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Memorandum To: Philip Justus, HLTR
From: James Warner, HLTR
Subject: Trip Report, GSA Southcentral Section Meeting, Lawrence, KS
Date: 3/13-3/15/88

On March 14, 1988, I attended a session at GSA Southcentral entitled
"Geohydrology and Waste Isolation". In addition to listening to three talks
concerning Deaf Smith County site hydrology, I presented a talk on applications
of borehole geophysics to stratigraphic studies in evaporites (see attached
abstract).

James Warner, HLTR
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APPLICATIONS OF BOREHOLE GEQPHYSICS TO THE SITE CHARACTERIZATION OF A
HIGH-LEVEL RADIOACTIVE WASTE REPOSITORY IN BEDDED SALT OF THE PERMIAN
SAN ANDRES FORMATION, PALO DURQO BASIN, DEAF SMITH COUNTY, TEXAS

WARNER, James B., U.S. Nuclear Regulatory Commission, 623-SS

Washington, D.C. 20555
The suitability of a potential high—level radioactive waste repository
in bedded salt of the Permian San Andres Formation is presently being
evaluated by the Department of Energy. Information from geophysical logs
from wells in the vicinity of the site can be used toproduce reliable
stratigraphic correlations and address geotechnical concerns associated
with waste isolation.

The approximately 165 foot thick salt interval that has been targeted
for disposal occurs within a cyclic succession of mudstone, limestone,
dolomite, anhydrite, and halite. The variation of physical properties
and corresponding geophysical log responses of lithologies in this
sequence allow for detailed subsurface mapping. Standard gamma, density,
neutron, acoustic, resistivity, and spontaneous potential logs from
cored and noncored wells were used to document diagnostic geophysical
log responses, generate lithologic logs, and correlate units within the
San Andres and overlying formations. In addition, the geophysical logs
were used to identify or exemplify previously identified zones of
natural and drilling-induced salt dissolution, repository-level salt
impurities, and potentially permeable intervals within and above the
San Andres Formation.

The existence of impurities in the repository-level salt reduces the
certainty of predicting the thermal/mechanical response of the host rock
to future repository operations. Permeable zones are potentially
problematic in terms of sealing the repository shafts and as pathways
for the groundwater transport of released radionuclides.

The results of this study demonstrate that geophysical logs from
cored and noncored wells in the vicinity of the Deaf Smith County site
can be used to accurately define the stratigraphy and identify areas
that require further investigation during site characterization.
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Applications of Borehole Geophysics to the Site Characterization of a High-
Level Radioactive Waste Repository in Bedded Salt of the Permian San Andres
Formation, Palo Duro Basin, Deaf Smith County, Texas. Jim Warner, USNRC.
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Characteristic Gamma-Density-Neutron log responses to various lithologies
(from Asquith, 1982).



SONIC AT (MICROSECONDS/ft) RESISTIVITY (ohms m?/m)
GAMMA (APY) POROSITY {APPARENT LIMESTONE)

(2000 (10,000) (100,000) (HIGHER SCALE-SALT}
0 30 6 9% .2 2 A 0. -1

T SR ST % 7 55 9 2 10 10. 100.__1000. 2000.
——————

2570

3
-
A

L 2650 NEUTRON
POROSITY

- 2590

2610

'Y
m A0 08

DENSITY
POROSITY

[ 2670 D sait

- 2680 anhydrite
dolomite

limestone

DEPTH (ft)
¥

E siltstone/mudstone/claystons
==
sandstone
[~

I

L 2800 ;;é; ;J=I::°._:3§F£2—j;;;; B—

L 28 < o?

Gamma, Neutron, Density, Sonic, and Resistivity log responses to lithologies in the lower San Andres Unit
4 in the J. Friemel well.



—

GAMMA (API) POROSITY (APPARENT LIMESTONE)
1 0 —.1 (NEUTRON SCALE)
0 30 60 5 4 .3 (DENSITY SCALE]
2560 1 l i I l 91 A L A l A L 1 l
2570 — 0
‘\\ 2 t/25% MUDSTONE
2580 — 4 ft/15% MUDSTONE
2590 ~ \1 ft/45% MUDSTONE \
2600 — \
4 $t/22% MUDSTONE
2610 — 4
1 £t/78% SILTSTONE;
2620 ™~ 10% ANHYDRITE A
2630 — ™~ 2 §t/70% MUDSTONE ) E
£ 2640 OWER SAN ANDRES
T 5 .5-1 t/15-50% MUDSTONE bNIT A SSALT
o INTERBEDS;
o 2650 — MINOR ANHYDRITE
2660 — ' i
2670 — \ 9 t/12% MUDSTONE
\ DENSITY
3 ft/15% MUDSTONE POROSITY
2680 — -
NEUTRON ]
2690 — POROSITY
\ .
2700 — 4 $1/20% MUDSTONE i
™\ 3 ft/22% MUDSTONE
2710 — ?
"\ 5 /5% MUDSTONE
2720 —
2730 — .

Gamma, Neutron, and Density log responses to primary mudstone, siltstone, and
anhydrite interbeds within the lower San Andres Unit 4 salt in the J. Friemel
well. The interbed thickness/% nonsalt lithology ratios are from the lithology

log of Hovorka (1986).



DEPTH (ft)

e ) ~—

GAMMA (API) POROSITY (APPARENT LIMESTONE)

0 30 60 90 .4 3 2 A

0.

N

- 2440
- 2450
- 2460

- 2470
- 2480
- 2490
- 2500
- 2510
I 2520
- 2530

S
i
]
N
2550 = §
- 2560
E‘ S
== i
o

NEUTRON
DENSITY POROSITY

POROSITY

NAR 0 &

D salt

anhydrite
dolomite

1.

limestone
g siItstono/mudstone/c!aystone
sandstone

- 2570
- 2580

U

2590 \\ ~
L 2600 k ,s-;
L 2610 (7%

4
- 2620 4
- 2630 [T
- 2640 |-
- 2650 e e——n O
L 2660 [Z-2
L 2680 (2= >
L 2690

Lower San Andres Unit 4 ~ G. Friemel

P2430 lllJJlJJJlJ#LLlIIll!!‘g;I

<
-5
=
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