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This IS 1n resgonse iS your “letter of Septemczer” 16, 1686 readesting
ctarificztion of and Justification for the dry core driliing progras (WWPO
action Item @ 86-2263). - The problem of dry-versus-wet coring has been the mzjor
topic of discussion a8t many of the Exploratory Shaft Test Plan Committee (ESTPC)
meetings. In response to some Of the questions ralsed In these meetings, the
USGS/WRD has generated two draft documents (enclosed), one on €ry coring ang
the other on the dry-versus-wet mining, which were not finalized because of
other program priorities. | &m preparing this letter to answer some feredizate
questions and concerns; &8 position paper, presenting &8 more detailed response,
is tn preparation and will be submitted shortly. Also, we are In the process of
evaluating the problem of wet-versus-cry drilling by conducting some nu~erical
analyses under the direction of Dwight Hoxle. When this numerical analysis s
completed, we will finalize our position paper on the subject. We have spent 2
significant amount of time &and money in the NNWSI project on deliberating , the
jssue of wet-versus-dry coring and mining, but we belleve that this issue will
not be resolved until prototype testing ls done and some hard data are produced.

Dear Max;

Many of the questions asked by Mr. Murphy wiil be answered more adequately
in our position paper, and we anticipate that all the issues witl be resolved
efter prototype testing Is completed. in the meantime, V. wili try to enswer some
of his questions by reviewing our past experiences with regard to the subject
matter.

1. Is It reslly necessary to dry core arili?

Mmost hydrologists belleve that wet drilling within the unsaturgted zone
siters ambient conditions substantially, especially In fractured rocks. As
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Peincipal (Investigator, | have not arditrarily decided that dry coring s
necessary; my opinion represents the opinion of many experts In the Water
Resources Division o©f the USGS. In addition, | spent four years unwerground
odbserving and measur Ing movement Of water and air through unsaturated €®rectured
rocks, and | have besen (nvolved In the site characterization of ths unmaturated
gone 8t Yucca Mountain for the past four years.

About four years 800, the NTS contractors were against ary driliimg In the
unsaturated zone at Yucca Wountain. Since then the USGS , under ODale
Hammarmelster's perseverance and R. - K. Blankennage!‘s direction , has demon-
strated that dry coring In vertical boreholes Is both practical and advanta-
geous. We have learned that there are ssveral methods that enadble us % dry
dgritl the unsaturated fractured tuffs (reverse alr vacuum and ODEX are #wo of
the more successfull techniques). Dale Hammermelster and his staff are In the

process of preparlng a proposal to prototype test the effects of dry-verms-wet
aritling.

We know ¢f the consequences of drilling with polymer mud In the (58 G-1
borehole; 1this procedure creeted 8 perched water system in the unsaturated zone
beneath Drill Hole Wash that was encountered In USW UZ-1. The perched &rtiling
fiuld not only Interruptec our site characterlization effort, It has crezted
questions that may affect the licensing of the site If additional clarifying
studies are not conducted at the UZ-1 site. Yo seek answers to these questions
we m2y have to spend several miflions of dollars with no assurance Of smccess.
Now we &re more carefu! in planning the ES tests and we will ade all the
necessary tracers to evolid confusion In Interpretation of the observations. But
how certain can we be of the success Of Lhe precautionary measures? Are we
willlng to make the same mistzkes and jéopardize our cepebility to deTend the
gite? Or, shoulc we take al) the possible precautiofiary ‘measures that are neces-
sary {o avold future confusion? | belleve the letter from R. R. Lows of the’
State of Nevada, dated July 30, 1984, a copy of which is enclosed, amseers my
last two questions. Therefore, there is no question In my mind that oriltling

with water would have serlous deleterious effects on the results of testing and
analyses.

Some engineers have suggested foam drilliing as an alternative. USK &< was
dritied with foam, and the TV camera run of this borehole, which wmas made
several bhours after driliing, shows 80 much water dripping from the f€ractures
Intersected by the borehole that one -would think the Topopah Spring weilded unit
is In the saturated zone . Other driiling engineers suggested &ir mist as &n
atternative method. This method was employed for driiting of the first 60 feet
of the UZ-1 borehole. Drillling of this borehote was Interrupted bescause of the
bit plugging problems and Inablility of the vacuum systiem to remove cuttings
beceuse ©of a standing water column In the borehole. After resumplion of
dgrilling with only alr circulation, no further prodlems were encountered untll

- another standing water column (noted above) was encountered at a2 depth of adbout

1250 ft (Whitfleld, 1985). Theroefore, we have concluded that the amount of
water that Is needed 1to drill using alr mist |Is excesslve for hydrologic
purposes. It Is clear to us that standing water or positive head Is not
sccepteble (n elther horizontal or vertical boreholes. Furthermore, €rilling

with water €isturts the in-situ ambient conditions,
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Why 6o we heod Lo preserve the amdbient molisture conditions for our testing
purposes? My personatl exparience s dased on contucting experiments at the
Coloraco School of Mines Experimontal Mine In (daho Springs, Colorado. The rock
ic metamorpkic and not as fractured as the Topopsh S$pring welded unit ang
consoquently not as permeadle. During drilling and coring of &  bhorizonts!
porehole with water, 8 fracture (n an adjacent drift (12 ft away) started
producing water in the celling of the arift (sdout 12 ft higher than the bore-
hole tevel). Later observations during testing of the same borehole Indicated
that (1t was not only the major fracture that was affected; rather, water hac
wetled an area of an sdjacent borehole (about 4 feet adbove the test bdorehole)
through flow Into ublquitous fractures. Borehole iInjection experiments with
water and alr Indicated that the water front traveled a elignificant distance
Into the fractures and that it modifled the amblent pneumatic and hydraulic
conductivity of the fractures. Trautz (1984) also concluded from experiments In
Arlzone that water Injection and natural recharge change the pneumatic conducti-
vity of the fractures in welded tuff by significant smounts. Many of the In-
situ hydrologic tests In the Exploratory Shaft are afimed at measuring the
hydraulic conductivity of the fractured rock mass. These measurements wlll be
used In calculations of travel time from the repository to the accessible
environment. A change In the saturation of the rock mass by about 10 percent
coulé result In a change In hydraullc conductivity of the rock by one to two
orders of magnitude. These uncertainties may have significant impact on travel-
time calculations. Obviously, simllar argumsnts can be made against the effects
of dry coring on the hydraulic conductlivities of the matrix; however, such
arguments cannot be rejected without some well designed prototype tests, Dale
Hammeme ister is preparing an SIP for this prototype test.

2. If it Is & requirement to dry core drill, wzlilg it not be 2advisable,
“even before an attempt is macde to rent, lease, or buy a drill for use of the
ODEX system, to undertake a test In G-Tunnel as soon as possidble with standard
core drilling equipment with alr used as the cutting removal medium?

I am quite certzin that conventional methods will be successful  In ghort
boreholes drilled In good ground. However, we already know that the ground,
such as that found at Fran Ridge, [&s not amenabie to conventional drilling and,
gccording to our geologlsts, there (s & Ilkelihood of encountering such
fractured zonss In the ESF. In fact, several of our tests are designed to be
conducted in boreholes drilled through faults and fractured zones. Therefore, |
believe we need a method of dry horizontal drilling that can be used in bad
ground. The ODEX system is Just one of these and there may be others which may
or may not need to be tested. In any case, during shaft construction we cannot
afford to mait for several months to procure, test, and prepare unknown
equipment and methods. .

3. If the hole hes to be lopged or Instruments placed In the hole, the
casing would have to be removed. if the hole Is not stadble enoupgh to stay open
after the casing Is removed, what has been gained by using the ODEX system?

The casing of the ODEX system can be retrieved, during which the
instrumentation package can be Instatled In the vorehole. Most of the
geophysice) logs can be run with the casing in the borehole. The most Important
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67 these Is the neutron 1oy, which routinely is run In the cased surfece-dased
boreholes. In the woret case of & stuck casing (n the borehole, the casing can
be perforsted and the Instrumentation packege placed at the perforated
intervais.

4. How smooth Goes & driit hole have to be to (Install gQapges and
instruments? Could a percussion drilied hole using air as a cutting medium dbe
used :n an Instrument hole? :

A borehotle does not need to be smooth to install most of the gages and
instrument packages that will be used for the ES hydrologic tests; however, some
gages ©o rewire a smooth-walled borehole. The need for a smooth wall also Is
iaportant for borehole TV camera surveyling and geophysical logging. Percussion
arill holes are shown to have more skin damage than dismond-driiled boreholes
(Gale, 16875 ); therefore, for permeablility test boreholes, core driiling Is
preferred. Another advantage of the cored holes (s the samples that are
obtained for matrix hydrologic properties testing, which ls a requirement for
many of our ES hydrologic tests. However, we are aware of some prodiems that
are Invoived with ODEX drilling and coring, [|. e. the wall cake formed on the
borehole walis creates a positive skin effect (plugging of the fractures).

§. The Prototype Testing Program at G-Tunnel was projected to start
Octodber 1, 1886 according to the schedule with the estimate. The lead time on
the drill for the ODEX Is a2t least 4 months.

Obviously the October 1 start-up dlic not happen. . If It Is certain that the
conventionai _methods may work in G-tumnel we ca2n start preparztion of the test
facilities by conventional dry drilliing and conduct the ODEX (or equivalent)
prototype testing at & later time.

6. The Ingersolli-Rand Drill that was selected as the machine to-handie the
ODEX system cannot be leased or rented. There is & possibliliity that other
vendors might rent or lease. Should a drill other than the Ingersolli-Rand Drill
be conslidered, even though It mey not meetl the requirements for torque and
rotational speed of the ODEX system and coring?

This question should be referred to LANL.

1 would welcome any further comments, Questions, or discusslions; however,
It would be sdvantageous to await completion ¢ sition paper.

r /]

/.T iy 7 ,{L/
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Dear Dr. Vieth: ’

Fielo observetions by our contractors have indiceted that recent lor
term purp tests of H-0 have produced & large volume of woter whi
infiltrated inte the elluvium in Sclitero Wash,. The meiority of t
infiltration hes occurred 2t e distence some 3,500 feet frop &
approxicately 700 feet below the new UZ-6 unsaturated zone experiment pe
Visusl observetions indicete thot neerly 8ll of the pump test water rapi¢
ipfiltreted intc the wash elluvium 2fter issuing from steep tributa
dreindye.  Ceitulations, besel vpon punping retes ans duratic:, :=2icée
that about 23 acre feet of water wds pumped over the past month,

Such water man2gement in end eround the propesed sepository site t
the potential to creste -unnecessdry and undesiradle uncertainty §n _de
developed in uncetursted zore experiments., Water jnfiltrating fron varie
men-ceused activities, when concentrated in time 8nd space, has t
potential to create 2n unsdturdted zone data bese markedly biased

induced recharge.

T¢ date, both principe) unesaturated zone experiments (U2-) and Vz-
ere located in &re2s where unnaturel scurces of wvater in suvfficient volu
to impact the unsatureted zone roisture data have been ejther inject
dvring drilling of adjecent test holes or have been applied to the le
surface. :

We continue to be very concerned sbout the feasibility of separaty
n2tur2l moisture phenomend In the unsdturated zone from induced phenone
caused by water managcrent practices and drilling sctivities,

I hope that you find these comments vseful, Should you have 2
questions, plesse do not hesitate to contact me.

P g —

RRLisk Bsbegtop. Loux



