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Overview of Aera’s California Oil and Gas Fields

ResLink Consulting Services LLC
A Texas and Oklahoma Company




Royal Dutch Shell Plc is looking to exit Aera Energy LLC, its California-based oil and gas producing JV with ExxonMobil
Corp, according to a Reuters article dated 1-Jul-2021.

Aera Energy Operations Overview:

JV ownership structure (Aera Energy): Shell (51.8%) and ExxonMobil (48.2%).

Production (for 51.8% WI) is approximately 67,516 BOE/d , which equates roughly to 96% oil and 4% gas, based on the most-recent reports that Aera produces 130,340
BOE/d for 100% working interest.

Shell share of Aera’s accounts for 18% of California's oil and gas production.

Located primarily in San Joaquin Valley in Kern Co., CA and in Fresno Co., Monterey Co., Ventura Co., and Santa Barbara Co., CA.

Aera Energy operates nearly 13,000 wells in the San Joaquin Valley producing equal amounts of light and heavy oil with minimal associated gas. Permitting over additional
lighter oil assets is underway in Northern Santa Barbara county.

Asset Summary
Holds the Belridge producing complex, Coalinga field, Midway Sunset field, San Ardo field, and Ventura County assets:

Belridge producing complex*: Covers 35,200 acres. Includes the following oil and gas fields North Belridge and South Belridge, Lost Hills, Cymric, and McKittrick

with a production of 41,440 BOE/d (based on 80,000 MBOE/d for 100% WI).

* Light oil (25° to 30° API) is produced from the Diatomite (low perm chalk formation requiring frac-stimulation in vertical shallow wells) with heavy (11°-16°
API) oil from the Tulare and an assorted other clastic formations (sandstone, and fractured shale). Production requires cyclic steam flood, water flood and
pump-assist.

Coalinga field: Covers 9,600 acres with a production of 3,620 BO/d (based on 7,000 Mbbl/d for 100% WI).
* Heavy 11° to 14° APl oil is produced using cyclic steam and artificial lift.

Midway Sunset field: Includes North Midway Sunset and South Midway Sunset units with a production of 3,620 BOE/d (based on 7,000 BOE/d for 100% W1) and
6,210 BOE/d (based on 12,000 BOE/d for 100% WI), respectively.
* Heavy 13° to 15° APl oil nearly all of which is produced using cyclic steam injection.

San Ardo field: Covers 4,480 acres with a production of 5,180 bbl/d (based on 10,000 bbl/d for 100% W1).
* Heavy 12° to 15° APl oil requiring cyclic steam, some waterflooding and artificial lift.

Ventura county: Covers 4,300 acres with a production of 6,820 MBOE/d (91% oil and 9% gas, based on 13,167 BOE/d for 100% WI).
* Light 30° API oil produced using waterflood and artificial lift.

*Infrastructure at Belridge complex includes hundreds of miles of roads, pipelines, and power lines, 10 oil and water treating plants, 100 steam generators, 2
cogeneration plants, 1 gas processing plant, and state-of-the-art water softening plant designed to treat 300,000 bbl/d of water.
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Aera Historical Production
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Aera Gross Qil Production by Asset
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Aera Gross Water Production by Asset

1,600,000

1,400,000

McKittrick
Coalinga

1,200,000

Lost Hills

o
S
Ol—
o
o
Ol-
—

800,000

ddmd

600,000

400,000

200,000

North Belridgege

120Z/1/1
0zoZ/t/L
020Z/T/1
6T0Z/T/L
6T0Z/T/1
8T0Z/T/L
8T0Z/T/1
LT0T/1/L
£T0Z/T/1
9T0Z/1/L
9T0Z/T/1
STOZ/T/L
STOZ/T/T
vT0Z/T/L
¥10Z/T/1
€10Z/T/L
€10¢/T/T
z102/1/L
ZT0Z/T/T
TT0Z/T/L
TT0Z/T/1
0T0Z/T/L
0T0Z/T/1
6002/T/L
600Z/T/1
800¢/T/L
800Z/T/1
£00T/1/L
£00T/T/1T
900Z/t/L
900Z/1/1
S00Z/T/L
S00Z/T/1
¥00Z/T/L
v00Z/1/1
€00¢/T/¢
€002/T/1
200Z/T/L
Z00Z/T/T
T00Z/T/L
T00Z/T/1
000Z/T/L
000Z/T/1

B Midway Sunset BWPD

m SouthBelridge BWPD m San Ardo BWPD ® Ventura BWPD

North Belridge BWPD

Cymric BWPD

B McKittrick BWPD

Coalinga BWPD

M Lost Hills BWPD




1202/1/v
0zoz/t/tt
0zoz/t/9
ozoz/t/t
6102/1/8
6102/1/¢
810z/T/0T
810Z/1/S
Lroz/r/en
L10Z/T/L
L10z/t/t
910Z/1/6
910Z/1/v
STOZ/T/TT
S10Z/1/9
ST0Z/1/1
vroz/t/e
vroz/1/¢
£10Z/1/01
€102/1/
zoz/r/zn
Z0z/1/L
roz/t/t
1102/1/6
1102/1/v
otoz/t/tt
0t10Z/1/9
oroz/t/t
6002/1/8
600Z/1/¢€
8002Z/1/01
8007/1/S
Lo0z/t/eT
L002/T/L
L002/1/2
9002/1/6
900Z/T/v
S00Z/T/T1
s00z/t/9
S00Z/1/1
v00Z/1/8
v00Z/1/€
£00Z/T/01
€002/1/5
z00z/t/Tt
z002/1/L
z00Z/1/2
1002/1/6
1002/1/v
000Z/T/11
000Z/1/9
000Z/T/T

Aera Gross Gas Production by Asset

,McKittrick

50,000
45,000
40,000
35,000
30,000
000
20,000
15,000
10,000
5,000
0

® Lost Hills Mscf/d

w Midway Sunset Mscf/d
W McKittrick Mscf/d

® Ventura Mscf/d
® Cymric Mscf/d

m South Belridge Mscf/d

® Coalinga Mscf/d

» North Belridge Mscf/d
® San Ardo Mscf/d




]

!

Links to Field Summaries

Light Oil PDP (BE) Reserves Estimate

South Belridge

. PDP from EUR | PDP from EUR |  Qil Gravity
. Cum Oil .
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) | Ave of PDP BE
Total 328.4 151.7 156.8 22.5°
Ventura
. PDP from EUR | PDP from EUR |  Oil Gravity
. Cum Oil .
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) | Ave of PDP BE
Total 89.9 20.9 23.0 30.2°
North Belridge
) PDP from EUR | PDP from EUR |  Oil Gravity
. Cum Oil
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) | Ave of PDP BE
Total 31.0 14.6 15.1 28.3°
Total (MMBO) 194.9
Net Shell JV (MMBO) 101.0

BE EUR Oil - Best efforts for oil Estimated Ultimate Recovery
Full Oil EUR - Full-Fit Oil Estimated Ultimate Recovery.

Enverus (Drilling Info) by-well EUR estimates have been used to calculate PDP

Reserves. Full definition of DI's Methodology can be found here...

http://nebula.wsimg.com/55c67fab6e5d46de003bf6c2e670353b?AccessKeyld=AF

527844B1B38A5CED7D&disposition=0&alloworigin=1

!

Links to Field Summaries 1

Heavy Oil PDP (BE) Reserves Estimate

Midway Sunset

) PDP from EUR | PDP from EUR | Oil Gravity
. Cum Oil o
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) Ave of PDP BE
Total 222.1 35.8 36.7 13.2°
Lost Hills
. PDP from EUR | PDP from EUR Qil Gravity
. Cum Oil R
Reservoir Full BE API° and Wt
(MMBO)
(MMBO) (MMBO) Ave of PDP BE
Total 69.5 27.6 28.1 18.1°
San Ardo
. PDP from EUR | PDP from EUR Qil Gravity
. Cum Oil R
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) Ave of PDP BE
Total 41.9 24.7 24.8 12.8°
Cymric
. PDP from EUR | PDP from EUR Qil Gravity
. Cum Oil
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) Ave of PDP BE
Total 15.6 17.2 17.8 12.3
Coalinga
. PDP from EUR | PDP from EUR Qil Gravity
. Cum Oil
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) Ave of PDP BE
Total 82.2 13.8 15.1 14.5
McKittrick
. PDP from EUR | PDP from EUR Qil Gravity
. Cum Oil
Reservoir (MMBO) Full BE API° and Wt
(MMBO) (MMBO) Ave of PDP BE
Total 8.5 2.7 2.7 13.6°
Total (MMBO) 125.3
Net Shell JV (MMBO) 64.9



../../ResLink Reporting/Shell Aera Divest/Enverus EUR Methodology and Definitions.pdf
http://nebula.wsimg.com/55c67fab6e5d46de003bf6c2e670353b?AccessKeyId=AF527844B1B38A5CED7D&disposition=0&alloworigin=1
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Great Todays Better Tomorrows

(https://www.aeraenergy.com)

Belridge

Belridge Producing Complex

Located in Kern County, Calif. approximately 45 miles west/northwest of Bakersfield, the
Belridge Producing Complex covers an area roughly 22 miles long and 2.5 miles wide. The
Belridge Producing Complex includes exploration and production (E&P) operations in the
North and South Belridge, Lost Hills, Cymric, and McKittrick oil fields.

Oil and gas production includes heavy oil production from the Tulare formation and light oil
production from the diatomite formation. Nearly 80,000 barrels of oil equivalent per day are
produced at Belridge.

More than 1,600 people work at the Belridge Producing Complex, including approximately 350
employees and 1,250 contractors. Belridge field operations are centered in the Belridge Oasis
headquarters building.

The infrastructure of the Belridge Producing Complex is a very large, concentrated,
interdependent system consisting of thousands of wells; hundreds of miles of roads, pipelines,
and power lines; ten oil and water treating plants; 100 steam generators; two cogeneration
plants; and one gas processing plant. Additionally, Belridge has completed construction of a

https://www.aeraenergy.com/operations/belridge/ 1/2



https://www.aeraenergy.com/
http://www.aeraenergy.com/operations/belridge/

7/1/2021 Belridge - Aera Energy

state-of-the-art water softening plant designed to treat 300,000 barrels of water per day. The
cogeneration capacity of the complex provides enough electricity to power all of the field’s
operations as well as providing steam to supplement steam injection requirements.

Crude oil is sold on the premises and is transported to refineries in California for processing
into gasoline and other fuels.

Aera and its predecessors have operated in the North and South Belridge fields since 1916,
and is the largest producer in those fields. The South Belridge field is the third most productive
field in the United States. The Lost Hills Field is the sixth largest producing field in California.

https://www.aeraenergy.com/operations/belridge/ 2/2
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COUNTY: KERN

BELRIDGE, NORTH, OIL FIELD

SHEET 1 OF 2
DISCOVERY WELL AND DEEPEST WELL
o L‘;"d, Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. (fagq) Pool (zone) at total depth
Discavery well CalResources LLC Mannell-Minor Petroleum Co. "M.M." 1 35 275 20| MD { 3,025 fractured
"M.M.7 shale
Deepest well CalResources LLC Shell California Production Inc. 11X-26 eb 275 20E| MU | 11,783 kreyenhagen
11X-26 tocene
POOL DATA
TULARE- FRACTURE] a/ FIELD OR
ITEM ETCHEGOIN DIATOMITE SHALE 1EMBLOR SAND LARNERDS™ AREA DATA
* i Wm " September 1917 July 1978 ¢f 1912 Gctober 1430 June 1%t
Oil (BB day) ceereesssmrrsrssssssserns 10 258 b/ 3,014 bbE
cmmdrdm e —— - 48 e 50, 060 2,160
P - 145/145 - :
Five (im) - _, 5 N aou.’laogcll ?wf].m:
Initial reservoir
PrESSUTE (Psi) wursvuns 0-200 500-600 1,100%* 2,650 3,500
Reservoir lemperature (°F) .. 100 104 Y "208 it
Initial oil content (STB/ac.t.) ...... 1,500-2,200%* 600-2,400%* 1,087 40U
Initial gas content (MSCF/ac~ft.)... 70=260%* 1,450 Th{pex
eeeremeeenmssseeneseene | Ty gre~Etchegoin Etch.-Reef Ridge R, Ridge-Monterey mMonterey-lemblor Temblor
n age . = (Pleisto.-Pliocene Pliocene-Miocene Miocene Miocene Miocene
Awrm m ) ) 600 y 3,500 5,000 by FUU
“'I*um pmdnh“i ’: 100 1,320 400 500 B0
arga (acres) - - - - 600 -
RESERVOIR ROCK PROFERTIES
Porosity (%) coisismsimsniniiian 35-3% 45%* fractured shale b 17%*
m [{5:‘11 56-80 20-78 - 71 bk
Sgi (%) « 20-44 22-80 - zb 4owk
Permeability to air (md) ... 2,500 16-2,400 - 1,Tu0%* S0%*
RESERVOIR FLUID PROPERTIES
Oik .
Ol gravity ("AP1) o, 13 24-31 10-32 40 :
Sulfur content (% by wt.)........ 1.14 - - U.6Y J?
GOR (SC| :
(SCF/STB) cooememsenersassass = 110%* - 00 1,06l
Initial oil FVF (RB/STB)...o...... 1,02% 1.06 - 1.32 165w
:uhbh point press. (psia) ... - 550-620%* - 2,650 3,600
iscosity (cp) @ *Frre | 7,081.0 € 100 8.0 @ 104 - 0.4 @ 205 -
O ecific 0.70 0.79 0
gravity (air = 1.0} e - * - . bb U, Bywx
Heating value (Btu/cu. ft.) ........ 1,250 1,102 - 1,160 -
Wl;:rm L] 20,500 28,600
L CTOOR-T ) J—— N - 40, 000 -
T.DS. (ppm) 21,400 37,800 - 42000 N
Rw (ohm/m) (77°F) ..... 0.42 0.20 - 0.15 -

ENHANCED RECOVERY PROJECTS




ENHANCED RECOVERY PROJECTS

Enhanced recovery projects.......... cyclic steam waterflood gas injection
Date started 1964 1988 1438
Date discontinued ..., active active 1457
steamf] cod gas injection
1975 1461
active ' 1975

waterflood

1988

active
Peak oil production (bbl) 1,162,952 a/ 2,271,558 2,81,300
Year 1988 1988 1932
Peak gas production, net (Mcf) 3,861,728 35,000,000
Year 1988 14936

Base of fresh water (ft.): None

Remarks: a/ As of January 71,1985, the former Shallow Pool statistics will be reported as the Tulare Pool (incluges Tulare ana Etchegoin sanas), or the
Diatomite Pool (includes Etchegoin and Reef Ridge diatomite; basal Reef Ridge and Monterey shales),
b/ Initial production unknown. First recorded production was 18 BOPD in December 1915,
T/ The diatomite discovery date constitutes initial production from artificially formed fractures. Proauction from naturally fractureo aciatomite was
reported as early as 1912.
4/ Production commingled with Agua.

Selected References: Bailey, W.C., 1939, North Belridge 011 Field: Calif. Div. of 011 and Gas, Summary of Uperations -- valit. Uil Fields, Vol. 4, No. 3.
Boezinger, H., 1924, The Minor 0i1 Fields of Kern County, Part 2, Belridge and North Belridge Uil Field: valif. State Mining bureau, Sunmary
of Operations -~ Calif, 0i1 Fields, Vol. 10, No. 1.,
North Belridge 01l Field, 1968, AAPG-SEG-SEPM Guidebook, Geology and 0il Fields, West Side Southern 5an Joaguin Yalley, p. bU-tl.

DATE: yoocmber 1097  **Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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COuNnTtY: KERN

BELRIDGE, NORTH, OIL FIELD

SHEET 2 OF 2
DISCOVERY WELL AND DEEPEST WELL
J;’;:‘,‘. Strata & age
Present operator and well designation Originzl operator and well designation Sec. T. & R. [B.EM.| (fupt) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
R SAND BLOEMER, BELRIDGE FIELD OR
ITEM (AGUA) 64, AND GIBSON Y SAND AREA DATA
Discovery date ........cceuue R September 1939 June 1932 May 1942
Initial production rates eptemner e
Qil (bbl/day) eeeeeeremrersenanes a/ 1,173 1,068
Gas (Mcf/day) ... S - 75,000 785
:l::v p_uss;._-u}tpu [ - 2,000/3,150 150/950
LI T T T - 4
Initial re.lewoir. 96/64 9678
[T (L RR— 3,600 4,173 3,925
Reservoir temperature (°F) ...... . 252 235 220
Initial oil content (STB/ac-ft.) 450 3,005 500
Initial gas content ( MSCF/ac.-ft.)... TO0** 5,752 BOO*
Formation Temblor Temblor Tumey
Geologic ABe oo - Dligocene 011 gocene Eacene
Average depth (ft.) ...... 7,100 7,700 8,550
Average net thickness (fl.) ... 150 400 75
Maximum productive
Ared (ACTS) .oosmesmsmsmssssnans ST 2,265
RESERVOIR ROCK PROPERTIES
POTOSILY (%) wuceecrmmsssssarmesssssssssssssssssss 16 14 15
50; (%) b/ 39 64
Swi (%) T 1% 36
Sg; (%) . ) - 42 ¢f -
Permeability to air (md) ...ocoree 250%% 757 30
RESERVOIR FLUID PROPERTIES
ok 30-50 32
Qil gravity (*API) .o 5z -
Sulfur content (% by wt.)..cuuuu. 0.17 0.17 0.28
Initial solution
GOR (SCF/5TB) coeveesemsesssssasens 140,000 600 700
Initial ol FYF (RB/STEB)uuuerrorine - 1.50 1.49
Bubble point press. (psia) . 3,600 4,125 3, 700%%
Viscosity (cp) @ “Fomcrrrenes 0.2 B 252 0.4 B 235 7.2 @100
Gas: 5 0,73 (.65
Specific gravity (air = 1.0}, 0.6 . .
Heating value (Btu/cu. L.} ... 1,160 1,250 1,160
e 21,200 18,000-21 , 500 8,400
Salinity, NaCl [ES— 1 5, 000-21,
Rw (ohm/m) (77'F) .ccoenneenm S 8.00 - 0.49

ENHANCED RECOVERY PROJECTS




ENHANCED RECOVERY PROJECTS
Enhanced recovery projects............ waterflood gas injection
Date started ... 1955 1944
Date discontinued ... 1990 1960
gas injection
1941
1985
Peak il production (bbl) 269,000 4,250,000 451, Ul 5,644,370
Year 195 1938 1545 1937
Peak gas preduction, net {Mcf) 21,056, 901 22,691,315 b44, 382 36,079,922
Year 1957 1947 1551 1936

Base of fresh water (ft.):

Remarks: a/ Initial production commingled with &4 zone.
B/ Condensate pool.
¢t/ Gas cap and black oil band at discovery.

Preston, H.M., 1932, Report on North Belridge 071 Field:
Yol. 18, No. 1
Selected References:  Wharton, J.B., 1943, Belridge (41 Field: Calif. Div. of Mines, Bulletin 11&.
Williams, R.N., Jr., 1936, Recent Developments in the North Belridge i1 Field:
0i1 Fields, Vol. 21, No. 4.

North Belridge 071 Field, 1952, AAPG-SEG-SEPM Guidebook, Di1 Fields and Geology, p. z03-z05.
Calif, Div. of Oi1 and Gas, Summary of Uperations =-- talif. Uil Fielas,

Railroad Comm. m" the State of Calif., 1946, Estimate of the Matural Gas Reserves of the State of Lalif., p. bs-s0.

Calit. Liv. of U1 and bas, Summary of Lperatiuns -- Lalit.

DATE:

October 1981 **Fetimated value

© California Department of Conservation
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© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(CD-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields

COUNTY:” KERN

BELRIDGE, SOUTH, OIL FIELD

SHEET10F 2
DISCOVERY WELL AND DEEPEST WELL
m Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. |B.&M.| (feet) Pool (zone) at total depth
Discovery well CalResources LLC Belridge 0il1 Co. No. 101 33 285 Z1E| MU 782l Tulare &
No. 101 Diatomite
Deepest well CalResources LLC Kernridge 0i1 Co. No. 51X-33 33 285 21E] MU | 14,508 Point of Rocks
Mo. 51X-33 Eocene
POOL DATA
FIELD OR
ITEM TULARE ETCHEGOIN DIATOMITE ANTELUPE SHALE MCUUNALD AREA DATA
Discovery date ... N, April 1911 May 1943 April 1911 March 1983 February 1482
Initial production rates
Oil (bbi/day) 100 m al 16U &Y
Gas (Mci/day) . - - n 1,658 2499
Flow :mi.tl ({17 | J— - - - 210 -
LU {109 RSP —— on pu - - -
g Con size on pump pump
Pressure (Psi) .o 200 350 962 £,000 190%*
Reservoir temperature (*F) oo 87-95 105 128 165 -
Initial oil content (STB/ac-ft.) ... 2,050 2,050 1,455 - -
Initial gas content (MSCF/ac.ft.)... 340 340 532 - -
Formation Tulare Etchegoin by Monterey Monterey
B ceerereei Pleistocene Pliocens Plio-Miocene Miocene Miocens
Average depth (ft.) .. 400 1,500 1,000 4,000 6,700
Average net thickness (ft.) ..o 400 50 500 1,000 46
Maximum productive
APEA (ACTRS) cereeeoeesamrrmssnimssasanemsns - - - - -
RESERVOIR ROCK PROPERTIES
POFOSILY (%) wcreemrsssmmsrssnssssensrsoss 35 30 50 4 -
Soj (%) 77 - 45 20 -
Swij {%) 20 - 55 70 -
Sgi (%) 3 - o 10 -
Permeability to air (md) et 3,070.0 100.0 1.5 19.0-24.0 -
RESERVOIR FLUID PROPERTIES
Qil:
Oil gravity ("AP1} eeeeenemerrensrenes 11-14 13 25-30 2b-32 37
Sulfur content (% by wt.)......... 0.23 - - - -
Initial solution
GOR (SCF/STB) eroceeerereemee 35 35 366 3,500 2
tnitial oil FVF (RB/STB).mwmreene 1.02 1.00 1.20 - -
Bubble point press. (psia) ........ 350* 100#%* 958 -
Viscosity (€p) @ “Fermmssrsren 5,500 @ 70 5,500 @ 70 - -
Gas:
Specific gravity (air = 1.0)...... 0.600 0.700 0.876 -
Heating value (Btu/cw. ft.) ... 1,090 1,250 1,033 -
Water:
Salinity, NaCl (ppm) .ccccoennn 10,700 24,800 26,000 31,000 -
L RV ——— 13,5900 25,600 38,900 - -
Ry (ohm/m} (T7F) crrmnninnne 0.73 0,23 .28 - -

ENHANCED RECOVERY PROJECTS




.

ENHANCED RECOVERY PROJECTS

_Enhanced recovery projects.......... steamfiood
' Date started 1963
Date discontinued active
fireflood
1956

1996
waterflood
1982

19495

waterflood
1969

1972
waterflood
1982
active
steamflood
1969

1875
steamflood
1969

1921

h#ﬂm {bbi)

ar

Peak gas production, net {Mcf)
Year

63,562,322
1987
30,750,790
1987

Base of fresh water (fL.):  None

Remarks: a/ Initial Tulare and Diatomite zone production was commingied.

B/ Etchegoin-Reef Ridge-Upper Monterey.

Barger, R.M., 1958, South Belridge Thermal Recovery Experiment: Calif. Div. of Uil ana Gas, Summary of Uperations -- vol. 44, No. 2.
Gates, C.F., and H.J. Ramey, Jr., 1985, Field Results of South Belridge Thermal Recovery Experiment: Journal of Petroleum lech., p. z3b-z44,

Oct. 1985,

Gates, C.F., K.D. Jung & R.A. Surface, 1978, In-Situ Combustion in the lTulare Formation, South belridye Fiela, kern Lounty, Lalitornia:

Selected References: Journal of Petroleum Technolo

McCabe, R.E., 1924, The Minor 011 Fields of Kern County; Calif. State Mining Bureau, Summary ot Uperations -- Lalit. Uil Fielas,

¥el. 10, No. 1.

Ritzfus, D.E., 1950, South Belridge 0i1 Field: Calif. Div. of 0il and Gas, Summary of Uperations -- Lalif, Uil Fielas, Vol. 35, ko. 1.

, p. 798-806, May 1978.

DATE: November 1997 **Fetimated value

© California Department of Conservation
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COUNTY: KERN

BELRIDGE, SOUTH, OIL FIELD

SHEET 2 OF 2
DISCOVERY WELL AND DEEPEST WELL
L . J::aul‘ Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. |B.&M. (feet) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
DEVILWATER- FIELD OR
ITEM GOULD  ¢f AREA DATA
Discovery date eowrrceeerrssorrrse duly 1980
Initial production rates wy
Oil (bbl/day) .eormin . 130
Gas (Mcf/day) .. T
Flow pressure (psi) -
L LT T —
Initial reservoir
PrESSUre (PSi) creomemcrsssssssonre — 4,750
Reservoir temperature (°F) ceeeneen 240
Initial oil content (STB/ac.-ft.) ...... 565
Initial content (MSCF/ac.-ft.)... 1.200%*
Formation Monterey
Geologic 28 wemurmmiees S Miacene
A‘U’Elﬂﬂ d!‘P“l [ 90 ——— SO 8,200
Average net thickness (ft.) ... 300
Maximum productive
LR T O ———" 10 9,420
RESERVOIR ROCK PROPERTIES
LT T L — 24
Soj (%) 50
Swi (%) 50
Sgi (%) -
Permeability to air (md) e 170
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity ("AP1) .cococnvnene S 37
Sulfur content (% by wi.) e -
Initial solution
GOR (SCF/5TB) vsvesansnionen - 2,000
Initial oil FVF (RB/STB).mwuonssrne 1.65
Bubble point press. (psia) - 4,750
Viscosity (¢p) @ “Fonecrsnsances " 0.3 @ 240
Gas:
Specific gravity (air = 1.0)..... 0.7
Heating value (Btu/cu. ft.) ... 1,250
Water:
Salinity, NaCl (ppm) .o " 40, 000
T.D.S. { 40,000
Ry (ohmim) (77°F) .wvsrreee — 0.16

ENHANCED RECOVERY PROJECTS

© California Department of Conservation
Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(CD-1)

Contour maps, cross sections, and data sheets fc
California’s oil and gas fields



ENHANCED RECOVERY PROJECTS

-

Enhanced recovery projects.........
Date started...........ccommmmmmmsmssaninns
Date discontinued ...

Peak oil production (bbi}
Year

Peak gas production, net (Mcf)
Year

Base of fresh water (ft.):

Remarks: ¢/ Devilwater-Gould zone produced from one well for nine months.

Selected References:

DATE: DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES

October 1997 **Estimated value

© California Department of Conservation

Division of Oil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(cp-1)
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| COUNTY: KERN LOST HILLS OIL FIELD
Sheet 1 of 2
DISCOVERY WELL AND DEEPEST WELL
Total
Depth Strata & age
Present operator and wall designation | Original operator and well designation | Sec. T. & R. B.&M. (feot) Pool (zone) at total depth
Discovery well Chevron U.S.A. Inc. Martin and Dudley 30 265 21E MD 530 | Elchegoin
No. 1 No. 1
Deepest well Mobil Qil Corp. General Petroleum Corp. 11 265 20E MD 11,5583 Moreno
"Williamson" 33-11 "Williamson" 33-11 Late Cretaceous
POOL DATA
ITEM TULARE ETCHEGOIN REEF RIDGE ¢/ CAHN df DEVILWATER A':Ek%g? A
| Discovery date .. R December 1916 July 1910 - August 1913 March 8, 1983
Initial produetlon mtos
Oil (bbliday) ......eevvevrennnenens 60 a/ 176 - 60 560
Gas (Mclfday] R - - - - 1,973
Flow pressure [psi} - - - - 2,475
Bean size (In.) .....ccccceeiiiin 12/64
| Initial reservolr
| pressure (Psl) ...ceevemmeenrvennns 70 50-850 - 3,000 2,510
| Reservoir temperature (°F) ........ 75-82 90-110 110-130 115-200 54
initial oil content (STB/ac.-ft.) .. 1,300-2,400*" 660-1,900** 300-1,020 780-1,660 -
| Initial gas content {MSCFiaea-ﬂ.}. - - - 882-1,494 0
i Formation ............ Tulare . Etchegoin Reef Ridge Monterey Monterey
| Geologic age .. Pleistocene Pliocene Miocene Miocene Miocene
Average depth tlt. - 200 1,000 1,550 3,200-3,900 4,200
Average net thickness (ft.) ........ 100-450 300 150 1,500 330
Maximum productive 5
area (Cres) «.....cceveerenereseens
RESERVOIR ROCK PROPERTIES
: L2l (11T — 35-45 25-45 40-56 20-45 23.9-39.6
T ) . 50-70 35-55 10-75 30-50 1.3-16.9
LR Y ) 30-50 45-65 25-90 50-70 37.2-85.1
Sg; (%) ..
Parmnabdllly to air (n'ld] 1,500-2,000 100-1,200 1-30 | 1-10 2.3-1,590.0
RESERVOIR FLUID PROPERTIES
| on:
| Ol gravity (*APY) ... - 12-18 11-40 20-38 20-40 32
Sulfur content (% by wt.} 0.70 0.33 - - -
initial solution
GOR (SCFISTB) ... - - - - 900 B
Initial oll FVF [HBISTB] ......... 1.01 1.03 1.05 1.50 -
Bubble point press. (psia) ..... - - - 2,900 -
Viscosity (ep) @ °F .oeererrereerns 1,200.0 @ B2 96.0 @ 90 85.0@ 100 1.4@ 178 -
Gas:
Specific gravity (air = 1.0) ...... - - - 0.722-0.801 -
lenﬂ value (Btwiou, ft) ..... - : N 1,136 ) © California Department of Conservation
Water: Division of Qil, Gas, and Geothermal Resources
I CALIFORNIA OIL & GAS FIELDS
?Dﬂ;w (ppm] 15 506 ;g'%gjgg'ggg 34 ﬁm; g’%g :2';;3 Volume Il - Southern, Central Coastal, and
. " p 4 . ' Offshore California Oil and Gas Fields
Ry (ohm/m) ('H“F) 0.36 0.22 0.20 0.20 .04 (cD1)

Contour maps, cross sections, and data sheets for

California’s oil and gas fields



ENHANCED RECOVERY PROJECTS

Enhanced recovery prnlacts ...... steamflood steamflood waterflood waterflood
Date started ....... 1968 1976 1395 1946
Date dlﬁmntinmd aclive active aclive 1980 ef
fireflood cyclic steam fireflood
1962 1964 1996 ef
1996 aclive active
cyclic steam waterflood waterflood and
1964 1952, 1981, 1988, steamflood e/
active 1990 1995
waterflood waterflood b/
1986 1988
1681 active
steamflocd b/
1989
1993
Peak oll production (bbl) 9,275,798 3,362,316 57,024
YOar cciuieinasinnsisissnnsnnanss 1895 1982 1984
Paak gas pmducﬂnn, nﬂ [Mr.ﬂ 12,723,364 20,573,632 60,508
Yw LA LRI L L L L Rl LTS L] 1%5 1932 1&33

Base of fresh water (ft.): Mone
Abnormally high pressure and temperature salt water frequently is encountered in the Temblor Formation.
Remarks: a/ Initial Tulare production commingled with Etchegoin.
b/ Combined Tulare-Echegoin production and injection.
¢/ The Reef Ridge zone is locally commingled with either Etchegoin or Cahn. Production is primarily from artificially fractured diatomite. There may be initial
free-gas saturation in some portions of the pool.

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(cD-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields

| Selected References: d/ The Cahn zone is a fractured cherty shale reservoir. Some of the early Cahn wells included diatomite production. The Cahn zone is also referred to as the
Fractured Chert and Antelope Shale.
| — A 0 (o111 — — R RRBRBRERESSSSSEEBSSNNDDRPPPPLmLDLm=_=_=_L=LL———————
DATE: November 1997 ** Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES



"COUNTY: KERN LOST HILLS OIL FIELD

Sheet 2 of 2
DISCOVERY WELL AND DEEPEST WELL
Total
Depth Strata & age
Prasent operator and well designation | Original operator and well designation | Sec. T. & R. B.&M. ({teat) Pool (zone) at total depth
| Discovery well
| Deepest well
POOL DATA
ITEM FIELD OR |
CARNEROS & AREA DATA |
| Discovery date .. S June 1853
| Initial prudm:tlon rates
| ol (bbidayj) ... 53
Gas (M‘cﬁdaﬂ - a2
Flow pressure (psi) 1,700
] Bean size (in.) ....
Initial reservoir
pressura (Psi) ......reeeniivanins 4,960
| Reservoir mperamre (°F} - 156
| Initial oil content (STB/ac.-ft } 1,150*"
| Initlal gas content {HSCF.‘ac -I‘t.]-. 1,600*
| Formation ............... Temblor
| Geolagic age .. Miocene
Average depth [ft.]l swasunens 6,020
Average net lhill:lmeas {ﬂ ) . 50
Maximum productive 6,785
area (acres) ....cccvceiresnenciians
RESERVOIR ROCK PROPERTIES
POFOSHY [96) cevnvanesnesessamsensssreess 13-22
S0 [%0) carenrsrrnrnransmsnssssnsssassarane -
SW) (V0] crecrnnrrarmmmmraramesnssannarsnnnns 35*
270 T ) Y
Permeability to air (md) ............ 0.2-17
RESERVOIR FLUID PROPERTIES
Qil:
| Oil gravity CAPI) «.cooeeeeeecenea- 32
Sulfur content (% by wt.) ...... -
Initial solution
GOR {SCF/STB) .ecvvvererrereen 272
Initial oil FVF (RB/STB) ......... 1.26™
Bubble point press. (psia] - 1,250*
Viscosity (cp) @ °F ....cveeenees -
Gas:
Specific gravity (air = 1.0) ...... 0.84™ California Department of Conservation
Heatlng value [Btuﬂ:‘:u. ) e T Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS
Water: Volume Il — Southern, Central Coastal, and
Salinity, NaCl tppm} resammanas - Offshore California Oil and Gas Fields
T.D.S. (ppm) ... - - (CD-1)
R, (ohm/m) (TFF} - Contour maps, cross sections, and data sheets for

California’s oil and gas fields

ENHANCED RECOVERY PROJECTS



1 ' ENHANCED RECOVERY PROJECTS

Enhanced recovery pru}acts
Date started ..
Date dim:urlttnued

| Peak oil production (bbl) . 11,994,475 |
Year .. 1996 |

Peak gas pmdut:iion. nat {Mcﬂ 25,143,895 |
YORr ..ccoenerrennrerserasscnss 1995 |

Base of fresh water (ft.):

Remarks: a/ One well pool, abandoned in 1966.

Selected References:

DATE: November 1997  **Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
NCT e~

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(CD-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields
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COUNTY: KERN

DISCOVERY WELL AND DEEPEST WELL

CYMRIC OIL FIELD

CYMRIC FLANK AREA

Total
depth Strata & age
Present operator and well designation Original operator and well designation Sec. . & R. [B.&M.| (fper) Pool {zone) at total depth
Discovery well Chevron U.S.A. Inc. No, 512 Standard Qi1 Co. of Calif. No. 512 9 308 zzE MD | 11,847| Carneros Temblor
Miocene
Deepeﬂ well Same as above " W i n ™ "
POOL DATA
FIELD OR
ITEM CARNEROS PHACOIDES AREA DATA
Discovery date .ummcscersnnn - April 1967 August 1967
Initial production rates
(o TIITT EA —— 1,188 gga/
Gas (Mcf/day) amn po— 1,697 1008/
Flow pressure (psi) . 550 125/1,050
Bean size (im.) i SRR 25/64 =
Initial reservoir
pressure (Psi) .o F— 3,919 4,400%*
Reservoir temperature (°F) .cooee. 260 307
Initial oil content (STB/acfL.) ... 300%* 45Q**
Initial gas content (MSCF/ac.~t.)...
Formation Temblor Temblor
L1 [0 T - O — Miocene 01i gocene
Average depth (ft.) e - 8,600 10,145
Average net thickness (ft.) . 250 50 120
Maximum productive
AreA (AOPES) .oorerrernssrrssnsmmsnrssnsnsrnres
RESERVOIR ROCK PROPERTIES
POTOSitY (F0) ..coverronrorsmssssmsrsssessssssss 26 15%*
Soj (%) 12 65**
Swi (%) 65 35%*
Sgi (%) 23%* -
Permeability to air (md) .sneen. - 120 20%%
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity AP} i . 34-39 a3
Sulfur content (% by wt)iwen
Initial solution
GOR (SCF/STB) eeeeocrresrmerrr 1,400 1,017
Initial oil FVF (RB/STB)............. 2.5%* 1.6%*
Bubhble point press. (psia)......... 10, 000%* 5, 500%*
Viscosity (p) @ "Fuvveremsasisnsssnnes
Gas:
Specific gravity (air = 1.0) ... 0.65 0,75%*
Heating value (Btu/cu. ft.) . 1,340 -
Water:
Salinity, NaCl (ppm) e 6,100 10,000
s KR €T — 10,835 -
R (Ohm/m) (77°F) wsmemmssssssnns 0.64 -

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

Enhanced recovery projects.........
Date start
Date discontinued ....cccnnisninn

ed

Year

Peak oil production (bbl)

Year
Peak gas production, net (Mcf) 3,

580, 401
1968
400,932
1968

4,072
1968
5,557
1968

584,473
1968
3,406,489
1968

Selected References:

Base of fresh water (ft.): HNone
Remarks:

3/ Rates after fracturing.

Vol. 54, No. 2.

Young, R.J., 1968, West Side 0i1 Fields, Cymric (Cymric Flank): Pacific Section RAPG,

Hardein, J.L., 1968, Cymric Flank Area of Cymric 0i1 Field:

Calif. Div. of 0i1 and Gas, Summary of Operations =-- talit. Uil Fieles,

1568 Luidebook .

DATE:  qctober 1991 #** Estimated value
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COUNTY: KERN CYMRIC OIL FIELD
SHEET 1 OF 3
DISCOVERY WELL AND DEEPEST WELL
doney Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. ({eqr) Pool (zone) at total depth
Discovery well Nuevo Energy Co. Nacirema 0il1 Co. No. 1 6 305 22E| MD 1,127 Tulare
“McKittrick Unit™ 2-1A
Deepest well Mobil Expl. & Prod. N.A. Inc. The Superior 0i1 Co. “"Cymric Unit" 1 22 295 21E} MD | 12,022 Point of Rocks
“Woody™ 1A Eocene
POOL DATA
TULARE (B[ FIELD OR
ITEM (AMNICOLA) SAN JOAQUIN a/ ETCHEGOIN (REEF RIDGE) LI AREA DATA
Discovery dale ... " November 1909 April 1984 November 1445 December 1917 February 1938
Initial production rates
L LT S ——— 50 7 40 50 ob/
LT T i ——— - 0 - - 1,750
Flow pressure [+ 1.1 [ — - - on pump - 250/350
Bean size (in.) o
initial reservoir
pressure (psi) - 300-450 60 1,100%% 360 438
Reservoir temperature (°F) ........ - 8§1-125 147 130 95 10
Initial oil content (STB/ac ft.) ... 1,250-2,000 - 1,060%4 1,535 1,100%
Initial gas content { MSCF/ac.-fL.)... 0-60 - 500%% - 100%*
Formation Tulare San Joaquin Etchegoin Reef Ridge Reef Ridge
e LT L —— = Pleistocene Pliocene Pliocene Miocene Miocene
Lo L —— - 1,000-1,200 670 3,400 2,250 1,100
Average net thickness (ft.) wuaan. 50-450 233 80 150 100
Maximum productive
AreA {ACTES) cvcsisisiiimmiinaiassrarnmarnass - - - 180 -
RESERVOIR ROCK PROPERTIES
POTOSItY (20) .ccovsirrssenncssissemmsassranenss - 32-37 36-57 25%H 31-35 20
Soi (%) 30-73 6-38 65 67 75
Swi (%) 27-70 48-84 35 33 25
Sgi (%)
Permeability to air (md) .o 200-4,000 213> 200%% 7oO** 5Q*=*
RESERVOIR FLUID PROPERTIES
Oil:
Qil gravity ("AP1) ......coommmerrmnen - 11.0-15.0 12.2 8.0 12.0-20.0 14.0
Sulfur content (% by wt.).mrnnne 1.16 - - - -
Initial solution
GOR (SCF/STB) ..covromrscsssonsn 1 - 540%% 500 110%*
hnitial oil FVF (RB/STB)............. 1.00-1.05 - 1.20%% 1.05 1. 02%
Iubl:lle point press. [ TTF) J— - - 1,600%% - 1,100%*
Viscosity (ep) @ “Foccercinisiss 1,800 @ 120 - - 400 6 100 -
Gas: 0. 770%* ok ek
Specific gravity (air = 1.0) ... 6. 622 - - 0.600 0.600
Heating value (Btu/cu. ft.) ... 940-960 = = - 960
Water:
Salinity, NaCl (PDM) oo 1,700-13,000 - 20,400 - 8,600
TDS. (ppm) o T 4,844-17,000 - 24,573 14,408 12,226
Rw (chm/m) (77°F) cvsnssriens 0.89-1.90 - 0.31 - 0.50
ENHANCED RECOVERY PROJECTS

@© California Department of Conservation
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ENHANCED RECOVERY PROJECTS
Enhanced recovery projects............ waterflood cyclic steam
Date started 1965 1974
Date discontinued ........oocnaeinies 1968 active
' cyclic steam
1963
active
steamflood
1968
active
air injection
1962
1996
Peak oil uction (bbl 9,512,952 861,782 1,322,442/
Year prod (bbb 1992 1996 1996
Peak gas production, net (Mcf) 456,990 aBa, 242c/
Year 1087 1989

Base of fresh water (ft.);  None

Remarks: a/ Initial production was commingled with the Tower Tulare and the upper Etchegoin.
B/ First oil production was in 1953, after fracturing the zone.
T/ Includes production from lst and 2nd McKittrick Pools and underlying Antelope.
Effective 1/1/87, Timits of the Welport Area were extended to include all of the former McKittrick Front Area and the
former 1-Y Area, and a portion of the Sheep Springs Area.

Arndt, J.F., 1968, Cymric Field, Cymric Flank and McKittrick Front Areas: Pacific Sectien AAPL Guiaebook.
Selected References: Peirce, 6.G., 1947, Cymric 0i1 Field: Calif. Div. of 0i1 and Gas, Suwmary of Operations -- Lalit, 0il1 Fields, Vol. 33, Wo. &.
Weddle, J.R., 1966, Carneros, Phacoides and Oceanic Pools, McKittrick Front Area of Cymric Uil Fiela: Lalif. Liv. of Uil ana Gas,
Summary of Operations -- Calif., 041 Fields, Vol. 52, No. Z.

JATE  povember 1997 * Average value **Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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COUNTY: KERN

CYMRIC OIL FIELD

" WELPORT AREA
SHEET2O0F 3
DISCOVERY WELL AND DEEPEST WELL
o desth Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. B.&AM. (faey) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
2ND MCDONALD- AGUA FIELD OR
ITEM MCKITTRICK DEVILWATER CARNEROS (SANTOS) PHACOIDES AREA DATA
Discovery date ... 945
lnnéalll mﬁ.ﬁun rates April 1953 June 1936w July 1 January 1956 November 1946
¥) it 0 a/ 2450 883 290 ki
Gla; uLMd:dm e —— 700 — 78 685 60 65
PrESSUre (i) oo - - 430/800 360/950 535/pkr
Bean size (i) weecmmomne -
Initial 32/64 32/64 14/64 13/64
pr:;:u {w.);i;me..i:ﬁ ...... wave 490%* - 1_35(]_2{15?;* 1,600%* 1,900%*
senrasaranrs 110 125 132-136 ne 144-235
Initial oil content (STB/ac.-ft.) ..... 1,200%* - 400<=],000%* 1,150%* 650-900**
Initial gas content (MSCF/ac-ft.)... 1507+ - F00%* ' 500%* 700+
E'e":““““ Reef Ridge Monterey Temblor Temblor Temblor
(1L 1S —— Miocene Miocene Miocene 01igocene 011gocene
Average llepth (7% J— 1,230 4,050 4,150-5,560 3,400 4,300-7,870
Average net thickness (ff.) wuaue 210 5502_:' 65-100 175-300
Maximum
ANCA (RTINS ) cociviisisssirmmsnnsronssnssnssons . 5 - - -
RESERVOIR ROCK PROPERTIES
PO10sity (%) weoncmmisssmsssessnn e 20%* 23.3d/ 20-29%* 20%* 18-27 %%
Soi (%) 75%* 0.7-30.3(12.74/) 31-56%* B5** 35-70%*
Swi (%) 25%% 63.4-94.2(75.94/) 4z-44%* 35%% 28-30%%
5gi (%) - 2.7-29.4(20.3d/) 2%k - 37%x
Permeability to air (md) ceeeereee, 50+ 0.02-1.70(0.67d/) 115-800%* 800+* 60-270%*
RESERVOIR FLUID PROPERTIES
il
Oil gravity ("AP1) ..ooecerrcnren
Sulfur ¢ (% by wi) 14.0 27.3 31.0-33.0 31.0 33.0
Initial solution
GOR (SCF/STB) covrreemseemrssemsrres 123%* - 240 340%* 430~1,500%*
initial 0il FVF (RB/STB)...mw.. 1.02%* - 1.18% 1.20% 1.26-1,50%*
Bubble point press. (psia) —....... 1,200% - 1,100%* 1,300 1,600-4,400%*
Viscosity (cp) @ *Frecnscrssnsens - - - 0.3 @ 235
Gas: o (ai * 0.89 0.75-0,64% 0.83%> ox
Specific gravity (air = 1.0)....... 0. 60 . . 15=0, . 0.80-0.86
Heating value (Btu/cu. ft.) ...... 960 - 1,300 - 1,300
Water:
Safinity, NaCl (PPM) wor 8,600 - 21,400-21,900 21,400 12,000-15,200
T.DS. (ppm) S 12,226 - 25,176-25,967 23,334 14,232-17,228
Rw (ohm/m) (77°F) 0.59 - 0.26-0.27 0.28 0.37-0.45

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS _

Enhanced recovery projects...........

Date started

Date discontinued
Peak oil production (bbl) 95,968 100,341

Year 1995 1956
Peak gas production, net (Mcf) 100,874 99,305

Year 1994 1956

Base of fresh water {ft.): None
a/ First oil production was in 1953, after fracturing the zone.
Remarks: B/ Initial production from a deeper set of perforations in the Devilwater was T00% water.
T/ Met open perforations in both zones.
d/ Average value for deeper Devilwater interval only. No data available on upper Devilwater or McDonald.
Wercury is associated with production from Phacoides, Oceanic, and Point of Rocks sands, in isclatea fault blocks.
In some wells, production from the Etchegoin is commingled with production from the underlying Antelope.
Chevron U.5.A. Inc. "McPhee" 2, Sec. 36, T.285., R.21E., produced minor amounts ot oil from the Antelope Shale.
The discovery date was September 1918,

Selected References:

DATE:  povember 1997 = **Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCE

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(Cb-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields



COUNTY: KERN

CYMRIC OIL FIELD

WELPORT AREA
SHEET30OF 3
DISCOVERY WELL AND DEEPEST WELL
m Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.E&M.| (fepy) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
POINT FIELD OR
ITEM OCEANIC OF ROCKS AREA DATA
y date e October 1945 March 1946
Oil (bbl/day) ........ 956 60
Gas {Mci/day) o 500 4,000
e | ) S 780-1,080 2,300
Bean size (in.) - 20/64 3 """‘f
r
pressure (pasi} R 2,700-3,389 2,900
e F) o 146-209 174
Initia] oil content (STB/ac.-fL.) .. 550-950%* 750k
initial gas content (MSCF/acft.).. 1,000%* 700%*
Geologic age Eocene Eocene
Average depth (fl.) ceearcrmsrmnsscnns 4,900-8,570 5,400
Average net thickness (ft.) .eee 140-150 300
Maximum productive
area (acres) rresamrsns 4,715
RESERVOIR ROCK PROIPERTIES
Porasity (%) 13-27 20w
Saj (%) 42-60%* 65%+
Swi (%) 204k 35%*
Sui (%) 3% -
Permeability to air (md) .. T11-250%* Al
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity (°API) 31-52 48
Sulfur content (% by wt.) . 0.23~0.40 -
Initial solution
GOR (SCF/STB) 2,100-3, 800 -
Initial oil FVF (RB/STB).ccrraee 1.3 1.3%
Bubble point press. (psia) ... 1, 500%% 1,200%%
Viscosity (cp) @ "Feeerecsronnes 28 0 225 -
Gas:
Specific gravity (air = 1.0) e 0.669-0, 520+ 1.710%*
Heating value (Btu/cu. ft.) . 1,157-1,280 -
Water:
Salinity, NaCl (ppm) .ececerceens 10, 300-19,000 21,400%*
L KR ) S —— 13,668-19,686 21,400
R (0hmM/ M} (T7°F) cmmrscssssrnen 0.32-0,49 0.33

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

M oil production (bbl) ]ﬁﬁim 11,403,834
1996

MFMH[M 5,856,705
1946

Base of fresh water (fL.):
Remarks:

JATE: DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES

November 1997 **Estimated value

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources

CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and

Offshore California Oil and Gas Fields
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COUNTY: KERN MCKITTRICK OIL FIELD
(SEE AREAS FOR ADDITIONAL INFORMATION)
DISCOVERY WELL AND DEEPEST WELL
Total
Strata &
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. '(l:t'::; Pool (zone) at total d:::h
Discovery well Unknown a/ Tulare
Deepest well Chevron U.S.A. Inc. "Jacobson® 572R | Standard 0il Co. of Calif. "Jacobson" 16 305 226 [ D |10,864 Kreyenhagen
572 Eocene
POOL DATA
ITEM TULARE - AﬁEkDDg'%A
LT L —— - Unknown
Initial production
Oil (bbl/day) .
Gas (Mcf/day) .
Flow pressure (psi) ..o
Bean size (in.) ...
Initial reservoir
LT ) — 300-600
Ilgs_enu!r temperature (°F) .uce. 97-100
Initial oil content (STB/ac.-ft.) ...... 2,000
Initial gas content (MSCF/ac.-ft.)... b/
Formation €/
GeologiC ABL .vinrsscsiassinissianismsinions 500-1,000
Average depth (fL) cecminnnn 300-500
Average net thickness (ft.) ......... 300
Maximum productive
Area (BCres) s 3,870
RESERVOIR ROCK PROPERTIES
o 0 R — - 25-35
Soj (%) 60-80
Swi (%) 20-40
Sgi (%) . 10-2,500
Permeability to air (md) ... —
RESERVOIR FLUID PROPERTIES
Qil:
Oil gravity ("AP1) oo
Sulfur content (% by wt.).......... 12-19
Initial solution 0.96
GOR (SCF/STB) ceovvacarsarcrerses
Initial oil FVF (RB/STB)......ceoen. 1.01
Bubble point press. (psia)......
Viscosity (€p) @ “Ferrmermumsosesons 4,000-5,000 @ 100
Gas:
Specific gravity (2ir = 1.0)weu 0.65
Heating value (Btu/cu. f£.) ... 900
Water:
Safinity, NaCl (ppm) wceeeiscnns 1,500-10,000
T.DS. (PPM) corvnrmmssmosssssssssssrssasess 2,000-13,000
Rw (ohm/m) (77°F) wceeeverereene 0.53-3.3
ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

Enhanced recovery projects........... cyclic steam

Date started 1962

Date discontinued .........ccurnrns active

steamf)ood

{Amnicola)

1977

active

waterflood

1986

e active
Peak oil production (bbi) 11,425,935
Year 1966
Peak gas production, net (Mcf) 20,758,150
Year 1967

Base of fresh water (fL.}: None

Remarks: 5/ 1In the early 1860s, pits and test holes were dug into bituminous outcrops from which aspaltum was bailea. Beginning in 1bb7, several shallow
= Jow-volume 071 wells were drilled. Circa 1896, Klondike 091 Co. brought in the "Shamrock" well, a 1,300 barreis-of-oil-per-cay gusher.

b/ Tulare-San Joaguin
¢/ Pleistocene-Pliocene

Selecled References:

JATE:  october 1991 DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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COUNTY: KERN

MCKITTRICK OIL FIELD

DISCOVERY WELL AND DEEPEST WELL
m Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. (feet) Pool (zone) at total depth
Discovery wel Uink nown Tulare
Deepest well X
Berry Petroleum Co. No. 32-X Circle Exploration, Inc. No. 32-X 21 30S 22E | MD | 70,456 | Oceanic Tumey
Epcene
POOL DATA
ITEM TULARE- AFI{EkDDg¥A
SAN JOAQUIN OLIG BASAL REEF RIDGE] STEVENS ANTELOPE SHALE
Discovery date ..omcmmmrrn. Unknown about 1896 February 1944 January 1%64 November 1978
Gas (Mch/day) coammsmimmions
Falo:u préuu‘:'l [11.1) e— - 3 on pump on pump on pump
Bean SIZ€ (H0.) oo e {open flow) - -
Id!:lmm {p;i) 300-600 100-360 100 LT 1,100
dr rm'i':ﬁmmm 97-100 100 s 130-140 1o
oo e argret§ Wi runy 2,000 1,600 1,300 1,700
i acftl. - - - 1,020
mlal content (MSCF/ac-ft.). Tulare-San Joaq. Reef Ridge Reef Ridge Monterey Monterey
ic age 0% Miocene Miocene Miocene Miocene
T ——_— 500-1,0 800 1,500 2,000-4,750 2,800
:mﬁ mﬁ‘,’l’e”“};;';‘"::':‘: 300-500 500 400 175 300-1" 500
e P e 300 1,400 60 400 20 1,920
RESERVOIR ROCK PROPERTIES
POTOSItY (%) crorrraresssssrsssorsssssssans = 25-35 30 30 32 fractured shale
Soj (%) 60-80 80 60 b -
Swi (%) 20-40 20 40 15 -
5gi (%)
Permeability to air (Md) .rrrrscnes 10-2,500 3,000 1,000-2,500 451 -
RESERVOIR FLUID PROPERTIES
Oil:
oil smiwl g:m P — 12-19 12-16 14-21 1y-32 12
Sulfur con ) DR . - - - -
Initial solution
GOR (SCF/STB) ceovmminsorrrirasesns - 10%% 20%% 600 -
Initial oil F:: (“"SP-)";"““"' 1.01 1.0 1.02 1.3 -
Bubble point press. (psia - - - 3,200
Viscosity (cp) @ Fuarsniarrinn 4,000-5,000 @100 2,000 @ 100 1,757 @ 100 2.5 6 153
G’;"p“;m gravity (air = 1.0).... 0. 65 0.53%+ 0. 60% U.65 -
Heating value (Btu/cu. ft.)........ 900 - - Y0h -
‘Water:
1,500-10,000 7,600 9,100 20,600 -
%‘m ":'CJ' (PPM) e 27000-13,000 11600 - 27,600 -
L 0,53-3,30 0.95 - 0.25 -

Rw (ohm/m) (T7°F) cnerrrarsinonns

ENHANCED RECOVERY PROJECTS

-

@© California Department of Conservation
Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il-Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(cD-1)

Contour maps, cross sections, and data sheetsfor
California’s oil and gas fields



ENHANCED RECOVERY PROJECTS

Enhanced recovery projects........ cyclic steam cyclic steam

Date started 1962 1962

Date discontinued ........ccciccviacane active active

steamflood steamflood

{Amnicola) 1965

1577 active

active waterflood

1980

active
Peak oil production (bbl) 5,807,360 b/ 2,208,503 2,129 5,807,360
Year " 1909 o 1980 1909

Peak gas production, net (Mcf) 2,%7,411 2,869 3,106,374 b/

Year 1966 1987 1966

Base of fresh water (ft.):

An oil-bearing diatomite shale (in the Antelope Shale of the Monterey Formation) crops out in a part of the Main Area and is estimatea to be up to

Remarks: 1,200 feet thick.

be recovered.

a/ Pleistocene - Pliocene,

If mining operations now in the planning stages prove successful, an estimatea 350 million barrels of heavy o1l are expected to

b/ Upper-pool production, consisting of Tulare - San Joaquin, 01ig, and Basal Reef Ridge.

Hardoin, J.L., 1966, Stevens Pool of the Main Area of McKittrick 011 Field: Calif. Uiv. of Uil and Gas, Summary of Uperations -- talit. wil
Fields, Vel. 52, No. 1.
Selected References: ayitt, R.L., 1962, McKittrick 0il Field: AAPG-SEG-SEPM Guidebook, p. 234-236, March 1yb2.
Stevens, J.B., 1943, McKittrick Area of McKittrick 0i1 Field: State Div, Mines Bull. 115, p. 510-511,
Zulberti, J.L., 1956, McKittrick 0i1 Field: Calif. Div. of 0il and Gas, Summary of Operations -- Calif. Uil Fielas, Yol. 4¢, ho. 1.

1968 Guidebook, Geology and Qi1 Fields - ide Southern P RADEL ELL_LE -
DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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COUNTY: KERN

DISCOVERY WELL AND DEEPEST WELL

MCKITTRICK OIL FIELD
NORTHEAST AREA

SHEET 1 OF 2

11

m Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. |B.&M.| (foeq) Pool (zone) at total depth
Discovery well Chevron U.S5.A. Inc. No. 113 Standard 011 Co. of Calif. No. 113 7 305 2¢E | mb | 2,110 | Olig
Deepest well Chevron U.S.A. Inc. "Jacobson" 572R Standard 0i1 Co. of calif. "Jacobson" 16 308 22E | MD  |10,504 ::gﬁznagen
572
POOL DATA
TULARE FIELD OR
ITEM {AMNICOLA) SAN JOAQUIN OLIG ANTELOPE LARNEKUS AREA DATA
Discovery date eimemmmomscasorsres July 1948 June 1975 January 1944 January 1464 July 1964
Initial production rates
Oil (bbl/day) JE— 65 65 28 57 bbb
Gas (Mcl/day) . ezh
Flow pressure (psi) .. on pump on pump on pump on pump sUU
Bean $ize (i) oo - - - - 18/64
Initial reservoir )
Pressure (Psi) co.eeemsisssisss — 250% 350 O 600 3,170
Reservoir temperature (*F) ... 97 110 120 148 zel
Initial oil content (STB/ac.-ft.) ...... 1,600 1,600 1,500 - i &30
Initial gas content (MSCF/ac.-ft.)... 650 - - - 037-1,U74 b/
Formation Tulare san Joaquin Reef Ridge Monterey lemblor
Geologic age ... RE— Pleistocene Pliocene Miocene miocene wiocene
Average depth (ft.) 650 900-1,200 1,900 3,600 b, 50U
Average net thickness (ft.) . 50-200 50 60 2,400 1w
Maximum productive _ )
area (acres) v . 2,100 50 16 160 340
RESERVOIR ROCK PROPERTIES
POrosity (%) cecrcsimmmmssimsssmanens 25-40 35 26 fractured shale 2l
Soj (%) 70 65 75 h
Swi (%) 30 35 25 3
Sgi (%) c/
Permeability to air (md) s 2,500 10-4,000 3,000 E1)
RESERVOIR FLUID PROPERTIES
Oil: I e -
Qil gravity ("AP1) 11-25 12 15 Z2-24 33-39
ur content (% by wt)........ 0.96 - - 1.16 -
Initial solution ]
GOR (SCF/STB) coeecmmarrrerenns 40 T0#** 10+ 6?0 767
Initial oil FYF (RB/STB).coerenee. 1.03 1.02%* 1.02%* T.28%* ) 1.561
Bubble point press. (psia)........ 800 - - - 2,558
Viscosity (cp) @ °F 4,000-9,000 @ 100 - 700 @ 100 - -
Gas: ek .71
Specific gravity (air = 1.,0)........ 0.70 0.50%* 0.55 U.?U u,
Heating value (s(;:!cu. n.;) — 950-1,000 - - 1,128 1,165
Water: .
lini 777, 1) [ 1,200-1,700 5,100-10,700 7,600 24.?00 fl , 00U
%o'_sﬁ,::ﬁ'.fmw 2,000-11,800 6.,400-13,000 11,600 28,200 25,100
Rw (ohm/m) (77°F) cerssrses 0.62-3,30 0.53-1.10 0.95 0.24 U.zb

ENHANCED RECOVERY PROJECTS
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-l ENHANCED RECOVERY PROJECTS

Enhanced recovery projects............ fireflood cyclic steam
Date started e 1866 1975
Date discontinued ... 1970 active
cyclic steam
1969
active
steamflood
1968
active
waterflood
1986
active
2,177,612 a/ 44,04t 330,204
. I N
67,589 ’ 1815,
m‘:'teg:’ net (Mch 1966 1965 1ubb

Base of fresh water (ft.): None

Remarks: 3/ Upper pool production, consisting of Tulare, San Joaquin, and Olig.

B/ In gas cap. -
T/ Gas cap in some fault blocks.

Bertholf, H.W., 1962, Northeast Area of McKittrick 011 Field: Calif. Div. of 0il and bas, Summary of Uperations -- valif. L1l Fielos,

Selected References: Yol, 48, No. 1. , . . -
Hedg'll!, J.R., 1965, Northeast Area of McKittrick Oil Field: Calif. Div, of 0i1 & Gas, Summary of Uperations -- valit. U1l Fields,

Vol. 51, Mo. 2. ) .
TQGE Guidebook, Geology and 0ilfields, Westside Southern San Joaquin Valley, Pacific Section AAPG-SEG-SEPM, p. 7e-/3.

DATE:

October 1991 **Estimated value
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COUNTY: KERN

MCKITTRICK OIL FIELD

NORTHEAST AREA

SHEET 2 OF 2
DISCOVERY WELL AND DEEPEST WELL
m Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. (jeety Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
PRACOIDES b/ FIELD OR
ITEM (WYGAL) OCEANIC POINT OF RUCKS AREA DATA
Discovery date ..o, .
Initial production rates July 1964 January 1965 May 1965
LU LT ) — - 541 20 cf
Gas thfdlvl T TA— 300 6,700 -
Flow pressure (psi) ........... - 900 2,200 gas lift
) ‘Bﬁin IlIl.'_(ln.) ............. — 19/64 1/4 -
Initial reservair
Pressure (PSi) .o 3.550 3,800 4,100%*
Reservoir temperature (°F) ........ - ’230 245 260
In!lial oil content (STB/ac.-ft.) ... 683 562 350%*
Initial gas content (MSCF/ac-ft.)... 512-1,110 a/ 483-3,800 a/ 500**
F""“‘Q""m Temblor ~ Tumey ~ Kreyenhagen
setsrs e 0ligocene Eocene Eocene
Average depth (fl.) coemmsmcurse 7,900 8,300 9,100
Average net thickness (ft.) ... 300 125 1,400
Maximum productive
aréa {acres) [ ——— 970 550 10 2’050
RESERVOIR ROCK PROPERTIES
Porasity (%) oo 17 15 12
Soj (%) 77 72 -
Swi (%) 23 28 g5%*
Sgi (%) .... - 77 af 72 af -
Permeability to air (md) ........... e 140 ~ 10-50 ~ 3
RESERVOIR FLUID PROPERTIES
Oil: .
Oil gravity ("AP1) wvvvccrmssneree 33 36 24
fuﬁlf; ;::Iﬂtenl (% by Wih.)ienn
nit ution
859 520x*
GOR (SCF/STB) woemsmsrseermi 1750 1.49 1,354
Initial oil IEVF (RWSTB}....,....... 3 550 3.737 U, 6G**
lllllalg point press. (psia)....... 0.27 8100 T ~
Viscosity (cp) @ “Foencrcinsns o
Gas:
Specific gravity (air = 1.0)........ 0.79 0.77 0. bg**
Heating value (Btu/cu. ft.) ....... 1,235 1,240 -
Water:
& 9,700 11,600 22,800
Salinity, NaCl (M) e 13,300 14,100 23,000
(PPM) o 3. 51 3.45 0.28
RANECTU L I it o J— . . '

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS
Enhanced recovery projects......... waterflood
Date started 1970
Date discontinued ...rmvereriones 1982
Peak oil production (bbl) 5,642,864 1,219,699 b/ 7,366,546
Year 1966 1966 1966
Peak gas production, net (Mcf) 12,540,215 5,757,446 19,475,228
Year 1969 1967 1969

Base of fresh water (ft.):  pone

Remarks: a2/ In gas cap.
B/ Point of Rocks zone abandoned in 1966.
c/ Initial Point of Rocks production commingled with Phacoides (estimated 20 barrels per day).

Selected References:

JATE:  gctober 1991 *4Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCE!
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Coalinga

https://www.aeraenergy.com/operations/coalinga/

Coalinga - Aera Energy

AERA

Great Todays Better Tomorrows

(https://www.aeraenergy.com)

Aera and its predecessor companies have
been producing heavy crude oil in Coalinga
since 1913

Our Coalinga operations cover approximately 15 square miles in Fresno County about nine miles northwest of the
City of Coalinga, just west of Interstate 5. Approximately 7,000 barrels of heavy crude oil are produced by the
Coalinga unit each day. Crude oil is sold on the premises and is transported to refineries in California for
processing into gasoline and other fuels.

In the community, Aera is a longtime member of the Coalinga Chamber of Commerce and
serves as a sponsor of the annual Horned Toad Derby celebration. Aera was an inaugural
sponsor of the community’s National Night Out in 2017 and has long supported career
programs at Coalinga High School.

Additionally in 2017, our Coalinga operation donated the equivalent of more than 20,000
pounds of food through employee and company contributions to the Community Food Bank in
Fresno County. Team Aera volunteers helped the food bank at local food distribution sites in
Coalinga. Coalinga employees also sponsor “Santa for Seniors,” a holiday program which
supports the activities of residents at two local senior care facilities.

Aera and its predecessor companies have been producing heavy crude oil in Coalinga since
1913.

10000 Ming Avenue, Bakersfield, CA 93311-1302 / (661) 665-5000 (tel:6616655000)
/ ©2021 Aera Energy LLC. All rights reserved.
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COUNTY: FRESNO

DISCOVERY WELL AND DEEPEST WELL

COALINGA OIL FIELD

1 Total Strata & age
. . depth 1 denth
Present operator and well designation Original operator and well designation Sec. T. & R. [B.AM.| ({eer) Pool (zone) at total dept
Discovery well Coast Range 011 Co. Coast Range D11 Co. “"Stocker Discovery" 4 |17 195 15E | MD 1,200 I{Eg]taﬁoua}'
“Stocker Discovery” 4 i iy
Shell 041 Co. 363X 15195 15E | MD | 10,414 Alcalde
Deepest well CalResources LLC e o Mcatde
POOL DATA
ETCHEGOIN-TEMBLOR TEMBLOR . CRETACEQUS FIELD OR
ITEM {WESTSIDE) {EASTSIDE) EOLENE (DIL CITY) AREA DATA
[ E1 SO 1990 1900 1912 1887-1888
Initial uction rates
Qil m.fﬁvl et o 20 - - 10
Gas (Mcf/day) ...
Flow pi (psi)
Bean SiZe (iN.) i
Initial reservoir
pressure (psi) U— 1,435 1.771 -
Reservoir temperature (°F) v 90-130 100-110 -
hlllaln;ﬁ‘oﬂmnlent (H:éﬁ.-ﬁ-km« 951-1,277 1,400-1,723 - -
1 content (M ac.ft.)...
anu& Etchegoin-Temblor Temblor a/ Moreno
Geologic age v | P110CENE-MioCENE Miocene Eocene-Paleo. tate Cretaceous
Average depth (.} ...... 00-3,500 700-4, 600 0-2,500 700
Average net thickness (ff.) woan 200 250 100 140
Maximum productive 20,216
area (acres)
RESERVOIR ROCK PROPERT
0T LY R — 25-35 27-33 - -
Soi (%) 40-50 31-70 - -
Swi (%) 40-55 20-50 - -
Sgi (%) 0-4.5 0-19.0 - -
Permeability to air (md) e 385-10,000 300-10,000 - -
RESERVOIR FLUID PROFERTIES
Oil:
gravity (° 11-18 12-30 29 33-40
g.“"mmé,:?%h“] 0.75 0.64 0.45 -
0 0-6 - =
GOR (SCF/STB) ocoscssre 0-13 1.02-1.08 N N
Initial oil FVF (RB/STB)............ 1.02-1.06 -02-1.
"mw' "T:;,"g'""ip (PS2) o 10-300 @ 100 10-2,500 @ 100 - -
Gi:Pﬂdﬁt avity (air = 1.0)
Br RApr = p— _
Heating value (Btu/cu. ft.) ... 765 765 -
Water;
Salinity, NaCl (ppm} wccueceems 1,600 2,600 -
T.DS. (ppm) 5,700-6,800 3,300-9,400 - -
Ry (ohm/m) (77F) cocsssin 1.46 1.01 -

ENHANCED RECOVERY PROJECTS




ENHANCED RECOVERY PROJECTS

1
Enhanced recovery projects.......... steanf]ood waterflgad
Date started . active 13251388
Date discontinued ..o cyelic stean stean]
963
19
““‘“""isﬁ polymer ﬂnog
%95? }g
n reflmd water flmd
1
hot waterf)ood 1392
1962
terfiood
wa
1988
hot “tegﬁhe
3968
active
Fﬂ*{lﬂ production (bbi) 19,Eﬂﬂig!l)g
ear
Peak gas production, net (Mcf)
Year ..

Base of fresh water (ft.):  0-1,300

Remarks: Major development started after the discovery of the Temblor pocls in 150U, Much of the early drilling in the Eastsice ana 0il City areas was near
the numerous oil seeps and tar sand outcrops.
a2/ Kreyenhagen, Domengine, Lobo., and Martinez

Selected References: i ifi . letin 3bb.
. and R. Anderson, 1910, The Geclogy and 0i1 Resources of the Coalinga District, Calif: U.3. teol. Survey bul :
:::?l:: E,ﬁ.f 1945, leing; 011 Field: Calif. Div. of 0i1 and Gas, Summary of Operations -- Calif. 0il Fields, Vol. 51, No. .

Im'l'& DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
November 1997
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Midway Sunset

https://www.aeraenergy.com/operations/midway-sunset/

Midway Sunset - Aera Energy

AERA

Great Todays Better Tomorrows

(https://www.aeraenergy.com)

Midway Sunset Field

Aera’s oilfield operations in the Midway Sunset field in southwestern Kern County are
centered in the company’s North Midway Sunset and South Midway Sunset units. Aera is the
largest operator in the Midway Sunset field, which in turn is the largest producing onshore
oilfield in the lower 48 states.

The North Midway Sunset unit is located along Highway 33 north of the town of Fellows. Oil
production here averages 7,000 barrels of oil equivalent per day. Aera’s South Midway Sunset
unit is located between Taft and Maricopa, and produces an average of nearly 12,000 barrels
of oil equivalent per day. Crude oil is sold on the premises and is transported to refineries in
California for processing into gasoline and other fuels.

10000 Ming Avenue, Bakersfield, CA 93311-1302 / (661) 665-5000 (tel:6616655000)
/ ©2021 Aera Energy LLC. All rights reserved.
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‘COUNTY: KERN AND SAN LUIS OBISPO

MIDWAY-SUNSET OIL FIELD

SHEET 1 OF 6
DISCOVERY WELL AND DEEPEST WELL
donih Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. |B.&M.,| (feet) Pool (zone) at total depth
Discovery well Unknown 21 11k 23w ] 5B Tulare
Deepest well Mobil Explo. & Prod. N.A. Inc. The Superior 0i1 Co. “"C.W.0.D." 58-21 21 328 23E| MU | 14,504 Lower Santos
“C.K.0.D." 58-21 Utigocene
POOL DATA
FIELD OR
ITEM TULARE MYA TAR TOP OIL KINSEY WILHELM AREA DATA
Discovery date ...iccnenicirnrars about 1890 January 1920 - - _
Initial production rates
Lo LI T - L) —— - 10 - - -
Gas (Mcf/day) cocumsmsmatme:
Flow pressure (psi) .o on pump on pump - - -
Bean size (in.) e
Initial reservoir
[T T F T ———— 0-150%* 150-1,030%* 1,030%+ 1,030%% 650
- Reservoir temperature (°F) ovne. 95-110%* 92-120 92-125 120-135 120135
Initial oil content (STB/ac.-ft.) ..... 900-1,400** 1,160%% 1,460%% 1,458%* 1,705
Initial gas content (MSCF/ac.-ft.)... - - 400%* 400** 200%*
Formation Tulare San Joaquin San Joaquin Etchegoin Etchegoin
L — Pleistocene Pliocene Pliocene Pliocene Pliocene
Average depth (ft.) .o 200-1,400 1,100 500-2, 500 2,U00-3,600 2,000-3,600
Average net thickness (ft.) ... 50-200 150 20-50 15-17% 5u-100
Maximum prod e
L T L - 5,000 300 - - -
RESERVOIR ROCK PROPERTIES
POrosity (%) .cemssemanssermssassmrmsssns ki) 35 32 3z 3U
Soj (%) 60 50 [T il G4x* Jgx*
Swi (%) 40 50 36 36 30
Sz (%
Pemalﬂlty 1o air (Md) craseiens 400-8,200 300-3,000 450 450 bULr*
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity ("API) .ooooomccecncicns 10-12 12-16 5-23 14-26 14-26
Sulfur content (% by wt.)......... 1.2 1.32 - - -
Initial solution
GOR (SCF/STB) cvrermrrrarenn - - 165 1z Tuw*
Initial oil FVF (RB/STB).ccererns 1.05%* 1.05% 11‘.‘23“ 15350** 1.04
Bubble point press. (psia)........ - - . -
Viscosity (cp) @ °F..... 3,500 @ 100%* 1 e 120 24 © 120 24 6 120 -
Gas:
Specific gravity (air = 1.0} - - (3, 65** U, 68%% U, ba**
Heating value (Btu/cu, ft.) v
Water:
Salinity, NaCl (Ppm) .cusiscesss 3,000-17,000 4,400 25,000-37,000 25,500-32, 000 25,0U0-36,000
LU L ) T —— 4,000-21,000 8,300 27,000-38,000 26,500-34,000 30,000-37, 00U
Rw (0hm/m) (77°F) cresrmsssasssses 0.34-1.50 0.98 0.17-0.24 0.20-0.24 .16

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

e o B R

cyclic steam
1963
active
steamflood
1966
active
fireflood
1962
active
waterflood
1985

1991

cyclic steam
1963

active

cyclic steam
1979

1982
steamflood
1963

1994
fireflood
1961

1981
waterf]ood
1966

1972

cyclic steam
1965

1965
steamflood
1966

active
waterflood
1962

1966

Peak cil production (bbl)

Year

Year
Peak gas production, net (Mcf)

Remarks:

500 feet.

The alluvium, and possibly Tulare, are probably in hy
Midway Valley, and at the head of Buena Vista Valley. o )
Cumulative oil production exceeded 1 billion barrels in 1966 and 2 billion barrels in 1991.

Several zones in Midway-Sunset consist of multiple pools with widely varying conditions.

h ip of field, in the Santfago Creek area, where surtace fresh water exists aown to approximatel
et F St uetumand poceibly Tu graulic continuity with fresh waters in the Maricopa Flatgpnrea. Y

’A“: Bl e sl e VUMY

[ I R . -
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COUNTY: KERN AND SAN LUIS OBISPO

MIDWAY-SUNSET OIL FIELD

SHEET 2 OF 6
DISCOVERY WELL AND DEEPEST WELL
J- . Jg;"ﬁ.. Strata & age
i Present operator and well designation Original operator and well designation Sec. T. & R. |[B.&M.) (feet) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
] FIELD OR
ITEM GUSHER CALITROLEUM LAKEVIEW SUB-LAKEVIEW POTTER AREA DATA
am::‘&:::;:’www«m November 1909 October 1922 March 1910 June 1936 January 1910
il (BBI/AAY) cvnmmrsssssssmmsssnissases 3,000 a/ - 68,000 b/ 254 ¢f 10U
Gas (Mcf/day) P — = - 13,600 - -
Flow pressure (psi) s - -
Bean $ize (in.) oessmsmsesssrnes - on pumE on pumg
Initial reservoir-
pressure (psi) et 650 1,050 1,300%* 450 410%*
Reservoir temperature (F) . 100-115 100-130 n7z 105-117 85-110
Tnitial oil content (STB/ac.-ft.) ...... 1,700-2,480 1,180 1,776 1,350-2,250 1,350-2,100
Initial gas content (MSCF/ac.-ft.)... 300%* 300 355k 170%* 20UFF
E"“',"“.“" Etchegoin Etchegoin Reef Ridge Reef Ridge Reef Ridge
A‘" OgiC age e Pliocene Pliocene Miocene Miocene Miocene
A‘fvgg m miﬂ'] — 2,000-3,000 1,500-4,500 1,700-3,300 400-3,100 200-2,500
Moeage I lm““”“ o () 75 80 10-250 10-300 60-500
E L - B T T - - 700 - 3,000
RESERVOIR ROCK PROPERTIES
Ll T ) R — 30-45 28 33 30-40 30-33
Soi (%) 60-70 30 75 5 b0-85
Ss;t &fs‘) 30-40 65 25 2h 15-40
- - 5 - - -
Permeability to air (md) wevvcrrns 1,000 223 3,655 1,000-3,0600 500-b , 500
RESERVOIR FLUID PROPERTIES
oil:
Oil gravity CAPY oo 14,0-26,0 14.0-26.0 22.5 22.0 11.0-15,0
Sulfur content (% by Wt.}.ov 0.7 - - 00-1.4
Initial solution 0.75 0.85 1.06-1.47
(Lo LNTToT0 [ ) p—— GO+ O+ 140%* 50%* 1u-bb
Initial oil FVF (RB/STB)............ 1,04 1.06%% 1.1 1.04 1.3
Bubble point press. (psia) ... - - 1,050%* - -
Viscosity (cp) @ Furmrmrrssnn - 20.1 @ 60 19.0 @ 120 124.0 0 68 1,500 @ %0 ¥0U~2,750 € 10U
Gws;nciﬁc gravity {air = 1.0)..ee 0.65** 0.65** 0.68** 0. 65> 0.501*
Heating value (Btu/cu. ft.) ........
Water:
‘sl?"wty NaCl (PPM) o 24,500-27,000 27,000-35,000 28,600 7,500 50-7,000
f ) 25, 000-31,000 29, 000-35,200 31,100 12,500 1,550-10, 800
TDS. (PPM) ceciceimirmmrrsasarsnsrnses » ]
0.25 0.19-0.25 0.22 0.59 0.50-5.50

Rw (ohm/m) (77°F) .coorericecans -

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

Enhanced iects..._. waterflood cyclic steam cyclic steam
Bate stored Y rogects 1954 1963 1963
Date discontinued ................ s 1964 active active

waterflood steamflood steamflood
1982 1972 1968

1983 active active
fireflood fireflood

1976 1968

active active

waterflood waterflood

1991 1969

active active

Peak oil production (bbl)

Year

Peak gas production, net (Mcf)
Year

Base of fresh water (ft.):

Remaris: a/ Estimated flow from uncontrolled gusher - Chanslor-Canfield Midway (i1 Company Well No. 2, Sec. &, 1.
B/ Estimated flow from uncontrolled gusher - Lake Yiew 041 Company Well No. 1, Sec. z5, T.12N., K.24h.,

T/ Initial Sub-Lakeview production commingled with Lakeview.

«23E., M.L.b.& M.

DATE:

November 1997  **Estimated value

DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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' COUNTY: KERN AND SAN LUIS OBISPO

MIDWAY-SUNSET OIL FIELD

SHEET 3 OF 6
DISCOVERY WELL AND DEEPEST WELL ]
J:;#. Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&AM.| (faer) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
. i FIELD OR
ITEM MARVIC ANTELOPE SHALE MONARCH (SPELLACY)Y WEBSTER MOLO AREA DATA
May 1941 February 1975 October 1900 December 1913 July 1457
72 76 - 35 16t
- - - - ‘eu\l‘*
on pump on pump - - 40/ 06U
- - - - open
500 55Q** 350-1,860 910 1,000
105 135 85-108 100-113 1¢5
Initial oil content (STB/ac.~ft.) ... 1,305-1,940 - 1,200-1,900 1,100-1,700 1,480
Initial gas content (MSCF/ac.-ft.)... 200%* - 400%* 350%* 40w
F ti Monterey Monterey Monterey Monterey Monterey
Ll L7 LT L ————— Miocene Miocene Miocene Miocene Miocene
Average depth (fl.) ..ccremienien 1,000 3,800 600-2,000 1,500~1,800 2,10u=2, 700
Average net thickness (fL} ... 200 - 1,000-2,500 50-400 50-250 70-450
imum productive
Area (ACres) s
RESERVOIR ROCK PROPERTIES
T L O — 20-35 fractured shale 27-35 28-33 zo
Soj (%) 55 - 60-80 54-bb 7%
Swi (%) 45 - 20-40 26~46 z5
Sgi (%) - - 0-2 0-8 -
Permeability to air (md) ... 200-2,500 - 520-4,000 2,000 1,575
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity ("AP1) eerreennen 13 20-28 1317 14 15
Sulfur content (% by wt.)......... - - 0.71-1.32 - -
Initial solution
GOR (SCF/STB)....... 15%% 110** 4o** 20x* Grw
Initial oil FVF (RB/STB 1.02%% 1.06%* 1.05%* 1.05%* 1.ub
Bubble point ({11} Je— - 800** - - -
mewmlmxmm - 109 € 60 a/ 600 8 113 110 @ 126
Gas: _
Specific gravity (air = 1.0) ... 0.45%* 0,72%* 0,65 0.5%* U, bhw*
Heating value (Btu/cu. ft.) e 4,300 - 949 - -
wmrﬁnﬂy 1 800~23,500 2,120 16,500
Salinity, NaCl ( ) R o 700 18,94 -23, N b,
T.DS. (ppm) ....:T.:.mm__... 5,600 21,904 4,000-27,800 2,784 z1,200
Rw (ohm/m) (77°F) wrrscrrsinennn 1.90 0.33 0.25-2.20 2.30 U, 40

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

Enhanced recovery projects.........
Date started
Date discontinued ....cnwmrrmnmsn

cyclic steam
1963

active
steamfiood
14986

active

cyclic steam
1965

active
steamflood
1965

active
fireflood
1962

active
waterflood
1957

1965
waterflood
1985

1992

cyclic steam
1963

active
steamflood
1965

active
firefiood
1962

1996

firefTood
1960
active
steamflood
1965
active

M oil production (bbl)

ftﬂh:gnliwodutﬂon,neithﬂcfl

Base of fresh water (ft.):

Remarks: a/ 800 @ 85 and 1,500 @ 105.

JATE: \oyember 1997 **Estimated value

DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESIJLH?CE
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_COUNTY: KERN AND SAN LUIS OBISPO M|DWAY.SUNSET OIL FIELD
Sheet 4 of 6
DISCOVERY WELL AND DEEPEST WELL
Total
Depth Strata & age
Present operator and well designation | Original operator and well designation | Sec. T. & R. B.&M. {feet) Pool (zone) at total depth
Discovery well
Deepest well
POOL DATA
ITEM OBISPO PACIFIC LEUTHOLTZ REPUBLIC McDOMNALD FIELD OR
(METSON) SHALE AREA DATA
Discovery date .......cocrmnennennenns September 1925 June 1947 August 1945 March 1928 April 1984
Initial production rates
| Ol (bbliday) ......cceeneerccenene 6,000 1,078 1,021 1,114 12
Gas (Mcf/day) ....couveees - 414 120 350 20
Flow pressure (psi) .. - 400 300 220
Bean size (in.) ..covecivennenanans open flow 27/64 32/64 112
i Initial reservoir
pressure (Psi) ...cccvvieeciieinanes 1,560 1,600 100-1,400** 1,200 1,650
Reservoir temperature (°F) ........ 130-135 136 100-117 116-170 140
i Initial oil content (STB/ac.-it.) .... - - 1,660 1,600 350
| Initial gas content {MSCFJac -ft.} - - 400" 400*
Formation .. Monterey Monterey Monterey Monterey Monterey
| Geologic ag P Miocene Miocene Miocene Miocene Miocene
Average depth (ft.) .. 3,600 3,700 1,200-3,200 1,300-4,900 4,125-4,900
| Average net ll'lielmnss l,‘ft.} ........ 50-1,500 50-300 40-400 150 300
| Maximum productive
area (ACres) .....cceceeeeeiainnnnen
RESERVOIR ROCK PROPERTIES
| Porasity (%] ............................ fractured shale fractured shale 30-34 3 35
L — - - 75 - 15*
Sl - - ] 25 30+ 67
: 18
Permeahlllty to air (md) - 1,800 150 0.1-1.0
RESERVOIR FLUID PROPERTIES
Qil;
Oil gravity CAPI «couveveereninens 14-27 15-17 8-24 12-24 11-22
Sulfur content (% by wt.) ..... - - - 0.82
Initial solution
GOR (SCF/STB) .cvveveevarnns 120* 100** 120" 160"
initial oll FVF (RB/STB) .. 1.08* 1.08** 1.08* 1.10**
Bubble point prass. {pala} ..... 1,000** 1,100** 800" 1,300*
Viscosity (¢p) @ °F .............. - - 3M-TM @ 100 a/ - 12.5@ 140
Gas:
Specific gravity (alr = 1.0) ..... 0.85" 0.58" 072+ 072
Heating value (Btu/cu. ft.) ..... - - - 950
| water:
Salinity, NaCl (ppm) -........-. 16,600 10,300 3,100-13,500 1,150 -
T.D.S. (ppm) ....cceennnenn 21,600 14,100 7,200-17,600 6,600 10,000
R, (ohm/m} 0.35 0.50 0.50-1.10 2.20 -

ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS |

Enhanced recovery projects ...... cyclic steam ' ]
| Date started ..........ccccvnennene 1965 |
Date discontinued ............... active |
steamflood .
1970 _ |

active

Peak oil production (bbl) :

Year .. wearsnsenas |

| Peak gas productlon. nnt IM} -
| Base of frash water (ft.):

| Remarks: a/ M = one thousand |

DATE: January 1983 “Average value **Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES
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| COUNTY: KERN AND SAN LUIS OBISPO MIDWAY-SUNSET OIL FIELD
Sheet 5 of 6
DISCOVERY WELL AND DEEPEST WELL
Total
Depth Strata & age
Present operator and well designation Original operator and well designation | Sec. T. & R. B.&M. (feet) Pool (zone} at total depth
Discovery well
Deepest well
POOL DATA
ITEM JFIELDOR
Discovery date .. November 1979 January 1977
Initiat produclion ratos
| ol (bbliday) ... 61 20
Gas {Mc‘l'fd!y) [ 63 50
Fiow pressure (psl) ............ - on pump
| Bean size (in.) ....cccvinmennenn -
Initial reservoir
| pr [psi) 2,700 1,300**
| Reservoir temperature (°F) ........ 225 115-122
| Initial ofl content (STB/ac.-ft.) .... 650™*
| Initial gas content (MSCF/ac.-ft.). 800+
Formation Monterey Temblor
| Geologic age ......... Miocene Miocene
| Average depth (ft.) . 8,700 2,800-3,800
| Average net thickness (ft.) 65 300
| Maximum productive
area (Cres) .....ceereraensemnronns 28,775
RESERVOIR ROCK PROPERTIES
f POTOSItY (%0) -ovveenmeiesssrmrnnsennansns 20-23 20-25
| So, (%) .
2 O, 45* 40°
| Sa: (%)
| Permeability to air (md) ............ 1-23 50-250
i RESERVOIR FLUID PROPERTIES
| o
| Ol gravity "API) ... - 325 35
Suifur content (% by wt } -
Initial solution
GOR (SCF/STB) «cccvnevuiarans 620**
Initial oil FVF (RB/STB] ......... 1.35*
Bubble point press. (psla] " 2,750"
Viscosity (cp) @ °F .. . -
| G“S: ific gravity (air = 1.0) ...... 0.82% © California Department of Conservation
. Division of Qil, Gas, and Geothermal Resources
Heatlrlg value (Btu/cu. ft) ..... ) CALIFORNIA OIL & GAS FIELDS
Water: Volume Il — S'outhern{ Central Co'astal, and
Sﬂ";‘m NaCl (ppm) . . g{;s»qc))re California Oil and Gas Fields
ll;r{uhl?;ll:;?l(‘r}’Fi'.... : Cor)tour' mapjs, cross se(j,tions, and data sheets for
ENHANCED RECOVEHY PHOJECTS California’s oil and gas fields




ENHANCED RECOVERY PROJECTS

Enhanced recovery projects ......
Date started ..........ccccevaeunnenn
Date discontinued ...........c...

Paak oil production (bbl) 61,351,120
b (T — 1991

Peak gas production, net (Mcf) 15,217,729
| 1918

Base of fresh water (ft.):

Remarks: a/ Only one well was completed in this zone, which was abandoned in December 1980.

b/ Only one well was completed in this zone, which was abandoned in October 1982.

Selected References:

I
|
|
l
I
|
|
]
[
|
J

DATE: October 1991 ‘*Average value ** Estimated value DEPARTMENT OF CONSERVATION / DIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCES

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(CD-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields



10.

i1.

12.

13.

14.

15,

16.

17.

18.

1g.

20,

Selected References

MIDWAY-SUNSET OIL FIELD
Anderson, D.N., 1964, Monarch 10-10 Pool of Midway-Sunset 0il Field: Calif. 21, Mclaren, G.R., and Price, E.0., July 11, 1%66, What Socal learned from two
Div. of 0il and Gas, Summary Operations -- Calif. 0il Fields, Vel. 50, Neo. 1. projects: The 0il and Gas Journal.
Ahrnold, Ralph, and Johnscn, H. R., 1910, McRittrick-Sunset oil region, Kern and 22. Musser, E.H., 1936, Miocene Production in the West Side fields of Southern San
San Luis Obispo Counties, Califeornia: U.S. Geological Survey Bulletin 406. Joaguin Valley: Calif. Div. of 0il and Gas, Summary of Operatioms -- Calif.
0il Fields, Vol. 22, No. 2.
Aewill, E.R,, 1931, Truncation of Maricopa Sandstone Members, Maricopa Flat,
Kern County, California: Am. Assoc. Petroleum Geclogists Bulletin 15, 23, Pack, R.W., 1920, The Sunset-Midway 0il Field, Part 1, geology and eil
p. 6B9-696. resources: U.S. Gecl. Survey Prof. Paper 116, p. 64.
hyars, R.MN., 1941, Webster Area of Midway-Sunset 0il Field: Calif. Div. of Oi1 24. Rehkopf, B.L., Metson Attic steam drive: Scciety of Petroleum Engineers Paper
and Gas, Summary of Operations -- Calif. ©il Fields, Vol. 26. MNo. SPE 5855.
Barbat, W.F., 1939, The Pliocene of the San Joaquin Valley, California: éth 25, Rivero, R.T., and Heintz, R.C., Dec. 1977, Resteaming time determinatiomn -
Pacific Sci. Cong., Los Angeles, Calif. case history of a steam - soak well in Midway-Sunset Field: Journal of
Petroleum Technology.
Borkovich, G.J., 1961, Northernmost Portion of Midway-Sunset 0il Field: Calif.
Div. of 0il and Gas, Summary of Operations -- Calif. 0il Fields, Vol. 47, 26. Roberts, D.C., 1927, Fossil markers of Midway-Sunset -- Elk Hills Region in
No. 1 ¥ern County, Califormia: Calif. Div. of 0il and Gas, Summary of Operations --
Calif. 0il Fields, vol. 12, Ne. 10.
Callaway, David €., Distribution of Upper Miocene sands and their relation to
production in the North Midway Area, Midway-Sunset Field, California: San 27. Rogers, R.G., 1924, The minor oil fields of Kern County, Part 1, Sunset
Joaguin Geol. Soc. Selected Papers, Vol, 1, p. 47-35. Extension Field: Calif. Div. of 0il and Gas, Summary of Operations -- Calif.
©0il Fields, Vol. 9, No. 12.
Church, Victor, and Kirkpatrick, D.L., 1952, North Midway Area, in AAPG-SEG-
SEPM Guidebook, Joint Ann. Meeting, Los Angeles, Calif. p. 253, 28. Saunders, L.W., 1924, The minor oil fields of Kern County, Part 1, Hovey Hills
Field: Calif, Div. of 0il and Gas, Summary of Operations -- Calif. 0il Fields,
Conrad, §.D., 1952, Maricopa Flats - Thirty-five Anticline Area in AAPG-SEG- Vol. 8, No. 12.
SEPM Guidebook, Jeoint Ann. Meeting, Los Angeles, Calif. p. 263,
' 29. Sims, W.P. and Frailing, W.G., 1950, Lakeview Pool, Midway-Sunset Field:
Counihan, Thomas M., A successful in-situ combustion pilet in the Midway-Sunset Petroleum Transactions, A.I.M.E. Vol. 18%, p. 7-18.
Field, Calif.: Society of Petrcleum Engineers Paper No. SPE 6525.
30. Wekb, Gregory W., March 1981, Stevens and Earlier Miccene turbidite sand-
Copp, W.W., and Godde, H.A., 1923, Report of southeastern pertion of Thirty- stones, Southern San Joaguin Valley, California: American Assoc. of Pet. Geol.
five Anticline, Sunset 0il Field, Kern County, Calif.: Calif. Div. of 0il and Bull. Vol. &5, No. 3.
Gas, Summary of Operations -- Calif. 0il Fields, Vol. 9, HNo. 5.
31. Wells, John €., 1952, Central District, Midway 0il Field, in AAPG-SEG-SEEM
Dakessian, B.A., Fitzgerald, J.G., Moughamiam, J.M., and Woo, P.T., July 18982, Guidebook, Joint Ann. Meeting, Los Angeles, p. 256.
Simulation and design of steam drive in a vertical reserveoir: SPE, Journal of
Petroleum Technology. 32. Woodward, W.T., 1943, Gibson Area of the Midway-Sunset 0il Field: Calif. Div.
. of Mines Bull. 118, p.
Gates, C.F., and gklar, 1., Combustion - a primary recovery process, Moco zone
reservoir - Midway-Sunset Field, Kern County, Calif.: Scciety of Petroleum 33. Woodward, W.T., 1943, North Midway Area of the Midway-Sunset 0il Field: calif.
Engineers Paper No. SFE 3054, Div. of Mines Bull. 118, p. 519.
Godde, H.A., and Musser, E.H., 1927, Develcpment of the Maricopa Shale produc- 34. Woodward, W.T., 1945, Southeastern Part of Midway-Sunset 0il Field,
tion in the southeastern portion of Thirty-five Antieline, Sunset 0il Field, California: U.S. Geol. Survey, 0il and Gas Investigations (Prelim.) Map 30.
¥ern County, Calif.: Calif, Div. Of 0il and Gas, Summary of Operations --
Calif. 0il Fields, Vol. 12, No. 11. 35.  Young, Umberto, 1943, Republic Area of the Midway-Sunset 0il Field: Calif.
Div. of Mines Bull. 118, p. 55%.
Gomaa, E.E., Duerksen, J.H., and Woo, P.T., Dec. 1977, Designing a steam flood
pilot in the Thick Monarch Sand of the Midway-Sunset FPield: Journal of 36. Zulberti, J.L., 1960, Exeter and 29-D Pools of Midway-Sunset 0il Field:
Fetroleum Technology . calif. Div. of 0il and Gas, Summary of Operations -- Calif. 0il Fields,
Vel. 48, Ne. 1.
Hillis, Denuil, and Woodward, W.T., 1943, Williams and Twenty-five Hill Area of
the Midway-Sunset 0il Field: Calif. Div. of Mines Bull. 118, p. 526, 37. Zulberti, J.L., 1961, Lakeview Pool of Midway-Sunset 0il Field: Calif. Div. of
0il and Gas, Summary of Operations -- Calif. 0il Fields, Vol. 47, No. 1.
Ingram, W.L., 1964, Olig Pocl of Midway-Sunset 0il Field: Calif, Div. of Qil
and Gas, Summary of Operations -- Calif. 0il Fields, Vol. 50, No. 1. 38. Zulberti, J.L., 1958, Republic Sands of Midway-Sunset 0il Field: Calif. Diwv,
of 0il end Gas, Summary of Operations -- Calif, 0il Fields, Vol, 43, No. 2.
Land, P.E., and Anderscn, David N., 1965, Midway-Sunset 0il Field: Calif. Div. :
of 0il and Gas, Summary of Operations -- Calif. ©il Fields, Vol. 51, No. 2. 35. Zulberti, J.L., 1958, Santiago Area of Midway-Sunset Oil Field: Calif. Div. of
0il and Cas, Summary of Operations -- Calif, 0il Fields, Vol. 44, No. 1.
Latta, F.¥., 194%, Black Gold in the Joaquin: Caldwell, Idaho, the Caxton
40. Zulberti, J.L., 1955, Thirty-five Anticline of Midway-Sunset 0il Field: Calif.

Printers, Ltd.

Ledingham, Glen W., 1952, Santiago Pool, in AAPG-SEG-SEPM Guidebook, Joint Ann.
Meeting, Los Angeles, Calif. p. 267.

Div. of 0il and Gas, Summary of Operations -- Calif, 0il Fields, Vol. 45,
Ho. 1.

© California Department of Conservation

Division of Qil, Gas, and Geothermal Resources
CALIFORNIA OIL & GAS FIELDS

Volume Il — Southern, Central Coastal, and
Offshore California Oil and Gas Fields

(CD-1)

Contour maps, cross sections, and data sheets for
California’s oil and gas fields

Field Index



7/1/2021

San Ardo

https://www.aeraenergy.com/operations/san-ardo/

San Ardo - Aera Energy

AERA

Great Todays Better Tomorrows

(https://www.aeraenergy.com)

San Ardo Field

Aera and its predecessor companies have been producing heavy crude oil in San Ardo since
1952.

Our oil operations in San Ardo cover approximately seven square miles and are located 30
miles north of Paso Robles, just east of State Route 101. Aera’s San Ardo field produces an
average of 10,000 barrels of heavy crude oil per day. Crude oil is sold on the premises and is
transported to refineries in California for processing into gasoline and other fuels.

Through the company’s Partnership A.E.R.A. program, San Ardo employees have for more
than a decade been involved with students and teachers in the San Ardo Union Elementary
School District. This involvement includes sponsorship of field trips and teacher mini-grants.
Many of our employees live in northern San Luis Obispo County, and Aera’s community
outreach extends to support of local schools, as well as the United Way and other health and
human services agencies in Paso Robles and nearby communities.

10000 Ming Avenue, Bakersfield, CA 93311-1302 / (661) 665-5000 (tel:6616655000)
/ ©2021 Aera Energy LLC. All rights reserved.
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CONTY:  MONTEREY

DISCOVERY WELL AND DEEPEST WELL

SAN ARDO OIL FIELD

(SEE AREAS FOR ADDITIONAL INFORMATION)

J:‘::"I‘ Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. |B.&M, (feet) Pool (zone) at total depth
Discovery well Texaco Inc., "N.L.U." 1 The Texas Co. “Lombardi" 1 27 225 10E | ™MD 2,158 | Lombardi
Deepest well Texaco Inc. "Labarere" 3-15 Same as present 15 235 10E | MD 5,004 Montereay
al Miocene
POOL DATA
FIELD OR
ITEM LOMBARDI AREA DATA
Discovery date ....coocoerresnenne - November 1947
Initial production rates
Oil (bbl/day) .csmrsssmarssssassssen 155
Gas (Mcf/day) s
Flow pressure (psi) ..
Bean 5ize (in.) ..
Initial reservoir
p e (psi) 828
Reservoir temperature [°F} ..o 108
Initial oil content (STB/ac.~ft.) ... 1,746
Initial gas content (MSCF/ac.-ft.)...
Formation Monterey
GeologiC ABR wusmssssnssmmisssmssssmssns Miocene
Average depth (ft.) . 2,100
Average net thickness (fL.) ... 40
Maximum productive
Area (ACPES) wemmssssmmssnsssmsssmrssssisan 4,390
RESERVOIR ROCK PROPERTIES
POFOSItY (90) veveremerereemsessserressarersenanes 23-38
Soj (%) 61
Swi (%) 39
Sgi (%)
Permeability to air (md) ......... - 2,000-8,000
RESERVOIR FLUID PROPERTIES
0il:
Ol gravity ("AP1) .moovsoserssnen LLE
Sulfur content (% by wt.).....r.... i
initial solution a0
GOR (SCF/STB) ..ocoovrernemsarnnns 1.055

Initial oil FVF (RB/STB)
Bubble point press. (psia) ...
Viscosity (cp) @ “F..ooereerresneens

Gas:
Specific gravity (air = 1.0).......
Heating value (Btu/cu. ft.} .......

Water:
Salinity, NaCl (ppm) .
T.D.S. (PPM) rorerressscassesssassenssrssncns
Rw (ohm/m) (77°F) .oormeresrrens

11,000 @ 100

6,000

ENHANCED RECOVERY PROJECTS
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k ENHANCED RECOVERY PROJECTS
Enhanced recovery projects........... fireflood
Date started 1963
Date discontinued ... 1967
cyclic steam
1964
1966
Peak oil production (bbl) 18,184 {gg;
Year
Peak gas production, net (Mcf) 6’135‘13%3
Year
Base of fresh water (ft.): See areas :
a/ D'E rectional well; true vertical depth is 4,953 feet. ) : ] =m
Remarks: - Barger, R.M., and J.L. Zulberti, 1949, San Ardo 071 Field: Calif. Div. of 0i1 and Gas, Summary of Operations--Calif. 011 Fields,
Vol. 35, No. 2.
Bradford, W.C., and E.D. Lawrence, 1956, San Ardo 01 Field: Cal+if. Div. of 041 and Gas, Summary of Operations--Calif. 041 Fields,
Vol, 42, No. 2.
Bramlette, M.N., and S.M. Daviess, 1944, Geology and 0i1 Possibilities of the Salinas Valley, California: U.5, Geol, Survey 041 and Gas
Investigations, Preliminary Map Z24.
Colvin, R.G., 1963, San Ardo 0i1 Field, Monterey County, Calif.: A.A.P.G.-5.E.P.M. Guidebook to the Geology of 3alinas Valley and the
selected References: San Andreas Fault.
Davis, F.F., 1966, Economic Mineral Deposits in the Coast Ranges: U.5. Geol. Survey Bull. 130, p. 327,
Hart, E.W., 1963, Mines and Mineral Resources of Monterey County, Calif.: Div. of Mines and Geology, County Report No. 5, p. 77.
Vander Leck, L., 1921, Petroleum Resources of California: Calif. State Mining Bureau Bull, 89, p. 90.
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COUNTY: MONTEREY

SAN ARDO OIL FIELD

MAIN AREA
DISCOVERY WELL AND DEEPEST WELL
J:Ptﬁ Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. B.EM.| (foay) Pool (zone) at total depth
Discovery well Mobil 0i1 Corp. “"Orradre” 1-12 Jergens 011 Co. "Orradre” 1 12 235 10E | ™MD 2,225 Ifnmbﬁrdf
gas
Deepest well Texaco Inc. "Labarere" 3-15 Same as present 15 235 10E| MD 5,004 Monterey
a/l Miocene
POOL DATA
LOMBARDI FIELD OR
ITEM GAS LOMBARDI AURIGNAC AREA DATA
Discovery date .. July 1948 July 1948 December 1948
Initial production rates
Oil (bbl/day) .emresssssinienss A - 125 152
Gas (Mcf/day) s 4,075 3 -
Flow pressure (psi) ..o 683 - -
Bean size (in.)... 32/64 - Al
Initial reservoir
pressure [[.5.1) O — 884 750 970-1,000
Reservoir temperature (°F) ... 100-120 115-11% 102-135
Initial oil content (STB/ac.-ft.) ..... - 1,834 1,834-1,846
Initial gas content { MSCF/ac.-ft.)...
Formlti_un Monterey Montereay Monterey
L L1 LT T T ————— Miocene Miocene Miocene
Average depth (ft.) ........... - 2,100 2,000 2,400
Average net thickness (ft.) ..o 170 150 120
Maximum productive
ETLTIE Tl ) O ———" 4,320
RESERVOIR ROCK PROPERTIES
& 23-38 23-37 34-39
g:ﬁ;ﬂ T [ W T - 63=-73 68-73
18-30 27-37 27-32
Swi (%)
Sgi (%) 70-82 - -
Permeability to ait (Md) oo 2,000-6,000 2,000-3,000 4,000-8,000
RESERVOIR FLUID PROPERTIES
P 9-11 13
Oil gravity ("APl) ..ccsmssssrsisssanns N -
Sulfur content (% by Wt.).ue . 2.02-2,37 2.25
Initial solution
[l DIRT-al 15) | Pe—— . 63 Oy
‘Bl:luiE;IIe oil FVF (RB/STB Juwuvarione o 1.08 1.05
int [T} J—
e el o i : 195 © 180 3,100 €125
Gas:
Specific gravity (air = 1.0)........ il
Heating value (Btu/cu. ft.) ... 1,000 1,000
Water: )
Salinity, NaCl (ppm) ..oveeee Pl e 4300
T.DS. ( } =
Rw (ohm/m) (77°F) .curssannrenns o

ENHANCED RECOVERY PROJECTS
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! ENHANCED RECOVERY PROJECTS
Enhanced ' T LR fireflood steamflood
S 1963 1966
Date discontinued .....ccovuninnsanns 1976 active
steamflood cyclic steam
1967 1963
active active
cyclic steam waterflood
1964 1984
active active
gas injection fireflood
1955 1959
1955 1984
Peak oil production (bbl) 18,112,807
Year 1967
Peak gas production, net (Mcf)
Year
Base of fresh water (ft.): 1,000
Remarks: The zone underlying the Lombardi in the eastern portion of the area was originally named Orradre. Subsequent develecpment work showed Aurignac
and Orradre to be the same zone., The main area was originally divided into the “Aurignac” area to the west, the "Campbell” area and the "Superior®
area to the east. Santa Margarita zone pressure exceeds normal hydrostatic pressure in portions of this area.
a/ Directional well; true vertical depth is 4,953 feet.
Selected References: Dolman, S$.6., 1948, Operations in District No. 3: Calif. Div. of 01 and Gas, Summary of Operations--Calif. 0i1 Fields, Vol. 34, No. 2.
Traverse, E.F., A.D. Deibert, and A.J. Sustek, 1982, San Ardo - A Case History of a Successful Steamflood: Energy Progress, September 1982,
Vol. 2, Mo. 3, p. 177.
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COUNTY: MONTEREY

SAN ARDO OIL FIELD

DISCOVERY WELL AND DEEPEST WELL
J:l:#‘ Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. [B.&M. (feet) Pool (zone) at total depth
Discovery well Texaco Inc. "N.L.U." 1 The Texas Co. "Lombardi” 1 27 225 10E | MD 2,158 | Lombardi
Deepest well Texaco Inc. "Rosenberg (NCT-1)" 174 The Texas Co. "Rosenberg (NCT-1}" 174 28 225 10E | MD 2,781 Jurassic
POOL DATA
FIELD OR
ITEM LOMBARDI AREA DATA
Discovery date ... R November 1947
Initial production rates
Lo T T T 155
Gas (Mcf/day) s,
Flow pressure (psi) ..
Bean size (in.) .
Initial reservoir
Pressure (Psi) s 828
Reservoir temperature (*F) ... 108
Initial oil content (STB/ac.-ft.) ... 1,746
Initial gas content (MSCF/ac.-ft.)...
Formation Monterey
GeologiC ABL uvenicercsssssressmsrssiase Miocene
Average depth (ft.) .......... i 2,100
Average net thickness (ft.) ...o..... 40
Maximum productive
AR (ACTES) worrrvssrrrrissemssssemsssssnssnsns 70
RESERVOIR ROCK PROPERTIES
POPOSILY (%0) sunsssssarssmssssnsssssssssssssson 23-38
Soj (%) 61
Swi (%) 39
Sgi (%)
Permeability 10 air (md) .eeerecrmmoeenns 2,000-8,000
RESERVOIR FLUID PROPERTIES
0il:
Ol Bravity ("API) woevmrumsssseesnn 10-13
Sulfur content (% by Wi} 2.37
Initial solution
GOR (SCF/STB) coooveenrsesrieonns 80
IniLi;L oil FVF (RB/STB)........... 1.085
Bu point press. (psia)......
Viscosity (€p) @ "Furrsrrrsssrsseans 11,000 @ 100
Gas:
Specific gravity (air = 1.0)........
Heating value (Btu/cu. ft.) ...
Water:
Salinity, NaCl (PPm) ..o 6,000
LELERNET. 7., L) O —
Rw (0hm/m) (77°F) crrersrinnnnee
ENHANCED RECOVERY PROJECTS
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ENHANCED RECOVERY PROJECTS

Enhanced recovery projects......... fireflood

Date started 1963

Date discontinued ........cccccervvuns . 1967

cyclic steam

1964

1966

Peak oil production (bbl) 71,460

Year 1967
Peak gas production, net (Mcf)

Year

Base of fresh water (ft.): 950

Remarks: The North area was originally referred to as the Lombardi or North Lombardi area.
The area was abandoned in 1986. Cumulative production is 306,000 bbl of oil.
Santa Margarita zone pressure exceeds normal hydrostatic pressure.

Selected References: Dolman, S.G., 1947, Operations in District No. 3: Calif. Div. of 0i1 and Gas, Summary of Operations--Calif. 0il1 Fields, Vol. 33, Mo. 2.
Hart, E.W., 1963, Mines and Mineral Resources of Monterey County, Calif.: Div. of Mines and Geology, County Report No. 5, p. 77.
Vander Leck, L., 1921, Petroleum Resources of California: Calif. State Mining Bureau Bull. 89, p. 90,
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Aera is the largest onshore oil producer in
Ventura County

Aera is the largest onshore oil producer in Ventura County, with oil and gas operations
covering approximately 4,300 acres located largely in an unincorporated area just to the
northwest of the city of Ventura. Production averages 12,000 barrels per day of crude oil and
seven mmcf per day of natural gas. Oil is transported to refineries in the Los Angeles basin;
natural gas is shipped to Southern California Gas Co.

Aera and its forerunner companies have been actively producing crude oil in Ventura County
since the 1920s. Much of the operation is now in secondary recovery water injection.

Aera and its employees in Ventura are actively involved in the local community. Our company
is a longtime member of both the Ventura Chamber of Commerce and the Ventura County
Economic Development Association.
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COUNTY: VENTURA

VENTURA OIL FIELD

Shoot 10f2
DISCOVERY WELL AND DEEPEST WELL
J:;#‘ Strata & age
Present operator and well designation Original operator and well designation Sec. T. & R. B.&M.| (feet) Pool (zone) at total depth
Discovery well Shell Western Expl. & Prod. Inc. Shell 071 Co. "Gosnell" 1 28 3N 23W sB 3,898 2nd
"Gosnell" 1
Deepest well Shell Western Expl. & Prod. Inc. Shell Qi1 Co. "Taylor” P.T. 653 21 3N 23K B | 21,500 Monterey
"Taylor" P.T. 653 Miocene
POOL DATA
FIELD OR
ITEM 15T 2ND 30 4TH 5TH AREA DATA
Discovery date March 1922 Mareh 1919 December 1924 September 1925 November 1928
Initial productio
Oil (bbl/day) . am 120 560 2,817 8832/
Gas (Mcf/day) 0 a o Q
Initial reservoir
- 2,600 4,000 5,350 5,860
- 145 180 300 215
- 780 620 550 640
Initial gas content (MSCF/ac.fL)...
Formation ......... Pico Pica Pico Pico Pice
Geologic Pligcene Pliocene Pliocene Pliocene Pliocene
Average depth (ft. N N . 9,150 10,140
Average net 250 1,170 960 650 670
Maximum producti
area (acres) v
RESERVOIR ROCK PROPERTIES
Porosity (%) - 20.0 18,0 17.6 17.0
Soj (%) ... - &5 62 61 67
%) - 35 kL] 38 33
- 48.0 17.0 22.3 20,0
RESERVOIR FLUID PROPERTIES
30 30 30 29 0
1.0 1.0 1.0 1.0 1.0
GOR (SCF/STB) . - 550 750 750 750
Initial oil FVF (RB/STE).. - 1.29 1.39 1.40 1.39
5:?;';,,“}'::,’5‘-';_‘,‘,’_’_':,’_,_,_ - 3,06 145 1.6 @ 180 0.5 @ 300 0.9 6 215
Gas:
Specific gravity (air = 1.0).......
Heating value (Btu/cu. fL.) .......
Water:
Salinity, NaCl (ppm) e 21,375 23,085 20,520 22,230 20,178
T.D.S. (ppM) cerrvreee
Rw (ohm/m) (77°F)
ENHANCED RECOVERY PROJECTS
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/ CROSS SECTION BASED UPON DATA FROM AAPG,
PACIFIC SECTION, CENOZOIC CORRELATION
SECTION ACROSS CENTRAL VENTURA BASIN,

/ 1956, AND MODIFIED BY THE DIVISION OF
OIL AND GAS




Enhapced recovery projects
P Ty T, R —

e discontinued ...ccoceeee -

———

waterflood
1956
active

ENHANCED RECOVERY PROJECTS

waterflood
1968
active

waterflood
1969
active

waterflood
1966

active

Peak oil praduction (bbl)
Year

Peak gas production, net (Mcf)
Year

Base of fresh water (Ft.): 250 - 750

E;" Production from the 5th and 6th zomes was commingled.

Remarks: About 1903, seven gas wells were drilled to depths of 400 - 800 feet and produced gas for a utility company.
regarding these wells.

Mo other information 15 available

i Selected References: "““r'zg'”a' 1969, Ventura Avenue 011 Field: Am, Assoc, Petroleum Geologists, Pacific Sectfon, 44th Annua) Meeting and Field Trip,
i pp.

DATE:  yay 1083
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COUNTY: VENTURA

VENTURA OIL FIELD

Sheet 2 of 2
DISCOVERY WELL AND DEEPEST WELL

! J:;ﬂ,' Strata & age

| Present operator and well designation Original operator and well designation Sec. T. & R. [B.AM.| (o) | ool (zone) at total depth
Discovery well
Deepest well

POOL DATA
FIELD OR
ITEM 6TH 7TH BTH AREA DATA

Discovery date ... Hovember 1349 September 1937 Hovember 1952

Initial production rates

Oil (bbl/day) .cviensrsniinsmiansiann. - 1,600 1,180
Gas (Mcf/day) ceonn u - 1,355 890
Flow pressure (psi) .. il
Bean Size (iM.) ..o,
Initial reservoir
Pressure (P8l ooecososcase KK 6,300 8,000 -
Reservoir temperature (°F) .. 230 240 -
Initial oil content (STB/ac.-ft 590 490 -
Initial gas content (MSCF/ac-ft
Formation Fico Pico Pico-Santa Margarita
GeOlOBIC ARE vvraerrerrissrsasmmsssmasissianes Pliocene Pliocene Pliocene-1 Miocene
Average depth (L) .ooemnens 10,580 12,000 12,010
Average net thickness (ft.) .. 650 1,010 870
Maximum productive
AFEA {ACTES) vemmmsminereansrsamsnssssassmnnss 3,410
RESERVOIR ROCK PROPERTIES
POrOSILY [%0) wccccarenmiinmsinsrmmemrnsmisssise 16 15 -
Soj (%) 65 58 r
Swi (9%) 35 42 .
Sgi (%)
Permeability to air (md) coon 13.0 8.8 -
RESERVOIR FLUID PROPERTIES
Oil:
Oil gravity ("AP1) ressmesssnn 30 30 30
Sulfur content (% by Wi} 1.0 1.0 1.0
Initial solution
GOR (SCF/STB) wvrranrreersansees o 720 800 -
Initial oil FVF (RB/STB }occencen 1.37 1.39 -
Bubble point press. (psia).........
Yiscosity (ep) @ “Fuceecceneenees it 0.70 @ 230 0.58 & 240 -
Gas:
Specific gravity (air = 1.0}.......
Heating value (Btu/cu. ft.) ..
Water:
Salinity, NaCl (ppm) ...eess 20,520 17,100 15,219

L EE N1 ) T —
Ry (ohm/m) (77°F) coocmrcammnens

ENHAMCED RECOVERY PROJECTS




ENMHANCED RECOVERY PROJECTS

Date discontinued ....cccmmemmn

Fea.':.: oil production (bbl)

gar
Peak gas production, net {Mcf)
Year

waterflood
1966

active

waterflood
1979
active

31,129,118
1954
60,712,823
1958

Base of fresh water (ft.):
Remarks:

Selected References:

DATE: May 1983
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