C-8 Correspondence — Miyoko Sakashita

From: Miyoko Sakashita [mailto:miyoko@biologicaldiversity.org]
Sent: Tuesday, March 21, 2023 3:28 PM

To: CityClerk <CityClerk@longbeach.gov>

Subject: CBD Sources Part 1.5

-EXTERNAL-

Miyoko Sakashita

Oceans Director | Senior Counsel

Center for Biological Diversity
1212 Broadway, Suite 800
Oakland, CA 94612

tel. 510-844-7108 | miyoko@biologicaldiversity.org
@endangeredocean | Center for Biological Diversity



mailto:miyoko@biologicaldiversity.org
https://urldefense.com/v3/__https:/nam02.safelinks.protection.outlook.com/?url=http*3A*2F*2Fwww.biologicaldiversity.org*2F&data=01*7C01*7Cmiyoko*40biologicaldiversity.org*7C20906a99d7054d795bb408d7ed3aee8a*7C95c0c3b8013c435ebeea2c762e78fae0*7C1&sdata=knxXCFGGM2a4nPTz4eSOQ3WzCzNvWrWXwA7oLEdsC58*3D&reserved=0__;JSUlJSUlJSUlJSU!!MKV5s95d0OKnVA!p90dCe00zd2h1KeBeCvfav3nNMZxkuInA0qrNmqfzsnAOVkcX8hrE2_ksWn4S1As8SAt-3CiUkdg6hapMQKv1IDE4inRzjZL$
https://urldefense.com/v3/__https:/www.name-coach.com/miyoko-sakashita__;!!MKV5s95d0OKnVA!p90dCe00zd2h1KeBeCvfav3nNMZxkuInA0qrNmqfzsnAOVkcX8hrE2_ksWn4S1As8SAt-3CiUkdg6hapMQKv1IDE4i4nkwmW$

i _RERPORT-OF.OCCURRENCE.-...TYPE_C Date _ 8-8-11

LOCATION Midway-Sunset

Operafor Berry Petroleum Representative Aubry Branson Phone 213-7508
Occurrence Detected _ August 8 2011 ; 100C  am/pm
month, day year
Occurrence Ended _ August 8 2011 ; _2200  am/pm
manth, day year ! .
Field Midway-Sunset Sec., T.,R. 2 318/22E Lease and Well Southwestern 4737

" Other Location Descriptioh Nearest well is Southwestermn 4737. This surface [ocation is within a couple hundred yards of the June
12, 2011 reactivation of surface expression 24, This is the 34" surface expression in Berry's North Midway preduction area.

Q.E.S. Notifled? 11-4692 . {toll-free number: 800-852-7550)

DOGGR Netifled by (Name, Affiliation, Phone Number, and Time) Aubry Branson, Berry Safety Supervisor, 213-7508, 1130 hrs

Voiume of Spill  Less than 5 bbls bbls oll  bbls water

Areal Extent Diatomacecus earth mixed with water and oil. Mound 40’ x 50' x &', Spray 70’ x 50', Debris expelled vertically tc at
least 60 ¢ ” o

Property or Waterways Damaged or Thfeatened N/A

Weather and Sea Conditions (Offshore Spills Only} N/A

Injuries N/A

Source and Cause of Occurrence  Steam injection over formation fracture gradient inta shallow diatomaceous cil reserveir,
forcing formation material with water and oil to surface. '

Containment and Cleanup  After confidence is astablished that expression activity is finished, grOuhd wiil be tested for stabiiity, the
expelied material removed, and the vent will be excavated to determine the subsurface cavity's extent, if any. Site will be backfilled
and compacted.. Markers and barriers will be placed. '

Operator Plans to Prevent Reoccummence  Six wells have been shut in. Complete surface expression activity ceased 12 hours after

wells shutin. Subsurface geological and reservoir studies will be conducted to determine future steam injection activity.

Estimate of Propeft_y’ Damage (dollar loss) : or Cleanup Cost

Additional Information This surface expression occurred at the comer of a terraced area that included many steam lines, steam
line header, storage tanks and storage shed. A short time prior to the surface break through, a truck was driven over the vent
location to near the storage shed. After the surface expression activity began the worker was isolated at the location, the surface

expression' blocking vehicle movement. The worker evacuated the site safely by walking around the surface expressicn. A 300"

restriction zone around the site was established with 3 security guard stations at access points. This is a BLM lease and personnel

from that agency respended fo the event. According a Berry employee other past surface e'x'messions have aiso ejscted fluid and
material tens of feet vertically.

{Use reverse slde If additional space Is needad.}

Report Prepared by Michael Toland : Date August 10, 2011

0G134 (3/38)
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| ..._w.m:.< Petroleum

8/28/11



REPORT OF OCCURRENCE TYPE C Date  9-28-11
LOCATION Midway-Sunset

Operator  Berry Petrcleum Representative Aubrey Branson Phone 681-213-7508
Occurrence Detected _ August 28 2011 730 ' am/pm |

. montn, day year

Occurrence Ended __ August 29 - _ 2011 , 0400 am/pm

-+ - monlr, day ST yaar

Figld Midway-Sunset Sec, T, R 2 T318/R22E Lease and Well Solthwestern

Other Location Description Near well 48-36. Approximately 100" northwest of surface exprassion 34

O.E.5. Notified? 11-5087 (toll-free number: 800-852-7550}

DOGGR Notified by (Name, Affiliation, Phone Number, and Time) Aubrey Branson 661-213-7508. On call engineer notified at

1130 hrs.

Volume of Spill 206 bbls fluid & mud bbls i, bbis water

Arezl Extent Approximately 40° X 50', up to 4' high.

Property orWateways Damaged or Threatened N/A

Weather and Sea Conditions {Offshere Spilis Onfy) N/A

" Injuries N/A

Source and Cause of Occurrence  Steam injection over formation fracture gradient into shallow diatomaceous of resernvoir,

forcing formation material with water and oil to surface.

Céntainment and Clean'up After confidence that expression activity has terminated, ground will be tested fo'r'stabﬂity,.the'expe\led

material removed, and the vent will be excavated to determine the subsurface cavity's extent, if any. Site will be backfilled and -

compacted. Markers and barriers will be placed,

Operator Plans to Prevent Reoccurrence  After surface expressioﬁ activity began, flow back on area wells was increased to help

relieve pressure. Area has not been steamed since the August 8 surface expression 34 erupted.

Estimate cf Property Damage (dollar loss) or Cleanup Cost

Additional Information Two brief high pressure releases occurred as aclivity began, both expelling fluid to-an-estimated height of, -

60", The first release lasted 5 to 7 minutes followed 20 minutes later by a second release of shorter duration. After a few hours of -

low intermittent eruption activity, the surface expression continued to "bubble” until G400 hrs on 8-29-11. Total from time from.

initiation of activity to complete inactivity was approximately 22.5 hrs, As reported by a Beiry empioyee‘ a short, sharp ground

tremior was fslt immediately prior to firgt high pressure release,

Site visited by on call engineer Nancy Irving on August 28, 2011 at approximately 1245hrs and Michael Toland on August 29, 2011

&t approximately 1000 hrs,

{Use reverse slde if additional space is needed.)

Report Prepared by  Michael Toland . L Date August 29, 2011
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RE_PORTVOFVOC'GUﬁRENCE TYPECD  Bae 0MiA1
' ' LOCATION  Midway-Sunset

* Operater Bermry Petroleum ! Representative Aubrey Branscn Phone 661-213-7508
Océurrence Detected _ October 4 ,2011 ¢ 0118 am/pm o
month, day year } )
Occurrence Ended _ Ongoing as of 10/7 2011 ; am/pm -
© month, day year . .
Field Midway-Sunset Sec, T.,R. 3 315/22E Lease and Well Belgian

Othef Location De{sqf]p_ﬂo n" ‘Reactivation of surface eXDreSSIon#18,apprommate!y 200" northwest of well 23-19. Fluid surfaced

from 12” to 14" hole adjacent to the cement base pad for the French drain.installed to captl_jre fluid from surface expression #18

O.E.S. Notified? 11-5885 . - - {toll-free number; 800-852-7550) ©

DOGGR Notifled by (Name, Affiliation, Phone Number, and Time) Aubray Bran'son, Berry Petro[e_um_:, 213-7508, 0045 hrs.
Note: This is 8 Y2 hours after detection. Cal EMA was notified at 0938 hrs.

Volume of Spill 175 bbls as of 10/6/11  bbls oil; 475 bbls as of 10/8/11 bbls water

Areal Extent  Approximately 2 16 10 yds x 300 yds acrass terrace and down surface road, approximately 50 yds down tefrace slope

and 50 yds down dry craek bed.

Property or Waterways Damaged or Threatened Approximately 50 yds of a dry, unnamed, ephemeral stream bed.

Weather and Sea Conditions (Offshore Spilis Only) N/A

Injuries N/A

Source and Cause of Cccurrence  Steam injection over formation fraciure gradient into shallow diatomaceous ofl reservair,

: creating fractures that allow formation water and oil fo surface.

Containmant and Cleanup Backhoe, vacuum trucks and hanc crews: Biologist from McCormick Envirenmental confirmed no

wildlife take during spill and no threat to wildlife during cleanup. Accelerated Environmental was centracted to perform removal of

fluid from terrace slope and creek bed. Fish and Game approved cleanup plan and signed off on completion. of cleanup on 10/6/11.

Operator Plans to Prevent Reoccurrence Three vicinity welis that ware on injection, 27-19, 24-18 and 23-21 and were immediately

shut-in. Evaluation of area steam injection history, as well as tilt meter data to be performed. - -

Estimate of Property Damage {(dollar loss) ~ or Cleanup Cost

Additional Information This is a low energy reactivation of surface expressicn #18 that first-occurred approximately two years ago

and repartedly had several recccurrences of breakthroughs in the immediate vicinity over an unconfifmied amount of time.

Information regarding surface expressions is incomplete during this period. An indication of the.arsa of concern for surface

expression #18 is the approximate 100" x 30’ restrictive barrier around the site. This particufar site, however, has not had any

surface expression aclivity during the past year. A 73 bbl surface expression occurred approximately 300" northwest of this site,
near well 24-18 on 10/8/10.

A vertical French Drain and pump were placed at the surface expressicn #18 location. Pumps are installed with a French drain over

a surface expression when the amount of seepage economically warrants the cost, replacing of vacuum trucks. A horizontal drain

was also installed in the subsurface at this location after the initial surface expression activity,

" Area around surface expression has been bermed to capture the continuing minor flow of fluid.

(Use reverse sida if additional space is needed.)

Report Prepared by _ Michagl Toland Date 10/7/11

QG184 (3199}
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- Avgust 24, 2011 .

Mr. Dan Wermiel ‘

State of California, Department of Conservation
Division of Oil, Gas and Geothermal Resources
4800 Stockdale Highway

Suite 417 :

Bakersfield, CA 93309

Subject: = Cause and Prevention Plan for Surface Event SE 2011-8-8
Berry Petroleum Company, Project #46400390 '
Southwestern Lease, Section 2, T318, R22E, MDBEM
Midway Sunset Field
Kern County, CA

Dear Mr, Wermiel:

Included in this document is a description of the activity that caused surface event SE 2011-8-8,
including ground monitoring daily reports for the five previous days leading up to the surface
expressions, and what steps Berry Petroleum Company (Berry) is taking to prevent further
surface expressions in the area. Following the corrective action outlined in this report, there has-
been no reoccurrence of flow at the surface event location.

‘Summary of Event:

The event was identified around 11:00am on August 8, 2011. All activity at the event had
completely ceased by 10:00pm the same day following actions taken to remove steam from the
area. The event consisted primarily of dry steam with trace amounts of oil, affecting an area
approximately 20 feet by 20 feet. The flow of steam carried with it soif, creating a cone of soil
material surrounding the source of the flow. See Attachment 1 for the approximate location of
SE 2011-8-8.

Summary of Injection Activity and Response:

No wells within 300 feet of the surface event location were on injection at the time of the event.
‘The nearest wells and their respective distances from SE 2011-8-8 were as follows:

o SW 48-42 (API# 04030417060000), 500’
»  SW41-37 (API# 04030337470000), 590
» SW41-35 (API# 04030337460000), 590°

Based on an analysis of wells with highest cumulative injection volumes, SW 41-35 and SW 41-
37 were removed from steam immediately. Activity at the event location gradually subsided
until completely stopping around 10:00pm that evening. Refer to Attachment 2 for a summary



of injection pressure and rate data for these wells for the five days prior to the event, and those
noted during and subsequent to the surface expression.

Tt should be noted that tiltmeter ground monitorng reports did not indicate any fracture activity
in the area of the surface event at the time of the event. Please see Attackment 3 for a copy of all
fracture reports received by Berry over the five days prior to the surface event and including the -
day of.

Berry followed all company safety response procedures in responding to the surface event. See
Attachment 4 for a copy of Berry’s standard safety response for surface events.

Cause:

An analysis of well performance in the area of the surface event indicates that the wells removed
from steam in response to the surface event were 'not directly connected to the surface event. No
abnormal injection rate or pressure behavior was observed with either of the wells. The
subsequent flowbacks for each well exhibit a sustained pressure response, indicating the injected
- flvid was contained local to the wellbore meaking it highly unlikely the wells were cormected to
the event located 590 fect away. See Attachment 1 for the injection pressure and rate data for the
five days prior to the surface event.

The analyms instead identified two WeHs on flowback at the time of the event, with abnormal
pressurs profiles preceding the event which were determined to be the cause of the event. The
two wells identified are as follows:

o SW 45-37 (API# 04030336950000)
*  SW42-40 (APT# 04030337510000)

Neither of the two Wells were on steam at the time of the surface event, but both experienced
similar increasing pressure trends over the month prior indicating the wells were in
communication with each other. Based on the pressure and temperature data recorded over this
time period, it was determined that the well SW 42-40 was on steam injection, althoughits
operating status was set to flowback, SW 45-37 exhibits a similar, lower magnitude pressure
trend over the same time period, indicating it was likely providing pressure relief to the
prolonged steam injection into SW 42-40. On 8/7/2011 at 9:00pm, SW 45-37 was temoved from
flowback and placed on soak in response to high facility pressures resulting from field
compression constraints. SE 2011-8-8 was reported at 11:00am the following morning, located
200 feet away from SW 45-37. See Attachment 5 for the pressure and temperature data for the
two wells for the 30 days prior to the event.

Prevention Measures:

To prevent future flow activity at SE 2011-8-8 the two wells identified above (SW 45-37, SW
42-40) have been locked and tagged out and removed from the active steam rotation. The wells
will continue to be used for pressure surveillance in the area to identify any abnormal pressure

- trends that could precede a reactivation of the surface event. The wells will be evaluated for



recompletion or workover potential and the DOGGR will be notified of any proposed alterations
to the wells.

Berry performed a cause mapping exercise following the conclusion of the event to determine
how a well was on injection with an incorrect status, The outcome of the cause mapping
exercise was to determine why it happened, and how it can be prevented from happening again.
The root cause was determined to be that a special event (power failure, communication errors,
facility upsets) distracted the operator that originally switched the well into steam from correctly.
updating the status of the well in the computer system. To prevent this same mistake from
happening again, a number of action items were identified as follows:

s Operations team to walk headers daily to verify well status matches actual status
Create visual aids to identify which wells are actively injecting on a header

¢ - Add limit switch to the steam valve that automatically updates well status (no operator
input required) ' '

e Evaluate automation of on/off steam control to automatically update status (no operator
input required)

s Create a visual aid to identify abnormal pressure conditions while.on flowback

Berry has implemented, and is in the process of implementing each of these action items to
ensure that the root cause for this failure is not repeated. Berry continues to utilize Cause

Mapping and Root Cause Failure Analysis to continuously improve its efforts to prevent surface
events.. ' '



- Steam Re-Initiation Plan:

It is proposed that steam be re-introduced to the surrounding area. For all wells that fall withina
150 foot radius of the surface event location and the two wells identified as being connected to
the surface event (SW 45-37, SW 42-40) it is proposed that steam be re-initiated one well at a
time. This strategy will allow Bezry to quickly identify and remove steam from the offending
well if any activity is noted at the surface event location during the steam re-~initiation process.
Once each well has been cycled, and confirmed to not be connected to the surface event, cyclic-
operations will continue as normal. Any additional activity at SE 2011-8-8 resulting from re-
initiation of steam to the area will be reported to the DOGGR immediately.

Sincerely, ' ' B Date:

Marc Whitezell

Diatomite Technical Team Lead

Berry Petroleum Company

5201 Truxtun Avenue, Suite 300
" Bakersfield, CA 93309-0640

Approval of Steam Re-Initiation Plan: Date:

Dan E. Wermiel

Senior Qil and Gas Engineer

State of California, Department of Conservation
Division of Oil, Gas and Geothermal Resources
4800 Stockdale Highway

Suite 417 '

Bakersfield, CA 93309



Attachment 1
Approximate Location of SE 2011-8-8
Southwestern Lease, Section 2, I31S, R22E, MDBM

Midway Sunset Field
Kern County, CA
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| Attachment 2

Pressure/Rate Data for wells: W 41 -35 , 41 -3 7A &B, 48-42A&B



8/3/2011 SW 41-35 1500 0
8/4/2011 SW41-35 1500 0
8/5/2011 SW 41-35 1500 0-
8/6/2011 SW-41-35 1500 0
8/7/2011 SW 41-35 1500 0
8/8/2011 SW 41-35 1500 0
8/3/2011 | SW41-37A 283 = 0
8/4/2011 - | SW41-37A | 298 0
8/5/2011 SW 41-37A 301 0
8/6/2011 SW41-37A | 277 0
8/7/2011 SW41-37TA 7| 449 478
8/8/2011 SW 41-37A 597 438
8/3/2011 SW 41-37B 288 0
8/4/2011 SW 41-37B 283 0
8/5/2011 SW 41-37B 269 0
8/6/2011 SW 41-37B 244 0
8/7/2011 SW 41-37B 459 488
8/8/2011 SW41-37B 587 437
8/3/2011 SW 48-42A 247 0
8/4/2011 SW 48-42A 250 0
8/5/2011 SW 48-42A 241 0
8/6/2011 SW 48-42A 229 0
8/7/2011 SW48-42A 223 0
8/8/2011 SW 48-42A 509 246
8/3/2011 SW 48-42B 246 0
8/4/2011 SW 48-42B 238 0
8/5/2011 SW 48-42B 226 0
8/6/2011 SW 48-42B 220 0
8/7/2011- SW 48-42B 216 0
8/8/2011 SW 48-42B 572 515




Attachment 3

Tiltmeter reports during 5 days prior to SE 2011-8-8

Approximate location of SE 2011-8-8 identified by red star



| Berry Southwestern Lease
Reservoir Mouitoring Event Locator
EVENT START: 030172011 10:10 hrs

EVENT END: 9240242011 09:30 hiz

Event Fracture Parameters

Depih= 680t Top Distomite =439 &t Difference = 321 it
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Fracture Dip =20 deg SE
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{ Estimated Frechire Diameter = 340 ft.

Berry Southnwestern Lease

Reservoir Monitoring Event Locator
EVENT START: 0810272012 0943 hrs

EVENT END: 03/042011 09:00 hus

Eveut Fracture Parmnerers.

Diepth = 415 ft. Top Distornite = 514 & Difference = 99 &
Error Bounds = 345' to 480"

Frctuse Strike Aziniuth =200 deg.

Fructure Dip=17 deg. NW

Grewil Céncer Coordimares
NAD2Y Easting = 15327343 Northing = 643707
NADB3 Ensting = §088737 Northing = 2284133
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EE\-’ENI END: 0804/2011 0900 his

Berry Scuthwestern Lease ‘
Reservoir Mouitoring Eveni Locator
EVENT START: 080272011 09:45 ks

Event Fracture Parameters |

Depth=540 & Top Distomite =529 & Difference = +80 &
Error Boumds =430" to 664"

Fracture Strike Azinmath = 29 deg.

Fracture Dip = 18 deg SE

Esfimated Fractrre Diameter =410 £,

Growth Center Coordinares ‘ ]
NAD27 Fasting = 1527461 Northing = 643203 !
NADS3 Easting = 6038853 Northing = 1283628 3
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_ tins event This aaalysis supersedes previousiy reporfed results.
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Reservoir Mouitoring Event Locator || & ByentCeniar
EVENT START: 08/02/2011 09:30 bus || @ WelsinSicam |
EVENT END: 02083011 0820 hrs T L sass Lines I
' EvenrFracrve Parameters e45500 i i I )
' Depth= 463 it. Top Diatemite =333 8 Difference = +68 f . | { ~--Pad Boundaries §
Fypor Bounds =419 to 535 : X . et e
Fracture Strike Azimuth = 140 deg. ' . ‘j
Fractore Tip =23 deg. SW . ’ . ) 1
Estimated Fractore Dismeter =335 ft o @ ,
Growth Center Coordinates 45000 .
: NAD2T Easting = 1527646 Northing = 643312 :
! NADS3} Easting = 6039038 Northing = 133645
i - | 1
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| Well st (e | - | | .
| SW S04 59 ; E
i SWAs-1 5 @ geas00 w2 : :
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Reservoir Monitoring Event chiow
EVENT START: 03/042011 69 mn:um

EVENT END: D8/072011 1010 hrs

Event Fracture Paraineters

Depth= 610 &£ Top Diztorite =391 ft Diffarence= 191
Error Botmds = 31¢" 1o 738"

Fracture Strike Azinngth = 119 dez.

Fracture Dip = 18 deg, SW

Estimnted Fracture Diameter =380 f1.

Growtl Center. Coordinares

NAD2? Easting = 1527735 Nosthing = 643100

NADSII Essting = 6089127 Northing = 2233526

Nearest Walis _

el DiL{fy
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e
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A ! oA

Notes:

 Accarding to daily injeciion tofermation, this event uumhmc. and.ended
npﬂnEumnzw with the steam and soak times For nearby well 4947,
This well wns therefors e source for this event This analysis
supeisedes previously reported results.
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Berry Socuthwestern Lease -

Reserveir Monitoring Event Locator
EVENT START: 08/042011 05:43 hrs

EVENT END: 08/G:42011 17:40 hirs

Event Frachure Parameters

Depth = 680 f. Top Dintomite = #70 il Diffarence = +190 &t
Error Bounds = §10" ta 760

TFracture Stike Azinneth = £2 deg.

Fraciure Dip = 18 deg. SE

Estimated Fracture Diameter = 220 ft

Grosth Center Coordinates .

NAD?T. Basting = 152G128 Northing = 643329

NADII Ensting = 5087520 Nerthing = 27283733

Northing (ft)

NearestWaBs
el Dist ()

S0 3l

5w 3530 118

% 3541 19

SW 3339 168

S\ 3351 1¢8

507 36-58 151

Wells On Sheam

Wel Dzt &0 Well Dist. ()
SWP35.37 286 SWhaR37 350
SW 3703 a4 SWaos  5H
s P3535 492 SEV B32-32 54
5w 3530 383 1 swam  zw

s D135 549 SWaIET 9M
Notes: .

Event 201 HO8/04C began and ended oo August 4, 2011. Reported
{injection information did not carrelate with the occnmence of tis
event A source has not been identified for this terminsted evect. We

will continee (o monitor this ares fisr sy signs of re-inflation.
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stern Lease

Reéservoir Menitoring Event Locator
EVENT START: $856/2011 09:15 hrs

EVENT END: 084077201t 22:00 hrs *

Eveat Fracture Paramelers

Dagth =569 ft. Top Diatomite = 700 & Difference = +40 ft
Error Botnds = 360" 10 §20'

Frocture Srike Azimuth = 12 deg.

Fraciure Dip =17 deg. SE

Estimated Fractnre Diameter = 360 ft.

Groweh Center Coordinages

NAD2? Ezsting = 1326397 Northing = 643366

NADS3 Egsting = 6087939 Northing = 2333092

eamest Wells
Dist. ¢tk
FEY

WAt
S 38-3%

Wl Distp
SWH1-39 167 ALA
SW 391 212 ava
U440 8 WA
SW43-E8 366 A
AT AR

Notes: b
Event 2011708064 termimted 5t 72:00 bes oa Aogust F, 2011,
Arearding fo daily injection informintion, This event begai concnrmenthy
itk the steant staxt time £or geacby wells 41-30 and 39-41 and one day]
after nearby wells 4240 and 4339 were switched in. These wells.
wera still in steam during event teimiation and rerain sonree
candidares For this event. This avalysis supersedes previousty seported
results.
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Berry Southwestern Lease

Reservoir Monitoring Event Locator
EVENT STARE: 08/07/2011 1940 hrs

EVENT FND: 08/082011 11:36 lue

Event Fraciure Parametera

Diepth =290 fr. Top Dintomite =591 ft Difference= 301§
Error Barmds = 240" to 340

| Fracture Sirike Azimoth == 32 deg,

Fracmre Dip=1 deg. SE

Estimated Frachmre Diameter = 170 fi.

Growal Center Coordinates

NAD27T Eastimg = 1526817 Nerthing = 643837

NADBY Fasting = 6038209 INorthing = 2284363

Nearast Wells

TVell Dist (1)

SWF-37 Ft]

SHF42-36 23

SW4-IR 3

SW JL-37 130

SW 3333 155

ST 44-36 . sm

e Switched To Seck

TWall Toict, () Well Dist (1)
0-Fan WEA 0-faz A
0 =28 5258 0%
0-Tr: nuA e A
| O-Tm ey -Fm WA
o7z Y 0-Tim A
Notes:

Eveat 201 MOZ/OTA temuinated gk 11:30 hes on Aungnst 8, 2011 after
seversl subsidence/re-inflafion cycles. Pravionaly named source
candidates remained in steaa. Based on infection data, event appears
o ba yelnted to the steaming of neary SWwells 4436, 44.32, andior
4557, These wells vere 5 d from sheam approxs 1y 2 homws
after event intfiation. Thisreport supersedes previously reported
results.
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Berry Southwestern Lease

Resexvoir Menitoring Event Locator
EVENT SEART: 050372011 0843 lrs

EVENT END: 0841072011 15:30 s

Event Fracture Parawaeters

Depth =165 & Top Diatomite = 321 f Difference=+336 ft
Erxor Bounds = 140" 1o 185

Froctors Steike firimath =~ 330 deg.

Fracure Dip =23 deg. NE

Estimated Fracture Dizmeter = 20G i,

Growil Center Cooprdimates

NAD? Essting =~ 1527361 Northing = 643514

NADI3 Easring = 6038553 Nerthing = 2233940

NearastWells
el Dist. ()

W as42 =]

[SE e . [t

SWap4i 141

SWA7-3 153

S a6-42 154

w020 152

Wells Suteched To Soale

Wl Bt () well . DisLéfy
ST AE-T a3 SW 445 M3
SWATAS 2 5w 55
SW 77 50 SW3s-41 358

S 4645 457 - W 39-43 7
narrE b A S 0T SW5450 L3
Potes:

event This analysis sopersedes previonsly naported resulés.

| According to daily injection information, this event began shertly afier
the steam start fime for nearty well 43-42 and ended concvrentfo the
zoak tioe for this well. Therefore, well 48-42 was the source for this
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Attachment 4

* Berry Petroleum Company Surface Event Emergency Response
Procedure



NMWSS Production Office
25072 Hwy 33

Fellows, California 93224
(661) 768-4554

TO: -

FROM:

ALINMWSS Ermployees | | . DATE: 10/1007

Chuck Jaster

SUBJECT: NMWSS Surface Event E.R.P.

‘Below is'a list of action items to be followed in the event of a “Surface Event”. A surface event
is defined as an unplanned release of steam, oil, water or gas separately or in combination. This
list applies to both Diatomite and Non-Diatomite operations.

L.

10.

Check area for any company or contract personnel who may have been exposed to the
release. Shut down any ongoing construction, well servicing or maintenance operations
and evacuate area. ' '

Monitor wind direction for H2S. Call 911 if necessary and alert emergency response
personnel. Meet emergency response vehicles/personnel at intersection of Hwy 33 and
Pacific Perforating. Approximately 1 mile south of Derby Acres.

Contact your supervisor ASAP. If on a weekend or after hours call the duty supervisor.

Restrict access to the area using barricades and caution tape. -

. Monitor area for possible sources of ignition (electric or open flame).

If applicable, shut steam out of any offset cyclic or continuous izjectors that are adjacent
or in close proximity of the surface release.

If applicable, begin designed flowback(s) of nearby shut in or idle wells to
reduce reservoir pressure.

If applicable, providing it is safe to do so, make arrangements to install a steel "blow out"
box over and or around the well/vent to contain/reduce any aerosol spray.

If applicable, construct a secondary containment berm to contain any liquids.

If applicable, local supervision may elect to make arrangements for 24 hour surveillance
to monitor the area for any additional or new activity.

Chuck Jaster

MNDI Operations Superintendent

NMWSS

Asset Team

“"Berry Petroleum Company



AttachmentS

Pressure/Rate Data for 30 Daﬁ Prior to SE 2011 -8-8 for wells:
SW 42-40, SW 45-37 |



7/8/2011

SW 42-40

7/9/2011 | SW 42-40 422 0
7/10/2011 | SW 42-40 480 0
7/11/2011 | SW42-40 529 0
7/12/2011 | SW 42-40 496 0
7/13/2011 | SW 42-40 576 0
7/14/2011 | SW 42-40 603 0
7/15/2011 | SW 42-40 604 0
7/16/2011 | SW 4240 628 0
7/17/2011 | SW 42-40 632 0
7/18/2011 | SW 42-40 641 0
7/19/2011 | SW 42-40 645 0
7/20/2011 | SW 42-40 654 0
7/21/2011 | SW 42-40 667 0
-7/22/2011 | SW 4240 671 0
7/23/2011 | SW 42-40 718 0
T/24/2011 | SW 4240 789 0
7/25/2011 | SW 42-40 817 0
7/26/2011 | SW 42-40 820 0
7/27/2011 | SW 42-40 824 0
7/28/2011 | SW 42-40 826 0
7/29/2011 | SW 42.40 820 0
7/30/2011 | SW 42-40 831 0
7/31/2011 | SW 42-40 830 0
8/1/2011 | SW 42-40 832 0
8/2/2011 | SW 42-40 824 0
8/3/2011 | SW 42-40 819 0
8/4/2011 | SW 42-40 815 0
8/5/2011 | SW 42-40 543 172
8/6/2011 | SW 42-40 745 0
8/7/2011 | SW 42-40 741 106
8/8/2011 | SW 42-40 631 0
7/8/2011 | SW 45-37 294 0
7/9/2011 | SW 4537 303 0
7/10/2011 | SW 45-37 296 0
7/11/2011 | SW 45-37 305 0
7/12/2011 | SW 45-37 261 0
7/13/2011 | SW 45-37 297 | 0
7/14/2011 | SW 45-37 294 0
7/15/2011 | SW 45-37 287 0
7/16/2011 | SW 45-37 299 0




7/17/2011 | SW 45-37 301 0
7/18/2011 | SW 45-37 305 0
7/19/2011 | SW 45-37 304 0
7/20/2011 | SW 45-37 308 0
71212011 | SW 45-37 306 0
7/22/2011 | SW 45-37 304 0
7/23/2011 | SW 45-37 362 0
7/24/2011 | SW 45-37 416 0
7/25/2011 | SW45-37 417 0
7/26/2011 |, SW 45-37 425 0
7/27/2011 | SW 45-37 437 |- 0
7/28/2011 | SW 45-37 451 0
7/29/2011 | SW 45-37 463 0
7/30/2011 | SW 45-37 478 0
7/31/2011 | SW 45-37 469 0
8/1/2011 | SW 45-37 463 0
8/2/2011 | SW 45-37 462 0
8/3/2011 | SW 45-37 472 0
8/4/2011 | SW 45-37 477 | 0
8/5/2011 | SW 45-37 477 0
8/6/2011 | SW 45-37 483 0
8/7/2011 | SW 45-37 469 0
8/8/2011 | SW 45-37 235 0
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"~ " “REPORTOF'OCCURRENCE ~TYPECD —— Dae 7/31/1-
' LOCATION  Cymric, Star Fee Lease

Operator PXP : Representative Charlofte Camphbell Phone 881-0120-7618 ;T
Occurrence Detected __iJuly 31, ,_2041 ; 0630 am/pm ‘

monih, day year . )
Occurrence Endad _ Ongoing , : amfpm

month, day year

Field Cymric Sec;, T, R. 8 T308/R22E Leass and Well StarFee

Cther Location Description  Star 'Fee lease, nearsst well ts 463U

O.E.S. Notified? 11-4547 - {toll-free number: 800-852-7550)

DOGGR Netifisd by (Name, Affiliation, Phone Number, and Tims) Charlotte Campbell

Volume of Spill  Ses Comments bbls ail; bbls water

Areal Extent 6'-8' diameter vent with approx. 60' x 25' spray coverad grou'hd ana a fluid fllled debréssibn approxirhétely 75'x30'x4'.

Property or Waterways Damaged or Threatened N/A

Weather and Sea Conditiens (Oifshore Spills Only} N/A

Injuries N/A

Source and Cause of Occurrence  Steam Injection into shallow diatomite reservoir over fracture gradient resulting surface rupture 7
of steam, water and oil. The producing diatemite resarvair in this area is at a depth of 1000" to 1500" . L

Containment and Cleanup Fluid is flowing info a be_rmed depreséion and being' removed by vacuum trucks. To keep the
depression from overfiowing, soil was alse mixed with the fluid and stockpiled.

Operator Plans to Prevent Reoccurrence  Steam Injection on the entire Star Fee lease was shut-in. Two wells 4450 and 445N ,
located approx. 200 yards o the sast, have been identified as the likely sourca. The two wells will be evaluated for rework or ab’d.

Estimate of Property Damage (dollar loss) ~orCleanup Cost

\

Additional Information  On Sunday July 31, 2011, PXP reported to'the District 4 on call engineer the occurrence of a 2
bbl oil and 80 bbl mud surface expression, covering an area of appox. 800 sq. ft. The location was vislted on the meming of Aug 2.

The extent of the surface exprassion flutd covered an existing depression apprax 75'x 30'x 4'deap or approx. 1600 bbls of fllid/mud.
It was reported that ancther 1000 bhis of fluid had been removed by Vaodum trucks. A tilt meter event reportedly ocourred on June
30™ at 2200hrs near the actual surface expression location. There is an approx. 24 hour interpretation filt meter lag time. Plans are
being made to siowly resume steam injection with a 150" restriction around the surféce expression and the two wells thought to be
responsible. Status on 8-3-11 reported approximately 5 bbisiday of flowing fluld. The surface expression locatlon is reportedly very
near a 2003 event of lesser severity. The bermed depression was constructed for the 2003 event.

{Use reverse slde If additional space Is needed.}

Report Prepared by Michasl Toland ‘ Date 8-3-11

QG184 (3/98)
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"FORMAL ORDERS







T NATURAL RESOURCES AGENCY ™~ 77 77 o e T e mind G Brown, JR, GOVERNGR T

DEPARTMENT OF CONSERVATION

Managing California’y Working {andy

Division of Qil, Gas, & Geothermal Resources

CCALIFQORBIA. . . .
cONSERVATION] IS 801 K STREET « MS20-20 « SACRAMENTO, CALIFORNIA 95814

PHONE 916/ 4459686 » FAX 91673230424 » TOD 9167 324-2555 » WEB SITE censervalion.ca.goy

ORDER NO. 1012

by
Ele_na M. Miller

STATE OIL AND GAS SUPERVISOR

DATED

July 6, 2011

Chevron U.S8.A. Inc.

Midway Sunset Field
Antelope/Diatomite Zones

Kern County

The Department of Conservation's mission is to balance today's needs with tomorrow's challenges and foster intelligent, sustainable,
and efficient use of California’s energy, land, and mineral resources.
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On June 21, 2011, Chevron U.S.A. Inc (Chevron) reported to the Department of |

Conservation, Division of Qil, Gas, and Geothermal Resources (DOGGR) that a
surface expression of steam was occurring in the vicinity of Well 20 and Well
K210 in the Midway-Sunset Field (Section 21, T. 328, R. 23E). Chevron
dispatched staff to investigate the surface expression and while investigating a
Chevron employee fell through the surface and died. The fatality occurred at
Midway-Sunset Field at the southeast corner of the Well 20 site and was
reported to DOGGR on June 21, 2011 at 10:45 a.m.

Cyclic steaming injection operations are conducted in the Midway-Sunset Field
to provide enhanced oil recovery from diatomite formations. Well 20 is a
damaged well and surface exptressions of flliids ahd gases in the vicinity .of Well
20 were first reported to DOGGR prior to 2008. Attempts by Chevron to plug
and abandon Weil 20 have failed and in Spring 2011, Chevron commenced
efforts to construct containment of the surface expression in the vicinity of Well

- 20.

The surface expression in the vicinity of Well 20 is directly related to cyclic
steaming injection operations in the field. -Although there may be some natural
seepage of oil and water in the area, any expression of steam at the surface
can only be attributed to steaming or cyclic steaming injection operations. The
State Qil and Gas Supervisor (Supervisor) has determined that immediate
steps must be taken in order to prevent further harm from occurring as a resuit
of the surface expression. :

Public Resources Code section 3106 states: “The supervisor shall so supervise
the drilling, operations, maintenance, and abandonment of wells and the
operation, maintenance, and removal or abandonment of tanks and facilities
attendant to oil and gas production ... so as to prevent, as far as possible,
damage to life, health, property, and natural resources ...." Inreference to
underground injection projects, California Coda of Regulations, title 14, section
1724.10, subdivision (h) states: “Data shall be maintained to show performance
of the project and to establish that no damage to life, health, property, or natural
resources is occurring by reasan of the project. [njection shall be stopped if
there is evidence of such damage, or loss of hydrocarbons, or upon written

notice from the Division. ..."

Therefore, to protect public health and safety in furtherance of the authorities
cited above, and acting pursuant to Public Resources Code sections 3224 and
3228, the Supervisor orders that, in order to prevent steam and fluids from
coming to the surface, Chevron will immediately cease all injection operations -
within a 150 foot radius of the surface expression of steam being investigated
by Chevron employees at the time of the accident. If after five days steani or

fluids continue to come to the surface, Chevron shall immediately cease all
injection operations within a 300 foot radius of the subject surface expression.
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Injection operations shall not resume until the Supervisor is satisfied that the
cause of the surface expression is determined and remediated.

With permission from the Division, injection may be conducted for therlimited .
purpose of conducting testing while this order is in effect.

This order may be appealed by filing a written statement with the Supervisor‘or
district deputy that the order is not acceptable within ten (10} days of receipt of
the order. :

Elena M. Miller
State Oil and Gas Supervisor

: : ; , ;
o Lt S el
Robert S. Habel - ,
Chief Deputy State Oil and Gas Supervisor

T CC DOGGR—'HQ
‘ James Pierce, Senior Staff Counsel

Certified Mail Receipt No. 7006 0810 0005 0961 7633
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This Amended Order No. 7‘012 rascinds, supersedes and replaces Order No. 1 01 2
issued-on July 8, 2011,

On June 21, 2011, a fatality occurred in the vicinity of "Well 20" (AP1 029-23672) in the
Midway-Sunset Field (Section 21, T. 325, R. 23E). Well 20 is operated by Chevron U.S.A.
fnc. {Chevron). Chevron reported to the Division of Oil, Gas, and Geotherma! Resources
(DOGGR) that one of its empioyees fe!l into a hole that contained steam, hot water, and
HsS gas.

Cyclic steaming injection operations are conducted in the Midway-Sunset Field to provide
enhanced oil recovery from diatomite form_atzons Cyclic steaming injection operations at
times lead to “surface expressions”of oil, \gases, and other fiuids. Chevron has Informed
DOGGR that it was not conducting cychc stearmng mjectron operatlons ln the vicinity of

" DOGGR believes that the surface expressmn in the wcxmty of Wel[ 201is dlrect[y related fo

cyclic steaming injection operations in the field. Although seepage of ol and water may
ocedr in the area, any expression of steam at the surface can only reasonably be
aftributed to steaming ot cyclic steaming injection operations. The State Oif and Gas
Supervisor (Supervisor) has determined that immediate steps must be taken in order to
prevent further harm from occurrlng asa result of the surface expressmn in the vicinity of
Well 20. S .

Public Resources Code Section 3106 states: “The supervisor shail so supervise
the drilling, operations, maintenance, and abandonment of wells and the
operation, maintenance, and removal or'abandonment of tanks and facilities
attendant te oil and gas production ... so as to prevent, as far as possible,
damage to life, health, property, and natural resources ...." in reference to
underground injection projects, California Code of Regulatzons, Title 14, Section
1724.10, subdivision (h) states: “Data shall be maintained . . . to establish that
no damage to life, health, property, or naturai resources is occurring by reason
of the project. Injection shall be stopped if there is evidence of such damage

or loss of hydrocarbons, or upon written notice from the DIVISIOI'I

To protect public health and safety_i_n,furtheranoe of the authorities cited abovs,
and acting pursuant to Public Resources Code Sections 3224 and 3226, the
Supervisor orders that, in order to pravent steam and fluids from coming to the
surface, Chevron shall not conduct injection operations within a 300 foot radius
of the surface expression in the vicinity of Well 20. Injection operations shall
not resume within the 300 foot radius until the Supervisor is satisfied that the
cause of the surface expression in the vicinity of Well 20 is determined and
remediated.

With permission from the Division, Injection may be conducted for the limited
purpose of conducting testing while this arder is in effect.
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This order may be appealed by filing arwritten statement with the Supervisor or
district deputy that the order is not acceptable within ten (1 0) days of receipt of
the order.

RS

Elena M. Miller
State Qil and Gas Supervisor

cc: DOGGR-Headquarters
: James Piarce, Senior Staff Counsel

Gertified Mall Raceipt No. 70060810000509617657
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On June 21,2011 & fatality occurred in the vicinity of “Well 20" (API# 029-23872) in ..
the Midway-Sunset Field (Section 21, T. 328, R. 23E), Waell 20 is operated by =~
Chevron. U.S.A. Inc (Chevron). Chevron reported to the Division of Oif, Gas and
Geothermal Resources (DOGGR) that one of its employees fell into a hole that
contained steam, hot water, and H28S gas.

Cyclic steaming injection operations are conducted in the Midway-Sunset Field to
provide enhanced oil recovery from diatomite formations, and TRC Operating '
Company Inc. (TRC) has been conducting cyclic steaming injection operations in the
Midway-Sunset Field since N‘ovember 1897. Cyclic steaming injection operations at
times lead to “surface expressions” of oil, gases, and other fluids. Chevron has
informed DOGGR that it was not conducting cyclic steaming injection operations, in
the immediate vicinity of Well 20 since December: 2008, yet one or more surface
expressions exist in the vacmlty of WeIE 20

In addition to the surface expressnons on Chevron 5 Iease on June 21, 2011, one or
more surface expressions appeared on TRC's lease, near well “Bull 9" (AP 030~
08852) also focated in Section 22, T. 328, R. 23E. A volume of oil and water is
coming to the surface from this expression that merits immediate remediation. Based
on observation and statements by TRC, DOGGR estimates that as much as 100
barrels of oil and water are commg to the surface each day from the expressnons near
well Bull 9. - :

DOGGR believes that the surface expressions in the vicinity of Well 20 and in the
vicinity of well Bull € are directly related to cyclic steaming injection operations in the
field. Although seepage of oil and water may occur in the area, any expression of
steam at the surface can only reasonably be attributed to steaming or cyclic steaming
injection operations. The State Oil and Gas Supervisor has determined that
immediate steps must be taken in order to prevent further harm from occurring as a
result of the surface expressions in the vicinity of WeH 20,

On July 18, 2011, the Supervisor issued Order No. 1014 requiring that TRC cease
cyclic steamlng ln}ection Operations in the vicinity of the surface expression until the
Supervisor is satisfied that the cause of the surface expressions are determined and
remediated. TRC has filed an appea! of Order No. 1014 and the order is stayed
pendlng appeal. Based on reports from Chevron and TRC itself, DOGGR believes
that since July 19, 2011 TRC has conducted cyclic steaming injection operations in
the vicinity of the surface expressions. _

Since July 18, 2011, the following has occurred:

o OnAugust 3, 2011, at least two new surface expressions, one of them five feet in
radius, began w1th|n forly feet of the exisling surface express;on in the vicinity of
Well 20. '



. TRC-Operating-Company-ag—— =« omoioms s
August 5, 2011 :
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« On August 5, 2011, a volatile eruption began from the existing surface expression
in the vicinity of Wel 20 expelimg rocks other materlal and- emttmg ﬂurd and
steam ' ‘

. On August 5, 2011 in response to mqurry TRC reported _to DOGGR that it had
been oonductmg oycltc steam 1nJectron mto we!t “Bul! 38” On August 3 and 4 2011,
in the vicinity of Well 20.- ,

+ The eruptive and continuing surface expressions in the vicinity of Well 20 have
created an unpredictable, unstable, and dangerous situation such that life, health,
_’property, and/or natural resources are at further rrsk : :

Public Resources Code section 3106 states: "The supervisor shatl S0 supervrse the .
drifling, operatrons maintenance, and abandonment of wells and the operatlon ‘
maintenance, and removal or abandonrrent of tanks and facilities attendant to ol and
gas production ... so as to prevent, as far as possible, damage to life, health, ,
property, and natural resources ...." In reference to underground injection projects,
California Code of Regulations, title 14, section 1724.10, subdivision (h) states: "Data
shall be maintained to show performance of the project and to establish that no
damage to life, health, property, or natural resources is occurring by reason of the
project. injection shall be stopped if there is evidence of such damage or loss of
“hydrocarbons, or upon written notice from the Division. )

Based on the facts described above, pursuant to Public Resources Code
section 3226, the Supervisor has determined that an emergency exists and that
immediate steps must taken to in order to protect life, heatth property, and
natural resources.

Therefore, to protect public health and safety in furtherance of the authorities cited
above, and acting pursuant to Public Resources Code sections 3224 and 3226, the
State Oil and Gas Supervisor orders that, in order to prevent solid material, oil, steam
and fiuids from coming to the surface, and to minimize potentially unsafe oilfield
conditions, TRC will immmediately cease, and shall not resume, any and all injection
operations within a 500 foot radius of the surface expressions in the vicinity of Well
20. Injection operations shall not resume within the vicinity of the surface expression
until the State Oil and Gas Supervisor is satisfied that the cause of the surface
expression is determined and remediated.

Be further advised, DOGGR has no record of providing TRC with approval to conduct
cyclic steaming injection operations in the Midway-Sunset Field. California Code of
Regulations, title 14, section 1724.5 states: “Approval must be obtained from this
Division before any subsurface injection or disposal project can begin. ..."” This order
is not an approval for any injection operations that have not previously been
permitted by DOGGR. With permissicn from DOGGR, injection may be conducied
for the limited purpose of conducting testing while this order is in effect.
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Thls order may be appealed by. filmg a ertten statement wnth the State O l and Gas
Supervisor or district deputy that the order is not acceptable within ten (10) days of
receipt of the order. However, please note that because this is an emergency
order issued pursuant to. Pubtlc Resources Code section 3226 and, pursuant to.
Public Resources Code sectlon 3350, subdivision (b), the filing of an appeal of
this emergency order shall not operate as a stay of the order

, &MM Wt

Eleria M. Miller. . .
State OIl and Gas Superv;sor

ce: DOGGR HQ _
James Pterce Senior Staff Counsel

Certified Mail Receipt No. 7006 0810 0005 0961 7664
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This Emergency Order No. 1016 incorporates or expands the requirements of,
and therefore rescinds, supersedes, and replaces the following orders
previously issued by the Department of Conservatlon Division of Oil, Gas and
Geothermal Resources (DOGGR):

"« Order Np. 1012, issued to Chevron U.S.A. Inc. (Chevron) on July 6, 2011;
s Amended Order No. 1012, issued to Chevron on July 28, 2011;

» Order No. 1 014, issued to TRC Operating Company Inc. (T RC) on July 18,
201; and

e Emergency Order 1015, issued fo TRC on August 5, 2011,

This Order is issued to address an ongoing emergency situation caused by the
“surface expressions” of oil, gases, and other fluids in the vicinity of “Well 20" (AP|#
029-23672) in the Midway-Sunset Field (Section 21, T. 328, R. 23E). On June 21,
2011 a fatality occurred in the vicinity of Well 20 leading Chevron to report to DOGGR
that one of its employees felt into a hole in the vicinity of Well 20 that contained
steam, hot water, and H2S gas. Cyclic steaming injection operations are conducted
in the Midway-Sunset Field by several operators to provide enhanced oil recovery
from diatomite formations. Cyclic steaming injection operations have at times
produced surface expressions. The hole where the fatality occurred is related fo the
surface expressions in the vicinity of Weli 20,

Well 20 is operated by Chevron and is situated within 120 feet of TRC's lease
boundary. TRC has been conducting cyclic steaming injection operations inthe
Midway-Sunset Field since November 1997. Chevron has reported to DOGGR that it
suspended all of its injection operations within a 300 foot radjus of Well 20 in

- December 2008, and that immediately afier the June 21 fatality it ceased all injection
operations within a 500 foot radius of Well 20,

[n addition to the surface expression in the vicinity of Well 20, also on June 21, 2011,
one or more surface expressions appeared on TRC's lease, near well “Bull” 9 (API#
030-08852) located in Section 22, T. 328, R. 23E. A volume of oil and water has
come to the surface from this expression. Based on observation and statements by
TRC, DOGGR estimates that as much as 40 barrels of oil and water are coming to
the surface each day from the expressions near well “Bult” 8.

DOGGR believes that the surface expressions in the vicinity of Well 20 and in the
vicinity of well “Bull” @ are directly related to cyclic steaming injection operations in the
field.- Although seepage of oil and water may occur in the area, any expression of
steam at the surface can only reasonably be attributed to steaming or cyclic steaming
injection operations. The State Oil and Gas Supervisor has determined that |
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immediate steps must be taken in order to prevent further harm from occurring as a
result of the surface expressions in the vicinity of Well 20.

On July 19, 2011, DOGGR issued Order No. 1014 requiring that TRC cease cyciic
steaming injection operations within a 300 foot radius of the surface expressions near
Well 20 and within a 300 foot radius of the surface expressions near well “Bull” 9 until
the Supervisor is satisfied that the cause of the surface expressions is determined
and remediated. TRC filed an appeal of Order No. 1014 and that order was stayed
pending appeal. Based on reports from Chevron, DOGGR believes that since July
19, 2011 TRC has conducted cycllc steammg injection operatlons in the vicinity of the |
surface expressions.

Since July 19-, 2011, the f.oilowing has occurred:

¢ On August 3, 2011, at least two new surface expressions, one of them ten feet in
diameter, began within forty feet of the existing sun‘ace expressmn in the vicinity
of Wel] 20.

s On August 5, 2011, a volatile eruption began from the existing surface expression
in the vicinity of Well 20, expe%lmg rocks other material, and emitting fluid and
steam.

+ On August 5, 2011, in response to inquiry, TRC reported to DOGGR that it had
been conducting cyclic steam injection into well “Bull 38" on August 3 and 4, 2011,
in the vicinity of Well 20.

s  On August 5, 2011, DOGGR issued Emergency Order 1015 requiring that TRC
immediately cease cyclic steam injection operations within a 500 foot radius of the
surface expressions near Well 20.

e On August 17, 2011, Chevron reported to DOGGR that another eruption had
begun from the surface expression in the vicinity of Well 20 and that it was
significantly larger than the eruption that began on August 5. Chevron reported
that the August 17 eruption sent fluid approximately 100 feet high and steam
vapor even higher. It was estimated that fluids were sprayed as far as 240 feet’
from the erupting surface expréssion.

s As recently as August 25, 2011, DOGGR staff has observed that the expressions
in the vicinity of Well 20 have increased in size and intensity since August 5, and
that steam continues to emanate from the surface expression at this location.

¢ The eruptive and continuing surface expressions in the vicinity of Well 20 have
created an unpredictable, unstable, and dangerous situation such that life, health,
property, and/or natural resources are at further risk. ‘
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The fact that the surface expressions near Welf 20 have continued since the
issuance of Emergency Order 1015 indicates that the surface expressions are likely
caused or significantly contributed to by cyclic steam injection operations occurring
more than 500 feet away from the surface expressions. DOGGR believes that the
surface expressions may be caused by cyclic steam operations conducted in wells as
far as 800 feet from the surface expressions. Since August 5, 2011, both TRC-and -
Chevron have conducted cyclic steam injection operations on wells within a radius of
800 feet of the surface expressions in the vicinity of Well 20. Based on reports from
Chevron, DOGGR believes that TRC has conducted cyclic steam injection on wells
as close as 640 feet from the surface expressions, and Chevron has conducted cyclic
steam injection on wells as close as 766 feet from the surface expressions.

Public Resources Code section 3106 states: “The supervisor shall so supervise the -
drilling, operations, maintenance, and abandonment of wells and the operation,
maintenance, and removal or abandonment of tanks and facilities attendant to oil and
gas production ... so as to prevent, as far as possible, damage to life, health,
property, and natural resources ...." In reference to underground injection projects,
California Code of Regulations, title 14, section 1724.10, subdivision (h) states: “Data
shall be maintained to show performance of the project and to establish that no
damage to life, health, property, or natural resources is occurring by reason of the

~ project. Injection shall be stopped if there is evidence of such damage, or loss of
hydrocarbons, or upon written notice from the Division. ..."

Based on the facts described above, pursuant to Public Resources Code
section 3226, the Supervisor has determined that an emergency exists and that
immediate steps must taken to in order to protect life, health, property, and
natural resources.

Therefore, to protect public health and safety in furtherance of the authorities cited
above, and acting pursuant to Public Resources Code sections 3224 and 3226, the
State Oil and Gas Supervisor orders that, in order to prevent steam and fluids from
coming {o the surface, TRC and Chevron will immediately cease all injection
operations within an 800 foot radius of the surface expressions in the vicinity of Well
20, more specifically, within an 800 foot radius of the approximate center point of the
primary surface expression in the vicinity of Well 20, which DOGGR has calculated to
be at Longitude -119.500118, Latitude 35.128592 (GCS NAD83). TRC and Chevron
will also immediately cease injection operations in well J262 (API# 030-36384) and
well “Bull” 49 (API# 030-32740). (The wells within the specified radius, together with
the two specified wells, will hereafter be referred to as “the restricted wells.”)

Injection operations in the restricted wells shail not resume untit the State Qil and Gas
Supervisor is satisfied that the cause of the surface expression is determined and
remediated so as to prevent, as far as possible, damage to life, health, property, and
natural resources; damage to underground oil and gas deposits from infiltrating water
and ather causes; loss of oil, gas, or reservoir energy, and damage to underground
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and surface waters suitable for irrigation or domestic purposes by the infiltration of, or
the addition of, detrimental substances. With permission from DOGGR, injection may
be conducted in the restricted wells for the limited purpose of determining the cause
of surface expression(s) while this order is in effect.

It is further ordered that on or before September 2, 2011 TRC and Chevron shall .
each provide DOGGR with a list of all the restricted wells they operate. With respect
to each such well, TRC and Chevron shall identify the date and time they were shut
in, and shall provide the anectlon history for the wells from June 1, 2011 to the .
present. White this order is in effect, TRC and Chevron shall each certify to DOGGR
in writing on a weekly basis that cyclic steam injection operations are not occurring at
any of the restr:cted wells that they operate.

California Code of Reguiations, title 14, s_ectic')n 1724.6 states: "‘Ap_proval must be
obtained from this Division before any subsurface injection or disposal project can

" begin. ..." TRC has submitted an application for injection project approval to DOGGR

and rev1ew of TRC's application is still pending. Neither the issuance of this order,
compliance with this order, nor any lifting of this order should be construed as a -
determination upon TRC's pending injection prOJect application. DOGGR may take
additional action in the future to address this issue.

This order may be appealed by filing a written statement with the State Oil and Gas
Supervisor or district deputy that the order is not acceptable within ten (10) days of
receipt of the order. However, please note that this is an emergency order
issued pursuant to Public Resources Code section 3225 and, pursuant to
Public Resources Code section 3350, subdivision (b), the filing of an appeal of
this ermergency order sha!i not operate as a stay of the order.

Elena M. Miller
State Oil and Gas Supervisor

/%é S 74%6

Robert S. Habel
Chief Deputy State Oil and Gas Supetvisor

cc: DOGGR-HQ
James Pierce, Senior Staff Counsel

Certifigd Mail Receipt No. 7006 0810 0005 0961 7695 (TRC)
Certified Mail Receipt No. 7006 0810 0005 0961 7701 (Chevron)
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Division of Oil,:Gas and Geot’ne;mal Ré St}t;lfdés_; Disirict 4
4800' ackdals Hwy; Su;te 4?7 _ : -

RE: Praposed actmty in the. areas covered DOGGR Amended Formai Or der Ne, 1513, Farma Orcm
- Ne; F014and. Emercrency Oider 141 S

Dear Mr Elhscm

As a_*Q”OW up: to: f‘hwmn U S:A, Inc s ﬁChevran s) leﬁer dated Thursday; Aun-ust ?8‘5: 2011, Chevmn :

. 'p an. w1 1 need euﬁhes' DOGGR’S penmssmn or perrm_
we me._thth yolrar.an expﬁ-dzted basm ' -

Umortunately, DOGGRW&S tmable to-meet withus: taday 50 We f:c:-uId, share purplans.in persor. We are
hopeful ‘fhat meetmﬂ can. happen sool. Hmyewer e dld wanttn Eet you lﬁww that on Monda}, Auaust
29,2011, if Tk
within . SO{I’ radzu:. of he KQIO surfacc e‘qpressw*} We a]so p‘ian tn mclude the WGEI 21 S .I2o7 These
Burveys should uetarmme or confirm mechanical. ntecrmy of ali of the refﬂrpncmf Chevron wells, If you
dre'intérested in anetilidg aid ohserving out activity, pledde let us know, ard wewill prowded a s;hedule
of the wetls being surveyed, :

Chevion will be meetmc with TRC Opérating.- Coiipany Inc. ("“RC) oMoriday, Angust 29, 2011, to'
discussAbignnient between bath Chevron and TRE for the purpose of condueting addlt ortal subsurface
dmcnostlc testing of all wellg currently 1mpacted oy Amended Formal Qrder Me. 1012, Formal Order Mo,
1014, Bmergercy Order 1015, and theé wells mentioted in the Adgust 18 letter; speczﬁmﬂy TRC Biili27,
Bull 40 Bull 49, Bull 5% and C[revron 2184262, To that effec, Chevion's Tang-ternt schedule far
planned wire line surveys in and around the K210 surface exprassion will tequire coordination between
Clievron ahd TRC to ensure 4 safe. waakmg environmient for personnel and equipment. We arealso
hopetul that bath compariies can agree i acooperative plan forward t'deal with issugs sueh as
workovers, abandonments and re-abandoments iii the impacted area; any other subsutface mitigation
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activity’ that is necessary in I:he meacted ared: and f'utura opsrating pmctmﬁs Thoss plan ans will also Iikely.
imvolve actmtles that need gither DOGGR’S permtssmn or: psr‘nlts ﬂ‘om DOGER.

We conéirive fo bbheye that-a cgoperatme apprcach batween Chevmn POGGER, and TRCB is the Best and
and subsurfacs 158U he‘ Imﬁaated area, ‘Wedll have the -
; sazea issafe for peapT and the environment, aid then raturnmcr
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REPORT OF OCCURRENCES

Accident Response

At 1243 hours on June 21, 2011 the Division of Oil, Gas and Geothermal Resources’
(DOGGR) District 4 office received a telephone call from Chevron Corporation
(Chevron) employee Darren Walrath, reporting a fatality accident had occurred that
morning at approximately 1045 hours on Chevron property section 21 T32S,R23E, in
the Midway-Sunset Oil Field. According to Mr. Walrath, on the morning of June 21,
2011, a release of steam had been noticed by workers coming from near a known and
previously open surface expression location. An engineered subsurface containment
structure had recently been constructed to capture fluid and steam emissions migrating
from the surrounding underground area to this surface location. Because of the
proximity to a Chevron Well 20 (APl 029-23672), it had come to be known as the Well
20 surface expression. As stated in the District 4 dispatch report (attached) taken from
Mr. Walrath, “Three men were checking steam emanating from the ground. Ground
gave way, one worker slipped feet first into a hole. Other workers could not react in
time to save him from falling.” The attached photographs show the condition of the area
before (Photographs 1-8 & Aerial Photograph 2) and after placement (Photographs 9-
11) of the subsurface containment structure, additional descriptions are to follow. The
attached diagram is of the proposed subsurface containment structure and may not
represent the completed project at the site.

DOGGR representatives Burt Ellison and Michael Toland responded to the incident
arriving onsite at approximately 1430 hours. A staging area, manned by Chevron
emergency response personnel, was set up near the accident location. Chevron
representatives onsite included Darren Walrath, Art Lewis, Tim Nishikubo and Bob Alan.
Also present at the staging area were members of the Kern County Sheriff’s
Department, the Kern County Fire Department, as well as, CalOSHA representative
Paul Ricker. It was reported by Chevron that the Kern County Health Department and
County Coroner had been notified of the incident. Chevron construction engineer David
Taylor was reported to be the victim of the accident. It was also reported by Chevron
that Mr. Taylor had been a member of the engineering team involved in the construction
of the aforementioned subsurface containment structure.

Due to the uncertain stability of the surrounding ground, access to the actual accident
location was restricted. Viewing of the site was from a distance of approximately 50 to
60 yards. The scenario explained onsite to DOGGR personnel by Chevron
representatives agreed with the initial report that several men had approached a plume
of steam to investigate, when one fell into a small sink hole. It was also reported by



Chevron that the men had approached the location with caution and avoided any
ground that appeared wet on the surface. An attempt was made by the other men to
rescue the trapped man with an object long enough reach him, but he continued to sink
further into the ground. Although the location was restricted with yellow caution tape
after the accident, no warning or caution signs were observed indicating that previous
open surface expressions had once occupied the site.

The surface expression site, prior to the construction of the subsurface containment
structure, had included: an open surface expression pit of hot water and oil on a lower
terrace (Photograph 2), several smaller steam/water/oil surface expression vents on an
upper terrace (Photographs 5-8) and a large steaming crater on the slope between the
two terraces (Photograph 1). The reported project that included the subsurface
containment structure, subsequent backfilling, ground leveling, and placement of
associated surface equipment of the subsurface containment structure, appeared to
have removed any indication that open surface expressions had once occupied the site
(Photographs 9 & 10).

It was confirmed by Chevron that their steam injection operations in the area had been
shut-in and that neighboring TRC Operating Company, Inc. (TRC) had been contacted
to inquire on the status of their cyclic steam injection wells. It was later reported that
Chevron had been maintaining a 500 foot radius restriction of steam injection around
this location for many months. It was also later reported by TRC that their normal
schedule of steam injection had ended on June 21 and their wells had begun their flow
back phase. The property lease line dividing Chevron and TRC is approximately 100
feet from the Well 20 surface expression area.

Along with the CalOSHA representative, DOGGR staff traveled to a vantage point for an
improved view of the accident location (Photograph 9). From this location the surface
equipment associated with the subsurface containment structure could also be viewed
in relation to the accident site. A Chevron employee was present to explain operations
of the recently constructed containment stucture. After returning to the staging area to
drop off the CalOSHA employee, DOGGR personnel left the area at approximately 1530
hours and noticed excavation equipment beginning to be staged near the accident site.

The accident command center at Chevron’s Midway-Sunset field office, approximately
eight miles from the accident site, was visited at approximately 1545 hrs and contact
was made with Incident Commander, Chevron Operations Supervisor Kevin Smith. A
meeting with all emergency personnel had just been conducted, and a plan of action
had been determined. Limited excavation of the site for retrieval of the accident victim
was to begin that evening. If discovery was at a shallow depth, retrieval was then to be



completed. However, if after several feet of excavation the victim was not encountered,
excavation would resume the following day. DOGGR representatives requested that
they be notified when operations were expected to begin.

Upon returning to the District 4 office that evening, photographs of the surface
expression prior to construction of the subsurface containment structure (Photographs 1
and 2) were reviewed and compared to the photographs taken after the accident
(Photographs 9-11). Also reviewed was a schematic drawing of the proposed
containment structure, sent to the District 4 office by Chevron prior to the incident
(Diagram 1). Evaluating the data, it was determined that the probable location of the
accident was near or over the site once occupied by the steaming crater.

At approximately 1910 hours Michael Toland was notified by Chevron Incident
Commander Kevin Smith that the limited excavation operations were to begin in
approximately one hour. DOGGR representative Michael Toland arrived onsite at 2040
hours just as excavations operations were commencing. A discernible amount of
steam increased from the location. After excavating approximately 4 to 5 feet the
accident victim was discovered.

The DOGGR representative left the location at 2300 hours and notification was made to
him at 0700 hrs on June 22, by Incident Commander Kevin Smith, that the operations
were completed at 0400 hours. All emergency personnel and most of the equipment
were removed from the Chevron location. The site and all access routes to the location
were restricted and a private security guard was stationed to restrict access.

TRC’s “Bull 9” Surface Expression

On June 22, at approximately 1500 hours, Michael Toland visited the Chevron accident
area in conjunction with an inspection of a large surface expression that had occurred
that morning on the adjacent lease property of TRC. This new surface expression
would become known as the “Bull 9” surface expression. The surface expression near
TRC’s “Bull 9" well is approximately 400 feet from the Chevron accident site
(Photographs 12 and 13). Michael Toland was met by TRC Safety Director, Bill
Davidson. It was reported that the surface expression was discovered at approximately
0600 hours on June 22, and that it broke the ground surface unexpectedly and began
flowing quickly. According to Bill Davidson, within the first 24 hours approximately 500
barrels (bbls) of fluid had been removed from the site and approximately 150 bbls had
been removed during the second 24 hours.



On June 28, Michael Toland visited the “Bull 9” site. An estimated 2 to 3 bbls of fluid an
hour was seen flowing from the site. TRC Lease Supervisor, Mike Hudgens, reported
that approximately 1000 bbls of fluid had been removed from the location since the
surface expression began. Fluid was reported to have been flowing intermittently. The
estimated water cut from this fluid is at least 90% (10% oil and 90% water).

Although not reported by TRC, a reactivation of another surface expression was
discovered on the June 28 visit. The event was located approximately 150’ east of the
Chevron containment structure and the June 21 fatal accident site. After being
contacted by District 4, Mike Hudgens reported on June 29 that the reactivation had
begun on June 27 and approximately 30 bbls of fluid had been removed. An area of
approximately 20'x 20’ area had been bermed and netted (Photograph 14).

Additional excavation, and a significant increase in the amount of steam coming from
the Chevron accident site, was noted during the June 28 area visit.

Tilt Meter Data

On July 1 the DOGGR’s District 4 office received requested information from Chevron
regarding area tilt meter activity for the 10 days preceding the accident, as well as
reports of tilt meter events that have been observed since June 21. Numerous tilt meter
instruments positioned in the area continually monitor local ground movement. Ground
movement may occur when steam is injected into the subsurface oil reservoir. The data,
received and analyzed by the contractor (Pinnacle), indicates that 4 separate tilt meter
events (June 13-14, 17-19, 18-19 and 20-21) occurred in the area prior to and the day
of the accident (Attachments 1- 4). All four events happened on Chevron property, but
three of the events occurred along the boundary between Chevron and TRC leases.
Interpretation of the data received was from Pinnacle, the contracting company that
monitors the tilt meters. Chevron has requested confidential status for the tilt meter
information.

Tilt Meter Data Interpretation from Pinnacle

The following are descriptions of Pinnacle interpreted data from tilt meter events
occurring 10 days prior to the June 21 accident and until June 27.

June 13-14, a tilt meter event occurred at the Well 20 surface expression/accident site
at a depth of 378 feet, with 3 TRC wells and two Chevron wells as possible source
candidates (Attachment 1).



June 17-19, a tilt meter event occurred approximately 2100 feet to the northwest of the
Well 20 surface expression at a depth of 1020 feet, with one Chevron well suspected as
the event source (Attachment 2).

June 18-19, a tilt meter event occurred approximately 400 feet south of the Well 20
surface expression at a depth of 605 feet, with one Chevron well suspected as the
event source (Attachment 3).

June 20-21, a tilt meter event occurred approximately 500 feet north of the Well 20
surface expression at a extremely shallow depth of 50 feet, with one Chevron well
suspected as the event source (Attachment 4).

June 22-24, a tilt meter event occurred within 250 feet of the large surface expression
on the “Bull’ lease, as reported by TRC on June 22. This event occurred at a depth of
275 feet, with two Chevron wells interpreted as being candidates for initiating the event.
This event is approximately 500 feet north of the Well 20 surface expression/accident
site (Attachment 5).

June 24-26 and 26-27, two other tilt meter events occurred approximately 700 feet north
and 1500 feet northwest of the Well 20 surface expression at depths of 675 feet and
880 feet, respectfully. Based on the Pinnacle data, Chevron wells are interpreted to be
the source of these events (Attachments 6 & 7).

Follow-up Site Inspections

During the afternoon of July 7, Michael Toland visited the Chevron accident location and
the surface expressions on TRC’s “Bull” lease. The site of the accident, and
subsequent excavation, had continued as an active surface expression, with a crater
approximately 10 feet in diameter expelling water and oil on the surrounding ground and
audible sounds of fluid movement from inside the crater from approximately 40 yards
distance (Photographs 15 and 16). Chevron’s explanation of the increased activity was
that some fluid was removed from the crater. The release of the pressure caused by
the removal of the fluid was sufficient enough to allow the activity to begin. There were
plans to put fluid back in the crater and observe any change in activity. DOGGR
requested to be informed of the results.

The “Bull 9” surface expression on the TRC lease appeared similar to the previous
week’s observation. The surface expression’s crater had increased in size and deeper



erosion of the terrace slope had occurred (Photograph 17). It was reported by TRC’s
field supervisor that approximately 100 bbls/day of fluid continued to be removed from
the site. Activity at the smaller TRC surface expression, east of the Chevron accident
site, had also increased with approximately 30 bbls/day of fluid reportedly removed
(Photograph 18). It was reported that steam injection in the area had not been resumed
by TRC.

On July 13, DOGGR staff again visited the Chevron accident site and the TRC “Bull 9”
surface expression. The crater at the accident site, that was expelling fluid the previous
week, had no visible activity. The TRC “Bull 9" surface expression appeared more
active than the previous week and approximately 100 bbls/day of fluid was reportedly
being removed from the bermed containment area, according to a TRC representative.

The sites were viewed again on July 21 in conjunction with a visit to the area’s surface
expressions by DOGGR personnel and other state officials. The crater at the accident
site had no visible activity, but evidence of a minor amount of fluid having being recently
expelled was noticed. Fluid flowing from the TRC “Bull 9" surface expression had
diminished significantly to an estimated 1 to 2 bbls/hour.

Additional Surface Expression Activity

On August 3, at 1000 hrs, Chevron reported that a 5 foot surface expression, of less
than one barrel of fluid, had appeared 40 feet northeast of the accident location and the
present crater site. On August 5 at approximately 1100 hours, the site was visited by
Michael Toland. Sometime during the previous night, the existing crater site had
experienced a sudden and large explosive eruption that had expelled large rocks and
spray of water and oil a distance of 30 to 150 feet (Photographs 19- 21). In addition,
two new surface expressions were observed to have broken the ground along the TRC
side of the terrace slope that divides TRC from Chevron (Photographs 22 and 23). The
combined rate of flow of the two new TRC surface expressions appeared to be
approximately 2-3 bbls/hour. Although continually venting steam, no additional eruptive
activity was observed from the Chevron crater.

On August 5, Chevron Operational Supervisor Bob Allen was onsite to report additional
surface expression activity. Mr. Allen reported that Chevron’s current steam injection
radius restriction was at least 500 feet and that tilt meter events had been recorded
during the week. He also reported that on August 3, the two new TRC surface
expressions were significantly more active than present, and that the fluid flowing from
them had overflowed the containment berm. No report has been received by DOGGR



from TRC regarding the two new surface expression events. Mr. Allen also reported
that TRC well ‘Bull” 38 had been observed under steam injection during the past week.
At approximately 300 feet from the crater eruption, it may have been the closest TRC
well under injection.

On the morning August 17 the DOGGR was notified by Chevron that an even larger
eruption had occurred from the Chevron Well 20 surface expression crater, expelling
fluid and spray to a height of approximately 100 feet, and releasing a steam plume to an
even greater height. Onsite field personnel reported ground trembling and that the
eruptive event lasted 15 to 20 seconds. A considerable amount of steam continued to
be observed coming from the crater by DOGGR representative Michael Toland on the
afternoon of August 17 (Photograph 24). Fluid and spray surrounded the site up to a
distance of approximately 150 feet (Photograph 25). Fluid flow from the two smaller
surface expressions near the crater, first reported on August 3, also had increased to
approximately 5 bbls/hour.

DOGGR Steam Injection Restriction and CalOSHA Work Exclusion Zone Orders

On July 7, DOGGR issued the first of three orders to Chevron and TRC restricting
steam injection around the Well 20 surface expression accident location. The first
restriction, Order 1012, was for a 150 foot radius around the accident location. The
order was ammended on July 11, and increased to 300 feet. On August 5, the day of
the first eruption of the Well 20 surface expression crater, Order 1015 was issued
increasing the steam restriction radius to 500 feet. Following the larger eruption event
on August 17, Order 1016 was issued on August 26, increasing the steam restriction
radius to 800 feet.

Thermal activity at the Well 20 surface expression crater, including the release of
steam, water and oil, continued, and during the months of September through
November intensified along with the enlargement of the crater (Photograph 26). Since
late November, the amount of fluid released has declined from approximately 300 to
400 bbls/day to 30 to 40 bbls/day. The associated emission of steam is intermittent.
Fluid release at the “Bull 9” surface expression remained consistent at approximately 30
bbbls/day into November and has since gradually declined to approximately 1 to 2
bbls/day. The “Bull 9” surface expression has not experienced a significant release of
steam.

On September 29, CalOSHA issued to Chevron a work exclusion zone order prohibiting
access to the Well 20 surface expression area. The order also included the area extent



of the lateral drains associated with subsurface containment structure. TRC was not
included in the order. A work safety plan prepared by Chevron allowed access by
CalOSHA to the surface expression area to begin remedial and investigative
excavation. Operations began in early December (Photograph 27).

Additional Information

Steam injection into the shallow (400 to 1000 feet) diatomite heavy oil reservoir began
in this area of the Midway-Sunset Oil Field during the mid 1990s. Above the diatomite
oil reservoir are porous sands. Surface expressions began occuring approximately a
year after steam injection commenced. Approximately thirty surface expressions have
occurred in this area of approximately one half mile by one quarter mile. All of the
area’s surface expressions, except for the Well 20 surface expression and the “Bull 9”
surface expression, could be described as having a seep-like characteristic, in that the
oil and water comes to the surface of the ground slowly and there is minimal associated
steam.

The surface release of steam and fluid in the Well 20 surface expression area has been
reported by Chevron to have begun in 2006. The Well 20 surface expression
containment pit as well as other minor surface expressions can be seen in a 2008 aerial
photograph (Aerial Photograph 1). A 2010 aerial photograph shows fence and netting
enclosing the Well 20 surface expression containment pit, crater and surface
expressions on the upper terrace (Aerial Photograph 2). The 2010 aerial photograph
also displays TRC surface expression sites, including the approximate location of the
“Bull 9” surface expression.

In 2008, Chevron Well 20 (API 029-23672), adjacent to the Well 20 surface expression,
was re-abandoned. It was the third abandonment operation on this well. The first two
abandonment operations were in 1997 and 2003. Damaged well casings may be, in
some cases, partially responsible for the occurrence of surface expressions. Chevron
has stated that Well 20 is a complex damaged well, that it is unclear whether it is
potentially a conduit for the surface expression and may be re-entered to perform
additional abandoment work if it is determined to be in communication with the Well 20
surface expression.

In the months prior to the construction of the subsurface containment structure, the
fenced and screened surface expression activity area on the upper and lower terraces,
in the vicinity of the original Well 20 surface expression, covered an area of thousands
of square feet.



The history of occurrence and reactivation of surface expressions involving steam,
water and oil in the Well 20 surface expression area, on both the upper and lower
terraces, is intermittent and unpredictable.

Along with the subsurface containment structure, the pre-June 21, 2011 remediation of
surface expressions on the upper terrace, lower terrace and the main crater most likely
included the backfilling of soil and compaction with heavy equipment.

Despite a self-imposed 500 foot radius restriction of steam injection around the Well 20
surface expression by Chevron prior to the June 21 accident, and the 800 foot DOGGR-
imposed radius restriction of steam injection after the August 17 eruption, the release of
steam water and oil at that Well 20 surface expression has continued.

There are TRC injection wells within the 500’ radius of Chevron’s Well 20 surface
expression. Prior to the June 21 accident, TRC did not have a steam injection
restriction radius from the Well 20 surface expression.

Pinnacle interpreted tilt meter data, available to both Chevron and TRC, indicated 3
separate ground movement events at or in close proximity of the Well 20 surface
expression within 8 days of the accident. The Pinnacle data suggest that both Chevron
and TRC steam injections wells are candidates for the tilt meter events.

Of the area’s approximately 30 surface expressions, the Well 20 surface expression has
been the area’s single most continually volatile event for several years. The June 22
surface expression near TRC “Bull 9 may have the potential to be in the same
category, having flowed thousands of bbls of fluid in the subsequent months. At
approximately 400 feet apart and on the same geographical plane, the two events are
evidently geological “focal points” for the steam and fluid that migrates through the
subsurface due to steam injection.

It may be possible, because of the subsurface conduits created by steam injected over

fracture gradient during the previous years, that steam, water and oil may continue to
travel along these pathways even if steam is injected at or below fracture gradient.
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Additional Information Needed

Did Chevron have any safety concerns regarding the area after completion of the
subsurface containment structure and terrace re-construction?

Was the subsurface vent to the crater of the original surface expression, prior to
the construction of the subsurface containment, captured by the containment
structure?

How were the crater and other surface expression vents on the upper terrace
mitigated/remediated?

Was the possible re-emergence or expansion of the original surface expression
crater and upper terrace vents considered when designing the subsurface
containment structure and subsequent terrace re-construction?

What communication regarding steam injection cycles, steam volumes and
interpretation of tilt meter events existed between Chevron and TRC prior to the
June 21 accident?

What is the reason for the apparent contrariety of Pinnacle interpretated data
indicating Chevron wells as potential candidates for tilt meter events, presented
in this report, and Chevron’s assertion that there had been a 500 foot self
imposed steam restriction radius around the Well 20 surface expression in the
months prior to the accident?

Summary

Due to the shallowness of a heavy oil diatomite reservoir, the proximity of the reservoir
to the axis of a structural anticline, and the injection of steam over formation fracture
gradient into the reservoir to assist in the extraction of the heavy oil, surface
expressions have been occuring in this confined area of the Midway-Sunset Oil Field
since the late 1990s, shortly after steam injection began. Surface expression activity at
the Well 20 surface expression area began in 2006. The uncontrolled release of steam,
water and oil at the Well 20 surface expression has been intermittent.

A re-abandoment operation of Chevron Well 20 (APl 029-23672) near the surface

surface expression area, was conducted in 2008. It was the third abandonment
operation to be performed on Well 20. Damaged well bores near the Well 20 surface
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expression may be responsible, at least in part, for the high intensity of thermal activity
of that surface expression. Other wells may be abandoned near the Well 20 surface
expression in the future.

Known surface expression locations have been required by DOGGR to be netted for
safety and the protection of wildlife. Oil and gas operators have been requested to
notify DOGGR of any new surface expression, regardless of volume. In 2010 the Well
20 surface expression area, containing several surface expression vents, was fenced
and netted (Photographs 1-4 and Aerial Photograph 2).

In an attempt to control steam and fluids from surfacing, Chevron reportedly began in
the early months of 2011 construction of a subsurface containment structure at the Well
20 surface expression site. The engineered structure would be placed over the
principle portion of the Well 20 surface expression and include three radial drains and
associated surface equipment. The project required terrace excavation and remediation
of surface expression vents on the upper and lower terraces and the removal of the
fence and netting. It is not known if there were plans to replace the fence and netting
after completion of the subsurface containment structure. The project was reportedly
completed in April/May 2011.

Chevron reported on June 21, 2011 that an employee had fallen into a sink hole and
that co-workers were unable to rescue him. DOGGR representatives responded to the
scene and observed that there was no indication that a large surface expression area
had once occupied the site. It was determined by DOGGR that the accident location
was at or near the site of a large crater associated with the Well 20 surface expression
(Photographs 9-11).

During the ensuing weeks after the June 21 accident, thermal activity at the accident
site increased significantly as steam, water and oil began to be expelled from an
emerging and enlarging crater. Two large eruptions of steam, water, oil and rocks
occurred on August 5 and August 17 (Photographs 19 & 25). Oil and water began to be
released at the surface above the subsurface containment structure.

On July 6, July 11, August 5 and August 26, DOGGR issued steam injection restriction
orders of 150, 300, 500 and 800 feet, respectively, around the accident location to
Chevron and TRC. Prior to the June 21 accident, Chevron reportedly had, for many
months, a self imposed 500 foot steam injection restriction radius around the Well 20
surface expression area. TRC, with numerous steam injection wells within 500 feet of
the Well 20 surface expression, had no steam injection restriction until the DOGGR
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orders. On September 29, CalOSHA issued to Chevron a work exclusion zone order
prohibiting access to the Well 20 surface expression area.

With a work safety plan approved by CalOSHA and thermal activity at the Well 20
surface expression crater still active, Chevron began investigative and remedial
excavation of the Well 20 surface expression area in early December (Photograph 27).
Three radial drains have reportedly been removed and a large diameter metal culvert
has been placed over the surface expression crater’s vent (Photograph 28). The
subsurface containment structure, reportedly buried to a depth of 20 to 30 feet, as of the
date of this report, has yet to be unearthed and its conditon is unknown.

Prepared an Written by:
Michael Toland

Associate Oil and Gas Engineer
District 4

Reviewed and Approved by:
Burton Ellison

Senior Oil and Gas Engineer
District 4
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Photograph 1 - View of Well 20 surface expression site, fluid pit and associated crater
on 10/11/10. Accident location is in the vicinity or to the left of crater rim.
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Photograph 2 - View of Chevron Well 20 surface expression site and fluid pit on
10/11/10. Location was continually active with surfacing water, oil and steam. A road at
the end of the netting leads to the upper terrace.
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Photograph 3 - View of the Well 20 surface expression area on October 11, 2010. The
crater and fluid pit are located on the lower terrace under the netting in the middle of the
photograph. Netting is also seen extending around a large area on the upper terrace
due to surface expression activity.

Chevron U.S.A. Inc.

sic.21 K210 B

T32S/R23E

Photoqrap 4 - Well K210 is located on the upper terrace above the Well 20 surface
expression, approximately 30’ to 40’ from the accident location. This area had surface
expressions and was also fenced and netted. Date of photograph is October 11, 2010.
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Photographs 5 and 6 — View of surface expression activity

well K210 on February 16, 2010, prior to the placement of the fencing and netting.
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Photographs 7 and 8 — View of upper terrace surface expressidns near well K210 o
February 16, 2010, prior to the placement of fencing and netting.
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Diagram 1- Plan view of the proposed containment structure built over the Well 20
surface expression. The emergency fluid pit is labeled. The crater seen in the previous
picture would be located above and to the right of the emergency pit. The subsurface
containment structure includes the elongated cylinder shaped object. Not shown in this
diagram is the location of three French drains that were reportedly placed radiating from
the containment structure. The large circles in the diagram are area wells. Well K210,
on the upper terrace, can be seen as a half circle at the top of the diagram. The road
that connects the upper and lower terraces is to the right of the containment structure.
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Photograph No. 9 - View of the surface equipment above the subsurface containment

structure and remediated surface expression site on the day of the accident, June 21,
2011. The previous surface expression fluid pit was located at the base of the slope
above where the present subsurface containment structure exists (the ladder in the
picture is a good reference). The crater would have been somewhere between the right
of the brown pipe running up the slope of the terrace and the corner of the upper
terrace. Well K210 can be seen to the right of the yellow wind sock pole. The accident
location is to the right of the wind sock pole approximately 15 feet to 20 feet, at the edge
of the terrace. The two vertical cylinders on the upper terrace provide elevated steam
release from the subsurface containment structure on the lower terrace. The road
connecting the lower and upper terraces is at the extreme right of the picture.
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Photograph No. 10 - View of the accident site on the upper terrace overlooking the
surface equipment of the subsurface containment structure and the remediated surface
expression on June 21, 2011. Well K210 is located on the far right of the picture. The
accident spot is 15 feet to 20 feet to the left of the yellow wind sock pole, at the base of
the berm. The reddish discoloration of the bermed soil at the accident site, and the
future location of the crater, is of interest and may be an early indication of steam
migrating to the surface.
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base of the berm at the edge of the sink hole.
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Photograph No. 12 - View of the June 22, 2011 surface expression on TRC Operating
Company’s “Bull” lease, section 22 T32S/R23E. Crater of the surface expression can
be seen on the upper terrace above yellow horizontal guard post. Approximately 600
bbls of fluid were reportedly removed from the bermed pit in 48 hours and
approximately 1000 bbls of fluid over the first week of activity. This location is
approximately 400 feet from the Chevron accident site.
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Photograph No. 13 — View of the TRC June 22 surface expression location in
relationship to the June 21 Chevron accident site. The TRC surface expression is on
the left and the accident site is on the right, approximately 40 yards beyond the yellow
excavator, near the base of the orange wind sock’s pole. This surface expression was
recorded as tilt meter event on June 22.
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Photograph 14 — View of the June 27 reactivated surface expression location on TRC
Operating Company’s “Bull” lease in relationship to the June 21 Chevron accident site
and surface equipment of the subsurface containment structure. The reactivated
surface expression is the bermed and netted area on the right. The accident site is 15
feet to 20 feet to the right of the wind sock pole. The surface equipment is on the left at
the base of the slope. The two pipes running up the slope carry steam from the buried
surface containment structure to be vented in the two silver cylinders. The boundary

between Chevron and TRC is essentially the slope leading to the yellow excavator.
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Photograph 15 — VeW of the Chevron accident location on July 7, 2011. The release of
fluid and steam to surface had increased significantly since the June 21 accident, as
well as the enlargement of the associated crater.
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Photograph 16 — View of Chevron accident site on July 7, 2011. The Crater is
approximately 10’ wide , intermittently expelling oil and water onto the surrounding
ground.
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Photograph 17 — View of surface expression on TRC’s “Bull” lease, July 7, 2011. An
increase in the crater diameter on the upper terrace and deeper erosion of the terrace
slope was noted. Approximately 100 bbls/day of fluid was being removed from the

containment berm on the lower terrace.
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Photograph 18 — View of the TRC reactivated surface expression to the east of the
Chevron accident site on July 7, 2011. The TRC reactivated surface expression is at
the base of the slope that is essentially the boundary between TRC and Chevron. The
crater near the accident site is in the distance with steam rising and oil staining along
the terrace slope from fluid recently expelled.

30



Photograph 9 —VieW of the hevron éll 20 and the nearby T_R surface epression
areas, on August 5, 2011. The eruption expelling rocks, water and oil occurred
sometime during the night of August 4.
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Photographs 20 and 21 — Views on August 5 of the material; water, oil and rocks,
expelled from the crater during the night of August 4.
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hotograph 22 — View of the two new TRC surface expressions that became active on
August 3. They are located at the top and bottom of the stream of fluid. The bermed pit
was put in place after the reactivation of a surface expression at that location on June
27.
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hotograph 23 — View of the eastern extent of the crater eruption onto TRC property
and the two new TRC surface expressions located at the base of the oil stained slope.
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Photograph 24 — View of Chevron Well 20 surface expression crater on August 18,

2011 one day after the large August 17 eruption. Plumes of steam continued to rise
from crater for several days following the event.
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Photograph 25 — View of area etent of fluid flow from the Well 20 surface expression
crater during the August 17, 2011 eruption event.
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Photograph 26 — View of the Well 20 surface expression area on November 17, 2011.
The enlargement of the crater and subsequent collapse of its walls released water and
oil onto the lower terrace. Water and oil also flowed to surface at the location of the

equipment above the subsurface containment structure.

37



Photograph 27 — View of the start of investigative and remedial excavation of the Well
20 surface expression area on December 1, 2011. Spot locations were excavated to

determine the stability of the ground and subsurface. No ground or subsurface
instability was discovered.
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Photograph 28 — View of Well 20 surface expression area on January 20, 2012 after

crater and terrace excavation. As seen in the middle of the photograph, a large
diameter metal culvert has been placed over the crater vent. Trenches excavated to
remove the radial drains can be seen extending from the culvert. Minor amounts of
energy, in the form of bubbles, rise to the surface inside the trenches. The subsurface
containment structure has not been excavated.
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Aerial Photograph 1 — 2008 aerial view of the Chevron Well 20 surface expression area,
showing the surface expression containment pit as well as other surface expressions in
the immediate vicinity.
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Aerial Photograph 2 — 2010 aerial view of the Chevron Well 20 surface expression area
and location of TRC surface expressions, including the approximate future location of
the “Bull 9” surface expression.
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Attachment 1 — Tilt Meter Event 6/13-14/11 The red triangle represents the location of
the tilt meter event and for this slide only, is the approximate location of the Well 20
surface expression. The gray circles are the wells interpreted to be source candidates
for the tilt meter event. The line running through the middle of the map is the dividing
property line between Chevron and TRC.

MWSS EVENT LOCATOR
EVENT START: 06/13/11 9:25hrs S0
EVENT END: 06/14/11 9:30 hrs ) * Tilmeter Sites
Event Fracture Parameters X Planned Drilling Locations
Depth =420 ft. Top Diatomite = 378 ft Difference = 42 ft o
Error Bounds = 360" to 465'
Fracture Strike Azimuth = 212 deg . ¢  Abandoned Wells
Fracture Dip = 33 deg. NW 597500 P . © Wellsin Steam
Estimated Fracture Diameter = 115 ft. . A Event Center
Growth Center Coordinates . . 5 —hra
NAD27 Easting = 1551795 Northing = 595985 <
NADS3 Easting = 6113187 Northing = 2236411 % — a2
.
Nearest Wells Nearest Abandoned Wells 597000 %
Well Die.() | Wel Dist. (1) s . ¢
200k 3 o 0 L o
Bull 16R2 86 o 0 . ’
Bull 16R 97 o 0
Birch 8 109 0 0 "
Birch 8.1 u 0 0 5060 .
[Bireh 13 127 0 0 . i q
Wells Switched To Soak
Well Dist () |Well Dist. (1) |Well DIt | o O. b
2 s 19 1359 ]
s P £ o s .
Cypresdl 1280 3
.
Planned Drilling Locations
Well Dist (1) [ Well DIs. ()
220 o [0 0
:::\: :"‘ s : 595500 R
0 0 0 0
B T P —
Notes: i
According to daily injection information, this cvent began two days after 595000 .
the steam start times for TRC wells Bull 52 and Bull 25. Bull 25 was
removed from steam shortly prior to event termination and well Bull 52
was removed from steam shortly after event termination. Both wells
remain as source candidates. This analysis supersedes previously reported L
results.
594500
554000 .
1549250 1549750 1550250 1550750 1551250 1551750 1552250 1552750 1553250 1553750 1554250

Easting ()
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MWSS EVENT LOCATOR
EVENT START: 06/17/11 9:00 hrs
EVENT END: 06/19/11 8:50 hrs Ay

Event Fracture Parameters
Depth = 1020 ft. Top Diatomite = 779 ft Difference = -241 ft
Error Bounds = 970" to 1110

Fracture Strike Azimuth = 266 deg

Fracture Dip = 8 deg. NW .
Estimated Fracture Diameter = 360 ft $
Growth Center Coordinates *ie
NAD27 Easting = 1549703 Northing
NADS3 Easting = 6111094 Northing

Nearest Wells | Nearest Abandoned Wells 597000

well DIy | Well Dist (M)

427 160 lo 0

1350 3 ]‘ 0 0

1320 3% lo 0

N30 an iu 0

K330 ) lo " 596500

525 455 lo ] B

‘Wells On Steam

well Dist. () | Well Dist. () | Well Dist. () | -
2

K320 58 o
s £ soso0 .
1200 2397 H .

Z

Planned Drilling Locations

Well Dist. 1) | Well Dist (1)

0 2 9 4 595500

o o o o

o o 0 0

Notes:

This event began and ended concurrently with the steam start and soak 595000
times for nearby well K320. This well was therefore the source of this
event. This report supersedes previously reported results.

594500

594000

event.

K320 was the source of this

x

a

e prea |

—red

Titmeter Sites
Planned Driling Locations
Wells
Abandoned Wells
Wellsin Steam

Exent Center

1549750 1550250

Attachment 2 — Tilt Meter Event 6/17-19/11

Attachment 3 — Tilt Meter Event 6/18-19/11
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MWSS EVENT LOCATOR

EVENT START: 06/18/11 9:30 hrs -

EVENT END: 06/19/11 1535 hrs ® o Tilmee Sits
Event Fracture Parameters : X Pland Diling Locatioas
Depth =605 fi. Top Diatomite = 540 ft Difference = -65 ft + 5 Gl

Error Bounds = 560" to 660"

Fracture Strike Azimuth = 179 deg. . ¢ Mbandoned Well
Fracture Dip = 18 deg. SW S97500 4 . 0 Wellsin Steam
Estimated Fracture Diameter = 140 ft. T+ * . A Eval Cenler
Growth Center Coordinates T - N s
NAD27 Easting = 1551831 Northing = 595358

NADS3 Easting = 6113223 Northing = 2235984 4 —hrea?

" +

Nearest Wells Nearest Abandoned Wells 597000 “

Well Dist.() | Well Dist. () N bt

Mg 56 0 0 L

Bull 2 79 0 0

L1200 8 0 0

31 8 0 0 .

Bull 45 1 0 0 S0 +
Lna200 130 0 0

Wells Switched To Souk N

Well Dist. f) | Well Dist. 1) | Well DIL.(M) | ~ ¢

g
1200 8 ? . !
K0 256 g o d .
Z Well L200 was the event source.

Planned Drillng Locations

Well Dist. 1t) | Well DIL. () '

! a4 ’ 95500

o 0o o 0 .

0 0o o 0 %

.
Notes: i
Event 2011/06/18A terminated at 15:35 hrs on June 19, 2011, concurrent 595000 -

with the steam end time of nearby well L200. This well was the event
source. This report supersedes previously reported results.

594500

594000
1549250 1949750 1550250 1550750 1551250 1551750 1552250 1552750 1553250 1553750 1554250
Easting (f)

Attachment 4 — Tilt Meter Event 6/20-21/11
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MWSS EVENT LOCATOR

BVENT START: 06/20/11 18:00 hrs

EVENT END: 06121111 130 hrs

Event Fracture Parameters

Depth =50 ft. Top Diatomite =277t Difference =+227 ft
Fracture Strike Azimuth =67 deg.

Fracture Dip = 3 deg. SE

Estimated Fracture Diameter = 250 ft.

Growth Center Coordinates
NAD27 Easting = 1551790 Northing = 596425
NADS3 Easting = 6113181 Northing = 2236850

Nearest Wells Nearest Abandoned Wells
Well Dist.(N) | Well Dist. (1)
Bull3l 5 o ]
Bull31STI 5 0 0

225 55 0 0

Bull 10 ] 0 0
Bull3IR 81 0 0

20R % 0 0

Wells On Steam

Well Dist (1) Well Dist (1) | Well Dit. (1)
28 2]

G0 i

Birch 882 W

Plamned Drilling Locations

Well Dist. () | Well Dist. ()
0 0o |0 0

0 0o 0

0 oo 0
Notes:

Event termination was observed at 1:25 AM on June 21, 2011.
Presumably, no steam changes took place at this time. A re-inflation of
this event occurred at 7:55 AM with ultimate termination at 8:50 AM.
This time correlates to the removal of H233 from steam. This well
remains the best candidate as the source of this event. Chevron well G240
and TRC Birch-8R2 remain possible contributors to event growth. This
report supersedes previously reported resuls.

Attachment 5 — Tilt Meter Event 6/22/11

Northing (ft.)

598000
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Event Center

—Arta |
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H235 was the source of this
extremely shallow event.
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MWSS EVENT LOCATOR

EVENT START: /11 13:45 hrs

598000

EVENT END: 06724/11 14:30 hrs
Event Fracture Parameters
Depth =275 ft.

Error Bounds = 260'to 305
Fracture Strike Azimuth = 68 deg.
Fracture Dip = 18 deg. SE 97500 .
Estimated Fracture Diameter = 160 fi. +

Growth Center Coordinates T
NAD27 Easting = 1551942 Northing = 596466
NADS83 Easting = 6113334 Northing = 2236892

Nearest Wells

Nearest Abandoned Wells

Well

(Bull 30R
Bull 30
Bull IR
Bull 10
Bull 29
[Bull 298T1

Dist. (1)
2
48
8

9l
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Well

Dis. ()

Wells On Steam

Well

FB5
GM0

Dist. 1t}

n
3%

Well

Dist. () | Well

Dist. ()

Planned Drilling Locations

Well
0

Dist. (ft)

Well

Dist. ()
0

0 0 u 0
0 o o 0

Notes:

According to daily injection information, this event began two days after
the steam start time for Chevron well G240. This well was removed from
steam on 6/23 and remains the best candidate as event initiator. Chevron
well F235 was switched into steam on 6/23 and was removed from steam
on 6/26. This well remains the best candidate for continuing event
growth. This analysis supersedes previously reported results.

Attachment 6 — Tilt Meter Event 6/24/11

Northing (ft.)
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(Chevron well G240 remains the best candidate as
leventinitiator. Chevron well F235 remains the
best candidate for continuing event growth.
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EVENT START: 06/24/
EVENT END: 11 9:55 hrs
Event Fracture Parameters

Depth =675 ft. Top Diatomite = 356
Error Bounds = 605' to 785'

Fracture Strike Azimuth = 187 deg
Fracture Dip = 19 deg. NW
Estimated Fracture Diameter = 195 ft.
Growth Center Coordinates

MWSS EVENT LOCATOR

11 14:30 hrs

1t Difference = -319 ft

NAD27 Easting = 1551505 Northing = 5963561

NADS3 Easting = 6112896 Northing = 2236986

Nearest Wells Nearest Abandoned Wells

Well Dit. (1) | Well Dist. 1)

HM0R 66 0 0

2R 7 0 0

H240 % 0 0

H238 91 0 0

H2S0R 1 0 0

b2} u7 0 0

Wells On Steam

Well Dist. () | Well Dist 1) | Well Dist. (1)
H60R 6
F238 57

Plamned Drilling Locations

Well Dist () | Well Dis. (1)

0 0|0 0

0 0 0 []

0 o 0

Notes:

This event began one day after nearby Chevron well F235 was switched
into steam and ended concurrently with the soak time for this well. F233
was therefore the source of this event. H260R remains a candidate as a
contributor to cvent growth. This report supersedes previously reported
results.

Attachment 7 — Tilt Meter Event 6/26/11
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MWSS EVENT LOCATOR

EVENT START: 06/26/11 9:45 hrs

EVENT END: 0627/11 15:30 hrs

Event Fracture Parameters

Depth =880 ft. Top Diatomite = 811 ft Difference = -69 ft
Error Bounds = 820' to 950/

Fracture Strike Azimuth = 63 deg.

Fracture Dip = 19 deg. SE

Estimated Fracture Diameter = 205 ft.

Growth Center Coordinates
NAD27 Easting = 1550363 Northir

event. This analysis supersedes previously reported results.

[Nearest Wells Nearest Abandoned Wells
wWell Dis() | Well Did. ()
L300 7 0 0
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0 o
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Well Dis. () | Well DI ()
0 0 0 0
0 0 0 0
0 o o ]
Notes:

According to daily injection information, this event began shortly after
nearby Chevron well L300 was put into steam and ended concurrent to the
soak time for this well. Therefore, well L300 was there source for this
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