25 April, 2001

Description of NETL Plans for Sampling Gases Around Strata Production Well #4 as
Part of Search for Leaks from Underground CO, Sequestration Project

This document may be used for requesting the appropriate permits from the Federal
Bureau of Land Management and from the State of New Mexico. This document has
been prepared for Bruce A. Stubbs, PE, Pecos Petroleum Engineering, Inc., P O Box
2885, Roswell, NM 88202. Herein is a description of the plans to be used by personnel
from the USDOE National Energy Technology Center in Pittsburgh, PA in conducting
research investigating CO, leakage from Strata Production’s Well #4 which will serve as
a test for a CO, sequestration site in collaboration with LANL and Sandia National Lab
researchers.

Brief Description of NETL's research plans:

NETL researchers will be trying to determine if leakage of CO; is occurring from
the geological reservoir which will be flooded with CO,. During the injection of CO,
into Well #4 a very small amount of easily detectable tracer compounds will be added to
the CO,. A series of holes at the surface will be drilled. These holes will be in a grid
pattern surrounding the well. Sorbent materials will be placed into these shallow holes to
absorb gases emanating from the Earth which may include tracer compounds which were
added to the CO; as it was being injected over a one to two month period into the
underground reservoir . The sorbent materials will be shipped to a laboratory for analysis
to determine the presence of the tracer compounds and hence the presence of CO, leaking
through the strata to the surface.

Any questions arising from this research plan should be addressed to one of the
following:

J. Rodney Diehl, Physical Scientist, USDOE/NETL, P O BOX 10940, Pittsburgh,
PA 15236, Ph: 412.386.6146 e-mail: diehl@netl.doe.gov

Arthur W. Wells, Chemist, USDOE/NETL, P O BOX 10940, Pittsburgh, PA
15236, Ph: 412.386.5975 e-mail: wells@netl.doe.gov

Part I. Layout of the Grid Pattern for Survey Holes.

A number of vertical holes will be bored into the surface of the sarth around the
wellhead. The holes will be no larger than 2 % inches in diameter and no more than 20
feet deep. A temporary casing of PVC plastic tubing will be set in place to keep the holes
open during the three to four months during which gas sampling will take place. The
wellhead will be the center of a circular grid pattern of holes. Holes of five feet depth
will be bored at 50 meters, 100 meters, 150 meters, and 300 meters from the wellhead in
each of the four major compass directions varying slightly if necessary to avoid roadways
or obstacles. Holes of five feet depth will be bored at 150 meters from :he wellhead at
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the NE, NW, SE, and SW compass directions. Four holes of twenty feet depth will be

bored at 50 meters, 100 meters, 150 meters, and 300 meters from the wellhead in only
one of the four major compass directions. In summary then, there will be 20 holes bored
5 feet deep and 4 holes bored 20 feet deep. The holes will be no larger than 2 % inches in
diameter with PVC set in place to keep them from collapsing.

Part [I. Material Safety Data Sheets for tracer chemicals

As the CO; is being pumped into the depleted oil reservoir at well #4 several
chemical tracer compounds will be added to the CO, . These tracers will be searched for
in subsequent analyses to indicate the possible leakage of CO, from the geologic strata.
The chemical tracers will be perfluorocarbon compounds used in previous similar fluid
tracking projects by researchers from Brookhaven National Laboratories and others. The
chemical compounds are stable, inert, and non-toxic. The total volume of tracer
chemicals to be used in this project will not exceed five liters. The following chemicals
may be injected into Well #4 along with CO, to serve as tracer compounds:

Perfluorodimethylcyclobutane

Perfluoromethycyclopentane

Perfluoromethylcyclohexane

Perfluoro-1,2-dimethylcyclohexane

Perfluoro-1,3-dimethylcyclohexane

Perfluoro-1,4-dimethylcyclohexane

Perfluoroethylcyclohexane

Perfluoro-1,3,5-trimethylcyclohexane

The material safety data sheets for these chemicals are attached to this document.

Part ITI. Rehabilitation Plan

To restore the environment to its previous state before any of the research
discussed above begins will require that all test bore holes, which as described above may
be five feet deep or 20 feet deep, be filled back in with earth as completely as possible.
The PVC tubing will be removed from the bore holes at the completion of the project and
removed from the site. This will facilitate the collapse of the sidewalls of the holes, and
earth will be tamped by hand back into the holes to fill them up as best possible. No
vegetation will be significantly disrupted. No litter will be left on the site.

Part IV. Timing

NETL’s portion of the sequestration project will coincide with the larger portion
of the project being conducted by LANL and Sandia researchers. The approximate
schedule will be to begin injecting CO,, along with the chemical tracers, into Well #4
approximately September 1, 2001. The test holes as described above must therefore be in
place before that date as gas sampling for leaks will commence when the injection
begins. Gas sampling at the bore holes will continue for approximately two months and
through the “soak™ period of approximately one month. Most of the gas sampling will be



finished and the holes filled back in by January 1, 2002. A few, four at most, of the holes
will remain open and available for gas sampling until April 1, 2002 when all gas
sampling research should be completed and the bore holes filled back in completely
unless it is found that some further useful information could be gathered from those gas
sampling holes, in which case a formal request to extend the permitting period will be

made by NETL researchers.
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