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BEFORE THE OIL AND GAS CONSERVATION COMMISSION

01148128

OF THE STATE OF COLORADO

**********

IN THE MATTER OF THE PROMULGATION

AND ESTABLISHMENT OF FIELD RULES TO o
GOVERN OPERATIONS IN THE RULISON FIELD, CAUSE NO, 139 =
GARFIELD AND MESA COUNTIES, COLORADO,

PURSUANT TO NOTICE to all parties in Interest,
the above-entitled matter'came duly on for hearing in the
Conference Room 260, Columbine Building, Denver, Colorado,

at the hour of 10:00 o'clock a.m., January 16, 1968,

BEFORE:

Commissioner H, C. Bretschneilder
Commissioner Howard Schmidt
Commissioner M, C, Hoffman
Commissioner J. E, Dunn
Commissioner D. M. Rounds

APPEARANCES:

J. D, Voorhees, Esg., Denver, Colorado, for
Austral 0il Company, Incorporated,

F. J, Piro, Secretary, Denver, Colsrado, -

D, V. Rogers, Director, Denyér, Célorado, and

John Moore, Esqg., Denver, 001orado, for the
01l and Gas Conservation Commission,
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CEAIRMAN BRETSCHNEIDER: The next cause on the
agenda is Cause No. 139. On December 27, 1967, Austral
011 Company, Incorporated, filed with the Commission an
application for an order approving a certain Unit Agreement
and Unit Operating Agreement attached to said application and
marked as Exhibit No, 1 and Exhibit No, 2, respectively, for
the development and operation of the Rulison Unit Area in
any and all formations underlying the followlng described
lands 1n Garfield and Mesa Countiles, Colqrado. I don’t
think it's necessary to read all the deséription of the lands
involved in.this case unless someone wants 1t read, The '
notice goes on further to say, "And approving the use of
nuclear completion methods in saild unit operating to the
extent they are approved by the Atomic'Energy Commission,”

The hearing is called to order, Is the
applicant present?

MR, VOORHEES: Yes,

CHATRMAN BRETSCHNEIDER: Will you appear then?

MR, VOORHEES: Yes, My name is J. D. Voorhees,
appearing fyr Austral 011 Company, Incorporated; the applicant,
We have two witnesses,

CHAIRMAN BRETSCHNEIDER: All right, you may proceed,

MR. VOORHEES: If the Coﬁmission please, this is
an application, as Mr, Bretschneider stated, for an order

approving the Rulison Unit Agreement and Unit Operating
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Agreement, and also approving the uselqfﬂ@gggga:_completion
techniques in the wells which will beréfiliggﬁib the unit,

As 2 bit of preliminéry, thé Rulison unit
area lies south and a 1ittle bit west of Rifle,'Colorado.
This is an outline map of the unit. The dark slotted line
i8 the unit boundary, This is the Colorado River.- I think
Rifle would be about there (indicating). GrandIValley is
somewhere about in here (indicating). The unit covers a
little more than 50,000 acres, of which;approximately one-
half 1s federal land and about one-half is feerland, with
most of the fee land 1lying up next tozthé.river and some
patented mining claims 1lying in the center of the ﬁnit.
There 1s no State of Colorade land in this unit, Thé

federal land, some of it is national forest, About half of

1t, I guess, or maybe a little less than half of the federal
land, is national forest., The unit lies entirely in Garfs#ld
County except for a little bit of it down in here which is

in Mesa County.
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The obJective formation in bh;g unit is the
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Mesaverde, and Mr, Frank and Mr. Aronson will discuss in as

1

much detall as you gentlemen wish the techniques and objectives

of the unit. The Unit Agreement 1s a standard federal form

of Unit Agreement as prescribed by the Department of the

fwr 5.

Interior with modifications to it which take into consideration
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the particular problems and rights and results which arise or
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are believed to arise because of the use of nuclear
completion techniques in this formation, in this unitized
formation.

Basically the main and most important dif-

ference perhaps 1s that there 1s a 2-phase procedure for

establishing participation under this unit, There is

conventional participation which is defined in the unit as
participation resulting from wells which are not completed
with the use of nuclear stimulatien, and then there is
nuclear participation which,is‘pafticipation resulting from
the use of nuelear devices, | ’

The Department of the Interior in negotiations
on the form of this unit which occurred starting about this

time last year and resulted in the approval of ‘this unit

by the Department of the Interior on October 4th required, .

and it was a good idea, that some provisions be written in

here to take into account the possibilitiés that were inherent

in the use of these devices;

Now, They were concerngd reelly-with two
matters: In the first place,”this is a'big-unit-and they
were unwilling to permit the prOponent to tie up all of this
acreage forever if he could not get nuclear devices to use

in there, Also they were concerned that ellJof'thie land

‘not be tied up forever even 1f‘§he'operator got to shoot

off one or maybe two devices in there, they did not want to

.
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“operations to use nuclear devices in there, and there are

tie up the entire 50,000 acres, So the'Unit Agreement in

addition to the conventional federal language, does provide
that 1t will terminate unless within three years of the date’f

of its approval, which will be three years from October. M

£

1967, a well has been stimulated or there has been a nucleaﬁ?f
device set off in the unit area, That is precaution No, 1o 7o

It also will terminate as te-any lands whig@:i;
are not in a nuclear participating_aree'five years after the ?F
effective date of the first nuclear participating area unlesé%?

at the end of that 5-year period there is actively under way: -

provisions in here which, in effect, say tﬁet if the AEC,
the Atomlic Energy Commission, certifies that there 1is in
effect an active program that will be adequate in ordér to
determine whether these termination dates occur or not, | | '?
The final date 1s that therunit will terminaferr 2

10 years after the establishment of the first nuclear

participating area as to any lands not within a nuclear

participating area,

Now because there was some uncertainty as

to what would happen and how fast these devices were available,
the Department of the Interior required a separate participating ;
area determination with respect to wells which are completed

by nuclear deviees, and you will see as an exhibit just under- -é

neath the map that you have there, there is another map which

~ B - Ly
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divides this entire unit area into, I think, 20 blocks,

Now those blocks are designed to estagl;shinuclear
participating areas wmore or less arb;ﬁfarily, and the way
it works is if a well in one of thoséAﬁlockg has been
stimulated and is producing gas a2s the result of a& nuclear
completion then all the land within that particular block
is in that participating area and shares in producpion from
that well. So that these are the main differences which
this unit bears to an ordinary unit.

Now the unit operating agreement_which we
are also asklng for your approval today 1s a standard form
of unit operating agreement on what is known as the Rocky
Mountain Form with again the same minimum changes which are
required to adapt its use to this use of these devices,

I am about through, but there is now being
drilled, and Mr. Frank will go into that, a test- well which
1s aimed at the Mesaverde Formation in Lot 11 of Section o5
right here, This will be the instrumenfation:weii‘for the-

nuclear completion which ﬁill'occur'in:anothef'well still

to be drilled, 2 very big well, we'll talk about in a minute,

It will be quite close to that, within two dr-three,hundréd
feet, I belleve, in this sahe area, so that is:gbere‘the ;
activity 1s at this point] ‘

With that introduction, I céuld-explain also
that Exhibit 3 to the applicatibn, which is before the

-6 -
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Commission, it's marked by a tab at the epd of the sheet,
is a map which shows the:wells that have}bégﬁf@rilled up to
date on the Rulison unit, There has been considerable
exploratory drilling in the‘Mesaverdelégd'other formations
in this unit area, However, none of tﬁat 1s considered by
the United States Geological Survey as commercial, so even
though there are three or four -- I think there are four or
maybe five wells which are producing gas, under the Unit
Agreement none of those wells are classed as unit wells
because none of them are considered as producing enough gas
to be commercial for the purposes of the United States
Geologlcal Survey, so this Unit Agreement 1is in effect a
wildcat unit agreement which has been put together to test

these devices,

This is a part of the Atomic Energy Commission’s

project Plowshare, This is the Rulison project, It is in
the same chaln of projects as Gasbuggy, which was recently
fired and which Mr, Aronson may tell you something about.
It 18 1n the same program as Bronco, which is the oil shale
shot which will go off somewhere north of this area, and
Dragen Trail, which 1s another oil and gas shot which
Continental 0il Cowpany will set off at sometime either
before or after the Rulison shot up northwest of this area
and south of Rangely.

One other statistlic: the unit has 51 or so
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thousand acres in it., There are 222 sépapate ownership

etk

tracts, The north end, as you can see frgm-the little

tract number, is extremely cut up. Thatﬁ_f}farming land

down on the river, There is committéditoﬁhe unit 94% of
the working interest‘ang_BS.E% of all mine;al royalbty and
non-paying interests, cher commitmeﬁts.arg‘anticipated,
they are being received'all phe time, VThere are lots 6f
people involved in tbis'uﬁit and most of them have commifted.
With that introduction I would like to call
Austral's first witness, Mr, Frank, '
G. W. FRANK
, B o .
called as a witness on behalf of tng—gpplicant, being first
duly sworn, upon his oath testified as follows:. L
DIRECT EXAMINATION.
BY MR, VOORHEES: |
Will you”state your name pieaseﬁ
G. W, Ffank.
Where do you live, Mr-.Fré;ké
Houston, Texas, |

What is your business position? -

A

I am Senior Vice President of Austral 011 Company,
Incorporated, in charge of their drilling, production, and
engineering, |

Q. Where did you go to school?

A. University of Kansas,




L1

What degree did you receive there?

I received a B,S, in Petroleum Engineering.

Do you have any postgraduate degrees?

> L P @

No degrees, I have done additional work in geology.

Q. And would you just briefly state your employment
history and where you have worked and the éreas in which YQF l
have worked please? |

A. Yes, I graduated from the University of Kansas
in 1946, then went to work with Phillips Petroleum Company}' ;;
thereafter worked until 1950 with Phillips, and went to wo?kﬁ 11
for a small independent petréleum company qnfil 1956, In R
January, 1956, I went to work for Austréi 011 Company as -
General Superintendent. T have been with Austral since that‘-_V
date. |

Q. Would you describe briefly the activities that
Austral has been in there? It's rather a new name up heré,
could you tell the Commission éomething aboutfit?-

A. Yes, We have had considerable activitﬁ in the‘
Rocky Mountain area, Howevef, the major portion of our
activity has been in the Gulf Coast and we have conceﬁﬁrate@. 7\4;;
on deep high-pressure gas reserves., I believé in théylastuf -
10 years -~ I checked these statistics this mérning -- and

we have drilled 111 wells that have been deeper than 13,000

feet, and 54 of those have been below 15,000 feet,

CHAIRMAN BRETSCHNEIDER: Many of them in this area?

g




THE WITNESS: Of those deep ongs?
CHAIRMAN BRETSCHNEIDER: I wmean in Colorado.

THE WITNESS: No, none below that depth, but I am

only giving these to point out that our_gonce#tration has

been on deep high-pressure drilling so that wé have had
‘ |

considerable experience in complicated drillibg problems,

Q. Where 1s Austral's headquarters? i
: |
A. Houston, Texas. i

CHAIRMAN BRETSCHNEIDER: I think that is up to the
: !
point where we can approve you as an expert w;tness.

MR, VOORHEES: Thank you, |

Q. Mr, Frank, would you briefly describe the Rulison
Field that has been identified behind you, an$ tell something
about 1ts geology and why Austral was attractéd to Rulison
as a place to try out this technique. i

A. Yes, Probably most of you recognize the area as
being an area where Southern Union developed &r made a
discovery well in 1957 in the Mesaverde in Section 26, and .

over the next several years, I believe through 1962, there

‘were 13 or 14 additional wells drilled across this area,

the furthest west one being 1n Sectlon 30 right here (indicating), :

so that it developed this area as a slight northeast plunging

anticlline, It's not significant as a structure, however,
this area is all known to have gas bearing sa?ds. Most of
the Mesaverde in this area is lenticular sand with shale

|
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streaks and all the sands seem to have. gas in

one location or the other, .
Our 1ocatioﬁ; as Mr. Vdorﬁees
of our drilling well pfesently, is-in'SeétIGn
and we are right at this point at tbg_gop of
preparing to drill out below our pfote;fion e

think it's «- we at least think it's reasonab

there will be gas bearing sands at this point| similar to what

there are In 26, 29, and 30 and all across th
There are now, I believe, 16 wells and ours 1
Mesaverde well drilled in what is known as th

by the Colorado Commission rules,

Q. What kind of a formation do you find in the Mesa-

verde, is 1t solid or is it made up 6f little

A. As I mentioned a moment ago, 1t's %nterbedded

sand and shale streaks ranging in thickness o

70 feet, It's low permeability sands. Thé average perme-

ability in our area on the coring we have done, which have

been rather extensive in ﬁhose two wells, has

half a millidarcy. The ppposity runs 9.74. The water

content, connate water, is about 45%, but we have estimated

and our consultants have estimated thatrthere

in the range of 90 to 125 billion cublc feet per section

in the Mesaverde,

Q. What makes it difficult to complet

- 11 -~

pointed out
25, Lot 11,
the Mesaverde
;sing-énd I

le to believe

is area here,

5 the 17th

e Rulison Field

liners?
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drilled wells for éommercial productiqp in th
A. Of course the cost 1is the prime de

completion methods we consider, normal éomple
which now may be abnormal to what they were a

CHAIRMAN BRETSCHNEIDER: What is t
this zone? |

THE WITNESS: In tﬁié particular w
being drilled, the top of the Mesaverde is 6,
ranges -- the total Mesaverde ranges from 26
feet thick in that area., We exbect that this
be 26 to 28 hundred feet thick.

CHAIRMAN BRETSCHNEIDER: Are most
wells all bottomed in the same zone?

THE WITNESS: No. There have been
I believe, that have gone on{tb the coal sect

portion of the Mesaverde, Most of them have

|
|
|

ére?

terrent., The
tiop methodé

few years ago --

he depth of

130, and 1t
to 39 hundred

location to

of these 16

at least two,

ion at the basal

stopped several

hundred feet above the basal portion of the Mesaverde,

Q. You are saying then that it!'s unec
complete these wells with the present known b
the sand that is there, is that right?

A. Yes. We made a tongue iﬁ cheek ca
time that if we paid nothing to operate the w
take us 86 years to get our money back?oncén

completion.

Q. Would you describe what Austral ha

onomic to

echniques.in

leulation one

ell it would

ventional

s done in this
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area, Mr, Frank? :

A. Yes, In early 1965 when we Qéé@me
this area because of the possibility ofjﬁa&le
we made arrangements with Southern Unigaffg a
operating rights in the area and some Q@éyati
others as well at the time. In mid 19865 we- e
Geonuclear Corporation as our consultant; ant

working toward the operation of nuclear stimu

interested in

ar'stimulation{

Fquire thelr

Lg rights of

%ployed CER
lcipating

lation., We

started the preparation of a feasibility study, a copy of

which you have here, about the same time that
drilling our first two wells, our 394 PFederal
Federal "A", That feasibility study was comp
with the Atomic Energy Commission in July, 19
appeared before the Commission in Washington
December of 1966 and made our presentation to
followed that with a letter of complete commi
project in early February of '67. Since then
working a great deal with Lawrence Radiation
a contractor for the Atomic Energy Commission
Atomic Energy Commission to prepare a technic
plan for the actual work that will be done in

We now are at the stage of having the technic

we started

and our 2905
leted and filed
66, Then we

Ln early
them, and
tment to this
we have been
Laboratory,

, and the

21 operations

this project.

21 operation

plan or the final draft and it should be ready and in their.

hands approved by the end of the month; after

make our preparations for the contractual mat

w 19 =

which we will

ters that we
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have not yet finalized with the government ;f
We started on good faith building the road i

that is into the location and our 2595 we started and finished %
. g

itself, iy
:

it in late September of this year, The road

incildentally, cost $105,000, It was necessary to make an

engineered graded road so that we could get heavy equipment
in, We also commenced the drilling of this first test well
in November, ' '

is the first unit?

Q. This _

A Yes, which will eventually be an ipstrument well,

Q. This is the third well you have drilled in there? ’
A Yes, and it's expected that well will cost a

little over $250,000, and it's primarily for
analysis, after which it will be instrumented
with necessary grouting material prior to the

nuclear device which will be fired approximat

reservoir

and stemmed
firing of the
ely 285 feet

PRI TP ST SRy WU B OO 11 1) R, TR, v, ox o SR

Caberi

northwest of this location in a new hole,

Please undersfand all this has been accomplished

Lt

s s Eizinite

Just on good faith because we are confident the government
has given us enough indication that they will| approve our

i
project that we have proceeded without a contract between

AT TR Tl TV WO

ourselves and the government, We also installed four
continuous recording automatic weather stations in the area
of the well at various elevations, Those were installed with

the help of the Federal Weather Bureau and also in cooperation

- 14 -




with the Public Health Service of the State o% Colorado,
and the information from that 1srbeing sent tL all Interested
parties, including, I believe, Mr., Jaco here ‘ith the Public
Health Service, |

We'll be finishing this well %hat we are
now drilling along at the end of the month, after which we'll
have some extended test periods, and then as soon as
contractual arrangements have been made with the government
for the total project, why, it would be our intent to
commence the drilling of the big hole, We would antlcipate
coming back to you in probably March to make application for
that off-pattern well which-presently is intended to be 285
feet northwest of this Hayward 2595 well, If|the plans

aren't changed between now and then it will have 30-inch

casing set between 7 and 8 hundred feet and a|28-inch hole

drilled to the depth of 8,000 to 8,400, We have not yet
picked the point at which the device will be fired but it
will be below a depth of 7,000'feet, dependent upon the
appearance of the reservoirs between 7,000 and 8,500,

Q. What is your opinicen on the timetable of this
additional drilling and detonation 1tself? If you had the

say, when would you pick 1t?

A. We are aiming at the fall of '68 to fire, We
need to be realistic about it and understand that the

government 1s looklng at the spring of '69, but we are

- 15 -
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attempting to do all that we can to see that
the fall of '68. w
Q. How much will that emplacement ﬁel
do you estimate?
A. About $550,000 if everything is tr
Q. Would you tell the Commission what
ships have been with the Colorado State Healt
and other Colorado agenciles involved in this?
A. We have made an adequate -~ whethe
base with all the proper authorities we are n
but we have made an effort to keep-them'poste
the Public Health Service, on all the things
done ;up there and what we intend to dé,and, o)

the early planning stages there is not an awf

it's fired in

1l cost you

couble free,
your relation-

h Department

r we have touched
ot certain --

d, particularly
that we have

f course, in

being sent to them but as the tempo of the project .picks

up there will be more material and, of coursel, we have attempted

an educatlonal program to all those that are
and asked for this educational program tﬁat'd
out on nuclear energy., Those are not specifi
respect to our project at this time, but late
be additional specificafions. Included in th
program 1is a report on the Rulison'projeét, D~
and I believe Bronco,

MR. VOORHEES: I might say the Col

Department of Health has a radiological secti

- 16 -

interested in
ER is sending

catlons with

r on there will
2t educaticonal

ragon Trail,

orado State

on which 1is

ul lot of material
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established by statute, and the head of that section is

Mr, Jaco, I'm not sure if he 1is here or.ggp,—- he may be --
and this is the prime contact that Austral has been maintaining}
with the state offices, that and this'CdmmiSsion. '

Q. You have mentloned CER, WOgig you tell the Com-

milssion what CER 1s, Mr, Frank, and also perhaps describe

briefly the division of responsibility for the different
functions that are going to be involvedf;n);hgs shot?

A. Yes, CER Geonuclear Corporation was a combine --
I should probably let Hal --

Q  He will tell about 1t but just identify it,

A It's a combination of three cdmpénies formed for
the specific purpose of a consulting firm available to the ' %

public for underground nuclear engineering: Continental 011

Company, Edgerton, Germeshausen & Grier, and Reynolds Electrte, ;

and among those three companies Reynolds, I believe without

exception, has done all the fielding and firing of all the

N s ke

o et ar kgl Sy diiacan

underground nuclear devices on the test site,| of which

there have been over 200, and Edgerton, -Germeshausen & Grier

have done all the instrumentation on all the Andergrbﬁnd

nuclear devices that have been fired; so they|have a back- 5
ground of experience that qualifies them-to do anything that fé
is needed that is not covered uhdef our normal oilfield %é
drilling practices. {ﬁ

Q.  Besldes this monitoring well that is now being e
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drilled and the emplacement well, briefly wha? other physical fé
facilities will you be using in connec@ién:mi#h your shot? fﬁ
L. )

A. On the well that is now beihg\dfilied it will be
highly instrumented, both during the time we are testing it
with bottom hole continuoué recording pressure%instruments
as well as surface measuring egulpment so thaf we can flare ;;;
and/or dispose of the gas to one of the pipelines. Incidentaliy,
we have made arrangements for short term salegof the gas so L
it isn't flared from this well, and then afte% the completioﬁ
of the testing period and during the period oﬁ time that we
will be attempting to put the device in the h%le, why, there
will be no activity as far as production faciiities are con-
cerned. During the time of the firing of the?device there
will be much recording equipment, all of whicﬁ I think Mr,
Aronson will talk about in Just a moment of seismic and other,

Q. Assume this shot is successful, whét sort of
results are you dreaming about in terms of reéerves and
markets and use and so forth? ;

A. I mentioned earlier the figure, thé estimated

reserve of 90 to 125 billion cubic feet per section. We
have run codes to find out what our best estiﬁate was on the

recoverable reserves, I think Hal intends toimention this

later too, but from that data we would anticiﬁate, after

firing the nuclear dévice,.that we would be aﬁle‘to maintaln

a minimum of 5 willion cubic feet per day of gas production

%~
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from each well for the first 10 years after firing the
device, after which the decline would start and at the end
of the 20-year period the well would sﬁil; be capable of
making about 1500 MCF per day.

COMMISSIONER HOFFMAN: How does that compare with
conventional or the present'method of completion? _

THE WITNESS: The wells in the area now are capable
of making from 50 to 130 MC@ a day, The one we have now
could make about 130 to 150 MCF a day.

Q. Where would thisrgas go if you got that much gas,v
do you have any idea?

A. Yes, Our present plans -- we don't yet have an
answer yet from Gasbuggy -~ 1s that this gas would not be

used for home consumption, After we have the answer from

the Gasbuggy and the radioactive analysis from that it could.

change this, but we would anticipate now that this gas,

even though it might be somewhat radiocactive, could be used
for the creation of elecfricity or for industrial use,-and
In using 1t for industrial pﬁrpoées,the waste gases from
that cokld be easily handied to the_extent'that we would
anticipate no problem like might occur if radibactive gas --
highly contaminated radioactive gas were used for home |
consumption. We understand that after voiding two or three
chimney loads of gas from the calculated information from

that would be that the radiocactivity would be at a level
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low enough that would cause no problem, . but e@en then we

would not anticipate using it for home dqnsumﬁtion and

could visualize the creation-of an area,vif thls gas is ail_
there and if this project is successful, could visualize the
creation of an area that might be a major electrical area,

Q.  Finally, Nr. Frank, do you see any problems in the
development of this fileld, assuming the test 1s successful?

A. Yes., The Plowshare program.aé all of you probably_“
know was set up through the cooperatiﬁe efforts of’governmgntf~*
and industry and this was_cneated in 1957 and was coﬁsideregfﬁ'
really only a researchlfacet of the'possible‘indusﬁfy; and‘r
no arrangements were made in either the 195M Atomic Energy
Act or the 1957 Plowshare program for the contlnued develop-
ment of the project after the research had proved it successful
S50 there will need to be legislation enacted in order to
commercialize the use of atomic energy devices, We and
other companies are working on this currently.j T am
chairman of a legislative subcommlttee whose objective it
1S to create guldelines for lggislation which will allow
the firing of the second, third, fourth and additignal shots
in an area after it has been proven, Natur’élly We know

that legislation can't be created overnight, nor can_we

tell the legislature how 1t will be written, but our intent
is to develop guidelines and do what friendly pushing we can

because those of us that are associlated with this atomic
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industrial form have great eonfidense that this is a new
era in engineering in the oil field, :
Q. Do you get a generally sympatneéic*reSponse from
the people that you talk to, the legislatofs and others?
A, We sure have, . o
Q. Do you have anything else you would like to tell
the Commission, Mr. Frank? |
A. No, I believe not at this time
CHATIRMAN BRETSCHNEIDER; Would. the. Commission
like to ask the witness anyiqﬁestions° Do you mind now if
we consider cross examlnation of the witness or should we
wait for your other w1tness9 ; |
MR, VOORHEES : Whatever the Comﬁlssien w1shes
CHATIRMAN BRETSCHNEIDER Does anyone e;se here
wish to pose any questions of the WitHESSQ‘ Is tHere'any
opposition here now to the pgeg:amgthat wangs‘to,be heard
now or do you want to wait ssﬁil afterward'ifrthere is any
opposition? l _ 7 o T
COMMISS IONER HOFEﬁANé 'i'hévegsnefquestion. You
have set apparently four sections and the partic1pating area
around these wells, I dldn't read it close enough I assume
though that that is still flexible you can‘t,say ip advance
that one atomic well will drain four sectioﬁs; ean'you?
THE WITNESS: No, I'm sorry, I didn't meke that

clear., Our anticipated program would be on 326~acre spacing.
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COMMISSIONER HOFFMAN: But tne participating area,
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as I see this map here, is four section

THE WITNESS: That’s right. vﬂgelultimate develop-_n;
ment of each participatlng area would include eight shots, .

MR, VOORHEES: I could perhapsrexplain that that |
4Y-section pattern was prescribec by the United States
Geologlcal Survey in Washington, This is ﬁheir,formula :
and 1t is obvicusly arbitrary and 1t was done because of the} B
uncertainty at that point, and perhaps BQWQ as to what‘these 5
devices would do, and the ccﬁtemplation}wagjthat they wanteq
to permit each shot to hold a.reasonabycaarea»but not the
whole unit; so this is why he in effect has‘requifed the
detonation of 20 devices in order to holdrthe,entira unit,
and ultimately, of course, if it works there will be
considerably more devices detoﬁated

comISSIONER'mIchF@%: I-am. sure your wording ,
must have some flexibiiiéy‘inAif After a little experimenta~
tion you don't have to stick ‘with this necessarily.-f :

MR, VOORHEES: Well, we have to get the U, S.
Geological Survey consent to change it because it .was their J;;‘
idea,

COMMISSIONER HOFFMAN And t‘heq'that"is_ fixed
in effect at the moment° ': | _ . - m | B

MR, VOORHEES: As far as I A B w8 1s in the

agreement, yes, sir,
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COMMISSIONER ROUNDS: Mr, Framk

';QYOu submltted
the cost of the emplacemgntIWell'at $550}O¢O?H
| THE WITNESS: Yes.

COMMISSIONER ROUNDS: Does this include the

atomic device or is this'the'costiof t@?;ﬁéll itself?
 THE WITNESS: No, sir, this is the cost of the

well. By this 1954 Atomlc Energy Act we are not allowed
to handle or pay for the dé#iée. The ﬁﬁéi;shed prices on' the .
devices range from a 10 kilbton device at-$350,000 to a
megaton at $600,000, L They have published those prices.
Whether or not they ére féalistic 1s not known at this time
and really it's not important I thiﬁk. There has been the
argument forwarded that the sale of these devices should
repay all the costs of all the development of those devices,
but we know in any kind of research this is not possible,
the first one or the first 10 can't return that cost, so
it's not known whether these costs are realistic but they
do have those prices published and this is to-include the
fielding, firing, and the safety of the device while it's
being handled and in place being fired, .

COMMISSIONER ROUNDS: Thank you.

CHAIRMAN BRETSCHNEIDER: You may call your other
witness, 7

(Witness excused)
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' HASKELL HAROLD ARONSON
called as a witness on behalf of the Appliﬁég;, being first

duly sworn, upon his oath testified as fb%}pws:

DIRECT EXAMINATION

S e bl

BY MR, VOORHEES:

Would you state your name please?
Haskell Harold Aronson,

Where do you live, Mr. Aronson?

N ALt ‘;i-‘i'::g:‘
ety SR Y v ket b

Las Vegas, Nevada,

A g

By whom are you employed? 7 '  ;

CER Geonuclear Corporation, Las Vegas,

I
Lot hyromils £

Would you describe briefly your educatien?

> Lo oL oo e

I am a graduate of the University of Colorado,
I have two degrees, two Bachelor degrees, one in engineering |
and one in business, I have some advance work in management.
Q. Would you also tell the Commission the history
of your employment since your graduation?
A. I am a registered professional engineer in the 3
State of Texas, I have worked for a combine since my gradua- |
tion in 1952 with a firm cdﬂéd Reynolds Electrical and
Engineering Company, which is actually a combine of a general
contractor, mechanical contractor and the like., This group
has been set up to work with the Atomic Energy Commission
in their programs of testing here in the United States, I

have worked in Los Alamos in some of their work, mainly at |

T - 'ﬁ




the Nevada test site, and in Las Vegas;-jThg ﬁork involved
has been from the construction fleld oqggtareas of being a °
staff consultant assigned to the Atomicﬁﬁﬁergy Commission
operations office in Albuquerque in ébout a year and a half
period., Since 1960 I have been responsible for the fielding
for the AEC as a contractor, but for the AEC of all the so-
called off-site projects for the Atomic Energy Commission that
they have detonated in the United Stateé. This is in
Carlsbad, New Mexico, in 1961, two projects in Hattiesburg,
Mississeippi, in 1964 and '65, one in Fallon, Nevada, in 1964,
These are the off-site projects.

In addition, I have had responsibility for
all the areas of communication.and engineering for this
Reynolds Electric combine?

CHAIRMAN BRETSCHNEIDER: If there is no objection
from the Commission we'lll accept you as an expert witness,

Q. Mr, Aronson, you have heard NMr, Frank's description
of this project. Would you tell the Commission what CER
Geonuclear is and what has been their experience and their
present responsibllity to the extent you can?

A. The company was formed three years ago on the
basis of the up and coming Plowshare program, With the
intimacy of the program as we have had with Plowshare, and
seeing how it has come about and the potential that it shows,

the three companies: Coﬁtinental 011, EG&G 6r Edgerton,
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Germeshausen & Grier, and Reynolds.Electric, formed in an

effort to furnish a consulting service, te‘those people in

industry who might be interested in. uti?

hg nuclear

’approach to it

. @he 3

now 18 in a consulbing capacity, Hopefully in the future

explosives for peacetime applications

CER would 1ike, based on theilr past experience to act as
not only a consultant but a fielding facility for industry
to furnish somewhat of a turn -key service to industry who
would desire this, anything from the consulting of ‘the
various geologic portions all the way through the safety to‘i
the fielding and the decontamination later,

The background of the companies is that
EG&G, Edgerton, Germeshausen & Grier, and Reynolds have.
worked for the Atomie Energy Commission since before the :
AEC was formed, when 1t was the old Manhattan District corps -
of engineers, EG&G has fired EVery nuclear device AEC has
ever detonated except for one, and that was down’ in the
Pacifie, this was in 1952 They are reSponsibie for all
the scientifice support to the AEC and its technical

laboratories; the laboratories are responsible for the

design, the actual carrying out of the diagnostics of the

documentary photography, all .of the timing, firing,

electronics, has always been 1the reSponsibility‘of‘EG&Gii
Reynolds Eleetric on tne other hand has i

been what they call the technical support contractor, . They ;




have furnished all of the fielding'serviggg-for the devices
themselves and for all of the;contrac@g%%_involved. This
involves everything from the 10gi$ticsﬁo£ the wafehousing
and vehicular types of work to the‘communications, anything

from on-site to worldwide nets, all of the signal cable work ﬂﬁc

and the construction required, These two*compan;es pt

together have in essence furnished all of the. support

have done the work for the AEC as contractors since the

have been testing here in the UnitedjStagééﬂ
Q.
1s available to this project?

And all of this experience through CER Geon

A, Yes. What we have done -- not trying to so

too altruistic but realizing 1t's going to be a long r

before these become commercial because of the legislative

and public acceptance -- we have worked wilth firms 1ik
Austral to bring about a better appreciation of what ¢
done, and assisfed Austral in the various workings wit
various government organizations, Department of Intefi
Afomic Energy Commission, and the 1like. Because of ou
ground in this we feel we can help expedite this progr

Q. -

Rulison and the geology that was.there, the-stringerS

Mr, Aronson, you heard Mr. Frank talk about

gas-filled Mesaverde which cannot be commercially comp

by conventional means. You brought a diagram with you

I wonder if you would just briefly tell the Commission
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what happens when one of thése‘nuclear,gevices is exploded,

maybe tell them what it is in terms ofiQVEryday knowledge,

Is it a hydrogen bomb or atomic bomb or what is it, and
perhaps briefly show what happens when one of these is shot off° ;
A. I brought a couple,of our brochures here an@ the

center page has a diagram which I will give to you and I-

willl work off of this ome here, The setup on the projehts

‘éﬁ

are that for economics we are looking to use a thermonuclear

device, this 1s your so~called hydrogen bomb, The reason

J
Ladlidhat i

being is the tritium that is used as the major factor is a

lot less expensive than you would find in your gormal, what ;g
you would call atomic or flssion boimbs, The approach to

this is also to get as clean a device -- you have heard  §

this -- radioactive free as possible, What we do now is

place this device down in an emplacement hole which hasi been

s Lutbahel ¢

discussed, and this device is going to be in this case about

friv)

St

R
BT

20 1nches in diameter, and the device itself is like four feet
high, with the diagnostics it will be more, but'thattia the
package of energy that you have, You have an awful smdll

source here and this is the entire Plowshare program is the p

idea of using this bundle of energy of tremendous power for
use of these kinds of normal fracturing methods. All you

are doing is furnishing a blg bowmb, a bilg boom. The idea

S G R
PR o W AT VR Vel R L

now is that when this is detonated the source of energy ‘%E

releases a tremendous amount of pressure in the form of heat,

-




energy, light, and a lot of-pressurej ;It;ﬁill cause the
surrounding area to contract a little“pitfand the tremendous
power will expand to the point at whiqhytgg overburden
pressures in all equal the pressure ihside of this cavity
which is formed,

Now, this is in micrdseconds, Now a micro-
second is a milllionth of a second, To throw a commercial in~
here, the work that we do, 1like EG&G, they can get over 5QO
8ignals out of this device before it's destroyed in these
milliseconds, They do 1t in what they call "nanoseconds."

A nanosecond is a thousandth of a million@h-éf'a second,
and they can get 500 separate distinct sighalé out of there
for diagnostic,

With this pressure that then becomes equated
here, all of the expansion ceases; -The temperaturé starts
to drop and within a few seconds it then becomes a liguid,
and the force or gravity pulls that down to the bottom.
Approximately 95% of the radioactivit& which was created in
here becomes from the vapor into a liguid and falls down |
here and solidifies into an unleachable melt, All right,
after ail of this volume has been created then the over-
burden pressure comes in, and with this being in the case
of Rulison 200 feet in diameter, the roof is unstable and
starts to fall in. You end up with a'configuration of

this nature (indicating), taking the volume which was created




.

here and now being transpesed into th1§;ent1re volume,
Now what have we done§ &ye‘have pushed out

some of the surrounding area and we havéwfractured out for a
considerable area, We have ended up with an area that with .
proper design can take your geologic formation and fractﬁre
across this so that in essence instead of a 7-inch well bore - -
with permeability coming in you haveaénded up.ﬁith a 200

foot infinite well bore, infinite permeability. Now why

have we done this? 1In this area here there ‘is a tremendous
amount of porosity but little permeapiiity, By creating

this and fracturing out we have incrgased-thaf permeability

to a point that coming into this area wiil,noﬁ, bﬁ production,
become an effective and economical approach;‘"Sdrall e have
done 1is just take a large source of power, completely containéd,
and put it into this configuration. ,

Q. Would you relate that to Rﬁiison'and how far below
the ground and so forth, what you contemplate.for Rulison /
specifically? o

A. As Mr.'Frank stated, until we actuélly dri11 down
with that first hole and get the geology through this area
the exact location of the shot 1s not planned, I might
editorialize in this way and say in the long run we are talking -

about probably two shots of probably a 200 KT magnitude,

However, we feel since this 1s an experiment we can get

enough information and do it with a 50,kiloton; 50 to 60
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———————

kiloton, shot and get. this kind of 1nformation. Based on
the 50 to 60 KT, we are talking about af OO foot radius and
a height of 500 to 550 feet in this area i

Now the approach is thatﬁféu will be down at .
least 7500 feet, and the AEC has come up with a handy- ~dandy ig,3
rule of thumb that the area of containment for safety and ‘
all should be based on a factor in this kind of material of -
400-W, which is the yield to the one- third power or the: cube:
root of that. So you are talklng about a system here that
over 2,000 feet of cover is more than is really required
for safety purposes, So as far as cont?inment and all,
this is more than adequate for all AEC safety standards,

Now the emplacement I might speak on-for
just a minute here would be putting this device down on a
small drill string and then alternately stemming this entire
hole with grout and a very dry angular sand which takes up
this cushion, and the stemming will be'QQSigned'with a
safety factor which will be ﬁOre than Wefﬁéve evef used
before simply because we have a lot more Space, but the “
laboratories say anything over 2,000 feet from the device
to the top of the stemming is adequate, That is‘gl; WE‘U?ed-

Q. In this case yéu are looking af something 1iké
6,000 feet? |

A. Well, we would‘not completely‘stem‘the hole on
this for probably 2,500 feet, and then the rest of the




stemming would be much lesser type groq@%ffi

Q. Could you tell the'Commissio@}a'léttle bit about
one of these that has already been detdnated to the extent
you may have knowledge that is not_classified? What happened
when this was tried at Gasbuggy as far as anybody knows?.

A. Gasbuggy was the first shot that - was actually
fired in a gas~beariﬁg formation, We have shot, as Mr. Frank
said, over 200 shots in all kihds of other geologic formations:
dolomlte, granite, basalt, but never inlaﬁ actual gas-bearing
formation, and all of the results to now on Gasﬁuggy look
very favorable, Some of the problems, and I am sure you
have seen in the newspaper, ﬁere strictly conventional drilling
problems, the nuclear did not enter into it at ail. Tﬁe
results as we see them now are that the shot went off without
any kind of venting, therefore, the stemming design was

proper, There was no seismic damage, no claims, no problems

along this nature; some people callilng in, but no real claims. -

The drillback, which was conventional again, they had a
problem, They came into the cavity within one foot df
predicted height., They had predicted -- this was a 26

kiloton explosive, Now let me say a kilofon is the equivalent
of 1,000 tonms of TNT, so we are taking again a little package
about this big and we are cramming é heck of a lot of power g

infto.it,

On Gasbuggy this 26 KT was predicted to have
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about a 334 foot high chimney and they hit at'333, 8o the
prediction was quite good on this, gﬁe:heye gotten into a
gas sample. However, this was just 1as£§ﬁeek and the analysis .
has not yet come out. The idea being now is to shut the hole 7
up, analyze this gas sample, and then bhet would predicate )
when they would go back in and start their productionibesbing.

A wild guess of say Six months would be probably a reesonable

time to go back and start testing, but as far as the majority ,-ﬂf

of the items theiproject was a complete success.

It was not erer considered to be a fully
commercial experiment, It&was qguite expensive, It wes.the,j
first one -- E1 Paso really had their necks on the line.
because of the possible public opinion against’the nuclearﬁ“
explosive and all, They have cracked a. lot of barriers wWhieh =
aren't strictly technical but are something that is 1eading
to the acceptance very very readily. ”

Q. Mr, Aronson, you mentioned this feasibility study
which has been furnished to the Commission. This is. the blue
one?

A. Right, .‘ _

Q. Did you have a hand 1n prepéring-that”*

A. We prepared this by going through what we know
the AEC 1s going to require This is one of the back =up
services that we have of - having done a lot of this” for the

AEC, and also knowing what we haven!t done what else is




required, we bullt this document up basg@fon what would be
required for acceptance of the project'bigéhe Atomic Energy
Commission; ¥ 7

Q. There 1s a study of the safety factors which might
be involved in this particular area in there, is there not?

A.  Yes, not as detailed as 1t will be before we

finalize this, but would you want to go into that a little bit? -4

Q. Yes., Would you briefly tell the Commission some
of the things that you considered in terms of attempting to
determine what wight happen on the surfacé and to water ahd,
grazing and animals, people, buildings, roads, and. so forﬁh.
in making this study? ‘

A. We made a very extensive surface check of the entire
area, first from the proposed area to see'iflﬁhere was any
geologic faulting and the like that showed up on the_surface.
The criteria from the AEC based upon a 2,000 foot depth =
shows you should not have a fault any closer than 1,000 feet,.
We found no problems in ﬁhat and we are much deeper,

Along that line, some of,the‘final determina-
tions to be made are that we have developed computer progréms ’
through our basis in the oil company, mainly through Continentaij
0il, that with the production testing which we will do in ' K
this hole can preﬁict some of the underground geology to
faulting, flat spots and curves, We then extended our

survey out to look at any kind of surface facilities,




buildings, what have you, streams and the like. We went
in as far as -- well, we hit Rifle and this entire area
and we made a good check of buildings andrthe like to see
what we thought and came back with our predictions and
located this in a place that as far as the seismic area there
could be some plaster cracking but there i1s not any kind of
a damage to facilities,

In the area of water we did a lot of work on
this, checking it out and, of course, completing this as
we go down the hole now. The surface water on Battlement
Creek and all this 1s so far below any place that would be
close to any fracturing that the surface facilities would
have no problems whatsoever._ As an example,.we have shot
two times in Hattiesburg, Mississippi, at depths of 2500 -and

2600 feet, Above that shot zone we had three full water

Bt b

bearing strata and none of them had any trace of radioactivity., =

Now there is a tremendous amount of work that
goes Into this, checking the migratory water systems and all,
and the AEC absolubely will not allbw any shot to go unless
they are firmly convinced of the safety of these things; S0
that we have, with our background, résearched the surféce
facilities down as far as any known water bearing Stfata to
see what kind of migration there ié; so this has been'quite'
thoroughly checked,

We have gone'into qﬁhey areas too based on
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what they have done overseas and here, even fo seeing what

kind of percolation might evolve fro@ﬁﬁ*J' Qﬁh‘of a shot,

We have done this in Nevada extensively and all of these

shots, the majority of them;‘are Just in an alluvium, just

i,

ot i it

a big rock plle, and they poke down pieces of data-gathering

instruments to see whether there has been any percolatien,

A

and this does not come about so thatfa@;S;OOOrfeet the "
assurances of any kind of surface leakage is .not there. ,%g
As far as énOQEinthhe deviee, you have to %g

take into consideration tpe;tiﬁeiof-year. There are some '%%
, 2

3

range cattle and the like up?there dupiﬁg the summer, You
just don't shoot when they have hunﬁing season or anj7caft1e
up there, So all of theserﬁﬁgﬂgs'have been pretty well --
and this is why we are_sayinggiatefinthe_félllwould be the
earliest or in the winter goﬁetime when there are not people
around,

I repeat Qﬁ@%thing: that this is researched
to the point that the AEC Haé gone through all these things G

will not approve the shot untii.all precéutions have been

SRR TN

taken.
Q@ Is it fair to say that just as a matter of _;é
conclusion that there 1s no possibility‘of this shot venting
to the atmosphere?
A. I am going to have to hedge on this one, There

has never been a shot venting to the atmosphere through a 1




e

drill hole that was stemmed, Now there hé?VQEEn;venting

to the atmosphere in some various shetegﬁaeiply tﬁrough
tunnels, and that is about as far as I_baé%ée. T don't
think that you can make an absolute statehent'that it'would
never never happen, Convergely, 1 would like to say theugh
that we have run calculations on venting to tne _atmosphere
and that the total affluent from a device yield of -this type
would be the same as the affluent from. a- etack ef'a coal~ -

burning power plant putting out 1 000 megawatts of power in Yif

two days. Please appreciate gentlemen,.tbatmthis radiation
is something that people have 1ived with all oi their lives.-'t
You can move from Los Angeles to Denver :and getﬁmore solar'
radiation because of -that one mile cioser~to“;be_sun than
you would get from all the atmOSpherie teete%that-have gene_
on since 1945. I am trying to just put this in perspective .-

Qs Really what I mean 1s, 1s there any possibility _
that this thing will blow out_thrqugb the sqrface?

A. It has never been done before on any‘kind‘of'e
drill hole, That is about all I can say.

Q. And from what you know and the studies you have

made and so forth, 1s it falir to say that fhere is no

reasonable possibility. of any effect on existing water oo

supplies out there, surface water supplies?
A, No, no,. |

Q- Would you describe briefly what safety and




monitoring facilitles will be 1nvolvedr;n-this?

A. For the first project the stéﬁgigf;the'area would
have around the surface emplacement holéfﬁﬁ&t-they would
call "Rams", remote area monitory systems, for detection of
any kind of radiation which could possibly come up. Now on
Gasbuggy they had a leakage out of one 6f'fhe control cables,
and all they did was cubt it off énd put a tie on 1t, but the
guantities are that finite in picking up radiation. Then
you would have, through the Public Health service, either
state or federal, some kind of background counting systems,
which we already have out, by the way, to check the area
for any background, There is considerable, especially on

the Western Slope of just where the air has leached some of

this uranium, you get a background count, so we want to make

certain that there is no adverse reaction against somebody
who gets a count or sees é count and it should be documented
as to whether this caused it or whether this is a normal
background azrea,

In additionto-that, we plan to make, of
course, a very over-all structural check of all of the
bulldings and document the varilous areas with seismographs
and all for any possible kind of damage.

Q. Will you limlt access to the area at the time?
A. The area will be closed off and very closely

controlled by the operations people. There will be no oné in
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the area or any even animals close*ggy he‘%het zone I

g
might talk about animals, I apprec%a'

.
x

’@t everybody

always thilnks about the deer and alil Lg tmat area, We, have'

deer that have been living at the teSL W,e for 15 years and

if anything they have prospered from ;L by'everybody feeding

them. We have never had a problem from anything to rodents, j

to rats, to rattlesnakes,  us '
Q. It doesn't hurt them?
A, No, sir,

COMMISSIONER HOFFMAN: Does anybody eat the__,ggemr-—"

THE WITNESS: Yes, sir, when they catch ﬂhem»_
The problem is that is sort of illegal too, ; P T

COMMISSIONER HOFFMAN: T didn't mean. it from a; |
legal standpoint, ‘ ~

THE WITNESS: Yes, sir,

VT =

Q. Mr. Aronson, in this area there‘are'reeegnizegf;;T
and known deposits of oil shale, Could you descri%etwﬁa%fﬂf?
will happen to the mineability and availability of this oil_"
shale for future use?

A. Well, the shot is scheduled at such a depth Just-
to cover the Mesaverde formation for ﬁhe gas and will qet;‘
fracture even any kind of formations ebove that, and ifffal-'
there is any concern regarding any kind of mineability Qf’ﬁir
any of these things the radiation is contained in thab-"f

area and the only place that you would get any radiation
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aside from that is bringlng any gas to thersurface 80 that
if you are a few hundred feet away in any direction in any
of the geologic formations that is not involved "We have
run tests with drill holes, cased holep and uncased holes,
as close to 100 kiloton detonations,at'l,OOO feet and have
not gotten any fracturing or anything in the holes,themselves;j'~
We put a fluid in them and notieed a_pressure raise through
them, but that is it, In the case of mines, we have several
tunnels at the test site nhich have been-unnarmed.‘ As a
matter of fect, we have even complexes. We have one simple,

tunnel and may shoot two or three shots over the same tunnel, - .

so as far as running any kind of existing mines at all, if =

you are that close you Just dontt shoot

Q. One final question. wOnld you describe briefly
the various relationships of the people wbo are going to be } |
Involved in this, Starting with‘the Ltomic Enepgy,Commission;:f
what is their specific function'and at5what point do they
exert influence and control and S0. forth9 : p

A, Well, the AEC you must appreciate is unique of
all government services where it contracts for all its work
The AEC has, out of 125 to 135 thousand people, only 4 or 5
thousand actual employeee of AEC, the - rest of them are
contractors, and this is wny;we go baok,apq_we do the work
for them, S )

In the case here, the AEC we feel will always{




have the responsibility for the device itself, as far as

the manufacture, the design, storage,'the transportation

of the devices, they will always have tﬁe ultimate
responsibility or say-so on public safety. We would work

in this framework of furnishing the necessary back-up informa-
tion for the various safety contracts and all these that
could be accompllshed oufside. It 1s possible in some of
the early shots that we, as industry, would use an AEC
contractor to do some of this work but it would all be
contract type things. The AEC has a responsibility for the
control and they would hold the device., The rest of it will
be done by us,

Q. Is there anything else you would like to tell

the Commlission about this shot?

A. Only that we see a tremendous potential in this
and feel that if properly done in the early stages that this
can be a successful approach to some items which are now

uneconomic, not only the oil and gas, but possibly the

minlng in this state too, The reason for saying that is
that we are being doubly cautioys in these initial shots
off the test site for the beginnings of the commercial approacﬁ -
so that we will not have any kinds of'préblems in the safety |
area mainly, but selfishly wé Just can't afford to have any

kind of venting or any kind of claims iike this; so the

precautions that will be done in this,‘if the shot goes,




and I am saying that if, the AEC will not allow 1% to zo

unless they are assured of all things being taken care of,

MR, VOORHEES: Are there_anj~qg§stions from the
Commission? i

CHAIRMAN BRETSCHNEIDER: Any questions from the
Commission or the sftaff?

MR, ROGERS: No,

CHAIRMAN BRETSCHNEIDER: Any from the audience
or others here interested in the project? Would anyone. like
to ask the witness any further questions? - Under those
circumstances I think the witness 1s entitled to be excused.

(Witness excused)

MR, VOORHEES: If the Comm;ssion please, I forgot
to ask Mr, Frank one guestion and I would 1like to recall him
and ask him the guestion, 7

CHAIRMAN BRETSCENEIDER: A1l right, sir.

G. W, FRANK
having been previously duly sworn, was thereupon recalled
and testified further as follows:
DIRECT EXAMINATION
BY MR. VOORHEES:
Q. Mr, Frank, the Commission 1s being asked to approve
the Unit Agreement and the Unit Operating Agreement under
a statute which permits this kind of approval as in the public

interest for conservation or as reasonably necessary to
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increase the ultimate recovery or to prevent wasﬁe of oll

or gas, Now you went into the history*qf g£;or wells in

this area and what you expected to get ouﬁféf the nuclear
completion, and in order to pull that togefher specifically

in the language of the statute I will ask you if in your
cpinlon this Unit Agreement and the Unit Operating Agreement
are in the public 1nteréét as reasonab;y necessary to ilncrease
the ultimate recovery of gas from thié area? |

A. Simply, yes., It's an obvious thing I believe that -
without this type of engineering involved that that gas will
remain there until some better method is found, so nuclear
englineering is our approach to this and-cerﬁainly will,
if successful, make this area a commercial gas reserve as.
opposed to a non-commercial now.

Q. One final qguestion, It is correcf, is it' not, 7 7
that it would be unfeasible to attempt this nuclear comp;etion vt
except on a unit arrangement? In other words, 1t would be
impractical to do it on a lease-by-lease basis?

A. Very impractical, I am sure -you' éan understénd.

MR. VOORHEES: That is all.
BY COMMISSIONER HOFFMAN: |

Q. Was your previous testimon& that the size of this _27&7:

reserve was 200 billion ber gection? | |

A. No. Our feasibility study shows this also,-but

we have had four regerve analyses completed on this and they

_,,'_'43 &
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range from

90 to 125 billion cubic feet perisection, per

640-acre section.

Q.

I thought I heard you mention 190 to 200 billion.. .

Where did I get that, Just misunderstood you?

productlon
Q.
section?
A.
Q.
A.
Q.
protecting
A.
small area.
area there

cubic feet

MR, VOORHEES: They did indicate that the present’

of some of these wells wépé 150 MCF,

Well, your testimony is 90 to 125 billion per

Yes, sir. 7

Rather than thé 200 I thought I heard?

Yes, sir, | 7

So that is the size of the thing that we are

or trying to find or get? 7 :

T think that we have estimated that. in jué£ thié
Certainly we don't control aliithe gas in that -

but there is in the order .of 9 ta 10 trillion

of gas underlying those properties _

COMMISSIONER HOFFMAN: Okay, thaunk you,

BY CHAIRMAN BRETSCHNEIDER:

£ B og B

You mean the properties under the unit?
Under the Rulison unit, yes, sir.

Under the 50,000 acres?

Yes, " ’ 3'
How much would‘be'outside roughly?

MR. VOORHEES: 94,6%.




CHATRVAN BRETSCHNEIDER: ¥és, you mentioned that.
MR. VOORHEES: It will be more-than that I think.
A. We are still receiving-sigﬁéfﬁreﬁ'fér approval*rq
of this, = - | |
COMMISSIONER HOFFMAN: Fépﬁ%&&hregord you are not

asking for forced unitization? - _"" i

MR, VOORHEES: No, sir., - 5
COMMISSIONER HOFFMAN: And thoSe who are not signed - :3
will simply be outside the unit for participation? |
MR, VOORHEES: That is corregt. We are asking
for approval of this agreement which‘is petween the partles
who have already signed, We are nof asking that anybody be
forced to unitize, ‘
CHATRMAN BRETSCHNEIDER: Would anyone be entitled
to sign it afterwards? |
MR, VOORHEES: Yes, There are provisions -- I

can qualify that -- there are certain leases in here which

have a provision in the lease 1tself which says that if
there is a unit which is approved then that lease interest
is committed to that unit. This is an agreement entered
into by the lessor when he signs the lease itself,-so those” f' "
people, I presume, would be subject to the unit since it is { 5
approved by the United Stdtes and hopefully if 1t's approyedé?‘

by this Commission, but this is because of the prévision In

their lease which provides for that.
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CHATIRMAN BRETSCHNEIDER: ;ﬁgﬁi@iggyone else like
to ask the witness any questions? - zg:_
MR. VOORHEES: I might say this: that a notice of
this hearing was mailed fto every person that we know‘of who
has an interest in thié unit area and who has not signed
the unit, That mailing was done and_there is 1n the files
of the Commission an affidavit to thatjéffect..l ‘
MR, ROGERS: Yes, we have tbatraffidavit,oﬁ file,
MR, CRUTCHER: On'this 125 billiongyou'referred

to, 1s that gas in place or recoverable?

THE WITNESS: That is gas- in place.

MR, CRUTCHER: Do you"have an estimate Qn'recoveraﬁieé-”

THE WITNESS: Probably & méximam of 50%., We would
anticipate that eachrweli ﬁill r¢00ver";p;the order of .17
to 18 billion in the first 20-year period. -

MR. NELSON: Has the cost for the ARC for this
shot been budgeted? ‘ -

THE WITNESS: 'No. We anﬁigiﬁate cén@ggctua1- '
negotiations within the next month to six weeks, We alsg;; :
anticipate the total cost of our'projegtxto beycéhSiderably i
less than that of El Pasoe's which waéipubligly quafédfdsj : l‘_
4.7 million dollars, It'é pretty obviqus;}i bélie@e, tbat?]ii‘”
the economics are guch tﬂat you couldn't afférd to;spend._ |
4.7 million dollars and maké'mbney outiof‘tbéir;préjeCt,

or perhaps ours, Although_negotiations'havernot started on




the contract, we anticipate paying for all ﬁhosg things
that industry can pay for, _ <, |

MR, NELSON: Is the contract negotiations and
the budgeting a simultaneous affair? '

THE WITNESS: No,

MR, NELSON: What are the mechanics?

THE WITNESS: Of course the Budget Bureau controls
that moneﬁ that goes into the government's portion, However,
there are certaln portions of their costé which aré already
allocated under their annual grant which this year happened
to be 20.6 million dollars‘toward this Plowshare program.
We anticipate using a very smali portion fotheif budgeted
money because of the different outlook that AEC now has as
compared to what 1t had at the time of the El Paso project.
You know the budgeting in Washington is extremely severe
right now and no money is spent 6n anything without goilng
back to the Budget Bureau, so their costs on the project
similar to ours would be very minor, u

MR, NELSON: You will have two steps then: You

will have the contract negotiations with the AEC dnd then yQu

willl 2180 have the steps necessary to get‘the budget approval,.

for the Rullson shot or the AEC will have to go through that?
THE WITNESS: Yes.

CHATIRMAN BRETSCHNEIDER: Have you concluded your

presentation?
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MR, VOORHEES: I don’'t knomﬁig§Mg; Jaco is here

ES

or not, I think Mr, Haymaker of the Ynited States Geological

survey is here, I wasn't planning tolbéﬁkfﬁim but 1f you

" he is available,

I believe,

CHAIRMAN BRETSCHNEIDER: Would you like to say

something, Mr, Haymaker?

MR, HAYMAKER: I don't think there is much that °
can be added to what has already been said 6ther than T will

confirm that the unit program has been reviewed and approvegfffﬁ

by the Geological Survey and Department of the Interior, -

and as far as I know there has been no part of 1t unapproved;"

- CHATIRMAN BRETSCHNEIDER: Your department is fully &

in favor of the program?
MR, HAYMAKER: Yes, sir,
MR, VOORHEES: That is all we have,

CHAIRMAN BRETSCHNEIDER: Does anyone else wish - .

to have anything to say or ask a question?

MR. SCHWAB: Excuse me for my ignorance, but siﬁgen‘*

you mentioned that if somebody is a holdout they would be’
excluded from the unit itself, would you clarify that for
me please?

MR. VOORHEES: The unit has been approved and

therefore operations can be conducted under it. The area

[

around that could conceivably be affected by the initial shot
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is 100% committed, there are no outsFéq@%ﬁg,;gterests anywhere
near this first shot, I would aSsumé”tﬁ;t no unlt operations
would ever be conducted on a pilece of land which was not N
100% committed, but such land might conceivably be entitled:f?

to some form of participation. If that interest in that

piece of land had not been committed, then obviously there'isET
no relationship between that interest and the right to :
particlpate under this agreement, so it would not particiggtesj
Now in the event there was a plece of land which actually -
had gas coming out of 1t for example and there was an
interest in there which was not committed, and I can;t reé;ly-;
conceive of that possibility because I don't belleve this | |
amount of money involved in these shots would be spent on ,:.tl
any tract that wasn't 100% committed, but if that happened .
then there would, of course, be a separate accounting'to 7
that person on the basis of the volume of gas coming out of
nis tract and he would participate on the basis of what
was produced, not what was allocated to that partic&lar tract,
MR, SCHWAB: Also in this respect fhough -~ I
agree I feel there would be no property damage or anything”-eif “
is there a surety bond to be placed in case of damaée? |
MR. VOORHEES: There is an act of,Coflgress called -
the Price-Anderson Act which makes available 560‘million | i
dollars to pay damages for a nuclear accident of any kind,

and it's as broad as it can be drafted-which:qgcurs under




the Plowshare program, so the posSibi%ibyTquan,uncompensated
damage claim arising from this is nil;?;F%r

VR, SCHWAB: Thank you. - |

CHAIRMAN BRETSCHNEIDER: Anyone else now?

MR. ROGERS: No, sir.

CHAIRMAN BRETSCHNEIDER: Under-those circumstahcesi
we probably can close the hearing énd thdnk you very much
for all the information you have given us, it was very
enlightening as far as I am concerned;i

I want to give the Commission an opportunity
to vote on this problem. Gentlemen;,yog have heard the
testimony of the witnesses and you ha&e heard the discussion
of the problem, how do yog_wish to handle 1t? Do you wish
to vote on it now?

COMMISSIONER SCHMIDT: Yes,

CHAIRMAN BRETSCHNEIDER: Do I hear a motion that
the Commission approves the db%ion célléd for? _

COMMISSIONER SCHMIDT: I wake such armotion.

COMMISSIONER DUNN: Second,

COMMISSIONER HOFFMAN:_ Just a comment, I think
our approval of the use of'ﬁuclearldevices should be limited
to our function which is coﬁservation and methods of con-
servation itself, I think we should have a very clear state-
ment and I wish you would make one as to our responsibllity

in that respect and that in our opinion the AEC is responsible
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for all safety and other matters, Would-you make such 2
statement? _- 1 o
MR, VOORHEES: I might say7tﬁit§the application

requests your approval of the use of nuclear completion

technigues only to the extent that their use is approved by
the AEC, that is in the application.

COMMISSIONER HOFFMAN: I am only hoping we can
get a clear statement of what we are approving in that‘respect.i';?
COMMISSIONER SCHMIDI: I move that:we approve the
Unit Agreement for the devélopment and operation of the
Rulison Unit Area, Garfield and Mesa Counties, Colorado,
and the Rulison Unit Operating Agreement,'and appfove the
use of nuclear completion methods in unit operations to the
extent that they are approved by the Atomic Ehergy Commission,
and I make that motion. : = o i?
COMMISSIONER HOFFMAN: I think that makés it :
clear as far as we are concerned,
COMMISSIONER SCHMIDT: I make that as a motlon.
CHAIRMAN BRETSCHNEIDER:  You are making that ag *
a motion now? | . |
COMMISSIONER SCHMIDT: Yes, _
COMMISSIONER HOFFMAN: I will secopd that motion.
CHAIRMAN BRETSCHNEIDER: The motion has beeﬁ made

and seconded that the unit be approved as dictated by

Commissioner Schmidt, All in favor signify by the usual sign.,
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COMMISSIONER SCHMIDT: Aye.

COMMISSIONER ROUNDS: Aye. &

COMMISSIONER DUNN: Aye,

COMMISSIONER HOFFMAN: Aye.

CHAIRMAN BRETSCHNEIDER: Aye. Coutrary? It
is carried and so orderéd. 

(WHEREUEON the hearing in Cause No, 139 .

adjourned at 11:45 o'clock a.m., January 16, 1968.) |
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foregoing record is true aﬁé correct to the best of my
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