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SFN 51458 (03-2011)
Project Name .\'
. . 4‘\
Sanish Buried Array G
County
. 54
Mountrail -
(o d
Supplernental Information ‘::’_;

)
Operations plan for Decommissioning of project. Project has 276 Buried Sites and 20 Towers Sites to reclaim. 16 ‘2_,
Buried Sites from originai project have been previously removed at landowner request. 4

PERMITTING

David Prozeller will contact all of the individual landowners and seek permission to access their property to reclaim
the monitoring sites. This phase of the project is expected to take 5-7 days to complete.

DECOMMISSIONING

David will coordinate with the crews as to which holes will be reclaimed each day and instruct them on the proper
access conditions necessary to enter each location. Each 2 man crew is expected to reclaim ~3 locations a day. The
towers will require 2- three-man crews and each crew is expected to disassemble and reclaim one tower location per
day. The decommissioning of each site will follow the same generai procedures;

1. The crew will locate the monitoring location and then begin the disassembly of the fence and all of the above
ground equipment.

2. Once this is done and everything is loaded on the truck, the crew will continue digging to 18 inches where the
hole plugs are located.

3. The crew will proceed to cut the phone connector off of the geophone string. They will then proceed to backfill
the holes.

4. After the hole has been filled the crew will spread grass seed over the reclaimed monitor location.

5. After all of the sites are removed from each landowner, the landowner wiil be asked to inspect the property and
then sign a form that will state their satisfaction of the job. This process is expected to take 30 to 35 days to
complete.

6. All of the removed stations and towers will be moved to a central staging area provided by Whiting. Everything
will be inventaried. nackad an etarad at thie eita .

Company Telephone Number .
Whiting Oil and Gas Corporation (303) 748-5308 T e
Address

1700 Broadway, Suite 2300

City State Zip Code

Denver [o{0) 80290

Signalure p Printed Name

A e S Mike Waugh

Title 4 Date

Project Manager <P / (/2&///

Email Address 4 ’

seismic21@aol.com







Installation of Micro Seismic monitors in the Sanish Field

This project involves the instalilation of Micro Seismic monitors in 292 locations over an
area as noted below and on the attached map. All specific locations will be approved by
fandowners and care will be taken to locate monitors where they will be easily accessible
by Micro Seismic, Inc. technicians on a regular basis, and where they will not conflict
with farming or ranching operations. Monitors will be in use for at ieast one year and up
to five years.

Area of Monitor Installation:

Project area is in Mountrail County, North Dakota:
T.152n. R.91w: Sec.2-11.

T.152n. R.92w: Sec.1-12.

T.152n. R.93w: Sec.1 & 12,

T.163n. R.90w: Sec.6, 7, 18, 19 & 31.

T.183n. R.91w: Sec.1-386.

T.1563n. R.92w: Sec.1-36.

T.153n. R.93w: Sec.1, 2, 11, 12, 13, 14, 23, 24, 25 & 36.
T.154n. R.91w: Sec.3-12 & 13-36.

T.154n. R.92w: Sec.1, 2, 3 & 7-36,

T.154n. R.93w: Sec.12, 13 & 25.

T.1565n. R.91w: Sec.31-34.

T.185n. R.92w: Sec.33-386,

Purpose of Monitors:

To record the sounds emitted when the reservoir is stimulated with high pressure fluid
during the hydro fracturing procedures in the area. By mapping the spatial and temporal
jocation of the points of sound emission in the reservoir and by relating these positions
to the rate of fluid injection, much can be determined to improve the effectiveness of

hydro fracturing.

Installation Process and Plugging Information:
A 300 hole will be drilled (using conventional drili trucks) at each predetermined

location as approved by landowners. The geophone string will be attached to a 1" PVC
pipe and lowered in to the hole. The geophones are spaced 50’ apart to a depth of 300’
(with the top geophone located 150’ below surface).

Once the geophones are installed they will be cemented in, using a light slurry of “Quick
Crete” Portland cement pumped through the PVC to a level approximately 100 feet from
the surface. The compressive strength of the cement will be 945 psi @ 140 deg After 72
hours. From past experience, it is expected to take 20 sacks of cement from 300 ft to
150ft. Once the cement is pumped the hole is temporarily plugged to allow the cement
24 hrs to set up. The cement will settle to the 150 foot level.

24 hrs later the temporary plug is removed and one bag of sand is added to assist in
attenuating noise from above reaching the cemented area. The hole will then be filled
with course bentonite to within 18 inches of the surface. A non metallic plug (which will
have MSI scribed into the plug) will be inserted in to a depth of 18 inches. The hole will
then be filled with cuttings to the surface. Cuttings will be spread out or removed



depending on the landowner's preference.

Surface Indications:

On the surface there will be a small vauit that will be flush to the ground for the purpose
of housing the geophone leads. There will be a sign installed on location indicating
geophone buried-do not dig. The sign will also have Micro Seismic, Inc. contact
information and client name.

During periods of data acquisition each geophone string is piugged in to a Remote
Acquisition Unit (RAUL) used to digitize the analog geophone output. Each RAUL is
approximately 8” x 6" x 10" in size, has a 12 volt external power supply and sits on the
ground near the buried geophone string.

Four wheeled all-terrain vehicles (UTV’s) such will be used for bulk equipment
movement along approved roads and trails.

Some time in the future when the monitoring is completed, wire leads will be cut, signs
removed and the surface will be restored to normal.

Upon Completion of Monitor Installation:
An inventory of locations will be done upon completion and landowners will be paid
pursuant to the permit agreement.

The NDIC Oil & Gas Division will be provided;
A posi-plot map showing actual monitor location installations and an SD Card with the
Latitude and Longitude of each monitor location that is installed.
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