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I. US EPA UNDERGROUND INJECTION CONTROL PERMIT APPLICATION
— EPA FORM 7520-6 (REV. 8-01)

Insert EPA Form 7520-6 Area Permit for both the Injection Well & Observation Well
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OMB No. 2040-0042

Approval Expires 4/30/07

< EPA

United States Environmental Protection Agency
Underground Injection Control
Permit Application

(Collected under the authority of the Safe Drinking
Water Act. Sections 1421, 1422, 40 CFR 144)

I. EPA ID Number

T/IA

Read Attached Instructions Before Starting

For Official Use Only

Application approved

mo day year

Date received

mo day

Permit Number
year

Well ID

FINDS Number

Il. Owner Name and Address

I1l. Operator Name and Address

Owner Name

C6 Resourced,LC, anaffliate of ShellOil Company

Owner Name
Same

Street Address

200Dairy Ashford, Wood Creek

Phone Number

(281)544-285:

Street Address

Phone Number

Operating

City State ZIP CODE City State ZIP CODE
Houston X 77079
IV. Commercial Facility V. Ownership VI. Legal Contact VIIl. SIC Codes
Yes Private Owner
No Federal Operator
Other
VIII. Well Status (Mark "x")
I:' A Date Started I:I B. Modification/Conversion C. Proposed
mo day year

IX. Type of Permit Requested

(Mark "x" and specify if required)

Number of Existing Wells

Number of Proposed Wells

Name(s) of field(s) or project(s)

I:' A. Individual

I:' B. Area

0

2

NorthernCaliforniaCO2 ReductionProject

X. Class and Type of Well

(see reverse)

A. Class(es)

(enter code(s))

B. Type(s)

(enter code(s))

C. If class is "other" or type is code 'x,' explain

"ClassV: for small-scalénjectionof CO2for a
geologiccarbonsequestratiopilot test

D. Number of wells per type (if area permit)

2

\Y, Other
XI. Location of Well(s) or Approximate Center of Field or Project XIl. Indian Lands (Mark 'x'
Latitude Longitude Township and Range Yes
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line No
38 07 00.5 | -121/| 50 26.4 |11 3N 1E NE 1,700 N 2,125 W

XllI. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

For Classes |, Il, Ill, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate. Attach maps where
required. List attachments by letter which are applicable and are included with your application.

XIV. Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the information is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibliity of fine and
imprisonment. (Ref. 40 CFR 144.32)

A. Name and Title (Type or Print)
EdwardHymes,PresidentC6 Resourced,LC

B. Phone No. (Area Code and No.)
(832)544-4972

C. Signature

D. Date Signed

EPA Form 7520-6 (Rev

. 8-01)




Well Class and Type Codes

Class | Wells used to inject waste below the deepest underground source of drinking
water.
Type “I" Nonhazardous industrial disposal well

“M”  Nonhazardous municipal disposal well
“W”  Hazardous waste disposal well injecting below USDWs
“X”  Other Class | wells (not included in Type “I,” 'M,” or “W”)

Class Oil and gas production and storage related injection wells.

Type “D” Produced fluid disposal well
“R” Enhanced recovery well
“H” Hydrocarbon storage well (excluding natural gas)
“X’ Other Class Il wells (not included in Type “D,” “R,” or “H")

Class llI Special process injection wells.

Type “G”  Solution mining well
“S” Sulfur mining well by Frasch process
“y” Uranium mining well (excluding solution mining of conventional mines)
“X" Other Class Il wells (not included in Type “G,” “S,” or “U”)

Other Classes Wells not included in classes above.

Class V wells which may be permitted under §144.12.
Wells not currently classified as Class |, 11, lll, or V.

Attachments to Permit Application

Class Attachments
| new well A B C,D,FFH-S U
existing AB,C,D,F,H-U
Il new well A B, C E, G H, M,Q,R;optional -1, J,K, O, P, U
existing A E G H M, Q,R,—-U; optional - J, K, O, P, Q
1l new well ABCDFHILIJKM-5SU
existing ABCDFHJKM-U
Other Classes To be specified by the permitting authority

EPA Form 7520-6 (8-01) page 2 of 6



INSTRUCTIONS - Underground Injection Control (UIC) Permit Application

Paperwork Reduction Act: The public reporting and record keeping burden for this collection of information is estimated to average
394 hours fora Class I hazardous well application, 252 hours for a Class | non-hazardous well application, 32 hours fora Class llwell
application, and 119 hours for a Class Il well application. Burden means the total time, effort, or financial resource expended by
persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time needed to
review instructions; develop,acquire, install, and utilize technology and systems for the purposes of collecting, validating,and verifying
information, processing and maintaining information, and disclosing and providing information; adjustthe existing ways to complywith
any previously applicable instructions and requirements;train personnel to be able to respond to the collection of information; search
data sources; complete and review the collection of information; and, transmit or otherwise disclose the information. An agency may
not conduct or sponsor, and a person is not required to respond to, a collection ofinformation unless it displays a currently valid OMB
control number. Send comments on the Agency'’s need for this information, the accuracy of the provided burden estimates, and any
suggested methods for minimizing respondent burden, including the use of automated collection techniques to Director, Collection
Strategies Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW., Washington, DC 20460. Include the
OMB control number in any correspondence. Do not send the completed forms to this address.

This form must be completed by all owners or operators of Class I, I, and Ill injection wells and others who may be directed to
apply for permit by the Director.

l. EPA 1.D. NUMBER - Fill in your EPA Identification Number. If you do not have a number, leave blank.
II. OWNER NAME AND ADDRESS - Name of well, well field or company and address.

M. OPERATOR NAME AND ADDRESS - Name and address of operator of well or well field.

IV. COMMERCIAL FACILITY - Mark the appropriate box to indicate the type of facility.

V. OWNERSHIP - Mark the appropriate box to indicate the type of ownership.

VI. LEGAL CONTACT - Mark the appropriate box.

VII. SIC CODES - List at least one and no more than four Standard Industrial Classification (SIC) Codes that best describe the

nature of the business in order of priority.

VIII. WELL STATUS - Mark Box A if the well(s) were operating as injection wells on the effective date of the UIC Program for the
State. Mark Box B if wells(s) existed on the effective date of the UIC Program for the State but were not utilized for injection.
Box C should be marked if the application is for an underground injection project not constructed or not completed by the
effective date of the UIC Program for the State.

IX. TYPE OF PERMIT - Mark “Individual” or “Area” to indicate the type of permit desired. Note that area permits are at the
discretion of the Director and that wells covered by an area permit must be at one site, under the control of one person and
do not inject hazardous waste. If an area permit is requested the number of wells to be included in the permit must be
specified and the wells described and identified by location. If the area has a commonly used name, such as the “Jay
Field,” submit the name in the space provided. In the case of a project or field which crosses State lines, it may be
possible to consider an area permit if EPA has jurisdiction in both States. Each such case will be considered individually, if
the owner/operator elects to seek an area permit.

X. CLASS AND TYPE OF WELL - Enter in these two positions the Class and type of injection well for which a permit is
requested. Use the most pertinent code selected from the list on the reverse side of the application. When selecting type X
please explain in the space provided.

XI. LOCATION OF WELL - Enter the latitude and longitude of the existing or proposed well expressed in degrees, minutes, and
seconds or the location by township, and range, and section, as required by 40 CFR Part 146. If an area permit is being
requested, give the latitude and longitude of the approximate center of the area.

XIl. INDIAN LANDS - Place an “X” in the box if any part of the facility is located on Indian lands.
XIII. ATTACHMENTS - Note that information requirements vary depending on the injection well class and status. Attachments
for Class I, Il, 11l are described on pages 4 and 5 of this document and listed by Class on page 2. Place EPA ID number in

the upper right hand corner of each page of the Attachments.

XIV. CERTIFICATION - All permit applications (except Class Il) must be signed by a responsible corporate officer for a
corporation, by a general partner for a partnership, by the proprietor of a sole proprietorship, and by a principal executive or
ranking elected official for a public agency. For Class Il, the person described above should sign, or a representative duly
authorized in writing.

EPA Form 7520-6 Page 3 of 6



INSTRUCTIONS - Attachments

Attachments to be submitted with permit application for Class I, Il, 1l and other wells.

A.

AREA OF REVIEW METHODS - Give the methods and, if appropriate, the calculations used to determine the size of
the area of review (fixed radius or equation). The area of review shall be a fixed radius of 1/4 mile from the well bore
unless the use of an equation is approved in advance by the Director.

MAPS OF WELL/AREA AND AREA OF REVIEW - Submit a topographic map, extending one mile beyond the property
boundaries, showing the injection well(s) or project area for which a permitis sought and the applicable area of
review. The map must show all intake and discharge structures and all hazardous waste treatment, storage, or
disposal facilities. If the application is for an area permit, the map should show the distribution manifold (ifapplicable)
applying injection fluid to all wells in the area, including all system monitoring points. Within the area of review, the
map must show the following:

Class |

The number, orname, and location ofall producing wells, injection wells, abandoned wells, dryholes, surface bodies
of water, springs, mines (surface and subsurface), quarries, and other pertinent surface features, including
residences and roads, and faults,ifknown or suspected. In addition,the map mustidentify thosewells, springs, other
surface water bodies, and drinking water wells located within one quarter mile of the facility property boundary. Only
information of public record is required to be included in this map;

Class |l

In addition to requirements for Class |, include pertinent information known to the applicant. This requirement
does not apply to existing Class Il wells;

Class llI

In addition to requirements for Class I, include public water systems and pertinent information known to the
applicant.

CORRECTIVE ACTION PLAN ANDWELL DATA - Submita tabulation of data reasonably available from public records
or otherwise known to the applicant on all wells within the area of review, including those on the map required in B,
which penetrate the proposed injection zone. Such data shall include the following:

Class |

Adescription ofeach well's types, construction, date drilled, location, depth, record of plugging and/or completion,and
any additional information the Director may require. In the case of new injection wells, include the corrective action
proposed to be taken by the applicant under 40 CFR 144.55.

Class Il

In addition to requirement for Class I, in the case of Class Il wells operating over the fracture pressure ofthe injection
formation, all known wells within the area ofreview which penetrate formations affected by the increase in pressure.
This requirement does not apply to existing Class Il wells.

Class Il

In addition to requirements for Class |, the corrective action proposed under 40 CFR 144.55 for all Class Il wells.

MAPS AND CROSS SECTION OF USDWs - Submit maps and cross sections indicating the vertical limits of all
underground sources of drinking water within the area of review (both vertical and lateral limits for Class I), their
position relative to the injection formation and the direction of water movement, where known, in every underground
source of drinking water which may be affected by the proposed injection. (Does not apply to Class Il wells.)
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NAME AND DEPTH OF USDWs (CLASS Il) - For Class Il wells, submit geologic name, and depth to bottom of all
underground sources of drinking water which may be affected by the injection.

MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA - Submit maps and cross sections detailing the
geologic structure ofthe local area (including the lithology of injection and confining intervals) and generalized maps
and cross sections illustrating the regional geologic setting. (Does not apply to Class Il wells.)

GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (Class Il) - For Class Il wells, submit appropriate
geological data ontheinjectionzone and confining zones including lithologic description, geological name, thickness,
depth and fracture pressure.

OPERATING DATA - Submit the following proposed operating data for each well (including all those to be covered by
area permits): (1) average and maximum dailyrate and volume ofthe fluids to be injected; (2) average and maximum
injection pressure; (3) nature of annulus fluid; (4) for Class | wells, source and analysis of the chemical, physical,
radiological and biological characteristics, including density and corrosiveness, of injection fluids; (5) for Class Il
wells, source and analysis of the physical and chemical characteristics of the injection fluid; (6) for Class Il wells, a
qualitative analysis and ranges in concentrations ofall constituents ofinjected fluids. If the information is proprietary,
maximum concentrations only may be submitted, but all records must be retained.

FORMATION TESTING PROGRAM - Describe the proposed formation testing program. For Class I wells the program
must be designed to obtain data on fluid pressure, temperature, fracture pressure, other physical, chemical, and
radiological characteristics of the injection matrix and physical and chemical characteristics of the formation fluids.

For Class Il wells the testing program must be designed to obtain data on fluid pressure, estimated fracture
pressure, physical and chemical characteristics of the injection zone. (Does not apply to existing Class Il wells or
projects.)

For Class Il wells the testing must be designed to obtain data on fluid pressure, fracture pressure, and physical and
chemical characteristics of the formation fluids if the formation is naturally water bearing. Only fracture pressure is
required if the program formation is not water bearing. (Does not apply to existing Class Il wells or projects.)

STIMULATION PROGRAM - Outline any proposed stimulation program.
INJECTION PROCEDURES - Describe the proposed injection procedures including pump, surge, tank, etc.

CONSTRUCTION PROCEDURES - Discuss the construction procedures (according to §146.12 for Class |, §146.22 for
Class Il, and §146.32 for Class Ill) to be utilized. This should include details of the casing and cementing program,
logging procedures, deviation checks, and the drilling, testing and coring program, and proposed annulus fluid.
(Request and submission of justifying data must be made to use an alternative to packer for Class 1.)

CONSTRUCTION DETAILS - Submit schematic or other appropriate drawings of the surface and subsurface
construction details of the well.

CHANGES IN INJECTED FLUID - Discuss expected changes in pressure, native fluid displacement, and direction of
movement of injection fluid. (Class Il wells only.)

PLANS FOR WELL FAILURES - Outline contingency plans (proposed plans, if any, for Class Il) to cope with all
shut-ins or wells failures, so as to prevent migration of fluids into any USDW.

MONITORING PROGRAM - Discuss the planned monitoring program. This should be thorough, including maps
showing the number and location of monitoring wells as appropriate and discussion of monitoring devices,sampling
frequency, and parameters measured. If a manifold monitoring program is utilized, pursuant to §146.23(b)(5),
describe the program and compare it to individual well monitoring.

PLUGGING AND ABANDONMENT PLAN - Submit a plan for plugging and abandonment of the well including: (1)
describe the type, number, and placement (including the elevation of the top and bottom) of plugs to be used; (2)
describe the type, grade, and quantity of cement to be used; and (3) describe the method to be used to place plugs,
including the method used to place the well in a state of static equilibrium prior to placement of the plugs. Also for a
Class lll well that underlies or is in an exempted aquifer, demonstrate adequate protection of USDWSs. Submit this
information on EPA Form 7520-14, Plugging and Abandonment Plan.
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R. NECESSARY RESOURCES - Submit evidence such as a surety bond or financial statement to verify that the
resources necessary to close, plug or abandon the well are available.

S. AQUIFER EXEMPTIONS - Ifan aquifer exemption is requested, submit data necessary to demonstrate that the aquifer
meets the following criteria: (1) does notserve as a source of drinking water; (2) cannot now and will not in the future
serve as a source of drinking water; and (3) the TDS content of the ground water is more than 3,000 and less than
10,000 mg/l and is not reasonably expected to supply a public water system. Data to demonstrate that the aquifer is
expected to be mineral or hydrocarbon production, such as general description of the mining zone, analysis of the
amenability of the mining zone to the proposed method, and time table for proposed development must also be
included. For additional information on aquifer exemptions, see 40 CFR Sections 144.7 and 146.04.

T. EXISTING EPA PERMITS - List program and permit number of any existing EPA permits, for example, NPDES,
PSD, RCRA, etc.

u. DESCRIPTION OF BUSINESS - Give a brief description of the nature of the business.
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ATTACHMENT A AREA OF REVIEW METHODS

Because the volume of CO, to be injected is small and the duration of the injection period is
limited (less than 2 months), the pressure cone created by the injection activity will be limited in
both time and space. It is the incremental pressure increase (i.e., the pressure increase over
background static pressure) that is the pressure of concern, since that is the pressure that is a
result of the injection activity. The pressure increase will be highest at the point of injection
(Injection Well) and will drop off rapidly away from the well. Note that downhole pressure and
temperature monitoring will occur in both the Injection Well and the Observation Well.
Therefore, the injection induced pressure increase will be closely monitored, both during the
injection period and during the decay of pressure with time after injection ceases.

A.l DETERMINATION OF THE CONE OF INFLUENCE

The methodology used to calculate the allowable pressure buildup for the "cone of influence" is
generally consistent with previous methods (Price, 1971; Johnston and Greene, 1979; Barker,
1981; Collins, 1986; Davis, 1986; Johnston and Knape, 1986; Warner and Syed, 1986; Clark et
al., 1987; Warner, 1988). The basic underlying assumption in the approach is that, in the
absence of nearby, naturally occurring, vertically transmissive conduits (faults and fractures)
between the injection interval and underground sources of drinking water, the only potential
pathway between the injection interval and underground sources of drinking water is an artificial
penetration. To pose a potential threat to underground sources of drinking water, the pressure
increase in the injection interval would have to be greater than the pressure necessary to displace
the material residing within the borehole - the “Critical Pressure Rise.” Therefore, the "cone of
influence™ is the area within which injection interval pressures exceed this calculated critical
pressure rise.

A static mud column exerts pressure. For a well to provide a pathway for fluid movement, the
pressures acting on the static mud column (pressure due to injection plus original formation
pressure) must be greater than the static mud column pressure. In a static column of drilling
mud, the gel strength of the mud must also be considered.

In this case, for upward fluid movement to begin, original formation pressure (Pf) plus the
pressure due to injection (P;) must be greater than the static fluid column pressure plus the gel
strength of the mud. This relationship is based on a simple balance of forces (Davis, 1986):
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P +Pi>P,+P,

where:
P; = original formation pressure (pounds per square inch [psi])
P, = formation pressure increase due to injection (psi)
P, = static fluid column pressure (psi)
P_ = gel strength pressure (psi)

Therefore, pressure increase due to injection must be greater than static fluid column pressure
minus original formation pressure:

Pi>P,+P, - P,

Static mud column pressure is calculated using the equation:

P, = 0.052xhxM

S

where:
P, = pressure of static mud column (psi)
h = depth to the injection reservoir from the 50 foot fallback (feet)
M = fluid mud weight (pounds per gallon)

and 0.052 is the conversion factor so that Ps is in psi.

Data from the Rio Vista field indicate that formation pressures in the intervals to be penetrated
beneath the Montezuma Hills are generally normally pressured, with pressure gradients between
0.43 psi per foot of depth and 0.46 psi per foot of depth (Johnson, 1990). However, strata below
the Anderson sandstone may exhibit higher pressure gradients (see Attachment G).

In an artificial penetration filled with a column of drilling mud, the gel strength of the mud must
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also be considered, as it provides additional resistance to flow. In this case, for upward fluid
movement to begin, original formation pressure (Pf) plus the pressure due to injection (Pi) must
be greater than the static fluid column pressure plus the gel strength of the mud:

_ 0.00333x G x h
g d
where:
P, = pressure due to gel strength (psi)
G = gel strength (pounds/100 feet2)
h = depth to the injection reservoir from the 50 ft fallback (feet)
d = borehole diameter (inches)

where 0.00333 is the conversion factor, such that Py is in psi.

Drilling mud weights for the wells drilled in the sections surrounding the Permit Area show that
a 9.3 pounds per gallon mud is a conservative wellbore fluid, as all wells through the Anderson
sandstone used at least 9.3 pounds per gallon or greater mud weight. The calculated “critical
pressure rise” above the native formation pressure is 388 psi (334 psi due to mud column
pressure and 54 psi due to gel strength), using conservative assumptions. As shown in Figure
N-14 (Attachment N), the 388 psi incremental pressure contour is contained well within a one-
quarter-mile radius of the Injection Well. Therefore, the one-quarter-mile radius Area of Review
is appropriate for this pilot project.

UIC Class V Injection Well Application -Attachment A — Page 3- C6 Resources, LLC



C6 Resources, LLC — Northern California CO, Reduction Project
August 2009

References

Barker, S. E., 1981, Determining the area of review for industrial effluent disposal wells: M. S.
Thesis, The University of Texas at Austin, Austin, Texas, p. 146.

Clark, J. E., Howard, M. R., and Sparks, D. K., 1987, Factors that can cause abandoned wells to
leak as verified by case histories from Class Il injection, Texas Railroad Commission
files: International Symposium on Subsurface Injection of Oilfield Brines, Underground
Injection Practices Council, New Orleans, LA., p. 166-223.

Collins, R. E. and Kortum, D., 1989, Drilling mud as a hydraulic seal in abandoned wellbores:
Underground Injection Practices Council, 1989 Winter Meeting, San Antonio, Texas.

Davis, K. E., 1986, Factors effecting the area of review for hazardous waste disposal wells:
Proceedings of the International Symposium on Subsurface Injection of Liquid Wastes,
New Orleans, National Water Well Association, Dublin, Ohio, p. 148-194.

Johnson, D.S., 1990, Rio Vista Gas Field — U.S.A. Sacramento Basin, California, in Foster, N.H.,
and Beaumont, C.A., Eds., Atlas of Oil and Gas Fields, Structural Traps Ill, AAPG
Treatise of Petroleum Geology, Atlas of Oil and Gas Fields, Tulsa Oklahoma, p. 243-263.

Johnston, O. C. and Greene, C. J., 1979, Investigation of artificial penetrations in the vicinity of
subsurface disposal wells: Texas Department of Water Resources.

Johnston, O. C. and Knape, B., 1986, Pressure effects of the static mud column in abandoned
wells: Texas Water Commission LP86-06, 106 p.

Pierce, M. S., 1989, Long-term properties of clay, water-based drilling fluids: Proceedings of the
International Symposium on Class | & Il Injection Well Technology, Dallas, Texas,
Underground Injection Practices Council Research Foundation, p. 115 132.

Price, W. H., 1971, The determination of maximum injection pressure for effluent disposal wells,
Houston, Texas, Area: M. S. Thesis, The University of Texas at Austin, Austin, Texas, p.
84.

Warner, D. L. and Syed, T., 1986, Confining layer study: Supplemental Report, Prepared for
U.S. EPA Region V, Chicago, Illinois.

Warner, D. L., 1988, Abandoned oil and gas industry wells and their environmental implications:
Prepared for the American Petroleum Institute.

UIC Class V Injection Well Application -Attachment A — Page 4- C6 Resources, LLC



C6 Resources, LLC — Northern California CO, Reduction Project
August 2009

ATTACHMENT B MAPS OF WELL/AREA AND AREA OF REVIEW

B.1 AREA OF REVIEW MAP

The topographic map shown in Figure B-1 includes the following features, which can be found
in the public record:

e The numbers, or names, and locations of all producing wells, injection wells,
abandoned wells, and dryholes;

e Surface water bodies and springs. The map identifies wells, springs, other surface
water bodies, and drinking water wells located near the Permit Area (minimum one-

quarter-mile radius);
e The locations of mines (surface and subsurface), quarries, and other pertinent surface
features, including residences and roads, and surface faults (known or suspected).

The water wells shown in Figure B-1 are listed in Table B-1.

An Area of Review with a fixed radius of one-quarter of a mile surrounding the Permit Area is
used for this project. This radius is significantly larger than the modeled CO, plume perimeter,
which is measured in hundreds of feet from the point of injection (see Attachment N). Figure B-
3 shows the proposed Permit Area, within which the Injection Well and the Observation Well
will both be located. The one-quarter-mile Area of Review perimeter surrounding the Permit
Area is also shown. As shown in Figure B-1, only one groundwater well is located within this
one-quarter-mile Area of Review radius. There are no active or plugged and abandoned gas
wells within this Area of Review.

An aerial photograph of the Montezuma Hills area, where the CO, pilot test will take place
(Figure B-2), is also provided. The aerial photograph identifies the perimeter of the Permit Area
(red polygon) and illustrates the rural nature of the site and surroundings. The Permit Area and
surrounding land is used for agricultural activities and supports an extensive wind farm.
Locations of the various county roads and access roads to the windmills are apparent on the
photo.
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Water Well Information
Table B-
. Depth to Water Owner
Map Number Well ID Installation Date | Total Depth | Screened Depth Well Type
(feet bgs)@ (feet bgs)@ (feet bgs)@
1 O3NO1E11 Jul-1989 200 160-200 - New Domestic Well US Windpower
NO1E12A1|  Aug-197 40-80 i i
2 03NO ug-1975 120 - New Domestic Well Calvin Anderson
100-120
3 O3NO1E14 Jun-1981 74 56.5-74®) 55-60 New stock (windmill) well Freese Bros.
4 03NO1E02 Oct-1981 149 142.5-149® 5 Reconstructed Irrigation well Freese Bros.
30-40
5 03NO1E02 Sep-1988 200 50-60 - New Domestic Well Alan Freeze
160-200
25-30
70-80 _
6 03NO1EO3K Aug-1991 220 -- New Domestic Well lan Anderson
100-110
190-200
7 03NO1EO03 Apr-1994 64® . - - Mark Peugh
70-80 _
8 03NO1EO3 Apr-1994 120 100120 - New Domestic Well Mark Peugh

(a) feet bgs = feet below ground surface
(b) Estimated depths based on other well log information
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ATTACHMENT C CORRECTIVE ACTION PLAN AND WELL DATA

C.1 CORRECTIVE ACTION PLAN

No artificial penetrations are located within the one-quarter-mile Area of Review (Figure B-3,
Attachment B). In fact, no wells that penetrate the Confining Zone or the Injection Zone are
located within a one-mile radius of the Permit Area. This provides a significant buffer area and
margin of safety.

The three wells closest to the Permit Area are located more than one mile from its perimeter (see
Table C-1 and Figure B-3). This is well beyond the predicted lateral extent of the injected CO,,
which is measured only in several hundreds of feet (see Attachment N). State forms data for
these three closest wells are included in Appendix C-1. The wells are described below:

e Pacific Gas & Electric Birds Landing No. 1 was not drilled sufficiently deep (total depth
of only 5,002 feet) to penetrate any of the proposed injection interval sands (Domengine,
Hamilton, Anderson, Upper Martinez, and Martinez123) or any of the confining zone
shales (Nortonville, Capay, Meganos, Anderson, and Martinez). Therefore, this well
cannot be a conduit for movement of injected CO, or native formation brine from the
CO;, Pilot Injection Interval.

e MCOR Oil & Gas Corp. (UMC Petroleum Corp.) Grandpa Peter No. 1-7 well was
drilled in 1980. This well is sufficiently deep to penetrate the Domengine, Hamilton,
Anderson, and Upper Martinez injection interval sands and all of the confining zone
shales (Nortonville, lone-Capay, Meganos, Anderson, and Martinez). Surface casing (9-
5/8-inch) was set to 1,050 feet and cemented to the surface to protect freshwater sources.
After logging operations were completed at total depth (11,000 feet), the well was
plugged with cement plugs spotted at 1,322 to 1,792 feet (open hole), 1,001 to 1,099 feet
(in and out of surface casing), and 5 to 30 feet (at surface), and abandoned. Since no
“kicks” were observed during drilling of the well, the employed mud density of 72
pounds per cubic foot to 74 pounds per cubic foot (9.35 to 9.60 pounds per gallon
equivalent mud weight) was sufficient to overbalance the background static pressures in
the potential injection interval sands. Based on the mud density overbalance and the
resistance and protection from the cement plugs, this well will not be a conduit for
movement of CO, or formation brine from the CO, Pilot Injection Interval.

e DD Feldman Oil & Gas Corp. Natural Gas Corp. Robbins No. 1 well was drilled in
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1951. This well is sufficiently deep to penetrate the Domengine Injection Interval sand
and the Nortonville Confining Zone shale. Total depth of the well (7,010 feet) is within
the uppermost lone-Capay shale. Surface casing (10-3/4-inch) was set at 514 feet and
cemented to surface to protect freshwater sources. After logging operations were
completed at total depth (7,010 feet), the well was plugged with cement plugs spotted at
1,123 to 1,205 feet (open hole), 457 to 557 feet (in and out of surface casing), and 0 to 15
feet (at surface), and abandoned. Since no “kicks” were observed during drilling of the
well, the employed mud density of 80 pounds per cubic foot (10.4 pounds per gallon
equivalent mud weight) was sufficient to overbalance the background static pressures in
the Domengine Injection Interval sand. Based on the mud density overbalance and the
resistance and protection from the cement plugs, this well will not be a conduit for
movement of CO, or formation brine from the CO; Pilot Injection Interval, should the
Domengine sand be used. Since the well was not drilled sufficiently deep to penetrate
any of the other proposed injection interval sands (Hamilton, Anderson, Upper Martinez,
and Martinez123), this well cannot be a conduit for movement of CO, or formation brine
from the pilot zone should one of the deeper sands be used.

Given the sparse well density in the syncline between Van Sickle Island Gas and Kirby Hills Gas
fields to the west and Sherman Island Gas and Rio Vista Gas fields to the east, there is no risk
that CO, will migrate out of the potential CO, Pilot Injection Interval sands during the short-
duration test. Injection rates and interval pressures will be closely monitored before, during, and
following injection of CO,. Therefore, no corrective action is currently recommended for any
wells. This is based on the following:

The extent of the injected CO, Plume is measured on the order of hundreds of feet from
the point of injection. This is very small in comparison to the distance to the nearest
abandoned well (greater than one mile).

The incremental pressure field that results from the injection of CO, is limited in area
extent to within a radial distance of approximately two miles from the point of injection.
The incremental pressure increase drops off exponentially as a function of distance away
from the point of injection, and is less than a 1 percent increase over the original
background pressure within a half mile radius of the Injection Well. This is insufficient
to displace the drilling mud left in the nearby wells.

In the event it is determined that corrective action is required it will be implemented in
accordance with 40 CFR 88 144.55 and 146.7.
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STATE OF CALIFORNIA i
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL AND GAS

REPORT OF WELL ABANDONMENT

Coalinga , California, 3eptesber 14 ,19 81

My. Anthoay X, L. Morris, Aeting Agems
Ds D. Feldman 011 and Gas

%1 Westwood BIVG., Room 133 - v 28
Los Angeles 34, Californie u?>
Dear 3ip

Your report of abandonment of Well No. "Natural Ges Corp. Robbine” 1 .

Sec...19 ,T. 3M, R 8% M, D, &M, . mmmes il field,
...Bolano County, dated . July 86, 19601 , has been

examined in conjunction with records filed in this office,

A review of the reports and records shows that the requirements of this Division,

which are based on all information liled with it, have been fulfilled,

S SRR SR S
OWH: et
oe: Company
Mr, Marshall Brow, R.D. Busu

Natural Gas cmc of 0.11 b ¥ State Oil and Gas Supervisor
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Deputy Super r/@r
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o Be
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‘3:0‘“" Clesn OR h?z m lltl-ov.:' doy ;rmnu lﬁ::::gu
Initial production
Production after 30 days /
Castne Rzconp (Present Hole) /
WA | acetme | Toroicoles | JER | wnlie | JTew e N B T et S
10 3/4 [ 54 o |2 & Sew | Slip A B0 15
!
P95 0428
PurroraTiONS
$iae of Curing From Te Sine of Porforations o) ywed iy o Methad of Purforstions
fe. fo. b e )
+ < + R
fs. fe. o b '.vf' * ¢
fo fr B / ; o . -
3 . ~———— 7T
e, . =

Electrical Log Depths

(Attach Copy of Log)




A SUBMIT IN DUPLICATZ
\ / STATE OF CALIFORN!A \

DEPARTMENT OF KATURAL RESOURSES

DIVISION OF OIL AND GAS

History of Oil or Gas Well

e R T R N vou— L ——

Well No....... W.n&. ” ......... . T ..’ .......... N l...,,3...‘.... .mB &M
. Ae By Lo Merris

Dace "Mwm Tltk--.-—w (Prosidene, lumnﬁ o Agemt)

To i of the greswsc impoctance 1o have s complete history of the well. Use this form ia reperting the histery of all important
oporstians at the well, tegether with the dates theresf, prier te the firat preduction. Include in your repert anch information as size of hols
drilied te comenting o lsnding dopch of corings, aumber of sscks of comenc waed in the plugging, sumber of sachs or number of fast of cement drilled

e e e T el v o S e ML i Ve e e, i ds, s, peion

Spud in 3000 P, with 15° Dumlap DAt & drilled to 35)4°,

Comsnted 10 3/4*, 3¢ & 37, B0 equiv., slip asv Natisaal at S14¢ vith
m-uu.iu—.éw:&‘&u mu-um. time
7 ninutes, in plase 7100 AM, Osmsuted ocutside easing with 1ii sasks Permanents
Type "C° eement, filled te¢ surfase,

Installed bleweut preventer & tested with 1000 pei,

Drilled eut shee & drilled chead $o 6225 vith 9 7/8° bite,

Ran Sehlmberger Elsetrie leg & Dipmeter,

Drilled ahsed wvith 9 7/8" bits te 65097,

Brelke drive shaft of £1 rig mctor,

Stask arill pipe whils dowm fer repaire, Sed 23 barrels of crude = freed pipe,

Drilled ahead %o 7000°, Ran Sehl:mmberges Leg %0 total dspth, Ran lane
Wells Neutrea Leg 64350-7010°,

With open end { 1/2* drill pipe humg 1205!, displaced 80 sacks Permanents Type *C"
osment, ealeium ehloride treated, inm plase 11115 PN, Vaited four howrs found
top esmsut 112%¢,

umemupuqmwaom«mw-c-mt,m

ntg mﬂm i:‘m.il” AN, PFeound tep plug 497,
‘ﬁM’ 21,1094 ,h,:elﬁi‘cl-/‘dcc rm< ;M Surfocc Slo 15 s /%

oF Celrvlwr’ !
Bit Ig:l-tw ScdelMy dotev St 10,
97 Jet
K2r

2 Com,
2 Com,

T e,

¥
i

3
{it

1
3
6
8

/10 _)ae‘(:,




Fonrw 101 . SUBMIT IN DUPLICATE

AT FRINTING GPF
STATE OF CALIFORNIA
ORPARTMEINT OF NATURAL RESOURCES

DIVISION OF OIL AND GAS

LOG AND CORE RECORD OF OIL OR GAS WELL

Operator ...y Dy Foldman 041 & Ga®- - - ... Field... .wildeat

Well No. ... Naturel -Gas-Corpyeiiobblng <3 .. Sec...3Q. ... » T M Ry 08 & B & M.
FORMATIONS PENETRATED BY WELL

DEIPTH TO
ek Dritied Rocorery DASCRIFTION

Top of Pormetion Bottom of Formatien

] 2800 Orilled lionsliarine olay  gravel,

2800 6250 Drilled Interbedded brown to gray olay, & siltstone
vithﬂutomdlummlmdmundo&
sandstonss,

6250 6590 Drilled Dark brown, brittle, platy shale with fish
scales ¢ cormon glauconite,

6580 6900 Prilled Fine to medium grained gray sands vith few

, interbedded dark brown siltotone,
6900 7010 rilled Dark brown to cray siltstone wvith minor
. anounts fine gray sand,
Total derth

No ocores taken




FORM 111 (140

STATE OF CALIFORNIA
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL AND GAS
REPORT ON PROPOSED OPERATIONS

No. p. 6-983
o Gounlingay Calif. .. July 23, 198

Ma. Anthony B, L, _

931 Westwood Kvd., Mn. 238,

Loa_Angeles M,
Asting Agen: for_De By FIELDIUR OIL AND GAS

Dear Sm: "Natural Ges Corp,

Your...._, propossl w._ Ghendon _Well No._no*b_hl'!'},
Section 19 7 3 Mo R 8 R MDe g 5y, — Field, Solano ..County,

dared TOIY 83, 19 B orived TUNY B4y 19 B 1y, been examined in conjunction with records filed in this office.

Present conditions as shown by the records and the proposal are ss follows:

EROGRDS IN ADDITION TO OR AT VARTANCE WITH THOGR SHOWN IN TME NOTICK BXLOW;
o-hayu.nn,t-.»l.n.mmmmmlmmnuwn
total depth of 9010 fees,

THE NOTIOR STATRS: ,
"The precsnt csndition of the well ts as follows:
1. Osmplets easning reeoxd,
10-3/4, B=40 equiv., slip joins, new National casing cemsnted at Bl4*
with 306 sasks inside and 144 sasks owteide,
R, Last prodwsed. Never
No showe of oil or gas were sncomntered.”

PROPOSALS
“Ihe proposed work is e fellews:
1) Plug fresh - dreckish water contesot with 100 feet of oement at approximately
1800°,
8) Plug 30 i end 50’ out of shoe of surface pipe.
3) Plug surfase of 10-3/4 with 10' of cemsnt.”

BEGIATONs
TR PROPOSAL I3 APPROVED.

Bead No. 14003-18-2801-81

HOter
es: Osapeny
Mr, Narshall Ryewm,
Natwsal Ges Corporation of Oaliforais
R. D, BUSH
State Oil and Gaa Supervisor ‘
By .. /f/q/ﬁ,éuu:ﬁ« - e . Deputy

43248 4.8 2IM BPO ‘/ /) V W"n o
PN




FORM 108, 30196 1-43 ¥M .
- A ad
NTATE OF CALIFORNIA —
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL AND GAS

Notice of Intention to Abandon Well

This notice must be given at least five days before work is to begin

DIVISION OF OIL AND GAS

In compliance with Sec. 3228, 3229, 3230, 3231 and 3232, Ch. 93, Stat, 1939, notice is hereby given

that it is our intention to abandon well No. Natural GascOI'PIQEQbiQ& - Robbins #1

Sec....19 » T..3N. JR.2E M) B &M - Field,
,,,,, ~8olamo . ... --...County, commencing work on the.. . 20th weoreday
of o UYL 19.51.

The present condition of the well is as follows:

1. Complete casing record.

10-3/L, H-4O equiv., slip Joint, new National casing cemented at 51!
with 356 sacks inside and 1lJ); sacks outaside,

2. Last produced. . Never .. .. . .

- Date T T Neat T Graviey Cat
The proposed work is as follows:

. No shows of oil or gas were encountered, |

i) Plug fresh - brackish water contact with 100 feet of cement at
approximately 1200°',

2) Plug 50' in and 50' out of shoe of surface pipe.

3) Plug surface of 10-3/L with 10' of cement,

D. D. FELDMAN D/B/A.
D. D. FELDMAN OIL AND GAS

By . yﬁ'y:%m

A ADDRESS NOTICK TO DIVISION OF OiL AND GAS IN DisTRICT WHERE WELL 18 LOCATED

r
!
H
s
5




FoRM 111 (1.49)

STATE OF CALIFORNIA
- DEPARTMENT OF NATURAL RESOURCEKS -

DIVISION OF OIL AND GAS
REPORT ON PROPOSED OPERATIONS

No. P«"?“ ........
o _Ocalinga, caif. . June ¢, 1980
Ansg B, L, Morris
M. AnShoay B, Loe Kigiles B¢,
9% Westwood Blvd,, Rm, 838,/ " .
XPNK for Do Do FELDMAN OIL AND. OAS .
Dean San: "Natural Gas Corp.
YOUl s propossl v QFAAY Wy No Robbins” 1
Section...29 T I Ne R 8 B, M, Dg gM, _ owees Field, ... S0lamo County,
daueiu'lggvg__, meved.’..“!!ial,_.u_. has been examined in conjunction with records filed in this office.

Present conditions 15 shown by the records and the proposs! are as follows:

THE NOTICE STATES:
"Legnl descripsion of leass See attached plat
Location of Well: 28290 %, South and 5430 f8. Kast from Nw Cormer, Section 24,
ToH. R.l-l, .QDOBC“.
Klevation of ground above sea level 51.6 foet.
All depth measurements takea from %op of Kelly Bushing whioh is 9.8 feet above
ground, "

PROPOSAL:

"PROPOSRD CASING PROGRAM
Sixe of Casing Weight Orade snd Top Bottom Cenanting

Inches APl —— Depths
10-37¢ -1 ﬁ:% oqav. o 80 500 %, %o surface
5-1/8 17§ J-58 ) 2000 Shoe

Intended sone or sones of oompletions

Nene Perforated Interval
Domengine 3100 ~ 3800
Hamilson 4300 -« 4400
Anderson 4800 - 4900
Cretaceocus 6800 -~ 7000

It is understood that {f changes in this plan become necessary we are to notify
you before running sseing,"

DECI3ION:
THE PROPQSAL IS APPROVED PROVIDED THAT:

1.
2.
3.
4.

8.

Water suitable for irrigation shall be protected from oconsaminasion,.

Mud fluid of sufficient weight and proper oonsistency $0 prevent blow-cuss
shall be used in drilling, and the column of mud fluid shall be maintained
$0 the surface at all timeas, particularly while pulling the drill pipe,
Adequate blow-out prevenstion equipment shall be provided and kept ready for
operation a% all tines, inoluding the time of runninpg the casing,

The 10-3/¢" casing shall be cemented with sufficient cemsnt %0 £111 baok of
this oasing from the shoe %o the ground surfaese,

This Division shall be sonsulsed prior %o landing or cementing any/outng 7

below the 10-3/4" surfaee pipe. Alerrai /78 wra //-/HE/
74 749

Bond No. 14003-12-8801-81 ’7"1 s /;7;":»:%/

CHOtef

Company R. D. BUSH
State Ol and Guas i
By.... ! .

00

P 2T - sret
AL STY iy,

sq ’ a’ ful‘/;(f

oo . . Deputy

[EE P SRR 45 7

18 ¢HY 0.0 inM BPO




ORM 108
STATRE OF CALIFORNIA

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL AND GAs

Notice of Intention to Drill New Well 5

This notice and surety bond must be filed befors drilling begins

©045-00428
_ loa_Angeles, .. Calf. My 31. 1981

DIVISION OF OIL AND GAS

In compliance with Section 3203, Chapter 93, Statutes of 1939, notice is hereby given that it is our intention to

commence the work of drilling well No. . Natwral Gas Corp, .= Robbins Mo. 1., Sec. P o T.ON .
R.QB._, MDD B&aM, . _Field, .. Solane. . County.
Legal description of lease .. .. .. S“mm) e e et e

Location of Well: . 2290 ft. Somth and 5430 ft. Fast from W Q;:rnnr‘l Section 2k, T.3-N,

(Give sxsct footage from smction corsers pe scher lagal subdivision of streens)

Elevatidn of ground abovesealevel . Sle8® . feet.

All depth measurements taken from top of Kelly Bumhing . . . whichis 9.5 . __ feet above ground,
(Derrich Ploor, Rotary Table or Kelly Bushing)

PROPOSED CASING PROGRAM
B —— S ——vm——

SIZIE OF CASING
INCHES A.P.). WEIGHT GRADE AND TYPE TO® BOTTOM CEMIENTING DEFTHS

10u3/h 284 | Be)) aquiv, o s00 500 ft. to anrface

5=1/2 17 | I-55 o 7000 Shoa
] - ! Li )
Intended zone or zones of completion: o -
NAME PERFORATED INTERVAL . 1951
Domengine ... 100 . ». 3200
... Hamilton. ... 1300 = W00 (., .41“1.«« LD e e
..LCrateceows. ... . ... .. Am...qooo,,. T TR e

095 00428

S

Address 921 Westwood Bonlevard . @ D.. D.
Los Angeles 2l, California
Telephone Number.. ARisona 3=7220 e By ..

ager, West Coast Division
BEND ONE COPY OF NOTICE TO DIVISION OFFICE IN DISTRICT WHERK WELL (8 LOCATED
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APPENDIX C-1
STATE FORMS DATA FOR NEARBY ARTIFICIAL
PENETRATIONS
MCOR OIL & GAS CORP. (UMC PETR. CORP.)
GRANDPA PETER NO 1-7



~

RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF CONSERVATION

DIVISION OF OIL AND GAS
REPORT OF PROPERTY AND WELL TRANSFER

S

freld or county District
COUNTY
Focmet owner Date
MCOR OIL AND GAS CORP. 2/26/90

Name and location of well(s)

(see attached list)

Description of the land upon which the well(s) i (are} located

Althea L. Schultz - MCOR

Date of transtes, New owner Type of organization
le. assgrement,
sake. Jovmnemen UMC_PETROLEUM CORP.
exchange Address 1201 Louisana, Suite 1400 CORP
Houston, TX 77002 :
Telephone No.

5/1/90 °

Reported by

Confitrmed by

Althea L. Schultz - UMC

New Operaton few status
(status abbreviation}

PA

Request desgnation of agent

Old operalor new siatus
status abbreviation)

AB

Remarks

Deputy Supervisor

OPERATOR STATUS ABBREVIATIONS

Robert A. Reid

Signature

PA o Produting Ach ve

/cC

FORM AND RECORD CHECK LIST

NPA « No Perentiel, Achve

Form or recoed

initlals

Date

Form or record

Initlals

Date

Pi = Potent.el Inact ve Ferm DGDI 2N Maep ond book
HP ! w No Potentigl,inach ve Farm ODGlag Holice 10 be concelled
Ab o Abwndoned or No More Wells NHew well curds Bond stots
Well reacerds EOP fites

Electric fogs

Production reports

CHAY I (2/B5/DWRR/ 2M)




SOLANO COUNTY

"C.W.0.D." 3-31 6/2N/1F 095-00378
‘Anderson’ 1-5 5/3N/2E 095-20430
"GP 1-7 7/3N/2E 095-20436
Dozier & Pressley" 1-9 9/3N/2E 095-20697
"Hastings Ranch" 1-15 15/5N/2E 095-20473
"Gunn'" 1-9 9/4N/1E 095-20490
Hastings Ranch" 1-23 23/5N/2E 095-20387
‘Sanchez" 1-25 25/5N/2E 095-20412
'Petersen Rnach" 1-32 32/5N/2E 095-20392
"cCulloch Rush Trust" | 1/4N/1W 095-00328
"Rush Trust" 2 12/4N/2w 095-003731
"McCulloch-Macson GwA" 1 8/5N/1W 095-00342
"Robinson" 1-4 4/4N/2E 095-20718

"McCulloch-Macson-Uhl" | 32/6N/1W 095-00506



\o/  RESOURCES AGENCY OF CALIFORNIA W<
DEPARTMENT OF CONSERVATION

DIVISION OF OlL AND GAS

- REPORT OF WELL ABANDONMENT

.Woodland.. . .. .. , California

___ MOOR OIL & GAS CORP. .
. 5405 Stockdale Highn;,ﬂuite 203
_ Bakersfield, CA_93309. . ...

Your report of abandonment of well ._“GP*" 1.7

(Name and number)

APIL No __ 095-20436 . .._ .Section 2. . . T. 3N _,R._2E. ., .. M.D,.. . .B &M,
Rio Vista Gas. oo, field, ... SOLAIO oo, County,
dated. . 10=2-80 ... Teceived L10wlhm80.. o, . has been

examined 1n conjunction with records filed in this office, and we have determined that all of

the requirements of this Division have been fulfilled.

Epvironmental inspection made and approved 4-23-81

Blanket Bond
R:rmc
cc:Co, .L.Ao

By ...

~ JOHN C. SULLIVAN

OG159  (11-76-~-GSA1~8M)



DIVISION OF OIL AND GAS

\

company . (ollsk (it T

RECOR.DS RECEIVED AND /g?‘srxrus

. . ... Well No.
APL No. £F5 - 2083L  sec. 1 , 1. 3 AE y” B.&M.
County Field - B} S
RECORDS RECEIVED DATE STATUS STATUS
Well Summary (Form 0G100) ’3’/7’1>9 Producing - 0il ... Water Disposal ____
History (Form oGlo3y < o idle - Oil} ——_ Water Flood —
Core Record (Form OGlOl) . - : Abandoned - 0Ofil ____ Steam Flood -
Directional Survey Drilling - Idle . Fire Flood —
Sidewall Semples Abandoned - Dry Hole___ Air Injection
Other Producing - Gas Gas Injection ____
Date final records received Idle = Gas —r €02 Injection ____
Eiéftri ogu/ Abandoned - Gas LPG Injection _
’ - " Loty e Gas-Open to Oil Zone___ Observation —

Water Flood Source

ENG INEER'S CHECK LIS
i. Summary, History, &

Core record (dupl.) Cal
2. Electric Log el
3. Operator's Name Ll
"4, Signature v
5. Well Designation l
6. Location <
7. Elevation , -
8. Notices ::/

9. "TV Reports
10. Casing Record
11. Plugs
12. Surface Inspection
13. Production
14. E Well on Prod. Dir. Sur.

2 Mlmedry oHive 1195

CLERICAL CHECK LIST

(F-0GD165)
2. Elevation change (F,0GD165)
3. Form 0GD121

4, Form 0G159 (Final Letter)_ - 56‘5;
5. Form OGD150b (Relesse of Bond)

6. Duplicate logs to archives
7. Notice of Records due(F-0GD170)

1. Location change

RECORDS NOT APPROVE

OGD?2 (3-77-CSR1~4M)

RECORDS APPROVED

RELEASE BOND
Date Eligible
(Use date last needed records were
received.)

MAP AND MAP BOOK

LONG BEACH OFFICE - USE REVERSE SIDE



BIVANGN OF QIL AND GAS
'?c"'ﬁl\/(,’"’

. Nl
. - 0C1141980
KESOORUES AGENCY OF A b o [l

; (=¥ N -’,
DEPARTMENT OF CONSERVATION WOLDLAND, CALIFORNIA ARl Ne, ..ju_L_L x;__

DIVISION OF OIL AND 548
WELL SUMMARY REPORT

Operao- well /W‘I / 7
Mclulloch 031 and Gas forporation I STl g paetor:

Field County Sec. R. B.&M.
Exploratory” Splano 7 3N 28 {M.D.

Lecet 3n Sve sorface ‘peot o fro- prozaecry or sectin- cerner, street ce-ter Cire and or Californio cocrdi~ates’ Elevation of ground obove sea level

400'East and 1850'North of the Southwest corner of Section 7- .
I3N-R2E-M D .B &M, 182.5'

Commenced diilling dee’ Totel depth Depth meosuremants token from top of:
- j i f-R-R (T3t hole! (2nd} (3rd) D Derrich Floor D Rotary Table E Kelly Bushing
Cerpleted drilling "dare* 1 .00n¢ J Whichos 22 ) feet abcve ground
4:00 a.nm 2.8.9p Presert effect ve depth GEOLOGICAL MARFKERS f DEPTH
Co~merced produc ng ca'e “ell Pluaaed and Abandoned :
Junk !
Top of McCormack Sand \ 10,670
DFlow,ng 4 P.-ping !
]
[ Gas 1 :
Nome of producing zore s :
)
4
Formation and ogﬁ at rotol depth
N/A Martinez - aleocene
C war O Gravity Percent Worer Gos T_hmg Fressure Casing Pressure
et e doyr Clean Ci° including em.tsion (Mef per doy.
In.t,ai e
Frod.zrion
waqcflm T T A R D ) ) N
Atter X days
e QA_S/!ANAQ RECORD ‘Present Holei e e
Lire ot Josimgl Ter ot Tivogf Cest ozl Sace u:t;hv Grode ond Tyce New or Size ¢! Fc.e ‘:;,mcb.;:,ac’;::t“ D.f.’:"ﬁ'loi;:fmlnq
‘APt cf Casing of Ceosing Seccnd Hene Cri vlﬂ D( Ctn‘tn' petforations!
£-5/8" | Surface ' 1050' | 36= K-55 ST&C N 12-1/4" | 220 sacks | .. _

I B

PERFORATED Cas "‘3 S ze, vog, betrom, pecicrored irtervols, size ond spacing of perforct er and metroc,

Wes the well drezr cnoliy d- 1ied? 1 yas, snow ccordinotes ot total deprh

[ ves &] No

TElectricel 1 ng dcpﬂu

Ist Fyn: 9887° to 1050'; 2¢ 2un: 10,938' to 9850'.

Ctrher surveys

{NDL, Dipmeter

In complionce with Sec. 3215, Division 30 e Fubi.c Resources Code, the informotion g:ven herew th 13 o complete ond correct record of the
gresent cond:rion of the well ond ol! wark done theecn, 3o far o5 con be determined fram all ova.lable records.

Nome Titie

J. E. Walton ey _hoent
Address ! Ciry Zip Code

5405 Stockdale Hwy.. Suite 110 Bakersfield, CA 93309

Te!aphont Numbe:r Srgnatu79 |y /A/ Dare -
(805) 832-9100 Ll OG5 O

G100 (12—-78~GSAI-~12M) S5UBMIT IN DUPLICATE




v ORS00 SRtk > &
fit wRCIEE AGENCY UF CALIFORNIA
o TTTHENT OF CONBENVATION

DIVISION OF OIL AND GAS

Eistory of Oil or Gas Well

Opezztor Mclolloch 011 and Gas Corporation  Fieid or County_ S0lano T

Wel! ¥ZOr =1-7 "Grandpa Peter” . ,Sec. ] 13N  RZ2E MDpawm.
API ~No 093-20436 Name J. £. Walton Titte .. Agent
Date SE’C te:'\ber‘ 2 19 80 (Ferion sub 1iiag report) B (Prestdent Secrctary or Agent)

Signature‘%%‘/t&‘mv

!
5405 Stockdale Hwy., Suite 110 Bakersfield, CA 93309 (805) 832-9100

i ASdremst {Telphont Nembes )

History must be complete in oL detail Use this form to report &i! operations durin drilling and testing of the well or d redrilling
or altesing the casing, plugging, or sbandonment with the dates thereof. Include such items as hole size, formation test details, amounts
of cement used, top and hottum of plugs, perforation details, sidetracked junk, bailing tests and initial production data.

Date

1980

8-8 Commenced operations at 12:00 Midnight on 8-8-80. Picked up Dyna-Drill.
Orilled rathole and mousehole. Unloaded casing. Worked on conductor
pipe. Spudded in at 2:00 p.m. on 8-8-80. Depth: 1060°'. Survey: 499' -
0°15'. Drilled 12-1/4" hole to 1060°. Surveyed at 499'. C(Circulated.

8-9 Depth: 1060'. Wiped hole to collars. Circulated. POH. Rigged up
and ran 26 joints (1052') of 9-5/8", 36#, K-55 ST&C casing with the
cerient guide shoe at 1050', insert float valve at 1014', and 3
centralizers at 1040', 958' and 917'. Rigged up Halliburton and
cemented 20' of water ahead of 120 sacks of Class "G" cement mixed
with 1:1 Poz Mix with 4% gel followed by 100 sacks of Class "G" cement
mixed with 3% CaCl,. Total slurry - 460 cu.ft. Bumped plug with

1000 psi. 20 cu.f%. returns. Float held. CIP at 1:45 p.m. WOC.
Laid casing. Welded on head.

8-10 Depth: 1792'. Mud Wt.: 68. Vis.: 54. Survey: 1541' - 0°30°.
Nippled up BOPE. Set in table in rig floor. Tested blind rams.
Repaired leak. Made up BHA and RIH. Drilled out float. Waited on

DOG. Testec BOPE. Witnessed and approved by the DOG. Drilled out

shoe joint and shoe. Drilled 8-3/4" hole from 1060' to 1541°'.

Surveyed at 1541'. Drilled 8-3/4" hole from 1541' to 1792'. Background
gas - 1-2 units. Maximum gas - 5 units,

g-11 Depth: 3441'. Mud Wt.: 72.5. Vis.: 43. Surveys: 2066' - 0°30';
2570" - 0745'; 2983' - 0°30'. Drilled 8-3/4" hole from 1792' to 2066'.
Surveyed at 2066'. Drilled B-3/4" hole from 2066°' to 2570'. Surveyed
at 2570'. ODrilled 8-3/4" hole from 2570' to 2983'. Circulated.
Surveyed at 2983'. Tripped for Bit #3 at 2983'. Drilled 8-3/4" hole
from 2983" to 3183'. Worked on flowline and pitcher nipple. Drilled
8-3/4" hole from 3183' to 3441'. Lost approximately 60 barrels of
mud at 3300'. Lost returns for about 5 minutes. Background gas -
12-15 units. Trip gas - 37 units at 2983'. Connection gas - av. of

10-14 units; 40 units at 34256'.

OG103 (e-79-63m1-10M)



) N

MCOR r1-7 "Grandpa Peter

Section T-T3N-R2I-M. DBV

Sclane County, Lalifcrnie

History {Cont'd.)

Page 2

1980

B-12 Depth: 4066'. Mud Ng.: 72.5. Vis.: 45. Surveys:
3453 - 10; 3956' - 0°45'. Drilled 8-3/4" hole from
344]1" to 3453'. Circulated and surveyed at 3453'.
Drilled 8-3/4" hole from 3453' to 3956'. Worked on
electrical. Surveyed at 3956'. Pulled to shoe. Worked
on electrical. RIH. Drilled 8-3/4" hole from 3956' to
4066'. Background gas - 10-15 units. Trip gas - 220
units at 3944', Connection gas - 5-7 units.

8-13 Depth: 4991'. Mud Wt.: 74. Vis.: 42. Surveys:
4438' - 1°945; 4938’ - 1°30'. Drilled 8-3/4" hole from
4066' to 4438'. Dry job. Tripped for Bit #4 at 4438°'.
Surveyed at 4438'. Cut drilling line. Drilled 8-3/4"
hole from 4438' to 4938'. Surveyed at 4938'. Drilled
8-3/4" hole from 4938' to 4991'. Background gas - 15
units. Trip gas - 38 units at 4438'. Connection gas -
3-9 units.

8-14 Depth: 5600'. Mud Wt.: 74. Vis.: 43, Survey:
5315' - 1%45' . Installed new wash pipe and packed in
swivel. Drilled 8-3/4" hole from 4991' to 5315'. Dry
job. Surveyed at 5315'. Tripped for Bit #5 at 5315'.
Drilled 8-3/4" hole from 5315' to 5600'. Background gas -
10-12 units. Trip gas - 6 units at 5315'.

8-15 Depth: 6862'. Mud Wt.: 74. Vis.: 43. Survey:
6198’ - 1715'. Drilled 8-3/4" hole from 5600' to 6110'.
Packed swivel. Drilled 8-3/4" hole from 6110' to 6198°.
Dry job. Surveyed at 6198'. Tripped for Bit #6 at 6198"'.
Slipped line. Drilled £-3/4" hole from 6198' to 6262'.
Background gas - 5-6 units. Trip gas - 8 units at 6198'.

g-16 Depth: 6762'. Mud Wt.: 74. Vis.: 40. Survey:
6762' - 1930, Drilled £-3/4" hole from 6262' to 6762'.
Ory job. Surveyved at 6762'. Background gas - 5 units.

8-17 Depth: 7189'. Mud Wt.: 74. Vis.: 42. Tripped for

Bit #7 at 6762'. Drilled 8-3/4" hole from 6762' to 7189'.
Background gas - 3-4 units. Trip gas - 13 units. Maximum
in coal beds - 78 units.
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MCOR =1-7 “Grandpas Peter”

Section 7-73L-R2L-M.D.B.&M.

Sclanc {cunty . Celifornia

History [lont'd.)

Fage 2

1980

8-18 Depth: 7493°. Mud Wt.: 75. Vis.: 41. Survey:
725¢* - 3%5'. Drilled 8-3/4" hole from 7189' to 7254,
Surveyecd at 7254'. Tripped for Bit #8 at 7254'. Reamed
from 7192' to 7254'. Drilled 8-3/4" hole from 7254' to
7493*'. Background gas - 3 units.

8-19 Depth: 7783'. Mud Wt.: 72.5. Vis.: 37. Survey:
7647' - 400'. Drilled 8-3/4" hole from 7493' to 7623'.
Survey at 7623' no good. Drilled 8-3/4" hole from 7623'
to 7647'. Surveyed at 7647'. Wiper trip. Drilled 8-3/4"
hole from 7647 to 7783'. Background gas - 3 units.
Cuttings gas - 1 unit.

8-20 Depth: 8025'. Mud Wt.: 73. Vis.: 39. Drilled 8-3/4"
hole from 7783' to 7865'. Tripped for Bit #9 at 7865'.
Reamed from 7815’ to 7865'. ODrilled 8-3/4" hole from 7865°
to 8025‘. Background gas - 6 units. Trip gas - 36 units.

§-2 Depth: 8830‘. Mud Wt.: 74, Vis.: 40. Survey:
8379 - 2°0'. Circulated for loggers. Drilled 8-3/4" hole
from 8025' to 8379'. Surveyed at 8379'. Drilled 8-3/4"
hole from 8379' to 8418'. Tripped for Bit #10 at 8418',
Drilled 8-3/4" hole from 8418' to 8530'. Background gas -
3-28 units. Trip gas - 29 units at 8418'.

8-22 Depth: 8775'. Mud Wt.: 74. Vis.: 38. Survey:
8645' - 1945'. Drilled 8-3/4" hole from 8530' to 8645',
Surveyed at 8645'. Tripped for Bit #11 at 8645'. Reamed
from 8345' to 8445'. Drilled 8-3/4" hole from 8645' to
8775'. Background oas - 2-6 units. Trip gas - 16 units
at 8645'. No shows.

8-23 Jepth: 9061'. Mud Wt.: 73. Vis.: 38. Drilled 8-3/4"
hole from 8775' to 9061'. Circulated and wiped hole.
Background gas - 1-15 units.

8-24 Depth: 9369'. Mud Wt.: 74. Vis.: 42. Wiped hole.

Drilled 8-3/4" hole from 9061' to 9354'. Survey at 9354°
was no good. Tripped for Bit #12 at 9354'. Drilled 8-3/4"
hole from 9354' to 9369'. Background gas - 3-39 units.
Trip gas - 18 units at 9354°'.
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MCOP #1-7 "Grandra Doter”
Section 7-T3N-RZ2L-M.D.B.&M.
Solano County, California
History {Cont'd.)

Page 4

1580

8-25 Depth: 9632'. Mud Wi.: 72. Vis.: 43. Drilled 8-3/4"
hole from 9369' to 9589'. Survey at 9589' was no good.
Tripped for Bit #13 at 9589'. Drilled 8-3/4" hole from
9589' to 9632'. Background gas - 4-16 units. Trip gas -
25 units at 9589°'.

8-26 Depth: 9903'. Mud Wt.: 72. Vis.: 41. Drilled 8-3/4"
hole from 9632' to 9903'. Background gas - 1-14 units.
No shows.

8-27 Depth: 9948'. Mud Wt.: 72. Vis.: 40. Survey:
9948' - 2°0'. Drilled 8-3/4" hole from 9903' to 9948'.
Surveyed at 9948'. Wiped hole. Reamed from 9904' to
9948*. Circulated for logs. POH. Waited on loggers.
Ran DIL Sonic from 9882' to 1050'. Background gas -
1-5 units.

&-28 Depth: 994B'. Mud Wt.: 74, Vis.: 44. Ran CNDL from
* 9880' to 6000'; Dipmeter tc 9016'. Could not run Dipmeter
to T.D. RIH with dril} pipe and RR Bit #12. Washed. Reamed
from 9016' to 9948'. (irculated hole clean. POH.

8-29 Cepth: 10,015'. Mud Wt.: 72. Vis.: 40. POH for logs.
Ran Dipmeter from 9875' to 6000'. Dipmeter Tool not functioning.
Survey voided. Waited on orders. RIH with Bit #14. Reamed
from 9883' to 9948'. Drilled 8-3/4" hole from 9948' to 10,005'.
Worked on electrical problems. Drilled 8-3/4" hole from 10,005’
to 10.015'. Background gas - 4-11 units. Trip gas - 36 units.

8-30 Depth: 10,235'. Mud Wt.: 72. Vis.: 38. Drilled 8-3/4"
hole from 10,015' to 10,235'. Background gas - 3-12 units.

B-3] Depth: 10.379'. Mud Wt.: 73. Vis.: 40. Drilled 8-3/4"
hole from 10,235' to 10,298'. Survey at 10,298' was no good.
Tripped for Bit =15 at 10,298'. Strapped out - found 1.60
difference - no correction. Reamed from 10,245' to 10,298'.
Drilled 8-3/4" hole from 10,298' to 10,379'. Background gas -
5-6 units. Trip gas - 13 units at 10,298°.

9-1 Depth: 10,574'. Mud Wt.: 73. Vis.: 42. Drilled 8-3/4"
hole from 10,379' to 10,574'. Circulated for trip. Background

0as - 5-68 units. Break from 10,446' to 10,449".



MCCR =1-7 "Granagpa Te-er
Secsiir ToT3NGR2EMTLERY,

Solans Tounty, leiiforrie
History (Zont'a.;

Page 5

1980

9-2 Gepth: lO,ng'. Mud Wt.: 72,0 Vis.: 40. Survey:
10,574" - 4745'. Surveyed at 10,574'. Tripped for Bit
16 at 10,574'. Rezmed from 10,485' to 10,574'. Drilled
8-3/4" hole from 10,574' to 10,684'. Background gas -
5-30 units. 30 units was at 10,588' where there was 70%
sand.

9-3 Depth: 10,850". Mud Wt.: 73. Vis.: 39. Survey:
10,850" - 40, Drilled 8-3/4" hole from 10,684' to
20,850"'. Surveyed at 10,850'. POH. Background gas -
4 units.

9-4 Depth: 11,000'T.D. Mud Wt.: 73. Vis.: 40. Tripped
for Bit =17 at 10,850'. Slipped drilling line. Drilled
8-3/4" hole from 10,850' to 11,000'. Circulated. Wiper
trip - 20 stands. Circulated for logs. POH. Background
gas - 3 units. Trip gas - 54 units at 10,850'. Show:
10,970 - B7 units (90: lignite).

9-5 Depth: 11,000'T.D. Mud Wt.: 73. Vis.: 42. Waited
on loggers. Rigged up and ran DIL Sonic from 10,938' to
9850"; CNDL/GR from 10,930' to 9850'. Rigged down loggers.
RIH. Circulated to clean hole. POH. Rigged up and ran
Dipmeter. Trip gas on clean out run was 10 units.

9-6 Depth: 11,000'T.D. Finished running Dipmeter from 9875' to
6000'. Could not reach T.D. with Dipmeter. Rigged down
Cresser Atlas and waited on orders. RIH. Circulated. Dry
job. Laid cown drill pipe and collars.

9-7 Depth: 1.,000'T.D. Loaded out lay-down machine. Rigged up

Halliburton. Cemented Plug No.l: Hung open-ended at 1792'.
Cemented with 218 sacks of Class “G" cement mixed with 3% CaClz.
CIF at 7:30 a.m. WOC. Tagged Plug No.l at 1322'. Witnessed

anc approved by the DOG. Pulled to 1099' and cemented with 57
sacks of Class "G" cement. CIP at 12:15 p.m. WOC. Tagged Plug
No.2 at 1001'. Laid down drill pipe. Set surface plug. Stripped
cellar, cleaned pits, cut off head and welded on plate.

9-8 Rig released at 4:00 a.m. on 9-8-80. Well plugged and abandoned.
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Size

12-1/4"
8-3/4
8-3/4"
8-3/4"
8-3/4"
8-3/4"
8-3/4"
8-34/"
8-3/4"
8-3/4"
8-3/4"
8-3/4"
8-3/4"
8-3/4"
8-3/4"
g-3/4"
8-374"

Hfg;

kead
STith
Huanes
Reed
Smith
Security
Hughes
Reed
Hughes
Peed
Smith
Huches
Srith
Keed
Srith
Stith
HU?'A‘.\‘S

BIT RECORD
Type Ser.No.
120 146591
DTY £C2988
0SC3J 25068
Y129 901773
DTJ AT3575
$3J 81361
05€3J €2787
FP12J 295781
0S€3J ANASY
Y110 643142
FOT B08910
0SC3AJ  ANAB3
FOT BD8904
FP13) 429663
£pT BC9446
FOT EC9091
J2 (6092

40’
1060°
2983’
4438
5315
6198°
6762'
7254
7865"
8418'
8645
9354
9589
9948'

10,298"
10,574
10,850"'

1060'
2983"
4438
5315'
6198'
6762'
7254"
7865
8418’
8645
9354
G589
9948
10,298'
10,574°
10,850
11,000

Ftg.

1020
1923'
1455
877"
883"
564'
492'
611"
553"
227"
709!
235"
359
350"
276"
276"
150
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BIVISION OF Bl AND GAS

McCulioch Oll and Gas Corporation RE~ rron
007141980

'l WOODLAND, CALIFORNIA

October 9, 1980

Division of 011 and Gas
117 W. Main Street, Suite #11
Woodland, California 95695

ATTENTION: Mr. John C. Sullivan
SUBJECT: Confidentiality of MCOR #1-7 “Grandpa Peter"
Gentlemen:

McCulloch 0il and Gas Corporation hereby requests that the well
histories, all logs, mud logs, and all other well data concerning
McCulloch's #1-7 "Grandpa Peter" well, Section 7, T3N, R2E, M.D.B.&M.
be closed for inspection by all parties other than those who obtain
written authorization from McCulloch 0i1 and Gas Corporation.

It is understood that this information will be classified as
Confidential by your office for a period of two years or until such
information is released to public inspection by McCulloch. Your
assistance in this matter will be appreciated.

Very truly yours,

MG/ CULLOCH OIL AND GAS CORPORATION

bt

(E.VE. Walton

istrict Manager

JEW:dk)
cc: F. H. Roth/McCulloch

5405 Stockdale Highway, Suite 110, Bakersheld, Califorra 93309/ Telephone (805) 832-9100
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RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF CONSERVATION
DIVISION OF OiL AND GAS

REPORT OF PROPERTY AND WELL TRANSFER

Fie'd or county

See attached list

Former owner

McCulloch 0il & Gas Corp.

Naroe and Ineution of well »d

See attached list

Deceription ot the land upon which the well(s) 13 (are) located

Date of teansler
wale astipp—ent
Convevante o

e ctunye

June 5,1980

New awner

Addrexs

Bakersfield, CA 93309

l-lG)_R 0il g Gas Corporation

5405 Stockdale Highway,Suite 110

Type of argantzuhon

Reported by

Tetephone No.

W.R.Mainland for MCOR

Confirmed by

J.E.Walton for

4 Corp. e

& Gas C

Pe

Nen operator new status
'Status sbbreviation?

PA

O!d operator new sistus
status ahbrevianion®

Remarks

Change in operating name only.

McCulloch 01l & Gas Corp.

AB P

Date District Deputy Supervisor Sigpat

Dec. 3, 1980 6 John C. Sullivan ~
L[ .

OPERATOR STATUS ABBREVIATIONS

e el o

FORM AND RECORDICAECK LisT

Fom or recerd Ininely

Dete

Fom a1 record tninels

Dete

.- e

PA o Produting Ach ve

NPA o No Porential At ve

Farm OG134A or OG1348

Pl w Potential instt:ve

Np‘ - Nmpohm.al,'nan. ve

Form 0GO121 !
Fam ODG148 t-
- — - _———

Ab = Abandoned or No More Walils

b -

New well cards

Well rmcords

P e —— .

Electric logs

e

Preduction reports

Map ond book

Notiee 10 be cancelied

- S—

Bond stans

R .- s o

b~ -

EDP files

e e e

i

[

|

i, —
!

Ammara .. L P
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. RESOURLES AGENCY OF CALIFORMIA - -
e DEPARTMENT OF CONSERVATION No. T__680-300

DIVISION OF OIL AND GAS
Report on Operations

Jo K. Walton, agent

MEML W
Suite 203

Bakerafield, Ca 93309

Your operations at well __"GP" 1.7 —. API No% SecZ _, TN, R.2E
- ._"o.__?pe.ah M. Rio Vista Gas Field, in __Solano County, were witnessed
on___9-7-80 —— Ry Adamg » Tepresentative of the supervisor, was

present from ____ 1130y, 1225 - There were also present

Present condition of well: %m—lw‘_wm_%
1322t and 1099'-999¢%,

The operations were performed for the purpose of ____sbandonment,

DECISION

The plugging operations as wvitnessed and reported are approved.

KPH :kw
cC: Co. ’ L.A.

CONFIDENTIAL STATUS

M. G, MEFFERD

State Otl and Cas Superviser

By
Oepety Supervisor x»'
06109 (i0-7a-gsmi-184) John C, Sullivan
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IVISION OF OIL AND GAS - k'::) »
\A{emntlng/l‘lugging Memo ~ -

Operator__ ~Z.C &K 0(9 e P, Well No. & 2 O L[~
API No.__(035 20431 Sec. ., T. R, ZE ,  B&M
Pield & > Vi-fo » County Calang « On 9/7/5@
Mr. £/ drle,re ﬁapn rutive)f the supervisor was present from // 3D to/____i
There were aleo present _/ /[ yv /fer1 Lpopey

Casing record of well: 9% com. 1050, TD 14,000, ?qued wi tom. |29R- 1572 F
1044 - A4 ',

7 ]
The operations were performed for the purpose of / N VM Ty T

2 The plugging/cementing operations as witnessed and reported are approved.
C] The location and hardness of the cement plug @ '_is spproved.

Hole efzes " fre__ ™~ ' go_ LN Fﬁ "tom& " to '

Casing » Cemented Top of Fill Squeezed | Pinal

Size| Wet.| Top Bottom | Dets | MO-Depth Volume |Annulus [Cas Awvay Press,|Perfs.

Casing/tubing recovered: " shot/cut at L ', ' pulled fr.__ __  *;

* shot/cut at ', ', ' pulled fr. '.

Junk (in hole):
Hole fluid (batled to) at

'« Witnessed by

Mudding Date Bbls, Displaced Poured ritl Engr.
Cement Plugs Placing Plac Witnessed Top Witnessed
Date | Sx./cf MD & Depth Time _Engr., Depth | Wt/Sample | Date & Time |4 re

o] 8% =g DY el — 5 ¥ 728 w4 Ve Aem:
7150|531 |0l 0.2 1099 |12/5 & Mzms] 9992 —

0GD10 (2-77-GSR1-6M)
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RESOURCHES AGENCY OF CALIFORNIA
DEPARTMENT OF CONSERVATION
DIVISION OF OIL AND GAS No. P___680-440
REPORT ON PROPOSED OPERATIONS ;;—;?d;
(srea code)
,1. E. g!lton. Agent (pool code)
_ McCULLOCH QIL AND GAS CORPORATION
. 5405 Stockdale Highway Woodland
. Suite 203 —September 18, 1980
Bakerefield, Ca 93309
Your proposal to_____abandon well__'"GP" 17 ~ ,
APL No._095-20638 | Secmn_]___.r.__ll_.lt_n_ __li.n..n &M,
_1 one oo o pool,

L Solano _ County, med___?_-_B:gQ_ reedved__g.:Mhnbeenenm!nedinconmncﬁon with records
filed in this office.

THE FROPOSAL, COVERING WORK ALREADY COMPLETED IN ACCORDANCE WITH PRIOR AGREEMENT, IS
AFPPROVED,

THIS DIVISION SHALL BE NOTIFIED:
1. To inspect and approve the clean-up of the wellsite before approval of abandonment
will be fesued,

NOTE: RECORDS FOR WORK DONE UMDER THIS APPROVAL ARE DUE WITHIN 60 DAYS AFTER COMPLETION
OF THE WORK AND/OR SUSPENSION OF OPERATIONS.

Blanket Bond

KPH :kw
cc: Co., L.A.

CONF IDENTIAL STATUS

A copy of this report must be pasted at the well site prior to commencing operstions.

M. G. MEFFERD, State Oil and Gas Supervisor

OCIIL (1-79-GSR1-8M) Deputy Supervisor : {
John C, Sullivan z
TR T T T T T O N T T A S T TR




STATE OF CALIFORNIA

.

DEPARTMENT OF CONS

~ s}
DIVISION OF OIL AND GASVS C¢

Notice of Intention to Abandon Well
This notice must be given at least five days before work is to begin,

DIVISION OF OIL AND GAS

~

ERVATION £ OIL AND GAS

fvED
SEPl()\ggO

JODLAND, CALIFORNIA

FOR DIVISION USE ONLY
FORMS
0GD114/06D121

v

CARDS

v

v

BOND

BB

In compliance with Section 3229, Division 3, Public Resources Code, notice is hereby given that it is our intention

to abandon Well No.____ ~MCOR-#]-7“Grandpa Ratew" tyf' /- 7 , API No.__095-20436

See 7 T.3N R_2E _M.D. B &M,

Field, Solano County.

September 7

commencing work on
The present condition of the well is:
1. Total depth:  11,000'

2. Complete casing record, including plugs and perforations:

,19.80

Additional data for dry hole (show depths)
5. Qil or gas shows

None

6. Stratigraphic markers:

7. Formation and age at total depth:

9-5/8", 36#, K-55 ST&C 0 - 1050'
3. Last produced N/A
Date 10iL B D) 1 Gas, Mcf, D) (Watar, B/D)}
or
" N/A
1 Last injected (Dste) (Wates, B/D) (Gas, Mcf/D) (Susface pressure)
The proposed work is as follows:
1. Run in hole with open-ended drill pipe to

1800' to 1300' with 218 sacks of Class "G"

2. Run in hole with open-ended drill pipe to
1000 with 57 sacks of Class "G"

3. Install a 25' surface plug in 9-5/8" casin

4. Cut off 5' below ground level and weld 1/2

5. Location and hardness of downhole and surf

location to be witnessed by Division of 0i

1450 LDL

%>
8. Base of fresh water sands: e

1800' and set a fresh water plug from
cement premixed with 3% CaCl,.

1100* and set a shoe plug from 1100' to

cement premixed with 3% CaCls.

g from 30' to 5'.
" steel plate on top of casing stub.

ace cement plugs plus cleanup of
1 and Gas.

It is understood that if changes in this plan become necessary we are,to notify you immediately.

McCulloch

Address _5405 Stockdale Hwy., Suite 110

nd Gas Corporation
(Street] of fippeator)
Bakersfield, California 93300 ¥ ( ]%2’1‘7@ PEo) o000
{City) (Statel (7.ip} ( (ﬁignu!uml J. £, WaTton Mete)
Telephone Number (805 ) 832-9100 Type of Organiration Lorporation
{Arca Cadel [Number) {Corporation, Partoership, Individual, etc.)

QGG (8-75-C5RI~1 5M)

6y !,""* )
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RESOUNCES AGENCY OF CALIFORNIA
DEPARTMENT OF CONSERVATION

DIVISION OF OIL AND GAS No. p__680-439

REPORT ON PROPOSED OPERATIONS —

e

\\ —le Eo Walton, Agent (p;l‘m)

© _McQULLOCH OIL AND GAS CORPORATION

5405 Stockdale Highway = — Hoodland ___  California
—Suite 203 — Septamher 1R 1980
Bakersfield, CA 93309
Your. _aupplementary  proposal to dril) well wGpn 1.7 R
APLNo._095=20436 _, Section_Z__, T._3N R 2R MDD, B &M,
.o fleld, . ares, _ana pool,
Solang County, dated__ 8-29-80  received__9=2-80 _hss been examined in conjunction with records
filed in this office.

THE PROPOSAL IS APPROVED.

THIS DIVISION SHALL BE ROTIFIED:
a. DBefore deviating from the proposed casing program and/or placing any plugs in the
hole. Additional requirements shall be outlined at that time,

NOTE: 1. RECORDS FOR WORK DONE UMDER THIS APPROVAL ARE DUE WITHIN 60 DAYS AFTER
COMPLETION OF THE WORK AND/OR SUSPENSION OF OPERATIONS.
2. In all other respects the well shall be drilled in accordance with the
provisions set forth in our report Ro. P680-346, dated 8-4-80.
Blanket Bond
KPH :hkw
cc: Co., L.A.

CONF IDENTIAL STATUS

A copy of this report must be posted at the well site prior to commencing operations.

M. G. MEFFERD, State Oil and Gas Supervisor

BYW
OG11) (1-79-08Ri-6M) Depoty kar._.

John C, Sullivan
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. DIVISION OF OIL AND GAS 447

Notice of Intentionto Deepen; Redritt; Plog-6r Alter Casing-in- Well

This nocice must be given before work beging; oas copy only

s Woodland .. Calif.. . August 29 . .. 1980

DIVISION OF OIL AND GAS
In compliance with Section 3203, Chaprer 93, Statutes of 1939, notice is he'n:w;p that it is our intention w0 commence
[

the work of decpening, redrilc;h:g. plugging or altering casting at Well No:”cqR #;1'7"6@“@% .
« out sanecemary werds)
I vSec. 1 1. N R2E M D B aM
S . Field, ... Solano i ....County.

0R5—2093C )

' , DIVISION OF OfL AND GAS
I Touldepth.  9948' /0. iiu ) RECEIVED

SEP 21980

Wo. <iannd, CALIFORNIA

The present condition of the well is as follows:

2. Complete casing record, including plugs:
9-5/8", 36#, K-55 ST&C 0 - 1050

3. Lastpeoduced. . .. . NZA. . .

(Dn-’;ﬂ
The proposed work is as follows:
1. Deepen 8-3/4" hole from 10,000' to 11,000'.

e (Waur, 3/D) s T

5405 Stockdale Hwy.. Suite 110 McCulloch Qi \/and Gas..Corporation ... ..
(Address) ame of Oparetor)
,,,,, (805)..832-2100 ] By. -
i {Telephone No.) é/ J. E. Walton
ADDRESS ONE COPY OF NOTICK TO DIVISION OF OiL AND GAS IN J/ISTRICT WHERE WiLL I8 LOCATED

19938708 .08 1am ) s



REGOUNRCES ABGENCY OF CALIFORNIA
DEPARTMENT OF CONSERVATION - No. T. 680-250

DIVISION OF OIL AND GAS
Report on QOperations

A

Je« K. Walton, Agent

McCULLOCH OIL AMD GAS CORPORATION —— Woodland == Calif.

5405 st hw August 14, 1980

Suite 203

Bakersfield, Ca 93309
Your operations at well _"GP"_1-7 , APl No.___095-204136 ,Sec.l , T.AN, R.2K
MDDy BEM__ <=- Field, in ___Solano County, were witnessed
oo__8-10-80 , representative of the supervisor, was

present from___ 1600 _ to _ 1635 There were also present. _H. Hamilton, Company Foraman.
Present condition of well: _9 5/8" cem. 1050'. TD 1050' (atanding cemented)

The operations were performed for the purpose of —testing the blowout pravention squipment
and installation,

DECISION:

The blowout prevention equipment and installation are approved.

KPH :kw
[ 4 < Co.. L.A.

CONFIDENTIAL STATUS

John C. Sullivan

i
'0GI09 {i0-78-GSR!-15M)




W
PRt S AT | 1.P00"

e
PL/W - b,e,“
o to /{“‘f‘/z’v Dv'\\\ y

: /
Se e



f — Py ‘w
DIVISION OF OLL AND LA> : .
\ﬁcm PREVENTION EQUIPMENT H).'r\‘, 200
Operator g (lugsocht Well f o P T Field e County Sossre

VISITS: Date Engineer Time ~ Oparator's Rep. Title
Yot S/0/0g LA oo to L3S bl LR TETALY é
i 2nd to
o/
Casing record of well: S Sa. 7D

OPERATION: Testing (inspecting) the blowout prevention equipment and installation.
DECISION: The blowout prevention equipment and installation are approved.

REQUIRED st
Proposed Well Opns: MPSP: pai BOPE CLass L BE77
Hole size: /204 " fr. SUM ' o /5SSO v, " to ' & " to !
CASING RECORD (BOPE ANCHOR STRING ONLY) Cement Detasils Top of Cement
"Size | Weight{s) | Grade (s) | Shoe at | CP at @_51 5" /S Caping|Annulue
q’/& > K-+ |r0S0 Qs = (A AéA{//oda/rl' Sui, )
" BOP STALK a b a/b TEST DATA
APl [Kam Mfr Model |Size|PressDate Last| Gal. to|Rec.Time|Calc.GPM psi Drop| Secs.to| Test| Test
SymbdSz. * |or Typelln. Rtg. iOverhaul | Close Min, Output jto Close| Close Date [Pres
D> |\pegrs 27 Ze 2
S Leas C -2 Tro
H RS 4 O
. ACTUATING SYSTEM AUXILIARY EQUIPMENT
Accum.Unit(s) Wkg.Press. /53, pet No. (fzs :ated 50::&;:10!\;“ 8
Total Rated Pump Output_— gpa y D sress _re an
Distence From Well Bore <7 ft. ll-gp Line S
Mfr. Accum. Cap. | Prechar 11 Line ] =
Y FPPR7CT & ald 775 ) pel  Control Valve(s) 9
3 L Lo ;!l. oel Check Valve(s) N =7
CONTROL STATIONS Elec.[Hyd, Auxil. Pump Connec. T b
anlf. at sccum.unit o oke Line 2 e =
l-ot.r 2. Drle’s sta.l i Control Valve(s) [
Pressure Gauge s
i T £ Mjustable Choke(s —
mgg/zo 4l Mpper Kelly Cock
3. /o0 aal pHAower Kelly Cock P
& re Standpipe Valve
5 sal dpipe Pressure Ga.
ipe Safety Valve
] al —
.'—j Internal Preventer
HOLE FLUID REHARKS :
HONITORING EQUIPHENT Alarm Clase
librated Mud Pit Aud.|Vigd A
it Level Indicator 7 v B
Stroke Counter . ‘/,
it Level Record v ]
y C
low Sensor ./ v
,; Hud Totslizer |
' Calibrated Trip Tank
Other: Hole Fluid Type Weight Storage-Pits

0GD 9(5-79-DWRR-3M)
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RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF CONSERVATION

DIVISION OF OIL AND GAS No. P__680-346
REPORT ON PROPOSED OPERATIONS ——
WELL CLASSIFICATION: (area code)
EXPLORATORY-NEW FIELD con
J. E, Walton, Agent (posl code)
McCULLOCH 01
5405 Stockdale Highwgy —Hoodland _ , California
Sufte 203 —Auguat 4 1980
Bakersfield, Ca 93309
Your proposal to darill well "GP 1-7 R
AP No._095-20436 ,Section__1__ T _ 3N R__2E _M,D, B &M,
- === area, bedinend P°°l-

field,
Solano Gounty, dated 7-2‘6-80

filed in this office
THE PROPOSAL 1S APPROVED PROVIDED THAT :

.reeeh@d__zzznggl_hasbeenemanﬁnedincxnﬂuncﬁon with records

sufficient cement to fill behind this casing from the

subsurface

II1 B 2 requirements ig installed
See Manual

"III'" 5M requirements is installed
See Manual

eix monthe and

/or placing any plugs in the

Test information of the blind/
long with the signature of the

ARE DUE WITHIN 60 DAYS AFTER COMPLETION

1. The 9 5/B" casing {s cemented with
shoe to the ground surface,
2., The S 1/2" casing {s cemented with sufficient cement to fill behind this caeing from the
shoe to at least 500 feet above the uppermost oil or gas zone,
3. Drilling fluid of a quality and in sufficient Quantity to control all
conditions in order to prevent blowouts {s uged,
4. Blowout prevention equipment conforming to Class
on the 9 5/8" casing and maintained in operating condition at all times,
MO7 and attached sheet.
5. Blowout prevention equipwent conforming to Class
on the 5 1/2* casing and maintained in operating condition at all times,
MO7 and attached sheet.
6. Fresh water protection for this well shall be as shown on attached exhibit A,
7. The divisfon is furnished copies of any draw down or back pressure tests performed,
In addition the division will monitor the production for a period of
{f anomalous water production is indicated, remedial action will be ordered,
€. THIS DIVISION IS NOTIFIED:

a. Before deviating from the pProposed casing program and
hole, Additional requirements shall be outlined at that time,

b. To witness a test of the installed blowout prevention equipment prior to drilling
out the shoe of the 9 5/8" casing. The blind/blank rams shall be tested by the
operator prior to calling the Division inspector.
blank ram test shall be entered on the tour sheet a
person in charge.

NOTE: 1. RECORDS FOR WORK DONE UNDER THIS APPROVAL
OF THE WORK AND/OR SUSPENSION OF OPERATIONS,
2. Information on file {n this office indicates that the base of the useable
fresh water deposits should be encountered at a depth of approximately 1400°,
3. This well has been granted confidential status

of its completion or abandonment,

Blanket Bond
KPH :kw
cc: Co

CONF IDENTIAL STATUS

OCIt1 (1-79-35Ri-8M)

for two years from the date

o Lt‘txuv’ofth&11¢n»1lnuufbc;nunnialtbennﬂ?sﬂc;uﬂu-h;conunencﬂmgaunuahbn&

M. G. MEFF )

%

By

Mnd Gaf Supervisor
Ut e /
Supervisor

Depwdy
John C. Sullivan




VST Y I A

NO. P.__ 680-346

wate__August 4, 1980

McCULLOCH OIL AND GAS CORP. .
call la. _nGP™ 127 . wuie 1 Te N Re 2F
N N . Coanty Solano

P it wees e b e NG b whiteddellTG PO D, ABOVE JELL ARE AS FOLLOUS ¢

Freal wolee. ore to te protected by cement behind the _§ 1/2w  casing. Sufficient
cedent miull Le used to ri'l to at least 100 feet above the base of the fresh water
deponite y Lhivh is eatlmdted to be at 1400 . To insure the above, one of the

following «petal.ous shiall be verforued:

e S § 1f20 ity wtee bl be cetentad through the shoe with 125 percent of
Ll voretime ot ceaenl valculated Lo fill the cusing/hole anunulus from the
e Lo 00 Teet wbowve tne base of the freuh wuter deposits.

L. iLe 9 1[2”.-..,1..u whall Le cemeunted through ports, set between 50 feet and
10U feet Lolow the Lase of the fresh water deposits, with sufficient cement
to 1111 %) Teet of tne caring/hole hnoulus,.

Ce o stimid beeady lie; vroature Gurvey, or other survey shall be run to determine
Lol oo coaent 1o the saunulus 1o 100 fect above the base of the fresh water

[Y{NEIVEYS B 40

S cither 1tea o or Ut is not performed, or if o survey in item ''c¢" indicates
wit uneatls fugluly cement lift, the well casing shall be recemented to comply
wille Ll oloVe Iy ,ul!‘t...u.htuo




\ 40O ‘Request Confidential Status"
/lllouhcll AGENCY OF CALIFORNIA VJ

\Q\/’ o’/ DEPARTMENT O ca'.-wtmn\ncm of Ol AND GA
~ DIVISION OF OIL AND GAS DN‘S‘O‘;C gtVE
@ Notice of Intention to Drill New well RES 41980

CEQ.A INFORMATION
EXEMFT Y NEG. OEC. | Eam. [ DOCUMENT NOT
aass. 3 | SCHNO.—| schNo.__fovytoce O

Sev Reverye Side e

In compliance with Section 3203, Divisjon 3, Pul‘hc Reﬁo%ﬁe notice is hereby given that it is our
H n d
intention to commence drilling weM API No a¢; 2 6,‘5 é
( Amigned by Division)
Sec./ TN R.2E _MD B awM, Field, __Solano County.

Legal description of mineral-right lease, consisting of_l_z_s}__lo____acrm, is as follows:
See attached plat

Aw) e WY

{Attach map or plat to scale )

Do mineral and surface leases coincide? Yes__ X __ No If answer is no, attach legal description of both
surface and mineral leases, and map or plat to scale.

. 1850 N 400 £, E
Location of well . feet ( ) along secbon/mw line and oot ; -

7-2 77O

at right angles to said line from the SW comer of %/W 7
T3N, R2E, MDB&M

]

Z
K
2

Is this a critical well according to the definition on the reverse side of this form? Yes[]

If well is to be directionally drilled, show proposed coordinates {(from surface location) at total depth: \\)\
feet and feet \
{Direction) (Direction) J
Elevaﬁonofg!oundabovemlevel__l%.LJoet. Z°>/ [ \,)
16 % .
A1l depth measurements taken from top of __K€11ly Bushing that is__ 23 feet above ground\
( Darrick Floor, Rotary Teble.or Kally Baduing)

PROPOSED CASING PROGRAM

=
SIEITAABNG | wHIGHT | GRADE AND TYPE Tor s0TTOM S LA c:"nfmb"c“%,';"‘o* \
9 5/8" 36# | K-55 LT&C ! Surface 1050" Surface
5 %" ;;i N-80 LT&C | Surface | 10,000’ According Division of 011 A%
and Gas Requlations
{ A complete drilling program is preferred and m-ybembnﬁﬂedinhuoftbe-bawm.)
Int (5) McCormack Sand !
of completion 22K ) Estimated total depth 10,000
It is understood that if ges in this plan necessary we are to notify you immediately.
Neme of Opevator b t WJ.M(MMIMmJ
: i ‘o - Coyporation T
Addrem 4 Cuty Zip Code
5405 Stockdale Hwy., Suite 110 kepsfield 93309
Telephone Number] Name of Person Filing Notice S e Date
(805)832-9100 | J.E. WALTON (L&}w«) e L 7-28-80

This notice and indemnity or cash hond shall e M‘i}' ayfl appgoval gifcé, before drilling begins. 1f operations have not conmenced

within one year of receipt of the notice, th\s/:t { ide! neelled,

U
OG105 (10-78-65Ri-10M) -) ' -}’(J
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APPENDIX C-1
STATE FORMS DATA FOR NEARBY ARTIFICIAL
PENETRATIONS
PACIFIC GAS & ELECTRIC BIRDS LANDING NO. 1



I ‘Q\;,;

Coslings, California
July 14, 1632

P.CIFI. GAS & L CTRIC CO, Well No, 1,

Bee, 2, T, 3 N,, R, 1},
K, D. B. & ., Bolano County

MEVORANDQY, OF ~BARDONMENT

This wel . »us abundoned in the eunditlon shown on the
log d-ted ay 1, 1922 and histor’ dsted Jure 28, 1928, Notice
of intention to abandon, dated May 1, 1922 was filed o~ June 1,
1922, the proposal rending as follows: "Bridge at 1800' and
leave a fresh water well, 8 1/4" ossing salveced, 10" and
13 1/2" casing left in the hole.” This notice was not answered
end has & penciled notation thereon initialed by former Deputy
Supervisor R, ., Jarnes reeding as follows: "Held pending re=
ceipt of logz and history which wes received July 17, 1¢22,
Froposed work slready done, Do not sunawer,”

The well wes avifently in a satizfaetory condition
end there ia no re son to believe that it will do any damage,
The well record has therefore been eclocsed,

The wel)l was included in the list of abendoned wells
pudblished in “Summary ef Operetions = California Oil Flelds",
Volume 11, No. 1, July, 1525,

MUl L

Deputy Supervisor

HYD:LL
Het=rer (o nie of data
{ ' Crier | e Forme
; Saps Mool eetian h " n
i w &, , l J
£ G i<
0 A S,

\
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VISION OF OIL AND GAS
CHECK .i®~¢ RECORDS RECEIVED AND WELL S7\_7$

Company Well No.

APl No. Sec. » T. » Re M B.&M,

County Field

RECORDS RECEIVED DATE STATUS STATUS

Well Summary (Yorm 0C100)_ Producing - 01l —~—. Hater Dieposal ____
Hietory (Form 0G103) Idle - 011 ——w— Water Flood —
Core Record (Form 0G101l) Abandoned ~ 0l we— Steam Flood —
Directional Survey_ Drilling - Idle —— Fire Flood

Sidewall Samples
Other
Pate final records received

El

ectric loges

ENGINEER'S CHECK LIST

1. Sumnary, History, &

3. Operator's Name
“. Signature
5. Hell Designation
6. Llocation_

Core record (dupl.)
Electric log

Flevation
Notices_
"I Reports
Casing Record —
Plugs _

Surface Inepection
Production
E Well on Prod. Dir. Sur.

\'/./%4 o € /( e

Abandonad - Dry Hole___ Air Injection
Producing ~ Gas —— Gas Injection
ldle ~ Gas — CO02 Injection
Abandoned -~ Ges' “___ LPFG Injection
Gas~Open to 01l Zone__ Observation

Water Flood Source
DATE
RECOMPLETED
REMARKS

CLERICAL CHECK LIST

l. Llocation change_____ (F-0GD165)
2. Elevation change
3. Form 0GD121
Form 0G159 (Pinal Letter)_
5. Form OGD150b (Release of Bond) ____ .
6. Duplicate logs to archives_
7. Notice of Recorde due(F-0CD170)_

e

o

(r-oGb16S)____

.

RECORDS NOT APPROVEID

Resson:

T3 2 {10 w7 8=GSR Y= I M)

RECORDS APPROVED

RELEASE BOMD
Date Eligible
(Use date last neaded records ware
received,)

MAP AND MAP BOOK

LONG BEACH GFFICE - USE REVERSE SIDE
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CALIFORNIA STATE MINING BURERLM\N !
Fanay BuinDind. Sax FRANCMTO \l\' k
? e

LOG OF OIL OR GAS WELL i

“;\_\'.\'é\x
- CowranrPanifio Gue. & Xlsstrin Oo.. .

Townsbipgy . . Reo B . .. Sectiodd .. -Blevaticn. L 6B &Y' . Number of Weild_

Ia vomphlnu- Wit the provmiens uf Chupter 718, smun».ur 1915, the information given herewith m & cumpl

correct reesrd of the prewnt eondition of the well and all work dohe thereon, so far as ean be deterguned from il
reeords.

- M{ R

Dateveny diapgp- - - Nknmmmhm -

Tbennmuryonth-pm-fonhmmmd'.howdl

Om Banoe
int snd mmauowm 4th sand frum. .
24 mand from. fas Sh pand from .
M-nd{mm,,,“, [ R 6th sand from. . .

furosTant Warma Samps

3 mod from gadt watew
th sand from 4SSV, G2 L5
Castxg Recoan 4881'wnienie 4'thiok,

st sand from. ... 4m9

wtents | wemint rin | it s | tiocame | dbenion B I
13 \/bl N \

lnmm_;nL

Pruas saxo Abariamy
Heaving Plug—Material- 308 beddged -4t - 18008

Adapters —Matersd ...

Rotary Tools were uscd from._ .
Cable Tools were used from. _ .

Prarosationg
Biata vien(ly winthier & machine waa usod

[

Thirty days after completlon well prodneed_..._ . __. harrels of vil per day. f

The gewvits of o wass = oL L degrres Hatwd - Water in ofl amounted to . . L. .peroeenL.
Nawm or Deicims Nawts or Toor Dusames

Dets driliing sartofpgly - ROy MOOR -~-~------=----- Date weil was completodygy- ). 1oy -

Foxuimows Pavaraaro »r Weis

hambivhi [ wany Woms of Parmaties.
Top of Pommutiey Do of Semtptien _ ——
|
4 240 w Mver depseite _Sand; sandy cluys,and fine xrvels
VY I ) r ,Sum Pable- Vivisnite Sandstens -interbteded with
l biue snd ;ouav ehales,
641 to ®Y Blaok turr,
880 3ae ) fl-uqu.. lue shalse. 2770 ts 2938 Oarton-
' J astens mbearia),
e ron e [Pejen-Prewn fessiliferous whale, ,with verying
! amounts ef sand,

P e .
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SRTIE 4818150 / S:rng 251 rarn
CALIZORNIA STATE MINING Bt‘EAU  ° U Eiig Bunry
™L0G OF OIL OR GAS WELL—Continuedv Ll
J(JL } J ’Ué«:;....
Fip,  QUeeQ JMNTY.. . .. CoMPany - PACIFIC G4S AND “’*-03)}' o E%f‘n‘ﬂ,’? _____
) ' ﬂﬁbmu
Township. . S wopthy RBange 1 Rast _ . Section. __ __ B 2 ) Number of well. .1 "
FORMATIONS PENETRATED BY WELL
—e e - —— e —
prrTH TO Trckrms ‘ Name of Pormsatioo
Top of Frmaton B-7lom of ¥rmatiea - B
1 2 Blaok adobe 801l
1) 6l . Brown Sandy Olay
61 68 Mioacious Sand Stone
68 98 Sandy Shale
98 183 8luish Gray Shale
183 no ‘ Gravel and Send
210 0 Gravel and sand with sandstone lenses.
240 80 8oft Brown Olay
290 298 Hard Gray Sandstone
293 33 Blue sandy olay with sandstone lenses.
33 411 Gray Sandstone with mmall olay lenses
411 BaY Bluish and yellow sandy olay with sandstons lenses
547 878 Fine Oonglomerate cemented with rine sand stone and sand
) pebbles.
872 640 Blue sandy oclay containing rounded quartg pebbles.
640 T4l Srayish blue sandy shale containing quartsite pebbles
741 060 Slue sandy shale with samdistone lences.
880 1010 Blue and yellow sanay shale oontaining sandstone lenses and
oconglomerates.
1010 1159 Blue and yellow and brown sandy shale containing sandstone
lenses and quarts pebbles.
1159 1z08 Slue, gray and sandy shales with lenses of fine gravel and
sandstone.
1308 14567 Blue, green & chocolate shales; mmall lenses of sand and
gravel,
1457 1473 Herd fine grainea sandstone ana some gravel,
1473 1532 Hard sanay greenish blue snale,
1532 1772 dreeniah blue snale; amall lenses or sand and gravel, ‘
irre 1982 Hard greenish blue sandy shale lenses of chocolate shale. |
1981 R340 80ft blue sandstone with blue shale lenses.
2340 2988 Blue sandy shale with lenses of fine sand and containing
carbonaceous material similar to lignite.
2938 3018 Darc grey ssmdstons; small lenses of clay.
3018 3200 ¥ine white sand; small lemses of blue shale.
3200 3313 Very hard shaell; fine white quarts. :
3213 3219 Darx brown sandy shale. |
3219 3281 Veory bard ashell. i
3221 3231 ' Browm sandy shale. |
3231 3284 Boft gray sanay olay very stioxy.
3264 3330 Hard sandstone with lenses of brown shale,
3290 e Hard shell,
3299 3320 drowm sandy shale and stioky slue clay lenses.
0 e Brown amd blne samdy shale: blue olay lenses,
3434 3573 Derx brown fossiliferous shale with numerous eand lenges,
3673 3575 Hard shell.

095 mnyoo
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CALI "ORNIA STATE MINING B' REAU m mu f
“10G OF OIL OR GAS WELL—Continuey” Jul sy 17:

SH BT 2

Range.___ ) Busx __ Section. ... . & ... .. _Number of well._ A _.__

FORMATIONS PENETRATED BY WELL

DRFTR TO

Top of Formation Botiem of Pormation
37 59062
3982 383
4383 384
435 4385
435 459
4519 4587
4537 4548
4548 4861
4551 4881
4861 4084
4886 49
4994 5008

== — e e —

Name of Fomastinn

larc Browm fessiliferous shale with numerous sand lenses

Dar< Jrown fossilizerous shaie containing shapp angular
sand and pebbdles.

Saxe but softer with some :iue olay.

HEard fine grained gray sandstons.

Gray saniy shale

Gray angular sandy shale.

Boft hrowa sandy shale.

Gray angular sand some shales.

Dar< drown and gray sandy shale with lenses 0of angular shad

Oray quarts sand

Srowmn sandy shale with quarts samd lenses,

Fine Gray sand.



Forw (07, 6416 10-30 10M V - AIE -M!"‘{Hs BUREAU
CALIFORNIA STATE MINING BUREAU ™Vl
HISTORY OF OIL OR GAS WELL b
1A, CALIFORNL?

Fieo.. 80RO QUNLY Coupaxy, PallrI0 Gal all ..3.‘:331}&0 SOMPANY

Township. ___ . SBorer Range__._. 1 -ast . Neatioin. e L Number of wgll-_} ______
. Te—
Signed 2V A e
(Prexident, Seeretary or geut)y
Dao.  Juoe 38, 1982
P o sl wreatest e Tankee 03 Rve g complete Bistors of the well Phase stare in derai! ths fates of pedrilling, togerher with the
i~ e e v ork T TS C A Lo ',L'“'"H FI LA LR N N S ITHI HINY T, QPR PR TN Cebleteacked” or Jeft in
[T . o [+ s owwel s tamet o o e s Prosons aned namther of St 10 phaes o Beidues woeps DLt

peesitoons wmd pesclts 07 nmning or bailing.

Drillea so depth of 50O £, with 25" bit to iand 20" 8 guage doudle ® pipe
oasiag; formation swelled to such extent had t0 ream hole with 20" bit iR erder %o
land the casing. Resumed drilling with 192" bit. 20" ossing oollapsed at 283 ft.
Prodabdly weasensd on agoount of having been ogut vy dit. Usea 12" ana 18" swedges
mt wore unable % foroe it into shape. At the point where it ocollapsed the 12"
Swedge passed outside of the ocasing. M.iled 228 ft. of casing without difriculty
and inperted impression bloox and detemined shaps Of ocssing. Made cone shaped
fishing %00l and remsved all of the oasing and resumed arilling with 194" bit in
open hole % dopth of 1945'6" where we ianded ana cemented 134" casing (370 saocxs
of cement) sucosssfully. Resumed drilling with 133" oit to depth of 2932'6" where
we landed 10" 404 oasing and oemented sucoessfully with 200 saos of ceaent.
Lrilled %o depth of 4334'0" with 9~7/u" it ana lanced 2146' of 364 and 2178'6H™
of 32§ 84" casing and cemsuntea off sucosssfully using 197 swocs of cement.
Lrilled to depth of 5002° witn Y-7/8" oit. We removea 2922' of 63" casing. Out
the 10" casing at 3000°,18560° ana 1500°' and could get vibrasion but uould not
pall the ocasing. We assume that the 134" casing had become slongated and pressed
against the 10®, Ue bdridged the hele at 1600°,



CALI JRNIA STATE MINING B’ REAU

"DEPARTMENT OF PETROLEUM AND GaY

Report on Test of Water Shut-off
(BAILING)

........................... Conlingr, (4

R R S oo oo Conpany

...1“.“. .. ‘,,,«..MScC!iun.,Hz_, U ..8.'..__..‘R.-_-_.x.--.---, -_--...‘.-R’-B. & M,
. _BENRER 599!.;‘!!2 ....................... County, was tested for
‘rril ¢ S22 e rerrvsenterive

TARTN seTowhs present as presoriied o Seciien D9 Uhapter TINDSeavres 1013 il aotended ond TRor we te e e sont

_.B. Ibbotsen, Federn} Driliing Co., kalph D, Copley, Geolopist

ol ,v.tqr. s eeeeennd nermad Buid levell oLl L S

(2287'00% . Bk .. 32y, cemented
Lt T oaater Shur oF thpm 1w i {casing wns{ ente }in.m-ﬁQ!ﬂili“’rou‘
£ |.2086°77 ;. 8" . 86 1b.) ATRX Formtion g1 l@,
4li4 o lwx L temient Gy P.rkm - ....method; _._B.O_t_.‘:!.‘)’_ ____________ tools
Bize and ki)

“owwvrcre. Onodrillive eread for test, sement found at 4303'6Y.
1327 e%d 1949'E", . .:,0, 10" otd 2955'; 8" otd 4324'6",

‘ W e
4362 - : TPt e m e v i i teet,
. 45,5.2 T S S IV E R AR Sl
o oMt gies "f% ‘1\;.[«: baled to.. 2000 1.
T ke sfrer hours
Mot LJ.Y"Dl L e e vpof b Feandaro. oL ft., top of water found at._RBOQ____ft.

“ris test wne not witneesed by s member of tris department, Lecause of distsnee und time
required, but wes ritnessed «nd +he ntove dnti rerorted by Mrs we Ge Jaok, Fleld Supt.
for the Facific i< und leetric Comrery,

e ferFie 77 rowrs for te test, no cll ond no entor ertered the well.

K E Coiloy,

State Uil and Gas Supervisor

' 13
' By o Ve A ¥ Deput
TR T T AT SR A AN s puty

RMR/LIT



Form 108, 86196—3-8-18—10M

CALtVORNlA STATE MINING BYRE

Department of Petroieum and Gas

SYTE Mg BupEay
waﬂ‘fﬂ_......_._.___

u‘(u.;i - 1(;'7'/

Al

Notice of Intention to Abandon Well
This netice must 8s given at least five days bafore werk s to ..'"caAL"‘s‘, c‘umnm.ﬂ

Biydte Landing __ Cal_.__ MAYD)._____182,
l'-wmwnrr..m:;ﬁ:,‘;“’3;.:.:,;:7 .
Deputy State Ofl and Gas Supervisor ' .
e coalingo ... Cal
Dxax Sm:
In compliance with Section 16, Chapter 718, Statutes of 1915, notice is hereby given that it is our intention
to abanden well sumber.: .. X . __Seethon B_____ 0 T._ 0. WM. _____ , M. Piablo_ p em,
................. Oil Field..... §olano, ___________________County,
commencing work on the . 188 - __ dayof _ Mey.. . . . _________ 1988

The present conditiom of the well is as follows:
Open to $008°'-Y 7/8¢ nole -drilling thru 8* casing.

C)
. S{J
'4
o
}, ¥)
The proposed work is as follows: ',0 Qﬁl
et 1800' gnd leave s fresh water you. 8 1/4 Al

casing salvaged ,10* and 13 1/8 * casing left in ifie hole, ,!

o ,a " i
”c PLERY g K ’1” /\)'\

4 ¢
,(lj Id? N lqm”"
¢ 0; (h ) v
! \ {\‘
Respectfully yours, VJﬁU j\rx'f ‘,.

~--PACIFLC.0AS. & BLEOTRIO (0, .- —--.

{(Napwe o r)
Ik ol

Address notice to Deputy State Oll and Gas Supervisor in charge of district whefe well is located
I




S————

CALi "ORNIA STATE MINING B’ REAU

EPARTMENT OF PETROLEUM AND GA3
Report on Test of Water Shut-off

(BAILING)
No. T.... 5=044
.......................... Coslinga, Cal...._..Bove 88, o}
\ir Jotme Ao Brittom,
.............. Pan Mremeisoo, . oy
Agent for____. .RCIUIZ-.GAQ-!_MIC ..................... Company
Dear S
Your well No....____._.___ .l ............................ Section... & ..__. T M. R._-.u ...... s oo Me.DaB & M.
................................................... e - . ] in.---_--.aﬂm_--------.-----.----_-_----Coumy, was tested fos
shut-off of water on-‘..m.’.-lig-.-l%’}. Mr.---!!..!.‘...s.%.‘. ...........................................................
Tume and dode
verwrated Dy e supenyosof. Was present as prescribed in Section 1Y, Chapter 718 Statates 1915, us amended, and there were alwo present
......................... Ee Ha MaClintoek, Swpho .. ... ...
................................... Rs D. Copley, Geologdet
Location of water tested. ... _____1 t‘w ...................... and norma} fluid level.______ 10.' .................................
Depth and manner of water shut-off - !‘m’-'j:&‘ OI.HI&'"J“ ----- Q... m‘]casing was{cemcmed}in-.blu-mu__
- (omreeeeees ftoof i Ib. Formation
.«:M!Fﬁ witn. BT0_____ xs GABES. CIUK cement | S, Parkine . . method ; _._-w-m ..... tools
were used inrla'rgi?r? :gtrls‘tz'»fg‘./ a e
Casing record of well ____._.._______ 1&’..’1“'.5.‘.;. .........................................................................
Rep-rted total depth of holelmth Hole bridged from....® ___f1. to..... - . ft. Hole cleaned out to-l'j..--ft. for this test.
At e of test depth of hole measured. . 198, _fr and bailer brought up sample of ___] b lm-clu, ...............................
At e _mzﬁ.:‘d;uhm;.lﬂ,.l9n.-..oil batled to_ ... 4 ®.__ it water bailed to._. BOQ __1t.
Al e i e, .m:.;e&:;m;-li.-nn----wp of oil found aR@L_OAL _ft., top of water found at._ 48B.____11.
Result of bailing test:

Nr. MoClintoek and Mr. Copley reported the following:

1. Drilled 24" rotary hole reamed to 29" te a depth of 8500' and landed 20" S, P.
sasing at 40¢'.

2. Drilled aheed to!942' with 194" bit,

3, Hole stood for ¢ days and 5. P. “asing wes found collapsed at 223'.

4. Rutire 49¢' of 5. P. ossing was removed.

8o After eememting 134" casing, same was eemtered snd suffiofont surface material
(elay) placed back of it to probably fi11l spase between casing and wall of hole
from 800' to surfase

™he Inspasber witmess the following:

1o Cementing depth of 1942'9", which was reparted on our form 106, dsted Nov. 7, 1821,

ves sotusl smowmt of casing im hole, top of same being 6'8" below derriok floor;
y; R. E. COLLOM,
State Oil und Gus Supervisor

(Continued) .
By.. &2 JZfZZ.,Z/fi%.%_‘,;_Deputy

Form 1036, 1164 521 sM




-’ ~
MEYORANDUY OF TEST OF WATER SHUT-OFF
(Bailing)
Fird's. T andin-{fCalﬁl}(X%. de.e192,

e Ak B ok STATE i BUREN

Neputy State 0il and Gas Supervisor “wtwtu en
covasse COMLANER. ...l .L.. .., Calif, PR e
Zear Sir: QM,H)‘Q&, CALIFORKIA

In 0OmPliance With YOUr..... WPl 840 e ceroccstcsecneess s communication
(telegraphic, telephonic, written)
of .. uopohe BB eorarveras . .192.8...,, stating that a member of the Department of

“etroleum 1nd Gas would not be present, ani authorizing me to witness test of shut-
6,888 M eotrimnfany,
Sec...A., T.AK.,, R.3V.., .My DB, & M., T have witnessed the test of water shute-
off ond subnit the following data relative thereto:

Location and kind of water tested....

L A R I I T I I N T T R S S O

Dthh anhd manher 6(’?..208.6{'1.'. S o A% of..BA/.C..uin....&Q'uulb.) (cemented
water shut-off: o s }casing was(
(..FRATU1D.°.0t, of. 2.0/ 4...iin... R%. ., 1b, (Yorwipdy

&gt }qa.n/:f»m
in.BRale, | atAR24° 0 ¢, with.197,,, ,sacks.ROFt) 00 Scément by Berkine, .nethod'
(formation)

«--FolaFr....ioiiiasiitools were used in landing water string. Casing record of
(size and kind)

"ell. . i.eiiiiiiiiiiieiiiiiaissena . Tota) depth of hole..$BFR%3 L. Hele

bridged from ......cv0oft. 0 siveii. ft, Withe.uooeussonva.s... Hole cleaned out
(bridge material)
to qoosvom . .PL. for this test. At time of test depth of hole measursd. 486810.%.,

ft., from which depth bailer brought up. ...... S
o (!‘ormtion) (tino and date)
oil bailed to ..........ft., water bailed to 5§97......ft., and hele allowed to

stand undisturbed until...1%.Womss............., When top of oil was found at
{time and date)
cerrsveeencft., top of . mesh..et.280Q!.........mater ~as found at ..........[ t.
(freah salt, sulphur, etc.)
On drilling ahead for this test, cerent was encountered inside of the caainz at

WZ’ : b C:'

Respéctfully ydurs,

K_/ ¢
S ’";,(7 L%
P S D a veee

Tleld fupie Pagytis, Gam MYl satrio Co,
(position and company)

ARPNE0,.ft, Others present were..ﬁ' 4 e



wr '

ME'ORANDUM OF TEST OF WATER SHUT-OFF
(Bailing)Fird'e I anding‘

B A oY {ﬂ\ &‘““‘k“

F.¥y.Pearanes,

MX‘..',...-.......oo.-......-.....-. \‘&“
“eputy State Oil and Gas Supervisor “t\’E \'\\ \\ Wi

Ce sliago M&
sssevsvessesrsanasnccancreesrs COlirl, c“k\\‘ek Q‘\.\?“
Zear Sir:

wriSseon
In compliance With your......cccoevuveiescerseonseennsss communication
Hereh ¥ e(telegraphic, telophoriic, written)

of uieriireiinninneanennn,192.....,, stating that a member of the Department of

Tetrsleum and Gas would not be rresent, and cuthorizing me to vitness test of shut-
1 Pseifio Ges &Yl eotrio Co

off of water at well Ho........................et.......................Compuny,
2 b 1Y ¥, T.

Sec.ivas, Toveaop Rivive, veveooB. & M., I have witnessed the test of water shut-
off and submit the following dats relative thereto:

Location and kind of water L 7T 2
g0pery* B1/e se

.

DCDth ﬁnd nanner of('ltluboi.nol'ftu Ofn..o..io-.oinncnvoo-‘-;Iba) (Cemented

water shut-off: ( co28reqoe a1/ 4 8¢ gcasing was{yyyyyy

am 14 notaooaoooo“ 0‘-.-.... e ill.....on--.lbo (l‘md
TR F e ane i v ! ‘Porel and Perkins

in-..........nt........ft. with........aacke..........COﬂent by ...A....J,HethOd'
{ Parta ton )

tetetsrssaceservressersatools were used in londing water string. Casing record of
(size and xind) 48rpIg e

Well................o-...........-....Total depth of hole...,..o-o-fto Hole

b’idsod trm I‘.O..l'.lrtl to "l.....‘rt’ 'ith."lb'l.'ll."”'. Hole Cleaned out
eBgEpep * (bridge material) 48ERIQ Y
to ......vvul .t for this test. At tire of test depth of hele mensured............

ft., from which depth bailer brought up. ...eevveee Abi.ivivresacrsoraaosoennnnans
{ Lorr&odnt) (time and date)

oil bailed to ..........ft., water bailed to ..........ft., and hele allowed to
17 Noure

stand undisturbed until.............co0uup.u.u. ., when top of oil was found ai
Y £dne and tade )

cessecnssft,, topof ...l vesessorssssssacwater wvas found at .,........ L,
(fresh, salt, sulphur, etc.)

On drilling ahead for this test, ce-ent was encountered inside of the casmp at
4233 ¢

cecsseses.ft. Others present were.. %A\ W e,

Res %yows, ;
e :

Co &
Pield Fijry ?uiuo Bee A¥0 ooty

sotric (o,

----------------- L R

(positieon and company)



Form 108, 4508 630 M ) SroF ﬂr’iﬁf 1!1, Bygr

C4_IFORNIA STATE MINING Bu_zAuU it :n’“] .,
Department of Petroleum and Gas /v[ L /‘ '
Notice of Test of Water Shut-off 63, Pl CArye oy

This notice must be given at least five days before the test, and a longer time Is desirable

San ¥rancisco .. .. _______ Cal.._Mareh 28, ___ . 1922

DEAr Sig:

In compliance with Seetion 19, Chapter 718, Statutes of 1915, notier is herehy given that it is our intention

to test the shut-off of water in well number__1__Section. R___T.3 ¥ ___RA B ___ _________ ol B. & M.,
e T e 0il Field, ___..__.____ Solamo County,
onthe _4th . _.__.__ day of ..___ oAl . 19289

-8 ___inch A3_= 34__1b. casing was med ianooJ.ma&ﬁﬁi) .......... ut_-_‘_';?g;.;l_h)
on-humh.n. ..... 1928,

--39Y ____sacks of cement were used

The_ . _.._.. PP - method was used in

placing the cement.
Fluid level will be bailed to a depth of 1800 __feet and left undisturbed for at least 12 hours before your

inspection.

. ™ s not
The well is. $302 9% feet deep. There s plug or bridge from.__ " feetto. ™ feet

Letermnce to fils of data

Yorma
114 £ 41

{e tiun

Maps | Modei |, 0w } Cards

|V 09«

Respectfully yours,

PACIFIC (AS NI RLHCTRIC CUJPaNY,

¥l L0 [t o
VioooPnsidont and General W

Address notice to Deputy State Ol und Gas Supe visor in yhiple of district where wail (8 Lauted ﬂﬂr.



we—

CAI»r'ORNIA STATE MINING BUREAU

ODEPARTMENT OF PETROLEUM AND GAS

Report on Test of Water Shut-off

- PACIFIC GA. & KLECY XC

wearse o 3 ~ 2 T ' T ¥ 3 . L M, Do

(Contimed from page 1)

therefors correet depth ef 13)" shoe below derrick floar s 1049'E5".
2. Vhile standing 234 hours for the test, 5' of water entored the woll,

squivelent to 0.0 bbl. per 24 hours. This my be attributed to
*drainbeck” from the eesing.

The shut-off $s approved,

oe= H. E. MeClintoek
E. B, H‘ll.y

Wm T COLLOM
R ZOICRTIR

State €4 and Gas Nuporeiso

age . .

. Baidd

R

&M

e T )
I R A R Y P ,,[4.’/?'.' //) /. //g:;j}“k““ e o Depity



Lo
Form 108, 508 8-30 BM
\

1 C/__FORNIA STATE MINING Bu\:AU

" Vo Departmant of Petroleum and Gas
i Notice of Test of Water Shut-off gl
J This notite must be given at isast five days befors the test, and a longer time is desirable
4]\ . -
j S FRAXQISCO, . Cal.Boxambex 7, ... 1921
My R Mo duimeoe .
Depaty State Oil and Gas Supervisor
........ QoalivgRe ... ... _________._.________Ca
Deax Sm: '

In compliance with Section 19, Chapter 718, Statutes of 1915, notice is hereby given that it is our intentien

10 LR L MUULOLL Ub wabol e wess buiebed-doo Seotion koo T 3N nT_ 1B . MuDe B &ML
vt 0il Field, - .—_.__.. SoLao . County,
onthe.___12@h _______ day of ... November .. _______ 1921
Jmaxciesix
_13%& ____inch_.. 80.____Ib. casing was cemented in___Blue Shale at. 1942'9%
(Pormation) (Depth)

n_Neds Oatohar 36 .. 1921
(Date)

400 _____sacks of cement were used.
The. .. OB e method was used in

placing the cement.
Fluid level will be bailed to a depth of___B0Q _feet and left undisturbed for at least 12 hours before your

inspeetion.

; .
The well is 195344 feet deep. There is & plug or bridge from A342°27/get to. A963* 44 et

g Respectfully yours,

_Pecifio das and Kleotrio Company,

{Name of Company or Operator)

t8 V'fdé;’President & Geners nf:ger.

Address notice t¢ Deputy State Of! and Gas Supe 'visor in cphrge of diatrict where well {8 locnted
{




CALTFORNIA STATE MINING BYREAU

- DEPARTMENT OF PETROLEUM AND GA\_

Report on Proposed Operations

No. P Balid? . -
.............................. Cosling, o . dewly . 1921

ve Johm Ao Brittem,

..... e Bam Franoisoe, c.
ek DICTPTC 540 & CUWCIRK gy
e S

Your proposal (96meee rALLMIRE  wen No. XL Seenn. RoL L THE.. RIE ... . MeDe .. B &M,
,,,,,,,,,,,,,, IEEXEXXRETNR ... Solamn . oot dael . Mey 1%, 1021

oo Voee exzvined 1 confunction with records aled in this office,
1.

st cosnbnions s chowm by the records and the proposal a0 as fulloaws

THD TCTE: L7

“The well is 376 feet S. emd 926 feet i'e from ¥.E. Cor. of Seotion 2.
JERE cemas o o

The elevation of the derrick floor above sea level is not Eina fest.

o eslimate that productive eil or gas formation should be enc untered
at a depth of abowt 3500 feet, more or less.”

PHOPOSALS

“Se propoee ts wee the following str of caring either eamsnt
them as here indiocated: e e 176 or landing

Size of Culs Lc_m Wow or Ceoond Hamd m landed or Camented
R S —
w «of Bow 3000* Cemented
ERXEERRENTNN.

"It is wadersteed that if chanmges in this plan beseme neosesary we are to motify
you if pessible before oementimg or landing the casing,®

RRCOA: W -TIN:
The propesal te drill this well is approved, providiag that steps will be takem

ts Lhoroly test all eil or gas beering formetions amd to preotect all fosmations
fowsd worthy of pretectien, frem the infiltration of water er dissipstion of pase

ﬂ:heﬂmhmhmbndmhfu-thauummn‘hh
eil or gas beerinmg formation mey be ewcowntered or as to the derth at vhish water
should ¥ abwt off abeve seme.

Flesse notify this office, on our form 108 (copies enclosed), when s string of
casing hag beon set for the purpose of shutting off water, in order that the test
for effectivensss of shut-eff may be '“”'!‘tou.ou

) State Off mulr!,'us Supervisar
/ i
’ Ry ... . :.w,,,; ,-E;;_b g 2222 . Deputy

RE/10

broea Ui}



.\”.‘7 \

.
Porm 108, 47780 8-18 10N

o —

CALIFORNIA STATE MINING BUREAU
Department of Petreleum and Gas

Notice of Intention to Drill New W

This netice must be given befere drilling begins

STATE MINING BUREAU |

RECEWED

e

i

| R i
San ¥ranciscQ. . .. ... _..Cal.__ sy A7 . .__19.21.

Deputy State Oil and Gas Supervisor
o Coallogas . . .. . ... __Cal.

Dzan Bm:

In compliance with Seetion 17, Chapter 718, Statutes of 1915, notice is hereby given that it is our intention

10 commence the work of drilling well number_.}____Section. & T.S ¥ R_3 B _ _MePo _____ __ B.&M,
......................... Ofl Field, ...........S0lano _______ ____________ County
The well ia_-lu__--tutk 8,and_ 986 _____ fost W. from___NB Cor, ot Sectiun 2 __
© {GHve ioh {n distance from seotlon corndrs dr other corners of legal subdivision)
o el et P ral
_ e 17 oS
The elevation of the derrick floor above sea level i 445 ______ fect.

We propose to use the fullowing strings of casing either cementing or landing them as here indicated :

ememmmae e lm et Nt Ded | st
10° 40 " Few 3000 Gamen ted
.......................... r’-—‘-—‘--—--_“"---‘-}~-"---‘--—~---—‘.l’ - e - W A - R MR M W e M- AR e e AR W e R e e e
__________________________ —_— f

....................................................

e e i e i e o i o e S e i e [ 48 G ot e ot 0m | e e o | e e o A o i e e e o

It is understood that if changes in this plan become necemsary we are to notify you if possible before cement-
ing or landing the casing.

W i~timate that productive oil or gas formation should be encountered at a depth of about 350Q _____ foot,

wore or less.

Respectfully yours,
Raference to fle of data

. Mape Model

Croes
Bection | Cards

Manage .
Address notice to Deputy Stats 01l and Gas Supervisc n oharge of district where well ia located




Coelinga, Calif.
Mareh 30, 1922

-r.n.b:u—n » Mamger,
uad-udmn:,prmu.

Pacific Gas & EKleetric Ce.,
445 Sutter Street,
San Pranei-co, Calif.

Dear 5ir:

I have your nctios, dated March 29th, of intention to test
offectivensss of water shut >ff by 83" ocasing cemented at 4330' in your
well Mo. 1, Sec. 2, T. S Ne, Eo 1 Es On April 4th.

This office cennot have s ropresentative present at the
timothﬂmdamunhtlndthmhwmwh
witness the test and forwerd dita regarding seme to this effiee upon the

enclosed msmorandum form.
mmmrmtmtothuuttc.xm
TYours truly,

/L Deputy Supervisor.

Po S Allowing & safety factor of 2, 81" casing can safely be beiled
to & depth of 3000°' belew the level of the fluid whioh stands
task of it. Uulouthu-eud-nmotmtmw;nga'
of & jas blew-out, the casing should be bailed to 3000 fer
the test.,




L2037 anieom

H 4D ST R SNTREICE .
SAN FRANCISOO., CALIPOIINLA. Rw[l‘l\:ﬂ

\”(‘ v d

COALIIGA. DALIFORNIA

-4
PAJFIC GAS AND ELECTRICCOMBMYNAYIIH BUR}.?\J

v

Urnics or
LAND AND TAX DWraxraomes

December 28, 1921,

Mr. R, M, Barnes,
Goalings, Galiformia.

lLear 8ir:
¥ have landed and cemented ocur ten
' (10%) inoh casing at 2936 ft., in our Well No.l in Seotiom
2, Towmship 3 North, Range 1 Rast, Solano County, Oalif.
¥ expect to commence drilling om Nesday, Deocember 27th
and should be ready to test out on Wednesday, the 28th,
Our reason for cementing at this point
was not becsuse we onwmtoﬁd qy water but because we

do not care % carry our tem (10") inch casing to a greater

depth.
Kindly advise us of your desires in the
. mtter,
Yours very truly,
B. 3. Henley,
dansger land and Tax Department,
—
W3J: %010, -

v



50::;°l. H4TC 11-40 14,880 H ‘v
WYATE OF GALIPORNLA » 5
DIVISION OF OIL AND GAS
Notioce of Intention to Abandon Well

In compliance with Secs. 3228, 3229, 3230, 3231 and 3232, Ch. 93, Seat. 1939, notice is hereby given

-————

that it is our intention GWW 4 : L te- /
ek v M JE M) aau o omm———

————AM___M.M“-&‘ dey

of 19370

The prescat condition of the well is as follows:

R On-plnncﬁ‘uml. " ’ ’ ‘
/305" e )94 /0 2938 wrad b AR, T

‘Z4—*-—u... 4-3.7.4- Tt v M.{ 2922
7"'D m2 m o-\/ c"iq.d
-lf\—»wtg,:. oS £ o AV, QMMJ “~ /95,
-67 2P
2. Lass produced. ~— —
The propesed werk is s fullown

/Wﬁjmm/mw.h?x

ol 0 /0 " ..—«Qh-w.—'-?‘ 5
~ L 20 034 -'c—l-w.---v.]‘ o -&v-c.o:ﬁ
M W'a‘g/c"\ “-j "‘"’z"l

N Slacs 4o of <o A of M%M.( .

\,‘ /\H" \ e
\\‘ <7~‘ - 2.8 Dox 78 ~ |

Pittsburg, California

N Q AAAAA

{Name of Operstor)
BY e

L% ADDRESS NOTICR TO DIVISION OF OIL AND GAS IN DISTRICT WHERE WiLL 18 LocaTep
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P.G. & E. Boring
For Natural Gas

The Tacifie CGas & Kleetrie Co. has
a derrick up 114 feet just north of
Wileox Flanch at Mot zaina station
on the SNun FrancisCo-Sacramentno
Rallroad. The drill is of the rotary
tvpe, raid to be the very Ilatest and
best well boring machinery in exist-
ence. Drilling started lart week and
the weil j< dow: - hout 7NN €apt A
sump has becrn ot o0 b west ani
lower side of the uerricy and several
acres around the well have been
fenced off to allow the workmen to
continue their work without inter-
ruption from the many sightseers
that arrive on the trains to watch
the progress of the work. The com-
panyv has secured leases on nearly
all the land In the vicinity tf the
Montezuma hilly on a royalty basia.
The company is boring for gas, but
It 8 belleved by many people that
oil will be obtalped in commercial T
quantities, ’
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Well Is Abandoned

Pacific J&l Electric Company's
ar
]

for Oil st Birds
Landing Fails

~4 RI0 VISTA, May 15.—The Pacific
Gns & FElectric oit well, near Bird's
Landing, has been shut down and the
drilling apparatus s now being re-
moved. This is necording to Superin-
tendent Jucks of the company.

The well hos reached the depth of
5002 feet, according 1o Jucks, and
no Indicationy of ofl were struck.
The compuny has considered the
drilling of another test well neat
Denverton, wid the auperlntendent,
but as yet no definite declsion hng
been reached on the matter.
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FOR GAS IN MONTEZUMA HILLS

“Cal. Oil Production Not at Peak '— Agency;
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and WESTCARB Northern California Carbon Dioxide Storage Pilot
Sandia Project 1131-SH-08
December 2008

‘e | Surface | Protection| Protection | Protection

Artificial 2 | Casing | Casing Casing Casing Hole
Penetration Depth Size Depth Cutoff Size
Map ID # Operator Lease and V (feet) (inch) (feet) (feet) (inch)

I DD Feldman O&G Nat Gas Corp R 514 -- = - 9 7.8

2 MCOR (UMC Petr Corp.) 1-7 Grandpa 1,050 = - - 8 34

3 Pacific Gas & Electric Birds Land: 1,946 10 2,933 0 9 7/8

81/4 4,325 2,922 7 78

Sandia Technologies, 1.1.C
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ATTACHMENT D MAPS AND CROSS SECTIONS OF USDWS

The project area lies within the Montezuma Hills in southern Solano County (Figure B-1, in
Attachment B). The Montezuma Hills form a 10-mile-wide area of low rolling hills. The hills
are bordered by steep bluffs except to the north, where they merge with the alluvial plain
(Olmstead and Davis, 1961). The hills are bordered to the south by the Sacramento and San
Joaquin Rivers.

The Montezuma Hills lie along the southwestern border of the Sacramento Valley and along the
eastern margin of the California Coast Range (Figure D-1). The proposed project area is
underlain by the Quaternary Montezuma formation (Olmstead and Davis, 1961; Division of
Mines Geology, 1981), which outcrops in the Montezuma Hills (Figure D-1). The area is
underlain by the Quaternary-, Tertiary-, and Mesozoic-aged strata that have undergone regional
folding and faulting typical of the California Coast Range (Olmstead and Davis, 1961).

D.1 REGIONAL WATER SUPPLY

The Montezuma Hills are a sparsely populated area in rural southern Solano County. Most of
the water supply for the municipal and agricultural users in Solano County is provided by the
Solano County Water Agency, through the Solano Project. The extent of the Solano County
Water Agency service area is shown on Figure D-2. The Solano Project provides surface water
from Lake Berryessa through a system of canals and diversions to the following cities and
facilities:

City of Fairfield

» City of Suisun City

» City of Vacaville

» City of Vallejo

» Solano Irrigation District

* Maine Prairie Water District

» University of California at Davis

UIC Class V Injection Well Application -Attachment D - Page 1- C6 Resources, LLC



C6 Resources, LLC — Northern California CO, Reduction Project
August 2009

» California State Prison — Solano

The City of Vacaville, about 25 miles northwest of the Permit Area, gets approximately two-
thirds of its municipal water supply from the Sonoma County Water Agency and the rest from
groundwater located under the city.

The Cities of Rio Vista and Dixon obtain their water supply exclusively from groundwater
(Figure D-2). The City of Rio Vista is the closest municipal water supply system and is located
approximately eight miles northeast of the Permit Area (Figure D-2). Rio Vista relies solely on
groundwater for its water supply. The City of Rio Vista currently uses six wells ranging from
500 to 1,000 feet in depth, producing approximately 1,800 acre feet per year of groundwater to
meet the city’s water needs (SCWA, 2005b). The city’s Well #9 was constructed along the
northeast margin of the Montezuma Hills, with screened intervals between 230 and 780 feet
below ground surface (SCWA, 2005a). The City of Dixon is located about 25 miles north of the
Permit Area.

Most agricultural growers in Solano County use surface water supplied by the Solano Irrigation
District (SID), but SID also has its own groundwater wells to supplement its surface water
supply from the Solano Project. These wells are located outside of the Montezuma Hills. Maine
Prairie Water District and Reclamation District No. 2068 provide surface water to their growers
and do not currently use groundwater underlying their districts. Growers outside of irrigation
districts that provide surface water rely entirely on groundwater unless they have an individual
right to a surface water supply.

Many rural residential landowners have individual shallow groundwater wells that serve their
domestic needs. Some small rural residential water systems also distribute groundwater to their
customers in Solano County, but no rural systems are known to be located in the Montezuma
Hills area.

D.2 GROUNDWATER BASINS

The project area lies within the Central Valley Hydrogeologic Province. The largest
groundwater basin in Solano County is the Solano Subbasin (a subbasin of the Sacramento
Valley Groundwater Basin), which underlies northeastern Solano County. This groundwater
basin extends from the foothills above Vacaville southward to the Sacramento River. The
western subbasin border is defined by the hydrologic divide roughly delineated by the English
Hills and the Montezuma Hills. Figure D-3 shows a cross-sectional view of the formations
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within the basin.

The primary water-bearing formations comprising the Solano Subbasin are of late Tertiary to
Quaternary age. Fresh water-bearing units include younger alluvium, older alluvium, and the
Tehama formation (Thomasson et al., 1960). These units pinch out and are absent near the Coast
Range on the west and thicken to a section of nearly 3,000 feet near the basins eastern margin.
The Tehama formation is the major-water bearing unit in the Solano Groundwater Subbasin.
More saline water-bearing sedimentary units underlie the Tehama formation; therefore, the base
of the Tehama formation is generally considered to be the saline water boundary (Thomasson et
al., 1960).

There are two primary production levels to the groundwater basin. The shallower aquifer
provides agricultural water and local domestic supplies. The shallower aquifer is underlain by
the Tehama formation aquifer. This aquifer is quite deep (over 1,000 feet) under Vacaville, but
surfaces in the English Hills area north and west of Vacaville. Vacaville's wells draw from the
Tehama formation for their groundwater supply.

The Suisun-Fairfield Basin is the second largest groundwater basin in Solano County. The
Suisun-Fairfield Groundwater Basin lies to the west and northwest of the Montezuma Hills and
underlies the Cities of Fairfield and Suisun City. The unit is composed of unconsolidated and
partially consolidated sediments; up to 1,500 feet thick near Suisun Bay and the Sacramento
Delta (Dawson et al., 2008). This basin is not significantly used for groundwater supply due to
low yields and poor water quality (SCWA 2005b).

Groundwater in the Solano Subbasin flows generally eastward away from the Montezuma Hills
and towards the Sacramento River. In the Suisun-Fairfield Basin, groundwater flows generally
southward towards the wetlands surrounding Suisun Bay (Thomasson et al.,, 1960).
Groundwater fluxes between aquifers have not been defined in the literature, and exchanges of
groundwater from the aquifer with the Sacramento River, Delta, and Suisun Bay have not been
published.

The Permit Area generally lies along the hydrologic divide that forms the boundary between the
Solano Subbasin and the Suisun-Fairfield Valley Basin. The Montezuma Hills are underlain by
Quaternary-aged alluvial deposits of the Montezuma and Tehama formations. However, the
older alluvial sediments that underlie the Montezuma Hills are not as productive as the adjacent
groundwater subbasins that are composed on younger alluvial sediments. The Montezuma Hills
are not considered part of Solano County’s primary groundwater resources.
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D.3 ESTIMATION OF THE BASE OF USDW

Geologic units below the Tehama are composed of marine sediments that typically contain
brackish to saline waters (Thomasson et al., 1960). Therefore, the California Department of
Water Resources generally considers the saline water-bearing sedimentary units that underlie the
Tehama formation to be the base of the fresh-water-bearing sediments and are not considered as
part of the groundwater aquifer by the California Department of Water Resources (DWR, 2006).

The base of the fresh water-bearing unit was defined at 2,700 feet below sea level in the Putah
area adjacent to the Montezuma Hills (Olmstead and Davis, 1961), based on geophysical log
evaluations from natural gas wells in the area. Based on the natural gas well geophysical logs,
the inferred base of the Tehama formation appears to occur at an elevation of about 2,300 feet
below sea level. As shown on Figure D-3, the base of the fresh water is essentially at the base or
just below the base of the Tehama formation, at 2,000 to 3,000 feet below sea level (Olmstead
and Davis, 1961). These well-to-well correlations show that the base of the freshwater-bearing
sediments appear to be consistent across the area.

Figure D-3 provides a regional cross section of the Sacramento Valley showing the relative depth
of the base of the fresh water-bearing unit. The upper contact of this unit generally coincides
with the fresh/saline water boundary at depths as shallow as a few hundred feet near the Coast
Range on the west to nearly 3,000 feet near the axis of the basin (Berkstresser et al., 1973).

Figure D-4 provides a cross section (Krug et al., 1992) showing the stratigraphic relationship
between the base of the fresh water-bearing unit and deeper formations that contain natural gas
fields. The undifferentiated Neogene section shown on Figure D-4 includes both the Montezuma
and Tehama formations and represents the groundwater aquifer. Underlying the Tehama
formation are geologic units of volcanic and marine sedimentary origin containing brackish to
saline water that typically has low permeabilities relative to the Tehama formation. These units
include sedimentary rocks of volcanic origin (Pliocene to Oligocene age) and marine
sedimentary rocks (Oligocene to Cretaceous age). Further information about the geologic units
is presented in Attachment E.

The deeper units below the base of the fresh water-bearing unit in the vicinity of the Montezuma
Hills have low permeabilities and contain higher salinity groundwater and/or natural gas
(Olmstead and Davis, 1961). For example, the Markley formation (Figure D-4), composed of
brown sandstone and light gray shale, has groundwater with sodium chloride concentrations of
approximately 5,000 parts per million (Krug et al., 1992 and EDAW, 2006).
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The base of the lowermost underground source of drinking water (USDW), as defined in 40 CFR
§144.3 (water with less than 10,000 milligrams per liter (mg/l) total dissolved solids (TDS)), in
the area surrounding the Permit Area was evaluated by calculating apparent formation water
salinities (based on estimated formation water temperature and measured formation log porosity
and resistivity) as a function of depth for local oil and gas wells. Fundamentally, electrical
conduction in sedimentary rocks almost always results from the transport of ions in the pore-
filled formation water (Schlumberger, 1988). High-porosity sediments with open, well-
connected pores show low resistivities, and low-porosity sediments, with sinuous and constricted
pore systems, show high resistivities. It has been established that the resistivity of a clean,
water-bearing formation is proportional to the resistivity of the saline formation water
(Schlumberger, 1988). Over the years, several slightly differing equations have been proposed
that solve the relationship between formation resistivity factor and porosity, such as the Archie
Equation (consolidated formations), the Humble Equation (unconsolidated formations), and the
Shell Equation (low-porosity carbonates), among others.

The base of underground sources of drinking water have not been precisely defined in the project
area, so formation water testing in each of the major potential injection interval sandstones is
critical. A full logging suite has been designed specifically to define water quality in the
subsurface and characterize the extent of underground sources of drinking water. Open-hole
sampling, to recover high-quality formation fluid samples from each of the proposed injection
interval sandstones, is included in the program and will help “calibrate” open-hole log
calculations to define water quality in the other sands. A detailed laboratory analytical program
is also designed for the recovered formation fluid samples, to fully characterize physical and
chemical makeup of formation waters.

Formation fluid properties from the hydrocarbon productive intervals in the Rio Vista field are
included in Johnson (1990), providing regional water quality information. These data are shown
in Figure D-5. The figure shows the salinity ranges for the productive sands, where available.
Note that the salinities for formations below the Domengine generally exceed 10,000 parts per
million NaCl, and upper-end salinities in the Domengine approach 10,000 parts per million
NaCl. As the correlative injection interval sandstones occur at much shallower depths in the Rio
Vista field than are anticipated beneath the Permit Area, formation waters at the project location
are expected to be more saline.

To provide more site-specific water quality data estimates near the Permit Area, log-based
salinity calculations were performed on well logs surrounding the syncline. Figure D-6 shows an
example using the open-hole well logs for the Enron Mayhood 32-1D well, approximately three
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miles northeast of the Permit Area. Sodium chloride (NaCl) content (in parts per million) for the
encountered formations as a function of depth was estimated using the Archie Equation, the
Humble Equation, and the Modified Archie Equation. Note that the Archie Equation predicts
lower sodium chloride content than either the Humble or Modified Archie equations. The well
logs show sodium chloride content increasing with depth through the base of the Markley
formation. Note the abrupt, apparent freshening of formation waters within the Domengine
sandstone. The apparent fresher formation water in the Domengine is consistent with reported
water quality from the Rio Vista field (Johnson, 1990). Apparent sodium chloride content in the
Hamilton sandstone straddles the lowermost underground source of drinking water limit, while
apparent sodium chloride content in the Anderson sandstone exceeds 10,000 parts per million
NaCl. A similar pattern of water quality as a function of depth, seen in the Enron Mayhood 32-
1D well, is also observed in the other wells surrounding the syncline. The salinity ranges in each
sand from the area wells is shown with the open boxes on Figure D-6. These data may place the
lowermost underground source of drinking water as deep as the mid-Hamilton sandstone beneath
the Permit Area.
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Figure D-5 Produced Water Salinity (NaCl (ppm)) in Rio Vista Field (data from Johnson,
1990)

UIC Class V Injection Well Application -Attachment D — Page 12- C6 Resources, LLC



C6 Resources, LLC — Northern California CO, Reduction Project
August 2009

NaCl Content (ppm)
0 5,000 10,000 15,000 20,000 25,000

0 I

<

aIUYDIY PON —7—

1000 4

a|qWNH —o—

2000 4

3000 -

4000 4

Depth (ft)
5000 -

aT1-2€ pooyke uoiug

6000
[

7000 4

8000 -

9000 4

10000

Figure D-6 Log Calculated Apparent Water Quality with Depth (Note boxes show high-
low salinity range and arrows show depth ranges in local data)
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ATTACHMENT E NAME AND DEPTH OF USDWS

E.1 GEOLOGIC UNITS SUMMARY

The primary water-bearing units in Solano County include the following:
e Younger Alluvium
e Montezuma formation (earlier mapped as older alluvium)
e Tehama formation
e Volcanic Sedimentary Rocks
e Eocene and Paleocene Rocks
e Upper Cretaceous formations

The Younger Alluvium consists of loose grayish-brown silt and fine-grained sand; some silty
clay, medium- to coarse-grained sand, and gravel (Olmstead and Davis, 1961). These deposits
have moderate permeability, but are largely above the water table in Solano County. This unit
occurs as a water-bearing unit primarily east of Dixon.

E.2 GROUNDWATER AQUIFER DESCRIPTIONS

The “Older” Alluvium consists of Pleistocene-aged deposits that include the Montezuma
formation (Olmstead and Davis, 1961). These consist of stream-laid silt, silty clay, gravel, and
sand. The Montezuma formation is similar in character to the Tehama formation, and often
mapped as such (Olmstead and Davis, 1961). Thickness throughout most of Solano County
ranges from 60 to 130 feet. Permeability of the units is extremely variable and ranges from
about 3,000-4,500 gallons per day per square foot (gpd/ft?) for gravel-and-sand aquifers to less
than 1 gpd/ft> for some of the interbedded silts and clay layers. Water is typically of the calcium
magnesium bicarbonate type and is of excellent quality for irrigation but is often too hard to be
desirable for domestic use.

The Tehama formation is the major water-bearing unit in the Solano Groundwater Subbasin.
The unit ranges between 1,500 and 2,500 feet in thickness (Olmstead and Davis, 1961) and is
composed of silt, clay, silty sands, and conglomerate, with varying permeability (Graymer, Jones
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and Brabb, 2002). The water quality is similar to that found in the older alluvium; however,
waters in wells more than 1,000 feet deep contain significant concentrations of sodium, which is
somewhat high for continued irrigation use (DWR, 2006; SCWA, 2005).

E.3 DEEPER FORMATION DESCRIPTIONS

Strata beneath the Tehama formation include the volcanic sedimentary rocks of Oligocene to
Pliocene age. These units include sandstone, siltstones, and shales that include a high percentage
of sediments derived from volcanic rocks. These units include the Mehrten formation, Neroly
formation, Kirker tuff, and Sonoma volcanics in the lower part of the Wolfskill formation
(Olmstead and Davis, 1961), consisting of fluvial, lacustrine, and shallow-water marine
sedimentary rocks, including white, gray, blue, pink, and purple siltstone, sandstone, shale, and
conglomerate. This unit’s thickness ranges from 0 feet to over 400 feet in Solano County. The
permeability of most of these units is very low. Electric logs of gas and gas-test wells indicate
that the water contained in these volcanic sedimentary rocks is too saline for irrigation or
domestic use. The volcanic sedimentary rocks are below the Tehama formation and are
considered to be below the base of the fresh water-bearing unit.

Eocene-Paleocene marine sedimentary formations underlie the volcanic sedimentary rocks
(DWR, 2006). These formations consist of sandstone siltstone, shale, and some conglomerate,
all of marine and lagoonal origin (Olmstead and Davis, 1961). The individual geologic units
within the Eocene-Paleocene marine sedimentary formations include the Markley sandstone
member and Nortonville shale member of the Kreyenbagen formation, Domengine formation,
Capay shale, Hamilton formation, Anderson formation, Meganos formation, and possibly the
Martinez formation (Paleocene). These units are of low permeability and contain higher salinity
groundwater and/or natural gas. Additional information on these formations is provided in
Attachment G. Below is a brief description of the general geologic characteristics for these
units.

e The Markley formation is composed of sandstone and shale.

e The Nortonville Shale is approximately 430 feet thick and acts as a confining layer
for the nearby Rio Vista Gas Field.

e The Domengine sandstone contains interbedded sandstones and shales and is the
main natural gas reservoir for the Rio Vista Field.
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e The marine lone-Capay Shale is approximately 900 feet thick and acts as a confining
layer.

e The Hamilton Sandstone is a light gray, fine grained sandstone in the Rio Vista Field.
e The Meganos Shale is 900 feet thick and acts as another confining zone.

e The Anderson formation is composed of sandstone, siltstone, and shale. The
sandstone forms a reservoir; whereas, the siltstone and shale act