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1.9 ABSTRACT

WIFP 30 wae drllled in east-central Eddy County, dew Merico, in NW
1/4, Sec. 33, T21s, R31E, to obtain drill core Tor the study of disaclu-
*:on ¢ near-zurface recks, The borehole encountered from ton to bottom,
+ha Dewey Lake Red Beds (449° including artificial Fill For «drill pad},
Rustler Formation (299'), and the upper 160' of the Salazdo Format.on,
Cuntinuous ocore was cut from the surface to total depth. Geoohysical
1ngs were taken the !ull length of the borehole to measure acc'atic
walocivies, density, and distritution of potassium and other radiocactive
elements Information fraom this borehole will be “‘ncluded ir an inte;-
pretive 1eport on dissoluticn in Nash Draw based on comb.ned boarezhoae
data, surface mapping anu laboratory analyses of rocks and €luids,

The WIPP is tc demonst:ate (through limited operationsd dispcsal
technolnqgqy for trar=uranic defense wastes and to then be converted to a
reposi® yr+. The WIPF will alsn provide research facilities for inter-

acrians hetwsen hiyh-level waete and salt. Administcation policy as of

February, 19383, i1s to holc the WIPP site in reserve uitil fie rirst
dispocal rite can be chosen from several potential sites, iacluding the

ATFE .



2.0 INTRODUCTION

The introduction describes background information or the Waute
Isolation Pilot Plant (WIPP} and the inveatigations ir. Nash Draw which

include WIPP 30.

2.1 The Purpose of WIPP

The purpose of the WIPP is distinct fram that of geveral other
projects tor the disposal of radiocactive waste. The WIPP 1s planaed to
demonstrate disposal technoiogy far the transuranic (TRU) waste resulting
tram this nation’s detense programs ot over 10 years. After a period
{S-10 years) »i limited (pilot) operation, during wihich the waste {s
readily retrievable, it is anticipated that the WIPP will be converted to
a rull-scale repasitory tor permanent disposal of de:ense TRU waste. The
WIDP pia also include 3 research facility to examine, on a large scale,
the .nteraclions between bedded salt and high~level radiocactive wvaste
reselting tram thermal and radiation fluxes. There is no plan at this
ti1me tc dispose Of high-level waste or spent tuel 1n the WIPP. DOE had
cxpressed ar intent to request licersing of the WIPP by the Nuclear
Regulatory Cammission (NRCY. Thiz licensing policy was not acceprable tc
the Congressionai committees responsible zor WIPP and DOE agreed to
proceed without licensing. At thls time (February, 1980) the Admiristre-
tior and the DOE are adopting the poiicy that the #IPP site shoi.d de
neld 1n reserve mntl! the rirsct disposal sice ~an ne chosen {(ram several
potentiaj sites, :~cluding the WIPP. 1n addition, <he Administration
policy retlents a decire to dispose of military waste 1n licensed
commerc:al waste repositories rather than in separate tacilities.

Additionat 1formation on the WIPP and characterization ct tne WIFD
site may be tound 1n Powers, et. al. (1978).
2.2 Tte Pucpose ot WIPP Borehol!wes 1n Nash Draw

The origin at Nash Drw, located several miies west Of the WIFF s:ize,

nis most comman'y been attributed to solution of under.ving sollrie



e-aporitz rncks and subsidence of the overlying rocks {e.g., Vine, 1963;
Jones, 1973). The concern with the development of Nash Draw is to
determine dissalurion rates and/or processes swch that the long-term
trnrea* *o the WIPP may be evaluated. Bachman and Johnson (1973}

s cmarael e Jateral movement ot the salt dissolution front as 6 to 8

mi.es5 per million yeairs since the end of Ogallala time. Bachman (1974)

ssrimated the average rate of vertical diesolution in the area ot

.r.: ‘raw over the past 600,000 years; that rate is about 330 feet per
=11y w gears. Piper (1973) estimated the vertical dissolution rate as
it it .17 reet per million years; Swensan (in Bactman and Johnson, 1973}

decendent Ly estimated the rate ot wvertical dissolution as about 500

sews per 7, linn years, Bachman {1976) recognizes additional, older

ssolution :n southezastern New Mexico whick imply that the
svfr AT rates mav be toe Niyh over the shorter time period. The estimates
¢ dieenjation as average rates imply little apparent long-term threat to
t e WiPP,

She important problem remaining then is to determine the short-term

w0 wnTAdly. rates to a58ess any threat to the WIPP. The dissolution

1 o xrcurren mavy be epilsodic rather than continuous. The Nash Draw
roreho.es WIPT IS5 through 30) are a direct approach to determining the
;rovesses and rares ower shorter times. The processes can be determined

f1recr anaivsis of the core nd barehole intormation. Stratigraphic
1oty es et cegeap the 3 cted beds and general time trame. Mineraiogi-
‘a: an? e onem:zal analyses ot dissolut.on products may indicate process
3y~ 1 aes . Rwdr clog:~ ana'ysls 15 to determine it dissoluticn is currently

Tov ana,vs1s of data fram all boreholes may be cambined with

et .4 ~sirees b ointerpret these processes and rates.
™ = - a report ot basic geological and hydrological data tram
W 7T - ¢+ opart ot e nvestigation of dissolution in Nash Draw.

~acce. cus decails regardipg the background and justification ftor

P r + *omd oan Appendix A,
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3.0 GEOLOGICAL DATA

by
1 2
R. P. Snyder and S. L. Drellack, Jr.

3.1 Abstract

Borehole WIPP 30 was drilled in east-central Eddy County, New Mexico,
to obtain drill core for the study of dissolution of near-surface rocks.
The borehole penetrated the Dewey Lake Red Beds and the Rustler Formation
ot Permian age and bottcmed at a Jdepth of 912 f=et in the Salado Forma-
tion, also of Permian age. Evidence of dissolution was found in the
..>tler Formation. Lithology and selected geophysical logs are presented

in this report.

3.2 Introduction

Borehole WIPP 30 was drilled in east-central Eddy County, New Mexico.
The surveyed location is 667.5 teet FNL (tram north line} and 177.41 teet
FWL (trom west line), in Section 33, T21S, R31lE (Figure l). Continuous
core was cut trom the surtace to TD {(total depth) ot 912 feet measured
from a land-suriace altitude of 3427.54 feet above MSL (mean sea level).
Soil sample tubes (hollow tubes 30 in x 3 in. driven into the qround; were
used tor the rirst three cores to a depth ot 6.6 teet, and a 10-toot split
barrel with a 6 1,/8-inch x 3 1/2~inch diameter cora head was used tor
cores 4 through 44 (6.6-663 tecet). A 25-toot barrel was used tor cores 4%
through 55 (663-912 teet) (Teble 1). n™rilling began on September 8, 1978,
and ended on September 23, 1978. This hole is one ot a series ot holes
drilled in Nash Draw to obtain data for use in studiss of dissolution ot
the evaporite rocks of the Rustler and Salado Formation. The work was
done tor th= Waste Isolation Pilot P)anu (WIPP) project study on behalt ot

the DOE (U.S5. Departmenc ot Energy).

All measurements related to the borehole (only) are reported :n the

1nch-pound system. These units are used to tacllitate direct comparison

lU.S. Geological Surwey, Denver. CO.

2Fenix & Sc.sson, Inc., Carlsbad, NM.

—4-
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Table 1.-~Abridged bcrehole history of WIPP-3G

LOCATION: sec, 33, T. 21 S., R. 31 E.
667.50 feet FAL
177.41 feet FWL

ALTITUDE (LAND SURFACE): 3,427.54 feet. Datum for depth measuremerts ir drilling and logging
operations.

LITHOLOGIC LOG PREPARED BY: S. L. drellack, Jr.

s J. L. Gonzales, and A. F. McIntyre (F33),
September 8 to 03, 197

8.
DRILLING CONTRACTOR: Pennsylvania Drilling Co.

ORILLING RECORD: Commenced drilling September 8, 1978, and completed on September 73, 1978.
Hole cased and capped pending conversion to hydrologic observation well.

Lore Depth interval RPH Weight Cireulating Interval Percent
No. Feet on bit pressure Feet feet recovered
{1bs} {1b/in%) ccrec recovered
i b~ 2.2 .- —-- 2.2 2.
R4 2.2- 4.4 -~ --- .- 2.2 2.
3 4.4~ 6.6 --- - . z.2 <.
[ 6.6~ 12.0 85 1,000 150 5.4 3.
5 12.0- 17.0 a5 1,000 15¢ 5.0 2
6 17.0~ 21.0 70 5,000 200 4.0 2. 654
7 21.0~ 31.0 70 6,000 200 10.0 9. 92.C
8 3.0~ 81.0 75 6,000 209 10.0 K 730
9 41.0~ 51.0 75 6,000 200 10.C 8 8.5
10 51.0~ £1.0 75 6,000 200 10.G 3 33.0
1 61.0- 71.0 7 &,000 290 1.C 1 102.¢
W2 71.0~ 81.0 75 5,000 200 jhing i 1629
V3 B1.0-i02.0 18 g,0c¢ 23C AR
11 10z.0-121.0 75 &,0cc 2ac [ 7
15 121.0~131.C 75 6,003 258 e R
16 131.0-156.0 75 8,30C 225 (R B
17 156.0-165.0 75 £.00C ol N N
18 166.0~176.C 0 7,090 B .
19 176.0-184.0 60 5.200 257 I
20 184.0-194.0 a5 5,000 175 E ER
21 194.0-294.0 BS 5.00C 173 12 H
22 204.0-214.0 85 5,000 iC a.; N
23 214.0-224.0 85 5,000 200 § ¢ 3
24 224.0-234.0 85 5.0¢C e G4 N
25 234,0-259.0 83 9,908 130 H
26 259.0-284.0 104 12,002 257 !
27 284.0-307.0 108 12.050 I
8 3G7.C-352.¢C ) 12,6€2 N .

29 332.0-248.0 83
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Table ).--Abridged borencie histery of WIPP-)3--Lovtirued

. }E Cepth interve) arM Height Circulating Interval
Feet on bit pressure Feet Feet Percert
{1bs) {1b/in ) caored recovered recovered
i 10 14,000 300 21.0 2.7 el
& 10G 14,000 250 25.0 6.2 104 .2
75 14,000 250 25.0 z3.0 3.
3 95 14,000 250 25.0 23.5 as
C 95 15,000 200 23.0 25.¢ 129.6
4 95 15,000 200 20.0 17.3 #86.-
.0 85 12,0C0 150 25.0 22.4 89.¢
7.0 85 12,000 175 25.90 24.9 99.6
2 S0 14,000 200 25.0 25.0 100.0
7.0 90 14,000 200 25.0 24.9 LENS
& 35 14,000 200 25.0 191 762
33 14,0CC 209 1.0 23.€ 112.4
an 14,00C 235 10.C 9.7 R
32 14,0GC 27) h.C 1°.C
3z 15 ,00C 200 9.0 3.8
93 13,800 203 1€.0 15.3
BZ 1C,c0C 200 25.0 6.c
R 10,060 200 23.¢C 8.1
4 75 8,C00 z0D 17.0 8.0 a7
S soses 1000~ 200 18.0 15.2 Be.
8,000
65 8,000 200 25.0 25.3 101.2
B 100 12,000 200 25.0 24.7 92.8
190 12,000 150 25.0 25.3 101.2
102 12,000 150 25.0 25.0 1006
a5 12,000 150 25.0 25.0 100.¢
85 12,000 150 25.0 25.1 100.4

feet X 3.0 inches.




of measurements made by surveyors in establishing the geographi~ coordi-
nates of the WIPP 30, by érillers in reporting well Ae;ch for cuttings

and cores, arnd by gepophys’/c:i loggecs in recording irnhnie variatiors 1r
rock properties wi n depth. If metric units are desires, the following

conversian tactors ghould be used:

Multiply English unit By To obtain metric * nit
foot (ft} 0.3048 meter {m)
inch {in} 25.4 millimeter (mm)
incn (in) 2.54 centimeter [cm)
pounds per square inch 0.006895 megapascal (MPa}
(lb/inz)

3.3 Description of Borehole WIPP 30

WIPP 30 was Bpudded in the Dewe lake Red Beds ot Permian age and
penetrated 449 feet ot siltstone and sandstone of this formation. Below
the red beds, the hole penetrated 300 feet of evaporitee (anhydrite,
gypsum, and dolamite), siltstone, and mudstone (dissolution residue) ot
the Rustiler Formation of Permian age. The normal thickness of the
Ruetler is about 460 feet {(drill hole P-1B, Jones, 1978}, A miniamum of
160 feet of the Rustler has been removed by dissolution ot salt, Tre
present thickness at the drill site may include an increased w»lume that
occurs when anhydrite alters to gypsum,

Below the Rustler Formetion, the borehcle penetrated .64 feet :into,
and bottamed in the Salado Formation ot Permian age. No evideice ot dig—
solution of the tormatian was noted ia the core. Tha base ot Marker Bed
10! 1s about 1)1 feet below the top ot the formation and th:s distence :=
within a Lew feet ot the normal distance. Additional stratigraph:ic
details are summarized in Table 2 and on Figure 2.

Core was logged at the drili site and a detaiied lithologic oo
{Table 3) prepared by §. L. Drellack, Jr., J. [. Gonzales, and A. F.
McInty'e oL ¢S {(Fenix & Scisson, InC.). Geophysical logs were takern the
tull length of the borehole as part of the exploratory werk, The 10gging

was done to tacilitate the identification and correlation or -Ock units,

-8~



Table 2.--Stratigraphic summary of torehole WI1PP-30

Rock unft Dept?ezcterval‘
SRMTIAR FALKS
Jowe. tave Red Bed - 0-449
tastler Formgtion 449-74%
Magentd Ociomite Member 513-537
sietra Colom: te Member 631-653
Salade Fermation 748-912 (7D}
Upoer member 748332
3ait irterval 748-912
*MB 191 “862
Mg 102 ~894
MB 103 15
Maximum $BP N reCordeds--=m e m o e 90k

‘Depth interva; recorded from Compensated Densilog.
s Inciudes artificial fil1l for drill pad.
Mzrier Bed.
"Bane of rock omit,
ir bec at tc.al depth.



Table 3.--lithologic log far orehole Wiri- 1.

[Color desigrations are from the Rock-tolor Chart ‘Goddard and otbers, 948° NC core ggtc rates
intervals where core was nc* ~evovered during drilling operations Deptr 11 .vryal referg
Jdrillers' depth below tand suyrfacel

Ceptr trters

Lithologic description Feet

Siltstone, dark-reddish-brown {1GR 3/4), fissile, calcarecus, weathered; ~arts

approaching mudstone in THthglagy-===c cucmmommmemem i
Siltstone, same as above; s0me moderately nard---c---eeo—rommmm e aiaan o i bt
Siltstone, same as above; two greenish.gray (56: 6/1) 7ones approximately

2.5 cm thick; rock is laminated with alternating layers of siVtstone

anc mudstone; trace manganese cide sta‘n ~pats beading nlane, and

vertical fractures; calcareous in Part---------wemmommaono oo €6-9

9.5-72.8

Ne core
Siltstone, same as unit at 6.6-9.5 feet, with trace of greenish-gray

J5GY 671} reduction spcts 1-3 mr in diaTetes-

Siitstene, grayisn-red (10F 4/2) to dark-reddrsh-b-owr (10a 3/8). hard tc

very hard: di<continuous, irregular, greenish-gray (57¥ &/3; 2.5-cr
siltstore bands at 13.3 anc 19.3 ‘eet; irregular ca "ties -3 mm w.de
concentrated in 1-cm-thick zone at 18.8 feet; trace Tangarese-oxide
BB NI Ngr —m mm = m e mm e e e e e

NO COrE-==r ccommmr i ma e
$v1tstone, dark-reddi: *-brown {1CF 3/4), very narg, torta’ns

interbedded dark-reddish-brown (1Q® 3/4) moderately rard mudstone in

lTaminae and beds 2 ¢m thick; numerous biotite crystals less than 1 mm

wide,randomly dispersed; few grayish-green (1CGv 5/2) reduction spr' -

1-2 rm in diameter. Sandstonc bands, light-clive-gray (5v 6/1) ¢

yallowish-brown (10v& 6/2), very fine grainea, very hard,

well-sorted at 21.3, 2:.5-23.0, 24.2-25.0. and 2B8.3-23.8 feet-w--mmomnroonnonn 20
Sandstone, dark-reddish-brown {10/ 3’4), ver, hard, very fi»e grained.

well-sorted----n-ecevoommmmn e B L P T
NG COre v mm e mm s oo e e e e
Sandstone, grayish-red {10= 4,.) to dark-reddish-brown (10# 374), at 34.¢

feet i~ 3 band of grayish-red (10~ 4/2) to dark-reddish-brown {102 3/4),

soft, clayey, horizontal mudstone, b cr thick----c--mmemcmnammno o
Siltstone, dark-reddich-brown (10Rr 3/4), well-indurated; interbedded darh-

reddish-Srown (10R 374) moderately hard to tard mudstone, fissile, w'!
siltstone hands, novizonta’

horizontal partings; grayish-greer (17 6:%
irregular, 1 om thick at 36.9 and 37.% feet; yrayish-greer ("¢

reduction spots, irregularly shaped, 1-& m~ ir drareter at i¢

Mudstone, dark-readish-brown {1CF 374), moderateiy narz., T's .- =,
horizonta! parting, some grading iowarc s®itstone: two zores

§.2 cm thick 0f grayish-green [107¥ 572} red.ctior spote '-1
3t 41.C and 41.7 feet-----mcoccmoi oo mmmmemmeeeemes .l

-10~-



Tarte B low 13r boresc.e WIFR-3I - [Dp1iTuEl

r, .
e Teptr ceter, s
thetogrc description [

évovn zarverednish-trowr (15r 354, narr,

R foce uratned sanivrooR, darv-redst L h-prowa

ata’, racd - ustore, gravishegreer (0ny § 1

har gtitstere bards 3 v thoack at 42 T, 43,3, A4, 452

o fmer . mortzoet T gones 07 grayish-green (i0cy 5.2) reduction
Toord ameter, T-z O LRICKeseooosmmsomosese e
Ttoyar 13% Fi4, yer. fine gra nec, very hard,

e LR

Toderate- reqC s -orawn

seoenter U Lk, Fape gradTrec sa “§t0NE ang

wo-trown (106 4. 4% €opem, mudstone,

soseer 0 gyreertyn- (tay (G redg.ctisn spots,

wete | rea oLty zomes 1210 ¢ty rore tends

coerz s Ly Toweandie paritegs 1GT-TE ) fractures 82
. R I L.

oAt MTos-v Y feey, fracturec n 76.R-77.3- foot

f LAt one IsDiacements- - - .- -
Srrme samtoar atove, moderate radd sh-brown (YR 478 te dark-
. tewr &, rarl, ver, fre gratned sandstrne at 81.0-
S ees . ‘5 £ 'y, nard, horizontal syitstone bang,
PR ceet o fractres at By Coard 9515 feet, diu 70 anc
[ L A R A R R el E1.0- 9 2
. R R it -- 96.2-102.0
st e, engErate-veid sh-brown {108 4/6) o dark-reddish-brown
nar: eepnishaqray (5.7 8;1) reduction spots 1-4 mm,
* ST grameter, some Tcral sma’l-scale (rocsbedding;
oot weentete of gypsum (serentle;  less than ) mm thick;
- toira. s*Ytstore banc, o 5 or o tpick at 106.6 feet---------- 152.5- 71k
e B R TR 6.2 121,

W52.5-108.2, sitgrtiy caliareous, some rin-

witn gypsur vein'cts;

4 ‘eet; trac

-11-
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Tatle 3.--Litnologic iog for borehoia MIPP-30--(ontipuvc

tnalogic description

T Crstone, same @5 Mt at F02.0-106.7 fEetoemmeceimen ol TFr

Silesione, same as unit at iGZ2.0-116.2 feet, fracture 3ips I0° e¢ 27 fept---- TE

No core----=~---- Moo MMs—sseo-ms-scseosccwssoeesnonaos

Sii*gtane, maderale-resérsn-brown [ 10p 47€7 to gark-redd sh-browr L
hard ta very hard, some grading towara very fine grained sandstone,
nume-aus greenith-Gray (567 6/1} reduction spots -4 mw in ciameter
wei. frarturea, —ap, very srreautar nasriine fractures

avertea DTH 10 from norizontal--eescaceooon R L L L L DR T

Jrrt oat 1BA.0-192.2 feetr; some hairlire fractyres

care with gypsum, fracture dipping 62 at 210.2 feet-------- EE o

Bty B e emmmima cemmm e nacemmesesnoon P
Siitsting, famp as wr't at 134 0-1%2.7 feet, greenisn-gray (v 6/
rpdLCtOn §POtS, F-# MM in diameter; complex network of selamite veirs

ac? S er e Tnpirg U0-60 Cege rovaggetaf, muetly cuntzertal o2

277 anc Z2C.Y feet, res.ction bands €.C anc 1.5 T thiix at

seme at arirt 2t 154.3-152. 0 feet, se’@ ‘e ve'ns dmmot-v ok

Crnof tegeomaerzoetal At 22008 Cfest, [T
oo Trge nOTIZy talee o mm e L R R <
R R e e R L R L DL L T e P R e btk -

Siltstane, <ame as un't at 134.0-197.7 fear, trrejuiar seier te ve <.

many dipaing 207-5C from horizortal, para’lel and conjucate at

Vo8 l-23C 4 feet, greerasn-gray {105y 3007, slightl, wave, cOntinu~.-
ncrrzentat siftstone pands at 237.4, 235 2, 241.3, 245.4, 246.0, n¢
24% 7 feet, 3 "~&.1 cm thick--

S itsrone, same as unit at 184.0-162.2 feet; two Gypsum-“1iled fract.-e-
¢ 7T thick dip 70° fror ho~vzortal at 273.3-273.C feet, herizonta'
3.7%0™ bang, 3.0 ¢ thick at 270.8 feete----o--- B R R R PR P, -

Silistone, same as untt al 184.0-192.7 feer, selerite vooe. | o

ek, Aacstl. 5 -8 T omm hari2oet

t3tone, same as wnit I 164.C-% ‘eet; somP g.remote
trencated and offset severa! millimeters

EZ -B2 | lone of reduct or at 237.3-331 5

M,zstone, dark-reddish-browr (10F 3:4°, ver.

vez. tion spots 2-8 mmoon diameter; ‘ew geicuet - e
sa~e &5 abeve, sme o' Dy ADT-TD FrafTurPL.csceeecimemiemee e e

-12-



TALla 3 -cLitim.ogic I, 01 LOren (e wlPPe s oTre B

Ceotr interyzi
feet

*=holog:* descrinption

A O E A 111 4

* , ATeosnoL ot oaT 38 ok feet
. - - - .. - - - cae- ‘-»* -
Treraa, awe rg vt 3t 1BAC-182.2 feelesmcieneiioiiiicen s e 94 -4
Myivcara . same 85 unt 3L 381.0-330 € feet---- -eemo-en B R T LR B
Tagore . sdme 2% unt ot 30T 0-341.0 ‘ee., at 420.1 ‘feet trace prn-pe'r
FL e plls ey ttac Dome geep o 2 band 0f areentan-gray 150 £71
L -- f e ecmmmmmm——a= PR —— _—— e e hmamma e .L‘E”“r_::
MLcsrone, same 4. ur 't at 341.6-350.6 feet---- 8g1. 3320
roeosame 4% et oar 307 -4 (IR
same as writ at 341.0-330.6 338 i
Coitrntere, sam@ a% anit atl 3o0.5-347.0 feet; mud partyng  at 436 % end
44 F fe ot with rparsely crystalline selenite in partings--r-m--s--os.ooonnn 4¢G T- A0

Mugc (ane. same as unst at 341.0-350.6 feel----

s, vy c-ciive-gray 3, 3727 to olive-gray (5% 3/2), fipely crysta’iine,

“t ed, some remrant annygrite, medrum-light-gray (v6) mud parting

T tec eoat 430 7 feet-- ----- B e I Say & -
Arr,a=irp, 1i3nt-alive-gray Y, very fincly crystai’+ne, many

para ’e., wavy. 1rreqular gyosam bands, mestly Z-6 mm torck, aipping

T -TD from AT1Igntaiececmme s n e R R DR
Anr Ieite And gyBSTfe-gus are, frite, LUrTaul witr oot belse o

WV m e e e B T T LT 454 it
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the identification of gross lithologiea (i.e., dolomite, anhydrite, poiy-
halite, and halite}, and to provide a depth determination independent of
that indica:ed by drill-rod measurements. The geophysical logs included
{1} a gama-ray curie that recorded varf{ations in the dis*ribution cof
potassium and other radicactive elements. (2) a gamma-gamma ¢ rve that
reco.ded variationa in rock denaity, and (3) a neutron curve that:

-ecorded variatians ir the distribution f hydrocen.

4.0 HYDROLOGICAL CATA

No hydrological dnta have been obtained to date from WIPP 10.

However, the borehole has been perforated, and observations have bequn.

5.0 REMARKS

The first ubjective of the Nash Draw drilling program, to determine
the stratigraphy (! near-surface formations, is partially fulfiiled; this
report now provides the stratigraphic data to the top of the Salade
Formation, and a few marker beds within the upper Salado, at WIPP 30.

The second objective, to examine the relationship between subsurface
structire and surficial features and deposits, will ve fulfiljed throu~h
the integrated interpretation of the Narh Draw surface and subscrface
data in this and other reports.

The third objeccive, to investigate the dissolution of soluble ro~ks
by groundwater, will be met through field hydrology tests and lapcratory
examinaticn of dissolution producte to determine, as possible, ages and

genesis. Both hydrological and laboratory programs are being initiated.
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INTRODUCTION TO APPENDIX A, JUBTIFICATIM
Appendix A consiasts of -elevant portions of two related documenta:

i) memor andum fram S. J. Lambert to Distributi-n, dated
6/8/78, "WIPP Programs to Investigate the Nat.-e and
Eftects of Salt Dissolution and Overburden Svbsidence in
the Vicinity of the WIPP site," and

2) memor andum from 5. J. Lambert to R. D. Statler, dated
6/29/78, "Criteria for WIPP 25 Through WIPP 30, and Their

Quality Assurance.™

These documents provide details of background informat.on and program
osptions ag understocd at the time of initiation. The reader is
cauticned, theretore, that details of the program may have been altered
as intonnation bhecame avai.ahle and that preliminary interpretive
nypotheses ar 1deas guiding the program formulation may need revision
based on intormation presented in this report, Later interprative

reports may deal with suwch items.
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Sandia Laboraiories

June 8, 1978 Albuquerque New Mexico
Livermore Ca'nrmia

Distributicn

J. Lambert - 5311

wIPP Programs to Investigate the Nature and Effects of Salt
Lissolution and Overburden Subsidence in the Viciaity of the
wIPP Site

Cefinitions of Probiems

Bedded deposits of Permian rock salt of the Ochoan epoch 1i:.
southeastern New Mexico's portion of the Delaware Basin are
not found near the surface bercause of halite's appreciable
solubility. These deposits are preserved at depth where thz
overburden rocks' permeability is low enough to preclude the
exposure of rock salt to significant amounts of circulating
solutions which are not satuirated with sodium chloride. Whern
the overburden barrier is somehow breached, fluids may more
easily reach the salt. The salt dissolves, is removed, and
the overburden collapses into the veoid space left as a result
nf salt removal. Commonly this collapse is expressed at the
surface as a set of features such as sinkholes, and a karst
topography reminiscent of limestone terrain develops. Since
the most prevalent soluble rocks of the Delaware Basin are
halite and anhydrite, not limestone, the relationship between
salt dissolution and subsequent development of karst-iike
surface features is not altogether well defined. Whereas
limestone is but sparingly soluble in meteorically-derived
water, and spectacular sinkholes may be observed at the sur-
face in some localities, sinkholes which might develop in salt
at depth are obscured by the overburden, whicn has since
collapsed into commonly chaotic rubble, particularly near the
surtace. In addition, limestone has greater mechanical
strencth than rock salt, and has greater potential of main-
taining an open sinkhole than salt, which has a tendency to
521f-seal under overburden pressure. Gypsum (formed from the
original anhydrite by interaction with near-surface grounudwaters,;
1s intermediate in solubility between limestone and rock salt,
anc might more readily maintain a ca—rity than would rock salt.

An additional complication encountered in studying karstic
fratures in southeastern New Mexico is the climate. The sparse
vegetative cover in semiarid karstic regions leads to minimal
s0il stabilir-tion; many small scale features indicative of
subsurface dissolution of rock and collapse of overburden are
filled in with poorly consolidated surface material almost as
soon as they are formed. This appears to be the case of surface
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fractures associaces with subsidence over mines and cataclysmic
vellapse epascdes (such as occurred at San Simon Sink in histaric
tires). These ‘ractures were guickly filled blowing sand.

A primary concern for a radicactive waste repository in bedde:!
salt is long-term integrity of the salt itself. In the casc

~f the WIPP site at Los Medanos, a zone of appAarently actiuve
disnsnlution nf salt has been identified near the top of tho
Salado Formaticn (about 13u) feet or 400 meters atove the upye: -
mest horizon proposed for waste emplacement) -t the western
periphery of the proposed 30-sguare-mile land withdrawal area.
Wher2as no small~scale karstic features are develored 1n this
area, anc evidence for dissoluticn in the area 1s based entivej
upon sibsurface borehole data, a larce depression called Nash
Draw 1s developed to the west cf the area. Explcratory drillin:
for potash in Nash Draw has revealed the removal of halit
the Pustler and Salado Formations ar” the development ¢ f ~
permeable hrire-bearing zone of residue of dissolved evaporiurm
called the "brine aguifer” The brine aguifer wacs v
enccuntered in hole P14 on the western marcin
vet the actual topographic edge of Nash Draw
one mlle west of the WIFP land withdrawal are
developrment of Nash Draw is shrouded in myster.:
the relationship betweern dissoluticn nf salt
overburden in Kash Draw?

What are the implications (regarcdi WIPP- hF*l’Fr
cf fluid movemet, dissolution and subsidence inv:ilvin: s
above the WIPF? And how do thesc implicaticns relatce we
assessment of WIPP through scerariss invelvinag the
rocks at the WIPP site end the ability to carry ra
in their a=wuifers into the bicsphere? G. Buchman
File report 74-194 (i374) estimated average rates of
dissolution in this area of about six tn eiaht miles
years horizentally, and 1,73 fecot per thousand years
I{ these estimates are correct, further evaluat
is uannccessary; .t would, however, provide confildence i o«
earlier estimates.

Ar additicoral ccncern 1s the region that must be o
arnuné the WIPP. Currently, DOE prescriptions spe.
of 3 two-mile radius aroun® the possible WIFD work:
tt is zone, variocus degreec of resour:e productiocn
allowed. If the effects of subsidence were unders
less~> conseguences *han allowed for today, areater
of pccash and hydrocarbons m be acce;table with:in
of %he two-mile 2zone.
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Program Objectives

The program of investigation of dissolution and subsidence ha:
four fundamental purposes, with one special-case censideratzicr:

1. To correlate surficial ~ollapse features and deposits
with subsurface dissolution, in order to develop criteraia
for determining if there is an evolutiorary pattern of
collapse.

2. To characterize subsurface dissolution products adiacent
to the WIPP site.

3. To determine the behavior of fluids in dissclution products
adjacznt to the WIPP site.

4. Tc analyze potential impacts of evolution cf dissolution
products at and near the WIPP site with respect to repository
breachment and radionuclide transport.

The special case is to determine the nature of subsidence
mines in salt, and its effects on the overlyina croundwater
syster.

An elaboration of these purposes follows.

Nash Draw Investigations

Nash Draw, the "dog-bone" shaped depression west of the WIP
site, is thought te have originated by some combination of
surface erosion and subsidencc followina subsurface dissclutinn,
If the process of formation 1s cverwhelminaly <ros:on, then the
potential for removal of overburder at the WI site 1s nrchably
about the same as it has been in Nash Draw. If, however, the
process is overwhelmingly dissolution of salt and collapse of
averburden, the potential exists for the develcpment of a co
system of stratigraphic and hydrological relatienshics over the
WIPP, much as what has developed in XNash Draw. At present, there
is no conclusive way of definines an instantaneous rate of arcwtih
of N.sh Draw toward the WIPP site; therefcre, the onrly alternati-c
is to understand the processes which have resulted ir Nash Dr:
and 1incorporate therr implications intc the mathematical model
efforts directed tcward safety assessment inv irc the I
site in general, and radioruclide escage and r_gration i:=
parcicular.

First, the Nash Draw program is a series of core holes, which
will be geophysically logged. This operation will obtain data
to serve three puvrposes: 1) reveal the subsurface Nash Draw
stratigraphy at carefully chosen points, 2) reveal the relati...-
ships between the subsurface structure and surface features and
depcsits, 3) reveal how much halite and anhydrite (or gyp%um)
has been removed by dissolution. The holes will indeed be
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lccazed near surface featiures which suggest that dissclution
and collapse in the subsurface has taken place, so that the
relationships vetween surface and subsuxface can be verified

(item #2). Stratigraphy of post-Nash Draw depcsits will help
to unravel the history of develhpment of the depressio:
{#1 above). Examirnation for missing evaporites will identify

how much dissclution has taken place to produce the observed
surface features, and where dissolution has taken place to
various degrees (#3). Characterization of surface features
found at sites having experienced various degrees of dissolu-
tion will allow for the determination of the pattern of
evolutionary collapse, if any. Thus, the fulfilling of these
three data requjrements should satisfy the spirit of program
cbhiective #1.

Second, the lash Draw program is a source of geologic material
for petrographic and geochemical examination. Making thin
sections of recovered rock will allow the mineralogy of
dissclution products to be determined, i.e. identificatiorn of
what was dissclved and what remains. Mineralcuy and textures
of cissolution residues and cemernted collapse fill can ther be
red with thcse of dissolution features sampled in other
Frcurars, such as the one to investigate the cementel rubble
c~imneys (oft called "karstic domal features" or, incorrectly,
reccia pipes”). Comparisons car be made to see if Nash Draw
cemented rubble chimneys have invelved sirilar processes of
tion. fGeochemical analyses cf ccre mater:als fcr trace

o tuernss will reveal thelr Jdegree 2f interaction with
~r0andwaters, and possibly an age of formation. Also,
permeabilities touward fluids can ke cobtained on ccres. Thus,

he second prograrm objective is satisfied.

Third, the Nash Draw prograr wiil become a series of hydrclouy
hoivs. The "brine aguifer" underlying Nash Draw has been
attributed responsibility fcr much of the dissolution and
collapse observed today. The same "brine aquifer” has becn
attributed responsibility fcr carrying radionucliides should they
escave from WIPP tc the biosphere, allegedly vic the seeps at
Malazsa. It therefore behooves us to understand the potentio-
metric patterns, permeability variations and fluid guantities
fourd in that agaifer. TFurthermcre, the safet: assessment
scurnirios for radicnuclide escape and migration invelve meve-
ment from WIFP inte Rustler Formation wa“ters irntc the "Lrinre
azuifer" and out at Malaga. It also behooves us to understand
the drcloy:ic reiaticnships between the "brine aguifer" and
the Rus<tlier water-bearing rccks in Nash Draw. And with this
understandina, procram cbiective #3 is satisfied.
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Fcr fiscal year 1978, four and possibly five Nash Draw holes
have been propnsed. It 1s expected that the program will
extend through the fiscal year 1979, with up to nine additiona:
holes, logistic resources permitting. The first six noles ar~
located and identified according to nearest named landmark as
follows:

WIPP-ND-1 S15-T7T225-R30L Crawford Ranch
WIPP-ND-2 $29-T225-R30E Fortyniner Pi
WIPP-ND-3 S21-T215-R30E Red Lake
WIPP-ND-4 815-T215-R31E New Well
WIPP-ND=-5 S35-T22S5-R29E Tamarisk Flat
WIPP-N0D-6 $32-T21S-R31E Hoye Tark

Surface casing (conductor pipe) is to be set similar tc WIsP 1+
Holes Y}, 2 and 4, are to be cored as completely as possible
the upper Salado Formation to an identifiable marker bed. 7
zure size should be 3 5/8 nominally, taken to TD. Approxir.a:
predicted TD's for the first four holes are 500, 350~400, 4a0 a5
500-600 ft, respectively. A geologic prognosic of each locat:
will be provided by C. L. Jones (USGS) pricr to drillin: eich
hole. In addition, resistivity surveying in Nash Draw will
wrecede drilling, if possible. Loss of circulation is antic
in holes 1, 2 and 3.

Geophvysical logs in the holes should include: resistivit.,
density, camma, neutron, sidescan, and caliper. The sonac 1
mi1ght not be obtainable if the hole cannot maintain a fluid
cnlurn long enough, but is desireble. Up-hole velocity t-
acismic interpretation might be approgriate.

cer the drallins (and/or corirg) and loggin<t, @t 1s plianned
to stand 5 1/2 inch casing and cement it tc the surface. E .
hele then becomes available for hydrologlc testing and moniteci-
::.:. Each hole will then be subjected to the same sorts of
treatrment as described in SAND 7/—1401 Information sc obtaine!
3 des piezometric potentials, permeabilities, quantiti-:s cf
s and the decree of connectecdness between che Rustler r~thk

i the "brine acuifer."” In addition, water samples wil! be
analyzed to deterrine their crigins and role in dissolution.
The cores of water-bearing rocks car be analyzed for porosic:

and nuclidre-sorption cfflnlty The results be implerented
in modelinc efforts for safety assessment, and proagram oblective
£4 will heve been satisfied.

As well as modeling groundwater movement, 1t may be advantageous
to attempt to model the dissolution that might govern the

future develospment of Nash Draw, once the evolutionary realticn-
ships among processes in the cycle: dissolution - collapse -
fracturing - water entry - dissolution, are understood.
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Cemented Rubble Chimney Investigations

One of the "karstic domal features" describeé by J. D.
(called Hi1l "C"} was er -ourntered at the level of the
potash zon2 by Mississipopi Chemical Cerroratien Tt was
to be a chimrey in the Salado Formation fil!ed with cla
cemernted brecciated roctk belongina to sur ot

Similarly a hreccia-filled chimney was enc:
near a circular hill near the Weaver Mine.
nther ercision-kreached dormes such as Vine's 1:11 "C"
vicinity of Nash Draw; the subsurface exnression of therm, 17
is virrually unknown. Recent ueonhysical survey tne reos:
have revealied that aany of these domes, includin: the Well--
Wraver and Hill “C", are assnclatced with resistivity Iowe,

fne such resistivit, low, without conspicunus surface e
has been reported in section 17, 7225, R3li, inside the
arci. This suggests a localized :increase in fluid cont
rock and possibly a local peorosity high ani calls for
£10on of the resistivity Iow as a possible 21
Irplications of fluid movement in evaporitcs
solutinn and collasyse. Once the
locaticn ~f the sect:ion 17
survey, WIDP borehcle =12 will
a

3

cementoe.:

tioneg roc MO . et !
never tn
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at ‘
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3. Recovery of representative analyzeable samples of any
gases encountered.

4, The option to make in situ determinaticns of permeabiliti
to liquids and diffusion coe ficients for cases.

5. Determination of the reservolr size, i
and gases.

w. As complete a descriptiorn of the physical, chcrmical
1n.d geolodical properties of the structure as is
i ructicably obtainable.

i1 probabiy

<
)
'
0
]
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Petrocraphic analyses of core recovered will allow comparisons
te be rade with cissolution preducts recovered from iash hraw
investigatim Jescribed previously. Such material also lenr
itself to geochemical analyses for the determination of rock-
water interaction history and age. Similarly, fluid analyses
will provide an indication of how the fluids have interacted
their host rocks, helping to determine the processes at
The rcck geochemistry from WIPD 16
sampled in MCC mine.

with
weri. in such structures.
also be cormpared with Hill "C,"

inc of radicnuclide escape and migration miurst

the mcdeli

nto ccunt filuid movement, cemented rubble chimnevs

e aluated fer the potential as a path for such
hey should also be evaluated as members cf the

pvattern of dissolution and collapse features,

qenerically related to the deve'opment of Nash

it is desirable to measure in situ the

the structure. WIPP 16 could provide the

for development of necessary instrumentaticn to

the ew: leratiorn of the WIPF 13 feature. 1In additicn,
relaticnships bLetweer the chimney and surroundin:

- understoed 1n créer to formulate a complete

rodel for risk assessmeat. Thus, the four prcaram

;111 have been met for the case of cemented rubnhle

these dissolution products can then be related

ntevred {n the Yash Draw prcaoram.
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Sandia Laboratories
June 29, 1978

R, D. Sta%'er., 1133

b

S. 7. lLamberz, 5311

Criveria for WIPP 25 Throua® WIPP 30, and Their Qua’ity
Assarance

Refarence: S. J. Lamher to Dist:ihution, d4%d. €8 78, "Wi¥:
Procrame to Investigate the Ka*ure ard Effoc--
Sa'l't Dissolution and Overturden Sutsidencs in che
Vicinity of the WIPP S5ite”

WIPP 25 throug» WIPP 30 are ‘nforma' ~ krnown i
tbAoncH NDG.

First, these are a series of care holrs to ba geaph v

iocged, to serve three purpeses: ‘1 reveal the =u’cnrfn<f
Nask> Draw stratigraphy at carefully chosen paints,
the rolationships betweer the subsurface
frpatures and deposite, Voreveal how nu
‘ar gypeuml hoz been remnvﬂﬂ by digso’ution.

Secend, thness holes are a source of natural! geclsac mat. -
far petrngraphic and genchemica’ exarm‘natinng ol prodig-rs -
dieso’utinn of evapoarites adiacent to the WIPP area, *-
studiers Of age-dating, rock-water intevaction~ agnl raddald
phenomena.

T4, ke Nash Draw holes are to broeare
ide the model’ ing ’r~fnr EREL
Aata rega-ding Adissolution and qrﬂprxﬁ.‘n'
gr~'oaically, complex piece of territay
v 3o of the WIPP arepa ‘Livingrbter RuAr

the mearest sersanenr sorface wate- a:

knales Lo prav

3
betw
3

lrcatriorn of each Fele yar rolactad
‘”'qtnr afl the United States Gen'nc:ca! S.ovuens, e
ion 0of epach hele (s governed by the eyr”?
ie designed tn n~xplore, irn genera’l, a Tater o

T
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location tolerance less than + 1/2 mile is suffjcient, but come
features of interest might measure jesg than 1/2 mile in any
surface dimension, and, therefore, the hole must fall within
the feature of interest. The as-buiit location of each hole is
tc be surveyed after completion of all operations so ac to be
known within one foot with respect to existing section
toundaries, usually the nearest marked section corner.

Tre approx‘mate hole locations are given in the dncument
referenced ahove. .

Surface Elevations

A datum point at the surface at each hole Jocation should he
estahlished to within + one foot vertically with respect to
known clevations nearby, usually the nearest National Geodetic
Survey first-order levelling survey markers, to gerve as a
reference for depths measured in each nole. A recoverable
curvey marker should be emplaced at the surface near each hole
to identify the lateral and vertical co-ordinates of this datum
with respect to geographic co-ordinatez and to the location of

the hole itself.

Drilling and Coring
Contiruous core is to be taken in each hole Ffrom surface to
total depth. The core should be at least 3-5/8 inches in
diameter, or the largest practically obtainable with a
shallow-ho'e rig. Anticipated tota' depths are those describer
‘n the letter of C. L. Jones (USGS) to P. D. Seward (SLA-1115)
Adated June 7, 1978. Tt 's permissible to drill] with mud gel,
but circulation might be Jost so appropriate additives to the
mu? are warranted. Completion of all holes as hydrology holes
is anticipated for water sampling and measurements of
piezoretric elevations and permeabilities.

Full core recovery (with origin depths documented to within

+ one foo:)l is highly desirable to facilitate thorouah
investigation of rocks associated with evaporite dissolutior in
Nash Draw. However, the exploratory nature of tvis prograr
takes account of the fact that geclogica! condi%ions in these
holes are imprecisely known, and might not te conducive tn~ ful’
core recovery. 1In this case, core ohtained should he
documented according to actual percentage of recoverv, an?
orig‘nr deptrs of recovered core chould he approx:ima —9‘/
Geterminer through comhinations of oti:er technigues, includ:ng
geophysicel logs end comparison with stratigraphica®ly
egquivalert cores from other holes,

Cnre should be handled in accordance with established Sandi:
proceiurez. These general! procedures have heen given in the
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letter to distribution from R. D. Statier (dta. 5/15/78)
containing the field operations prngram for WIPP holes H4a, b,
ana c.

Geophysical Logging

Three xinds of information are to be obtained by geophysical
logging: (1) maintenance of stratigraphic control,
identification of rock types in the hole and verification of
core depths; (2) identification of fluid-bearing zones and.
cuslitative evaluation of relative permeabilities for future
nydrologic Investigations; {3) measurement of up-hole
sound-wave velocity, to determine elastic properties of the
rock to aid in the interpretation of future seismic suc 2ys of
Nasn Draw, if any. For example, the first kind of information
micht entail density, natural gimma, neutron and sonic logs.
The second kind might entail Ryqn, Ry and neutron logs. The

third kind might entail sonic and up-hole velocity logs.

Czs

3 are to be cased to about 50 feet below the top of
sa’ evaporite residuum at the top of the Salado

For ing 5~172 inches (minimum! outside diameter steel
cas !1ow for multiple compiletinn for hydrologic testing
at me.

nf casing is tc be accomp!isned so as *o r1solate

agiifers fror ore another so that fluids from ther 7 not
cros:-flow through the cement. Bond logs and trace: testing
will te prescribed later during the hydrologic testing prograr,

b time the inteqrity of the cement behind casing will te

cerenting, e holes are to be filled with
rerporarily abardoned, awaiting hydrologjic

approved:_ /S
LY R. Hill, Supervisor
Nuclear Waste Technoclogy
Division %311

A-13
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DRILLING AND TESTING PLAN

complLied by

R. D. Statler
Division 1133
and
P. D. Seward
Division 113%

Sandia Laboritories



INTRODUCTION TO APPENDIX B, DRILLING AND TESTING PLAN

The drilling and testing plan is tne translation ot technical
nliectivwes contained 1n documents in Appendix A into tield engineering
terms. (Changes or amendments are included as well. The approvals and
permits obtained tram various agencies nr.or t¢ drilling are kept on tile

bt are not i1ncluded here.



Field Operations Program of Sandia Labs
WIPP Site Investigations

(Mature & Effects of Salt Dissoclution, Nash Draw:

Nashk Draw Locations

Explcratory Wells: Sections:
WIiPP 25 15, T22S, RINE
WIPP 26 29, T228, R30E .
WIPP 27 21, T23s, RIDE G "
WIPP 28 18, T218, RILF ",
WIPP 29 34, T225, R3EE L °
WIPP 30 33, T215, RIIE ' L
r}/:/:/.
H
Purpose: ToO reveal subsurface stratigraphy and hyciologic v inc

Nash Draw in order to determine the relatinn hatwnen
stryctures, surface features and evapnrate dissolotinmpi-

Al

D. Sta’?p'.‘ LPPIV'"‘:
Pivieion 1133
Field Engineering Projecys

M /
4 /// ///1 iy
L 74 AL
111, /Supervicor

L
Division S
/N/clear Waste Technclogy

Prepared by

A A

hpproved by_ y kq - L
McK:ernan, Supervisor
Didisior 5342
Nuclear Waste Programs
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INTRODUCT1ON

desingn criteria for six exploratory wells to invest:g
iopv in the Nashk Draw. It descrihes the erervaticna:
¢ ric’d activiries required to meet spe-ified cbjectiv
dures with drawings, specifications, and instructicns necescsr

v contrel of essent:al features. The Sandia Qualitwy Asscrar
for WIPP Sire Evaluation is expected to cover activirties asso ... :

Jd program.



nas been actepted oS
. 'ns af rthe Nash Draw, re i
rorr cheed in its entirety for ase in the rancac. of this prodert,

“nocriter

re, it

Sandia Laboratones

S line 29, 1978 o
R. . Statler, 1233
J. amber t, 11

Jrireria for WIPP 25 Through WIPP 30, and Their Quality
A~ - ance

Tnis memorandum is separately reproduced in Appendix A. Pages -3 nf

rne dralling and festing program are therefore abridged.
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brilling Parameters and Expected Drilling Requirements

The following drilling program is inteunded to be typical fcr each o
the six Nash Draw boreholes, WIPP 25 through 30. The diameters of

holes and drilling techniques will be basically similar, but the d¢
of formations and total depths will naturally vary according to lac
For guidance on depth projection, refer to previous section cecnLain

geologic prognosis.

1.

[N}

Level and prepare a suitable surface location compatible with
local terrain and drilling eguipment selected.

te borehole according to surveyed location and establi
concrete monument with brass cap in the immediate vicinity of
borehole such that it can be utilized as the datum puint for ali
vertical measurements of the drilling, coring and logging activitie-.
Once established, this marker should be surveyed by a certi!icd

land surveyor to establish vertical elcvation of the benchmars
within + one foot of nearest National Geodetic Survey and the latcra!
coordinates within + one foot with respect to nearest section cerner.

Move in rig and rig up in a manner such that a continuous core cun

be taken from as near the surface as practicable to the toral depth.
The core should be at least 3-5/8" diameter or the largest practicallw
obtainable in continuous coring operation. Utilize a drillieg and
circularing fluid best suited for promoting f 11 core recovery.

I'se additives as required to control loss of circulation keeping

in mind the desire to convert these boreholes into hvdrolopic
observation wells. All core is to be logged, marked, and handled
arcording to procedures outlined in Section IIT.A.

Duty peologist will closely monitor core production and estabins
tetal depth.  Total depth is expected tr be about 50 feet below
the tep of salt and past the evaporite residuum at the Top of the
Salade Formation.

1

Upon reaching total deptch, beretcle will he conditienc
fer geophvsical logging by a cowmercial firm it
desire. Borehole may have to be opened to accommodate logging

5

vsical logs are to be run to previde information

Ident:itving rock types encounterced

miinteniance of

v, add ir verifyirg core depths

d. Identirying fluid bearing zones
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e. Fvaluvate relative permeabilicies

1. Yr-hcele sonic velocity
. Ocerermine elastic properties of rocks.

tual commerc logs selected te produce the above information
oo established at a larter time after a better understanding
it hole conditions is known. Procedures for logging program
he found in Section IV.B.

Arver lopping operations are completed, the borehole should be made
for running casing and cementing. A string of 5-1/2", 15.5,
vi1sing (or rceasonable equivalent) with centralizers will be
stood and cemented to the surface. A prime reason for casing is

t isolate agquifers from one another and procedures desciibed in

neotiom 111, must be followed.

U oonoconpleticon of casing and cementing, the well should be tilled

with cresh water and covered with a temporary, removable caj.

ieave hole temperarvil

opetential hazards

2as ot aila
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Portions of this ficld activity are considered of such a

thoe

OPERATING PROCLDUR FOR QUALITY CONTROL REQUIREM

anific:

nuality control measvres have bren established and these are

~ub oot to independent andit by Sandia Labaratory Quality Assuran:
personnel as well as NRC Ficld Audit Team, These activities arc:

Al

B,

The :
quaiity control experts whose education, knowledpe and/or experi-
tiim qualified to assure adherence to operating procedures or to o
certify that desired ohjectives have becn met.

“or

When designated, this individual shall take appropriate measure .

Medasurement of Surface Locatien and Elevation
Core Logging and dandling and Storage
Geophysical logging

Casing and Cementing.

detail or veview-l oow o

above activities will be monitored

sepotiate with pertinent officials to whatever ¢xtent necessar. to s
eeeptable resulrs.




Leagsurement of Surface Looerien and Elevetion

The general loecation will be established hy Division $311 foliowiny o
: ferivity surveys, surface features, ac rscibidl :

i

Tt

rether gee-prlitical renside

v

srelicinary land surves

rations,

o oqurdaoted Ty o Revdistered Land Sureds Lo setad e Guces b4
Sesodor odrill o Iroation and pad e darie, .

will o be estabplivhied with nearvst sectson b Cran '

Ui serneds 1o provide data TS S
fermite,  Lrawvings €7 s@erhes suitabl G S P < ot
~ohritted.  After pod construction is arothe Lt o
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{oere Logging ond Handling and Storage

A duty geologist will 1ng and measure core as it is rer. fros
barrci. When drill cuttings are requirca, duty pecl: U will
thev thev havc been taken, washed and dricd. They should them be
ticd in 190" bundles, boxed, and markrd with well identity, and
taken. Crttings will then be taken te care storage in Carlsbad
with (ore.

A record should be kept showing date and tour, scquence
Jepih o of interval, footage of core recoverced, and perc :
signitficant intersvals are missing, the depth and interval of missing
tnre chould be recerded as well as any determinable phvsical propertes
the fermation.  Rig eperating conditions such as RPN, weipht on |}
cirveutating rressure should also be kept.

v
234

Fer woke of consistency, a routine has been established for handlinge an
iarking core at the drill pad ws follows:

(i ring contracter and roustabouts will Tav barrel down ana fon
harrel. The duty geoloegist will supervise removal from core harre!
:and placement in troughs in the order they come ont ot barro. tor
inspection and measurement.  Troughs are marked vrange or red
indicating top end and black indicating dewn directicn.

- 17 core Is suitable for marking, each major piece should e
marked with & waterproof, black-ink arrow pointing in the diveotion
the hole is advancing. If core is not suitable tor mirking, the
ahove is to be marked on siceving using an indelible, waterpract,
Blact marking pen.

iy ddentify and medasure all core picces, mara to the nearn b

oot relative te measurements of drill pipe, express t.

Clusest

poovth oo toor. Sote:r o all depith measaren

dushing unless therwise specii:

s oave Gy on et

side ol the

Y e tron oovore shed and separate tooapprapriate lengeia,
' P

Bores,  Tape boxes
- i core inrerv I,

insers into

itentity and dej.

cLveve an

oo hox with
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PRIt ¥4

riov to loggirg, a Sandia representativi will mect with tio
prgning enpinver, prescat “lastructions to Logeing C i
 tellowing pages, and discuss:

a. The entire logging prograr and any spuecial resu

Hole conditions that may cause problems

I intercst.

- Zones EhE

The cquipment will be "warmed up' four th  adequate amount
rive and teols will be checked to se: th chev are functiuin,
croperly upon arrival at the location.

oL #miy and Kme will be measured on muwdl sanples.  FEstinai o vau s
are not acceptable.  The service company should rae the sample toc oo
¢ mud press.

Proper scales wiil be used on each lup.
Sidewall ace ompensated Neutron log- and il density §ore-id

2 wiil be 1an on linestene matrix over the ronos ol gntere b,
revardless of the litheiopge.

mipment will hoe tested while running in bele.
w1 ove aneoatlor e ocalibratiens wall be o showm ooy b Laroe

valibrations will bu shown Py all dinsity ani oo vy 08
arien (heoss wild o be shown for ali dntegrated Ao a0 ¢

por rings the caliner [N TRREED PO N
casi readines,
S ot mest b whown,
BRI FI -~ Byoat east 200 fLon.
he cnimes ctivr winl o be ocompleress filles ne
N Suvt ws f= sh HE AN i

Candis represemialive.

m
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LOG QUALITY REPORTY

——w Log Da'e Current Date

Hele . _ .

Run Engr.

Log —o o

Field Prony Finel Pr vn:} Log &rciysr _ I N R

CHECK ALL HCXES - AZCEPTaRIE YESOR
UNACCESTaBLE NO REMARKS.

Swchoms nct opEicot.a 1o @ paric ar beieita,

Code Rer ks » *= Ve praor Secs o0 *oomren

For Eagep e Fr |

tel bror o~

Leave Blonu.

A, HEADING YES NO :
T e s e :
¥. Costecr Fasting i sed H
2. Masding Dava Praperts Cempieved P L ) :
3. Equ-pment Used Se.- en Completed ; ! |
e —_— . .
¢ Equismen Cata Sacrion Compiered F_;_j L -
5. Scale Chonges Nered an Mead.ng [ o . . .
6. Are oli sbnormal cond tons erplared inthe ]y
emarky vecton b .
8. CAULIBRATIONS AND SCALES

i. Scaiws Correct for Aian

2. Scales Lbelled

3 Srate Changes Lzberad H
4. Zerowy Rerorded

5. Belorw Log Col neotions

-
T

e

7. Repeas Secr ~n Poioiare

6. Ales (og Cohbratons J
]

B. Repror Seitom Acrepiohle | I S ) R
C, VALIDITY OF LOG
1. Do Leg vatues fail w.shin rsasonchie Limiey S [ . . -
3. Curves on Depth VR —
4. Coggnp Speed Ind cared U -
$. Logging Speed Carrect J . [N
D, APPEARANCE - m e = o
Y. Prianing ot Typong Ness r o e .
2. Prosnng o Traung Accvia L _ , . .
Y. Goid and Pan Tiacar — !
A, Splices Yrra-ght and Cleon ——- . ———— _,K
3, Film Correctly Procassed —— s ———— e — e . — e — _!
&, Genvial Prnt Qualiry e - ————— e _J
[
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July 26, 1978

Casing and Cementing

I. lnspect casing to be run. Sand blast if necessary to remouve
severc rust flakes, Pits of rust without flakes may actually
enhance bonding.

2. Condition hole, ream if necessary to remove tight places.

3. Condition fluid until mostly free of cuttings.

4. Install a combinaticn float shoe.

5. Stand casing with centralizer. Utilize lops to determine leo
as well as routine spacing of 60-90 feet apart.

4. Begin pumping and displace well fluid with mud flush, then -v:.
and cement slurry. Use 70-30 poz wix, salt to saturation, .
27 bentonite gel.

7. Ulsplacement rate approximatelv 2-1/2 barrels per minute.

~.  Bump plug with approximately 500 psi over pumping-mixing rats .
Mix 1000 psi, cluse in head.

4. Wi 48 hours.

U, Nipple up after 36 hours.

issued by State Fngineer; in particalar,
wsing shall ot be 1lled or ¢
catien e the State Faeginver OFt
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Sandia Laboratories

cate  August 18, 1978 A'LuGaerdue New Mes -

Lverere Ca tore

2 Distribution

from R. D. Statler:1133

Supplement #1 to Field Operating Program WIPP #25 thru #30

sSulye.

The following additions and modifications to the Field Operating
Program for the Nash Lraw Exploratory Wells, WIPP #25 thru #30 are
forwarded for your use and information:

A. Fourteen (14) coples of the As Built Survey of the hole
location should be distributed as follows:

Fenix & Scisson-Carlsbad

Fenix & Scisson-Las Vepas
Sandia-Carlsbad

Sandia-R. D. Statler:1133 (2 coples)
Sandia-P. D. Seward:1135

C. Jones-USGS, Special Project Div., Denver, CO
G. 0. Bachman, USGS-WRD

J. Mercer, USGS-WRD

5. J. Lambert:5311, SLA-ALB
Archives:5310 (2 coples)

New Mexico State Engineer, Roswell, NM
USGS Area Geologist, Roswell, NM

,_4
(2 QW X~ P R

—_

E. 1. Run Geophysical Logs up to the highest level that will hold
fluid. Estimated to be *220-feet.

12~ to be run as follows:

1. Densilog 4. Dual Laterolog
2. BHC Acoustilog 5. Compensated Neutron
1. Micra Laterolog 6. MUp Hole Velocity”

Mercer ,CSGS-WRD to distribution of all legs.

v+t Logyping, Hendling and Storage procedures are meodified
te include photography of core at the drill site as socn
w- it Lus beun logged and identified by thke Duty Ceclogist

ind bufore it is sleeved for storage.

s of all core photographs are to be madc by %Sandia Laboreterics
~uted as follows:

Five cuvpl
and dietr

3 Copies - Division 5311
1 Copy - C. L. Jones, USGS, Denver, €O
1 Copy - G. 0. Bachman, USGS-WRD

B-24



INTRODUCTION TO APPENDIX C, HOLE HISTORY

The hole history is a document provided soon atter completion of the
rorehole, and 1t sumarizes the relevant intormation on the daily log
kept by the contractor. The hole history is not edited to ensure
contormance 1n every detaill with later information developed ror previous
-rapters. Further 1ntomnation may be obtained as necessary through

exa;nanion of the original dally time logs.



FENIX & SCISSON, INC.

HOLE HISTORY DATA

Fu Sandia Lab

“WilP =30 - T.Ro. (3. No.
TYREHC.E Exploratory
'lew Mexico ZOUNTY Eddy

* 665.01' FHL, 174.92' FWL

| seapoe0 9-8-78
< Salt base mud
crmea s rE
BDORE WOLE RECORD CASING RECDRD i
H P 1
L) wY Fi. H wALL GRADE [ CPL'G ! FROm | 0 - L -
i o, |
e !
4.950 15.50% J-55 | ST&C |+ 1.3': 912' | cés I
[ j !
i ! 4
|
PLUGS i
- - |
- -t §
S :
12EFEPEN';
OPERATIONAL DELAY TIME WORK-NEG TIME
ment Repane 0.07,.., 1.24
Q EETRY
~ aars —o1t T ore. da.y - e

0.93 50 |7 anrs Q.13 +-.s | Coring LG5

. T 13 .00

. doys |4 D. Ea-.pment o cra s

) - 4.0, Weather 010 4ors | <tn sorze ame oo

%14 & Condition fud 0,89 <o

220 4eny jT0TAL

B _ o |Free Stuck §rili Pipe QI8 4s.e | Seeerroe n
Jocaning DL2] 1n. IO R
ear 9.73 1.93 4aus frovac ELaPsED TinE

Tocation: 565.79'FiL, 173.63" FuL, Sec. 32

tlevation 3427

223 -
BT
EIN tiamw

T “Penn. Rrilling Co. Failinc 003 23.95..,

WD : it




9-14-78

9-15-78

9-16-7C

9-12-78

9-19-72

9-22-78
9-23-72

WIPP #30
HOLE HISTORY

Moved in Pennsylvania Drilling Company's rig #1 and riajed up.
Cut core #1 thru #3 using 3" 0.0. Shelby tutes from 0' 0 6 - €
and stuck tube, left in the hole. Mixed up salt base nui. Rar

31 tapered tap in the hole ans washed 6" inside the tube.

Recovered the Shelby tube with a tapered tap. Made up 3" x 27 cc
bit or an Ace core barrel and cut core #& and #5 from £' - £’ n
Opened 3" hole to 6-1/8" from 0' to 17'. MNade up €-1/7" » 3-1/2

bit and cut core #6 thru #10 from 17’ to 61" with 0" sriit core
barrel.
Pin secured from $-9-70 40 9-11-7%. Cu% core #1171 thru =1{ froe
to 137'. lranged out to a 25' core bLerrel at £1°.
Started losine flu'd a. 17¢

Fiat

Completed core #16 from 138" to 156'.
and had 75. returns at 156'. Mixed wud and Tost circulation rate
Cut core #17 thru #21 from 156' to 19¢', tad 40° to &5»
after 166",

returns

Completed core #21 from 198" to 204'. Cut core =22 tnry
204" to 259’ witn 50° to 207 returns. Opened 6-1/8" hLole
fram 0' to 239', had 957 returns at 190" while rearir:.

Opened €-1/8" hale to 8-3/4" from 239' to 24€'. Ran 77 O .

re
IFa

core

2]

to 246’ and packed off. Cut core #26 thru =29 fror 77 e 37
Completed core =29 from 336° to 342' and cut core =77 thre =77 fp
3450 to 398

forpleted core =32 fron 392 ta 419'.  Cut core =30 Lo o e

to 437",

Rifg secured from 9-3€-78 to 9-10-76. Cut cere =36 thry = 3 Tyoe 007
to 3E7°.

Comnieted care #3137 Fraw 367 tg 777, Cut cora sdT and Ol e

to £32°

reenloted core =41 fror 37" 1o 1371 Thaared out ool SR

tarenl and cut core -47 thru =46 from 6237 Lo 6857.

(et core =47 thy,
Lost enrraviratets

Covcleted core =46 from €&5' to 7C4°.
704 to 762'. Startec losing fluic at 745°.
1C” barrels of mud and regained %27 retuyrrvs.

Cut care =57 thru =53 from 762 tc 262° «ith 35 returre.
Cut core =54 and =35 from 862' to 912'.
7" 0.0. casing cut of the hole. Opened (-~1/27
from 246' to 368°' with 90° returns.

hale teo 7-7/7

Par USGS logs. Tulleg v



Page 2
WIPP =30
HOLE HISTORY

§-29-78 Rig secured from 9-23-78 to £-29-78. Upened 6-1/8" hole to 7-7/8"
from 368' ta 912' and drilled Lo 912'. Pulled out of hole, stuck
drill pipe at 700' and worked free. Pulled to 640' and could not

viork free.

9-36-78 Made up jars and overshot, jarred drill pipe free.

480" and warked free. Made trip with 7-7/8" bit and cleaned out
6' of fill. Conditioned hole for logs. Fan Dresser Atlas logs.

10-1-78 Ran Seisric Reference Service's seismic survey.

0615 hours.

Secured rig at

i0-2-72 Rig secured to O hours. Ran 23 joinis (922.05') of 5-1/2" 0.C.,

15.8C#, J-55 casing and set at 912'. Cemerted annulus using

Dowell with 1000 gallons of muc wash cheacd of 75 sacks of RFC cevent
and 27C sacks of 70% class “(" cement, 207 Litepoz 3 with 19.4 sper
Total slurry volume

sack of salt, 27 gel and 0.17 salt dispersant.

was AC% ft3. Lost circulation after 37 barrels of sturry was

pucped. Displaced cenent with 22 barrels of water and regained
Cement circulated

partial circulaticn after pumping 6 barrels.

to surface and fell back when pumping stopped.

Rigyed down. Hole completed.

LOG IMDEX SHLET

CEPTH DEPTH

TYPE LOG DATE RUN_NO. DRILLER LOGGER

ORLSSER ATLAS LUGS
BIIC Acoustilog 9-30-7¢ 1 912 910
Compensated Densilog 2-30-78 1 912 910
licro-Lateroirq 9-30-78 1 are 810
bual Laterolog 9-30-78 1 512 909
Compensated lleutrer 9-30-78 1 912 gre
Gamma

SETSTT _REFCRCNCE SERVICE LOG
Seismic Survey 9-30-78 1 912 910

H0TL: Logs furniLbel FaS/Mercury.

Cement in place at
1020 hours. Cut off casing at 1.3'. PRan Bennet temperature survey.

Stuck pipe again ot

a7
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WIPP #30
CORE NO. | INTERVAL (IN FT.)| RPN wor,  |PRESS PSHrr.comep|FT. REC.| % REC. .
9/8/78 e
1 u 2t 2 USING YHELBY TUBES 20 7% | 2" 27 | 1a0%
R Y zj 4t o o 200 0 2020 | 2o 4130\7;_ v—_A
> e derer foo e o p oo o2z fo2tetigeer o4
soore | {1 T A R BTN
4 6" 6" |12.0 85 5.5 3 55 1
< o o e 5o [ e e ]
b 17.e {21 | 10 4| o6 | es: LI
; i1 1 0 N 9.3 o 45,62
AT a1 35 o | 7 | om #,9,10
: a1 51 75 w0 ] e s1e 11,12,1%, 14
" 51 €1 5 _xo:_: f_ 79;37 1 e 16,17, 18,1
Wy e
ol I is " 6avo 200 10 | e | e RN
% 71 §51 75 6000 | 200 10 _ 10 1007 Y
13 k1 | toz 78 gogo | 200 | 21 | 1s.2 720 bo- 13
14 102 |12 78 E000 200 | 19 14, 75 34 - 39
1s AT R EER I 4 5000 o 200 10 f.1 e 40 - z.
I
ERR I . - . X
1 11l 156 75 5000 225 25 6| Thuk 43 - 50
1 136 166 75 " 5000 500 10 0 e s1
1 s ] 176 0 | 700 | 250 | 1w | 1w 107 52
15 D i we e | soEo = '»7 IO 53 - 56
o0 R T &% {_s00G | 175 | 10 | &. &2 “T - oR0
21 T ) £5 ] so00 | 175 ] 0 | 10 wo ] sl - oes
2 i 14 &5 5000 200 10 9.0 o 65 - ik
5 oo 224 8 | s000 | 200 | 10 | 9.6 967 09 - 172
24 oo 23 §5 | soo0 | 200 | 10 | a.s5 ast |
75 - 159 85 " 9000 150 2 2.8 ] urar |
ajiaiE | [ T R )
26 ; IR {17 104 12,000 250 25 2 1047,
27 |84 307 | 108 | 12,000 250 23 | 235 o i
o [m e (s w |5 T o |
24 § tAN 47,5 80 12,000 250 16 13.1 79.4%
300 [ s e | so | 1s,000] s00 | 2t | 22,7 | 108% o
31 1 oo Tae T w0 T is,000] 250 | 25 | z6.2 ] 10s: i
3] Taie™ 71 35T T{ag000] 250 [ 25 | 24 ] 6% ] -
33 Tee Jaan | es 14,000 | 250 25 sgn, | 7T
w | e Jaer 95 15,000 | 200 BT Joen | 7T
35 T 67 jser T ]9 15,0600 | 200 | 20 " ee.s% | -
ToTaT cos L




WIPP #30

’ CTIC,
coRE NO. | INTERVAY (IR FT.)] RPM WwoB  |PRESS PSTFT.CcORED

IR

' wa7 st RS 17,000 150 25

o | 12 537 85 12,000 175 25

3 537 562 90 14,000 200 ' 25..-
. A ,_T__ —t .

34 562 587 90 14,000 200 7725

L0 587 612 93 14,000 200 25

o 612 ~33 40 146,000 | 200 | 21 _ | 236 | Mz.an
4 61 643 90 | 14,000 | 200 o | 9.7 4§77
&3 643 654 90 14,000 200 11 11 o0

44 f54 663 w0 10,000 200 R 3,75 Al

!
i 670 90 10,000 200 6 15,5 - ] [
: N ’ i
1
i

T S
Lh hou 104 &U 107, 000 200 o5 [ 20

T 127 B0 10,000 200 hR! K1 L
e ioT0? | 744 I 8,000 200 17 [ i

X3 {762 516 7-8,000 200 18 | CUR]

be8 | 1
e 47 1 as §,000 | 200 25 2900 | ol
g12 100 12,000 200 25 : [
437 Yoo 12,000 150 25 1t
a62 10 5 yace
| ga1 g 20 U jaas
1 . |
9l 1 o3 i 2 _ 2541 L
Voo
, - J B !
i
i oo e !
, i | |
) - T - YT T i
B B .
" ot I - - - ] ' -
I i JE I P S R J _




SURVEY MONUMENT "AS BUILT "
WIRR3O

SECTION33. ,TOWNSHIP21S _ RANGE ILE_NM.PM
EDDY COUNTY,NEW MEXICO

ELEVATION OF BRASS MONUMENT 3427.54'
2 FNL &173.63 FWL

‘ N8B S8 WIGLY)
[ /Noomz'w,sse.?s'

I
| &.«—B8ross Monu.nant i
\NSS °58'w, i73.63 I

SEE DETAIL — _ [

TH i
- f
o
N}
e
1"=1000’ i ;
= \ ;Vol }} D11l Hole
8 I caie
S ! O/ "~ N 7l“ c?
Q
2 ! Bross Monumanf /
| /
|
i
This is ity that r [] lotwas
modc notes o a'gf:nga?'m eurvay
mode ma andvc frue and correct 1o the
best of my knowiedge and beliet.
A 7 i

éa«, Yol %ﬁ
Dan R. Reddy

MMPEBL 8S%5452




WIPP #30
AS BUILT HOLE CONDITIONS
AS OF 10/2/78

“Hole to 245
a}
2 A
;ﬁ S0 1.8 Wolr o 91
ol 1o
|
4
2l
- — =5, 00 1550=
O,
&' 7 155 Casing cemented
. at 912 with 463 ft°
0
il [G
o F
o
a
Q

A
NOT TO SCALE | o



WIPP 30 Logs!

Top ot Rottam
Lagged tagged
1S Crmpany s [02 [nt:erval3 Interval Date
_ L (teet} _(reet)
BHC Aoustileg Dresser Atlas WI467TW 10 9013 9,/30,/7¢
JCompensated Dresser Atlas 74675 5 908 9/30/7R
Densilog
anpens ated Dresser Atlas W4662 Surt. 908 9/30.78
Neutran/Gamma Ray
Dusi Laterolog Dresser Atlas W1467% 10 908 9/33/78
-
Diqital velocity Selsmic Reterence N/A 10 904 10714 74
Conwersion Service, Inc.
Micro-Laterolog Dresser 2tlas W7467Y 30 907 %30 o

iJinal data 1= retained 1n Sandia WIPP Central File, Division 4342,
Sardia Nationsl Laboratories, Albuquergue, NM, 87185,

“tider number tar logs available through West Texar Flectris Ioq Serwvice,
I, 'EISTY, (0% West wall Avenue, Midland, TX.

Teasred frar gromnd surrace; elavation ofraicrally 347

Ss13mic Reterence Service, Inc., Tulsa, OK.



