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Introduction

Interpretations of gas shows while drilling and mud-logeging are difficult and
fraught with uncertainties until wireline logs and formation testing are com-
pleted. The primary reason for this uncertainty is that safe drilling pro-
cedures require drilling fluid or mud column pressure to be greater than for-
mation pressures thus preventing the escape of gas to the surface causing a
potentially disasterous blowout. Gas shows then are purposely small and return
to the surface dissolved in the drilling [luid. However small, gas shows in-
dicate that gas in larger (commercial) guantities may be present in the pene-
trated formations but are kept from coming into the well bore and to the surface
by drilling fluid pressure.

As uncertain as theyv are, tentative and preliminary interpretations of gas shows
sheuld be done to assess as early as possible the econemic potential of the well
and to evaluate whether or not completion of the well and formation testing are
justified. The true commerciality of the well can only be known when during
formation testing gas in commercial quantities (prebably in excess of 500 mefgpd)
comes to the surface in a sustained flow.

Gas shows while drilling and mud-logging can result from any of four sources:

1Y dissolved gases released from formation waters when rhese watcors sare
circulated to lower pressures at the surface,

2) trapped gases from kerogencus source rocks libherated by the grinding action
of the bit,

3) 1isolated pockets of trapped gas in small, noncommercial quantities such as
in impermeable rocks or left behind durine migration of gas elsewhere, and

4) trapped accumulations of gas in rescrveir quality rocks.

Each of these gas sources has markedly different implications as to the poten—

tial commerciality of the well. Under most circumstances only gas shows result-
ing from source #4 above are an indication of commercial productivity. In some
instances gas shows from source rocks such as coal or black shale are commercial

if successful fracturing results in a sustained gas flow and a ready market is
available close by the field., The Pacific Northwest is an excellent gas market

but the distance from the Keys 1-28 well to a pas pipeline (approximately 50 miles)
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i1s probably too far to warrant production of the relatively small amount of gas
typically produced from this source. (However, consideration should be given
to compressing the gas on site and trucking liquid gas to a nearby large indus-
trial user such as the North American Gypsum Corporaticn plywood and presshoard
plant in Pilot Rock.)

Source differentiation is the first step in zas show interpretarion. The second
step is to assess whether the gas can be produced to the borehole in economic
quantities and at sustained rates -- a difficult, if nort impossible, task prior
te drill-stem testing. The third and final step in the interpretation of shows
in a wildcat well is to extrapolate tlie significance of the pas shows heyond

the single well bore to answer the obvious question: If this wildcat is a com—
mercial producer, what is the extent of the newly discovered field?

In the following sections of this report we will take the first step in inier-
preting gas shows from the Donnelly Dome well and, based on our preliminary
interpretations, make recommendations on further testing the commercial potential
of the well.

Source Differentiation

Some highly significant gas shows have been observed from several zones in the
first 50007 of the Donnelly Dome No. 1 well, We have attempted to interpret
the source and thereby the poteatial commerciality of each show below.

No. Depth Interval Maximum Gas Units Chromatigraphic Analysis
1 1190'-1370" 22 units 100% methane
interpretation:

The source of methane from this interval is either dissclved gpases from formu-
tion water or a trapped accumulation in poor quality reservoir rocks (fractured
andesite flows and tuffs)., We interpret shows From this zone to be noncommercial,
high-pressure, low-volume gas associated with a persistent water flow. Sustained
flow of both water and gas from this zeone resulting in connection gases as high
as 91 units and wipe-hole gases as high as 208 units, indicate significant frac-
ture permeability. Thus, formation testing may be warranted, particularly if

gas from this interval could be co-produced with that {rom other intervals. If
wireline logs indicate significant gas saturation (greater than 35%), we recom-
mend that the entire 180-foot intervual be perforated and tested.

No. Depth Interval Maximum Cas Units Chromatigraphic Analvsis
2 1985'-2050" 45 units 987 methane, 2% ethane
Interpretation:

This show represents coal gas coming from dirty coals and carbonaceous tuffs.
Even if "fracked", it is very doubtful if this 65-foot interval could by itself
yield commercial quantities of gas.
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Denth Interval Maximum Gas Units Chromatigraphic Analysis

3 2306123237 34 units 1007 methane

Interpretation:
The show from this l7-toct interval is again coal gas and gquite clearly non-
commercial.

No. Depth Interval Maximum Cas Units Chromatigraphic Analysis
4 3280"-3365" 15 units 97% methane, 3% ethane to

96% methane, 4% propane

Interpretation:

The source for this nencommercial gas show is carbonaceous siltstone and clay-
stone. The relatively hi b percentage of ethane and propanc demonstrate that
these scurce rocks are thermally mature.

No. Deptn lnterval Maximum Cas lnits Chromatigraphic Analysis

5 3990"'-5000" P4 ounlos 9.5% methane, 0.5% ethane
te: 1007 methane

Interpretation:

Cas shows from this thick interval, although small. mav be significant because
they de, in our opinion, ~learly represcnt rrapped accumulations of gas in re-
servolr quality rocks. This interval thus could conceivably contain commercial
quantities of low-pressure, high-volume gas. If wircline logs demonstrate gas
saturation aoreater than 3531, two or more intervals in this thick section of
porous and permeable sand should be "perfed" and tested. We suggest testing a
210-foot interval at the top of the sequence and possibly also a 115-foot inter-
val from 4385 to 4500'. The invasion of drilling fluid into this interval
evidenced by continucus and pericdically severe lost circulatien problems could
have permanently damaged the formation. However, very low formation pressures
would seem to indicate that only marginally commercial pr -duction could have
been expected anyway,

Conclusions and Recommendations

The g¢:s shows thus rar encountered in the Donnelly Domwe No. | well are, to say
Ltne least, encouraging. Rocks stratigraphically above productive oil or gas
fields typically contain such gas shows while those associated with dry holies

do not. Thus, the gas shows already encountered in this well could be an in-
dication that larger, commercial gquantities of hydrocarbens mav be discovered
with continucd drilling. 1In additiou, the presence of substantial percentages

of ethane, propane, and trace quantities of higher hydrocarbons in these shows
indicate that, besides gas, oil preduction is o distinct possibility. Wet

gases containing ethane and propane in such high percentages as observed in these
shows are indicative of a potential for the production of petrolevm iiquids

(0il or condensate), while dry gas (essontiallv all methane) indicates a
potctial for onlv gas preduction. The presence of a sipni: . cant othane-plus
fraction in these gas shows also conclusively denonstrates the thermal matur-—
ation of petroleum source rocks; theso gases cannct be the product of solcly
biogenic processes.
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There is at present, insufficient evidence {rom the gas shows encountered in
this well to demonstrate that the Donnelly Dome wildeat will be either a

" - .

producer™ or "duster." However, as a result of rhese highly encouraging shows,
we recommend the following:

1) The well sheould be drilled to at least its projected and permitted depth of
8000 feet.

2} At or near this depth serious censideration should be given to deepening
the well to 9000 feet or deeper if drilling problems are not encountered,
gignificant hydrocarbon shows are continuing, and obvious commercial
produoction has not yet been established. (A well drifled to depths below
8726 tfeet will set a new drilling record for wnorth-central Oregon. At
425] teet, we have already set a driiling record for Wheeler County.)

3) Any puteatially commercial reservoir rocks encountered in the sedimentary-
rock section of the well should ke cored te betrtev evaluate the quantity
of hyidrocarbons present and the reservoir quality (porosity and permea-
Lility).

i~
e

briil-stem testing should be attempted on any future potentially proudus-
tive reservoirs encountered,

3) At total depth, wireline logs should be run to assess the porosity, permea-
biliry, and hydrocarbon saturation of potential reservoir rocks. A com-
petent and experienced consultant should be asked to interpret the logs and
advise on potentially comuercial zones deserving [ormation testing.

) The well should be completed with a 7" production tubing set to just be-
lew the last sipgnificant show so that reliable, straddle-packer, drill-
stem testing can be done.

7)  If the results of formaticn testing indicate that the Dounellv Dome wild-
cat is commercially producible, then development wells should be planned
and 2 marketing contract negotiated (e.g. with Morthwost Natural fas or
Cagscade Natural Gas).

v :‘t

Regardice:s of the results frow further drilling and testing of the Donnelly
Dome oo f owell and even if the well i+ later evaluated as noncommercial, the
gas shown already encountered make it highly significant and successfn! in

der usi oo ing that north-central Orecen s 2 hydrocarbon habitat, The Donnell:
Dome ', = has already proven (1) that this area hias a’l the ingredients to be
a petroel. .o producing basin, and (25 that it has the potential to produce pot-

roleum Tiguids (0il or condensate) as well as thermogenic gas. Certainly, the
sovnelly Dome No. 1 has also already demonstrated that the arca is worthy of
further cexploration and wildeat drillin .



