lead” cement, “Foamed Tail” cement and “Shoe Track” cement.*® Hydrocarbon migration

was a concern. Different slurry options were available to BP and Halliburton. The requested .
cement slurry across the zones of interest, or the production zone, was designed with

hydrocarbon migration control propertics. The decision was made to run a foamed cement slurry

across the zones of interest behind the production casing. This wa; accomplished by the addition

of nitrogen to the base cement slurry for the “Foamed Tail” cement.”” No steps were taken to

control hydrocarbon migration in the cement slurry for the “Shoe Track” cement.*® Thus, the

“Shoe Track™ cement did not have the ability to prevent the migration of hydrocarbons during its

transition from liquid to solid.

45 wywell Cementing: Second Edition,” at § 9-3, p. 290-92 and § 9-6; “Worldwide Cementing Practices: Chapter 4
Primary Cementing,” § 4.7 at p. 66-69; “Petrolcum Well Construction” at Ch. 9, § 9-2.1.1, p. 253. Dr. Robert
Beirute, a consultant retained by BP, testified to this process, referring to these channels as “wormholes.”
(Deposition of Dr. Robert Beirute, Vol. II, Aug. 30, 2010 at p. 508);

* Halliburton’s 9.875" x 7 Foamed Production Casing Post-Job Report, April 20, 2010, p. 2, HAL_0011219, at
11211.

1d.
“d.
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As discussed above, the negative pressure test conclusively established that zonal
isolation did not exist in the Macondo Well. Thus, hydrocarbons were exiting the formation and
entering the annulus because the annular cement did not establish zonal isolation and prevent
hydrocarbon migration. The hydrocarbons in the annulus could have moved upwards or
downwards to the reamer shoe.*® Once at the reamer shoe, the hydrocarbons would come into
contact with the shoe track cement, which, as discussed above, would have allowed for further
migration of hydrocarbons through the shoe track cement without displacing the shoe track
cement.

(2) Cement Contamination

The migration of hydrocarbons that can occur during the transitioning of cement can be
exacerbated by contamination of the cement. The contamination of cement alone could also
compromise the cement job, and allow hydrocarbon flow. With respect to the Shoe Track cement
in the Macondo Well, contamination could have occurred due to rat hole inversion. Generally,
rat hole inversion occurs when lighter weight mud in the rat hole swaps positions with heavier
weight cement in the shoe track, resulting in mud/cement contamination in the shoe track. The
mud in the rat hole at the Macondo Well was 14.0 ppg.*® The Shoe Track cement was 16.74
ppe.”' Thus, this creates the potential for the 16.74 ppg cement to swap places with the 14.0 ppg
mud, contaminating the shoe track cement.

Contamination of the Shoe Track cement can result either in channels in the semi-set
cement, or at the interface of the semi-set cement with the interior of the production casing.

Again, assuming that the hydrocarbons flowed to the reamer shoe, cement contamination could

*% Again, 1 offer no opinion as to whether the hydrocarbons exiting the formation moved up or down the annulus.

%0 BP Daily Operations Report — Partners (Completion), BP-HZN-2179MDL 0000401 2.

' HAL_0011211,




have formed a channel or channels for hydrocarbon flow through the shoe track cement. The
hydrocarbons could have flowed through the shoe track cement without forcing cement out of
the shoe track.

This concludes my report. I reserve the right to modify or change my opinions and the

comments of this report, as new information becomes available.
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GLOSSARY OF TERMS

API - American Petroleum Institute
API Spec — API Specifications

API RP — API Recommended Practice
API Standard — API Standard Practice
API TR — API Technical Report

bbls — barrels — 42 US gallons

bpm — barrels per minute

ISO — International Standard Organization
Ib/gal — pounds per gallon

MMS — Minerals Management Service
ppg — pounds per gallon

psi — pounds per square inch per foot

SOBM - Synthetic Oilbase Drilling Fluid
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EXHIBIT A

Curriculum Vitae and Selected Publications

DAVID G. CALVERT

June 2011
ADDRESS:
1416 Parkwood Dr
Carrollton, Texas 75007
Telephone: Business: 972 492-4865
Home: 972 492-4865
Cell: 972 742-7804
PERSONAL:
Date of Birth: September 8, 1934
Family: Married, 2 Children .
Health: Good
EDUCATION:

B.S. Degree (Chemistry), 1956
Northeastern State University, Tahlequah, Oklahoma

PROFESSIONAL ACTIVITIES:
30-year member of Society of Petroleum Engineers
Past chairperson of API Committee 10--Well Cements and member of the
committee since 1967 and current member of Sub-committee 10 (Well Cements)
Past member of the SPE Special Series Committee (served two terms)
Current member ISO Work Group 2—-Well Cements

TECHNICAL PAPERS AND PUBLICATIONS:
Author and/or co-author of numerous papers covering cementing, lost

circulation and sand control (listed below)
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EMPLOYMENT HISTORY:
May 2000—Present: Consultant working in the areas of cementing and loss

circulation. Currently working with Noble Energy on cement slurry designs for
their deep water projects offshore Israel, McMoRan on their projects in the Guif
of Mexico, Shale gas project for Chief Oil and Gas and a project with Messina
Chemical offshore Mexico. Assignments to date have been teaching cementing
sessions for Halliburton, Schlumberger(Dowell), Weatherford International,
preparation of cementing tenders and technical support for EnCana offshore
Eastern Canada(high temperature, high pressure gas wells), deep water wells,
remedial cementing work for UPR, gas injection project for
Tengizchevroil(TCO), preparation of cementing tenders for Husky Qil White
Rose project (east coast of Canada), development of best cementing practices for
Kerr-McGee(land operations), contract work for ExxonMobil (World Wide), and
for Nexen assisting with the change over of cementing service companies in their
Yemen operations as well as their cementing operations in Western Canada and
the North Sca area. Presently have a teaching assignment for Petroskills covering
. their worldwide operations. Developed a cementing and lost circulation
document for Burlington Resources for their Western Canada operations.
Technical support for BJ Services, Cimarex, and Weatherford International in the
area of well cementing. 1 have been an expert witness covering the arcas of
cementing techniques, equipment, and cementing materials. Long term cement
testing (HTHP) project for BP, America and the drilling of a deep gas well in the
Guif of Mexico was started in 2006 and is on going. A project was conducted in
2007 with Weatherford in Saudi Arabia to study the use of multi-stage cementing
equipment in one of Aramco’s field operations. A project with Nexen was started
in 2007 to assist in the drilling of a deep gas well in the Gulf of Mexico. A lost |
circulation project with Messina Chemical for work in the Middle East is on |

going. |

July 1992—May 2000: Job Title: Associate Engineering Advisor, MEPTEC,
Dallas, Texas. Support Mobil's cement and lost circulation technical services

work worldwide. The cementing area covers materials, equipment, and tools.

About 60 percent of my time was spent working with the offshore operations

(both shallow and deep water). The lost circulation area covers materials, mixing
. and placement techniques. 1 have taught classes in the above areas.
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August 1979--July 1992: Job Title: Engineering Associate, Mobil Research

Laboratory, Dallas, Texas. Support Mobil's worldwide cementing and lost
circulation technical services, conduct research in the area of cementing, and

taught in-house courses covering cementing and lost circulation.

February 1979--August 1979: Job Title: Development Specialist, Dowell, Tulsa,

Oklahoma. Responsible for introduction of all cementing materials and

techniques to Dowell operations and operating company laboratories. Advise both
laboratory and operations personnel on technical problems in regard to well

cementing

December 1977-—-February 1979: Job Title: Cementing Specialist, Dowell
Schlumberger, Contract to Petrobras, Brazil. Responsible for cement slurry

designs for the offshore operations of Petrobras. Advise cementing for land
operations and supported the Braspetrol international group.

June 1966--December 1977: Job Title: Development Specialist, Dowell,
Tulsa,Oklahoma. Worked in the technical services and research area of

cementing for Dowell and Dowell-Schlumberger. Presented in-house and
customer schools. Served as a Laboratory Group Leader during this time
frame also.

October 1964--June 1966: Job Title: District Laboratory Supervisor, Dowell,
Houston, Texas. Laboratory duties included the testing of

cements, cement slurries, and job design for the Houston operating area.

June 1960--October 1964: Job Title: Chemist, Dowell, Tulsa, Oklahoma.
Primary work responsibility covered acidizing, fracturing and sand control

from the standpoint of technical service. Worked on the development of

new products in acidizing, fracturing and sand control.

August 1956--June 1960: Job Title: Chemist, DX-Sunray Oil Company Tulsa,
Oklahoma. Worked in the area of quality control and material processing of

refinery products. Conducted customer tours.




ARTICLES, PAPERS AND DOCUMENTS
Primary Cementing Course, materials presented to operating company

engineers, (D. G. Calvert); December 10-13, 2007; Dubai, Untied Arab
Emirates ’

Cementing Practices Course, materials presented to ConocoPhillips engineers, (D.
G. Calvert and Larry Moran); November 26-30, 2007, Houston, TX

Cementing Practices Course, materials presented to operating company engineers,
(0. G. Calvert); October 27-31, 2007, Saudi Arabia

Cementing Practices Course, materials presented to ConocoPhillips engineers, (D.
G. Calvert and Larry Moran); August 27-31, 2007, Houston, TX

Cementing Practices Course, materials presented to operating company engineers
(D. G. Calvert); July 23-27, 2007, Houston, TX

3

Cementing Practices Course, materials presented o operating company engineers,
(D. G. Caivert); July 23-28, 2006, Houston, TX

New API Practices for Isolating Potential Flow Zones During Drilling and
Cementing Operations; SPE No. 97168; co-author (D.G. Calvert); Oct 9-12 2005;
Dallas, TX

Cementing Practices Course, materials presented to operating company engineers,
(D. G. Calvert); August 15-19, 2005, Aberdeen, Scotland

Finite Element Analysis Helps Engineer the Cement Sheath for Production
Operations; co-author (D.G. Calvert); Halliburton Seminar; 9-10 May 2005;
Calgary, Alberta, Canada

Guidelines for Setting Plugs-Vertical to Horizontal; co-author (D.G. Calvert);
Halliburton Seminar; 9-10 May 2005; Calgary, Alberta, Canada
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Cementing Practices Course, materials presented to ARAMCO, (D. G. Calvert);
May 15-19, 2004, Saudi Arabia

Cementing Practices Course, materials presented to operating company engineers,
(D.G. Calvert); April 26-30 2004, Houston, TX

Primary Cementing Course, materials presented to operating company engineers;
co-author (D.G. Calvert); October 7-8, 2003, Calgary, Alberta, Canada

Cementing: Primary and Remedial Course, materials presented to operating
company engineers; (D.G. Calvert); April 2003, Houston, TX

API RP 65-1 Cementing Shallow Water Flow Zones in Deep Water Wells; co-
author (D.G. Calvert) issued September 2002

Well Construction Cementing Course, materials presented to operating company
engineers; co-author (D.G. Calvert); April 2002, Calgary, Alberta, Canada

Cementing for Operating Company Engineers Course, materials presented to

operating company engineers; co-author (D.G. Calvert); May 24-26, 2000, St.
Johns, Newfoundiand, Canada

Determination of Temperatures for Cementing Wells drilled in Deep Water:
SPE/IADC No. 39315; co-author (D.G. Calvert); 3-6 March 1998; Dallas, TX

Plug Cementing; Horizontal to Vertical Conditions; SPE No. 30514; co-author
(D.G. Calvert); Oct 22-25, 1995; Dallas, TX

A Laboratory Study of Cement and Resin Plugs Pleaced with Thru-Tubing Dump
Bailers; SPE No. 24574; co-author (D.G. Calvert); Oct. 1991; Washington, DC

Improved Cementing Operations-A Field Study; SPE/IADC No. 23987; 11-14
March 1991 co-author (D.G. Calvert)

Special Cementing Conditions; Chapter 10, API Worldwide Cementing Practices
co-author (D.G. Calvert); issued January 1991
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API Oil Well Cementing Practices; co-author (D.G. Calvert) OTC No. 6210; May
7-10 1990; Houston, TX

Cementing Off, Plugging, and Re-Drilling of Water Wells; co-author (D.G.
Calvert); Water Well Journal, July 1975

The Use of Sea Water In Well Cementing; co-author (D.G. Calvert); Journal of
Petroleum Technology, June 1975

Improved Primary and Remedial Cementing With Thixotropic Cement Slurries;
co-author (D.G. Calvert); SPE 3833, presented April 10-12, 1972, Denver,
Colorado ' B

The Real Story of Cement Expansion; (D.G. Calvert); prescnted June 2-4, 1971,
Billings, Montana
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EXHIBIT B

Arbitration and Cases

Approximate Date Case

10/11/2009 Comanche Exploration Company, L.LLC vs. BJ
Services — Expert Report
USDC, Western District, Oklahoma

10/2008 Weatherford vs. Case Tech — Deposition
USDC, Southern District, Houston

7/2007 Will-Drill Production vs. BJ Services —

Arbitration Proceedings, Houston, TX
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EXHIBIT C

Compensation

I am being compensated at a rate of $250/Hour, plus reasonable travel and other

expenses. My compensation is not related to the outcome of this case.




EXHIBIT D

List of Materials Reviewed

¢ API Publications and Materials

Q0 00O 000 OO0

API Spec 10A Cement and Materials for Well Cement, 2001

API RP 10B-2 Testing of Well Cements, 2004

API RP 10B-3 Deep Water Cement Testing, 2004

API RP 10B-4 Foam Cement Testing at Atmospheric Conditions, 2004

API RP 10B-6 Gel Strength Testing, 2010

API Spec 10D Testing of Bow Centralizers, 2001

API RP 10F Testing of Float Equipment, 2003

AP] RP 65-Part 2, May 2010

API Standard 65, December 2010

API RP 96 First Edition, First Ballot, Deepwater Well Design and Construction

e Publications

o

o)

o

“Well Cementing: Second Edition,” Erik B. Nelson and Dominique Guillot ed.
(2d ed. 2006).

“Petroleum Well Construction,” Michael J. Economidss, Larry T. Watters and
Shari Dunn-Norman, eds. (1998)

“Worldwide Cementing Practices: Chapter 4 Primary Cementing,” Fred Brooks &
W.H. Grant Jr. (1st ed. 1991)

“Cementing,” Dwight K. Smith ed., Society of Petroleum Engineers, Monograph
Vol. 4 (Rev. ed. 1990)

e Transocean IADC Daily Drilling Reports

O 00 00 o0

4/1/10 - 4/20/10: TRN-INV-01032773 - TRN-INV-01032859
4/16/10: BP-HZN-MBI00136849 - BP-HZN-MBI(0136852
4/17/10: BP-HZN-MBI100136931 - BP-HZN-MBI00136935
4/18/10: BP-HZN-MBI00136936 - BP-HZN-MBI00136939
4/19/10: BP-HZN-MBI00136940 - BP-HZN-MBI00136945
4/20/10: BP-HZN-MBI00136946 - BP-HZN-MBI00136950

¢ BP Daily Operations Reports - Partners (Completion)

00 OO0 000

4/01/10: BP-HZN-2179MDL00021053 - BP-HZN-2179MDL00021058
4/02/10: BP-HZN-2179MDL00010446 - BP-HZN-2179MDL00010452
4/03/10: BP-HZN-2179MDL00011493 - BP-HZN-2179MDL00011500
4/0410: BP-HZN-2179MDL00003449 - BP-HZN-2179SMDL00003454

4/05/10: BP-HZN-2179MDL00007479 - BP-HZN-2179MDLG0007483
4/06/10: BP-HZN-2179MDL00004095 - BP-HZN-2179MDL.00004099
4/07/10;: BP-HZN-2179MDL03772344 - BP-HZN-2179MDL03772348
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4/08/10: BP-HZN-2179MDL02055260 - BP-HZN-2179MDL02055268
4/09/10: BP-HZN-2179MDL01287507 - BP-HZN-2179MDL01287512
4/10/10: BP-HZN-2179MD1.01287513 - BP-HZN-2179MDL01287518
4/11/10: BP-HZN-2179MDL00001788 - BP-HZN-2179MDL0000] 791
4/12/10: BP-HZN-2179MDLO00015911 - BP-HZN-2179MDL00015914
4/13/10: BP-HZN-2179MDL03490019 - BP-HZN-2179MDL 03490023
4/14/10: BP-HZN-2179MDL00002674 - BP-HZN-2179MDL00002678
4/15/10: BP-HZN-2179MDLO0003614 - BP-HZN-2179MDL00003618
4/16/10: BP-HZN-2179MDL00003541 - BP-HZN-2179MDL00003545
4/17/10: BP-HZN-2179MDL00005433 - BP-HZN-2179MDL00005438
4/18/10: BP-HZN-2179MDL03426590 - BP-HZN-2179MDL03426594
4/19/10: BP-HZN-2179MDL00004012 - BP-HZN-2179MDL00004018

0O 00O0CC0CO0OO0O 0O O0O0O0 0

¢ Deposition Testimony

Ambrose, Billy
Beirute, Robert
Chaisson, Nathan
Clawson, Bryan
Cowie, James
Cunningham, Eric
Faul, Ronald
Gagliano, Jessie
Gardner, Craig
Guide, John
Haire, Christopher
Kellingray, Daryl
Lambert, Lee
Lirette, Brent
Little, Ian

Morel, Brian

O’ Bryan, Patrick
Quirk, Tim

Roth, Thomas
Sabins, Fred
Sannan, Stuart
Sims, David
Tabler, Vincent
Walz, Greg

OO0 0CO0QC0O0O0O0CO00O0000CO0O0O00 00 O0OO0CO0OO0

»  Witness Statements

o Exh. 0007: Brian Morel Interview Notes, (4/27/10), BP-HZN-MBI00021304 -
BP-HZN-MB100021347




o Exh. 4506: Brian Morel Interview, (5/10/10), BP-HZN-CEC020266 - BP-HZN- .
CECO020275

o Exh. 004; Interview with Don Vidrine, BP-HZN-MBI00139573 - BP-HZN-
MBI00139576, BP-HZN-CEC020346 - BP-HZN-CEC020350

o Exh. 0195: Handwritten Notes - John Guide Interview, (5/12/10), BP-HZN-
BLY00104243 - BP-HZN-BLY 00104239

o Exh. 0224: BP Incident Investigation Team - Notes of Interview with Erick
Cunningham, (7/16/10 ), BP-HZN-BLY00061269- BP-HZN-BLY 00061272

o Exh, 0284: BP Incident Investigation Team - Notes of Interview with Greg Walz,
(7/29/10), BP-HZN-BLY00111497 - BP-HZN-BLY00111507

o Exh. 0296: Interview with Mark Hafle, (7/08/10), BP-HZN-BLY00103032- BP-
HZN-BLY00103038

o Exh, 4447: Interview with Mark Hafle, (7/08/10), BP-HZN-BLY 00144208 - BP-
HZN-BLY(00144214

o Exh. 0358: Jim McKay Handwritten Notes - Brian Morel Interview,(5/10/10),BP-
HZN-BLY 00061629 - BP-HZN-BLY 00061643

o Exh. 2033: Telephone Interview of: Jesse Gagliano, (6/11/10)

o Exh. 2158: Interview of Lee Lambert, (4/29/10) (with Handwritten Notes), BP-
HZN-BLY00130264 - BP-HZN-BLY 00130268

Exh. 3572: Interview of Robert Kaluza(4/23/10), TRN-HCJ-00121085 - 21096

Exh. 3576: Notes from interview of Robert Kaluza (4/25/10), BP-HZN-
BLY00045995 — 45999

o Exh. 7085: Interview with John Guide, (7/01/10)

* Correspondence

o Ex. 547: April 20, 2010 Brian Morel Email re: Ops Notes, BP-HZN-
MBI00129108

o Ex. 566: April 20, 2010 Brian Morel Email re: Ops Notes, BP-HZN-
2179MDL0O0161670

o April 20, 2010 Email from Nathaniel Chaisson re: 9.875” x 7” Casing Post Job,
HAL_0011208

o April 21, 2010 e-mail from Lee Lambert , BP-HZN-2179 MDL 00413137

o BP DWH Accident Investigation Report and Appendices
e Transocean Investigative Report, Vols. 1 and 2

e  Macondo: The Gulf Qil Disaster, Chief Counsel's Report 201 I: National Commission on
the BP Deepwater Horizon Oil Spill and Offshore Drilling

¢ 0Oil Spill Commission Report of Cement Testing

e Exh. 0806: National Commission on the BP Deepwater Horizon Oil Spill and Offshore
Drilling Cement Testing Results
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Bureau of Ocean Energy Management Regulation and Enforcement Report Regarding
theCauses of the April 20, 2010 Macondo Well Blowout, September 14, 2011

Appendix M: JIT Macondo Well Testing, Oilfield Testing and Consulting, August 1,
2011

Engineering Report on Testing of Weatherford M454P Float Collar, Report PN 1751225
Prepared for: BP America Inc. Houston, Texas, Stress Engineering Services Inc.
November 22, 2010, BP-HZN-2179 MDL 00321996

Horizon Incident Float Collar Study — Analysis, Report PN 1101198 Prepared for: BP
America Inc. Houston, Texas, Stress Engineering Services Inc. November 22, 2010, BP-
HZN-BLY(00] 26963 - BP-HZN-BLY00127217

Phil Rhae, Deepwater Horizon Macondo Blowout: A Review of Cement Design and
Procedures, October 20, 2010, TRN-INV-0329112] - TRN-INV-03291157

George Birch, Review of Macondo #1 77 x 9-7/8” Casing Cementation, April 7, 2011,
TRN-INV-01859997 - TRN-INV-01860055

Chevron Cement Testing Results, National Commission on the BP Deepwater Horizon
Oil Spill and Offshore Drilling, October 28, 2010, TRN-INV-00790916 - TRN-INV-
00790953

Expert Reports

o Calvin Bamhill, September 2011
o Glen Benge, August 2011

BP Well Programs/Plans for Macondo Well

o BP’s GoM Exploration Wells-MC252#1-Macondo Prospect-Well Information-
September 2009, BP-HZN-CEC(008714 - BP-HZN-CEC008726

o January 2010 Drilling Program, BP-HZN-2179MDIL.01313651- BP-HZN-
2179MDL01313766

o BP’s Initial Exploration Plan-Mississippi Canyon Block 252-OCS-G 32306-
February 2009, BP-HZN-2179MDL000601095 - BP-HZN-2179MDL0000i218

o Ex. 1157: BP’s GoM Exploration Wells-MC252#1-Macondo Prospect- 9 7/8”
Casing Interval-January 2010, BP-HZN-MBI00100387 - BP-HZN-MBI001006402

o Ex, 841: BP’s GoM Exploration Wells-MC252#1 STO(BP01-Macondo Prospect-
7° x 9 7/8” Interval-April 15, 2010, BP-HZN-MBI00128340 - BP-HZN-
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Cementing Group Practices, Ex. 790: Gulf of Mexico SPU: Recommended Practice for
Cement Design and Operations in DW GoM, October 8, 2009, BP-HZN-
2179MDL00360844 - BP-HZN-2179MDL00360865

BP Group Practices/Recommended Practices

o Exh, 1376: GP 10-00 - Drilling and Well Operations Practice-E&P Defined
Operating Practice, BP-HZN-BLY00163802 -BP-HZN-BLY 00408043




o Exh. 0215: GP 10-10 - Well Control: Group Practice - BP Group Engineering
Technical Practices, November 18, 2008, BP-HZN-2179MDL00438005 - BP-

HZN-2179MDL00408026

o Exh. 0094: GP 10-35 - Well Operations: Group Practice - BP Group Engineering
Technical Practices, BP-HZN-2179MDI.(0373833 - BP-HZN-
2179MDIL.00373852

o Exh. 0184: GP 10-60 - Zonal Isolations Requirements during Drilling Operations
and Well Abandonment and Suspension: Group Practice — BP Group Engineering
Technical Practices, BP-HZ-2179MDL00269659 - BP-HZ-2179MDL00269673

TA Procedure Rev. 0 from Morel, et al, (1/27/10), BP-HZN-CEC005003

Exh. 1968: TA Procedure Rev. 1 from B. More! (4/12/10), BP-HZN-MBI00126181, BP-
HZN-2179MDL00272297-00272317
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BP-HZN-CEC022025-38, BP-HZN-2179MDL00357044
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(4/13/10), BP-HZN-2179MDL00249339-356

Macondo Well Production Casing Design (Opticem) Reports

o Halliburton 9 7/8” x 7” Production Casing Design Report, (4/18/10),
HAIL._0010988 - HAL_0011020

o Exh, 2040: Macondo #1-9 7/8"X 7" Production Casing Design Report-For: Brian
Morel, (4/14/10), HAL 0010336 to HAL_0010354

o Exh. 1388: Macondo #1 - 9 7/8"X 7" Production Casing Design Report -For:
Brian Morel, (4/10/10), HAL_0010699 - HAL 0010720

Macondo #1 - 9 7/8”X7” Production Casing Design Report — For BrianMorel, (4/15/10),
HAL 0010592-0010611

Halliburton Macondo Cement Proposals

o 97/8"X 7" Production Casing Proposal (4/17/10), BP-HZN-CEC011444-011455
o 97/8"X 7" Production Casing Report {4/18/10) BP-HZN-CEC021441 - BP-HZN-
CECO0214352

Vincent Tabler’s Tally Book, Exh. 3036: Tabler Tally Book-From Tabler Interview,
(5/4/10), BP-HZN-BLY 00061768 to BPHZN-BLY 00061784

Nathan Chaisson’s Tally book, Exh. 718: Chaisson Tally Book, HAL-CG0000515-HAL-
CG0000527

Halliburton 9.875" x 7 Foamed Production Casing Post Job Report, April 20, 2010,
HAL_0011210 - HAL_0011221




Ex. 604: Halliburton/Sperry Sun Chart (4/18/10 — 4/20/10), HAL_0048973 -
HAL_0048974

Halliburton Realtime Data, BP-HZN-BLY 00132084

Sperry Sun documents

Surface Time Log (4/20/10), Exh._ 1500, BP-HZN-2179MDL0044144, BP-HZN-
2179MDL.00417995-6, BP-HZN-2179MDL00418722-3

Sperry Drilling Services Daily Operations Report #79, April 20, 2010, HAL 0478843

Weatherford Technical Unit, Flow-Activated Mid-Bore Auio-Fill Fioat Collar Model
M45A0, BP-HZN-MBI00129226 -BP-HZN-MBI00129232

Weatherford Technical Unit, Dual Wiper Plug Cementing Systems DWPNR System,
March 25, 2010

4/1/10 Weatherford Delivery Ticket re: Reamer Shoe, Float Collar and Centralizer Subs,
WFT-MDL-00022635 - WFT-MDL-00022636

Schlumberger Triple Combo Log for Macondo Well, April 13,2010, Exh. 3540
Schlumberger Laminated Sands Analysis, April 16, 2010, Exh. 3541
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