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1.0 ABSTRACT 

WIPF 19 i s an e x p l o r a t o r y borehole whose o b j e c t i v e was t o de termine 
t he na tu re of t he n e a r - s u r f a c e format ions a f t e r s e i smic in format ion 
i n d i c a t e d a p o s s i b l e f a u l t . The borehole i s l o c a t e d in s e c t i o n 20, 
T.22S. , R.31E. , in e a s t e r n Eddy County, New Mexico, and was d r i l l e d 
between Apr i l 6 and May 4, 1978. The hole was d r i l l e d t o a depth of 
1038.2 f e e t and encounte red , from t o p t o bot tom, s u r f i c i a l Holocene 
d e p o s i t s ( 7 ' , i nc lud ing a r t i f i c i a l f i l l for d r i l l p a d ) , t he Hesca le ro 
c a l i c h e ( 7 ' ) , t h e Santa Rosa sands tone < 6 2 ' ) , t h e Dewey Lake Red Beds 
(494*) t the Rustler Formation (315'), and the upper portion of the Sal ado 
Formation (143'). Cuttings were collected at 10-foot intervals. A suite 
ot geophysical logs was run to measure acoustic velocities, density, and 
radioactivity. On the basis of comparison with other geologic sections 
drilled in the area, the WIPP 19 section is a normal stratigraphic 
sequence and it does not show structural disruption. 

The HIPP is to demonstrate (through limited operations) disposal 
technology for transuranic defense wastes. The WIPP will also provide 
facilities to research interactions between high-level waste and salt. 



2.0 INTRODUCTION 

The i n t r o d u c t i o n d e s c r i b e s background informat ion on the Waste I s o l a ­
t i o n P i l o t P l a n t {WIPPJ and t h e i n v e s t i g a t i o n s a t WIPP 18 , 19, 2 1 , and 22. 

2 .1 The Purpose of WIPP 

The purpose of the WIPP i s d i s t i n c t from t h a t of s e v e r a l o the r 
p r o j e c t s for t he d i sposa l of r a d i o a c t i v e was te . The WIPP i s planned t o 
demons t ra te d i s p o s a l technology t o r the t r a n s u r a n i c (TRU) waste r e s u l t i n g 
from t h i s n a t i o n ' s defense programs of over 30 y e a r s . After a per iod 
(5-10 y e a r s ) of l i m i t e d ( p i l o t ) o p e r a t i o n , du r ing which the waste i s 
r e a d i l y r e t r i e v a b l e , i t i s a n t i c i p a t e d t h a t t h e WIPP w i l l be conver ted t o 
a f u l l - s c a l e r e p o s i t o r y t o r permanent d i s p o s a l of defense TRU w a s t e . The 
WIPP p lans a l s o i n c l u d e a r e sea r ch f a c i l i t y t o examine, on a l a r g e s c a l e , 
the i n t e r a c t i o n s between bedded s a l t and h i g h - l e v e l r a d i o a c t i v e waste 
r e s u l t i n g from thermal and r a d i a t i o n f l u x e s . There i s no plan a t t h i s 
t ime t o d i s p o s e of h i g h - l e v e l waste or spen t fue l in the WIPP. DOE had 
expressed an i n t e n t t o r eques t l i c e n s i n g of t h e WIPP by t h e Nuclear 
Regu la to ry Commission (NRC). This l i c e n s i n g p o l i c y was not a c c e p t a b l e t o 
t h e c o n g r e s s i o n a l committees r e s p o n s i b l e fo r WIPP and DOE has agreed t o 
proceed wi thou t l i c e n s i n g . 

Add i t i ona l in tor raa t ion on the WIPP and c h a r a c t e r i z a t i o n of the WIPP 
s i t e may be found i n Powers, e t . a l . (1978). 

2.2 The Purpose oc WIPP Boreholes 18 , 19, 2 1 , 22 

Seismic r e f l e c t i o n data (see X s e r i e s i n Hern e t a l . , 1978) over t he 
mi le immediately n o r t h of ERDA 9 was acqu i red in l a t e 1977. Ea r ly in 
1978, p r e l i m i n a r y i n t e r p r e t a t i o n of the da ta from l i n e X-2 (Figure 1} 
I n d i c a t e d f a u l t i n g of the upper C a s t i l e Format ion. The f a u l t l i n e , as 
i n t e r p r e t e d i n t h e C a s t i l e , was e x t r a p o l a t e d upward i n t o poor ly def ined 
r e f l e c t o r s in the R u s t l e r Formation (Figure 2 ) . The p o s s i b i l i t y of a 
f a u l t i n t h e R u s t l e r was i n v e s t i g a t e d because of p o t e n t i a l hydro log ic 
connec t ions i n t o or through the e v a p o r i t e s . 
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In addition, anomalously low res i s t iv i ty was measured (Biliot , 197?) 
in the area where WIPP 19 was dr i l led. The anonaly, though oC lesser 
areal size and intensity than those previously measured over known 
"breccia pipes," has a pattern similar to the res i s t iv i ty anomalies 
associated in these "breccia pipeB." These coincident features required 
further investigation. 

Boreholes WIPP 18, IS, 21, and 22 (WIPP 20 was unnecessary and was 
never drilled) were positioned to teat the most probable location of the 
interred fault and to bracket that location for added certainty (Figure 
2). WIPP 18 was located north of the inferred fau l t . WIPP 19 was to 
intersect the fault in the lower Rustler or upper Sal ado. WIPP 22 was 
dri l led so that the inferred fault might be intersected in the upper 
Rustler or Dewey Lake Redbeds. WIPP 21 was located farther south, between 
ERDA 9 and WIPP 22, to test for southward dip of the Rustler interpreted 
from the seismic reflection records. 

For th is evaluation, the displacement was to be identified primarily 
from comparison oE strat igraphic thickness and position of marker beds 
identified on borehole geophysical logs. WIPP 19 was cored from surface 
to total depth as the borehole which might Intercept the fault if i t 
existed in the Rustler Formation. 

Basic geologic data in th i s report may be used for many purposes. 
The geologic interpretation of borehole data relat ing to the interred 
fault and r e s i s t i v i t y anotaaly will be a separate document. 

Additional detai ls regarding the background and just i f icat ion for 
WIPP 18, 19/ 21, and 22 are in Appendix A. 
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Figure 1. Shot point map of line X-2 north of ERDA 



Figure 2. Seismic reflection line X-2 north of ERDA 9. 
Top: Uninterpreted. Bottom: Preliminary interpretation 
displaying features investigated by WIPP 18, 19, 21, 22. 



3.0 GEOLOGIC DATA FOR BOREHOLE WIPP 19 
By 

1 2 
C. L. Jones and J . L. Gonzales 

3.1 Abstract 
Borehole WIPP 19 is a strat igraphic tes t hole dri l led in eastern Eddy 

County, New Mexico, to explore for a possible fault indicated by seismic 
testing in near-surface formations. The formations penetrated include the 
Mescalero caliche of Pleistocene age; the Santa Rosa Sandstone of Triassic 
age; and the Dewey Lake Red Beds, the Rustler Formation, and part of the 
Salado Formation, al l of Permian age. Correlated geologic and geophysical 
logs of WIPP 19 give l i thoiogic , s t ra t igraphic , and physical deta i ls of 
the near-surface formations and establish a normal stratigraphic sequence, 
in WIPP 19, unbroken by faulting. 

3.2 Introduction 
Borehole WIPP 19 i s one of a series of stratigraphic holes dri l led 

near the center of the proposed s i te for a waste isolat ion Pilot Plant 
(WIPP) in eastern Eddy County, New Mexico (Figure 3) on behalt of the U.S. 
Department of Energy (DOE). The dr i l l ing was done to determine the struc­
ture of near-surface formations along part of a seismic reflection survey 
l ine . On the basis of seismic records, faulting of the near-surface for­
mations with a possible minimum of 100-150 teet of stratigraphic displace­
ment had been inferred. WIPP 19 was located to intersect the "seismic 
fault" at a depth interval of about 600-800 £eet below the surface. 

Geologic details o£ the rocks penetrated by WIPP 19 are tabulated in 
this chapter. The tabulation includes correlated l i thologie and geophysi­
cal logs and stratigraphic de ta i l s . The correlated l i thoiogic log is an 
interpretation compiled from descriptions of cores from WIPP 19 and from 
wireline geophysical logs. Other features of the rocks will be reported 
elsewhere. 

U.S. Geological Survey, Denver, Colorado 
Fenix & Scisson, Inc. , Carlsbad, Kew Mexico 

- 6 -



•J, J — Kiio-ercM 

Figure 3. Index map showing location of borehole WIPP 19. 



All measurements related to WIPP 19 are reported in the inch-pound 
system. These units are used to fac i l i t a t e the comparison of the measure­
ments made by surwyors in establishing the geographic coordinates of the 
boreholo, by dr i l l e r s in reporting core depths and dri l l ing conditions, 
and by geophysical loggers in recording inhole variations in rock proper­
ties with depth, i t the metric equivalents are desired, the following 
conversion factors are provided: 

Multiply English unit §y. To obtain metric unit 
foot (tt) 0.3048 meter (m) 
inch (in) 25.4 millimeter (mmj 
inch (in) 2.54 centimeter (cm) 
pounds (lb) 0.4536 kilogram (kg) 
pounds per square inch 0.006895 mega pascal (MPa) 

(lb/ in 2) 

3.3 Description of WIPP 19 
Borehole WIPP 19 is located in eastern Eddy County, Hew Mexico, in 

the NE 1/4 Section 20, T.22S., R.31E. The borehole was dri l led between 
April 6 and May 4, 1978, to a depth of 1038.2 feet measured from a land-
surface alt i tude of 3433.13 feet above MSL (mean aea leve l ) . Table l 
gives further detai ls concerning the dr i l l ing of WIPP 19. 

Wireline coring procedures were used to obtain consecutive cores tne 
lu l l length of WIPP 19. All the cores were cleaned to remove a surficial 
coating of salt-base mud used as dri l l ing fluid. After cleaning, the 
cores were marked according to the depths reported by the d r i l l e r , exam­
ined for geologic deta i l s , wrapped in polyethylene sheets for preserva­
tion, and then transported from the d r i l l s i te to the warehouse for 
photographing and storage. The results of the d r i l l s i te core examination 
are recorded herein and are interpreted and correlated with selected 
geophysical l.-jgs on Figure 3. 

A suite of geophysical logs was run the ful l length of WIPP 19. The 
logging was done to fac i l i t a t e the recognition and correlation of rock 
uni ts , to assure identificatton of major lithologies (dolomite, anhydrite. 



polyhalite, and othe^ rocks) and to provide depth determinations indepen­
dent of that indicated by dr i l l - rod aeaeuxeaencs. The geophysical logs 
included a (I) gamma-ray curve that recorded variations in the distr ibu­
tion of radioactive elements (potassium, uranium, and thorium), (2) 
compensated-neutron porosity curve that essential ly recorded variations in 
the distribution of hydrogen, and (3) compensated formation density 
porosity curve that essentially recorded variations in rock density. 

3.4 Geologic Data 
The rocks penetrated by WTPP 19 include continental sediments of 

Quaternary and Triassic age, and marine red beds and evaporites of 
Permian age. The racks units are l i s ted in Table 2, and are briefly 
described in descending order. 

The Quaternary sediments consist of unconsolidated dune sand of 
Holocene age and a well- l i thif ied calcareous s o i l r known locally as the 
Mescalero caliche of Pleistocene age. The two units account tor the 
upper 14 feet of section in WIPP 19 (Figure 3) . 

Tie cocks underlying the Mescalero caliche, at 14-96 feet below land 
surface, belong to the Santa Rosa Sandstone of Triassic age. They are 
mostly reddish-brown and yellowish-brown sandstone with infcerbeds of 
reddish-brovm mudstone and s i l t s tone . Much of the rock i s sl ightly 
calcareous, and part of the sandstone i s micaceous. All are l ibera l ly 
peppered with greenish-gray reduction spots and streaks. 

The Persian rocks penetrated consist of the Dewey I*ake Red Beds, the 
Rustler Formation, and the upper part ct the Salado Formation. They 
account for 938 feet of the section in WIPP 19. 

The Dewey Lake Red Beds, 96-590 feet below land surface, are a 
l i thologicaliy dist inctive but somehat monotonous sequence of reddish-
brown sil tstone and mudstone containing sparse inter beds of fine- to 
coarse-grained sandstone at Irregular short to long in tervals . Much of 
the reddish-brown rock i s l iberal ly peppered and streaked with greenish-
gray reduction spots and streaky lenticular pods, veinlets of fibrous, 
white selenite are common in the lower 375 feet of the red beds, and there 
are sparse calcite veinlets in the upper 100 feet of rock. 



The Rustler Formation, 590-S95 feet below land surface, i s chiefly 
anhydrite {or gypBin) and fine-grained c las t ic rocks with inter beds of 
dolemite and clayey to sixty ha l i t e . Rocks above a depth of 795 feet are 
weathered, and many, to a greater or lesser degree, have los t one or more 
soluble constituent {NaCl, CaSO., and CaMg (CGJ J to dissolution by 

4 3 2 
groundwater. Gypsum rinds containing corroded remnants of anhydrite are 
well-developed along the sides of anhydrite beds bordering the c las t ic 
rocks and dolomite interbeds, and there are veins and porphyroblasts of 
gypsum scattered through anhydrite and other rocks. Virtually a l l the 
c las t ic rocks above the depth of 795 feet are essentially s t ructureless , 
unconsolidated clays and s i l t s that are dissolution residues derived front 
clayey and s i l ty hal i te ; whereas those below that depth are well-indurated 
sandstone and s i l ts tone containing crystals and veins of ha l i t e . 

The Salado Formation is the lower 143 feet of rock, between 895 and 
1038 feet , in WIPP 19. The rock i s chiefly hal i te wift -icgillaceous hal i te 
with thin interbed3 of s i l t s tone , polyhaltte, and anhydrite. Much of the 
halite i s white and reddish-orange to orange-pink; whereas the arg i l la ­
ceous hal i te is dominantly reddlsh-brovji. Additional l i thologic and 
s t ra t igrphic de ta i l s of the Salado are given in Table 3 and on Figure 3. 

The geologic section in WIPP 19 is similar l i thological ly, s t r a t i -
graphically, and structural ly to that in other exploration test holes 
dri l led at the WIPP site (see, for example, Jones 197B). The section is 
unbroken by tau l t ing , and there are no anomalous dips or structural 
features, thinning cf section, or missing rock units. I t is clear that 
the geologic findings do not support the interpretations from seismic 
records of a fault cutting the near-surface formations at WIPP 19. 

-10-



Table 1.— Abridged history of borehole Kipt-19 

LOCATION: sec. 20. T. 22 S., R. 31 E. 
2,987.34 feet from south Hue 

12.68 feet from east l ine 

ALTITUDE (LWD SURFACE); 3,433,13 feet . Datum for a l l depth measurements. 

DESCRIPTION OF CORE PREPARED BY: J . 1_. Gonzales, Apri l 6 to Hay 4, 1978. 

DRILLING CONTRACTOR; Boyles Bros. Drilling -Co. 

DRIL11NS RECORD: Cosraenced d r i l l i n g Apri l 6 , 1978, and completed Kay 4 , 1978, at 1,033.2 
f t e t below land surface. 

5et 7-inch outsidc--diameter casing in an 8 3/4-inch hole at 8 feet ; packed 
annul us with ge l . 

Cut consecutive cores siith 4 1/2-inch b i t , 8-14 feet ; wi th 3 7/8-inch b i t , 
14-48 fee t ; and with 3 15/16-inch b i t , 48-1,038.2 feet . 

On completion of cor ing, hole opened to 6 1/8 inches for geophysical logging 
and then capped pending decision concerning possible additional work. 

Core Oepth interval 
No. Feet 

Height Circulating 
on t i t pressure 
(lbs) ( l b / i n * ) 

Interval P r a n t 

Feet feet recovered 
cored recovered 

1 8.0- 9.9 175 2,000 100 1.9 1.9 100 
2 9.9- 12.6 175 2.000 100 2.7 2.7 100 
3 12.6- 14.1 175 2,000 100 1.5 1.3 87 
4 ' 4 . 1 - 17.4 175 2,000 100 3.3 3.2 97 
5 17.4- 19.9 175 2,000 100 2.5 2.5 100 
6 19.9- 26.9 175 2,000 100 7.0 7.9 113.0 
7 26.9- 33.9 175 2,000 100 7.0 7.3 104.0 
8 33.9- 41.2 175 2,000 100 7.3 8.2 112 
9 41.2- 43.2 175 2,000 100 2.0 1.8 90 

10 43.2- 48.2 175 2,000 100 5.0 5.3 106 

11 48.2- 53.2 175 3,000 100 5.0 4.4 88 
12 53.2- 56.2 175 3,000 100 3.0 3.3 110 
13 56.2- 63.2 175 3,000 100 7.0 7.0 100 
14 63.2- 71.2 175 3,000 100 8.0 8.0 100 
15 71.2- 7S.2 175 3,000 100 7.0 7.0 100 
16 78.2- 88.2 175 3,000 100 10.0 10.2 102 
17 86.2- 97.2 175 3,000 100 9.0 9.0 100 
IS 97.2-106.2 175 4,000 400 9.0 9.1 101 
19 106.2-116.2 175 4,000 400 10.0 10.0 100 
20 116.2-123.2 175 4,000 400 7.0 7.0 100 
21 123.2-133.2 175 4.00D 400 10.0 10.0 100 
22 133.2-113.2 175 4,000 400 10.0 10.0 100 
23 143.2-153.2 150 3,000 400 10.C 10.0 100 
24 153.2-163.2 175 3,000 200,,40C 10.0 K . J 100 
25 163.2-173.2 225 3.000 20Ci'430 ir.- io. r IOC 



Table l . - -Air idged h i s to ry of borehole WIPP-J9—Continued 

" r e n „ t „ f „ t t r v , . tels-lt Circulating Interval 
to. " ^ ' J " ™ ' RPH o n d i t Pressure F M t f e e t r£™^ 

(lbs) I W i n ) c o r e d recovered 

3,000 400/200 10.0 10.c 100 
3,000 200/300 10.0 10.0 100 
3,000 200/300 8.0 8.0 100 
3,000 ZOO/450 10.0 10.0 100 
3,000 200/300 9.0 9.0 100 
3,000 200/450 8.0 8.0 100 
3,200 300 9.0 8.9 99 
3,200 300/400 9.0 9.0 100 
3,200 300 7.0 7.0 100 
3,200 200/400 10.0 10.0 100 
3,000 300/400 10.0 10.0 100 
3,000 400 10.0 10.0 100 
3,200 400 10.0 10.0 100 
3,200 300/400 5.0 3.5 70 
3,200 400 7.0 8.5 121 
4,000 300 10.0 10.0 100 
4.200 400 9.0 8.7 97 
4.200 30-0 9.0 9.0 100 
4,200 250 10.0 10.0 100 
4,200 250 8.0 3.0 100 
4,000 400 9.0 9.1 101 
4.200 400 9.0 8.9 99 
4,200 400 9.0 9.0 100 
4.200 400 6.0 6.0 100 
5,300 500 9.0 9.0 100 
4,500 500 10.0 10.0 100 
4.200 600 10.0 10.0 100 
4,200 400 10.0 10.0 100 
4,200 400 10.0 10.0 100 
4.300 400 10.0 10.0 100 
4,300 400 10.0 10.0 100 
4,300 400 10.0 10.0 100 
4,300 400 10.0 10.0 100 
4.500 400 10.0 10.0 100 
4,500 500 9.C 9.C 103 
4.500 5C0 lo.;. ic . : ' J C ' 

4,500 400 i:.r 13. 
4,500 ao: 1 : .•: ! .. 

26 173.2-183.2 225 
27 183.2-153.2 225 
28 193.2-201.2 200 
29 201.2-211.2 200 
30 211.2-220.2 200 
31 220.2-228.2 200 
32 228.2-237.2 200 
33 237.2-246.2 175 
34 246.2-253.2 200 
35 253.2-263.2 200 
36 263.2-273.2 200 
37 273.2-283.2 175 
38 283.2-293.2 200 
39 293.2-298.2 175 
40 208.2-305.2 175 
41 305.2-315.2 200 
42 315.2-324.2 175 
43 324.2-333.2 200 
44 333.2-343.2 200 
45 343.2-351.2 200 
46 351.2-360.2 200 
47 360.2-369.2 200 
48 369.2-378.2 20D 
49 378.2-384.2 200 
50 384.2-393.2 225 
51 393.2-403.2 200 
52 403.2-413.2 200 
53 413.2-423.2 200 
54 423-2-433.2 200 
55 433.2-443.2 225 
56 443.2-453.2 225 
57 453.2-463.2 225 
58 463.2-473.2 225 
5S 473.2-483.2 225 
60 483.2-492.2 225 
61 492.2-502.2 225 
62 502.2-512.2 200 
63 512.2-522.2 200 
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Table 1.-.--Abridged history of borehole h'!PP-J3--Cont inued 

Weight Circulating Interval 
on b i t pressure 
(lbs) { l b / i n * ) F « t feet 

cored recovered 

4,SOD 400 9.0 9.0 100 
4.500 400 2.0 2.C U'O 
4,EDO 500 10.0 10.0 100 
4,600 60D 10.0 10.0 100 
4.600 500 10.0 10.0 100 
4,600 500 7.0 7.0 100 
4,600 500 9.0 9.0 100 
4,600 500 9.0 9.0 100 
5.100 400 10.0 10.0 100 
6,000 300 10.0 10.0 100 
6,000 300 10.0 10.0 100 
5,000 300 5.0 2.0 40 
5,000 300 7.0 S.O 114 
5.500 400 9.0 9.0 100 
6,000 300 9.0 9.C 130 
6,000 300 10.0 10.0 100 
6,000 300 10.0 10.0 100 
6,000 300 10.0 10.0 103 
6,000 300 9.0 9.0 100 
6.200 300 10.5 10.3 90 
6,200 400 10.0 10.0 100 
6,200 300 9.5 9.5 103 
6,200 300 10.0 10.0 100 

6,200 300 10.0 10.0 100 
6,200 500 10.0 5.6 56 
6,000 400 4.5 7.7 171 
200 400 8.5 10.0 118 
6,200 300 10.0 10.Q 100 
6,200 400 10.0 10.0 100 

6,000 400 9.0 9.0 100 
6,500 300 9.0 9.0 100 
6.200 350 10.0 10.0 100 
6,200 300 10.0 10.0 lor 
6.2C0 300 io. : ic.: ]::• 

6.200 30C 3.0 e.: ••.::• 

6,200 •100/230 7.0 \. 
6.200 43: i ; . . i . . 
6,200 45C l : 

54 522.2-531.2 200 
65 531.2-533.2 200 
66 533.2-543.2 200 
67 543.2-553.2 175 
68 553.2-563.2 200 
69 663.2-570.2 200 
70 570.2-579.2 225 
71 579.2-58S.2 200 
72 588.2-598.2 225 
73 598.2-608.2 225 
74 . 60B.2-613.2 225 
75 618.2-623.2 200 
76 623.2-630.2 300 
77 630.2-639.2 200 
73 639.2-648.2 200 
79 643.2-658.2 200 
80 658.2-668.2 200 
81 668.2-678.2 200 
82 678.2-687.2 200 
33 687.2-697.7 200 
84 697.7-707.7 200 
85 707.7-717.2 200 
86 717.2-727.2 200 
87 727.2-737.2 200 
88 737.2-747.2 200 
89 747.2-751.7 200 
90 751.7-760.2 200 
91 760.2-7/0.2 225 
92 770.2-780.2 225 
93 780.2-739.2 200 
94 789.2-798.2 225 
95 798.2-808.2 225 
96 803.2-818.2 225 
97 818.2-828.2 225 
98 823.2-836.2 200 
99 836.2-843.2 200 

100 843.2-853.2 225 
101 853.2-863.2 225 
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Table } .—Atridgaa history of toreftoi© WJPP-J9--Continued 

Feet ( I " ) ( lb / in" F e e t F e e t 'ecoyerec: 
cored recoverec 

102 863.2-373.2 227 6,200 450 10.0 10.0 100 
;o' 873.2-883.2 225 6,200 500 )0.C 10.0 100 
i ,4 883.2-893.2 225 6,200 400 10.1 10.0 100 
,05 393.2-893.2 200 6,000 300 5.0 5.0 100 
106 893.2-908.2 200 6,200 300 10.0 10.0 100 
107 90S.2-918.2 200 6,200 300 10.0 10.0 100 
108 913.2-923.2 200 6.200 300 10.0 10.0 100 
109 928.2-938.2 200 6,200 300 10.0 IO.O 100 

'.:(, 938.2-948.2 200 6,200 300 10.0 10.0 100 
111 943.2-958.2 200 6,200 300 10.0 10.0 100 
112 353.2-96S.2 200 6,200 300 TO.O 9.7 97 
; i 3 968.2-978.2 200 6,200 500/300 10.0 10.0 100 
114 978.2-983.2 200 6,200 6O073OG 1O.0 10.0 100 
115 988.2-993.2 200 6,200 300 10.0 10.0 100 
116 998.2-1,008.2 200 6,200 500 10.0 10.0 100 
117 1,008.2-1,010.2 200 6,200 400 2.0 2.0 100 
US 1,010.2-1,018.2 200 6,000 200 8.0 R.O 100 
119 1,018.2-1,028.2 200 6,000 200 10.0 10.0 100 
120 1,028.2-1,038.2 200 6,200 200 10.0 9.4 94 
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Table 2.—Stragigraphic sunmary for borehole WIPP-19 

Rock unit Thickness 
Feet 

Depth interval 1 

Feet 

Quaternary rocks 
Holocene deposits2 

Mescalero caliche 

Triassic rocks 
Santa Rosa Sandstone 

Permian rocks 
Dewey Lake Red Beds 
Rustler Formation 

Dissolution residue 
Magenta Dolomite Member 
Dissolution residue 
Cu'iebta Dolomite Member 
Dissolution residue 
Salt-bearing interval 

Salado Formation 
Upper member 

3MB 101 

493 
304 

10 
25 
26 

143.2 
143.2 

96- 590 
590- 895 
619- 629 
647- 672 
730- 756 
756- 779 
781- 795 
795- 895 
895-1 ,038.2 
695-1 ,038.2 

1,010-1 ,012 

Haximi i depth recorded-- 1,034 

'Depth recorded on Compensated Neutron-Formation Density Log made by Schlum'-erger on 
May 6, 1978. 

^Includes a r t i f i c i a l f i l l for d r i l l pad. 
'Marker bed. 



Table l.—Ltchalagic lag tor borehole HlPh-19 
[Color designations are f ro * the Rock-Color Chart (Godderd and others, 1948). No core designates 

intervals where core was not recovered during d r i l l i n g operations. Depth interval refers to 
d r i l l e rs * depth below land surface] 

Lithologic description Depth in ten 
Feet 

41.2- 52.6 
52.6- 53.2 
53.2- 60.7 
60.7- 61.4 

Dune sand, unconsolidated (includes f i l l for d r i l l pad) 0 - 7 
Caliche, white («9), sandy - — - 7 - 14.1 
Sandstone, moderate-reddish-brown {\QR 4 /6) , pale-red (10K 6 /2) , and pale-

reddish-brown (iQfl 5/4), very f ine grained to f ine-grained, weathered 
and unconsolidated; s l igh t ly calcareous; grades to moderate-reddish-brown 
(10" 4/6} s i l tstone peppered with light-greenish-gray (!'<: 8/1) reduction 
spots at 40.4-41.2 feet - • U . l - **< .2 

Mudstone, moderate-reddish-brown (10/? 4/6) to dark-redd-ish-brown (10B 3/4) 
speckled with light-greenish-gray ( 5 G 8 / 1 ) and pale-green reduction 
spots, s l lgn t ly calcareous - -

No core - - - -
•Hjdstone, sane as unit at 43.2-52.6 feet 
Si l tstone, greenish-nray (Scy 6/1) - - -
Nudstone, moderate-reddish-brown (IQfi 4 /6) ; interbeddeJ with moderate-

reddish-brown (10*4 /6 ) , greenish-gray (5c?r 6/1), an I dark-yellowish-
brown (lO^s §j2) sandstone, very f i i e grained to fin->-grained, in layers 
about 0.1-1.0 foot thick 61.4- 72.3 

Si l ts tone, moderate-reddish-brown {10*4/6} . 72.3- 73.3 
Sandstone, dark-yellowish-brown [loi'tf 4/2} peppered wtt»i grayish-green 

pE)ss~ 5/2) reduction spots, grading downward to grayi-,h-green 
{}QC¥ 5/2) at S3.5 feet , fine-grained to tnedium-graim-i, laminated and 
local ly crossbedded, micaceous along bedding surfaces; fracture at 
75.0 feet dips 70° - - — — - 73.3- 96.6 

Siltstone and raudstone, dark-yellowish-brown (10R 4/2) grading downward 
to dark-reddish-brown (10* 3/4); interbeds of pale-olive [ IGT 6/2) to 
yellowish-gray (51' 7/2}, wery f ine grained sandstone, contjlns mud 
cracks, mudstone c lasts , small erosional channels, calci te veinlet at 
1G .5-100.8 feet - - 96.6-106.3 

Mudstone, moderate-reddish-brown {10* 4/6) peppered with greenish-gray 
(5 G 6/1) reduction spots, dolomit ic, bedding horizontal and cross-laminated; 
contain small erosional channels, mud cracks, and T.udstone c lasts; fractures 
at 109.0 and 109.5 feet dip about 70°—- 106.2-114.0 

Si l tstone, l ight-ol ive-gray (5i - 6/1), laminated, b i o t i t i c ; contains 
mudstone chips and c lasts , and interbeds of moderate-reddish-brown 
{low 4/6} mudstone peppered with reduction spoil— 114.G-11S.2 



Table i.—Lithologic log for bore't^i* UZPP-19—Continued 

LUI.cK.3tc description Depth^interval 

Mudstone, moderate-reddish-brown (10R 4/6} and dark-reddlsh-brown (10;? 3/1); 
interbedded with pale-reddish-brown (10/? 5/4} sandstone, with a l igh t -
olive-gray (51* 6/1) mot t l ing, very f ine grair.ed to f ine-grained, 
laminated - - - - 116.2-123.2 

Mudstone, dark-reddish-brown (10R 3/4); interbeds of pale-reddish-brown 
(10ft 5/4} s i l ts tone and sandstone, laminated and crossbedded, 
mud cracks, and small erosional channels; conglomeratic layer, 0.3 foot 
thick at 125.0 feet , composed of mudstone clasts in a sandstone matrix 123.2-126.9 

Si l tstons, pale-reddish-brown (10R 5/4) peppered with reduction spots, 
cross laminated; interbedded with dark-reddish-brown (10R 3/4) 
mudstone and pale-reddish-brown (10R 5/4) , very e ine grained sandstone 126.9-129.7 

Mudstone, dark-reddish-brown (10R 3/4) peppered and streaked with 
l ight-ol ive-gray (5i" 6/1) and moderate-green (5c 5/6) reduction spots 
and seams; interbedded with pale-reddish-brown {IQfl 5/4) and l igh t -
olive-gray [5v 6/1), very f ine grained sandstone; lamina ted and 
crossbedded, con ta ins mud cracks f i l l e d w i t h sands tone, 
mudstone c l a s t s , and small erosional channels; white (t&) gyps.uin 
forms veinlets at 131.2 feet , bedding dips 2°-3° - - 1 ?g.7-159.C 

Sandstone, l ight-ol ive-gray (5v 6/1) and pale-reddish-brown (10a 5/4), 
very fine grained, s i ' t y , micaceous, and laminated; parallel set of 
fractures between 160.0 and 161.0 feet dip 70° i j9.0-161.2 

Si l ts tone and mudstone. moderat?-reddish-brown (1W 4/6) and dark-
reddish-brown (10R 3/4), laminated; interbedded with l i gh t -o l i ve -
gray (5i' 6/1), very f ine grained sandstone at 163.5 feet ; bedding 
dips 3° - - - - - - - 161.2-164.8 

Sandstone, pale-reddish-brown (10R 5/4), very fine grained, laminated, 
dolonit ic cement - 16S.8-17-. .7 

Mudstone, dark-reddish-brown (10R 3/4), interbeddeo with moderate-
reddish-brown (10R 4/6) and pale-brown (5rR 5/2) s i l ts tone and 
moderate-reddish-brown (10ft 4/6) and light-brown-gray (5ra 6/1) 
sandstone, rock i s laminated and crossbedded, con ta ins 
small erosional channels and mudstone c lasts; calc i te veinlets at 176.2 fec i - 171.7-192.5 

Sandstone, moderate-reddish-brown (10R 4 /6) 7 very f ine grained, interbeddeG 
with pale-yellowish-brown (10ra 6/2) mudstone at 193.2-194.7 feet 1 >;'.$-1?-. 7 

Mudstone, moderate-reddish-brown (10R 4/6) and dark-reddish-brown 
(10ft 3/4); interbedded with pale-reddish-brown (10a 5/4), moderate-
reddish-brown (10R 4/6) , and pale-yellowish-urown fJ0yF6/2) 
s i l ts tone, lami nated and crossbedded ; contains ?nal 1 erosions' ;r,aine: • 
at 202.5-205.7 feet , and calci te veinlets at 207 .C and 202.£ f ^ : . 
bedding dips 3 s - - . . 
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Table 3.--Ucftci09ic ioy for borehole U1FP-19—Continued 

Lithologic description Dept^interw) 

Sandstone, dark-reddish-brown (10B 3 /4 ) , very f ine grained, s i l t y 209.6-210.4 
Hudstcne, da rk - redd i sh -b rcn OGs 3/4} and raaderate-reddish-brown {10s 4/6}» 

laminated- r - 2 'n.4-211.5 
S i l ; s t ane anu sandstone, pale-yellowlsh-brcwn (101R6/2) - 211.5-212.3 
S i l t -none , dark-reddish-brown {10R 3/4) , clayey 212.3-212.8 
Sandstone, dark-reddish-brown (10« 3/4) grading to pale-yellowiih-brown 

C10''K5/4) a t 220.3-220.8 fee t , very fine grained 212.8-220.9 
Hudstone, dark-reddish-brown (IDs 3/4),speckled with reduction spDts, 

laminated; Interbedded with dark-reddish-brown [IDs 3 /4 ) , very f ine 
g r a : n e d , s i l t y sandstone; f racture a t 222.3 feet dips 80° 220.8-224.2 

S i l t s t o n e , moderate-reddish-brown (10s 4/6), peppered and seamed with 
reduction spots and bands, laminated and crossbedded; interbedded 
throughout with dark-reddish-bm*ri (IGs 3/4) mudstone and with pale-
yellowish-brown f lora 6 / 2 ) , very fine grained sandstone at 224.9 and 
227.6 fee t ; contains horizontal and cr i sscross ing veins of fibrous 
se l en i t e - 224.2-237.1 

No core - 237.1-237.2 
Si U s tone, raoderate-rsddlsh-brown (\0n 4 /63 , ^minaxed and c ross -

bedded; contains mudstone c l a s t s and microchannels; horizontal 
and c r i s sc ross ing veins of fibrous s e l e n i t e , and interbeds of dark-
reddish-brown (10ff 3/4) mudstone, bedding dips 3° - 237.2-242.2 

Sandstone, dark-reddish-brown (10R 3 /4 ) , very pale-green (10c 8 /2 ) , and 
pale-yellowish-brown (10rR&72), medium-grained; Interbedded with 
dark-reddish-brown (10« 3/4) raudstone, and contains veins of fibrous 
s e l e n i t e —> - 242.2-249.1 

Mudstone, dark-reddish -brown (10" 3 /4 ) , s i l t y , banded, contains 
horizontal veins of fibrous s e l e o i t e , bedding dips 3° 249.1-249. t 

S i l t s t o n e , moderate-reddish-brown (10fi 4/6) and moderate-brown (5n?3/4) , 
laminated, Interbedded with dark-reddish-brown (10» 3/4) mudstone and 
cut by horizontal and steep veins of fibrous s e l e n i t e , bedding dips 3 D 249.8-254.1 

Sandstone, pate-yellowish-brown (10 , s6 /2) banded dark-yellowish-browr 
{1Q>"* 4/2) ana speckled with reduction spo t s , cut by na r i i cn ta l 
veins of fibrous s e l e n i t e - - - 254.1-254.7 

S i l t s t c n e , pale-reddish-brown (IQB 5/4) banded dark-reddish-brown 
(10s 3 /4) , laminated, bedding dips 3 ; - - - - 2$4."-2SS. : 

Hudstone, dark-reddish-brown (10? 3 /4) , peppered with reduction s p c : s , 
interbedded with moderatfc-reddish-brown (10i? 4/6) s i l t s t o n e , larrinated 
and crass bedded, mudstone c l a s t s , sisal* eroslonal ;hano»ls a^d se l en i t e v e ^ - H- .-.- ' -
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Table 3.—iithoiogic log for borehole wiPp-19—Continued 

Lithologic description Oepth^interval 

Si l tstone, pale-reddish-brown (10R5/4), peppered with reduction spots; 
interbedded with dark-reddish-brown (10R 3/4) and grayish-green (5c 5/2) 
r-udstone, and cut by veins of fibrous selenite — 261.6-269.9 

Nudstone, dark-reddish-brown (1QR 3/4), interbedded with moderate-
reddish-brc^n (1CJR 4/6) s i l t s tone , horizontal and cross-laminated, 
c lasts, small erosional channels, and veins of fibrous selenite - 269.9-272.7 

Si l tstone, pale-reddish-brown (10R 5/4) , peppered with reduction 
spots, h a l i t i c ; horizontal and cross-laminated, mudstone c lasts , 
microchannels, mud cracks, veins of fibrous selenite and fnterbeds 
of dark-reddish-brown (10R 3/4) mud^tcne; *rz***ire at 290.9 feet 
dips 403 272.7-293.9 

Hudstone, dark-reddish-brown (IOH 3/4), peppered with reduction spots; 
interbedded with moderate-reddish-brown (10fi 4 /6 ) , pale-ieddish-
brown (lOfl 5/4), and grayish-brown (5VR 3/2) s i l t s tone, contains 
reduction spots, horizontal and cross laminated, muds tone c lasts, small 
erosional channels, and veins of fibrous selenite bedding essential ly horizontal 293.9-318.6 

Si l tstone, p&le-reddish-brown (TOR 5/4), peppered with reduction spots, 
sandy ana b i o t i t i c i cross laminated, selenite veins, and fnterbeds 
of darfc-reddish-brown {10fi 3/4) raudstone - 318.6-323.9 

Ho core 323.9-324.2 
Si l tstone. same as unit at 318.6-323.9 feet — 324.2-332.4 
Mjdstone, same as unit at 293.9-31B.6 feet 332.4-333.5 
Si l tstone, pale-reddish-brown ilOR 5/4), peppered and seamed with 

greenish-gray {SCY 6/1) reduction spots and bands, contains veins 
of fibrous selenite throughout, interbeds of dark-redd" .h-brown 
(10R 3/4) mudstone, short intervals of cross lamination, and 
sparse mud cracks 333.5-352.6 

Hudstone, dark-reddish-brown (10R 3/4), speckled and seamed with 
greenish-gray [$GY 6/1) reduction spots and bands; contains selenite 
veins and interbeds of moderate-reddish-brown (10R 4/6) s i l t s tone; 
bedding dips about 6° in basal part of unit 352.6-355.3 

Si l tstone, pale-reddish-brown (10R 5/4), speckled and seamed with 
greenish-gray (5GY 6/1) reduction spots and bands; contains 
horizontal and steep veins of fibrous seleni te, cross laminated,mud 
cracks, small erosional channels, and interbeds of dark-reddish brown 
(10R 3/4) mudstone, bedding is about horizontal 355.3-373.2 



Table Z.—uihologic log of borehole ifipp-l9—Continued 

Lithologic description DeptJMnterval 

Muds tone, dark-reddish-brown (10K 3/4), peppered and seamed with greenish-
gray ( 5 c r 6 / l ) reduction sp'ots and bands; contains both horizontal and 
steep veins of fibrous selenl te, sparse mud cracks and cross laminae, 
and interbeds of pale- and mnderate-reddish-brown (10K 5/4 and IQR 4/6} 
s i l t s tone, bedding essentially hor izon ta l— — _..— 378.2-403.2 

Si l ts tone, moderate-reddish-brown (10R 4/6) , peppered and i r regular ly 
seamed with greenish-gray (acf 6/1) reduction spots and bands; 
i r regular ly interbedded throughout with dark-reddlsh-brOHn (1QR 3/4) 
mudstone and with pale-reddish-brown (10R 5/4) fine-grained sand­
stone at 462.0-467.4 fee t ; contains a f ine network of fibrous selenite 
veinlets and veins; betiding irregular and dip changes from 0° at 
403.2 feet to 16' at 413.0-423.2 feet , to 5" at 423.2-443.2 feet , 
to 15' at 443.2-453.2 feet , and to 10° at 453.2-467.4 feet - 403.2-467.4 

Sandstone, light-greenish-gray (5C 8/1) and pale-reddish-brown 
(10" 5/4), very f ine grained - — 467.4-469.0 

Si l ts tone, moderate-reddish-brown (10" 4 /6) , peppered with greenish-
gray {5GY 6/1) reduction spots; interbedded with dark-reddish-
brown (10* 3/4) mudstone throughout and pale-reddish-brown (10R 5/4) 
sandstone at 469.0-471.0 feet ; contains a coarse network of selenite 
veins; fracture at 475.2 feet dips 80°, bedding dip changes from 5 D-10 D 

at 469.0-473.2 feet , to 15° at 473.2-481.9 feet 469.0-481.9 
tf-jdstanr, dark-reddish-brown (10" 3/4), peppered with greenish-gray 

(5ci- 6/1) reduction spots; contains veinlets of fibrous selenite 481.9-492.6 
Si l tstone, moderate-reddish-brown (10* 4/6) , peppered with greenish-

gray (5^1' 6/1) reduction spots, contains veinlets of fibrous selenite 492.6-499.1 
Mudstone, same as unit at 481.9-492.6 feet , interbedded with s i l ts tone, 

same as unit at 492,6-499.1 feet ; contains veinlets of fibrous 
selenite, a near-vertical vein of selenite starts at 511.5 feet , 
ex mds downward, sp l i t t i ng into two parts at 515.8 feet and 
continues downward terminating at a horizontal selemte vein at 
517.0 fee t ; bedding essential ly horizontal at 522.2-526.6 feet - 499.1-543.2 

Si l ts tone, moderate-reddish-brown (10* 4/6), peppered with greenish-
gray (5cr6/ l ) reduction spots, argil laceous; contains irregular 
laminae of dark-reddish-brown (lOtf 3/4) mudstone and narrow veins of 
fibrous se len i te : bedding essentially horizontal at 570.0-571.0 feet 533.2-571.1 



Table 3.—Lithologic I03 of borehole WIPP-J9--Cont1nued 

Lithologic description Oept^lnterval 

Si l tstone, itoderate-reddish-brown (IQR 4 /61 , peppered with greenish-gray 
( 5 ^ 6/1) reduction spots; contains interbeds of dark-reddish-brown 
(ICJ? 3/4) mudstone and veins of fibrous selenite - - 571.1-589.9 

Anhydrite* medium-gray fc5) with a crude, i r regular banding in l i gh t 
and dark shades of gray, very f ine ly c rys ta l l i ne ; local ly gypsiferous 
in narrow bands subparallel to bedding; contains veins of gypsum 
throughout and gypsum porphyroblasts at 569.9-590.9 fee t ; bedding 
is essential ly horizontal— - 589.9-615.5 

Gypsum, light-browm'sh-gray ( 5 ^ 6 / 1 ) , medium-crystalline, i r regular ly 
mottled and crudely banded; argillaceous at 618.0-619.0 feet - 615.5-619.0 

Mudstone, l ight-greenish-grty (5G* -6 /1 ) at 619.0-619.2 fee t , dark-reddish-
brown (10» 3/4) at 619.2-620.2 fee t , s i l t y , free of bedding structures 619.0-620.2 

Ho core - 620.2-622.3 
Mudstone, moderate-brown (5VJ? 3/4), s i l t y , free of bedding structures 622.3-623.2 
S i l is tone, moderate-brown (5ra 4/4) a t 623.2-629.5 feet and l ight-gray 

(«6) at 629.5-630.2 fee t ; contains chips and flakes of pale-brown 
(5ra 5/2) s i l t s tone, l ight-gray (»7), very f ine grained sandstone, and 
white (.v9) gypsum - 623.2-630.2 

Mudstone, media-n-dark-gray (w4); contains veins of white (N9) gypsum 630.2-630.9 
Gypsum, iredium-dark-gray («4), medium-crystalline, crudely banded with 

gypsum veins subparallel to bedding, nodular in par t , sparingly 
dolomitic at 642.4-647.8 feet ; contains remnants nf medium-gray (»4) 
anhydrite through middle of un i t ; bedding is essential ly horizontal 630.9-647.8 

Dolomite, l ight-ol ive-gray (5y 6/1) , f ine ly c rys ta l l i ne , laminated and 
cross-laminated; contains gypsum porphyroblasts at 647.8-649.8 feet , 
bedding is essentially horizontal 647.8-650.8 

Dolomite, greenish-gray (5c 6/1) , f ine ly c rys ta l l i ne , s i l t y , cross-
laminated; contains veins and porphyroblasts of gypsum; bedding is 
essentially horizontal - - — 650.8-672.3 

Gypsum, olive-gray (5^ 4/1) to medium-gray (w5); crudely banded throughout, 
contains dolomite laminae at 672.3-672.8 feet and remnants Df medium-
gray («5) anhydrite - - 672.3-67/.2 

Anhydrite, olive-gray (5y4/ l ) to medium-gray (w5), very f ine ly c rys ta l l i ne , 
crude banding with nodularlike structure; contains gypsum in n2rrow 
bands, snail porphyroblasts and veins - - - 677.2-697.5 

«o core 697.5-697.7 
Anhydrite, nedium-light-gray (w6), very f ine ly c rys ta l l ine , crude sanding 

with nodularlike structure at 697.7-703.5 feet , abundant pseudomorphs 
of anhydrite after gypsum at 703.5-707.7 feet ; contains laminae of y e l l o i -
gray (5y 7/2) dolomite at 711.0-717.2 feet ; gypsum forms narrow sands 
essentially paral lel tD bedding, porphyroblasts, and veins near tc? ar.c 
base of un i t ; bedding is essentially horizontal 65r.7-~19.C 

- 2 1 -



Table 3,—Uthologic log of borehole wiPP-19—Continued 

I i thologic description DeptrMnterval 

Gypsum, l ight-ol ive-gray (S^ 6/1), very f ine ly crysta l l ine to medium-
crys ta l l ine , banded; contains vein; of gypsum; bedding essentially 
horizontal at 722.6-727.2 feet, and dips about 30° at 727.2-737.2 
feet , 719.C-740.3 

Muds tone, dark-greenish-gray ( 5 ^ 4/1) and grayish-red (IGff 4/2) , 
peppered and seamed with greenish-gray (Sc 6/1) patches and bands, 
s i l t y ; contains small porphyroblasts and veins of gypsum, sparingly 
calcareous at 750.6-754,8 feet , essentially free of bedding structure 740.3-754.8 

Mudstone-, dark-yellowish-brown (10*7? 4/2) with dusky-yellowish-brown 
(lO^R 2/2) and pale-reddish-brown (10* 5/6) laminae, calcareous, 
bedding dips about 5° 754.8-756.3 

Dolomite, pale-yellowish-brown {10*** 6/2) , very f ine ly c rys ta l l ine , 
pitted*, contains gypsusc veins at 765.7-770.2 feet and small gypsum 
porphyroblasts throughout; bedding essential ly hor izontal- - - 756.3-77S.5 

Mudstorw, grayish-black («2) - - 778.5-780.9 
Mudstone, grayish-red (10* 4/2) and nwderate-reddish-brown (10B 4/6) ; 

contains veins and porphyroblasts of white («9) gypsum 7S0.9-788.0 
Anhydrite, grayish-red (10" 4/2) to medium-light-gray ( "6) ; very f ine ly 

c rys ta l l ine ; crude i rregular lamination; gypslferous at 788.0-755.1 
fee t ; containing laminae of hal i te pseudosorphs after gypsum at 
795.1-796.7 feet ; bedding 1s essential ly horizontal 783.0-79/.0 

Si i ts tone, l lgnt-gray (*7) i cont'fns nodules of anhydrite ami veins of 
hal i te - - — 797.0-797.3 

Si i ts tone, moderate-reddish-brown (10* 4 /6) ; contains crystals of 
halite - 797.B-798.2 

Hal i te , moderate-reddish-brfMn (1QR 4/6) and dark-reddish-brown 
(10R 3 / . , , medium-crystalline, very argillaceous and s i l t y ; contains 
narrow bands of s i l t y , ha l i t i c mudstone 798.2-810.1 

Anhydrite, medium-]ight-gray { K 5>, very f ine ly c rys ta l l ine , ha l i t i c 810.1-811.4 
Hal i te , moderate-reddish-orange (10" 4/2) , medium-crystalline, sparingly 

anhydritic - - 811.4-315.6 
Hal i te , moderate-reddish-hrown (lOn 4/6) , medium-crystalline, very 

argillaceous and s i l t y ; contains interbeds of dark-reddish-brown 
(10ft 3/4) to noderate-reddish-brown (10s 4/6) , ha l i t i c mudstone ana 
s i i ts tone- - — - Si-;. 6- 32c. I 

Sandstone, grayish-red (10* 4 /2) , very f ine grained, s i l t y and h o l m e ; 
contains hal i te vein dipping 50e at 329.3 feet - - - - - - ZZi.l-iy • 

Sandstone, medim-gray (*5) with dark-gray (,vj) laminae; very fine 
grained, s i l t y and ha l i t i c -— — - — - • ' - ' 
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Table 3.—Lithologic log of borehole WlPP-iS—Continued 

Llthologlc description Dep t ^ l n te rw l 

Sandstone, grayish-red (10ft 4 /2) , very f ine grained; contains grayish-brown 
(5ra 3/2) s i l t laminae, as well as veins and nodules of medium-light-gray 
(.v6) anhydrite - 833.3-337.1 

Si l ts tone, grayish-red (10R A/2), sandy, inter lTi lnated with grayish-brown 
(5VR 3/2] mudstone at 837.1-843.2 feet and v i t h olive-gray (5y 4/1) 
s i l tstone at 343.2-851.0 feet ; contains veins and lenses of ha l i t e ; 
bedding dips about 3° 837.1-851.0 

Si l ts tone, olive-gray (5f 4/1) to olive-black {5Y 2 /1) , laminated through­
out and cross-laminated -;n places, contains ver t ica l to near-
ver t ica l veins of ha l i te extending through much of un i t , a few lenses 
of grayish-red (10R 4/2} s i l ts tone at 670.0-873.2 feet , and small 
nodules of anhydrite at 890.0-892.7 feet ; bedding dips about 5° at 
base - - - - - 851.0-892.7 

Mudstone, dark-reddish-brown (10R 3/4) , s i l t y , laminated; contains 
crystals and veins of ba l i te and lenses and seamlet of pale-olive 

(1QV 6/2) anhydrite - - — S92.7-895.2 
Hal i te, raderate-reddish-brown (Ids 4/6) , medium-crystalline, very 

argillaceous and sparingly anhydriti'c 895.2-902.2 
Hal i te , white (:>9) and colorless, medium-crystalline, very sparingly 

anhydr i t i t 902.2-906.0 
Hal i te , noderate-reddish-brown (10ff 4/6) , medium-crystalline, argillaceous 

and anhydri t i ' - ; contains 0.4-foot band of l ight-gray [ft7) Lnhydrite 
at 906.1 feet and a 0.2-foot band of dark-reddish-browr. O'te 3/4) 
mudstone at 906.5 feet— - - 906.0-908.2 

Hal i te, white { "9 ) , colorless, and pale-red (10» 6/2) , medium-crystalline, 
sparingly anhydritic and polyhal i t lc - - 908.2-916.0 

Hal i te, pale-reddish-brown (10R 5/4) anr. moderate-reddish-brown (10* 4/6) , 
medium-crystalline, very argillaceous and s i l t y , sparingly anhydritic 516.0-925.5 

Si l tstone, moderate-reddish-brown (10R 4/6) bleached greenish-gray 
(5ff 6/1) in places; h a l i t i c at top and base <-•: uni t — — 925.5-929.6 

Hal i te, moderate-reddish-brown {10;? 4 /5) , medium-crystalline, very 
s i l t y and argi l laceous— - - 929.6-933.5 

Hal i te, moderate-orange-pink (IDs 7/4), medium-crystalline, sparingly 
anhydritic throughout and argillaceous at 936.1-936.8 f e e t — 933.6-937.5 

Hal i te, rcoderate-reddish-brown (10H 4/6) , radium-crystalline, argil laceous, 
capped by mudstone parting 937.5-932.4 

Hal i te , white (w9) and moderate-orange-pink (10R 7/4), medium-crystalline, 
sparingly anhydrit ic 93G.4-941.5 

Hal i te, medium-gray (w4) and roderate-reddish-brown (10* 4 /6) , nediir-.-
c rys ta l l ine , argillaceous and sparingly anhydritic - - - i-1 .S -3^ . '• 

Hal i te, nedfum-g"ay (.v5) and moderate-orange-pink (10s 7/4) tc rnode--D;!--
reddish-brown (10ff 4 /6) , medium-crystalline, anhydritic ana sparine". 
argi l laceous 94-=.!-?53.3 

Hal i te, white («g) to moderate-orange-pink (10s 7/4), medium-cos r e " i " f . 
sparingly anhydrit ic- - 95:.3-955.3 
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Table 3.—Lithologlc log of borehole wlPP-2S--Continued 

Lithologic description DeptjMnterval 

Hal i te , medium-dark-gray (N4) and moderate-reddish-brown (IGfi 4 /6) , 
medium-crystalline, very argillaceous and s i l t .v , Interbedded with 
moderate-reddish-brown ( IOH 4/6) mudstone at 957.0-957.8 feet - 955.3-958.3 

Hal i te , medium-dark-gray (w4) and moderate-reddish-brown (IOR 4/6) , 
sparingly argillaceous •- 958.3-961 ,8 

Hal i te , pale-reddish-brown (1QR 5/4) to colorless, medium-crystalline, 
sparingly anhydritic - - - 961.8-967.9 

No core - - 967.9-968.2 
Hal i te , white (.v9) and moderate-orange-pink {10fi 7/4); contains interbeds 

of l ight-gray (.v7) anhydrite at 968.3-968.4 feet and l ight-gray (w7) 
to pale-reddish-brown (IQK 5/4), ha l i t i c and polyhal i t ic anhydrite at 
968.7-968.9 feet 968.2-971.0 

Hal i te , medium-dark-gray (w4), f ine ly to medium-crystalline, very 
argillaceous - 971.0-971.5 

Hal i te , moderate-reddish-brown (10R 4/6) , medium- to coarsely c rys ta l l i ne , 
very argillaceous and s i l t y ; contains narrow interbeds of moderate-
reddish-brown (1 &R 4/6), s i l t y , h a l i t i c mudstone - - 971.5-974.7 

Hal i te , moderate-reddish-brown (10* 4/6) , medium-crystalline, sparingly 
anhydritic and argillaceous — -- — 974.7-978.8 

Hal i te , white ['•'9), roderate-orange-pink (10* 7/4) and pale-reddish-
brown (10^ 5/4), medium-crystalline, sparingly anhydritic throughout 
and sparingly argillaceous at 982.3-984.0 fee t , and 985.5-986.0 feet 978.8-986.0 

Mudstone, moderate-reddish-brown (10* 4 /6) , very ha l i t i c and sparingly 
anhydritic — 986.0-988.2 

Hal i te , medium-dark-gray (w4) and moderate-reddish-brown (10R 4/6) , 
medium- to coarsely c rys ta l l ine , very argillaceous and sparingly 
anhydri t ic; contains seam of moderate-reddish-brown (10* 4/6) ha l i t i c 
nudstone at 994.5-995.5 fee t - - - — 988.2-996.0 

Ka i t e , moderate-reddlsh-brown (10* 4/6) , medium-crystalline, sparingly 
anhydritic and po lyha l i t i c ; contains band of moderate-reddish-brawn 
(10* 4/6) , very f inely crysta l l ine polyhalite at 998.5-998.8 feet ; 
underlain by D.i-foot vein of fibrous hal i te 996.0-999.0 

Si l tstone, moderate-reddish-brawn (10* 4/6) and pale-yellcvish-brown 
(10w? 6/2) , ha l i t i c in upper and lower 1.0 foot of uni t — 999.0-1,006.2 

Ha l i te , pale-reddish-brown (10R 5/4), medium-crystalline, polyhal i t ic 
and argillaceous — - 1,006.2-1,00E.6 

Polyhal i te, moderate-reddish-orange (10A 6/6) , moderate-reddish-browr, 
(10* 4/6), and l ight-gray (w7), very f ine ly c rys ta l l ine ; contains 
abundant lenses of hal i te at 1,008.8-1,008.9, 1,039.4-1,009.7, 
1,010.5-1,011.0 feet —- - '•.."'" . - - : .'.V..'. 
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Table 3.—lithQloglc log at borehole UIPP-19--Continued 

Llthologic description Depth^nter.al 

Hal i te , moderate-reddish-orange ( lOf l f i /6 ) , aedium-crystall ine; contains 
seamlets and a band of moderate-reddish-orange (10" 6/6) polyhalite at 
1,013.2-1,013.4 feet -' - 1,012.0-1,013.6 

Hal i te , moderate-reddish-brown (10*4 /6 ) , f ine ly to medium-crystalline, 
argillaceous and polyhal i t ic - — - 1,013.6-1,018.2 

Hal i te , moderate-reddish-brown (10* 4/6) and medium-gray ("5) to very 
l ight gray (s8), f ine ly to mediint-crystalline, po lyha l i t i c , sparingly 
argillaceous at Irregular intervals - 1,013.2-1.028.0 

Mudstone, l ight-gray («7), s i l t y and ha l i t i c - 1,028.0-1,023.5 
Hal i te , moderate-reddish-brown (10* 4 /6) , medium-crystalline, polyhal i t ic 

and very argillaceous * 1,028.5-1.035.0 
Hal i te , white («9) and yellowfsh-gray (5^ 8/1) , f ine ly to medium-crystalline, 

sparingly polyhal i t ic i,nd anhydritic - - 1,035.0-1,037.6 
No core—- - - - 1,037.6-1,038.2 
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4 . 0 HVDROLOGIC DATA 

No hydro log ic t e s t da ta have been o b t a i n e d t o d a t e fcrcm WIPP 1 9 , and 
t h e r e a re no p lans a t p resen t t o conver t t h e s e boreholes t o r hydro log ic 
t e s t i n g . 

5.0 RFJttRKS 

The immediate o b j e c t i v e of t e s t i n g fo r s t r a t i g r a p h i c c o n t i n u i t y of 
the Rus t l e r Fccmation and upper Sal ado was reached through d r i l l i n g of 
the complementary b o r e h o l e s WIPP I S , 19, 21 , 22. As a consequence, t h e 
s e i s m i c r e f l e c t i o n da t a down t o the upper Salado a r e t r e a t e d w i t h extreme 
c a u t i o n ; the apparen t r e f l e c t o r s a t e g e n e r a l l y cons idered u n r e l i a b l e for 
t h i s a r e a . Later g e n e r a t i o n s of se i smic r e f l e c t i o n da t a ("Y" s e r i e s . 
Hern e t a l . r 1978; nGG" s e r i e s . Be l l and Murphy, 1979) , s y n t h e t i c 
seismograms, and review of f i e l d da t a c o n t r i b u t e t o unders tand ing of the 
s e i smic da ta i n t h i s p a r t i c u l a r a r e a . I n t e r p r e t i v e r e p o r t s w i l l dea l 
wi th t h i s a s p e c t . 

Trenches were dug through the Mescalero c a l i c h e in the road a t the 
p r o j e c t e d s u r f a c e t r a c e of t h e i n f e r r e d f a u l t . The c a l i c h e was examined 
by the USGS for d i s p l a c e m e n t s , but none were observed . This examinat ion 
and c a l i c h e da ta a re not r epo r t ed e x p l i c i t l y for t h i s problem, but t h e 
in format ion i s a v a i l a b l e i n more g e n e r a l torm (Bachman, USGS, in 
p r e p a r a t i o n . 
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APPENDIX A 

JUSTIFICATION 



INTHODDCTION TO APPENDIX A, JUSTIFICATION 

Appendix A consists! of relevant portions of two related documents: 

1) memorandum from D. w. Powers to L. R. Hi l l , dated 2/15/78, 
"stratigraphic Test Holes," and 

2) memorandum from D. W. Powers to L. R. Hil l , dated 3/15/76, 
"Shallow Cores tot Testing Displacement of Pleistocene 
Sediments." 

These documents provide deta i ls of background information and program 
options as understood at the time of in i t i a t ion . The reader i s 
cautioned, therefore, that detai ls of the program may have been altered 
as information became available and that preliminary interpretive 
hypotheses or ideas guiding the program formulation may need revisicn 
based on information presented in th i s report. Later interpretive 
reports may deal with such items. 
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Sandia Laboratories 
February 15, 1978 
L.R. Hill "'W...—'^" 

D.K. Powers 5321 

Stratigraphic Test Holes 

Objective: to determine the depth ri the top of the 
Salado Formation rather precisely over a half-raile 
interval beginning ataout a half-mile north of EROA 9, 
section 20, T22S, E31E. In addition, the stratigraphy of 
the beds above the Salado will be evaluated, and some core 
from the upper part of the Salado Formation may be taken. 
One of the holes may be established as a hydrology hole. 
Method: 3-5 drill holes may be required along seismic 
reflection line X-2. If necessary, 2 drill holes may be 
located along or near line X-5. Extensive logging will be 
required to support stratigraphic inferences, and some of 
the holes may be cored extensively. 
Details: WIPP 18 should be rotary drilled to the top of 
the Salado at an expected depth of about 1100'. The logs 
required are sonic, gamma ray, neutron, microlaterolog, 
and diplog. In addition, determination of the seismic 
velocity through downhole measurements will probably be 
required. The USGS/WRD should plan to log this hole to 
provide continuity between commercial logs on this, and 
other holes, and the USGS/WRD logs on the potash holes, 
particularly P-5, WIPP 18 should be located at vibrating 
point (VP) 179 of X-2. 

WIPP 19 should be cored from "grassroots" to the top 
of the Salado at an expected depth of about 900'. Logs 
should be run as on 18, with the exception of the seismic 
velocity log. The location is at VP 191 of X-2. Core in 
this hole may help to locate the depth of faults more 
precisely, and help determine the character of any fault 
(including fluid movement). If the stratigraphy is 
relatively undisturbed through normal aquifer zones, the 
hole may be cased for hydrologic studies. 

This hole is located to intersect both possible faults 
to aid projections toward the surface, and should 
intersect the top o£^±ke Salado immediately south of the 
fault zone on the tlofi|3«g wall. This borehole should, 
with WIPP 18, provide boundaries for the zone of apparent 
displacement. 

AILjqje'flj^ Ne* Mfenco 
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HIPP 20 should be drilled to a depth of about 700' 
(contingent on the depths indicated in WIPP 18), and then 
cored to a depth of about 1500'. Logs should be similar 
to WIPP 19. The location is at VP 187 of X-2. The cote 
will indicate the depth of faults, and the nature of the 
fault plane(s). Solutioning of salt nay be determined by 
examination of core within the Salado. 

This hole is located in the zone showing greatest 
probable disturbance. It may be the last of the test 
holes necessary around this anomaly. 

WIPP 21 may be drilled to a depth of about 1200-1300' 
to obtain additional data on the disturbed zone. Logs are 
similar to WIPP 19. The location is at VP 185 of X-2. 
Some core may be required to determine the effects of 
faulting and any dissolution of salt. The location and 
need for this hole are tentative. 

An alternative location (WIPP 23) for this hole is at 
VP 110 on line X-5. This area shows about 100' difference 
in depth to top of Salado when compared with hole F-82 
about one-quarter mile north. In addition, apparent 
faulting of the top of the Salado occurs at about VP 120. 

WIPP 22 may be drilled to the top of the Salado at a 
depth of about 900'. The logs would be the same as for 
WIPP 19. The location is VP 195 along X-2. This location 
is tentative, and may be used only if WIPP 19 is more 
disturbed than expected. This location night be an 
alternative for conversion to hydrologic purposes. 

An alternate location (WIPP 24) is near F-82 to 
confirm information on the top of the Salado in that hole. 
Bacfcqround: interpretation of the recently acquired 
seismic reflection data in the WIPP area indicates a 
possible northwest trending fault through this area. The 
displacement on the fault, if properly interpreted, may be 
100-250". There is a need to confirm or reject this 
interpretation in order to further assess the study area 
a? suitable for the WIPP, This drilling program is 
expected to provide appropriate data. 

Field Support: support for engineering programs is 
requested from Division 1133. Geologic field support is 
expected through the USGS and PSS. 
DWP;531I:dp 

Distribution: 
1133 R.D. Statler (3) 
1135 P.D. Seward 
5310 W.D. weart 
5311 D.W. Powers 12) 
5311 Archives (2] 
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banaia Lauuraiuiies 
date March 15, 1978 A^q^oue nt* Me.icc 

» L.R. Hill 53ir' 

itom D - W _ powers 5311 

sumeci shallow cores for testing displacement of Pleistocene 
sediments 

Objective: to provide, core of significant 
stratigraphic horizons from very shallow depths north 
of ERDA 9 to test for displacement. 

Method: use normal soil coring techniques to provide 
generally continuous core from above the caliche to a 
depth of 5-15 feet into the uppermost Permian or 
Triassic sediments. Contacts of the caliche and any 
Gatuna are most significant! other traceable horizons 
may be useful as well. Surveying of the drilling 
locations will provide the lateral and vertical 
control necessary to establish possible 
displacement. 

Location: the location of interest for these 10-12 
coreholes is between vibrating points (VP) 191 and 
195 of seismic line X-2. The locations are in 
section 20, T22S, R31E, and are between about 2500 
and 3000' north of the south boundary of the 
section. The line of holes will probably be located 
west of the access road through section 20 to avoid 
caliche disturbed by construction. 

Timing: shallow coring will be initiated as soon as 
practicable after WIPP 19 has drilled the redbed 
section. This will allow further refinements to the 
location of initial shallow cores. 

Background: This program is directed at further 
delineation of the zone north of ERDA 9 where 
possible faulting has been interpreted on the basis 
of recent seismic reflection data. If the drilling 
of WIPP IB and 19 disproves such faulting, this 
program for shallow core drilling will not be 
necessary. If WIPP 18 and 19 indicate the presence 
of faulting, this program will help determine how 
recently such faulting has been active. 



-2-
Field Support; support in establishing the 
contracting, surveyingr and other field engineering 
is requested from Division 1133. Geologic field 
support is expected from the USGS, F6S, and the New 
Mexico Bureau of Mines and Mineral Resources (Dr. 
John Hawley). 

DWP:5311:dp 

Distribution: 
1133 R.D. Statler (3) 
1135 P.D. Seward 
5310 W.D. Weart 
5311 D.W. Powers 
5311 Archives (2) 
5340 M.L. Kramm 



APPENDIX B 

DRILLING AND TESTING PUN 

complied by 

B. D. S t a t l e r 

Division 1133 
and 

P. D. Seward 
Division 1135 

Sandia Laboratories 



DJTBDOUCTI0H TO APPZHDIX B, DRILLING AND TESTING PLAN 

The drilling and testing plan is the translation of technical 
objectives contained in doctnents in Appendix A into field engineering 
terss. changes or anendBents are included ap well. The approvals and 
permits obtained teem various agencies prior to drilling are kept on f i l e 
but are not included here." 
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oaiiura lauuiatuiies 
()..!'• F e b r u a r y 2 7 , 1978 t 1 ..,,. .G... . . . . ., 

•- - - -•• c a • • . 

:; Distribution 

''on' R. D. Statler - SLA. 1133 

KIPP M O B . 18 thru 22, Drilling Program Schedule and Coring Plan 

The attached docyirent describes the plans and program for drilling up to 
five exploratory holes designated as KIPP 18, 19, 20, 21, and 22. It 
is expected these holes will begin during Karch 1978 and be conpletsd 
by the end of Kay 1978, presuming necessary clearances and perr.its can 
be quickly obtained. 
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?f.$ Carlsbad W. E. Cunningham 
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1125 P. D. Seward 
1135 J. E. Kagruder 
5311 L. R. Hill 
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WIPP IB, 19, 20, 21 22 
OPERATIONAL PROCEDURE, CORING £ TEST PLANS 

A. OBJECTIVE (Ref Memo of Record, D. W. Powers, 5311, dtd 2/15/76] 
To determine depth of the top of Salado formation precisely ov er a 
half-p.ile interval v.ithin the mile immediatley north of ERDA 9. To 
•evaluate the stratigraphy in the overlying beds above the Salado and 
possibly establish a hydrological test well. 

B. SCHEDULING SEQUENCE 
kl?P IS will be initiated first by rotary drilling to the top of Salacc. 
After a suite of logs are run, the hole will be plugged to surface and 
abandoned. Expect to begin nid-March and be complete in about one wook. 

WIPF 19 will be set up second to take continuous core from "grass-roots" 
to the top of Salado. After a suite of logs have been run and evaluated, 
the hole Riay be opened and then casing stood and cemented for subsequent 
conversion into a hydrolagical test well. If hole not considered suitable, 
it will be plugged to surface and abandoned. 

WIPP 20 will be drilled third to a depth of about 700' (contingent on 
evaluation of results fron. HIPP IS and 19) and then a continuous core 
taken to a depth of about 1500'. After suite of Iocs taken, hole w:Il 
be plugged to surface and abandoned. 

KIPF 21 nay be drilled to a depth of 1200-1300' to obtain additional 
data if information from 10, 19 and 20 is considered inccrplete. Suite 
of logs will be run and several hundred feet of core Day b^ tat:c-r.. 
Hole will then be plugged to surface and abandoned. Location n-.ay be 
moved to an alternate site along seismic line X-5. 

WIPP 22 ray be drilled to the top of Salado. After suite of logs, hcle 
wil] be evaluated and either plugged or set up as hydrologic test well. 
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C. ORGANIZATION 
Technical direction will originate within Sandia Division 5311 under 
Dennis Powers. Field operations, managed by Bob Statler, Sandia Division 
1133, will be conducted by W, E, Cunningham, Fenix a Scisson. Drilling 
contract and associated support service contracts will be let and 
administered by F£S as arranged for by Federal agency order through 
Nevada Operations Office, DOE. 

Identification of marXer beds, core logging and other geologic inter­
pretations will be provided by Charlie Jones, USGS-Special Frcjt-cts, 
Jerry Mercer, USGS-WRD, and Joe Gonzales, F&S. 

Quality '.ssurance Program will be administered by F. L. McFarling and 
Jim Jones, Sandia Division 9S17. 

Industrial Safety program will be administered by specialists from. 
Fenix s Scisson, Las Vegas. 

Administrative assistance logistical support of Sandia Programs will 
be provided by P. D. Seward and J. E. Kagruder, Sandia Division 1135. 

D. FIELD OPERATIONS 
1. Sites selected and archaeological survey conducted. Land survey 
made. BLH permits obtained. "Notice of Intention to Drill Exploratory 
Well" filed with NH State Engineer's office. 

2. Award dirt contract. Construct 3/1 mile of 12' vide access road, 
6" thick caliche base, five each 100' x 100' drill cads around drill 
site stafce. 

3. Ee^in W1PP 18 as follows; 

6-4 



-3-
3. {Continued) 

WIPP 16 (located adjacent to seismic shot point 179 of X-2). 
a. Set nominal diameter conductor pipe to permit use of rotary bit 

to make a 6" +_ diameter hole to total depth. 

b. Rotary hole to top of Salado salt; collect drill cuttings every 
10',* use drilling fluids to match formation. 

c. Run commercial logs as follows: 
(1) BHC Sonic 
<2) Dual Induction 
(3) Micro-Lateroloo 
(4> Compensated Neutron 
(5) Formation Density 
(6) Gamma 
(7) Continuous Dip Meter 

d. Plug hole to surface using SO/50 PoZ mix. Class "C" cer.cnt. 

d. Rig down. 

4 ' K.fPP 19 (located adjacent to shot point 191 of line X-2) 

a. Move in rig and associated equipment for taking ccr.tirvjcus core 
from "grass-roots" to the top of Salado. 

b. Dry punch hole and extract first core using Pitcher £"«r.pler. 
Continue using until fornatiDn appears competent or.ocijh to )jo>;;r. 
using wire line rotary diamond coring procedures. £st:ratt-r to 
be 7-10'. 

c. Pick up 3-1/4" x 2-1/4" diarond core bit with split tai-rcl and 
take continuous core to approximately 30'. 
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(Continued) 
Pick up 8-3/4" bit and ream hole to approximately 30". Set 8-5/8"+ 
O.D. conductor pipe^cement t© surface. Install appropriate 
well head equipment to protect from gas pockets. 

Pick up 3-1/4" x 2-1/4" oiaraeter core bit and take continuous 
core to total depth. 

Open hole as necessary to accomodate taking coraiercial logs with 
4-5/8" diameter tool. 

Call out and run same suite ol logs as for WIPP 18. 

If hole shows bore-hole fluids of interest, hole may be cased with 
5-1/2" casing, cemented to surface and set up for hydrological 
test well. 

If no fluids of interest, plug hole to surface as WIPP IS. 

Rig down. 

WIPP20 {located adja ent to shot point 187 of X-2] 
Move in rig and associated equipment for alternating between rotary 
drilling and diamond coring. 

r*<.:k up 8-3/4" bit and rotary to approxiir-acley 30*. Set 8-5/6" + 
conductor pipe, cement to surface. Install appropriate well head 
equipncnt to protect from gas pockets. 

Pick up nominal 6" diameter rotary bit and rotary t i an approximate 
depth of 700', taking cuttings every 10'. Actual depth will depone 
on review of findings from WIPP 18 and 19. 

8-P 
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(Continued) 
Pick up 3-1/4" x 2-1/4" diameter cere bit and take continuous core 
to a depth of about 1500*. 

Open hole as necessary to accommodate use of commercial logging 
tool 4-5/8" diameter. 

Call out and run same suite of logs as for Wlpp 18. 

Plug hole to surface as in WIPP 18. 

Rig down. 

Wlpp 21 s 22 {location to be determined after review of WIP? 18, 19, 20) 
Move in rig and associated equipnent for alternating between rotary 
drilling and diamond coring. Take cutting ivery 10'. 

Pick up 8-3/4" bit and rotary to approximately 30'; set 8-5/8"+ 0.0. 
conductor pipe, cement to surface. Install appropriate well head 
equipment to protect "-''in gas pockets. 

Pick up nominal 6" diameter rotary bit and drill to 900-1200', 
Selected 2-1/4" cores nay be taken. 

Open hole and condition to accommodate corrnorcial logging tool 
4-5/8" diameter. 

Either hole may be selected as hydro test well if significant 
fluids are encountered while drilling. If so, prepare hole to 
run 5-1/2" casing and cement to surface. 

If not set up as hydro well, plug to surface and abandon. 

Fig dawn. 
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CORE HAHOLIKG PROGRAM 
Cores with 2-1/4" nominal diameter are to be taken. One from ground 
surface to the total depth. It is recognized that formations may be 
encountered which are soft and/or rufablized; therefore, particular 
attention must be paid to rate of rotation, penetration and drilling 
fluid properties to assure as complete a recovery as possible. 

A split core barrel is to be utilized to ease the removal of core from 
the barrel and to lessen the possibility of damaging or mixing core 
components. 

A duty geologist will log and measure core as it is removed fron core 
barrel. Core will then be sealed within plastic sleeving and packaged 
in standard cardboard boxes. If core is soft and/or badly rubblized, 
additional cushioning material will be placed around core within box. 
Boxes will then be marked with hole identity and core interval. Core 
will then be carefully loaded in a transport vehicle by contractor 
personnel as supervised by duty geologist, and taken to core storage 
in Carlsbad. 

A coring record should be kept showing: date and tour, sequence of 
core interval, depth of interval, footage of cere recovered ana percentage. 
If significant intervals are missing, the depth and interval or missing 
core should be recorded as well as any determinable physical properties 
of the formation. Rig operating conditions such as RPM, weight on bit, 
circulating pressure should also be kept. 

For ;ake of consistency, a routine has been established for handling 
and marking core at the drill pad as follows: 

1. Coring contractor and roustabouts will lay barrel down and 
open barrel. The duty geologist will photograph core and supervise 
removal from core barrel and placement in tiouchs in the order 
they COPS out of barrel for inspection and rcasurer^nt. Troughs dre 
marked orange or red indicating top end and black indicating down 
direction. 

B-S 
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2. if core is suitable for marking, each major piece should be marked 
with a water-proof black ink arrow, pointing in the direction the hole 
ie advancing. If core'is not suitable for marking, the above is to 
be marked on sleeving using an indelible, water-proof black marking pen, 

3. Log, identify and measure all core pieces, express to closest 
l/10th of foot. Note; All depth measurements are from the top side 
of the Kelly Bushing unless otherwise specified. 

4. Have troughs to core shed and separate into appropriate lengths. 
Sleeve and seal and insert into boxes. Tape boxes and mark outside 
of box with hole identity and depths of core interval. 

5. Transport boxed core to core storage taking particular care 
in handling and delivery to avoid core damage. 

F. LOGGING PROGRAM 
The original records and 10 copies of all logs should be delivered 
to TS.S, Carlsbad. F£S will distribute as follows: 

USGS-WRD, Albuq. - 3. ». Kercer (1) 
USGS-Spec. Pro)., Denver - C. Jones (1) 
F6S, Carlsbad - W. Cunningham (2) 
5311 D. W. Powers (Orig. fi M 
5311 S. J. Lambert (1) 
5311 Archives (2) 
FSS Carlsbad (2) 
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G. PLUGGING AND ABANDONMENT 
1. Notice of intention to plug must be filed with appropriate agencies 
including state Engineer* since all wells are believed to be within 
a Water District as declared by the State Engineer of New Mexico. 

2. Plugging should be in manner to confine water in the separate 
strata originally containing them. 

3. A length of 4" steel tubing approximately 20' long will be placed 
in the freshly poured plug with 4* protruding above the ground surface. 
The identity of the well, i.e., WIPP 18, as well as the location: 
X feet TELt X feet PEL, Section, Township and Range, shall be welded 
or stamped in the tubing. 

PDStatlerirj 
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Sandia Laboratories 
February 27, 1970 

Distribution 

f.A. M 
R. D. Statler - 1133 

WIPP Nos. 18 thru 22, Drilling Program Schedule and Coring Plan 

Ref: Memo, R. D. Statler to Distribution, dtd 2/27/78, sar.e 
subject 

Please attach the enclosed chart to the subject neno. 

Distribution: 
DOE/ALO D. Davis 
L'SGS Denver C. Jones 
USGS Albuquerque J. Mercer 
FsS Las Vegas R. E. Ashlock 
F&S Carlsbad w. E. Cunningham 

1130 H. E. Viney 
1135 P. D. Seward 
1135 0. E. Magruder 
5311 L. R, Hill 
5311 D. w. Powers (3 
5311 S. J. Lambert 
5311 Archives (2) 
5342 J. W. McKiernan 
9512 F. L. McFarling 
1133 R. D. Statler (5) 
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,e Kay 18, 1978 
fe'tjue'je'Qut He.-, r/i 

K W. E. Cunningham - FSS, Carlsbad l'."-c't c*u>m. 

8. D. Statler - 1133, SLA U 

land-Vse Permit for Relocating Drill Sites for UIPP 20 ami 21 

On this date we have received verbal permission from BLM to relocate 
the hole locations of UIPP 20 and 21. 

You are authorized to proceed with the necessary dirt work to prepare 
drill pads for WIPP 21, 1000' due south of WIPP 22, and for WIPP 20, 
770' due south of WIPP 22. 

You are also authorized to resume drilling of WIPP 22 and then proceed 
with the program as outlined in my mesorandun! to you dated Hay 17, 1978, 
subject, Stratigraphic Hole Drilling Plans. 

RDS:1133:rj 

Copy to: 
C. Jones, USGS, Special Projects Branch, Denver, CO 
J. Mercer, USGS-WRD, Albuquerque, KM 
1135 P. D. Seward 
5311 D. '•.*. Powers 
1133 File (2) 



r.j\>. May 23, 1976 

:•_, V. E. Cunningham - F&S, Carlsbad 

-c.-r R. D. Statler - 1133, SLA 

'.,:,!•:: Land-Use Permit for Relocating Drill Sites for WIPP 20 and 21 

Ref: Memo, Stacler to Cunningham, dtd 5/18/78, sane subject 

This memorandum is to correct the Southerly dimension on the WIPP 21 
drill location as quoted in" the referenced memorandum. The attached 
survey plat gives the correct location. 

PDS:1135:rj 

Copy to: 
C. Jones, U5GS, Special Projects Branch, Denver, CO 
J. Mercer, USGS-tfRD, Albuquerque, NM 
G. Sachcan, USGS-KRD, Albuquerque, KM 
1135 P. D. Seward 
5311 D. W, Powers 
1133 File (2) • '< 

Sandia Laboratories 

B- 15 



DRILL HOLE LOCATION 
DRILL HOLE NO. JWEES2J 

SECTION J O _ tTO\VNSH!P_22S_, RANGE _31i_,N.M.P.M. 
EDDY COUNTY, NEW MEXICO 

I 

i 
N 

GROUND ELEVATION AT HO! F-. 3417.05' 

M0LZEN-C0RS1N a ASSOClAT 
CO!.-SL".T.-.: c \ : •.- £s= 



PAD AND 
DRILL HOLE LOCATION 
DRILLHOLE NQ.voiP'P ''£} 

SECTION _20_,TOWNSHIP_2ZJ , RANGE-MI—.N.M.P.M. 

EDDY COUNTY, NEW MEXICO 

L_:00' 

V.P.205 — 

• WIPP«2I ' 

Pod I00'x200' 

Sec.20 
Sec. 29 

f <* 

Scoli I =200' 

\ 
_S£C_2I. 

Sec 28 

S£ cor Sec.20 
John Wesl cap 

MOLZEK-CGF,"':: £ i-Zi 
CONSULT:;:;. Z-:Z:<:IL 

CJ.RI.S2AD. ;::-:v.' IM 

http://cj.ri.s2ad


APPENDIX C 

HOLE HISTORY 

compiled by 

R. D. s t a t l e r 

D i v i s i o n 1133 
ana 

P. D. Seward 
D i v i s i o n 1135 

Sandia Laboratories 



INTBODOCTION TO APPENDIX C r BOLE HI3TCRY 

The hole history is a docunent provided soon after completion of the 
borehole, and i t aonsarizes 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. Further tnf orsation stay be obtained as necessary through 
examination of the original daily time logs. 
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October 16, 1978 (Rev. #1) 
June 8 , 1978 

FENIX t SCISSON, INC. 

HOLE HISTORY DATA 

HOLE HO.. WIPP #19 W. 0. HO., [ 1. 0. NO.i 

u t E R , Sandia Lab. TYPE HOLE. Exp lo ra to ry 

Loc*rroK New Mexico COUNTY, Eddy 1 *KEA> 

SURFACE COORDINATES,* 2989.60 ' FSL, 14 .94 ' FEL Sec. 2 0 , T22S. R31E 

GROUND ELEVATION) * PAD BLKVATIOH. TOP CASING ELEVATION! 

RIG OH LOCATION SJUBDEPI 4-6-78 COMPLETE&I 5-8-78 

CIRCULATING MEOIAI Sa l t base mud. 

MAIN RIG A CONTRACTOR | NO, OP COMPRESSORS * CAPACITY. 

SORE HOLE RECORD CASING RECCIS 

FROM TO SIZE I .D. WT./FT. WALL GRADE CPL'G. f COy TO CU. FT.CMT. 

0' 8' B-3/4" 7" O.D. Used 0' 8' NONE 

8' 1038' 6-1/8" 

TOTAL DEPTHi 1 0 3 8 ' C I j AVERAGE MANDREL DEPTH' FROM REFERENCE ELEVATION p 

jyWK A PLUGS LEFT IN HOLE-

SURVEYS PACEi ( CQRWG PACIi 3 f | CU, FT. EMT. TOTAL IN PLUGS, ETCi 

LOGGING DATA! Page 2 

BOTTOM HOLS cooROiNArts. 3004.70* FSL. 3 . 2 4 ! FEL 0 1020' 1 M r e v w e i Schlumberqer 

RICSU5ED (Site Prep Rigs *) 

»ONO. NAME TYPE CLASS o ^ K , « •Kg? SECURED 
W/O CUB* 

TOTAL D~fS 
OH LOC. 

3625 Bovles Bros . Failing 2000 10.91 - 2 1 . D9 32.00 

REMARKS) 

* Location of brass monument: 2985.88* FSL, 16.40* FEL, Sec.20, 

T22S, R31E. Elevation 3433.13'. 

Horizontal displacement at 1020' was 19.2' , N 37.6° E (Schlumberger 

Directional Survey.) 

PREPARED tfi H D S / 1 km C - 2 TIME IREAKDOWH OH HEAT PAGE 



FENIX t SCISSON, IMC. 

HOLE HISTORY DATA 

June 8, 1978 

WX?? #19 

Eddy 

SURFACE COORDINATED 2987.34 FSL, 12,87 FEL See. 20, 122S, R3IS 

OROiJHP ELEVATION. PAP gLiVATIOKi TQPCASmS ELEVATlONi 

H1C OH LOCATION. 

CIRCULATING MEBiAi S a l t b a s e B U d . 

MAW SiG * CONTRACTOR NO. OF COMPRESSORS ft CAPACITY' 

BORE HOLE RECORD CASING RECORD 

-fl=2#" 

TOTAL PEPTHt 1 Q 3 8 ' G L j AVERAGE MAHORE1. DEPTH. FROM K*FERRNCE 2LEVATKJH # 

JUHK * PLUGS LEFT IK HOLE. 

SURVEYS FACE. CORiKG PASEi [ CU. FT. CMT, TOTAL IH FLUSS, ETCt 

LQSSiHg PATA, g a g £ 1 

I0TTOM HOLE COORDINATES, 3 0 0 2 . 4 4 ' FSL, 1 . 1 7 ' FEL <? 1020' KEFERfHCE. Schlumberger 

Boyles Bros. Falling 2000 

Horizontal displacement at 1020' was 19.2", N 37.6° E (Schlumberger 

Direceional Survey.) 

PlIPAItO »Yi WDS/lt 



BIFP #19 
HOLE HISTORY 

4-5-78 Moved in Boyles Bros, rig #3625 and rigged up, 

4-6-78 Drilled 8-3/4" hole from 0* to 8*. Set 7" O.D. used casing at 8' 
and packed annulus with gel. Made up soil sample type tool with 
4%" hit and made 3 runs from 8' to 14', recovery 100%. Made up 
3-7/8" Christensen insert type bit on a wire line core barrel and 
cored from 14' to 48'. Cored with salt base mud. Worked days 
only. 

4-7-78 Cored 3-7/8" hole from 48' to 97'. 

4-10-78 Rig secured from 4-7-78 to 4-10-78. Changed out bit to a 3-15/16" 
diamond bit and cored from 97' to 143'. 

4-11-78 Cored 3-15/16" hole from 143' to 201'. 

4-12-78 Cored 3-15/16" hole from 201' to 263.2'. 

4-13-78 Cored 3-15/16" hole from 263.2' to 305.2', 98% mud returns to surface. 

4-14-78 Cored 3-15/16" hole from 305.2' to 351.2'. 

4-17-78 Rig secured from 4-14-78 to 4-17-78. Fluid level in the hole at 215'. 
Cored 3-15/16" hole from 351.2' to 384.2'. Had 507. returns from 
351.2' to 360.2', regained 85X returns at 384.2*. Lost 50 barrels 
of mud. 

4-18-78 Cored 3-15/16" hole from 384.2' Co 433.2'. Returns decreased from 
507. to 307.. Pumped in a slug of paper for lost circulation material 
at 200'. 

4-19-78 Cored 3-15/16" hole from 433.2' to 492.2'. 157. lost circulation. 

4-20-78 Cored 3-15/16" hole from 492.2' to 533.2'. 15% lost circulation. 

4-21-78 Cored 3-15/16" hole from 533.2' to 570.2'. 15% lost circulation. 

4-24-78 Rig secured from 4-21-78 to 4-24-7a. Cored 3-15/16" hole from 
570.2' to 623.2'. 552 lost circulation. Pumped in a slug of paper 
for lost circulation at 200'. 

4-25-78 Cored 3-15/16" hole from 623.2' to 678.2'. 452 lost circulation, 

4-26-78 Cored 3-15/16" hole from 678.2' to 727.2'. 507. lost circulation. 
Pumped In a paper slug at 200'. 

4-27-78 Cored 3-15/16" hole from 727.2' to 780.2'. 50% lost circulation 
at 727.2' reduced to 30% at 780.2'. 

C-4 



Page 2 
WIPP #19 
Hole History 

2-28-78 Cored 3-.15/16" hole from 780.2* to 828.2'. 50% lost circulation. 

5-1-78 Rig secured from 4-28-78 to 5-1-78. Cored 3-15/16" hole from 
828.2' to 893.2'. 307. lost circulation. 

5-2-78 Cored 3-15/16" hole from 893.2' to 958.2'. 30% lost circulation. 

5-3-78 Cored 3-15/16" hole from 958.21 to 1010.2*. 30% lost circulation. 

5-4-78 Cored 3-15/16" hole from 1010.2* to 1038.2'. 307. lost circulation. 
Rigged up to open hole. Reamed hole to 6-1/8" from 8' to 97'. 

5-5-78 Opened hole to 6-1/8" from 97' to 717'. 27. lost circulation. 

5-6-78 Opened hole to 6-1/8" from 717' to 103t'*. Ran Schlumberger logs. 

5-7-78 Ran uSGS logs. * 

5-8-78 Rigged down. Hole completed. 

TYPE LOG DATE 

SCHLUMBERGER LOGS 

DEPTH DEPTH LOGGED 
DRILLER LOGGER FROM TO 

dual Laterolog 
Micro - SFL 

Compensated Neutron-
Formation Density 5-6-78 

Borehole Compensated 
Sonic 5-6-78 

Continuous Diameter 5-6-78 

Dipmeter-Arrow Plot 5-6-78 

Continuous Direc* 
Clonal 

1 1038 1036 0 1033 

1 1038 1029 0 1028 

1 1038 1029 0 1028 

I 1038 1029 0 1028 

KOTE: Listing of logs furnished F&S/Mercury. 
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CORE NO. llNTERVAJ L FEET RPM ON BIT PRESS. FEET IKEl i 
RECOVERE 1 RECOVER ' 

tf.b.l. 

1 8 9.9 175 2000 100 1.9 1.9 1002 
2 9.9 12.6 175 2000 100 2.7 2.7 1001 
3 12.6 14.1 175 2000 100 1.5 1.3 87Z 
4 14.1 17.4 175 2000 100 3.3 3.2 97* 
5 17.4 19.9 175 2000 100 2.5 2.5 1002 
6 19.9 26.9 175 2000 100 7 7.85 10021 

7 26.9 33.9 175 2000 100 7 7.33 10021 
8 33.9 41.2 175 2000 100 7.3 8.2 1002* 
9 41.2 43.2 175 2000 100 2 1.75 882 
10 43.2 4S.2 175 2000 100 5 5.25 1002-> 
11 48.2 53.2 175 3000 100 . 5 4.4 882 
12 53.2 56.2 175 3000 100 3 3.3 10021 

13 56.2 63.2 175 3000 100 7 7 1002 
14 63.2 71.2 175 3000 100 8 8 1002 
15 71.2 78.2 175 3000 100 7 7 1002 
16 78.2 88.2 175 3000 100 10 10.2 10021 
17 88.2 97.2 175 3000 100 9 9 1002 
18 97.2 106.2 175 4000 400 9 9.1 1002* 
19 106.3 116.2 175 4000 400 10 10 1002 
20 116.; 123.2 175 4000 400 7 7 1002 

21 123.; 133.2 175 4000 400 10 10 1002 
22 133.: 143.2 175 4000 400 10 10 100% 
23 143.: 153.2 150 3000 400 10 10 1002 
24 153.: 163.2 175 3000 200/400 10 10 1002 
25 163.: 173.2 225 3000 200/400 10 10 1002 
26 173.: 183.2 225 3000 400/200 10 10 100J 
27 183.: 193.2 225 3000 200/300 10 10 1002 | 

28 193.: 201.2 200 3000 200/300 8 8 1002 1 
29 2oi . ; 211.2 200 3000 200/450 10 10 1002 1 
30 2ii.: 220.2 200 3000 200/300 9 | 9 1002 I Some Fluid 
31 220.: 228.2 200 3000 200/450 8 1 8 1002 | 
32 228.: 237.2 200 3200 300 9 I 8.9 992 | 
33 237. 246.2 175 3200 300/400 9 1 9 1002 | 
34 1 246. 256.2 200 3200 WO 1 7 1 7 1002 1 
35 1 256. 263.2 200 3200 1 200 MOO 10 1 10 1002 1 
36 1 263.: 273.2 200 3000 300/400 10 1 10 1002 1 
37 1 273.: 283.2 175 3000 400 10 1 10 1002 ! 
38 1 283.1 293.2 200 3200 400 10 ! 10 1002 1 
39 | 293.J 298.21 175 3200 300/400 5 i 3.5 1 701 i 

i * C-6 



U'lFP #19 CORE RECORD 

INTERVAL FEET 
WIICHT. eiikcifl.. 

OS BIT PRESS. 

Page 2 of 2 
FEET 
rniren 

TEET pt 
RECOVERED RECOVER 

43_ Some Fluid Losi 

Some Fluid Los: 

4 ^ . j 463.2 225 
Fluid Loss 

-AZ1 
_4500_ 

4500 

100% 
100% 

9.fe 
i.k S98.2I 225 400 | 

B.\i 608. j 225 
l.g 618. j 225 
l.b 623.J 300 | 40Z | 

l.b 630. 
100* 
l O O Z l 



WIPP S19 CORE RECORD PaRe 3 of 3 
CORE NO. INTERVA. L FEET RPH OH BIT PRESS. FEET USE* * 

RECOVERS) RECOVER ' 
P.S.I. 

79 648.2 658.2 200 6000 300 10 10 100* Some Flu 
80 658.2 668.2 200 6000 300 10 10 100% Some Flu 
Bl 1668.2 670.2 200 6000 300 10 10 100% .. 
82 678.2 687.2 200 6000 300 9 9 100% » 
83 687.2 697.7 200 6200 300 10.5 10.3 982 
84 697.7 707.7 200 6200 400 10 10 100% 
85 707.7 717.2 200 6200 300 9.5 9.5 100% 
86 717.2 727.2 200 6200 300 10 10 100% 
87 727.2 737.2 200 6200 300 10 10 ioo% 
88 737.2 747.2 200 6200 500 10 5.6 567. 
89 747.2 751.7 200 6000 400 4.5 ' 7.7 100%± 
90 751.7 760.2 200 6200 400 8.5 10 100%± 
91 760.2 770.2 225 6200 300 10 10 100%i 
92 770.2 780.2 225 6200 400 10 10 100% 
93 780.7 789.2 200 6000 400 9 9 100% 
94 789.2 798.2 225 6500 300 9 9 100% 
95 798.2 808.2 225 6200 350 10 10 100% 
96 808.2 818.2 225 6200 300 10 10 100% 
97 818.2 828.2 225 6200 300 10 10 100% 
98 828.2 836.2 200 6200 300 8 8 100% 
99 836.2 B43.2 200 6200 400/200 7 7 100% 
100 843.2 853.2 225 6200 400 10 10 100% 
101 853.2 863.2 225 6200 450 10 10 100% 
102 863.2 873.2 227 6200 450 10 10 100% 
103 873.2 883.2 225 6200 500 10 10 100% 
104 883.2 893.2 225 6200 400 10 10 100% 
105 893.2 898.2 200 6000 300 5 5 100% 
106 89S. 2 908.2 200 6200 300 10 1 10 100% 
107 908.2 91B.2 200 6200 300 10 i 10 100% 
108 918.2 928.2 200 6200 300 10 1 10 100% 
109 928.2 1 938.2 200 6200 300 ! 10 1 10 100% 
110 938.2 1 948.2 200 6200 300 1 10 i 10 100% 
111 1 948.2 1 95e.2 200 6200 300 1 10 1 10 100% 1 
112 958.2 1 968.2 200 6200 300 10 9.7 97% 1 
113 968.2 978.2 200 6200 500/300 10 10 100% 1 
114 978.2 988.2 200 6200 600/300 10 ! 10 ! ICO! i 
115 988.2 1 998.2 200 6200 300 1 io I io I IOOZ ! 

1 i t J ' 1 



CORE NO. INTERVAL FEET RPH 
" U E T B H T -

™ R T T 
1 HRCB!. . 

PRESS. CORED 
i P E U r - S 1 
RECOVERS: ' RECOVER! 

P . S . I . 

116 9 9 8 . 2 1 0 0 8 . 2 200 6200 SOO 10 10 1O0Z 

117 1008.2 1010.2 200 6200 400 2 2 100Z 

118 1 0 1 0 . 2 101B.2 200 6000 200 8 8 1 0 0 1 

119 1018 .2 1028 .2 200 6000 200 10 10 100* 

120 1028 .2 1038.2 200 6200 200 10 9 . 4 9 4 * 

1 1 
1 
1 1 
1 ! 1 

1 i i 1 
C-9 



SURVEY MONUMENT "AS BUILT" 
W.I.PP i& 

SECTIONZQ. , TOWNSHIP^KS—.RANGE JUSuNM.PM. 
EDDY CO'JNTY,NEW MEXICO 

<:_r/a'. \ -,-•.•.,;. V J V •ii-f*- 3433.13' 
jmsss's. n 16.40' KF, 

. ... Nea°57.'W (GLQJ 

N89°57'Wv. 
16.40' ^ f S 

Sross Monument 

SEE DETAIL 

tt<: is ti>t.er?i(y*nat ' f e foregoing plateau 
'Ode trr.T *<&,<{.-o*-* " l 1 ^•J• I ' l l ; s i r t - , 

•3 • N v J 1 : ' r » > " " f ' ' f i r 
" J * 3 ' r . 

/I 
N0O°O2V 
2985.88' 



WIPP 19 
AS BUILT HOLE CONDITIONS 

AS OF 5/B/78 

O.D. 7" 2 0 * 
CASING TO 
NOT CEMENTED 
THE BOTTOM 

' 1 
ED AT iJL, 

8 %" HOLE TO B' 

6 '/ 8" HOLE TO 1038' 

HOT TO SCALE 

c-n 



APPENDIX D 

LOGS 

compiled by 

S-E. Shaffer 
Division 4511 

Sandia Laboratories 



WIPP 19 Logs-

Top of Bottom 
Logged Logged 

Log Company EtSXt 2 I n t e r v a l 3 i n t e r v a l Date 
<feet) ( f ee t ) 

BHC S o n i c Log Schluriberger K6645X Sur f . 1038 5/6/78 

compensated Schlumberger W6645S Surf . 1034 S/6/78 
Neutron Formation 
Dens i ty 

Dual La te ro log Schlumberger W6645W Surf . 1034 5/6/78 
Micro-SPL 

4-Arm High Schlumberger W71C8W Sur f . 1028 5/6/78 
Reso lu t ion 
cont inuous Dipraeter 

^ o r i g i n a l da ta i s r e t a i n e d in Sandia WIPP C e n t r a l F i l e , D iv i s ion 4542/ 
Sandia L a b o r a t o r i e s , Albuquerque, NH, 87185. 

^order number t o r l ogs a v a i l a b l e through west Texas E l e c t r i c Log S e r v i c e , 
i n c . (ELSI) , 105 west tfall Avenue, Midland, TX. 

3 Depths measured from ground s u r f a c e ; e l e v a t i o n o f f i c i a l l y 3432 .8 ' above HSL. 

V-1 


