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1.0 ABSTRACT

The borehole WIPP-13 was drilled in the SW 1/4 section 17, T22S, R31E
of eastern Eddy County during July and August, 1978, to investigate the
nature of a resistivity anomaly. <he stratigraphic section was normal,
cons ~ting cf 13 feet of Quaternary deposits (including artificial fill
Eor drill pad), 53 feet of the Triassic Santa Rosa Sandstone, 451 feet of
Dewcy Lake Red Beds, 269 feet of the Rustler Pormation and 179 feet of
the upper member of the Salado Formation, Consecutive cores were taken
from 570 to 595, 656 to 729, and 827 to 878 feet., Cuttings were
collected at 10~foot intervals throughout the rest of tne hole.
Geophysical logs were run to aid in interpretation of the stratigraphy.

The WIPP is to demonstrate (through limited operations) disposal
technology for transuranic {TRU) defense wastes. Eventual conversion of
the facility to a repository for TRU defense wastes is anticipated. The
WIPP will also provide research facilities for interactions between high-

level waste and salt.



2.0 INTRODUCTION
by
1 2
D. W. Powers and W. D. Weart

The introduction describes background information on the Waste

Isolation Pilot Plant (WIPP) and the investigations involving WIPP 13.

2.1 The Purpose of WIPP

The purpose of the WIPP is distinct from that of several other
projects for the disposal of radioactive waste. The WIPP is planned to
demonstrate disposal technology for the transuranic (TRU) waste resulting
from this nation's defense programs of over 30 years. Aftes a period
{5-10 years) of limited {pilot} operation, during which the waste is
readily retrievable, it is anticipated that the WIPP will be converted to
a full-scale repository for permanent disposal of defense TRU waste. The
WIPP plans also include a research facility to examine, on a large scale,
the interactions between bedded salt and h.gh-level radioactive waste
resulting from thermal and radiation fluxes. There is no plan at this
time to dispose of high-level waste or spent fuel in the WIPP. DOE had
expressed an intent to request licensing of the WIPP by the Nuclear
Requlatory Commission (NRC}. This licensi.g policy was not acceptable to
the Congressional committees responsible for WIPP and DOE has agreed to
proceed without licensing.

Additional information on the WIPP and characterization of the WIPP

site may be found in Powers, et. al. (1973).

1 .
Division 4511, Sandia Laboratories, Albuquerque, NM
ZDepart;ment 4510, Sandia Laboratories, Albuguergue, NM
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2.2. The Purpose of WIPP 13

Vipe (1963) and Reddy (1961) have mapped various surficial features
around Nash Draw and Malaga Bend which have moie recently been called
"breccia pipes."” Mississippi Chemical Corporation has mined under Hill C
(Vine, 1963) where a brecciated mass of rock was encountered in the
McNutt potash zone, Thus concern was born that such stroctures might
pose paths Eor radionuclide mijration from the WIPP. Field mapping and
exploration methods were applied to screen For such structures at the
WIPP.

The most useful screening method has been electrical resistivity.
Tests of the method over Hills A and C and the Weaver location, known to
be brecciated at depth, produced anomalously low resistivities (Elliot,
1976}. While these and other tests of resistivity do not indicate a
unique response to "breccia pipes,” the technique is useful for screening.,

A 1977 resistivity survey of the WIPP site (Elliot, 1977) at close,
regular spacings indicated a resistivity anomaly in section 17, T225,
R3I1E, similar to, but of lesser magnitude than, that found at Hili C. a
resurvey in 1978 (Bell, 1979} verified the anomaly and more precisely
located the center for drilling of WIPP 13,

WIPP 13 is located near the center of the resistivity anomaly in
order to best examine the nature of the anomaly. It is expected that a
"breccia pipe" would be manifest as very disturbed or uninterpretable
stratigcaphy. The normal stratigraphy was forecast as a measure of any
disturbance. Geophysical logs, including electrical logs, were utilized
to determine physical properties useful in interpretation of the
stratigraphy.

This report is of basic geological data which may be compared with
other boreholes and normal stratigraphy. An intecpretive report of the
subsurface causes of the resistivity anomaly is in preparation.

Additional details regarding the background and justification For

WIPP 13 are in Appendix A.

3=



3,0 GFOLOGIC DATA FOR BOREHOLE WIPP 13
by

J. L. Gonzales1 and C. L. Jones2

3.1 Abstract

Borehole WIPP 13 was drilled in the north-central part of the Waste
Isolation Pilot Plant site in eastern Eddy County, New Mexico, during
July and August, 1978, to test a near-surface resistivity anomaly. The
rocks penetrated included the Santa Rosa Sandstone of Triassic age and
the Dewey Lake Red Beds, the Rustler Formation, and the upper part of the
Salado Formation of Permian age. Detailed lithologic and geophysical

1ngs of the borehole are presented in this chapter.

3.2 Introduction

Borehole WIPP 13 is an exploratory borehole drilled to determine the
nature of a resistivity anamaly in the north-central part aof the WIPP
{(Waste Isolation Pilot Plant} site. The drilling was done on behalf of
the WIPP project office of the DOE (U.S. Department of Enargy).

All measurements related to the drill hole are reported in the
inch-pound system. These units are used to facilitate direct comparison
of measurements made by surveyors in establishing the geographic
coordinates of WIPP 13, by drillers in reporting well depths for cuttings
and cores, and by geophysical loggers in recording inhole variations in
rock properties with depth. If Metric units are desired, the following

conversion factors should be used:

Multiply English unit By To obtain Metric unit

foot (ft} 0.3048 meter (m)

inch {in) 25.4 millimeter (mnm)

inch (in} 2.54 centimeter (cm)

pounds per Ssquare inch 0.06895 megapascal (MPa)
(lb/inz)

lE‘eni.x & Scisson, Inc., Carlsbad, New Mexico

2U.S. Geological Survey, Denver, Colorado
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3.3 pescription of WIPP 13

WIPP 13 is in eastern EJddy County, New Mexico, in the SW 1/4
section 17, T22S, R31E (Figure 1l; Table l1). The borehole was drilled
between July 24 and August 4, 1978, to a depth of 1,025 feet, measured
from a land-surface altitude of 3,405.43 feet above mean sea level.
Consecutive oores were taken from 570 to 595, 656 to 729, and B27 to 878
feet; cuttings were cnllected at 1l0~foot intervals throughout other parts
of the hole. The cuttings and cores were logged at the drill site, and a
detailed lithologic log of the borehole (Table 2; Figure 2) was prepared
by S. L. Drellack, Jr., J. L. Gonzales, and A. F. McIntyre of F&S (Fenix
& Scisson, Inc.).

WIPP 13 penetrated a normal stratigraphic section of red beds and
evapotites resembling the section found in other parts of the WIPP site
(Jones, 1973)., The red beds included sandstone and siltstone of the
Santa Rosa Sandstone of Triassic age and siltstone, mudstone, and
sandstone of the Dewey Lake Red Beds of Permian age. The evaporites
comprised anhydrite {partially altered to gypsum}, halite, dolomite,
mudstone, and siltstone of the Rustler Formation, and about 160 feet of
halite, polyhalite, and siltstone of the Saladc Formation, both of
Permian age. Additional stratigraphic details are summarized in Table 2.
Litheclogic details of the formations are yiven in Table 3. The lithology
is interpreted and correlated with selected geophysical logs on Figure 2,

As part of the exploratory work, geophysical logs were taken the full
length of the borehole. The logging was done to facilitate the
identification and correlation of rock units, the identification of gross
lithologies {i.e., dolcmite, anhydrite, polyhalite, and halite} and to
provide a depth determination independent of that indicated by drill-rod
measurement. The geophysical logs included (1) gamma-ray curve that
recorded variations in the distribution of potassium and other
radiocactive elements, (2) a gamma-gamma curve that recorded variations in
rock density, and (3) a neutron curve that recorded variations in the

distribution of hydrogen.
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Table 2.--Stratigraphic summary of berehole WIPP-13

Depth intervall

Pock unit Feet
Quaternary depasits’ 0-13
Triassic rocks
Santa Rosa Sandstone 13-66
Permian rocks
Dewey Lake Red Reds &£-517
Rustler Formaticn 517-248
Nis<sivtion residue 543-550
Magerta Dolomite Member 565-583
Dissolution residue 679-686
Culebra Dolumite Member 733-72%
Dissolution residue 733-735
Top of highest salt in se:tion 745
Salado Formation £46-1,025
Uoper merber 846-1,025
KB 101 ~967
M8 102 ~1.003
3M8 103 (%)
1,000

Paximum depth reCOrgadam-----mmoocmmm oo ccimm

'gepth interve) recorded from compensated neutron-formation cdemsity jog.
“Includes artificial fi11 for drill pad, unnamed sanc dune deposits, and the

Mescalero caliche of Pleistocene age.
MB, marker Led.
“Base of unit,

“Top of unit at 1,018 feet; base beiow 1,021 feet.



Table 1.--Abridged borenole history of WIPP-13
LOCATION: Section 17, 7. 22 5., R, 31 E.
2566 feet from south line
1731 feet from west line

ALTITUDE (LAND SURFACE): 1,405.43 feet. Datum for depth measurements in drilling anc logcing
operations.

LITHOLOGIC LOG PREPARED BY: S. L. Drellack, dr., J. L. Gonzales, and A, F. McIntyre (F85),
July 26 to August 4, 1978.

DRILLING CONTRACTOR: Pennsylvaria Drilling Co.

DRILLING RECORD: Commenced drilling July 26, 1978, and completed on August 4. 1978, at 1,025
feet below land surface.

Hole temporarily abandoned pending conversion to a iydrologic observation

well,
Care Depth interval RFN Height Circulating Feet Feet Percent
No. Feet or bit pressure cored rc.overed recovered
{1bs) (1b/in2)

1 57G-581 60 14,000 2007300 11.C 11.¢ 100

K 581-590 50/6¢C 14,000 00 9.0 3.0 g

3 590-595 50/69 14,000 20C 5.0 5.0 100

4 656-669 80/60 15,000 200/300 13.0 12.6 7

5 669-689 80/60 14,000 200/300 20.0 20.4 12z

3 689-709 65 14,000 200/ 300 6.0 292 i3

7 709-722 65 14,000 200/ 300 13.¢ 13.2 150

8 722-728 65 14,000 200/ 300 7.0 5.0

9 827-853 60 14,000 200 26.C 2.0

10 853-878 60 14,000 300 25.0 22.9

|



Table 3.--Lithologic Tog for borehoie WIPP-13

[tolor designations are from the Rock-Color Chart (Goddard and others, 1948). Depth interval;
no core designates intervals where core was lost during drilling operations]

. N PR Oepth interval
Lithologic description Feet

0-36.0

No core--
Siltstone, grayish-red {10rR 4/2) to dark-reddish-brown (10= 3/4); with

large greenish-gray {56r 6/1} reduction spots, moderately hard; trace

of very fine grained, greenish-gray (Scy 6/1) sandstone; contains some

biotit
Sandstone (50 percent}, grayish-red {10r 4/2} to dark-reddish-brown

(10r 3/4), fine-grained, Subrounded; grayish-red {10r 4/2) to dark-

reddizk-hrown {10r 3/4) mudstone {25 percent); siltstone {25 percent),

same as above; trace of very fine grained greenish-gray (5er 6/1)
---------------------------- 40.0-50.0

- 36.0-40.0

sandstone -
Sandstone, grayish-red (10r 4/2) to dark-reddish-brown {10r 3/4), fine-

grained, some very fine grained, subrounded, hard, biotitic; trace of

grayish-red {10R 2/2) to dark-reddish-brown {i0r 3/4) siltstnne; trace

fine-grained to very fine grained, subrounded, hard, biotitic, 1ight-

olive-gray (5Y 6/1) sandstone; trace of greenish-gray (56¥ 6/1) siltstone~-- 50.0-60.0
Sandstone (B8O percent), 1ight-olive-gray (5¢ 6/1), same as above;

maderately hard to soft grayish-red {10R 4/2} mudstone {10 percent};

light-olive-gray (5¢ 6/1) sandstone; grayish-red (10rR 4/2) to dark-

reddish-brown (10R 3/4) siltstone {10 percent), same as above; trace

of greenish-gray (56¥ 6/1) siltstone, same as above----mae-ceccromacemannooo 60.0-70.0
Siltstone {60 percent), grayish-red (10R 4/2) to dark-reddish-brown

(10r 3/4), grading toward mudstone, hard to mederately hard; some

fissile, grayish-red (10 4/2) mudstone {40 percent)i trace of greenish-

gray (56v 6/1) siltstone, same as above----- ---- ---- 70.0-90.0
Siltstone {70 percent), grayish-red (10r 4/2) to dark-reddish-brown

(10r 3/4}, same as above; mudstone (20 percent), same as above; trace

of greenish-gray (56v6/1) siltstone, same as above -- 9C.0-100.0
Siltstone (90 percent), grayish-red (10rR 4/2) to dark-reddish-brown

(108 3/4), same as above, contains some biotite, few reduction spots; mud-

stone (10 percent), same as above; light-olive-green (5y 6/1) and

greenish-gray {56Y 6/1)si1t5t0NE~===~=rmsmmmmm oo e 100.0-110.0
Siltstone (80 percent) same as above; moderate-reddish-brown (108 4/6}

to dark-reddish-brown (10% 3/4) mudstone (20 percent); trace of

grayish-green (5 5/2) mudstone, and biotitic, 1ight-olive-gray

(5¢ 6/1) siltstone == - 110.0-130.0
Siltstone (90 percent}, same as above; mudstone (10 percent), same as

above; trace of 1ight-olive-gray (5¢ 6/1) siltstone; contains

biotite---ceamccaaana e e e -

130.0-140.0




Table 3.--Lithologic log for borebnle &i?r-13--lsntinued

3 : § Ogpth interval
Litholegic deseription Feat

Siltstone {60 percent), same as above; mudstane (35 percent), same as above;

very hard, palte-yellowish-brown (10YR 5/4) siltstone (5 percent)-----c-c--ooc 140.0-150.0
Siltstone {90 nercent), same as ahcve; dark-reddish-brown (108 374} mudstone

{10 percent); trace of moderate-reddish-brown (10R 4/6) mudstone------------~-- 150.0-160.0
Mudstone (40 percent), dark-reddish-brown (10R 3/4); dark-reddish-brown

(108 3/4) siltstane (30 percent); very fine grained, grayish-red

(108 4/2) to dark-reddish-orown (10r 3/4) sandstone (20 percent)------c----naee 160.0-17G.0
Siltstone (80 percent), same as above; mudstone (20 percent), same

as above; trace of sandstone, same as abOVE-~-------ecammmmmcmmm 170.0-140.0

Siltstone, grayish-red {10R 4/2) to dark-reddish-brown (10R 3/4},

grades into mudstone, trace of small {less than )} mm in diameter), grayisn-

green (10GY 5/2) reduction spots; trace of very fine grained, subrounded,

Tight-olive-gray (5v 5/2} sardstone; trace of very fing grained to

medium-grained, Tight~diive-qray (5¥ 5/2) sandstone-~-sseece—ecemooacoon canne 160.0-190.0
Siltstane (90 percent), same as above; moderately hard, some s1i tly

friable, very fine grained, dark-veddish-brown {(10R 3/4), some ‘ght-

clive-gray {5¥ 5/2) to greenish-gray (56¥ 6/1) sandstone (10 pe-cent);

trace of mudstone, same a$ AbOVE-===-emrmmmmcerees meeee e ame e 190.0-210.7
Siltstone {90 percent), same as above; argillaceous, very fine grained,

dark-reddish-brown {10R 3/4) sandstone {10 percent); trace of very

fine orained to medium-grained, poorly sorted, dark-reddish-brown

{10R /4 5andStOn@--~--==mmmmewmmm atmme e mmemeamme s cemmmcemcmm o oo 210.0-22C.0
Siltstone, dark-reddish-brown (10R 3/4), approaching very fine grained

sanistane in size, hard; trace of reduction SpOts-=-mccmmmomcmmamonnnmeras 220.0-230.0
Siltstane, same as above, becoming finer grained, and biotitic downward;

trace of reduction spots; trace of greenish-gray (56Y 6/1) siltstoneseve---av- 230.0-240.0
Siltstone (70 percent), same as above; moderately hard to slightly

friable; subrounded fine-grained, grayish-orange-pink (5YR 7/2)

sandstone (20 percent); dark-reddish-brown (108 3/4) mudstone {10 percent)---- 240.0-250.0
Siltstone, same as above; trace of dark-reddish-brown (10R 3/4) and

greenish-gray (5ay 6/1) MUASEONE-~--~sr=cmmemmc o e 250.0-310.0
Siltstone, dark-reddish-brown (10r 3/4), slightly biotitic; trace

{less than 1 mm in diam) of greenish-gray (5GY 6/1) reduction spots;

trace of greenish-gray (5GY 6/1} siltstone Tt LT 310.0-320.0
Siltstone (BO percent), same as atove; firm, smooth-textured, dark-

reddish-brown (10R 3/4) mudstone (20 percent)--m-mmmocmmmecmmece e 320.9-336.0
Siltstone (B0 percent), same as above; some grading to mudstone;

mudstone (20 percent}, same as ab T TR 330.0-340.0

-10-



Table 3.--Lithologic log for borehole WIPP-13--Continued

s : A Depth interval
Lithelegic description Feet

Siltstone, same as above; trace of slightly friable, subrounced, fine-grained,

dark-reddish-brown (10R 3/4) sandstone
$.1tstone, same as above; trace of mudstone. same as unit at 320.
Siltstone, dark-reddish-brown {107 3/4); few light-olive-gray {5y 6/1)

reduction spots (2-4 mm N diam)-cmmmmommmms oo o 360.0-390.
Siltstone, same as abOVe-ww-w~-mo-meocecooonn wmeemean. B e e 390.0-420
Siltstone {70 percent}, dark-reddish-brown {108 3/4); trace of greenish-

gray {56y 6/1) reductinn spots (less than 1 mm in diam); dark-reddish-

brown {107 3/4) mudstone (30 percent); trace of very calcareous, very

fine grained, pale-redcish-brown (10R §/4} sandstone - 420.0-430.0
Siltstona (90 percent), same as above; mudstone (10 percent} same as above------ 430.0-44C.0
0
0

340.C-35C.
-33C¢.0 feet--- 350.0-150,

o

o

(=3 -1

Siltstone (80 percent), same as above; mudstone {20 percent},same as above- 430.0-450.
Siltstone, dark-reddish-brown {10r 3/4}, firm to moderately hard 450.0~4€0,
Siltstone {90 percent}, same as above; mudstcne {10 percent}, same as unit at

420.0-430.0 feet--------vom-mue B e e bR Tt 460.0-479.0

3iltstone, same as above 470.C-,10.0
Siltstone, same as above; trace of white (¥9) gypsum 519.0-520,0
Anhydrite, pale-yellowish-brown (10YR 6/2) to light-olive-gray (5v 6/1),

massive te very finely crystalline, brittles------ 520.1-530.0
Anhzdrite (90 percent}, same as above; dark-reddish-brown (10% 3/4} to

mode -~ ie-roddish-brown {10R 4/6) mudstone {10 percent)=-=-ee-cmuocommmcneoneo 530.0-540.0
Anhydrite {79 percent), same as above, some becoming darker toward a3 :

dark-veliowish-brown {i0yr 4/2); chalky, very finely crystalline, very

light gray (~8) gypsum (?0 percent); mudstone (10 percent}, same as unit /

at 530.0-540.0 feet-----~- B L £.0.3-550.0
Gypsum {50 percent}, same as above; anhydrite (30 percent}, same as above;

mudstone (20 percent), same as above-~----- smmmmmmmeeeees 550.0-360.0

25um (70 percent), same as above; anhydrite {30 percent), same as above--- 560.0-565.0
Gypsum {90 percent), same as above; anhydrite {10 percent), same as above;

----------------- 565.0-570.0

selenite vein in anhydrite
Dolomite, 1ight-olive-gray (S¥ 6/1) and plive-gray (5v 4/1)}, silty, thinly

laminated; broken and shattered by numerous fractures dipping 60°-80°

and displacing bedding planes 0.5-1.0 am-------a-unm-v mmmmrsmescesa————— ————an 57C.0-581.
Oolomite, 'ight-olive-gray (Sy 6/1) and olive-gray (5% 4/1), thinly

laminated, dinoing 20°-30°; liberally dotted with solution pits from

584.3 to 584.8 feet; contains network of gypsum veinlets ) mm wide by

1-5 cm long, dipping 60°-70°; few gypsum-filled fractures offset bedding

planes from 1 to 2 mme--- —cviwe-== 58(.0-584.
Gypsum, dark-yellowish-brown {10R 4/2) to dusky-yellowish-brawn {108 272}

very finely crystalline; syarse, silty, wavy laminae dipping 30°-40°,

contains gypsum veiniets and gypsum-filled fractures--

o

]

584.68-590.0

-11-



Table 3.--Lithologic log for borehole WIPP-13--Continued

i i ipti h i M
Lithologic description Deptre;:ter“

Anhydrite, dark-yellowish-brown {(10vr 4/2) and olive-gray {5v 4/1), massive,
nodular ciructure, very finely crystalline, gypsiferous and sparingly

argillaceous; network of gypsum-filled fractures, most dipping ebout 10°------ 590.0-595.C
Anhydrite, light-olive-gray {5r 6/1) to olive-gray (5v 4/1), very finely
crystalline, very hard, brittle, somewhat gypsiferous—-=----=--vcemmnomoooo-m- 595.0-625.0

Gypsum (70-80 percent), clear to white (¥9}, very finely crystalline;

anhydrite (20 percent), Same as above--
Anyhdrite (90 percent), olive-gray (5r 4/1) to light-olive-gray (5v 6/1),

very finely crystalline, very hard; chalky, very finely crystalline,

very light gray (¥8) gypsum {10 percent)sewm=--suuemamceccacnomocomicaaocconnn 650.0-656.0
Gypsum, medium-darx-gray (N4) to medium-gray (#5), very finely crystalline,

argillaceous and in places silty; contains veins of selenite, 2-20 nm

thick, dipping 60°-7C%; nodules of light-olive-gray (5v €/1) to brownish-

gray (5v 4/1), laminated dolomite between 561.0 and 663.4 feet~---c-cmeececnan
Gypsum, brownish-black {5¥r 2/1) and dark-yellowish-brown (10vR 4/2), very

finely crystalline, argiilacenus, veins of selenite, 2-5 mm thick, dippirg

20°-70% single, sil*-filled fracture, 1 cm thick dipping 50° at 665.4

feet----- -————— R e L L L L LT R PP TR 667 .4-6€9.C
Gypsum, brownish-black {5¥® 2/1}, very finely crystalline; contains

large irregular pods and masses of medium-dark-gray (¥4} to medium-gray

(¥5), silty gypsum; irregular bands and laminae of dark-reddish-brown

(107 3/4) mudstone at 676.2-680.5 feet; veins of gypsum, 1-15 mm thick

dipping 50° cut the mudstone bands and 1amiNa@---==smmemcmeommaoommma oo 669.0-083.5
Mudstone, dark-rveddish-brown (107 3/8); contains angular clasts of

brownish-black {5YR 2/1} gypsum from 68).0 to 682.4 feet and a conjugate

set of gypsum veins, 2-20 mm thick dipping 20°-50°-
Gypsum, brownish-black (5YR 2/1}; very finely crystalline; contains

numerous crisscrossing veins of gypsum and . band of dark-gray {¥3)

siltstone at 687.6 feet------ - -~~ 687.6-689.0
Anhydrite, light-olive-gray (5¥ 6/3) and olive-gray (5Y¥ 4/1) to light-

bluish-gray (58 7/1), very finely crystalline; network of gypsum veins,

ranjing from hairline to 1 cm in thickness, dipping 30°-70°-=----omooooeo—- 689.0-693.8
Siltstone, olive-black (5Y 2/1) and yellowish-gruy {5y 8/1}; contains network of

625.0-650.0

a
@
=N
=3
v
@
o
ES

-- 680.5-687 &

QY DS UM Y@ IS = == ==~ = o o o e e e e e e e e 693.8-695.1
Anhydrite, light-olive-gray (5¥ 6/1), very finely crystalline; contains network

of gypsum veins et DR LT --- 695.1-704.3
Dolomite, light-olive-gray (5y 6/1}, very finely crystalline; fractured,

dotted with lense-shaped solution pits, 1-20 mm wide, contains a seam

of moderate-yellowish-brown, silty dolomite at 704.3-705.2 feet--e---em-caoo- 704.3-709.0
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Tabkle 3.--Lithologic lpg for borehole WIPP-13--Contiryed

Lithologic description

Depth interval
Feet

Datomite, light-olive-gray (Sy 6/1), very finely crystalline, highly fractured,
and contains numerous Solution pits, as much as 3 mm wide; contains inter-
bedded laminae of light-brown {5¥R 6/4) siltstone, 1-20 mm thick-—--

Golomite, light-olive-gray (5¥ 6/1), very finely crystalline, argillaceous,

fractured, dotted with solution pitsw-w---=cemrmacwommeamacnann. wmemeraan
Mudstone, medium-gray {~5), soft, fissile
NO COre--w-ccmwa R e L L L i AmLeescdememmCma dm e mn o .
Mugstone {60 percent), medium~dark-gray {(¥4), very soft; contains soft,

chalky, white (¥9) to very light gray (¥B), some moderately hard, firely

crystalline, yellowish-gray (5Y 8/1} and very light gray (#8} g psum

{40 percent}; trace cf vein selenit@ee==n=- e mm e ——— A
Gypsum, predominantly white (N9}, chalky, soft; some fine to medium
crystalitne, very light gray {¥8); contains veins of selenite-—--w--cemncocnnn

Gypsum {80 percent}, predominantly very light gray {¥8}, very light olive

gray (lighter than 5y 6/1) and white (N8), finely crystalline; trace of

chalky, very finely crystalline, ligit-gray {x7) to tight-olive-gray

(5¥ 6/1) anhydrite {20 PErcent}-ecr—em-mme oo oo oo maan
Mudstone (60 percent), dark-reddish-brown (10R 3/4), very soft; colorless,

argillaceous hatite {20 percent}; gypsum {20 percent}, same as above;

trace of anhydrite, 5ame a$ @DOVE-==-w-—=-~--cormmcmemm e e
Anhydrite (60 percent}, Tight-olive-gray (5¢ 6/1), very fim-ly crystalline,

trace of dark-yellowish-brown (10vR 4/2); finely crystallive, very light

gray (n8) gypsum (40 percent); trace of very finely crystaliine, gypsiferous

anhydrite; trace of dark-reddish-brown (I0R 3/4) siltstone
Siltstone (70 percent), moderate-brown (5YR 3/4) to dark-reddish-brown

(10r 3/4), very halitic, argillaceous in part; anhydrite (20 percent),

same as above; gypsum {10 percent), same as above; trace of vein selenite--~--
Siltstone, same as above, very halitic, argillageOus--—---wmo—mmommcommmoo o
Siltstone {BO percent), same as above; trace of fimm, olive~gray (5Y 4/};

siltstone; light-olive-gray {5Y 6/1) anhydrite {20 percent}; trace of

very 1ight gray {MB} QyPSUM-«===mremmom oot emc e cacnacn s ——————-
Siltstone (80 percent), dark-reddish-brown {108 3/4}; friable, moderate-

brown {5YR 3/d) siltstone {10 percent); anhydrite {10 percent), same

as above--
Silistone, predominantly olive-gray (5¥ 4/1}, same as above, some di k-
reddish-brown (10R 3/4) to moderate-brown (5YR 3/4), same a5 above---=--~-ccux

Budstone (80 percent}, medium-dark-gray (N4} with olive-gray (5Y 4/1)
tint, soft; firm to soft, medium-dark-gray (¥4} with olive-gray {5v 4/1)
tint siltstone (20 percent) .

.13

769.0-722.

o

722.0-726.
726.5-72,.
727.0-729.

© o w

729.0-735.

=}

735.0-740.

©

740.0-758.0

750.¢-76C.C

760.0-77G.

©

770.0-780,
78C.0-785.

o o

785.0-790.

o

(=)

790.0-800.

800.0-B1C.

=)

812.0-82¢.0



Table 3.--Lithologic log for borehole WIPP-13--Continued

Depth interval

Lithologic description Feet

Mudstone, mediam-cark-gray (¥4) with olive-gray {5 4/1} tint, soft---c----o-eo- 820.0-827.0
Mudstone, dark-gray {#3), fissile; contains blebby and lenticular masses

of light-bluish-gray (58 5/1) tn medium-gray (NS} anhydrite from 845.0

to B4E,7 feet, 5 mm in diameter; wivy, irregular laminae of olive-gray(5y6/1)

anhydrite from 845.5 to 845.7 foet; halite-filled veins, 0.5-15 mm thick

cut the reck between 828.8 and B45.7 feet 827.0-845.7
Mudstone, dark-re.dish-brown {107 3/4), contains horizontal clayey laminae

as much as 1 mm thirk; narrow seams of argillacoeus anhydrite 2 cm wide

from 845.5 t0 846.6 fept----r~- -m-m-m e oo 845.7-84€.6
Mudstone, dark-reddish-brown {10R 374), sprinkled with euhedral halite

crystals-- - v 846.6-842.0
Halite, translucent, medium-crystalline, sprinkled through mud matrix------~---- 848.0-848.7
Anhydrite, moderate-red (5R 4/6), wavy, irrequiar band---wecoo-cocmo oo 848.7-849.0
halite, moderate-reddish-brown (10R 4/6), fine- to medium-crystalline,

argillaceous with inciusions ¢f moderate-brown {5YR 3/4) clayv--- 849.0-853.0
Mudstone, dark-reddish-brown (102 3/3), soft to firm; random fractures,

2 mm wide, filled with halite----m-meommmmmmcemen R LR LT L LT 853.0-853.7
Halite, moderate- to dark-reddish-brown {10R 4/6 to 10R 3/4), medium-

cryctalline, argillaceous and polyhatitic--=~o-—m--smommmmmm oo 853 7-859.0
Halite, colorless to moderate-reddish-orange {10R 6/6), medium- to

coareely Crystalling----=-==s-=--eeemccmom oo oo eemae o 859.0-867 .,
Polyhalite, pale-red {198 6/2), very finely crystalline, sinuous to

irregular upper and lower boundaries---=====~----womm e 861.3-861.6
tudstone, dark-reddish-brown (10R 374), soft, halitic~-eem-mmecovmaamoaaamanoie 861.6-861.8
Halite, clear with slight moderate-reddish-orange {108 6/6) tint, finely

cryctaliine to medium crystalline, sparingly argiltaceous at 0.5-foot

intervals-——-aeouoosoonn cenn - - 861.8-872.0
Halite, moderate-reddish-brown (10r 4/6), finely crystalline, argiliaceous;

contains a parting of dark-reddish-brown {10r 3/4) mudstone at 872.6 feet,

dipping 30~ --- 872.0-873.2
Halite, clear with sTight moderate-redoish-orange {108 6/6) tint, medium-

crystalline; contains clayey inclusions near base; a 2-4 mm band of mcier-

ate-reddish-brown (10r 4/6), finely crystalline palyhalite at 875.8 feet------ 873.2-875.9
‘Mudstone, dark-reddish-brown (10 3/4), halitic--- 875.9-876.1
No core---sommomomauaamae i ee e meenes - 87€.1-878.0
Halite (85 percent}, translucent to white {¥9); grayish-red (SR 4/2) to

dark-reddish-brown (10R 3/4) mudstone (10 percent); medium-gray (»5)

MUGSLONE {5 PEIFCEAL)=nm s mmm e oo e e 878.0-890.0
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Table 3.--Lithologic lnc far barencle WiPF-13--(centinued

. Corev gpteny
cithclogic description o

Halite (90 percent). transiucent to white (¥9), sore moderate-recdiar-trowe
(13: 476}, aryillaceduc; moderste-redcish-Drown {107 46} siltitome (10 poo-

cert)

Hal (95 rercent}, sare as ahc siltstone {5 percent). same as abe

Helite, same as above; trace of medium gray (Y9} siltstone-----e--ooeooo

Ealite. same as above; trace of moderate-reddish-brown {(10R 4/6) siltstone----- 920, 0-9%
Falice, same as above; trace ¢ grayish-red (10F 3;2) siltstone----- e

Helite, same as abave; trace of ripderate-veddish-browr (15& 4/€) siltstore-

Ha*ite, same as above; trace of moderate-reddish-cruwa {10R 4/6} siltstcne----~
Halil> {9% percent), same as above; siltstone (5 percent), same as above:

trace of very finely crystalline, moderate-veddish-oranae (107 6/6) to
G/6)Y peivhalite-

haiite {10 percort’, Sane a5 Ao,

wderate-reddish-hrown (10

Pai.czlire (B0 perconat),

erately hard, ver, fine qrained. grayish-red {10+ 3:7) sanastone

{10 percent}s trace of very finelv crvstalline. very lign: gray IV 0 (o

ignt-grav {37} anhydritw.
Polvhalite (85 percent}. same as above; halite (10 percent). same we abe .

2958078 {5 percurt). SATE @S ADAVE- oo oo L [N

ka'rte (90 percert}, trans ugent tc white i

~ame as ghove: trace of gravish-red (10 4.7} R R
talite, same as ahgve: trace of polyhelite. <ame g8 AROVE. <wrmoomesceeccocnan ] 0 o]
Halite percert), same as ebove: golghalite [I0 percept’ | sarc o glies oaven (DU BN
“alvhalite {60 percert), <ame as above: halite {30 porcent!. saro a- .

wovy Tirc erafrad. ari,csnered reteaer DT 7D

And modergte-regdishetowan {i00 676) sandstons (10 icriwnii. Lidaie o

medium-dart -gray {73) siltstone: trace of very finel, crystalline, yory

Dbt qeay (V8 to brrteora. ANF L Ve s e e D L R T T LSS
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4.0 HYDROLOGICAL DATA

No hydrological data were obtained from WIPP 13.

5.0 REMARKS

The objective of drilling WIPP 13 to test the resistivity anomaly was
attaired through this riogrém. The location is again useful for testing
disturbances within the Castile Formation as interpreted from seismic
reflection data. The boreho..e is being deepened for that pr‘ogLam at this

time; a report of the results will be published later.
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Figure 2-I.|!Iuluu: and geanlysul! lo:s of borehate WiPP-11
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Figure 2.-Lithologic and geophysical logs of horehole WIPP-1I
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INTRODUCTION TO APPENDIX A, JUSTIFICATION

Appendix A consists of two documents, a memo from D. W. Powers to
R. D. Statler, dated 6/12/78 and entitled "WIPP 13" and a memo from
D. W. Powers to R. D. Statler, dated 6/30/79 and entitled "WIPP 13, Scope
of Work, Revised.” This document provides details of background
information and program options as understeood at the time of initiation.
The reader is cautioned, therefore, that details of the program may have
been altered as information became available and that preliminary
inter pretive hypotheses or ideas gquiding the program formulation may need
ruvision based on information presented in this report. Later

interpretive reports may deal with such items.



Sandia Lahoratories

Albuquerque New Meuco
|EEN
date June 12, 1 578 Lwesmore. Cablorma

to! R.D. Statler 1133

! /{/,é:wm" /dé?a@;a/

fom. p.W. Powers 5311

subject  wrPp 13

Objective: to determine the nature of a resistivity
anomaly i1n section 17, T22S, R31E, through a drilling and
logging program, and to further assess the effects of the
anomaly, if any, upon the WIPP. The center of the anomaly
is located about 2800’ FNL and 1750' FWL; tne data are
found in a report to Sandia Laboratories by C.L. Elliot on
December 29, 1977, titled: Fvaluation of the Proposed Los
Medanos Nuclear Waste Disposal Site by Means of

Electrical Resistivity Surveys, Eddy & Lea Counties, New
Mexico.

Method: one drill hole is expected to provide information
to assess the resistivity anomaly. The hole will be
drilled to below the 101 marker bed near the top of the
Salado Fm or the equivalent depth of about 20I5'. Logging
of the hole is to provide information on the acoustic
velocities, formation resistivities, porosity, density,
natural radioactivity, hole deviation, and formation
attitudes.

Details: the specific hole location will be surveyed
after completion of a detailed resistivity study of the
apparent anomaly. WIPP 13 should be nearly all rotary
drilling with some provision for taxking a limited amount
of NX size core. The conditions for coring are the
following:

a) if disturbance of the strat1graphv appears
unusual, core may be required to conf.rm or deny
this possibility.

b) if the stratigraphy appears normal, coring of the
usual wet zones or aquifers is to be undertaken
to support conversion of the hole for hydrologic
purposes,

Under these circumstances, not more &than 150' total of
core should be anticipated. Logging undertaken by
commercial concerns should include compensation for hole
effects. The USGS/WRD should independently plan to log
the resulting hole for hydrologic purposes and
cross-documentation with nearby potash (P) holes/

A-2



R.D. Statler, 1133 -2- June 12, 1978

Quality Items: the quality items concerning this hole.
include hole location, coring, logging, and items
affecting any hydrologic program.

The hole location will be established on the basis of
the resistivity measurements in the field, and should be
known areally + 10' relative to the nearest readily
accessibly permanent corner marker and + 1' vertically
relative to the nearest readily accessible NGS permanent
marker.

Continuous coring will be required through
hydrologically important zones or unusual stratigraphy,
though 100% core recovery is not reqguired. All core taken
should be marked to the nearest foot relative to
measurements of drilling pipe, and should be sealed in
heavy plastic as in ERDA 9. Further core handling
procedures have previously been established and are
adequate.

Logging done by commercial firms should be in
accordance with industry standards. Logging of the hole
requires gamma ray, sonic or acoustic, neutron, density,
electric, directional or deviation, and dip logs. Gamma
ray should be calibrated to the industry standarc ranging
to 200 API units, The neutron log should be compens..l:?
and indicate neutron porosity ranging from -15 to 45%
against a limestone matrix standard. The density log
should be compensated and requires a range from about 1 to
3 gm/cc. The borehole log indicating formation
resistivity (Ry) will need small scaling since formation
resistivites may exceed 40,000 ohm-m. The sonic or
acoustic log must be borehole compensated and capable of
measuring velocities from about 4000-25,000 it . sec
{interval transit times of abqut 240-40 micrcs.-conds).

The dipmeter log is to show dips to the nearest degree at
least, and is to be corrected for tool orientation.
Depths measured by logging tools should be accurate to 1
foot per thousand feet depth. A trained logging engineer
is required to perform the logging task.

Preparation of the hole for hydrologic purposes will
require quality programs in accordance with the following
memorandum: Rationale and Procedures for Establishing WIPP
Rydrology Holes for Scientific Data Collection, Summer
1978, dated May 11, 1578, from S.J. Lambert to R.D.
Statler.

Hole plugging quality programs may be deferred for the
moment since the hole is likely to remain open for some
time or be re-entered. Ultimate hole plugging mav follow
the program outlined in the memorandum: WIPP 18 through 22
Drill Holes, Plugging Plan, dated March 28, 1978, from
C.W. Gulick to R.D. Statler.



R.D. Statler, 1133 -3~ June 12, 1978

Field Support: Division 5311 :211 depend on Division 1133
for support in obtaining permis, carrying out the
drilling and logging programs, and supplying field
sypport. Support from the USGS/WRD for logging and
hydrologic investigations is requested, as is support from
the Special Projects Division in examining the
stratigraphy. Field support for hydrologic programs will
also be obtained from other hydrologic consultants to
Sandia Division 5311,

Decision Points: if the detailed resistivity survey
confirms the anomaly, WIPP 13 will then be located and
drilled. The total depth of the hole is expected to be
about 1025', deep enough to confirm the stratigraphy in
the upper Salado Fm or determine that abnormalities
persist into the Salado. Other decision points during the
drilling float based on the observed stratigraphy:

a) if the stratigraphy is normal, coring of the
normal hydrologic zones will take place.
Ordinarily a hole in section 17 might be expected
to encounter normal stratigraphy with depths to
the Magenta, Culebra, and top of Salado of
approximately 606°', 730', and 860',
respectively. Marker bed 101 should be about
980' deep.

b) if the stratigraphy is abnormal or collapsed,
coring may take place to confirm the abnormality.

With normal stratigraphy, the hole will be converted for
hydrologic monitoring after reaching total depth.and
logging of the hole. If the stratigraphy is abnormal, the
hole will be logged at total depth, and may be readied for
testing of zones within the hole that indicate possible
fluids., If the stratigraphy is indicating solution
collapse very near the surface, the hole may be drilled to
perhaps 500' to ascertain that a localized surficial
feature is not present. If the hole continues to show
such abnormal features to that depth, it is anticipated
that the hole will be abandoned temporarily, and the
location will be reoccupied at a later date with a
drilling rig sufficient to handle any circumstance. If
stratigraphic problems are not indicated, at the proper
depths the decision will be made to core for hydrologic
purposes.

Background: Resistivity surveys of the entire withdrawal
area were undertaken using a gradient array in 18977. The
resulting interpretation of that data indicated a
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resistivity anomaly in section 17 based on good quality
data. Several other anomalies, based on data of poorer
quality, were found; these were primarily within zone IV
or outside of zone IV. One of these poorer anomalies was
located near WIPP 19 as well. .

The area of the resistivity anomaly in section 17 is also
wmarked by an apparent seismic anomaly, ne~r the top of the
Salado Fm, which is similar to the apparent seismic
anomaly near WIPP 19. The interpretation of that anomaly
was not bcrtne out by @ drilling program, and therefore the
seismic evidence in section 17 is suspect for the top of
the Salado.

WIPP 13 is mainly a test of the resistivity method. If a
solution collapse feature of significance is found,
further testing will be carried out under a more elaborate
plan at a later date.

Hill,” Supervisor
ivision 5311
Nuclear Waste Technology

Distribution:

W.S. Twenhofel, 7JSGS, SPD, Denver
C.L. Jones, USGS, SPD, Denver
W.E. Hale, USGS, WRD, Albugueegue
J.W. Mercer, USGS, WRD, Albuquerque
5310 W.D. Weart

5311 L.R. Hill

5311 S.J. Lambert

5342 R.G. Hogan

5342 Archives (2)

9517 F.L. McFarling

5311 D.W. Powers (2)
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June 30, 1978 - Albuguergue. New Mexicr
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D. W, Powers, 5311

WIPP 13, Scope of Work, Revised

Objective: To determine the nature of a resistivity
anomaly in section 17, T22S, R31E, through a drilling and
logging program, and to further assess the effects of the
anomaly, if anv, upon the WIPP. The center of the anomaly
is located about 2800' from the north line and 1750' from
the west line; the data are found in a report to Sandia
Laboratories bv C.L. Elliot on December 235. 1977, titled:
Evaluation of the Proposed Los Medanos Nuclear Waste
Disrosal Site by Means of Electrical Resistivity Surveys,
Eddy & Lea Counties, New Mexico.

Method: One drill hole is expected to provide information
te assess the resistivity anomaly. The hole will he
drilled to below the 101 marker bed near the top of the
Salado Fm or the eguivalent depth of about 1025'. TLocging
of the hole is to provide information on the acoustic
velocities, formstion resistivities, porosity, density,
natural radiocactivity, and formation attitudes.

Details: The specific hole location will be surveyed
after completion of a detailed resiztivity study of the
apparent ancrmaly, and the determination is mzde thrat the
resistivity anomaly persists. WIPP 13 should be nearly
all rotary drilling with some provision for taking &
lipited arournt of core at least NX in size., Coring will
he undertaven if disturbance of the stratigraphy azppears
Such disturbance may be recognized if the
inZicates brecciation, or if expscted heds are
< rore than about 50' above or btelow proiected
If the stratigraphy coring of
xer zones such &s th ~ra, and
may be undertaken to e further
evidence of normality.




Under these circumstances, not more than about 150' total of
core should be anticipated. Logging undertaken by commercial
concerns shall include compensation for hole effects. The
USGS/Water Resources Division, Albuqueriue, should
independently plan to log the resulting hole for
cross-documentation with nearby potash (P) holes.

Quality Items: The quality items concerning this hole include

hole location, coring, and logging.

The hole location shall be established on the basis of the
resistivity measurements in the field, znd shall be determined
areally + 10' relative to the nearest readily accessibly
permanent corner marker and + 1' vertically relative to the
nearest readily accessible NGS permanent marker.

Continuous coring sha: reguired through importent
stratigraphic markers o. unusual stratjaraphy, though 100% core
recovery is not reguired. &)1 core tzken will be merked tc the
nearest foot relative to msasurements of drilling pipe, and
will be sealed in heavy plastic as in ERDA 9. Further core
handling insfructions have previously been estahlished znd are
adequate when appr oo'*ate1v rodified for hole number and size
fsee WIPP 11 Drill ng Program, Schedule, ané Test P*an,
hppendix &, from R.D. S:tatler to Distributior., January 26,
1a78).

supply nformation
formation

Borehole geophvsical logging is
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; , and formati
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Hole plugging guality programs may be deferred for the moment
since the hole is likely to remain open for some time or be
re-entered. Ultimate hole plugging may follow the program
wutlined in the memorandum: WIPP 18 through 22 Drill Ho'es,
Plugging Plan, dated March 28, 1978, from C.W. Gulick to R.D.

Statler.

Field Support: Division 5311 wil) depend on Division 1133 for
support 1n obtaining permits, carrving out the drilling ang
logging programs, establishing QC procedures, and supplying
field support. Support from the USGS/WRD for logging is
reguested, as is support from the Special Proiects Division in

examining the stratigraphy.

ts: If the detailed resistivity survey confirms
the 21y, WIPP 13 will then be located and ¢érilled. TlLe
total cepth of the hole is expected to be zbout 1025', deep
enough to confirm the stratigraphy in the urper Sa2lado Fr or
sl ne t*a* zbnerrelities persist into the Za2ladc. Other
in=s during the drilling float rased on the orssrved

‘ceraphy ‘s normal,
markers f{Magents,
take place. Ordinar!:
»pacted to encounter

o the Magenta, Culebrz, and

ely 600', 730', ang £50', r=
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rrality,
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Background: Resistivity surveys of the entire withdrawal arez
were undertaken using a gradient array in 1977. The resulting
interpretation of that data indicated a resistivity anomaly in
section 17 based on good quality data. Several other
enomzlies, based on data of poorer quality, were found; these
re primarily within zone IV or outside of zone IV. One of
rese poorer anomalies was located near WIPP 19 as well. Tre
£ the resistivity anomaly in section 17 is also marked by
zrent seismic anomaly, near the top of the Szlado Fm,
N

[V PR

similar to the apparn~nt seismic anomaly near WIPP 19.

w3

s

erpretation of that anomaly was not borne out by a

vg program, and therefore the seismic evidence in section

‘uspect for the top of the Salado. WIPP 13 is mainly a

the resistivity method., 1If a solution collepse feature
1‘1carc= is found, further testing will be carried out

a :nore elaborate plan at a later date.

oA,

e

ion of Mermorsandum: random svpersedes a
,ject: WIPP 13, adat 2, 1978, from D.W.
Statler. The hydr ts and testing
e previous memo is y to this boreho! e
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APPENDIX B

DRILLING AND TESTING PLAN

by

R. D. Statler
Division 1133
and
P. D. Seward
Division 1135

Sandia Laboratories




INTRODUCTION TO APPENDIX B, DRILLING AND TESTING PLAN

The driiling and testing plan is the translation of Lechnical
objectives contained in documents in Appendix A into field engineering
terms. Changes or amendments are included as well. The approvals and
permits obtained from various agencies prior to drilling are kept on file

but are not included here.
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Field Operations Program of Sandia Labs
WIPP Site Investigations

Resistivity Anomaly

Exploratory Well: WIPP 13
Los Medanos Area: Section 17, Township 225, Range 31E

Eddy County, New Mexico

To determine the nature of a resistivity anomaly and to gather
information with which to further asscss the eoffects, il anv, uron

the WIPP.
Prepared by /J/@w

AR, D. \tat’ler, Supervisor
Division 1133
Tield Engineering Projects

Approved, £
7 L. R. Hill, Supefvisaor
/Division 5311
Nuclear Waste Technology

- , Y
approved by __teh Wi
J. ®, McKierman, Supervisor
Division 5342
Nuclear Waste Programs




Sandia Laborataries
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Distribution

L rttn

R. D, Statler - 1133

Site Investigations for WIPP 13

The attached document contains the Field Operations Plan for conducting

WIPP 13. Drilling, logging, coring, and cementing procedures are included
for yvour use and information. Revisions and additions shall be added to this
document .s required and appropriate distribution made.

RDS:vj

Distribution:

L. Jones, USGS, Special Projects Division, Denver, CO
W. Mercer, USGS/WRD, Albuguergque, NM

0. 3achman, USGS/WRD, Albuquerque, NM

Tait, DOE/NVOQ, Las Vegas, NV

Schueler, DOE/ALO

. Cross, F&S, Las Vegas, NV

W, E. Cunningham, F&S, Carlsbad (3)
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1130 H. E. Viney

1133 C. W. Gulick

1135 P. D. Seward

1135 J. E. Magruder
5310 Archives (2)

5311 L. R. Hill

5311 S. J. Lambert
5311 D. W. Powers

5212 H. C. Walker

5342 J. W, McKiernan
5342 R. Hogan

9517 F. L. McFarling (2)
1133 R. D0, Statler (3}
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INTRODUCTION

This document contains design criteria for an exploratory well, WIPP 13,

to determine the nature of a resistivity anomaly and to gather information

with which to further assess the effects, if auy, upon the WIPP. It des—

cribes the operaticnal plan for conducting the field activities required

to meet specified objectives. It includes procedures with drawings, speci-
~ations, aund instructions necessary for goad quality control of essential

.- .zures. The Sandia Quality Assurance Program Plan for WIPP Site Evaluation

is expected to cover activities associated with this field program.
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1. FIELD OPERATIONS PROGK*M CRITERIA

The following memorandum has been acceptec as the design criteria for
the WIPP Site Investigations of the Nash Draw, therefore, it is being
reproduced in its entirety for use in the conduct of this project.

Sandia Lahoratories

date June 30, 1978 A'tuguerave New. Mes ce
Livermae Cald

D. Statler, 1133"

a
- S e

from D. W. Powers, 5311

sabyes WIPP 13, Scope of Work, Revised

TO AVOID DUPLICATION, COMPLETE TEXT IS REPRODUCED IN APPENDIX A.



July 26, 1978

LD OFERATIUNS PLAN

A Ureanication

Technical direction will originate within Sandia Division 3311. Ficid
cperations, managed by Bob Statler, Sandia Division 1133, will be

conducted by W. E. Cunningham, Fenix & Scisson. Prilling contract anc
associated suppert service contracts will be let and administéred by
3¢ 2s arranged for by Federal Agency Order througn Xevada Ope:

Gffice, DOE.

v cantrel and inspection wll be conducted by desiynated experts.
assurance program will be administered by F. 1. McFarling and

Sandie Division 9517.

fety Program will be &d
on, Las Vegas,

will
slerm 1135,

Tro

ive assistance, logistical support of Sandia

by P. D. Sewsrd and J. E. 4= Zer, Sandia Div
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B. Supporting Data

Geology

The geclogy of the immediate site of the resistiviry anomaly is
not known and the stratigraphy may prove unusual. The following
prognosis is based on projections from nearby holes assuming normal

stratigraphy:
Ground Elevation 3405' (above sea level)
Top of Magenta Dolomite 600’ Depth
Top of Culebra Dolomite 730" "
Top of Top of Salado Salt 860" "
Marker Bed 101 980" "
Expected Total Depth 1025’ "
,
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Drilling Farameters and Expected Drilling Requirements

It should be recognized that the stratigraphy may be unusual, therefore,
the drilling program may be adjusted to provide for abnormalities. If
the conditions are found to be relatively normal, the following program
is expected to be employed and be known as Plaa "A':

A-1.

A-2.

A=D.

Level and prepare a surface location of 100' x 200'
minimal size using afproximately 6" caliche base.

Machine auger a conductor hole of sufficient depth and
diameter to permit installation and cementing of a 30-40' x
9-5/8" 0.D, conductor pipe.

Construct a timber-cribbed cellar which will
Le campatible with appropriate well-head safery
equipment and other associated drilling equiprent.

Move in vig, rig up, rotary drill a 7-7/8" hole ta
approximately 590" which should be approximately 10°
above the Top of Magenta Dolomite, using a circulating
medium best suited for coring in this formation and
then pick up appropriate coring equipment to pro .
nowminal 3-1/2" diameter core over 50' interval.
logged, marked, and handled according to procecdures outlined
in Sectien I1L.A.

core te he

Resume rotary drilling of 7-7,8" diameter hole to approximatcely
720" which should be approximately 10" above prejected depth
of Culebra Dolomite. Then take 3-1/2"+ diameter core nver

30" interval.

Resume rotary of 7-7/7" diameter hole to appreximitely 837
which should be approximarely 10° above projected deprh

of Rustler Salado contact. Then take 3~1/2"+ diameter
core over 50" fnterval.

Resume rotary drilling sufficiextly throuzh ar acceptadie
marxer bed to permit good logging of comtuct. Presumabl:
this will be the 101 marker bed ar abtout 980' znd total
depth is expected at abour 10257,

When rotary drilling, take drill cuttings at 10' intervals,
log, mark, and retain far storage in 100' bundles.

After reaching rotal depth, condition hole and make reacdy
for geophysical legging by commercial service as well as
USGS-WRD.
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A-9. Geophysical logs to be run are to orovide Informstion on
acoustic velocities, formation resistivities, porosity,
density, natural radicactivity, hole deviation and formation
attitudes. The actual commercial logs selected *a produce
the above information will be established at a later :ire

after a better understanding of the hweie conditions is known.

Procedures for logging preogram will be found in Scetion IIL.B.

A-10. Run a string of 5-1/3", 15.5, J-55 casing with ceombination
float shoc and centrallzers to total depth and cement to
surface following procedures described in Section TV.D,

A=11. Clean up pad area, {ill in pits aad leave hale temporar:
abandoned pendiny subsequent reoccupation for hydrological
testing.

As stared previously, the drilling program mav be adjusted from Plan A
to provide for a study of abnormalities. Jf the drilling progran
reveals abnormal stracigraphv, the progress of Plan A may be revised
to begin taking core a4t an earlier incerval to coniirm or avnv suspivivns.

Discussion of Porential Hazards

brilling this hele may well produce unusual {luids
Preparations should be inciudecd for monitorine and
g.is'es .




I111.

FIELD OPERATING PROCEDUKES FOR QUALITY CoNTROL KEOUIK

Portions of this field activity are consi

id
that quality control measures have beer cst
aborezory ¢ t

ered of such a2 cignificance
tablished and tl.ese are
M ANCE

subject to indeperdent audit by Sandiz L
well sen .

persounel as will as KRRC Fiele

A. Measurement of Surface Location ané Elevation
B. Core Logging ond Hanéling and Sicrace
C. Geopnysical Logging

D. Casing and Cementing.

The above activities will be monitored in detail or reviewed

quality control experts whose educaticn, knowledge and/er
him cualified te assure acdherence fTc cpirating procedurcst
or certify that cesired ol jevtiv

en designated, this indiv

acgotiate with nertinent oific

asceprasle resilcs,




Measirement of Surface Location and Flevation

IOWIng

Doy Divisien 53311 Jdo

The general location wiil be estadblishe.
review of resicrivity surveys, surface teatures, accessibility and
A prelimipary land survey shal

other geo-political considerations.
yvevor te establish access voutes and

be conducted by a Repistuered lLand §
set stakes for drill location and pad boundaries. Dimension of the
cst sectieon houncdaries and nearest

location will be established with re
marxed section corners to provide (lita nocessary for obtaining land use
shall be

permics. Drawings or sketches sujtable for comstruction usc
tted. Alter pad constructior is cumplete and at the time of hole
spudding, a concrete meonument with a brass cap will be sel in the immediate
vicinity of the borehole such tha:o it can be used as the datum puint for

is established,

isurenents.,  once this monumer

L. borencle vertical me
and its lateral relation o borehole axis is to be surveved
tion witl
ithin + 1°

ction corner

EN
thls monument
.o Kegistered Land Sur
+1' of the nearest NUS monument ana the lateral coordinates w
with respect to nearest section boundaries and recoverable se

vever to estabdblish the vertical cleva

in corducting the Huils"
nicuvs and i LS

drawin

aleong
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L.

Handling

Core Logping o =d

A wuty geologist will log and measure core as it is removed from core

barrel. Wnen drill cuttiags are

y greologist will svc
They should thern be

Tt
tv,

Lan intervas

hoxed, ar well iden: and
then be taken 1o cove storage in Carlsbad

tied in 1007 1es,
tuzken, Cuttings will
with core.

ciong

Lenre of

, foctage of core rece PErcen
intervals are interv
recorded as w

Rig epurating cnn
circuiating pressure should alise be

wrill 2 C o ooIe CLTL - - N AN S SN R
the Dzily Cere Logging Kecord } as to cuantities and

< LT
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Page of

DAILY CORE LOGGING RECORD

DUTY GEOLOG1ST

mate
Loe
Company
Well Number WIPP No.
¥ County State Kew Mexice
Locatioen
Section Township Rarnge
Yermanent Datum Elevarions: KX,B.
Drilling Measured From D.F.
C.L. __
o CIRCUL. y
"y : RPM WEIGHT PRESS. FEET FEET PERCENT | BOX
' ! ON BIT P.S5.1. CORED RECOVERED RECOVERY ; NUMBER
T T | ] I
i
: i
P vA —
' i
e : ) '
' | : :
o : : .
: | | i l
YT \ | 1 I
. ! !
' i
Tt T T

b— | —— = -
-
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Geophvsical Logging

1.

Prior to logging, a Sandia representative will meet with the
logging engincer, present "Instructions to Logging CO" as shown
on following papes, and discuss:

a. The entire logging program and any special reguirercents
b. YHole conditions tiiat may cause problems
c. 2ones of special interest.

The equipment will be "warmed up" for the adequate azmount of
time and tools will le checked to Lee that they arc functiic

properly upon arrival at the lozariorm.

Km, Rmf, and Rmc will be measured on mud samples.
are not acceptasle.  The service company should run

a mué press.

Sidewall and Corpencated Reutron Jo
z Talrix

2 6l

Cunpieled LY Gualificd Saudia eprusclicalise.




Log Date

FENIX & SCISSON

LOG QUALITY REPORT

Iz

Current Date

Hole

Run &

Engr.

Log

Field Priml—_:]

CHECK ALL BOXES ~ ACCEPTABLE YESOR
UNACCEPTABLE NO

Sactiens not opplicable 1o @ particular service,
Leove Blank,
A. HEADING

1. Correct Heoding Used

2. Heoding Dota Property Campletcd

3. Equipment Used Section Comalated

4. Equigment Data Section Completad

5. Scole Changes Noted on Heading

6. Are oll abnosmal conditians sxplained in the

sem3tks scction

L. CALIBRATIONS AND SCALES

1. Scales Correct for Aren

2. Scoles Lobelled

3. Scale Chonges Lobelted

4. Zoroes Recarded

S. Bafore Log Calibrations
8. Alter Log Colibratioms

7. Repeat Section Racordad

B. Repeor Section Accapioble

C. VALIDITY OF LOG
1. Curves Functiomng Conectiy
2, Do Log votues fofl within reasancbla fimits
3, Curves on Depth
4. Logging Speed Indicoted
8§, Logpinp Speed Corract
D, APPEARANCE

1. Printing or Typing Nagt

2, Printing or Typing Accurate
3. Grid and Pan Trocer

4. Splices Siraight end Cleon
5. Film Corractly Processed

&. General Prnt Qualhi;

Final Pde

REMARKS:

Log Analyst

Code Remarks with the proper Section Number.
For Example: Remarks concerning helore log
calibrotions would be coded B-S,

YES NO




FENIX & SCISSON, INC,

Prage of

INSTRUCTIONS TO LOGGING COMPANY

Loggivg Coupany
Logging Enginesr
Witneased By

Cospany __ Fenir § Sciaxgm, Ine. —
Wall Ruwber _WIPP ¥o. _ . _
Field Caounty State New Mon{en
Location _ e st e o —
Sectian Township . Range

Pereanest DaZom rlevationsr: K&,

Log Measurad Trow B.T.

Brilling Mexpured Ecca C.%.

Bole Status: SIZF  FRDH TO

81ZE  FROM 10

Casings Borehole

Type Fluid in Foreboele Fluid Level
Denszity 8 ~
Viscosity Fluid Locsx

Tuiporse af logelecs Progran, Zozes
bemarks, Breo

af Specisl Interest, Critical Hnle Canditianz,

Fleld 10

Rusher of Printe:

¥Flest 1¢

Feuix & Scizmsar, Iarn.
1502 W. Stevens Street
(“ills}md, Rew Hexico

lavoice 9 =

e&22¢0
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fenix & Scisamm, Imc.

Instyuctions gq Lagging Company Tage of

Log Fo.
(=) Vertical Depth Scalee _2-inches/100~feet and S~inches/100~feet
(b} Worizomtal Lopping Scalem
{c} logging Speed peaired
{d) Interval to be logged
{e) Zunes oI Special Iptarcst

(f) Speecial Inktruction

RARARIRARIXAAARAARRALARAL hhd AALZRERARXRRARBRARARAARARANARRRARR

Lopg Ro.
(a) Ve=rctical Depth Scrles _2-inches/160-feel and S-inches/1G3-feet
(k) Forizontsl Logplap Scales -
{c) Llogging Speed Desired
(@) 1Intcrval to be Logged
{¢) 2onae of Specisl Intercst

({f) Spg2cfal ILostruceien

SESRRXKAAFAERAKAARARAAL AR Ed AR ERABZARAARRARAANAAA AL AALASA R I AAASARRR S AL ER AN RCLS

log flo. -y

(a) Vertlesl Cepth Scales 2-inches/100-feer s5nd S-inthes/10D2-fret
{d) Borizoamtal Logzing Scales -
{¢) logeiny Spred csired .
(d) Intervsl to be Logged b
(e} Zoues of Speclal Intereac

(f) Special Instruction
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D. Casing and Cementing

1. Inspect casing to be run. Sand blast if necessary to remove
severe rust flakes. Pits of rust without fiazkes 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 combination float shoe.

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

6. Begin pumping and displace well fluid with mud flush, then set,
and cement slurry. Use 70-30 poz mix, salt to saturation, and

2% bentonite gel

7. Displacement rate approximately 2-1/2 barrels per minute.

8. Bump plug with epproximately 500 pei over purpin
Mix 1000 pei, cleze in head.

9. WOC 48 haurs.

Nipple up aiter 3¢ hours.

neer, in p
be irstalled or ce
tete Dngineer Office.”

NOTE: Observe rvegulerions ifsued by St
requirement that ”cC~ing shall n
without pricr motification to th

mom

B-20
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REFURTS

Dis

o

.

ribution Instructions:

zily Reports

F&S, Carlshad, shall provide to Sandia, Carlsbad, a copy of the daily
reporc. Sandia, Carlsbad, will telefax weekdays to D. Schuelcr, DOE/ALO,
ané L. R. Hill, 5311, Albuq., who will mail copies to McFarling, 9517,
rd, 1133, and S:atler, 1133. & copy of the daily repert is to

o »t by Sandia, Carlsbad.

History
niled by F&S, Carlsbad, and las Vegas, NV. Send copy to

k. . Statler, 1133, for Sandia, Albuquergue, distribution.

al Logs
. bad, shall obtain nine copies of field prints and make
al distriptution, ro include the following:

1 - Sandie, Carlsbac

! . Joanes, USGS, Spec. Fiol.

1 - J. tercer, USGS/WRD, Albug., XM
1

M

- G. 0. Bachman, USGS/WRD, Alduq., NM
c=rs - 5311, SlA
tad

Carlsbad
, «a5 Vegas

Carlsbac

Bit Records. Drill Fluid Recaps
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HOLE HISTURY

by

R. D. Statler
Division 1133
and
P. D. Seward
Division 1135

Sandia Laboratories



INTRODUCTION TO APPENDIX C, HOLE HISTORY

The hole history is a document provided soon after completion of the
borehole, and it sunmarizes the relevant information on the daily log
kept by the contractor. The hole history is not edited to ensure
conformance in every detail with later information developed for previous
chapters. Purther informacion may be obtained as necessary through

examination of the original daily time logs.



FENIX & SCiSSON, INC,

HOLE HISTORY CATA

pate._ 10-27-78 o
HOLE No. “IPP #']3 w. 0. No.: 1.D. No, L
USER: Sandia Lab. TYPEMOLE. Exploratory
LoceTion  New Mexico COuNTY: Eddy [AREs Wipp T
SURFACE COORDINATES *x GROUND ELEVATION t‘a T
RIG DK LOCATION }SP‘JDBED 7-26-78 ComPLETES  B~H~78 ‘:’-ﬁ¥
CIRCULATING MEDIA Air to 36', salt base mud to 1025'. T
No. of COMPRESSGRS & $IZE :
BOHE HOLE RECORD CAS51IKG RECORD |
FROM 10 ) SIZE LD ( wY. FT. wALL Gilii ch-LL FROMm f TC v EY C»'I‘
| * 0 5' ! Excav. (' x 15" Ce]l]ar) : g i 5 Oirs |
* 5 36° ] 16" 8.921" 1 36" J-55 . sT6C | o 1 3 27
36' | 1025 | 7-7/8" l | i
] ! I
TOTAL DEPTH: '1025’ JMAPJDREL TEPTH PLLCS:
JUSK:  NONE B
Lo6omG oaTa  Page: 2 JLLRVEYS PAGE L AL PR ?—ﬁ_;1
BOTTOM MOLE CODRDINATES: i REFERENCZE 0
NON-OPLRATIONAL TiME OPERATIONAL DELAY TIME WORKNG TIME
tave R g oz & dows Q4E sers lEew.amers Rz QB aavs L Oring " e A.CE =
Seeared 200 dars Cor g ey | TrE T e Al s
5.1 & Run Mard-e o dovs |Lasr Cuee e davs | Sm3ee Smor Sureer e 0.05 ..,
corrs 086 aars froomes - e
Soivey __ dayr }w.C. Equepment days | Tere 3.67 .‘,.T‘
Carrg ____ ¢ars Ream Tight Hole 0.83 dors | Toret Susoerdes T2 e
Camerr T aee [Mix & Condition Mud  0.29 4., | NemOewravars e 697 on-
Coneg 3.85 .., o deys | Geererona: Gaiay Tome 1.5C ...
Lay Down Drill Pipe  0.20 4. o aars | werme T 3.67 s
TOTAL E.g_z doys [TOTAL 1_'_5_9 days TOTAL ELAPSED TIME IEE dovs
REwaxs. * Site prep items. Time breakdown for Pennsylvania Drilling Company.
** Brass monument locatijon: 2563.67' FSL, 1727.36' FUL, S~¢.17, 7225, R31E. CEievation
3405.43". 2.4 M. Name Troe
1 Penn, Drilling Co. Failing 2000'%-1%s0
— . doys
e days
—_— by s
. dors
DS : Tk c-2 R



7-24-78

7-29-72

7-31-78

8-1-78

6-2-7¢

§-3-7¢

8-4-7¢8

8-5-78

§-6-7¢8

WIPP #13
HOLE HISTORY

Excavated a 5' x 5' cellar 5' deep and lined with boards. Link Rat
Hole, Inc. drilled a 16" hole from 5' to 36' with an auger rig. Set
1 joint (40.64') of G- T/8" 0.D., 36#, J-55 casing at 36' and cemented
annulus with 27 ft3 of ready mix grout. Left cement in the bottom
of the cellar.

Cut off 9-5/8" 0.D. casing at ground level and welded on a slip on
flange. Moved in Pennsylvania Drilling Company's iig £1.

Rigged up and mixed salt base mud. Drillec 7-7/8" hole from 3€' to 154'.

Drilled 7-7/8" hole from 154' to 440', Deviation surveys were 1/2°
at 188' and 335'.

Orilled 7-7/8" hole from 440' to 570°'. Stuck drill pipe on trip out
of the hole at 410' and worked free. Found tight places at 350', 300',
250' and 225'. Made up 7-13/16' x 4-1/4" core bit and ran in hole,
could not get past £0'. Deviation survey was 15/16° at 532'.

liade trip with bit and conditioned hole. Made up core bit, reamed and
vwashed from 80' to 515', torque was building up. Pulled out of hole and
installed a new 7-7/8" rock bit. Reamed and washed to 570'. Ran core
barrel back in the hole to 532', washed and reamed to 570'. Cut 7-13/16"
core #1 from 570' to 581', recovered 11',

Cu* core #2 from 581" to 590', recovered 9'. Cut cors #3 {rom 590' to
585', recovered 5'. Made up 7-7/8" bit and ran in hole. Reamed core hole
and drilled¢ 7-7/8" hole from 595' to 60€'.

Drilled 7-7/8" hole from 606' to 656'. Made up 7-13/1€" core bit and ran
in hole. HKit ledge at 616', reamed and washed to bottom. Cut core #&
from 656' to 669', recovered 12.6'. Cut core %5 from 663' to 672'.

Completed core #5 from 672' to 689', recovered 20.4'. Cut core #6 from
682' to 709', recovered 20'.

Cut core #7 from 709' to 722', recovered 13'. Cut core #8 from 722' to
72¢', recovered 5'. Ran 7-7/8" bit in the hole, rgpamed core hole and
drilled from 729' to 807'. Deviation survey was 1° at 701',

Drilied 7-7/8" hole from 807' to 827'. Made up core barrel and cut
7-13/16" core #9 from 827' to 853', recovered 26'. Cut core #10 from
g53' to 878', recovered 22.0'.

Rearmed core hole and drilled 7-7/8" hole from 878' to 1025'. Ran USGS
and Schlumberger logs.

Rig secured from 8-5-78 to 8-6-78. Rigged down. Hole completed.
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DAILY CORE LOGGING RECORD

DUTY GEOLOGIST Bud McIntyre

Date 7-28:78

LOG HEADINGS:

Fenix & Scisson

Company

Well Number WIPP No. 13 N
Field East of Carlsbad County Eddy State _ New Mexico
location Nash Draw

Section 17 ) Township 22 South Range __ 31 Easr__

Permanent Datum _ 3405.&4' Elevations: K.B. 3409.7°
Drilling Measured From 3405 D.F.
G.L. _ 340s'
—[ CIRCUL. ] 7
FEET M WEIGHT FRESS. FEET T FERCE .
ON BIT P.s.1. CORED RECOVERED ‘ RECOV
1 570 581 60 14,000 |200/300 | 11 11 100% | _1-6 _
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DAILY CORE LOGGING RECORD

Date 7-31-78 DUTY GEQLOGIST Bud McIntyre/Sigmund Drellack
LOG HEADINGS:

Company Fenix & Scisson

Well Nuwber WIPP No. 13
Field East of Carlsbad County Eddy State _ Rew Mexico _
Location Nash Draw _
Section 17 Township 22 South Range _ Range 31 East
Permanent Datum _ 3405,4"' Elevations: K.B. ___ 3409,7' ___ . _
Drilling Heasured From __ 3405' D.Fe
G.L 3408 .
FE RO. { TNTEFVAL FEIT RPM VEIGHT
ON B1T
e _
2 ! 58t | 580 .J 50760 14,000
[ ! 1 | i f
3| se0 | 595 i 50/60 14,000 _ s :
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DAILY CORE LOGGING RECORD

DUTY GEOLOGIST

1 _of 1

_Bud McInktyre

Date 8-1-78

10G HEADINGS:
Company Fenix & Scisson
Well Number WIPP No. 13
Field East of Carlsbad County Eddy State New Hexico
'Location Nash Draw
Section 17 Township 22 South Range 31 _East
Permanent Datum 3405.4" Elevations: K.B. 3409.7
Drilling Measured From __ 3405' D.F. .
G.L. 3495"
—| Tcmcm_. !
RE NO. | INTERVAL FEET RPX WETGET PRESS. FEET FEE
ON BIT P.S.I. COFRED RECGVERED
’ 3
4 656 669 80/60[ 15,000 {200/300 I 13 12.6
o |
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DAILY CORE LOGGING RECORD

_Date B-2-78

LOG HEADINGS:

DUTY GEOLOGIST

RBud McIntyre

Company Fenix & Scisson

Well Number WIPP No. 13

Field East of Carlsbad County Eddy State _ Kew Mexico

Location Nash Draw

Section ___ 17 ’ Township 22 South Range 31 East
Permanent Datum 3405.4" Elevations:

K.B. _3409.7' _

brilling Measured From __ 3405’ D.F - .
G.L. %05t
i ’ f
AE KO. ! INTERVAL | FEET RPY WEIGHT |
] ON BIT ]
5 I 669 7&_}ﬁ4689 ] 80/60 14,000 I o
i
& ¢ 689 ! 708 J 65 14,000 [200/300 20 20 } 100", 1-9
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DAILY CORE LOGGING RECORD

Date B8-3-78 DUTY GEOLOGIST Bud McIntyre
1.OG HEADINGS:
Company Fenix & Scisson
Well Number WIPP No. 13
Field East of Carlgbad County Eddy State __ New Mexico

Location Nash Draw

Section 17 Township 22 South Range _ 31 East
Permanent Datum 3405.4' Elevations: K.B. 3409.7°"
Drilling Measured From 3405 D.F.
G.L. 3405'
CIRCIL. ’ |
ZE NO FEET RPN WEIGHT [ PRESS. FEET FEET PERCENT j  BOX
ON BIT |P.S.I. CORED [ RECOVERED [ RECOVERY [ NIMEBE!
I
2 _I 709 722 | 65 14,000 | 200/300 13 13 ] 100% .) 1-5
1 i i
8 | 72 729 65 14,000 | 200/300 7 , 5 nu i 1-3
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DAILY CORE LOGGING RECORD

Date B-4-78 DUTY GEOLOGIST Bud MpTntyre/Sigmund Drellack

LOG HEADINGS:

Fenix & Scisson

Company
Well Number WIPP No. 13
Field East of Carlsbad County Eddy State __New Mexico

Location Nash Draw

.

Section 17 Township 22 South Range 31 _East
Permanent Datum 3405.4" Elevatioms: K.B. 3409.7"
Drilling Measured From 3405' D.F.
G.L 3405'
CIRCUL.
FLET RPM WEIGHT PRESS. FEET FEE PERCENT BOX
ON BIT P.S.1. CORED RECOVERED RECOVERY NUMBE
2 827 ' 853 , 60 14,000 {200 26 26 100 i1-12
| {
10 | 7 853- _[ ?7__ ] 60 14,000 }300 25 22.9 81% 1-10
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SURVEY MONUMENT "AS BUILT"

"WiPP I3
SECTION.Z_ ,TOWNSHIP_225.__ ,RANGE .3LE__ N.M.PM.
EDDY COUNTY,NEW MEXICO

ELEVATION OF BRASS MONUMENT_3405,43"
RSE63.67FSL 8172236 FWL

DETAIL

NORTH |
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This is to certify that the foregoin dq platwas

made from figid notes of a bonafide survey
made b 'y ma and:s true ond correct to the
vest af my knowladge and beijef,

e
L_L/éé,_
Dan R. Reddy

NMPEBL.S*¥542
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WIPP #13
AS BUILT HOLE CONDITIONS
AS OF 10/27/178

9.5 36+CASING

O }et—— 16" HOLE TO 36°

pe——7.875"" HOLE TO 1025°

NOT TO SCALE 5



APPERDIX D

LOGS

by

5-B. Shaffer

Division 4511
sandia Laboratories



WIPP 13 Logsl

Top of Bottom
Logged Logged
Log Campany IE:I.SIO2 Interval3 Interval Date
(feet) (feet)
BHC Sonic Log Schlumberger W7l31X Surf. 1608 8/05/78
Compensated Schlunberger W7131s Sur€. 1021 8/05/78
Neutron Formation Density
Continuous schlumberger W7495Y 36 1024 8/05/78
Directional Log
4-Arm High Reso- Schlumberger w7131y 36 1024 8/05/78
lution Continuous Dipmeter
Dual Laterolog Schlumberger w7131w 35 1008 B/05/78

Micro-SFL

lo:iginal data is retained in Sandia WIPP Central File, Division 4542,
Sandia Laboratories, Albuquerque, NM, 87185.

2order number for logs available through West Texas Electric Log Service,
Inc. (ELST), 105 West Wall Avenue, Midland, T¥.

3Depths measured from ground surface; elevation officially 3405.4 above MSL.



