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BRINE SAMPLING AND EVALUATION PROGRAM PHASE II REPORT

DOE-WIPP 87-010

EXECUTIVE SUMMARY

The Brine Sampling and Evaluation Program (BSEP) Phase II Report is an in
terim report which updates the data released in the BSEP Phase I Report (Deal
and Case ,1987). Direct measurements and observations of the brine that seeps
into the WIPP repository excavations were continued through the period between
August 1986 and July 1987. That data is included in Appendix A, which extends
the observation period for some locations to approximately 900 days. Brine
observations at 87 locations are presented in this report.

Although WIPP underground workings are considered "dry", small amounts of
brine are present. Part of that brine migrates into the repository in
response to pressure gradients at essentially isothermal conditions. The data
presented in this report is a continuation of moisture content studies of the
WIPP facility horizon that were initiated in 1982, as soon as underground
drifts began to be excavated. Brine seepages are manifested by salt
efflorescences, moist areas, and fluid accumulations in drillholes.

Very small volumes of brine have been observed to "weep" from surfaces in the
WIPP underground excavations. Weep data acquired during this reporting period
confirm the previous observations that: 1) weeps are pervasive throughout the
underground workings at WIPP, 2) they occur on the surfaces of all exposed
lithologic units, and 3) more brine seeps through the ribs (walls) than
through the back (roof) of the workings where there are no drillholes. Weeps
appear to develop more quickly on units containing clay, but clear halite and
clear polyhalitic halite units also produce weeps. The initial development
of weeps on clay-poor units takes place more slowly than it does on clay-rich
units. Preliminary observations suggest, however, that more brine may
actually seep fr~m clear halite than from argillaceous (clayey) halite units
in some locations over SUfficiently long periods of time.

Deal and Case (1987) described situations in which closely-spaced drillholes
(notably the MIlT holes in Room J and holes DH42 and 42A in Room G) displayed
dramatically differing brine accumulation data. This led them to caution that
"the great variation in inflow characteristics between locations only a short
distance (a few meters, or in some instances, less than a meter) apart make
the discussion of 'averages' or 'typical occurrences' difficult or misleading."
Observation of 13 downho1es in RoomLl, during this reporting period, also
documents the striking local variation in brine accumulation between closely
spaced holes (most of the holes are 0.6 meters apart). Holes that remained
dry in Room LI were next to or between holes that produced brine.

Measurements of the amount of brine seeping into and accumulating within down
holes drilled from the WIPP facility excavations confirm many of the prelimi
nary observations made by Deal and Case (1987). Sufficient data exists from
34 downholes to observe general accumulation trends as of July 1987. Of those
34 holes, the trends in July 1987 were: 15 increasing, 5 steady, 12
decreasing, and 2 dry. For those downholes observed for a more than 800 days,
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six that had steady or increasing accumulation trends in August 1986 now have I~

slightly decreasing accumulation trends.
~-

Observations of upholes drilled from the WIPP excavations also confirm the
preliminary data presented by Deal and Case (1987). Generally, the upholes
produce much less brine than the downholes. Even though difficulties in
instrumentation may have allowed the loss of some brine from the upholes by
dispersion from the hole collar, evaporation into the repository atmosphere,
and leaks in the collecting systems, the data collected during this reporting
period confirm that the upholes typically produce less brine than do the
downholes. Sufficient data exists for 17 upholes to observe general
accumulation trends as of July 1987. The trends were: 3 increasing, 2
decreasing, and 12 dry.

One location in the approximately 14 kilometers of WIPP workings excavated by
the end of July 1987, has sufficient inflow of brine to spontaneously seep
into a drift and moisten the floor. This location has been monitored since
November 1985 and, as of the end of this reporting period, is producing
approximately 0.5 liters of brine per day.

The BSEP Phase I Report (Deal and Case, 1987) identified the need to better
define the stratigraphic variations in the amount of brine that seeps into the
workings and drillholes. A series of 12 nearly horizontal holes were drilled
in the north wall of the S1950 drift at ElOO. The data from these horizontal
sideholes document that brine seepage correlates with the stratigraphy of the
Salado Formation at least in part. For those units exposed in the facility
level drifts, the most brine seeped from the units near the horizon of the
"orange band", a slightly polyhalitic halite used as a reference horizon during
excavation.

A drillhole video camera was used to observe suspected damp areas or zones of
salt encrustation due to evaporation on the sides of six downholes. It was
not possible to distinguish with certainty zones that were wet due to the
presence of moisture from zones that appeared "shiny" as a result of the
camera lights being reflected from crystal faces. In those instances where
evaporation occurred and sal t deposits formed, the salt buildups were
distinguishable. Such occurrences were observed where drillholes penetrated
anhydrite MB-139 and anhydrite "c". Salt knobs and crusts were t;llso seen at
other stratigraphic horizons and, in one case, were associated with a fracture
that had been identified in the core when the hole was drilled. The video
survey of drillholes was suspended due to failure of the camera, and will be
continued when a substitute or repaired camera is available.

Some of the BSEP brine samples were collected for che~ical analysis, although,
the chemical data may not always be representative of formation brine. In
addition to the difficulties inherent in working with saturated, high-ionic
strength brines, i thas not been easy to obtain samples that are clearly
chemically representative of naturally occurring Salado Formation brines. The
introduction of fresh water, brines of other composition (drilling fluids and
Rustler Formation brines), and soluble materials (a variety of grouting
compounds and materials involved with many types of instrumentation) has
occurred both intentionally and unintentionally as part of construction and
experimental activities. Ten samples from four locations removed from such
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activities appear to be uncontaminated, however. They are saturated,
magnesium-rich sodium chloride brines that have a specific gravity in excess
of 1.2 grams per cubic centimeter.

Moisture content measurements were made of samples from the stratigraphic
units exposed in the WIPP excavations and from drillholes in the workings.
Previous data has been reviewed, and data on an additional 101 samples is
presented in this report. Sixty of these were collected from ribs using a
hand-held core drill. Cores were about 4 centimeters in diameter and
15 centimeters long. They show a distinct correlation between moisture
content and stratigraphy. The investigation concentrated on determining the
"easily moved" moisture available, and, therefore, measurements of the amount
of moisture driven off at 95°C were made. Measurements were also made of the
amount of moisture driven off at 150°C, and the results indicated that only 0
to 20 percent additional moisture was driven off at that temperature. This is
probably an indication that water was being driven off as a result of the
dehydration of the clay minerals present.

The moisture content of the facility-horizon rocks was determined by the
weight lost when they were heated to 95°C. The loss ranged from 0.03 to
2.53 percent by weight. Samples from clay-rich stratigraphic horizons were
more moist than those from clear halite horizons and also were more variable
in moisture content from location to location within a given horizon.
Specimens from the "orange band" were consistently the least moist.

Preliminary data from cores taken from vertical drillholes also indicate that
some stratigraphic horizons are more moist than others. Only a few samples
exist from some horizons, so caution should be used in drawing any conclusions
from the data until addi tiona1 samples can be tested. Preliminary data
indicate, however, that there are zones within the salt that contain more
moisture than the anhydrite interbeds. This contrasts with the observation
that in many places more moisture appears to seep from the anhydrite beds than
from the salt. In this case, the most moist (greater porosity) and most
productive (greater permeability) stratigraphic horizons are not the same.

For samples comprised predominantly of halite, the measured moisture content
was approximately 0.5 percent by weight or less. Rocks with a higher clay
content had a greater tendency for large, less predictable ranges and were
generally more moist. Additional moisture content measurements are presently
being made, and it will be possible to better define the variation in moisture
content in a later report.

The BSEP evaluated a variety of "off-the-shelf", nondestructive, geophysical
techniques that might be able to provide rapid and cost-effective estimations
of in situ moisture content of the host rock during excavation of the reposi
tory storage panels. Radar, electromagnetics, resistivity, and nuclear-source
techniques were evaluated.

Ground-penetrating radar techniques obtain a continuous high-resolution elec
tromagnetic profile of the subsurface. Boundaries between bodies of rock that
have contrasting electrical properties reflect wave energy back to the re
ceiving antenna. Description of field tests from the literature indicate that
existing techniques are successful in locating areas with a strong contrast to
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the host rock, such as steel waste containers buried in clear salt. The
presence of clay and void spaces limit penetration and attempts to dis
tinguish between open drillholes and brine-filled drillholes were un
successful. Gradational variations in moisture content do not appear to be
easily recognizable in the field. Radar methods are judged to have limited
applicability in the WIPP BSEP investigations at this time.

Electromagnetic (EM) techniques have been successfully used in exploration for
metallic minerals and fresh groundwater. EM techniques measure the electric
current induced in a conductor (the rock under investigation) by a magnetic
field generated from a portable source. The induced currents vary as a result
of variations in conductance within a rock. Since variation in brine content
within a rock strongly affect conductance, the EM method should have applica
tion to the WIPP brine studies. The depth of penetration can be varied by
changing the spacing between the transmitting and receiving coils. Several
field tests were made using EM techniques. Cultural interference (cables,
pipes, transformers, etc.) was a problem in many locations. Although it was
not possible to completely eliminate cultural effects, the EM method gave
promise as providing an index to relative moisture content of the rocks near
the facility horizon.

The electrical resistivity of rocks can be measured by applying a direct
current between two electrodes and measuring the resulting potential between
two other electrodes. The electrical resistivity of the material can be
determined by varying the electrode spacing, configuration, and current
level. Since the presence of brine reduces the resistivity of a material,
relative variations in moisture content should be able to be determined. An
experimental direct current resistivity technique offers some promise,
although field tests to measure the resistivity of the rocks at and near the
WIPP facility horizon also encountered serious errors caused by the cultural
effects mentioned above in the discussion of EM techniques. Neither the
equipment nor the data analysis techniques are "off-the-shelf," therefore, it
is not deemed appropriate for use by the BSEP at this time.

Neutron-absorption techniques are routinely used to determine soil moisture
content for a variety of engineering and construction purposes. The technique
attempts to measure directly the amount of hydrogen present by taking advantage
of the fact that the hydrogen nuclei slow down high-energy neutrons. As the
neutrons are slowed down, they are captured by various nuclei present in the
rock. Gamma rays are emitted when the neutrons are captured. Neutron
absorption techniques use a device that emits high-energy neutrons and then
measures ei ther slowed neutrons or the resulting gamma rays. In practice,
some other elements (I.e., potassium) can also slow down the neutrons, but if
the instrument is calibrated by comparing the response of the instrument to
the actual moisture content of samples, in theory, the technique should be
able to distinguish between the relative amounts of hydrogen present from
place to place. A standard instrument was used underground at WIPP, and
al though calibrated and operated by a manufacturer-trained operator, it
produced readings with errors that were large enough to cast doubts on the
applicabili ty of a standard, off'-the-shelf, nuclear moisture-density gauge to
make accurate moisture determinations in the salt environment at WIPP.
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It is concluded that as far as geophysical techniques are concerned, electro
magnetic or resistivity surveys are the most applicable for the BSEP. The
advantage of these techniques is that they provide data that is averaged over
a volume of rock and can, in effect, "look" different distances into the sur
roundings using a nondestructive technique. Geophysical techniques require,
however, that they be calibrated by taking in situ moisture content measure
ments, and do not seem to offer any adequate subst i tute for taking those
measurements. As far as the immediate needs of the BSEP are concerned, it
appears appropriate to obtain those moisture content measurements directly.

The following activities are continuing as part of the BSEP:

• Measurement of brine seepage accumulations and rates
• Chemical analyses of WIPP underground brines
• Moisture content of Salado Formation rocks
• Photographic documentation of slow changes related to brine seepage

that take place at selected locations in the WIPP excavations

That data will be presented in later BSEP reports.
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1.0 INTRODUCTION

The Waste Isolation Pilot Plant (WIPP) project is a Department of Energy (DOE)
research and development facility constructed to demonstrate the safe disposal
of radioactive wastes derived from the defense activities of the United States.
The WIPP Project's mission consists of two parts. The first is to demonstrate
the safe handling and disposal of transuranic (TRU) waste in bedded salt. The
second is to create a research facility for in situ examination of the techni
cal issues related to the emplacement of defense-related radioactive waste in
bedded salt.

The WIPP facility is located approximately 42 ~ilometers east of Carlsbad,
New Mexico, in an area known as Los Medanos (Figure 1-1). The underground
portion of the facility is located at a depth of approximately 655 meters in
the bedded salt deposits of the Salado Formation, part of an evaporite sequence
over 1000 meters thick (Figure 1-2). An extensive program of site characteri
zation and validation has been conducted for the past eleven years (1976-1987).
The results of these studies are summarized in the WIPP "Geological Site Char
acterization Report" (Powers et al., 1978), the WIPP "Safety Analysis Report"
(U.S. DOE, 1986), the WIPP "Preliminary Design Validation Report" (Bechtel
National, Inc., 1983), the WIPP "Design Validation Final Report" (Bechtel
National, Inc., 1986b), and the WIPP "Results of Site Validation Experiments"
(Black et al., 1983). Additional site investigations are being conducted as
part of an ongoing program to further refine the understanding of the site
specific geology. The hydrogeological activities of the Brine Sampling and
Evaluation Program (BSEP) ,as outlined in the Brine Testing Program Plan
(Morse and Hassinger, 1985), are part of these investigations. Phase I of the
BSEP activities were reported by Deal and Case (1987).

The purpose of the BSEP is to investigate the origin, hydraulic characteris
tics, extent, and composition of brine occurrences in the excavations for the
WIPP repository in the Salado Formation. Although considered dry workings,
brine is observed to weep from exposed surfaces in the repqsitory horizon and
seep into drill holes in the underground excavations.

These brine occurrences become visible shortly after excavation or drilling.
The more noticeable occurrences that have been observed for more than three
years produced brine at the rate of a few tenths or a few hundredths of a
li ter per day.

Although individual occurrences are small and not particularly noticeable on a
day-to-day basis, they are pervasive throughout the repository (Deal and Case,
1987). Over a period of months and years they may contribute enough moisture
to merit consideration from the standpoint of long-term repository performance.
During present operations, virtually all of the moisture entering the workings
from the host rock is evaporated and removed in the air that is circulated by
the underground ventilation system. The assessment and understanding of the
brine occurrences becomes e'speciallY important when considering what their
long-term impacts might be on operations during the demonstration and retrieval
period and the rates of res~turation and repressurization of the excavations
after closure of the facility.

-1-
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The data presented in this report are a continuation and update of studies
that began in 1983 (Black, et a1., 1983; TSC-D' Appo1onia, Part II, 1983; and
Alcorn, 1983), formalized by Morse and Hassinger (1985), and previously
reported in the Brine Sampling and Evaluation Phase I Report (Deal and Case,
1987). Users should consult Deal and Case (1987) for background information,
detailed descriptions of the data gathering and analysis procedures, and the
cautions that should be exercised when using the data presented herein.
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2.0 BRINE OCCURRENCES

2.1 INTRODUCTION

The preliminary observations made during Phase I of the BSEP began informally
as an extension of the weep observations in 1983 and include data acquired
through July 1986. That data was presented and discussed at length in the
BSEP Phase I Report (Deal and Case, 1987). This report extends that earlier
document by including data acquired from August 1986 through July 1987. Brine
accumulation data is presented in Appendix A. Smoothed curves (eleven-point
moving averages) of that data is presented in Appendix B.

2.2 WEEPS

The documentation and study of brine "weeps" on newly excavated surfaces and
the resulting salt accumulations in the form of encrustations, mounds, and
knobs continued during the time period covered by this interim report (August
1986 through July 1987).

Deal and Case (1987) observed that weeps are pervasive throughout the under
ground workings at WIPP and occur on the surfaces of all exposed lithologic
units. They went on to state that the weeps "appear to develop more quickly
and occur more frequently on the units containing clay . " Observations made
during this reporting period confirm that statement. However, Deal and Case
(1987) also noted that weeps and large, very noticeable salt efflorescences do
develop on clear halit'e. Observations made during this reporting period
confirm that although salt accumulations may develop more quickly on argilla
ceous halite, such accumulations are not limited to units containing clay. In
some locations, over sUfficiently long periods of time, it appears that more
brine may actually seep from clear halite than from argillaceous halite.

This observation is supported by core recovered during the drilling of hole
BXOl, in the north end of Room B (Figure 2-1), in January 1985. Approximately
one-half meter of core, consisting of coarsely-crystalline clear halite and
slightly po1yhalitic halite was wet when it was removed from the core barrel
(Deal, 1985; and Gallerani, 1985). The core was wet to the touch and moisture
dripped from it when it was removed from the core barrel. This wet interval
was encountered between 10.6 and 11.1 meters below the collar. This section
of the core is located below anhydrite bed MB-139 (Figures 2-2 and 2-3), which
was penetrated in the interval between 7.1 and 7.9 meters below the collar of
the hole. It was also located below clay D, which was described as a
discontinuous clay/anhydrite and gray clay parting at 10.4 meters below the
collar (Gallerani, 1985).

Deal and Case (1987) also noted that:

"Weeps occur much more commonly and are more
persistent on the ribs (walls) than on the
back, indicating that lateral brine flow may
be greater than vertical flow."

-5-
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Observations made during this reporting period support that conclusion. Many
more encrustations and weeps were observed on ribs (walls) than on the back
(roof) of the workings. It is rare to observe moist areas or salt accumu
lations on the back that are not associated with drillholes that penetrate
overlying strata. We conclude that lateral movement of brine parallel to
bedding planes occurs more easily than does movement across bedding planes
into the surfaces of the workings. This may be due to anisotropic perme
abili ties or to more rapid development of horizontal partings in the back
which may intercept the flow driven by formation pressures.

An additional BSEP activity during this reporting period was to repeatedly
photograph certain locations in the WIPP underground. The objective was to
document the slow changes that take place on exposed surfaces. The results of
these observations will be described in more detail in a later BSEP report.

2.3 BRINE IN DRILLHOLES

More than 1500 holes (excluding roof bolt and gas relief holes) have been
drilled from the WIPP underground excavations. They extend in all directions,
and most are 15 meters or less in length. The majority are 15 centimeters or
less in diameter, although holes almost a meter in diameter and six meters
long have been drilled (Deal and Case, 1987).

Encrustations of halite on the sides and at the collars of the holes indicate
that small amounts of brine have seeped into nearly all of them. Noticeable
amounts of brine have accumulated in some holes (Deal and Case, 1987). The
locations of the drillholes that are mentioned in this report are listed in
Table 2-1 and shown in Figure 2-1.

The stratigraphy of the Salado Formation units that are exposed in the WIPP
excavations is shown in Figure 2-2. Typically, excavation is controlled by
the location of the "orange band", a marker bed of reddish-orange halite
containing a trace of po1yha1ite. The back (roof) is usually cut 2.1 meters
above the top of the orange band. The floor is then cut to whatever depth is
necessary to achieve an opening of the desired height. Although there are
some exceptions to this, most of the facility level excavations have a back
that is cut at approximately the same stratigraphic level, but floors that are
at slightly different stratigraphic levels. The northeastern part of the
workings, in the vicinity of experimental rooms A1, A2, A3, B, C1, e2, D, and
M, has been ramped up to a stratigraphic level approximately 5 meters higher
than the facility level. In addition, these experimental rooms were cut to a
height of 4.9 meters. The net result is that upho1es and downho1es drilled to
the same length may penetrate different stratigraphic horizons, depending on
the location of the collar of a given dri11ho1e. Figures 2-3 and 2-4 show
these relationships and the approximate stratigraphic location of the end of
most of the drillholes discussed in this report. For precise stratigraphic
information on any given drillho1e, reference should be made to the drilling
log or core description for that hole.
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TAilLE 2-1
LIST OF UNDERGROUIID LOCATIONS WHERE IIRlNE OCCURRENCES

WERE OBSERVED AND MONITORED lllROllGH JULY, 1981
AS PART OF na: BRINE SAMPLING AND [VALVATION PROGRAII AT WIPP

Page Nu.
011 WIBB

Hole Room
Number or

Location

Survey North-South East-West
Accuracy Coordinates Coordinates

S=-Surveyed
AoApprox i .... te

Elevation Dia.
( in)

Depth Direction Angle
(Et)

References Remarks

PRtllM'NIIRI'
DRIIFT

AIXOI
AIX02
A2XOI
A2X02

A3XOI

A3X02

BTPAI

BTPA2

BTPA3

BTPA4

BTPA5

BTPBI

BTPB2

BTPBl

BTPII4

BTPB5

IITPCI

BTPC2

IITPC3

IITPC4

IITPC5

BTRI

BTR2

BTR3

BTR4

BTR5

BTR6

Al S
Al S
A2 S
A2 S

A3 S

A3 5

SI620/Wll0 A

Sl6ZO/W110 A

S16ZO/WI10 A

S1620/Wl10 A

S16ZO/Wl10 A

SI620/Wll0 A

SI6ZO/Wl/0 A

S1620/WI10 A

SI6ZO/Wl10 A

SI620/Wl10 A

S1620/Wl/0 A

SI620/Wl70 A

Sl620/Wl70 A

Sl620/Wl70 A

S1620/W170 A

51950/ElOO A

S1950/EI00 A

S1950/El00 A

SI950/EI00 A

S1950/£lOO A

SI950/ElOO A

N1I47.02
N1146.IIB
N1393.12
N1393.65

NI131.94

P1l38.00

51638

51638

S1638

S1638

SI638

51636

S1636

Sl636

SI636

Sl636

SI634

51634

51634

51634

51634

51942

51942

SI942

S1942

S1942

Sl942

E1254.40
E1254.24
E133B_88
E133B.89

El406.B4

El406.B9

W162

W166

WI10

W166

W110

W162

W166

W110

W166

Wl/O

Wl62

W166

Wl10

WI66

Wll0

E9B

BOO

EI01

E9B

El00

EI01

1313.26 4
1331. 29 4
1311.20 4
1328.86 4

1309.1B 4

1321.93 4

1258

1258

125B

1211

1211

1258

1258

1258

1211

1211

1258

1258

12~8

1211

1211

1269.5 3.25

1269.~ 3.25

1269.5 3.25

1261.5 3.25

1261.5 3.25

1261.5 3.25

49.15 D
~9.0 V
50.15 D
~Z.15 U

50. ~ D

~0.15 V

5.1 D

9.1 D

14.0 D

4.6 V

~.l V

5.1 D

9.6 D

13.3 D

9.15 V

10.3 V

5.0 D

9.8 D

14.4 D

11.6 V

IB.2 V

1.0 ,1-1
3.2 tffl-l
3.3 )fH
0.95 Y II
3.0 Jl"fI
3.0 )f H

90
90
90
90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

B, 0, E
II, D, E
B, D, E
B, D, E

B, 0, E

II. D. E

II

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Monitored as part of the BSEP since it \(as dri lied in 3IB~.

Monitored as part of the BSEP since it \(as drilled in 3/8~.

Monitored as part of the BSFP since it was dri lIed in 2/85.
Monitored as part of the BSFP since it was drilled in 2/85. At the present no
brine is collected because of insufficient inflow,
Monitored as part of the BSEP since it \(as drilled in 1/85. Drillers did not
report any moisture while drilling. hole start~d producing brine a few weeks
later.
Monitored as part of the BSFP since it \(as drilled lIB5. Drillers did not
encounter moisture while drilli08. Hole started producing brine few weeks
later. At the present nO brine is collected because of insufficient inflow.
Open from 0 to 5.1 ft. Drilled for BSEP study 1186 and monitored since
drilled.
Cased from 0 to 5.4 ft. Open from 5.4 to 9.1 ft. Drilled for BSEP study 1186
and monitored since drilled.
Cased from 0 to 10.3 ft. Open from 10.l to 14.0 ft. Drilled for BSEP
study1l86 and monitored Since driI led.
Open from 0 to 4.6 ft. Drilled for BSEP study 1186 and monitored since
dri lied.
Open from 0 to 5.3 ft. Drilled for BSEP study 7IB6 and monitored since
drilled.
Open from 0 to 5.1 ft. Drilled for BSEP study 7IB6 and monitored since
drilled.
Cased 0 to 5.9 ft. Open from 5.9 to 9.6 ft. Drilled for BSEP study 7IB6 and
monitored since dri Bed.
Cased 0 to 10.0 ft. Open from 10.0 to 13.3 ft. Drilled for BSEP study 1186
and monitored since drilled.
Cased 0 to 6.8 flo Open from 6.8 to 9.15 ft. Drilled for BSEP study 7IB6 and
moni tared since dri lIed.
Cased 0 to 6.3 flo Open from 6.3 to 10.3 ft. Dri lIed for BSEP study 1186 and
monitored since drilled.
Open from 0 to ~.O ft. Drilled for BSEP study 7IB6 and monitored since
drilled.
Cased from 0 to ~.5 ft. Open from 5.9 to 9.B fto Drilled for B5EP study B/86
and IDOni tored 5 ince dri lied.
Cased from 0 to 10.0 ft. Open from 10.0 to 14.4 ft. Drilled for BSH study
8186 and monitored since drilled.
Cased from 0 to 13.9 ft. Open from 13.9 to 11.6 ft. Drilled for BSEP study
1/86 and rIklnitored since drilled.
Cased from 0 to 14.0 ft. Open from 14.0 to 18.2 ft. Drilled for BSEP study
7IB6 and monitored since drilled.
Hole slightly declined belo\( horizontal. Collar above upper clay seam, about
I ft. below back. Drilled 6/B6 and monitored since drilled.
Hole slightly declined belo\( horizontal. Collar above upper clay seam, about
1 ft belo\( back. Drilled 61B6 and monitored since drilled.
Hole slightly declined belo\( horizontal. Collar above upper clay seam, about
I ft belo\( back. Drilled 6/86 and monitored since drilled.
Hole slightly declined bela\( horizontal. Collar in halite about 3.~ ft.below
back. Drtlled 6/86 and DOnitored since drilled.
Hole slightly declined bela\( horizontal. Collar in halite about 3.~ ft.below
back. Drilled 6/86 and monitored since drilled.
Hole slightly declined belo\( horizontal. Collar in halite about 3.5 ft.belo\(
back. Drilled 6/86 and monitored since drilled.
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TABLE 2-1 (CO ....~; __ .-.A.)
LIST OF UNDERGROUND LOCATIONS WHERE BRUlE OCCURRENCES

WERE OBSERVED AND MONITORED TIIROUGIl JULY, 1987
AS PART OF 1lI£ BRINE SAMPLING AND EVALUATION PROGRAM AT WIPP

Page ri
01/20/"8

Hole Room
Number or

Location

Survey North-South East-West
Accuracy Coordinates Coordinates

S=Surveyed
A=Approximate

Elevation Dia.
(in)

Depth Direction Angle
( ft)

References Remarks

DIllS NIl40/E1689 A

DIIP401 51950/E1330 A
DllP402A SI950/E1330 A
G Seep G A

B S

S1950/Eloo A

S1950/Eloo A

S1950/ Eloo A

SI950/ElOO A

SI950/EIOO A

SI950/EIOO A

B S

B

B

B

B

B

B, E

0, F, G
D, G
B, H

B, E

B

A3, B
A3, B

AI, B

B

A3, B
A3, B
AI, B

A3, B
A3, B

A3, B

Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and IIlOnitored since drilled.
Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and IIlOnitored since drilled.
Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and IIlOnitored since drilled.
Hole slightly declined below horizontal. Collar about 2.5 ft. above t'loor.
Drilled 6/86 and IIlOnitored since drilled.
Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and lDOnitored since drilled.
Monitored as part of the BSEP since it was drilled in 1/85. Core lIlOist from
10.6 to ILl meters in coarsely crystalline clear halite. HB139 at 7.1 to
7.9 meters.
Monitored as part of the BSEP since it was drilled in 1/85. At the present no
brine is collected because of insufficient inflow.

'Moisture noticed at collar in 4/86. Collectina device installed 5/86 and
moni tored as part of the BSEP since then.
Monitored as part of BSEP since 2/85. At present no brine is collected
because of insufficient inflow.
Monitored as part of BSEP since 1/85.
Monitored as part of BSEP since 1/85. At the present no brine' is collected
because of insufficient inflow.
Monitored as part of BSEP since 1/85.
Monitored as part of BTP since FEB. 1985. At the present no brine is
collected because of insufficient inflow.
Monitored as part of BSEP since 1/85.
Monitored as part of BSEP since 2/85. At the present no brine is collected
because of insufficient inflow.
Monitored as part of the BSEP since 2/85.
Monitored as part of the BSEP since 2/85.
Gas releases had been observed in this hole. Moni to red as part of the 8SEP
since 1/85.
Gas releases had been observed in this hole. Monitored as part of the BSEP
froOl 1/85 to 6/85 when collar was destroyed and hole plugged by mining.
Stalactite growth lDOnitored as part of BSEP from 5/85 to 2/86.
Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
Gas pocket at 45.91. Brine seeped from hole after dri II rods were broken at
end of run at depth of 16.3 ft. Probable source was anhydrite "a".
Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
Drilled 1/87, observed as part of BSEP since 3/87.
Drilled 12/86, observed as part of BSEP since 12/86. Hole offset at 45 ft.
Damp area on the floor of Room G, near south rib, approxi...tely 45 ft east of
DIl35. 5eep noticed 8/85. Damp area larger in 11/85. Monitored as part of BSEP
since 11/85.

A3,B, H, J Monitored as part of BSEP since 11/84.
A3, B, H, Monitored as part of BSEP from 11/84 to 7/87 when shear closure pinched hole
J shut so that sampler would not go to bottom. Last BSEP brine data collected

in 3/87.
Drilled 8/08/85, drillers reported water at 7 ft 10 inches.
Brine in bottom of pilot hole on 8/20/85.
Monitored as part of BSEP since 8/85.

A2, B
A2, B
A2, B

A3, B
A3, B

B
B
B

5

5

90
90
90

90
90
90

90
90

90

90
'>0

5

'>0
90
'>0

90

90

90

90
90

90

90
90

9°

1.1 ,If'#
3.1 )f'1(

3.1 ,If'H

I. 2 If'Ii
3.05 )(' H

3.05 /H

50.1 U
5.0 U
51.0 U

51.2 D
40.5 D
52.0 U

50.15 D

53.83 D
48.16 D

54.2 D

49.25 U

51 U

52.0 U

51.5 D
51.5 U

8.1 D
8.1 D
II. 90 D

49.5 U
49.8 D

4.0 b

47.5 D
50.7 U

51.0 D
49.9 U

1268.0 4
1255.8 4
1284 1'-

1294.97 2.875
1296.49 2.875

1286.1 3.5
1295.8 3.5

1262.6

1271.3 3
1271.2 3
1271.2 3.5

1290 36
1290.4 36
1312 4

1264.7 3.25

1264.7 3.25

1317 .44 4

1262.2 3.25

1262. 2 3. 25

1294.4 3.5

1262.2 3.25

1285.9 3.5
1285.7 3.5
1272.0 3

1264.7 3.25

1284.6 3.5
1297.4 3.5

1335.47 4

1319.9

1287.0 3.5
1296.0 3.5

li2482
li2782

li2182
W2482

W0374
W0378
W0218

noo

EI01

Wl882

WI882
W2182

ElOO

E98

[98

ElOI

E0982. 33

W0379.51
W0246.11

E0982.87

E16BS.5

E1330
E1330
W1837

li2782
W2789
EOl53

E0153

w0033
WOO 30
WOO 30

SI960

SI942

S1942

NII~

NIl02

NI275.54
N1264.79

NII02
NIlOI

NIlOI
NIlOI

NI067
NI067
NI524

NI384.44

SI942

SI942

SI942

SI942

N1384.68

NIlOI
NIlOI

NIlOI
NIlOI
SI960

51950
SI950
NI095

S1600
51600
SI597

A

S

S
5
S

A
S

S
5

S
S
A

S
S

S
5
S

S
S

J
J
LI

G
G

G
G

G
G
S1960/E153

S1960/E153

SI600/W33
S16OO/W30
S16OO/W30

G

G
G

BX02

DIl42
DIl42A
DIl215

DIl216

DIl317
DIl3l7A
DIl317B

DIl35

BTR7

BTR8

BTR9

BTRIO

BTRIl

BTRI2

BJ(OI

DIl36
DIl37

DIl38
DIl39

IG201
IG202

DIl40
DIl41

JV8
JV9
LlS25
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T/JILE 2-1 (QA .....~~""'v-o.A)
LIST OF UNDERGROUND LOCATIONS IIHERE BRIIIE OCCURRENCES

IIERE OBSERVED AND MONITORED 11lROlJGI! JULY, 1987
AS PART OF 1llE BRINE SAKPLING AND EVALU"'TION PROGRAM AT IIIPP

Page No.
01/20/88

Hole Room
Number OT

Location

Survey North-South East-West
Accuracy Coordinates Coordinates

S=Surveyed
A=Approximate

Elevation Oia.
(in)

Dep~ Oirection Angle
(tt)

References Remarlcs

SI600/E140 ...
S1282/E140 ...
S27481E140 ...
N1420/Roomc;) ...

LIS26
LIS27
LIS29
LIS]O
LlSn
LIS])
LlS36
LlXOO

L2C25
HIIT2
HIIT4
MIIT6
HIIT8
MIlTlO
MIITl2
HIITt4
KIITl6
HIITl7

HIITI8

MIITZO
MIIT22
HIlT24

MIITP

NG252

PR2
PR3
PR4
WWCI

LI
Ll
Ll
Ll
Ll
Ll
Ll
Ll

Ll
J
J
J
J
J
J
J
J
J

J

J
J
J

J

A
A
A
A
A
A
A
A

A
S
S
S
S
S
S
S
S
S

S

S
S
S

A

S

N1524
N1524
N1524
N1524
N1524
NI524
N1524
N15]8.5

111510
NI088.03
NI086.05
NI084.16
N1082.08
NI079.98
N1078.11
111076.18
111074.17
111072.0]

NI071.91

111069.84
NI067.93
NI065.79

NI067

Nl275.86

S1600
S2182
S2148

W0220
W0222
W0226
W0228
W02]7
W0239
W0245
W0225

W0365
W0377 .02
W0377.B
W0377 .15
W0377.24
W0377.23
W0377.21
W0377.30
W0377.18
W0379.10

W0377.18

W0377.22
W0377.23
W0377.21

W0378

1«>381.05

[0140
[0140
E0140

B12
1312
1312
BI2
1312
IH2
BI2
BI2

BI2
1290.81
1290.82
1290.55
1290.48
1290. ]8
1290.20
1289.85
1289.2
1290. ]1

1290.25

1290.34
1290.44
1290.74

1290.8

1294.89

1271.2
1263
1250

4
4
4
4
4
4
4
4

5
3.25
3.25
3.25
3.25
3.25
3.25
]
]
]

1.5

1.5

2
2
2
]6

11.72 0
11.93 0
12.0] D
12.18 D
11. 95 D
11.98 0
12.22 D
12.45 D

11. 36 D
2.9 D
].275 D
3.125 D
].05 D
].075 0
].05 D
3.05 D
2.975 D
].250 0

].925 D

5.975 0
5.825 D
5.975 D

8.8 0

7. 54 0

20 U
20 U
20 U
16 soum

90
90
90
90
90
90
90
90

90
90
90
90
90
90
90
90
90
90

90

90
90
90

90

90

90
90
90
o

B, H
B, H
B. H
B, H
B. H
B. H
B, H
B. H

B. H
B, 0, G
B, D, G
B, D, G
B, 0, G
B, 0, G
B. 0, G
B, 0, G
a, D, G
B. O. G

B, D, G

a, 0, G
B. D, G
B. D. G

B, F

Al, B,
J
B, C
B, C
B, C
B

Honitored, as part of BSEP since 8/85.
Monitored as part of BSEP since 8/85.
Monitored as part ot BSEP since 8/85.
Monitored as part of BSEP since 8/85.
Monitored as part of BSEP since 8185.
Monitored as part ot BSEP since 8/85.
Monitored as part of BSEP since 8/85.
Dri 11ers reported "found wat@r in hole a.t 10 It I 5/13/84", a>nitored a,fii part
of ~e BSEP since 10/84.
Monitored irregularly as part of 8SEP since 12/85.
Brine since drilled, IDOnitored from 10/26/85 to 412]185.
Brine since drilled, IDOnitored trom 10/26/84 through 4123/85.
Brine since drilled, monitored from 10/26/84 through 4123/85.
Brine since drilled, IDOnitored from 10/26/84 to 4/23/85.
Brine since drilled, IDOnitored trom 10/26/84 through 4/2]/85.
Brine since drilled, lDOnitored frOlll 10/26/84 throu8tl 4./23/85.
Brine since drilled, lDOnitored frOlll 10/26/84 through 4/23/85.
Brine since drilled, lDOnitored trOlll 10/26/84 through 4/2]/85.
Brine since drilled. lDOnitored from 10/26/84 throlJ8h 4/23/85, sandia filled
hole wi~ Brine ... 4./]0/85 and plugged with rubber corlc.
Brine since drilled, lDOnitored trOlll 10/26/84 ~rolJ8h 4123/85, Sandia
experiment tilled hole wi~ Brine A 04120/85 and plugged b ole with rubber
cork.
Brine noted 10/26/84, lDOnitored troll 10/26/84 through 4/23/85.
Brine noted 10/26/84. lDOnitored trOll 10/26/84 through 4/23185.
Brine noted 10/26/84. IDOnitored 10/26/84 through 412]/85, Sandia experiment
added Brine A to hole 4/]0/85 and plugged wi~ rubber corlc.
Brine since drilled, pilot hole tor 36-inch di_ter bole that was never
cOlllPleted. Monitored frail 4/02/85 throUBh 4/2]/85.

H, Monitored as part of the BSEP since 11/84. This hole continues to produce
gas, first ti.... noticed betore 10/84.
Stalactite growth lDOnitored as part of the BSEP frOll 5/85 to 2/86.
Stalactite growth lDOnitored as part ot ~e BSEP trOll 5(85 to 2186.
Stalactite growth lDOnitored as part of the 8SEP frOOl 5/8S to 2/86.
Large borizontal hole on south rib of NI420 drift, across frOlll ROOID Cl.
Photographically lDOnitored tor salt buildup.

Reterences:
"'1 TSC-O· ...ppolonia. 1983a (IIIPP-DOE-163)
...2 Bechtel National, 1984 (IIIPP-DOE-202)
A3 Bechtel National. 1985 (k'IPP-DOE-21l)
B Brine Saapling and Evaluation Progr... File
C Records ot special Drill Holes. 9/12/83: BSEP Files
D As-Built Survey Calculation Sheets: 8SEP FUes
E Field Notea. J. Gallerani. Bechtel National: BSEP Files
F Field Notes. O. Deal. IT Corp.: BSEP Fi les
GRoom J Brine Survey: BSEP Files
H Room L1 and L2 Field Notes: BSEP Files
J Geotechnical Inst..-ent L.1st, 11/02/83: BSEP Files



r fl;- ~ iO<-, jl , j It. , • ._.• • .' J k~ • l I I ,I I' J .-:t I, I , I I J r J £.'1 .J

TABLE 2-1
LIST OF UNDERGROUND LOCATIONS \/HERE BRINE OCCURRENCES

WERE OBSERVED A.,t> HOIHTORED IHROUGH JULY, 1987
AS PART OF DiE BRINE SAI'lPLING AND EVALUAIION PROGRAM AT WIPP

HoI.. Room Survey North-South fast-West Elevation Dia. Depth Direction Angle References Remarlts
Number or Accuracv CoordInates Coordinates (in) (ft)

Location S=Surveved
A=Appro"ilDate

LlS26 L1 A N1524 W0220 1312 4 11.72 D 90 B, H Manitored as part of BSEP since 8120/85.
L1S27 L1 A N1524 W0222 1312 4 11.93 D 90 B, H Monitored as part of BSEP since 8/20/85.
LlS29 Ll A N1524 W0226 1312 4 12.03 D 90 B, H Monitored as part of BSEP since 8/20/85.
L1S30 L1 A N15: .. W0228 1312 4 12.18 D 90 B, H Monitored as part of BSEP since 8/20/85.
L1S32 L1 A N1524 W0237 1312 4 11.95 D 90 B, H Monitored as part of BSEP since 8/20/85.
L1S33 L1 A N1524 W0239 1312 4 11.98 D 90 B, H Monitored as part of BSEP since 8/20/85.
LlS36 L1 A N152 .. W0245 1312 .. 12.22 D 90 B, H Monitored as part of BSEP since 8/20/85.
LlXOO L1 A N1538.5 W0225 1312 4 12.45 D 90 B, H Drillers reported "found water in hole at LO ft, 5; L' s~". IDOni tored as part

of the BSEP since 10/84.
L2C25 L1 A N1510 W0365 1312 5 11.36 D 90 B, H Moni tored irregularly as part of BSEP since 12/85.
MIlT2 J S NI088.03 110377.02 1290.81 3.25 2.9 D 90 B, D, G Brine since drilled, IDOnitored frOID LO/26/85 through 4 23/85.
HIlT4 J S N1086.0S W0377 .13 1290.82 3.25 3.275 D 90 B, D, G Brine since drilled, IDOnitored frOID 10/26/84 through .. 2~185.

MIlT6 J S N1084.16 110377.15 1290.55 3.25 3.125 D 90 B, D, G Brine since drilled, lDonitored from LO/26/84 through ~ :3 :S5.
HIlT8 J S NI082.0B W0377.24 1290.48 3.25 3.05 D 90 B. D, G Brine sine.. drilled, IDOnitored from 10/26/84 thro~" .. '23/85.
MIITlO J S NI079.98 110377 .23 1290.38 3.25 3.075 D 90 B, D, G Brine since drilled, mOnitored from LO/26/84 through .. :3/85.
HIlTl2 J S N1078.11 W0377 .21 1290.20 3.25 3.0, D 90 B, D, G Brine since drilled, IDOnitored from 10/26/84 through .. ,21/85.
MIITl4 J S NL076.18 W0377.30 1289.85 3 3.05 D 90 B, D, G Brine since drilled, monitored from 10/26/84 through 4 23/S5.
MIlTl6 J S N1074.17 W0377 .18 1289.2 3 2.975 D 90 B, D, G Brine since drilled, monitored from 10/26/84 through .. ':3/8,.
MIITl7 J S NL072.Q3 W0379.LO 1290.31 3 3.250 D 90 B, D, G Brine since drilled, monitored from 10126/84 through 4:;;3/85, Sandia filled

hole with Brine A 4/30/85 and plugged with rubber cork.
MIlTl8 J S N1071.91 W0377 .18 1290.25 3.925 D 90 B, D, G Brine since drilled, IDOnitored from 10/26/84 through 4:23185, Sandia

experiment filled hole with Brine A 04/20/85 and plugged hole with rubber
cork.

MIlT20 J S rn069.84 W0377 .22 1290.34 3 5.975 D 90 B, D, G Brine noted 10/26/84, IDOnitored from 10/26/84 through 4, 23/85.
HIlI22 J S NI067.93 W0377 .23 1290 ...... 3 5.82:. D 90 B, D, G Brine noted 10/26/84. IDOnitored from 10/26/84 through 4123/85.
HIIT24 J S N1065.79 W0377 .21 1290.74 3 5.975 D 90 B, D, G Brine noted 10/26/84, IDOnitored 10/26/84 through 4123/85, Sandia experiment

added Brine A to hole 4/30/85 and plugged with rubber cork.
MIITP J A N1067 W0378 1290.8 1.5 8.8 D 90 B, F Brine since drilled, pilot hole for 36-inch diameter hole that was never

cOlllPleted. Monitored from 4/02/85 through 4/23/65.
NG252 S NI275.86 W0381.05 1294.89 1.5 7.54 D 90 A3, B, H, Monitored as part of the BSEP since 11/84. This hole continues to produce

J gas, first t:iJDe noticed before 10/84.
PR2 S16oo/E140 A S1600 E0140 1271.2 2 20 (; 90 B, C Stalactite growth IDOnitored as part of the BSEP fr= 5/65 to 2/66.
PR3 S12621E140 A S21S: E0140 1263 2 20 U 90 B, C Stalactite growth IDOnitored as part of the BSEP from 5/85 to 2/86.
PR4 S2748/E140 A S2748 E0140 1250 2 20 U 90 B, C StalactIte gro,,-th monitored as part of the BSEP fr= 5/8~ to 2/86.
WC1 N1420/Roomc1 A 36 16 SOL-nl 0 B Large horizontal hole on south rib of N1420 drift, across from Room C1.

Photographically IDOnitored for salt buildup.

References:
Al TSC-D'Appolonia, 1983a (WIPP-DOE-163)
A2 Bechtel National, 1984 (WIPP-DOE-202)
A3 Bechtel National, 1985 (WIPP-DOE-213)
B Brine Sampling and Evaluation Program File
C Records of special Drill Holes, 9/12/83: BSEP Files
D As-Built Survey calculation Sheets: BSEP Files
E Field Notes, J. Gallerani, Bechtel National: BSEP Files
F Field Notes, D. Deal, IT Corp.: BSEP Files
GRoom J Brine Survey: BSEP Files
H Room L1 and L2 Field Notes: BSEP Files
J Geotechnical Instrucent List, 11/02/63: BSEP Files

-10-
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TABLE 2-1
LIST CF L"NDERGROUND LOCATIONS WHERE BRINE OCCURRENCES

~t:RE OBSERVED AND MONITORED THROUGH JULY, 1987
AS PART OF TIlE BRINE SA.'iPLING· AriD EVALUATION PROGRAM AT WIPP

Hole
Number

R.:Jom

Location

Survey North-SouL~ East-West
Accuracy Coordinates Coordinate.s

S=Surveved
A=Appro"-iJIlate

Elevation Dia.
(in)

Depth
(ft)

Direction Angle References Remarks

AlXOl
ALX02
A2XOI
A2X02

A3XOI

A3X02

BTPAI

BTPA2

BTPA3

BIPA4

eTPA5

BIPBl

BTPB2

BTPB3

BTPB4

BIPB5

BTPCl

BIPC2

BTPC3

IITPC4

BTPC5

BIRI

BIR2

BIR3

BIR4

BIR5

BIR6

Al 5
Ai 5
A2 5
A2 5

A3 5

A3 5

51620/W170 A

51620/101170 A

51620/W170 A

Slb20/W170 A

51620/101170 A

51620/101170 A

51620/101170 A

51620/10'170 A

51620/101170 A

51620/101170 A

51620/101170 A

51620/101170 A

51620/101170 A

51620/'01170 A

51620/101170 A

51950/EI00 A

S1950/ElOO A

51950/El00 A

S19S0/ElOO A

S1950/ElOO A

S1950/ElOO A

N1147.02
N1146.88
N1393.72
N1393.65

N1137.94

P1138.00

51638

51638

51638

51638

51638

51636

51636

51636

51636

51636

51634

51634

51634

51634

51634

51942

51942

51942

51942

51942

51942

E1254.40
E1254.24
£1338.88
E1338.89

E1406.84

£1406.89

101162

101166

101170

101166

101170

101162

101166

101170

101166

101170

101162

101166

101170

101166

101170

E98

El00

EI0l

E98

El00

EI0l

1313.26 "
1331. 29 "
1311. 20 4
1328.86 4

1309.78 4

1327.93 4

1258

1258

1258

1271

1271

1258

1258

1258

1271

1271

1258

1258 3

1258

1271

1271

1269.5 3.25

1269.5 3.25

1269.5 3.25

1267.5 3.25

1267.5 3.25

1267.S 3.25

49.75 D
59.0 :;
50.15 D
52.75 U

50.5 D

50.75 U

S.1 D

9.1 D

14.0 D

4.6 t:

5.3 V

5.1 0

9.6 D

13.3 D

9.75 U

10.3 U

5.0 D

9.8 0

14.4 0

17.6 U

18.2 U

1.0 H

3.2 H

3.3 H

0.95 H

3.0 H

3.0 H

90
90
90
90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

5

5

5

-11-

II, D, E
B, 0, E
B, D, E
B, D, E

B, D, E

B, D, E

B

B

B

B

B

II

B

B

B

B

B

B

B

B

B

B

B

B

B

B

Monitored as part cf the B5EP since it was drilled in 3/85.
Monitored as Dart of the BSEP since it ~as drilled in 3/85.
Monitored as part of the B5EP since it was drilled in 2/85.
Monitored as part of the B5EP since it was drilled in 2/85. At the present no
brine is collected b~cause of insufficient inflow.
Monitored as part of the B5EP since it was drilled in 1/85. Drillers did not
report any moisture "hile drilling. hole started producing brine a few weeks
later.
Monitored as part of the B5EP since it was drilled 1/85. Drillers did not
encounter moisture uhile drilling. Hole started producing brine few weeks
later. At the present no brine is collected because of insufficient inflow.
Open from 0 to 5.1 ft. Drilled for B5EP study 7/86 and monitored since
drilled. .
Cased from 0 to 5.4 ft. Open from 5.4 to 9.1 ft. Drilled for BSEP study 7/86
and monitored since drilled.
Cased from 0 to 10.3 ft. open from 10.3 to 14.0 ft. Drilled for B5EP
study7/86 and monitored since drilled.
Open from 0 to 4.6 ft. Drilled for B5EP study 7/86 and monitored since
drilled.
Open from 0 to 5.3 ft. Drilled for B5EP study 7/86 and monitored since
drilled.
Open from 0 to 5.1 ft. Drilled for BSEP study 7/86 and monitored since
drilled.
Cased 0 to 5.9 ft. Open from 5.9 to 9.6 ft. Drilled for B5EP study 7/86 and
monitored since drilled.
Cased 0 to 10.0 ft. Open from 10.0 to 13.3 ft. Drilled for B5EP study 7/86
and monitored since dri~led.

Cased 0 to 6.8 ft. Open from 6.8 to 9.75 ft. Drilled for BSEP study 7/86 and
monitored since drilled.
Cased 0 to 6.3 ft. Open from 6.3 to 10.3 ft. Drilled for BSEP study 7/86 and
monitored since drilled.
Open from 0 to 5.0 ft. Drilled for B5EP study 7/86 and monitored since
drilled.
Cased from 0 to 5.5 ft. Open from 5.9 to 9.8 ft. Drilled for B5EP study 8/86
and monitored since dri lIed.
Cased from 0 to 10.0 ft. Open from 10.0 to 14.4 ft. Drilled for BSEP study
8/86 and monitored since drilled.
Cased fro~ 0 to 13.9 ft. Open from 13.9 to 17.6 ft. Drilled for BSEP study
7/86 and monitored since drilled.
Cased from 0 to 14.0 ft. Open from 14.0 to 18.2 ft. Drilled for BSEP study
7/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar above upper clay seam, about
I ft. below back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar above upper clay seam, about
I ft below back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar above upper clay seam, about
I ft below back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar in halite about 3.5 ft.below
back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar in halite about 3.5 ft. below
back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar in halite about 3.5 ft. below
back. Drilled 6/86 and monitored since drilled.
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TABLE 2-1
LIS::: OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES

\/ERE OBSERVED AND MONITORED THROUGH JULY, 1987
AS PART OF TIlE BRINE SA."!PLING AND EVALUATION PROGRAM AT WIPP

Hole
Nur.lber

Room
or

Location

S~ey North-South East-West
Accuracy Coordinates Coordinates

S.StJr\·eyed
A·Approximate

Elevation Dia.
(in)

Depth
(ft)

Direction Angle References Remarks

DH15 N1100/E1689 A

DHP401 S1950/El330 A
DHP402A S1950/E1330 A
G Seep G A

B S

B S

B

B

B

B

B. E

B

B

B, E

B

A3, B

B
B
B

A2, B
A2, B
A2, B

A3, B
A3, B

Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
Hole slightly declined belo.. horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and monitored since drilled.
Honitored as part of the BSEP since it was drilled in 1/85. Core moist from
10.6 to 11.1 meters in coarsely crystalline clear halite. HB139 at 7.1 to
7.9 meters.
Honitored as part of the BSEP since it was drilled in 1/85. At the present no
brine is collected because of insufficient inflow.
Hoisture noticed at collar in 4/86. Collecting device installed 5/86 and·
monitored as part of the BSEP since then.
Honitored as part of BSEP since 2/85. At present no brine is collected
because of insufficient inflow.
Honitored as part of BSEP since 1185.
Monitored as part of BSEP since 1/85. At the present no brine is collected
because of insufficient inflow.
Honitored as part of BSEP since 1/85.
Honitored as part of BTP since FEB. 1985. At the present no brine is
collected because of insufficient inflow.
Honitored as part of BSEP since 1/85.
Honitored as part of BSEP since 2/85. At the present no brine is collected
because of insufficient inflow.
Honitored as part of the BSEP since 2/85.
Honitored as part of the BSEP since 2/85.
Gas releases had been observed in this hole. Monitored as part of the BSEP
since 1/85.
Gas releases had been observed in this hole. Honitored as part of the BSEP
from 1/85 to 6/85 when collar was destroyed and hole plugged by mining.
Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
Gas pocket at 45.91. Brine seeped from hole after drill rods were broken at
end of nm at depth of 16.3 ft. Probable source was anhydrite "a".
Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
Drilled 1/87, observed as part of BSEP since 3/87.
Drilled 12/86, observed as part of BSEP since 12/86. Hole offset at 45 ft.
Damp area on the floor of Room G, near south rib, approximately 45 ft east of
DH35. Seep noticed 8/85. Damp area larger in 11/85. Honitored as part of BSEP
since 11/85.

A3,B, H, J Honitored as part of BSEP since 11/84.
A3, B, H, Honitored as part of BSEP from 11/84 to 7/87 when shear closure pinched hole
J shut so that sampler would not go to bottom. Last BSEP brine data collected

in 3/87.
Drilled 8/08/85, drillers reported water at 7 ft 10 inches.
Brine in bottom of pilot hole on 8/20/85.
Honitored as part of BSEP since 8/85.

A.3, B
A3, B

A3, B
A3, B
AI, B

AI, B

A3, B
A3, B

D, Y, G
D, G
B, H

5

5

5

90

90

90
90

90
90
90

90
90

90

90
90
90

90

90
90
90

5

5

5

90

90
90

90
90

90
90
90

50.15 D

54.2 D

52.0 U

50.1 U
5.0 U
51.0 l!

51 U

3.05 H

8.1 D
8.1 D
11.90 D

1.1 H

3.1 H

3.1 H

1.2 H

3.05 H

49.25 U

51.2 D
40.5 D
52.0 U

51.5 D
51.5 U

47.5 D
50.7 U

51.0 D
49.9 U

49.5 U
49.8 D

4.0 D

53.83 D
48.16 D

1335.47 4

1268.0 4
1255.8 4
1284 16

1317.44 4

1319.9

1294.4 3.5

1284.6 3.5
1297.4 3.5

1264.7 3.25

1290 36
1290.4 36
1312 4

1264.7 3.25

1264.7 3.25

1262.2 3.25

1262.2 3.25

1262.2 3.25

1287.0 3.5
1296.0 3.5

1286.1 3.5
1295.8 3.5

1294.97 2.875
1296.49 2.875

1285.9 3.5
1285.7 3.5
1272.0 3

1262.6

1271.3 3
1271. 2 3
1271.2 3.5

E98

E100

E0982.87

EI0l

E0982.33

E100

E98

W0379.51
W0246.11

EI0l

E0153

E1688.5

1011882

1012182
1012482

1012482
1012782

1012782
1012789
E0153

E1330
E1330
1011837

W0374
1010378
W0218

1010033
1010030
1010030

1011882
1012182

N1384.44

S1942

NIl 04

Nll02

Sl942

S1942

Sl942

N1067
NI067
Nl524

N1275.54
N1264.79

NI102
NllOl

NllOl
NllOl

NllOl
NllOl

NllOl
NllOl
Sl960

Sl960

S1942

S1942

N1384.68

S1950
S1950
NI095

S1600
S1600
Sl597

A

S
S

A
S

S

S
S
S

S
S
S

S
S

S
S

S
S
A

Sl950/E100 A

S1950/E100 A

G

G
G

G
G

Sl950/E100 A

Sl950/E100 A

Sl950/EIOO A

S1950/ElOC A

S1960/El53

G
G
S1960/E153

G
G

S1600110133
S1600110130
S1600/W30

J
J
L1

BTR7

BTRIO

BTRll

BTRl2

BXOI

BX02

BTR8

BTR9

DH35

DH36
DH37

DH40
DH':'1

DH216

DH317
DH317A
DH317B

DH38
DH39

DH42
DH42A
DH215

JV8
JV9
LlS25

IG201
1G202
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2.3.1 DOWNHOLES

Fluid was collected from a number of vertical downholes drilled in the floor
of the underground workings. The collection of brine that has seeped into
those downholes and the analysis of that data was described by Deal and Case
(1987) in accordance with Procedure WP 07-410 (WIPP BSEP: Brine Collection
and Inflow Measurements). The data presented here is part of an ongoing
project and updates that previous report.

Plugs inserted below the collar of many of the holes created a restricted
environment, reducing the amount of moisture lost by evaporation. As a
result, the observations made in plugged downholes may be more representative
of inflow conditions in general than those made in upholes or horizontal holes.

Table 2-2 summarizes the most important data obtained to date from the down
holes. Additional information on the holes is contained in Table 2-1. For
those holes discussed in Deal and Case (1987j Table 3-1), it was noted that
six of those holes (BX01, DH38, DH40, DH42A, IG202, L1XOO) which had shown
steady or increasing accumulation trends, now show slightly decreasing
trends. Three sets of holes, including one set at the east end of the S1950
drift, one set at S1620 and Wl70, and one set in Room Ll,were not described
in detail in Deal and Case (1987), but are included in this report and
discussed in detail below.

2.3.1.1 Downhole DHP402A at the East End of S1950 Drift

A pair of IS-meter long stratigraphic observation holes (one up, one down)
were drilled in the east end of the S1950 drift, at the southeast corner of
Waste Storage Panel 1. The drift was excavated October 29, 1986, and the
downhole, DHP402A, was completed on December 5, 1986. Difficulty was en
countered in accurately bailing brine from the hole because of an offset at a
depth of about 13.7 meters which caused the bailer to become wedged in the
hole.

Approximately 33 liters of brine had been removed from this hole by the end of
this reporting period. Most of that brine, however, originated as spilled
drilling fluid during the drilling of a horizontal probe hole northward along
the center of Waste Storage Room 7. As a result, inflow rates and trends are
indicated as "unknown" or "not applicable" on Table 2-2.

2.3.1.2 BTP Downholes at S1620/W170

In September 1985, an alcove was mined to the south at the junction of the
S1600 and Wl70 drifts. Nine downholes were drilled in the alcove in July
and August 1986, for the express purpose of better defining stratigraphic
variations in brine seepage. The holes were labeled "BTP" holes and consist
of three sets of three holes each. Each set of holes is open in a different
stratigraphic interval (Table 2-1).

-14-
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TABLE 2-2

BRINE ACCUMULATION SUMMARY FOR OOWNHOLES
(Data Summarized and Rounded from Appendices A and B)

Hole Room Date Date Date Approx. Approx. Inflow Approx.
or Room Hole First Maximum Inflow Trend Total Vol.

Location Excavated Drilled Observed Inflow 7/87 7/87 Removed By
( 1/day) (1/day) (I,S,O)* 7/87 (1)

A1X01 Al 10/84 2/85 3/85 0.05 0.025 S 24
A2X01 A2 7/84 2/85 2/85 0.12 0.027 S 27
A3X01 A3 11/84 1/85 2/85 0.03 0.022 S 21
BTPA1 S1620/W170 9/85 7/86 7/86 0.005 0.005 I 1
BTPA2 S1620/W170 9/85 7/86 7/86 0.01 0.002 I 1
BTPA3 S1620/W170 9/85 7/86 7/86 0.01 0.003 I 1
BTPB1 S1620/W170 9/85 7/86 7/86 0.002 0.002 I 0.4
BTPB2 S1620/W170 9/85 7/86 7/86 0.02 0.002 I 1I BTPB3 S1620/W170 9/85 8/86 8/86 0.003 0.001 I 0.4I-'

U1 BTPC1 S1620/W170 9/85 7/86 7/86 0.001 0.001 I 0.3I

BTPC2 S1620/W170 9/85 8/86 8/86 0.008 0.002 I 0.7
BTPC3 S1620/W170 9/85 8/86 8/86 0.003 0.001 I 0.4
BXOI B 6/84 1/85 1/85 0.12 0.05 0 41
DH36 G 12/84 1/85 1/85 0.28 0.19 S 203
DH38 G 12/84 1/85 1/85 0.18 0.05 0 55
OH40 G 12/84 1/85 1/85 0.04 0.002 0 6
OH42 G 12/84 1/85 1/85 0.05 0.024 S 28
OH42A G 12/84 1/85 1/85 0.2 0.08 0 109
OHP402A S1950/E1330 10/86 12/86 12/86 0.001 Unknown Unknown 33
IG201 2 3/83 3/83 11/84 0.05 0.01 D 86
IG202 1 4/83 4/83 11/84 0.08 0.01 D 78
LlS25 Ll 4/84 6/85 8/85 0.02 0.01 D 11
LlS26 Ll 4/84 6/85 8/85 0.004 0.002 I 1
LlS27 Ll 4/84 7/85 8/85 0.007 0.004 I 3
LlS28 Ll 4/84 7/85 8/85 0.001 0.001 I 0.2
L1S29 Ll 4/84 7/85 8/85 0.8 0.3 D 119



TABLE 2-2
(continued)

BRINE ACCUMULATION SUMMARY FOR DOWNHOLES

Hole Room Date Date Date Approx. Approx. Inflow Approx.
or Room Hole First Maximum Inflow Trend Total Vol.

Location Excavated Drilled Observed Inflow 7/87 7/87 Removed By
(l/day) (l/day) (I,S,D)* 7/87 (1)

L1830 L1 4/84 7/85 8/85 0.8 0.1 D 62
L1S31 L1 4/84 7/85 8/85 0.08 0.01 D 4
L1832 Ll 4/84 7/85 8/85 0.18 0.15 I 32

I L1S33 Ll 4/84 7/85 8/85 0.1 0.05 I 19.....
L1S34 L1 4/84 7/85 8/85 0 0 DRY 00\

I L1S35 L1 4/84 7/85 8/85 0 0 DRY 0.1
L1S36 L1 4/84 7/85 8/85 0.01 0.005 I 4
L1XOO L1 4/84 5/84 5/85 0.03 0.017 D 42
NG252 2 3/83 3/83 12184 0.5 0.25 D 316

Data summarized and rounded from Appendices A and B.

* I =
8 =
D =

Increasing
Steady
Decreasing
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The shallowest holes (BTPAl, BTPBl, and BTPCl) are open from the surface (floor
of the drift) to their total depth of about 1.5 meters. This interval is im
mediately above, but not in contact with, the anhydrite marker bed MB139
(Figure 2-3). The next set of holes (BTPA2, BTPB2, and BTPC2) are cased and
grouted through the shallow interval and are open through MB139, from a depth
of approximately 1. 7 through 3 meters. The deepest set of holes (BTPA3,
BTPB3, and BTPC3) are cased and grouted through MB139 and open below it, from
a depth of approximately 3 through 4.3 meters.

Excavation-induced stress redistributions result in the opening of fractures
around the drifts, and these effects are exacerbated in the more brittle
anhydrite beds close to the workings (Deal and Case, 1987; Bechtel National,
Inc., 1986a). It was, therefore, expected that the interval open through
MB139 would produce more brine, especially as time went on and the fractures
continued to open. The data for the BTP holes for the time period before
December 1986 tend to confirm this (Appendix A).

The shallow holes (BTPAl, BTPBl, and BTPCl) were all dry. As a group, the
holes open through the MB139 marker bed (BTPA2, BTPB2, and BTPC2) produced the
most brine (0.36, 0.42, and 0.26 liters, respectively), although individual
holes open below MB139 (BTPA3, BTPB3, and BTPC3) produced nearly as much or
more brine (0.38, 0.19, and 0.21 liters, respectively).

Brine sampling was suspended between early November 1986 and June 1987 as a
result of mining activities that extended the W170 drift southward across this
location. The collars of the observation holes were destroyed when the floor
of the drift was lowered. In June 1987, when the holes were opened in prepa
ration for resumption of sampling as part of the BSEP, brine was found in the
holes. Part or all of that brine may be derived from construction-related
water spread on the drift floor to control dust.

2.3.1.3 LIS Downholes in Room Ll

An east-west row of twelve downholes numbered LlS25 through LlS36, each about
3.6 meters deep, were drilled near the north end of Room Ll (Figure 2-5) in
June and July 1985. This line of holes is about 4.4 meters south of drillhole
LlXOO (monitored as part of the BSEP since October 26, 1984). Individual holes
are spaced approximately 0.6 meters apart in two groups of six (Figure 2-5).
Deal and Case (1987) described situations in which closely-spaced drillholes
(notably the MIlT holes in Room J and holes DH42 and 42A in Room G) displayed
dramatically differing brine accumulation data which lead them to caution that
"the great variation in inflow characteristics between locations only a short
distance (a few meters, or in some instances, less than a meter) apart make
the discussion of 'averages' or 'typical occurrences'difficult or misleading."

The LIS holes have been monitored as part of the BSEP since August 20, 1985
and show striking local variations in brine seepage between closely-spaced
locations. Figure 2-5-D shows the liters of brine that were removed from each
of these holes on December 10, 1985. Hole LlXOO is also shown on this figure
for reference purposes, but the "liters removed" figure is not comparable to
those obtained from the LIS holes because brine had been collected seven days
earlier from LlXOO and the hole completely evacuated, whereas the LIS holes

-17-



TABLE 2-4

BRINE ACCUMULATION SUMMARY FOR
HORIZONTAL HOLES AT S1950/EIOO

DRIFT EXCAVATED: 1/86
HOLES DRILLED: 2/86

HOLES FIRST OBSERVED: 3/86

Hole Approx. Approx. Inflow Approx. Total
Maximum Inflow Trend Vol. Removed
Inflow 7/87 7/87 By 7/87
(l/day) (l/day) (I,S,D)* (liters)

BTRI 0 0 DRY 0
BTR2 0.015 0.0002 S 0.35
BTR3 0.001 0.0005 S 0.19
BTR4 0 0 DRY 0
BTR5 0.001 0.0005 S 0.12
BTR6 0.001 0.0002 S 0.06
BTR7 0 0 DRY 0
BTR8 0.04 0.008 D 3.78
BTR9 0.02 0.003 D 3.75
BTRIO 0 0 DRY 0
BTRll 0.001 0 DRY 0.1
BTR12 0.0004 0 DRY 0.01

Data summarized and rounded from Appendix A.
Hole locations shown in Figure 2-6.

* I = Increasing
S = Steady
D = Decreasing
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3.0' PRELIMINARY GEOCHEMICAL ANALYSES OF WIPP UNDERGROUND BRINES

The following discussion of the chemistry of the WIPP brines and the geochem
ical implications of that chemistry is preliminary in nature. There are
difficulties inherent in working with saturated, high-ionic strength brines.
Additionally, it has not been easy to obtain samples that are clearly chem
ically representative of naturally occurring Salado Formation brines. The
introduction of fresh water, brines of other composition (as drilling fluids
and from the overlying Rustler Formation), and soluble materials (a variety of
grouting compounds and materials involved with many types of instrumentation)
has occurred both intentionallY and unintentionally as part of construction
and experimental activities (Deal and Case, 1987).

\

Most of the previous geochemical work pertinent to the WIPP brines have
concentrated on fluid inclusions in the halite (summarized in Deal and Case,
1987, Section 4.1.2). Stein and Krurnhansl (1986) have previously investigated
some non-inclusion WIPP brines.

Some of the brine occurrences monitored as part of the BSEP studies have been
repeatedly bailed over a sufficiently long period of time so that any contami
nation resulting from compounds introduced during drilling is considered
minimal. Some of these locations remain open holes and have never had instru
mentation or grout introduced into them. Additionally, some locations have
remained free from construction and experimental activities that are likely to
have introduced other foreign materials or fluids into the collecting loca
tions. We think that the brines collected as part of the BSEP from these
locations reasonably represent the brines that occur in the Salado Formation
in the near-field environment of the WIPP fadli ty excavations. In most
instances, the brines collected from drillholes (most less than 15 meters in
length) are the result of mixing brine from discrete sources (i.e., the brine
collected from the bottom of a IS-meter drillhole may have corne from several
different stratigraphic horizons). They are likely to be representative of
the composition of brine that might corne in contact with waste emplaced in the
facility. The locations considered to be chemically representative of such
brines include the upholes and downholes monitored during the BSEP in Rooms
AI, A2, A3, B, and G.

Brine from other locations, such as drillhole DH2lS, have been monitored as
part of the BSEP but may have unrepresentative chemical compositions because
they have instruments (such as sonic-probe extensometers) installed in them
which may be a source of contamination, especially of iron. Grout is a major
source of actual and potential contamination, clearly affecting the chemistry
of the brines accumulating in inclinometer holes IG201 and IG202 (see the
detailed discussion of the history of those holes in Deal and Case, 1987,
Appendix D).

Some brine samples were collected previously as part of the BSEP. They were
only analyzed for major constituents and have not been reported. The data that
is presented in Table 3-1 are for samples collected in April and June 1987,
that were analyzed both for major elements and some trace elements. This data
represents the first of several planned data releases. Sample collection,
analysis, and interpretation are on-going activities that will be presented in
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4.0 PRELIMINARY EVALUATION OF MOISTURE CORTENT
OF ROCKS EXPOSED IN THE WIPP FACILITY EXCAVATIONS

Moisture does occur in the Salado Formation at the WIPP site. Deal and Case
(1987) discuss those occurrences and conclude that moisture is present in the
WIPP facility horizon rocks principally in:

• Hydrous minerals (mostly gypsum and clays)
• Fluid inclusions in bedded salt
• Intergranular porosity
• Open fractures

The focus of the BSEP is on the moisture that migrates into the underground
openings (excavations and drillholes), which are at atmospheric pressure and
approximately 27°C. Deal and Case (1987) cited previous studies and used the
figures of 0.1 to 0.5 weight percent as the approximate range of values for
the moisture content of the Salado Formation at WIPP. Most of these previous
studies involved heating samples to elevated temperatures and measuring the
resultant weight loss.

The present study was undertaken to refine those numbers and to determine what
measurable variations there are in the moisture content of the Salado in and
near the WIPP excavations. Issues raised during Phase I of the BSEP (Deal and
Case, 1987) include:

• What is the aerial and stratigraphic variation in moisture content?

• Are there distinct locations of some brine sources and are they
correlated with the stratigraphy of the Salado Formation?

Characterizing the moisture content of the rocks exposed in and near the WIPP
excavations is ongoing and may provide answers to these questions. Samples
taken from the facility may be subject to moisture changes due to dilation and
airflow during drilling and mining. Moisture loss after sampling, during the
present study, was minimized by careful handling procedures.

4.1 PREVIOUS WORK

The Geological Characterization Study (Powers et al., 1978) and the Site
Validation Program [(SVP) Black et a1., 1983] activities of the Site and
Preliminary Design Validation (SPDV) program were the preliminary studies
evaluating the moisture content of the WIPP facility host rock. They have
investigated the brine content in the facility interval strata by addressing
the WIPP site qualification criteria (Black et a1., 1983). Samples for
these studies were collected at the facility horizon from both surface and
subsurface exploration core holes.

4.1.1 GEOLOGICAL CHARACTERIZATION

•
The Geological Characterization Studies (Powers et a1., 1978) included
differential thermal analyses (DTA) and thermogravimetric analyses of samples
ground to smaller than 100 mesh. DTA is a method used to define the temper
ature at which thermal reactions take place in a material when it is heated
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continuously to an elevated temperature (Grim, 1978). Clay materials will
show endothermic reactions due to dehydration and to loss of crystal struc
ture, and exothermic reactions due to new-phase development. The results are
usually plotted in the form of a continuous curve, with the thermal reaction,
in this case, resulting in weight loss, presented as a function of temperature.

Thermogravimetric analysis is a method of determining the differential weight
loss as a sample is heated at a uniformly increasing temperature. The heat is
increased at a predetermined rate over time. Discrete ranges of sample weight
reactions may be observed. It is less sensitive than the DTA method, but is
generally felt to be more reproducible (Grim, 1978).

Powers et al. (1978) described a number of different responses to heating by
samples from coreholes AEC No.7 and No.8. Depending on sample constituents,
moisture loss at 70°C ranged from zero to 1.9 percent by weight, with values
typically in the 0.20 to 0.30 percent range. The range of weight loss at
102° ±5°C was from zero to 3.5 percent, with the majority of samples showing
less than 0.5 percent weight loss. Heating to 70°C was designed to measure
absorbed water, recognizing that gypsum dehydrates at this temperature (Powers
et al., 1978). Most samples showed very little water loss between 200 and
300°C.

Thermogravimetric analyses were conducted on 35 selected samples from core
hole ERDA No.9. Figure 4-1 illustrates the weight losses experienced for
these samples. Approximately half the specimens are represented by Curve A
(0.5 percent weight loss). Two samples are represented by Curve C. The
range of· moisture content in percent by weight was 0.1 to 1. 7 percent with
an average of 0.36 percent (Powers, et al., 1978) as calculated from fluid
inclusion volume determinations using petrographic analyses. A certain bias
may be expected in these analyses due to substantial and unpreventable loss of
fluid in the coring and disking process. In addition, petrographic techniques
are insensitive to thin layers of intergranular brines.

r'

\ .. '

Ui

•

4.1. 2 SITE VALIDATION PROGRAM •
The SVP was initiated, in part, to address the WIPP site qualification criteria
of: 1) the host rock having a relatively low brine content determined to
an adequate level of satisfaction for heat-producing waste experiments; and
2) verifying that the disposal stratum did not contain more than 3 percent
moisture. The measurement of moisture content in the facility interval strata
was specified in the program plan guidelines (U.S. DOE, 1982). To address
these criteria, sampling and testing was conducted on the rock salt in the
facility exploratory and ventilation shafts, and the access and exploratory
drifts.

In November and December 1982, and January 1983, a total of 24 samples were
collected from the facility horizon (Figure 4-2). A wide spatial distribution
of samples were obtained in the underground from the mined faces and horizon
tal coreholes. The objective of the analyses of these samples was to provide
the baseline brine content data for the facility horizon host rock and to
satisfy the site criteria (Black et al~, 1983).
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Figure 4-1.

Typical Weight Loss Curves for ERDA #9

(From Powers et a1., 1978)
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The principal analytical method for brine content determination was by thermo
gravimetric analysis (TGA). The primary limitations of the TGA were felt to
be (Black et al., 1983):

• The reported relative mass loss represents discrete volatilization
events in the specimen and may not be used directly to indicate free
moisture content.

• The sensitivity of the thermogravimetric balance is approximately
1 microgram. Reproducibility of results is 10 micrograms. The
hardware for these low limits is designed to accommodate samples no
greater than a few tens of milligrams.

• The larger grain sizes can lead to omission of one or more volatile
phases in discrete grains. However, the omission is generally of
phases containing bound water and not water in free solution in the
specimen.

• Rupturing of fluid inclusions may blow solid material off the scale
pan during decrepitation, biasing the mass loss values.

• Preparing granulated samples may account for a loss of some inter
granular and intragranular free aqueous solution depending on the
fraction size of the crushed specimen.

The thermogravimetric analyses in the SVP studies have indicated most of the
free water is liberated from the rock salt in the range of 25 to 250°C (Black
et al., 1983). Table 4-1 summarizes the results for the 26 specimens tested.
Rupture of the intragranular fluid inclusions occurs in the range of 250 to
400°C. Dehydration of illite and of the smectites also occurs between 25 and
250°C.

Water releases by the dehydration of polyhalite and illite in the range of 250
to 400°C, as well as rupturing of fluid inclusions, was considered as part of
the free water content in this analysis. It Was felt that any experimental
heating of the rock salt during in situ testing would likely mobilize water
from the clay minerals and polyhalite and should be considered in the baseline
data. The average mass loss for each of the temperature ranges evaluated
follows (Black et al., 1983):

4.1.3

25 to 250°C
250 to 400°C
400 to 600°C

OTHER ANALYSES

0.10%
0.12%
0.34%

Hohlfelder (1981) took samples from the Upper Salado Formation (McNutt Potash
Zone) with the objective of heating larger specimens in the range of 250 to
425°C. The samples were approximately 400 grams and were comprised predomi
nantly of halite, kainite, polyhalite, and sylvite. The average percentage
weight loss for the nine specimens to 424°C was determined to be 0.51 per
cent. These results are similar to the range experienced for 20-gram samples
heated above 240°C in a study also conducted by Hohlfelder (1979). Both
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TABLE 4-1

RELATIVE WEIGHT LOSS IN DISCRETE TEMPERATURE INTERVALS
(From Black et a1., 1983, Supporting Documentation, Table 2)

Percentage Mass Loss
Specimen No.

WIPP-FH-1

WIPP-FH-4

WIPP-FH-6A

WIPP-FH-6B

WIPP-FH-6B2

WIPP-FH-10

WIPP-FH-ll

WIPP-FH-14

WIPP-FH-16

WIPP-FH-20

WIPP-FH-24

WIPP-FH-26

WIPP-FH-27

WIPP-FH-28

WIPP-FH-31

WIPP-FH-32

WIPP-FH-33

WIPP-FH-34

WIPP-FH-35

WIPP-FH-36

WIPP-FH-37

WIPP-FH-40

WIPP-FH'-43

WIPP-FH-45

WIPP-FH-48

WIPP-FH-49

*dec. = decrepitation

nil

0.02

0.04

0.19

0.03

0.04

0.08

nil

0.03

0.15

0.02

0.01

0.04

0.22

0.13

0.22

0.22 dec.

0.08

0.01

0.07

0.26

0.04

nil

0.27

0.11

0.20

-33-

0.17 dec. *

0.18

0.33

nil

0.03

0.03

nil

0.11 dec.

nil

0.08

0.09

0.02

0.19

0.27

0.53

0.09

0.08

0.06

nil

0.05

0.11 dec.

0.13 dec.

0.37

0.11

0.14 dec.

0.05

0.11

0.08

0.08

0.97

0.05

0.40 dec.

0.21

0.08

0.32

0.45

1.40 dec.

0.05

0.15

0.33

0.12

0.53

0.28

0.18

0.04

0.06

0.39

0.28 dec.

0.49

1.08

0.19 dec.

0.60

•

..
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studies indicated a weight loss of less than 0.08 percent for temperatures
below 230°C; however, the larger samples lost much less than the smaller
samples for the same temperature range.

Sandia National Laboratories, in their ongoing heated room experiments, con
tinues to make in situ brine observations and conduct laboratory analyses of
moisture content on samples collected in and near the repository horizon.
Recent laboratory analyses of samples collected from experimental room A-I
indicate a free water content in the range of 0.1 to 3.0 percent by weight.
Water content was reported to be directly related to the clay minerals in the
specimens and the total insoluble residue (Progress Report, April 30, 1987;
SNL report in progress).

4.2 BSEP MOISTURE CONTENT ANALYSES

The Brine Sampling and Evaluation Program (BSEP) initiated a study in
June 1986 (expanded in January 1987) that, in some respects, is a continuation
of the previously described brine content evaluations. The physical sample
collection plan is an attempt to quantify whether a stratigraphic and/or
lateral variation exists in the in situ salt moisture, and to document, to a
reasonable degree of certainty, the moisture content at various locations in
the waste panel area of the WIPP underground.

The moisture content measurements of the host rock salt are based on the
easily moved fluid content in the low range of temperatures (25 to 250°C)
defined in the previous studies (Powers et al., 1978; Black et al., 1983).
The "easily moved" fluid, defined as "that fluid contained in the rock which
can flow through interconnected pore spaces and existing fractures," is not
bound as intragranular inclusions, is easily driven off by heat, and is not
chemically bound in the specimen. It is this easily moved fluid that is
likely to flow toward the excavation under mining-induced, transient pressure
gradients.

This section provides the method of analysis and a preliminary evaluation of
the on-going sampling.

II 4.2.1 METHODOLOGY

,
It

Initial core samples were collected from vertical holes drilled from the
facility horizon in June and JUly 1986. In January, February, and April 1987,
ten sets of six samples each were collected at shallow depths (15 em) from the
excavation at the facility horizon in the waste panel areas. Figure 4-3 shows
the locations of these samples. Sample locations for horizontal coreholes at
the facility horizon were placed so as to obtain representative samples of the
rocks exposed in the vicinity of the facility waste panels. Figure 4-4 shows
the relationship of individual samples to the stratigraphy for each of the
moisture content rib (MCR) locations.

Samples from the rib coreholes were obtained by dry drilling with a single
thin-walled diamond core barrel. The cores were 4.13 em in diameter, and
approximately 15 em long. Specimens were placed in moisture-tight containers
until the analyses were conducted,as per WIPP Procedure WP 07-411 "Rock
Sample Collection at the WIPP Facili ty."
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Moisture determinations to-date have been conducted on samples that are as
intact as possible, as obtained from the coring process. They have been
heated to 95 and 150°C, as per WIPP Procedure WP 07-412 "Measurement of Fluid
Content in Samples Taken from the WIPP Facility Level Rocks." As shown from
the previous studies, this temperature range was considered to be within the
range from which most intergranular free water is liberated, but well below
the temperature necessary to cause decrepitation of the sample and rupture of
intragranular fluid inclusions.

A rock containing free and bound water will loose water at discrete temper
atures depending on how tightly bound the water is in the specimen. Thus,
free interstitial water will be lost at low temperatures; water of hydration
will be lost at higher temperatures. Specific hydrous minerals, such as clays
and gypsum, will have characteristic dehydration temperatures. In this in
stance, we are attempting to measure "easily moved" moisture, not to drive off
water of hydration or to identify unknown minerals.

The complication encountered in applying this method to specimens containing
fluid inclusions is that water loss is observed over a wide range of temper
atures depending on sample preparation techniques (Le., fraction size of
sample). Thus, it may not be possible to accurately separate the effects of
weight loss due to free water, and weight loss due to bound water. However,
in the temperature range selected (95 to 150°C) we believe the measured weight
loss is representative of the free water that is lost.

4.2.2 RESULTS

In the current BSEP investigation, 101 samples were analyzed. Sixty of these
samples came from rib locations, the remainder from vertical coreholes drilled
from the facility excavation. As was shown in Figure 4-4, rib samples were
selected to represent correlated lithologies at various facility locations.
For example, the sample designated "C" always represented the "orange marker
band" at mid-height in the excavation and "D" the argillaceous halite interval
just above the marker band. It was expected that samples most likely to vary
in moisture content were A, B, and F due to the more variable nature of the
upper and lower stratigraphic boundaries and because the moisture content may
be directly related to the occurrence of clay in the sample.

Table 4-2 summarizes the percent weight moisture content for the sixty rib
samples that were analyzed. The variation expected in specimens A, B, and F
can be seen in both Table 4-2 and Figure 4-5. A portion of specimen MCR-6C
intercepted the thin clay seam above the orange marker band, which accounts
for the order of magnitude higher moisture content shown. Finally, Table 4-2
indicates that additional heating to 150°C results in a 0 to 20 percent in
crease in the measured weight loss above the moisture lost when the samples
were heated to 95°C. This may be an indication that the clay minerals were
dehydrating.

Figure 4-6 shows the range of the moisture content determined for each lithol
ogy sampled (A through F). The upper limits are typically skewed by single
samples, as indicated by the low average for each range. If the clay-rich
sample MCR-6C is ignored, there is a very narrow moisture-content range for
C samples. This suggests a high confidence in predicting moisture for the
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TABLE 4-2.

MOISTURE CONTENT OF SIXTY RIB SAMPLES
COLLECTED IN JANUARY, FEBRUARY, AND APRIL 1987

(CUMULATIVE PERCENT WEIGHT LOSS)

MCR MCR MCR MCR MCR MCR MCR MCR MCR MCR
_1_ _ 2_ _ 3_ _ 4_ _5_ _ 6_ _ 7_ _8_ _9_ ~

A 95 0 0.28 1.10 0.41 0.12 0.37 0.65 0.99 0.35 0.67 2.15
150 0 0.33 1.20 0.45 0.12 0.48 0.71 1.00 0.38 0.74 2.30

B 95 0 0.25 1.20 0.63 0.54 0.34 0.26 0.31 2.36 0.68 0.35
150 0 0.29 1.20 0.70 0.57 0.38 0.26 0.32 2.53 0.74 0.40

C 95 0 0.03 0.05 0.09 0.18 0.19 1. 70 0.17 0.13 0.11 0.18
150 0 0.03 0.07 0.12 0.21 0.25 1.80 0.22 0.15 0.13 0.20

D 95 0 1.20 0.24 0.20 0.34 0.24 0.13 0.16 0.60 0.23 0.51
150 0 1.20 0.28 0.24 0.38 0.29 0.14 0.17 0.64 0.27 0.56

E 95 0 0.01 0.04 0.06 0.04 0.14 0.12 0.39 0.15 0.34 0.20
150 0 0.04 0.04 0.10 0.06 0.17 0.14 0.42 0.18 0.40 0.22

F 95 0 0.25 0.56 1.60 0.42 2.00 0.54 1.70 0.36 0.35 1.21

" 150 0 0.29 0.66 1. 70 0.49 2.10 0.55 1.70 0.39 0.41 1.30

~
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orange marker band. However, the lithologic inconsistencies mentioned above
do not allow similar correlations for all stratigraphic units (Figure 4-5).
Stratigraphic levels A, B, and F show the greatest scatter over the largest
range, most likely due to the more variable clay content. Specimens C, D,
and E are predominantly halite and show the most consistency. In addition to
the original in situ moisture content, other influences that might affect the
pre-sampling moisture content of the samples may be the excavation exposure
time (the time interval) between mining and sampling, and whether the sampling
location has been exposed dominantly to intake or exhaust ventilation.

Several vertical coreholes drilled from the facility excavation have been
sampled and analyzed for moisture content as part of the BSEP. Table 4-3
summarizes the results of analysis for the 41 such samples that are designated
by BTP sample numbers. The results are also shown in Figures 4-7 and 4-8.
Figure 4-7 shows a zone corresponding in two downholes at a depth of approxi
mately 3 meters with a moisture content of approximately 1.5 percent. Both
specimens are below Marker Bed 139 and are comprised of argillaceous halite.
The single uphole (Figure 4-8) shows two zones with a moisture content greater
than 0.5 percent. One is an argillaceous halite at a depth of 6 feet and the
second is anhydrite bed "a" at 15 feet of depth. Caution must be exercised in
interpreting this limited, preliminary data until additional information can
be collected. It does, however, appear that there are zones within the salt
that contain more moisture than do the anhydrite interbeds.

4.2.3 FUTURE ACTIVITIES

Future BSEP activities to determine the moisture content of Salado Formation
rocks exposed in and near the WIPP excavations are planned to include:

• Continued rib sampling of facility excavations to develop an adequate
statistical base of moisture content distribution. Moisture varia
tions will be compared to the age of an excavated cut.

• Conducting moisture determinations on crushed samples to evaluate the
contribution from intragranular brine inclusions.

• Sampling ribs to depth (3 meters) in selected locations to evaluate
the moisture variation at a location removed from the influence of the
excavated room and ventilation system.

• Sample drift areas in conjunction with geophysical surveys conducted
by IT or others to provide ground-truth in evaluating the geophysical
response.

4.3 SUMMARY AND CONCLUSIONS

The data presented here suggest strongly that the clay content of a given
specimen has a significant influence on the analyzed moisture content. For
samples of nearly pure halite, the moisture variations were small and the
overall average moisture content was approximately 0.5 percent or less. Rocks
with a higher clay content had a greater tendency .for large, less predictable
ranges and were generally more moist (up to 3.0 percent by weight).
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~ TABLE 4-3.,

MOISTURE CONTENT OF 41 UPHOLE AND DOWNHOLE SAMPLES

~
COLLECTED IN JUNE, JULY, AND AUGUST 1986 AT S1620/W170

Ir
Direction Cumulative

~ and Percent Percent
r Sample Distance Date Weight Lost Weight Lost

Hole Number (Meters) Sampled @95°C @150°C

BTPA3 BTP 18 Down 0.09 07/15/86 0.25 0.26
BTPA3 BTP 19 Down 0.27 07/15/86 0.24 0.25
BTPA3 BTP 20 Down 0.55 07/15/86 0.50 0.51
BTPA3 BTP 21 Down 0.88 07115/86 1.14 1.20
BTPA3 BTP 22 Down 0.98 07/15/86 0.22 0.23
BTPA3 BTP 23 Down 1.34 07/15/86 0.09 0.10
BTPA3 BTP 24 Down 1.68 07/16/86 0.20 0.20
BTPA3 BTP 25 Down 1.92 07/16/86 0.09 0.11
BTPA3 BTP 26 Down 2.19 07/16/86 0.21 0.24
BTPA3 BTP 27 Down 2.26 07116/86 0.08 0.12
BTPA3 BTP 28 Down 2.71 07/16/86 1.61 1.66
BTPA3 BTP 29 Down 3.05 07/16/86 0.70 0.71
BTPA3 BTP 39 Down 3.51 07/30/86 0.24 0.27
BTPA3 BTP 40 Down 3.57 07/30/86 0.13 0.13
BTPA3 BTP 41 Down 4.02 07/30/86 0.10 0.11
BTPA3 BTP 42 Down 4.11 07/30/86 0.10 0.10
BTPC3 BTP 30 Down 0.21 07/17186 0.26 0.27
BTPC3 BTP 31 Down 0.52 07/18/86 0.12 0.13
BTPC3 BTP 32 Down 0.91 07/18/86 0.12 0.16
BTPC3 BTP 33 Down 1.28 07/18/86 0.06 0.15
BTPC3 BTP 34 Down 1.43 07/18/86 0.12 0.19
BTPC3 BTP 35 Down 1.95 07/18/86 0.14 0.16
BTPC3 BTP 36 Down 2.35 07/18/86 0.18 0.18
BTPC3 BTP 37 Down 2.56 07/18/86 0.32 0.34
BTPC3 BTP 38 Down 2.87 07/18/86 1.54 1.57
BTPC3 BTP 43 Down 3.41 07/30/86 0.62 0.62
BTPC3 BTP 44 Down 3.66 07/30/86 0.13 0.13
BTPC5 BTP 01 Up 0.34 06/30/86 0.05 0.07
BTPC5 BTP 02 Up 0.67 06/30/86 0.05 0.07
BTPC5 BTP 03 Up 1.13 06/30/86 0.03 0.04
BTPC5 BTP 04 Up 1.83 07/01/86 1.14 1.23
BTPC5 BTP 05 Up 2.07 07/01/86 0.40 0.44
BTPC5 BTP 09 Up 2.13 07/01186 0.43 0.46
BTPC5 BTP 06 Up 2.38 07/01/86 0.38 0.42
BTPC5 BTP 07 Up 2.56 07/01/86 0.28 0.32
BTPC5 BTP 08 Up 2.83 07101186 0.03 0.03
BTPC5 BTP 10 Up 3.20 07/01/86 0.06 0.07
BTPC5 BTP 11 Up 3.41 07101/86 0.06 0.07
BTPC5 BTP 13 Up 3.96 07/01/86 0.04 0.05
BTPC5 BTP 45 Up 4.66 08/05/86 0.00 0.61
BTPC5 BTP 46 Up 4.88 08/05/86 0.00 0.12
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It appears that most of the free water present in the samples will be liberated
from the rock salt below 250°C. While this range may encompass one episode of
the dehydration of illite and of the smectites, it is still considered to most
represent the easily moved fluids present in a specimen. Any heating of the
rock salt is likely to mobilize some of the water in these clay minerals and
should be considered in the baseline data.

The data available for evaluating the areal variation of moisture is limited.
Complicating factors such as the age of cut and relation to the ventilating
system are still unknown variables. Given the lithologic considerations of
the drift excavation, it may be assumed the upper and lower sections will
contribute the majority of moisture in a given volume of rock. Concentrating
analyses in these areas is expected to improve the moisture content interpre
tations, which will be presented in a later BSEP report.
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5.0 EVALUATION OF GEOPHYSICAL METHODS OF ASSESSING
THE MOISTURE CONTENT OF ROCKS EXPOSED IN

THE WIPP FACILITY EXCAVATIONS

This section presents an evaluation of the application of geophysical methods
to measure brine content of rocks adjacent to the WIPP facility excavations.
The objective of the evaluation was to review existing geophysical methods
suitable for detecting the relative moisture content in the evaporite rocks
exposed in the WIPP underground facility, summarize previous measurements and
future planned work, determine the application of these methods to the WIPP
BSEP, and determine how geophysical measurements could be used to characterize
brine content underground in conjunction with direct physical moisture
measurements. This section focuses on the usability of proven, documented,
"off-the-shelf", non-destructive techniques that might be able to provide
rapid and cost-effective estimations of in situ moisture content of the host
rock during the excavation of the repository storage panels. Experimental
approaches that seem to offer merit are mentioned. Section 5-1 reviews
lateral survey methods that may have application. Section 5-2 reviews recent
experience in conducting electromagnetic and DC resistivity surveys at WIPP by
the Colorado School of Mines (CSM) and IT Corporation. Section 5-3 presents
conclusions and recommendations in the application of geophysics.

5.1 LATERAL SURVEY METHODS

The methods evaluated for lateral geophysical surveys include radar, electro
magnetics, resistivity, and nuclear-source techniques. The primary focus has
been on electrical techniques such as resistivity, since these methods are
well-established and are known to be successful in detecting brine in ground
water studies (Todd, 1980, p. 420). Electrical prospecting is based on a
variety of techniques, each measuring a different electrical property of the
geologic material. All of the methods discussed are capable of providing a
complete survey of the repository horizon within one to two weeks.

5.1.1 GROUND PENETRATING RADAR

Ground-penetrating radar techniques produce a continuous, high-resolution
electromagnetic profile of reflections from subsurface (Kelsall et al., 1982).
The depth of penetration is a function of the electrical properties of the
materials, the frequency used, and the radar antenna design. Boundaries,
between bodies of rock that have contrasting electrical properties, will
reflect wave energy back to the receiving antenna. Thus, radar may be a
promising technique for characterizations of the disturbed zone that develops
adjacent to the repository excavations (Deal and Case, 1987).

The transmitter typically emits a short pulse of electromagnetic energy which
is coupled to the formations being investigated through the antenna (Fowler,
1983). Discontinuities in the electrical properties of the formation cause
portions of the energy to reflect back to the receiver, which converts the
high-frequency electromagnetic energy into a low-frequency signal. A
controller provides the timing signal to both the transmitter and receiver.
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Fowler (1983), reviewed the application of ground-penetrating radar to potash
mines, a geological environment very similar to that at WIPP. Fowler con
cluded that accurate reflection maps of shallow geologic features in potash or
salt mines could be obtained from the mine horizons. Features that produce
high resolution include large brine- or air-filled cavities or cracks that
might pose a production or safety problem. The use of impulse radar in scan
ning underground salt deposits for possible application at WIPP was reported
by Unterberger (1981) and Cook (1980), who conducted surveys in potash mines
near Carlsbad, New Mexico, and at the Avery Island salt mine near Lafayette,
Louisiana. The surveys had several objectives; these included an attempt to
outline a breccia pipe that penetrates the Salado Formation salt and is par
tially exposed in the workings at the Mississippi Chemical potash mine, an
attempt to locate a simulated waste canister at Avery Island, and the detec
tion of brine in three-inch diameter drillholes at Avery Island.

Unterberger (1981) found that reverberations in the electromagnetic reflec
tions in the Mississippi Chemical Company potash mine, due to high reflection
coefficients, reduced the ability to image shallow reflections. Cook
concluded that clay seams and other absorptive materials made it impossible to
obtain sufficient penetration to define the flanks of the breccia pipe. In
the simulated waste canister experiments, there was some success in obtaining
sufficient floor penetration to outline waste canisters. In the brine target
expetiments, the test targets included a dry hole, a hole containing a short
piece of dri1lrod, and holes with varying amounts of brine. The attempts at
locating the brine-filled holes did not give clear results, probably because
of large surface reflections. Cook concluded that the location of steel
canisters after long periods of burial is possible and that adequate
penetration can be obtained in clean bedded salt, but that clay seams and
other conductive inclusions limit penetration.

5.1. 2 ELECTROMAGNETICS

Electromagnetic (EM) techniques have been used successfully in exploration for
metallic minerals and have also been applied to exploration for fresh ground
water as well as contaminant plumes. EM techniques measure the resulting
magnetic field from an electric current induced in a conductor (the rock under
investigation) by a magnetic field generated from a portable source. The
induced currents vary as a result of variations in conductance within the
rock. Since variations in brine content within the rock strongly affect
conductance, the EM method should have application to the WIPP studies. Based
upon experience in the exploration for metallic minerals, successful use of
the EM method requires that the metallic target zone be electrically inter
connected such that the entire ore body acts as a conductive unit (Klein and
Lajoie, 1980). EM techniques therefore appear to be well suited for the
lateral mapping of continuous saturated zones. Such interconnections may not
always be necessary for successful use of EM techniques. McNeill (1980)
states that in the case of the small brine inclusions isolated in salt,
intercavity connections are not necessary and an appreciable EM response may
come from the fluid in each separate cavity.

A major difference between electromagnetic and conventional resistivity
techniques is that fOr the latter, it is easier to calculate the apparent
conductivi ty for layering through vertical sounding techniques (McNeill,
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1983). For EM sQrveys, the local current is determined primarily by the local
conductivity; changes in any given layer usually do not appreciably affect the
current flow in other layers. It is thus possible to generate "response"
curves with depth (McNeill, 1983). These curves may then be used to generate
a cumulative sensitivity to ground depth as shown in Figure 5-1 that~ may be
used in conjunction with the following equation for a three-layer model:

where

01, 02' 03 = Conductivities of layers 1, 2, and 3,
respectively; and

R(Zl), R(Z2), R(Z3) = Cumulative sensitivity at layer boundary
points Zl, Z2' and Z3' respectively.

Calculation of the layered earth response allows determination of the con
ductivities of individual layers, assuming layer depths are known, layer
thicknesses are consistent, and conductivity response is linearly related to
moisture content.

The operational advantage of electromagnetic conductivity measurement are
(McNeill, 1983):

• The current concentration in the ground is highest near the transmit
ter coil, suggesting probable sensitivity to nearby inhomogeneities.
The high amplitude current loops have small radii and their effect on
the distant receiver is negligible. The result is a system insensi
tive to small, local variations in conductivity but accurate in the
measurement of bulk conductivity.

• A highly resistive upper layer does not preclude applying the EM
technique.

• Depth of exploration is theoretically 1.5 intercoil spacings without
large amounts of wire on the ground.

• Lightweight and portable equipment.

The instrumental disadvantages of electromagnetic conductivity measurements
are (McNeill, 1983):

• At conductivities below 1 mmhos/m there is not enough response to
obtain accurate measurements.

• At high conductivities the "low inductive number" approximation breaks
down and the response becomes nonlinear.

• The instrument zeroing is affected by all conductive material (includ
ing the earth). It is difficult to establish and maintain zero to
better than a few tenths of a mmhos/m over the range of temperatures,
humidity, and mechanical shock to which the equipment is exposed.

-48-



BSEP II

R(z)
1.0 r=;:::----.,.-------,.------,.-------..

0.5

O'-- ....L.. .l-__....-:._.......L ........

o 0.5 1.0 1.5 2.0 (Z)

(FROM McNEILL, 1983J

Figure 5-1.

Cumulative Sensitivity to Ground
at Various Depths in Electromagnetic Surveys

(From McNeill, 1983)

-49-



• Conductivity sounding with depth can be carried out using a method
analogous to conventional resistivity, however, the depths are
restricted to the switch-selectable spacings.

Additionally, the presence of highly conductive materials or other sources
of magnetic fields (wires, power cables, or high-voltage transformers) may
dominate the responses measured by the EM equipment and render the results
unusable for the assessment of relative brine content of near-by rocks.

5.1. 3 RESISTIVITY

In the resistivity technique, a direct current or low-frequency alternating
current is applied to the material through two electrodes and the developed
potential is measured across two other electrodes. By varying the electrode
spacing and configuration, the vertical profile of the electrical resistivity
and its lateral variations in the material can be determined. Since elec
trical resistivity is reduced in the presence of brine, relative variations in
moisture content throughout the repository can, in principle, be determined.
Kessels and others (1985) have used a DC electromagnetic method to determine
the water content of domal salt in a diapir at the ASSE Mine in Germany, but
the water content of that salt is appreciably lower than the WIPP salts.

The success of the technique is dependent on the natural variability of
formation resistivities throughout the repository. It is likely that changes
in resistivity due to the presence of brine are significant in comparison to
the natural variation of formation resistivity, and that resistivity is a
sensitive indicator. Mapping the anhydrite bed where it is saturated should
also be possible. However, satisfactory results may be difficult in areas
of electrical interference (i.e., the experimental and heavily instrumented
areas).

Resistivity, like some of the other electrical methods, is likely to detect
brine in clay interbeds and fracture zones within the anhydrite marker beds.
The apparent resistivity will primarily be a function of the interconnected
pore fracture space and the presence of brine. Small isolated inclusions
may not be recognizable if the resistivity is dominated by dry rock salt.

5.1.4 NUCLEAR METHODS

A variation of a borehole technique is the nuclear densometer (ASTM D2922-8l,
1982), typically used in soil density/moisture determinations. This nuclear
gauge device operates on the same principle as the downhole neutron-absorption
device, but with a much smaller nuclear source. The smaller source limits the
penetration to something on the order of 15 centimeters.

The neutron-absorption technique responds primarily to the amount of hydrogen
in the formation. The device continuously emits high-energy neutrons from a
radioactive source. As the neutrons collide with hydrogen nuclei, they slow
down to thermal velocities. They diffuse randomly until they are captured by
various nuclei, chlorine being the most important. During capture, they emit
a high energy gamma ray. Depending on the specific technique, either the
gamma rays emitted during capture or the neutrons themselves are counted.
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This method does not distinguish either the source of the hydrogen or the
relative interconnection of pore spaces. Hydrogen in any form, whether
present in interstitial water or chemically bound in some mineral (i. e. ,
polyhalite), results in the same -response. Only the total amount of hydrogen
present is important. The instrument is calibrated based on counts measured
versus the actual moisture determined from oven drying samples. In theory, if
the other constituents can be assumed to be constant, the counts measured may
then be related to percent moisture present in the rock. Calibration of the
tool may be difficult in the salt environment, because other elements than
hydrogen may slow the neutrons and the high content of chlorine ensures the
very rapid capture of the slowed neutrons (Bateman, 1985).

5.2 USE OF APPLICABLE GEOPHYSICAL TECHNIQUES AT WIPP

Various geophysical techniques have been attempted at WIPP for different
programs and purposes. These include ground-penetrating radar, nuclear
densometers, electromagnetic techniques, and resistivity surveys. Many of
these efforts were undertaken by other organizations and subcontractors
and are described briefly here only in the context of approximating the
practicality of using similar techniques for the purposes of the BSEP.

5.2.1 GROUND-PENETRATING RADAR

Attempts have been made to use ground-penetrating radar to map fracture zones
at WIPP. The unpublished results indicate that the clay interbeds attenuated
the signal rapidly. Void spaces were also found to attenuate signals rapidly.
This effect could prove to be an advantage in detecting large void spaces full
of brine near the repository. However, the existing evidence obtained from
the BSEP (Deal and Case, 1987) does not support the likelihood that large
voids exist in the immediate vicinity of the WIPP excavations. Since gra
dational variations in moisture content may not be recognizable, the radar
method is judged to have limited applications although it may be possible to
apply the method if large fractures develop.

5.2.2 NUCLEAR MOISTURE-DENSITY GAUGE

A Seaman Model C-200 nuclear moisture-density gauge was previously utilized
at the WIPP site to determine the compacted density and moisture content
of a crushed salt foundation pad in an underground construction project
(VandeKraats, 1986). The nuclear moisture-density gauge consistently indi
cated low (below 1%) or zero moisture content, even when the pad felt damp to
the touch. Samples were collected and were determined in the lab to have a
moisture content that ranged between 2.5 to 5 percent by weight. This error
is large in comparison to the quantity being measured. Consequently, on the
usability of a standard, off-the-shelf, nuclear moisture-density gauge to make
accurate moisture determinations in the salt environment at WIPP is probably
not appropriate.

5.2.3 ELECTROMAGNETIC TECHNIQUES

On February 18 and 19, 1987, IT Corporation used a Geonics EM-31 electromag
netic probe to conduct a survey through several parts of the WIPP excavations
(Figure 5-2). The EM-3l instrument consists of transmitter and receiver coils
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at a fixed distance of about 3.6 meters. The transmitter coil induces eddy
current loops in the ground. The instrument is designed so that the magnitude
of anyone of these current loops is directly proportional to the conductivity
of the terrain in the vicinity of that loop. Each of the loops generates a
magnetic field which is proportional to the current flowing in the loop. Part
of the magnetic field from each loop is intercepted by the receiver coil and
induces a current in that coil. The voltage of the induced current is linearly
related to the conductivity of the terrain (Geonics, 1979). The instrument
measures the induced voltage and returns a value for the ground conductivity
in mmho/m.

The volume of rock influenced and the depth to which conductivity is measured
is roughly equal to the coil spacing (3.7 meters in this preliminary survey).
The fact that the coils are at fixed distances constrains the usefulness of
this particular instrument. Variable depths could be investigated with
detachable coil models such as the Geonics EM-34.

The initial test was designed to survey the ribs (walls) of the excavations.
The factors considered to potentially influence the survey results included
the end effects of the excavation (the position and relationship of the roof,
floor, and cross-drifts) and the cultural features of the mining operation
(power supplies, cables, piping networks, and lighting). Several initial
tests were performed with the instrument to evaluate the influence of the end
effects and cultural features. It was determined that a mid-point on the rib
roughly 1.5 to 2 meters above the floor minimized the roof and floor interac
tion. The effects of cross-drifts and the drift face (end of the excavation)
had an influence to distances of approximately 3 to 5 meters, but were not
large enough to pose a problem.

The influence of cultural features was related to the degree that they domi
nated the electrical regime of the excavation. High-voltage cables created
interference across the entire drift wherever they occurred, whereas metal
signs or mine-phone lines affected readings only when the instrument was in
close proximity to them. A more subtle interference was that of tools and
equipment worn by the operators themselves. We found that if a survey member
(other than the actual operator) wearing a mine lamp and tool belt was closer
than about 5 meters to the instrument, there would be an increase in the
apparent conductivity at that location. Interference by the operator himself
was minimized by removing all extraneous equipment during the survey and by
the operator standing in a consistent relative position for all the measure
ments. Once recognized, most of these influences were avoided or compensated
for and are not felt to have compromised measurements taken during the survey.

A horizontal dipole survey was conducted as recommended by the instrument
manufacturer, Geonics, Ltd. To accomplish this, the instrument is held with
the meter face parallel to the rib face. This particular configuration allows
for the greatest depth of penetration.

Three traverses were made in lengths ranging from about 75 to 180 meters, as
indicated in Figure 5-2. The areas, which were selected to be as free of
cultural interference as possible, represent recent excavations (survey 1)
and older excavations (survey 3), and include some of the near-surface
physical moisture sample locations (section 4, Figure 4-3, survey 2). The
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second traverse was rerun on a subsequent day to evaluate reproducibility of
measurements. It was found that values could be reproduced very closely for
the same instrument locations and that variability did not exceed the operator
error inherent in reading the instrument meter.

The range of conductivity for the three traverses was three to five millisie
mens/m (mmhos/m) (Figure 5-3). This is considerably less than what might
be expected for a brine-bearing rock, but is in fact reasonable for a very
resistive rock type such as rock salt (Kessels, et al., 1985). Within this
range, the instrument is very sensitive, and a variation of several mmhos/m
may not hold particular significance for measurements of brine content. The
variations observed in the survey plots (Figure 5-3) may reflect a response
to localized conductivity variations ca.used by variations in mineralogy as
well as by moisture increases.

Preliminary correlations with existing near-surface physical samples were
limited. One sample location (designated MCR-2) on the second traverse
appears to correlate to a general rise in conductivity. The samples in this
location, however, did not indicate a particularly moist zone (Table 4-2).
Additional moisture content measurements are being made and will be reported
at a later date.

Electromagnetic surveys have also been conducted by the Colorado School of
Mines under contract wi th Sandia National Laboratories (Pfeifer, 1987). The
two instruments used include the Geonics, Ltd., EM-3l and EM-34. The EM-3l
had a fixed intercoil spacing of 3.7 meters. The EM-34 had a variable coil
separation of up to 40 meters and was used with a 20-meter separation. In
performing surveys, station separations of 6.1 meters and 7.6 meters were
utilized for the EM-3l and 20 meters for the EM-34. The depth of investiga
tion was on the order of 1 to 2 meters for the EM-3l and 10 to 20 meters for
the EM-34.

The results of an EM-3l survey in drift NllOO are illustrated in Figure 5-4.
The results exhibit scatter between two and five mmhos/m and indicate a
general decrease with distance to the east. Pfeifer indicated two potential
reasons for the observed behavior; it may be due to the ramping up to the
higher horizon in this area and measurement of a different stratigraphic
interval, or it may also be due to a reduction in moisture content due to
evaporation of water by the heating in Rooms Al through A3.

Similar results were obtain using the EM-34 probe (Figure 5-5). However, it
is interesting to note that values ranged from 7.0 to 10.0 mmhos/m and showed
an increase with distance to the east. The results may also show less scatter
than in the EM-3l survey. Thus the scatter may relate to differences in sam
pling volume. As sampling volume increases (as in the EM-34 survey), there is
a reduction in variability of the conductivity measurements.

Pfeifer (1987) reports on a relationship of resistivity versus moisture con
tent as derived from Archie's Law for the rock salt (Kessels, et al., 1985).
Archie's Law states that the ratio of the formation resistivity to the brine
resistivity is inversely related to the porosity raised to the power of a
constant (Archie, 1942). Kessels et al. (1985) used a DC resistivity tech
nique in salt in the ASSE mine in Germany. Using an empirical technique,
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• The nuclear methods using moisture-density gauges are restricted to a
thin layer at the excavation surface. Calibration of the instrument
appears to be difficult.

• In comparing the EM surveys performed by the Colorado School of Mines,
there are important differences between the Geonics EM-3l and EM-34
survey results which reflect differences in the volume sampled and
moisture content gradients in the rock. This suggests that the media
must be modeled as nonhomogeneous.

• The assumption of a nonhomogeneous media is further substantiated by
comparing the fit of a semi-infinite layer and a three-layer earth
model with the large-scale DC resistivity survey. A three-layer model
was required to adequately model the data.

• Cultural effects are additional complications in conducting EM or
resistivity surveys. It is not possible to completely eliminate these
effects and to zero out the instrument. Thus the conductivity results
from EM or resistivity surveys should be viewed as an index to
moisture incidence in the underground facility.

It is recommended that electromagnetic geophysical surveys with variable
spacing of dipoles be performed to aid in determining the lateral extent of
brine occurrences at periodic intervals (one year) and in areas where cultural
effects are minimal. In performing the surveys and reducing the conductivity
data, it is recommended that the experimental design utilize a variable
spacing of the dipoles to solve for conductivities in three layers as
illustrated in Figure 5-8.

The results of the repository surveys may indicate that there is no systematic
variation of conductivity throughout the underground facility. The effects of
drying at the repository surface may in fact be the most significant phenomena
and may be ubiquitous throughout the underground. On the other hand, the
prospecting results may indicate a systematic variation and the need to inten
sify physical sampling efforts in selected areas of the underground facility.

The advantages of geophysical techniques include: 1) they provide data that
is averaged over a volume of rock and 2) they receive their response from
different distances into the rock using non-destructive techniques. Althbugh
geophysical methods are not subject to the moisture loss which may occur
during the collection of physical samples due to dilation during coring or
after mining, the overall conclusion is that geophysical methods do not seem
to offer any adequate substitute for in situ moisture content measurements.
Such measurements are necessary to calibrate the geophysical data. The
averaging inherent in the geophysical techniques may be useful in determining
general trends toward more moist or less moist areas in new excavations, but
we have not made any analyses to determine the relative cost-effectiveness of
geophysical techniques over multiple moisture-content measurements made of
samples obtained from the excavations.
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6.0 PRELIMINARY RESULTS OF A DRILLHOLE VIDEO-CAMERA SURVEY

One of the questions raised during Phase I of the BSEP concerned the exact
stratigraphic source of the brine inflows into the WIPP underground drill
holes. A drUlhole video-camera survey was undertaken in an attempt to help
answer that question. The primary objective was to determine if it was
possible to observe the location of wet areas or salt encrustations on the
walls of drillholes that might indicate points of brine inflow. A secondary
objective was to determine the usefulness of the existing drillhole camera in
discerning lithologic and structural features.

Twenty-one holes were selected for observation from those used in the BSEP
(Deal and Case, 1987, Appendix B). Eleven of these were downholes and ten
upholes. Six of these were logged prior to a malfunctioning of the drillhole
camera and the observations made are reported here (Table 6-1). The other
fifteen holes will be examined at a later date (Table 6-2). Most of the holes
are located in Room G and the heated A Rooms (Figure 2-1).

6.1 EQUIPMENT

The first part of this survey was conducted in February and March 1987 using a
Circon color drUlhole camera fitted wi th a wide-angle lens which looked at
right-angles to the axis of the drillhole. Snap-together aluminum rods 1.8
meters long were attached to the back of the camera and were used to mani
pulate the camera in the drillholes. The camera was attached to a Circon
color video control unit by a cable 15.2 meters long. The cable for this
particular camera could not be lengthened without also redesigning the cir
cuitry. This limited the usefulness of the camera as this configuration only
allowed the camera to be lowered 13.4 meters into a drillhole. As a result,
the bottom part of most holes could not be observed with this equipment.

The control unit was connected to a video recorder and TV monitor (Figure 6-1).
The unit is powered by l20V AC current or a l2V DC battery pack. The battery
pack was not used during this survey. A Solinst electric sounding tape was
used to check the depth to the top of the brine in the boreholes.

6.2 METHOD

Only downholes were examined in this first part of the survey. A few days
prior to the survey, the drillholes had been evacuated as part of routine
BSEP sampling. Although only small amounts of brine had accumulated since
that sampling, the holes were sounded with the Solinst tape to determine the
level of the brine prior to the insertion of the camera. This was to ensure
that the camera was not inadvertently immersed in brine. Once the level of
the brine was determined, the camera was slowly lowered into the hole by a
technician using the aluminum rods while the other member of the team watched
the TV monitor. The depth of the camera was determined by adding the length
of the camera and the length of the aluminum rods attached to it. If an exact
depth was needed to record a particular feature, the distance from the top of
the rod sticking out of the hole to the collar of the hole was measured and
that distance was subtracted from the total length of the rods and the
camera. Interesting zones noted on the monitor were examined on all sides of
the hole by turning the camera a full 360 degrees. The camera was lowered to
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TABLE 6-1

DRILLHOLES INVESTIGATED WITH A VIDEO CAMERA
IN FEBRUARY AND APRIL 1987 AS PART OF THE BSEP

Location (Mine Date Depth
Hole Room Coordinates) Direction Investigated (Meters)

L1XOO L1 N1538.5 W225.0 DOWN 02112187 3.8

DH-38 G NllOl.O W2182.0 DOWN 02112/87 14.5

DH-40 G Nll01.0 W2482.0 DOWN 02/12/87 15.5

DH-42 G Nll01.0 W2782.0 DOWN 02112/87 15.6

DH-42A G NllOl.O W2789.0 DOWN 02112/87 12.3

A2X01 A2 N1393.7 E1338.9 DOWN 04/28/87 15.3
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TABLE 6-2

DRILLHOLES TO BE INVESTIGATED AT A FUTURE DATE
WITH A VIDEO CAMERA AS PART OF THE BSEP

Location (Mine Depth
Hole Room Coordinates) Direction (Meters)

BX01 B N1384.6 E982.3 DOWN 15.3

A1X01 Al N1l47.0 E1254.4 DOWN 15.1

A3X01 A3 N1l25.0 E1408.0 DOWN 15.4

DH-36 G Nll02.0 W1882.0 DOWN 15.7

DHP-402A* Panel 1 S1950 E1320 DOWN 15.2

BX02 B N1384.4 E982.9 UP 15.0

A1X02 Al N1l46.9 E1254.2 UP 17 .0

A2X02 A2 N1393.6 E1338.9 UP 16.1

A3X02 A3 N1125.0 E1408.0 UP 15.5

DH-15 D Nll04.0 E1688.5 UP 15.5

DH-35 G Nll02.0 W1882.0 UP 15.8

DH-37 G NllOl.O W2182.0 UP 15.7

DH-39 G NllOl.O W2482.0 UP 15.5

DH-41 G NllOl.O W2782.0 UP 15.2

DHP-401* Panel 1 S1950 ElnO UP 15.0

*Locations are approximate.
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within 15 cm of the brine level or to the end of the cable, whichever was
shorter. The camera was then retrieved from the hole. All observations and
camera depths were recorded on borehole video survey logs.

During this phase of the survey, six drillholes were examined in Room G,
Room A2, and Room Ll (Table 6-1). The four holes examined in Room G and one
in Room Ll were examined on February 12, 1987, as a trial run to see if the
camera would be an effective tool for determining locations of brine inflow.
Following this trial run, the data was analyzed and a second trial run was
conducted on April 28, 1987 to see if a difference could be observed between
a wet borehole wall and one that was reflecting the camera light from dry
crystal faces. Water was poured down the wall of a 36 inch borehole that was
dry and the camera was moved back and forth from the dry area to the wet
area. We thought that we could observe a slight difference between the
wet and dry areas. Hole A2XOI in Room A2 was then examined to see if the
difference could be detected in a hole where the wet and the dry zones were
not side by side. After looking at Hole A2XOI, it was determined that the
difference between wet areas and areas where dry halite was reflecting the
camera lights was not distinctly discernable and could not be defined
suffieiently to be used in logging drillholes with this drillhole camera.

6.3 RESULTS

Even though wet and dry areas could not be defined with certainty using the
drillhole video camera, we were able to identify other features (Table 6-3).
Salt crusts and knobs were observed in all of the holes except DH-38 and an
anhydrite bed was identifiable in Holes DH-38 , DH-40, and DH-42. In all of
the downholes which have a salt crust buildup, the solid 360 degree buildup
starts either at the top of or within the polyhalitic anhydrite of MB-139
(Figure 2-3) and ends near the bottom of the unit. Even in Hole A2XOI where
the top of MB-139 is 6.9 meters below the collar of the hole, there is a salt
crust buildup at the top of the unit. The anhydrite encountered in the three
holes in Room G is anhydrite C and in all three holes, it appeared to be wet.
Additionally, in one of the three holes, DH-40, a buildup of salt knobs and
crusts is formed at the top of the unit and extends 5 to 10 centimeters below
the bottom of the unit. Salt knobs and crusts are seen at other stratigraphic
horizons but they are not usually as big or as continuous as those associated
with MB-139.

6.4 CONCLUSIONS

The buildup of salt crust around MB-139 indicates that it is a source for
some of the brines in the drillholes. Anhydrite C, located approximately
10.6 meters below MB-139, is another possible source for brine, as evidenced
by the wet appearance of the unit and the buildup of salt crust around it.
Another source of brine may be fractures in the rocks as evidenced by the
sal t buildups between 2.0 and 2.2 meters in Hole A2XOI which occur just
below a fracture which was identified in the core when the hole was drilled
(Gallerani, 1985).
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TABLE 6-3

FEATURES OBSERVED WITH THE VIDEO CAMERA
CORRELATED WITH THE DRILL LOG FOR SELECTED DRILLHOLES

Hole No.
Location Video LOll (This Renort)

L1XOO 1.7 m Salt Buildup Starts
2.0 m Looks Wet

Room Ll 3.5 m End of Hole Salt
Crust Extends to
Bottom

DH-38 10.48 m Top of Anhydrite C
10.55 m Bottom of Anhydrite C

Room G 13.4 m End of Survey

Drill Loe. (From Gallerani 1985)
107m
2.3 m MB-139
3.7 m End of Hole

2.3 m
MB-139

2.,9 m
10.45 m

Anhydrite C
10.55 m

DH-40 1.9 m
2.7 m

Room G 3.1 m
3.3 m
3.7 m
4.3 m

10.4 m
10.5 m

13.4 m
DH-42 2.7 m

3.0 m
Room G 10.7 m

10.8 m
103m

DH-42A 0.9 m

Room G
2.4 m
2.7 m

11.9 m
A2XOI 1.6 m

Room A2 2.0 m

2.2 m
6.7 m

13.4 m

Small Salt Knobs
Salt Crust Begins
End Salt Crust
Begin Salt Crust
End Salt Crust
Salt Knobs Built Up
Top of Anhydrite
Bottom of Anhydrite
Salt Knobs 3 to 6 em
Below Anhydrite
End of Survey
Solid Salt Crust
Starts
Solid Salt Crust Ends
Top of Anhydrite
Bottom of Anhydrite
End of Survey
Salt Crust Starts, No
Sharp End, Gone By
101m
Salt Crust Starts
Salt Crust Ends
End of Hole
Salt Knobs on West
and Northwest Sides
Salt Knobs - Appears
Wet - Crust Not
Continuous All Around
Salt Crust Starts 
No Abrupt End, Just
Fades Out By 8.0 m
End of Survey
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2.1 m

3.3 m

4.6 m
10.7 m

10.8 m

2.2 m

3.1 m
8.6 m

12.1 m
o

6.1 m
10.7 m
10.9 m

104m

2.8 m
6.8 m

7.6 m

Po1yhalitic Halite

MB-139

Halite

Anhydrite C

MB-139

Unable to Log/See
Log for DH-42A
Not Logged/See
Log for DH-42

Anhydrite C

Halite, Crack at
6.55 Ft.

MB-139



,
I

"
•i

I

IIIi

.,

•

I

6.5 CONTINUING WORK

The drillhole survey work was suspended due to failure of the
substitute device is presently being acquired, and we plan to
additional five downholes and ten upholes listed on Table 6-2.
will be released in a future BSEP report.
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7.0 SUMMARY

This is an interim report which updates the data released in the BSEP Phase I
Report (Deal and Case, 1987). The data contained herein extends those ob
servations through the period from August 1986 through July 1987, which,
for some locations, cover periods on the order of 900 days in length. Brine
observations at 87 locations are listed in this report.

The data confirm the previous observations that weeps are pervasive throughout
the underground workings at WIPP, that they occur on the surfaces of all ex
posed lithologic units, and that where there are no drillholes, more brine
seeps through the ribs (walls) than through the back (roof) of the workings.
Weeps develop more quickly on units containing clay, but clear halite and
clear polyhalitic halite units also produce weeps, although the initial de
velopment of weeps on clay-poor units takes place more slowly. Preliminary
observations suggest that more brine may actually seep from clear halite than
from argillaceous halite units in some locations over SUfficiently long per
iods of time.

Enough observations have been made as of July 1987 of the amount of brine
seeping into and accumulating within 34 downholes to be able to indicate the
general accumulation trends as of that date. For those downholes that have
been observed for a period of time in excess of 800 days, six that had shown
steady or increasing accumulation trends in August 1986 now show slightly de
creasing accumulation trends. At the end of July 1987, the trends exhibited
by 34 observed downholes were: 15 increasing, 5 steady, 12 decreasing, and
2 dry.

Deal and Case (1987) described situations in which closely-spaced drillholes
(notably the MIlT holes in Room J and holes DH42 and 42A in Room G) displayed
dramatically differing brine accumulation data which lead them to caution that
"the great variation in inflow characteristics between locations only a short
distance (a few meters, or in some instances, less than a meter) apart make
the discussion of 'averages' or 'typical occurrences' difficult or misleading."
Observations during this reporting period of 13 downholes in Room Ll also show
striking local variations in brine seepage between closely-spaced locations
(most 0.6 meters apart) additionally documenting that caution •

Observations of upholes drilled from the WIPP excavations also confirm the
preliminary data presented by Deal and Case (1987). Generally, the upholes
produce much less brine than do thedownholes. Despite difficulties in in
strumentation which may have allowed the loss of some brine from the upholes
by lateral movement of brine away from the hole collar, evaporation into the
repository atmosphere, and leaks in the collecting systems, the data collected
during this reporting period indicate that the upholes typically produce less
brine than do the downholes. Sufficient data exists for 17 upholes to observe
general accumulation trends as of July 1987. The trends were (Table 2-3):
3 increasing, 2 decreasing, and 12 dry. In contrast, of the 35 downholes
(Table 2-2), only 2 are dry •
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At one location in the approximately 14 kilometers of WIPP workings excavated
by the end of July 1987 sufficient brine spontaneously seeps into a drift to
moisten the floor. This location in Room G has been monitored since November
1985 and is producing approximately 0.5 liters of brine per day at the end of
this reporting period.

A major objective identified by the preliminary data (Deal and Case, 1987) was
the need to better define the relationship between the stratigraphy and the
amount of brine that seeps into the workings and drillholes. A series of 12
nearly horizontal drillholes were made in the north wall of the S1950 drift at
EIOO. The data from these holes document that brine seepage, at least in
part, correlates with the stratigraphy of the Salado Formation. For those
units exposed at the facility level, most brine seeped from the units near the
horizon of the "orange band", a slightly polyhalitic halite used as a
reference horizon during excavation.

A drillhole video camera was also used to observe suspected damp areas or zones
of salt accumulation on the sides of six drillholes. It was not possible to
distinguish with certainty those zones that were wet due to the presence of
moisture from those zones that appeared "shiny" through the video camera as a
result of the camera lights being reflected from crystal surfaces. If, how
ever, evaporation had occurred and salt deposits formed, those salt buildups
could be observed. Such occurrences were observed where drillholes penetrated
anhydrite MB139 and anhydrite "c". Salt knobs and crusts were also seen at
other stratigraphic horizons and, in one case, were associated with a fracture
that had been identified in the core when the hole was drilled. The video
survey of drillholes was suspended due to failure of the camera and will be
continued when a substitute or repaired device is available.

Ten brine samples collected as part of the BSEP, from four locations, have
been chemically analyzed to date. They are all saturated, magnesium-rich
sodium chloride brines with a specific gravity in excess of 1.2 grams per
cubic centimeter.

Moisture content measurements have been made of samples of the rocks exposed
in the WIPP excavations and drillholes made from the workings. Data on
106 samples is presented in this report. Sixty of these are from ribs and
show a distinct correlation between moisture content and stratigraphy. This
investi- gation concentrated on determining the "easily moved" moisture
available, and, therefore, measurements of the amount of moisture driven off
at 95°C were made. Measurements were also made of the amount of moisture
driven off at l50°C, and the results indicated that only 0 to 20 percent
additional moisture was driven off at the higher temperature.

Moisture content of facility-horizon rocks measured by the weight lost when
heated to 95°C ranged between 0.03 and 2.53 percent by weight. Samples from
clay-rich stratigraphic horizons were more moist than clear halite horizons
and were also more variable in moisture content from location to location
within a given horizon. Specimens from the "orange band" were consistently
the least moist.
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Preliminary data from cores taken from drillholes also indicate that some
stratigraphic horizons are more moist than others. Only a few samples exist
from some horizons, so caution should be used in drawing any conclusions from
the data included in this report. It does, however, appear that there are
zones within the salt that contain more moisture than do the anhydrite inter
beds. This contrasts with the observation that in many places more moisture
appears to seep from the anhydrite beds than from the salt. Additional
moisture content measurements are presently being made, and it will be possi
ble to better define the variation in moisture content in a later report.

For samples comprised
was approximately 0.5
content had a greater
generally more moist.

predominantly of halite, the analyzed moisture content
percent by weight or less. Rocks with a higher clay
tendency for large, less predictable ranges and were
Some samples were almost 3.0 percent by weight water.

•

The BSEP evaluated a variety of "off-the...,.shelf", nondestructive, geophysical
techniques that might be able to provide rapid and cost-effective estimations
of in situ moisture content of the host rock during the excavation of the
repository storage panels. Radar, electromagnetics, resistivity, and nuclear
source techniques were evaluated.

The ground-penetrating radar techniques obtain a continuous high-resolution
electromagnetic profile of the sUbsurface. Boundaries between bodies of rock
that have contrasting electrical properties will reflect wave energy back to
the receiving antenna. Field tests, at other sites, indicated that existing
techniques are successful in locating areas that strongly contrast to the host
rock, such as steel waste containers buried in clear salt. The presence of
clay and void spaces limit penetration and attempts to distinguish between
open drillholes and brine-filled drillholes were unsuccessful. Gradational
variations in moisture content do not appear to be easily recognizable in the
field. Radar methods are judged to have limited applicability in the WIPP
BSEP investigations at this time.

Electromagnetic (EM) techniques measure the resulting magnetic field from an
electric current induced in a conductor (the rock under investigation) by a
magnetic field generated by a portable source. Several field tests, at the
WIPP site, were made using EM techniques. Cultural interference (cables,
pipes, transformers, etc.) was a problem at many locations, and although it
was not possible to completely eliminate those effects, the EM method gave
promise as providing an index to relative moisture content of the rocks near
the facility horizon.

The electrical resistivity of rocks can be measured by applying a direct
current between two electrodes and measuring the resulting potential between
two other electrodes. An experimental direct current resistivity technique
offers some promise, but neither the equipment nor the data analysis tech
niques are "off-the-shelf." It is, therefore, not deemed appropriate for use
by the BSEP at this time.

Neutron-absorption techniques are routinely used to determine soil moisture
content for a variety of engineering and construction purposes. A standard
instrument was used underground at WIPP, and although calibrated and operated
by manufacturer-trained personnel, it produced readings with errors that were
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large enough to cast doubts on the applicability of a standard, off-the-shelf,
nuclear moisture-density gauge to make accurate moisture determinations in the
salt environment at WIPP.

It is concluded that as far as geophysical techniques are concerned, electro
magnetic or resistivity surveys are the most applicable for the BSEP. The
advantage of these techniques is that they provide data that is averaged over
a volume of rock and receive their response from different distanc.es into
the surroundings using a nondestructive technique. Geophysical techniques
require, however, that they be calibrated by taking in situ moisture content
measurements, and do not seem to offer any adequate substitute for taking
those measurements. As far as the immediate needs of the BSEP are concerned,
it appears appropriate to obtain those moisture content measurements directly.

The following activities are continuing as part of the BSEP:

• Measurement of brine seepage accumulations and rates
• Chemical analyses of WIPP underground brines
• Measurement of moisture content of Salado Formation rocks
~. Photographic documentation of slow changes related to brine seepage

that take place at selected locations in the WIPP excavations

That data will be presented in later BSEP reports.
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APPENDIX A
Page 1 of 86

BRINE ACCUMULATION DATA TABLES

This appendix contains copies of the brine accumulation data collected by the
WIPP Brine Sampling and Evaluation Program through August 12, 1987. The brine
measurements were made in accordance with WIPP Procedure WP 07-410. Sampling
methodology, data handling, and calculations have been discussed by Deal and
Case (1987), and reference is made to that document for a thorough discussion
of the data.
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BSEP DATA FOA HOLE A1X01

WIPP BAINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

Location Date TiR Liters Days Days CUMulative Liters Remarks
RMOved Since Used Liters per

1/01/85 For Collected Day
Calc.

A1X01 07/16/86 09:57 00.20 561.415 7.995 14.41 0.025
A1X01 07/22/86 09:26 00.16 567.393 5.978 14.57 0.027
A1X01 07/29/86 10:05 00.17 574.420 7.027 14.74 0.024
A1X01 08/05/86 10:21 00.19 581.431 7.011 14.93 0.027
A1X01 08/12/86 09:58 00.18 588.415 6.984 15.11 0.026
A1X01 08/19/86 10: 40 00.18 595.444 7.029 15.29 0.026
A1X01 08/26/86 10:0700.18 602.422 6.978 15.47 0.026
A1X01 09/04/86 10:02 00.20 611.418 8.996 15.67 0.022
A1X01 09/09/86 10:30 00.15 616.438 5.020 15.82 0.030
A1X01 09/16/86 09:36 00.18 623.400 6.962 16.00 0.026
A1X01 09/23/86 09:41 00.18 630.403 7.003 16.18 0.026
A1X01 10/01./86 11:40 00.19 638.486 8.083 16.37 0.024
A1X01 10/08/86 10:34 00.17 645.440 6.954 16.54 0.024
A1X01 10/14/86 10:5700.15 651.456 6.016 16.69 0.025
A1X01 11/05/86 10:30 0.55 673.438 21.982 17.24 0.025
A1X01 11/20/86 11:45 00.38 688.490 15.052 17.62 0.025
A1X01 12/31/86 12:05 00.96 729.503 41.013 18.58 0.023
A1X01 02/03/87 12:15 00.80 763.510 34.007 19.38 0.024
A1X01 03/06/87 11:55 0.79 794.497 30.987 20.17 0.025
A1X01 03/30/87 11:58 0.59 818.499 24.002 20.76 0.025
A1X01 05/07/87 10:50 0.98 856.451 37.952 21.74 0.026
A1X01 06/17/8711:40 1.04 897.486 41.035 22.78 0.025
A1X01 07/28/8711:45 1.17 938.490 41.004 23.95 0.029

APPENDIX A
Page 3 of 86



BSEP DATA FOR HOLE A1X02

WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987
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Location Date Ti .. Liters Days
Re-aved Since

1/01/85

Days CUMUlative Liters Relllllrks
Used L1ters per

For Collected Day
Calc.

0.000 0.000
65.396 1.000

70.500 6.104

78.542 14.146
84.476 20.080

•

•

•

,-..

•

..

0.000 Room A1 compLeted.
0.000 Uphole drilled 2/27/85 to 3/07/85. H1t brine at 1,

ft. on 2/27/85.
0.000 Trace brine, deepened hole to clay seam. Moisture.

on back 1 ft radius.
0.000 Trace brine, drip missing funneL.
0.000 Repos1tioned funnel, collected one cup of saLt

crystals with trace of br1ne.
0.008 Some dr1ps missing funnel.
0.027 Collecting container had leak.
0.017 Some dr1ps m1ssing funneL.
0.020 Some drips m1ssing funnel.
0.017 Some drips m1ssing funneL.
0.023
0.027
0.018 Some drips missing funneL.
0.026
0.028 L
0.007 I

0.011 Some drips missing funnel, big stalact1te formed.
0.023
0.014
0.022
0.034
0.030
0.025
0.020
0.006
0.015
0.008
0.010
0.020
0.019 Some drips missing funneL.
0.024
0.020
0.022 Room A1 heaters turned on 10/02/85.
0.017
0.024
0.020
0.017
0.016 Some drips missing funnel.
0.016 Some dr1ps m1sS1ng funnel.
0.011
0.014
0.004
0.001 Some drips missing funnel.
0.003 New, Larger funnel S1nce 01/17.
0.029
0.018
0.010
0.002
0.004
0.004
0.011
0.007
0.006
0.012
0.027
0.003
0.006
0.021
0.019
0.014
0.017
0.036
0.032
0.016
0.031
0.027
0.037

0.00
0.00

0.00

0.00
0.00

0.21
0.43
0.55
0.67
0.79
0.95
1.14
1.27
1.48
1.65
1.70
1.78
1.94
2.04
2.19
2.43
2.67
2.82
2.96
3.01
3.10
3.16
3.23
3.35
3.48
3.65
3.79
3.95
4.07
4.26
4.38
4.50
4.63
4.76
4.90
4.98
5.01
5.02
5.08
5.31
5.53
5.60
5.62
5.67
5.72
5.80
5.90
5.95
6.02
6.18
6.20
6.24
6.39
6.52
6.62
6.74
6.99
7.22
7.33
7.58
7.74
8.00

27.114
8.004
6.965
5.972
7.102
6.825
7.041
7.064
7.934
6.017
6.969
6.993
7.010
7.052
6.957 1

7.038
7.956
5.987
7.003
7.994
6.033
7.955
7.025
5.986
6.989
6.999
7.010
7.123
6.890
8.002
6.055
6.905
8.021
8.062

13.140
5.850
7.143

16.822
20.021
8.038

11.962
7.027
9.132

12.813
12.993
6.986

14.104
7.920
6.025
5.979
6.989
7.036
7.200
6.766
7.057
6.965
7.008
7.107
6.889
7.993
5.980
7.027

91.510
99.514

106.479
112.451
119.553
126.378
133.419
140.483
148.417
154.434
161.403
168.396
175.406
182.458
189.415
196.453
204.409
210.396
217.399
225.393
231.426
239.381
246.406
252.392
259.381
266.380
273.390
280.513
287.403
295.405
301.460
308.365
316.386
324.448
337.588
343.438
350.581
367.403
387.424
395.462
407.424
414.451
423.583
436.396
449.389
456.375
470.479
478.399
484.424
490.403
497.392
504.428
511.628
518.394
525.451
532.416
539.424
546.531
553.420
561.413
567.393
574.420

10/10/84 00:00 NA
03/07/85 09:30 NA

03/12/85 12:00 NA

03/20/85 13:00 NA
03/26/85 11:25 NA

04/02185 12:15 00.21
04/10/85 12:20 00.22
04/17/85 11:3000.12
04/23/85 10:50 00.12
04/30/85 13:1600.12
05/07/85 09:05 00.16
05/14/85 10:04 00.19
05/21/85 11:35 00.13
05/29/85 10:00 00.21
06/04/85 10:25 00.17
06/11/85 09:40 00.05
06/18/85 09:30 00.08
06/25/85 09:45 00.16
07/02/85 11:00 00.10
07/09185 09:58 00.15
07/16/85 10:53 00.24
07/24/85 09:49 00.24
07/30/85 09:30 00.15
08/06/85 09:35 00.14
08/14/85 09:26 00.05
08/20/85 10:13 00.09
08/28/85 09:08 00.06
09/04185 09:44 00.07
09/10/85 09:2400.12
09/17/8509:08 00.13
09/24/85 09:07 00.17
10/01/85 09:21 00.14
10/08185 12:1900.16
10/15/8509:41 00.12
10/23/8509:4300.19
10/29/85 11:0200.12
11/05/8508:46 00.12
11/13/8509:1600.13
11/21/85 10:45 00.13
12/04185 14:0700.14
12/10/85 10:31 00.08
12/17/85 13:56 00.03
01/03/86 09:40 00.01
01/23/86 10:10 00.06
01/31/86 11:05 00.23
02/12186 10:10 00.22
02/19/86 10:50 00.07
02/28/86 14:00 00.02
03/13/86 09:30 00.05
03/26/86 09:20 00.05
04/02/8609:00 00.08
04/16/86 11:30 00.10
04/24/86 09:35· 00.05
04/30/86 10:10 00.07
05/06/86 09:40 00.16
05/13/86 09:25 00.02
05/20/86 10:16 00.04
OS/27/86 15:05 00.15
06/03186 09:28 00.13
06/10/86 10:50 00.10
06/17/86 09:59 00.12
06/24/86 10:10 00.25
07/01/86 12:44 00.23
07/08/86 10:05 00.11
07/16/86 09:54 00.25
07/22/86 09:26 00.16
07/29/86 10:05 00.26

A1X02
A1X02

A1X02

A1X02
A1X02

A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
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LOClition Date Ti.. Liters Days
RftOved Since

1/01/85

Days CUlUlative Liters ReMarks
Used Liters per
For Collected Day

Calc.

...

...

A1X02 08/05/86 10:19 00.22 581.430 7.010 8.22 0.031
A1X02 08/12/86 09:58 00.28 588.415 6.985 8.50 0.040
A1X02 08/19/86 10:38 00.26 595.443 7.028 8.76 0.037
A1X02 08/26/86 10:07 00.24 602.422 6.979 9.00 0.034
A1X02 09/04/86 10:01 00.35 611.417 8.995 9.35 0.039
A1X02 09/09/86 10:25 00.17 616.434 5.017 9.52 0.034
A1X02 09/16/86 09:35 00.27 623.399 6.965 9.79 0.039
A1X02 09/23/86 09:39 00.26 630.402 7.003 10.05 0.037
A1X02 10/01/86 11:39 00.24 638.485 8.083 10.29 0.030
A1X02 10/08/86 10:32 00.17 645.439 6.954 10.46 0.024
A1X02 10/14/86 10:53 00.13 651.453 6.014 10.59 0.022
A1X02 11/05/86 10:300.30 673.438 21.985 10.89 0.014
A1X02 11/20/86 11:43 00.11 688.488 15.050 11.00 0.007
A1X02 12/31/86 12:1000.14 729.507 41.019 11.14 0.003 Low readings fro. 11/20/86 to 6/20187 ..y be due

02/03/8712:16 NA
to blockage in collecting syste-.

A1X02 763.000 33.493 11.14 0.000
A1X02 03/06/87 11:55 0.05 794.497 64.990 11.19 0.001
A1X02 03/30/8711:55 0.01 818.497 24.000 11.20 0.000 Tubing plugged, unable to open.
A1X02 05/07/87 10:45 0.01 856.448 1.000 11.21 0.000 Tubing plugged, unable to open.
A1X02 06/30/8712:00 1.58 910.500 92.003 12.79 0.017 R.-oved Metal funnel, which was plugged. Host of

the brine collected was in the funnel. Installed a
large plastic funnel.

A1X02 07/28/87 11:45 0.85 938.490 27.990 13.64 0.030
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BSEP DATA FOR HOLE A2X01

WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

Locat ion Date Ti .. Liters Days
RHOved Since

1/01/85

Days Cumulative Liters Remerks
Used Liters per

For Collected Day
Calc.

APPENDIX A
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•

..

11

,II

II

..

III
some fluid was lef\.

so-e fluid left in

0.000 Room A2 completed.
0.000 Downhole drilled 2/04/85 to 2/09/85.
0.000 Moist muck. First entry.
0.017 Lots of mUCk, some oil.
0.122 Brine and muck.
0.064
0.064
0.051
0.045 Some muck included.
0.039
0.040
0.041
0.037
0.034
0.034
0.033
0.033
0.033
0.033
0.033
0.033
0.032
0.033 Brine effervesces.
0.030
0.032
0.030
0.031
0.031 '
0.026 Valved leaked, some brine drained beck down hol~
0.036
0.030
0.030
0.030
0.030
0.029 Room A2 heaters turned on 10/02/85.
0.029
0.027
0.025
0.031
0.029
0.029
0.028
0.024
0.027
0.030
0.028
0.030
0.028
0.027
0.031
0.028
0.017 Suction soil probe was used,

in hole.
0.022 Soil suction probe was used,

hole.
0.040
0.035 Two days accumulation.
0.021
0.011 Partial evacuation, brine left in hole.
0.046
0.032
0.019
0.030 Removed suction probe.
0.033 Resumed sampling with beiler.
0.022
0.029
0.028
0.028
0.028
0.027

0.00
0.00
0.00
0.29
0.91
1.43
1.81
2.17
2.53
2.80
3.04
3.33
3.58
3.82
4.06
4.32
4.52
4.75
4.98
5.21
5.44
5.66
5.89
6.13
6.32
6.53
6.78
6.97
7.18
7.43
7.61
7.82
8.03
8.24
8.45
8.65
8.87
9.02
9.23
9.46
9.69
9.83

10.03
10.19
10.40
10.87
11.02
11.24
11.43
11.68
12.02
12.14

12.34

12.49
12.56
12.71
12.76
13.08
13.27
13.42
13.66
13.86
13.99
14.19
14.39
14.59
14.78
14.97

9.007

3.771
2.021
6.979

13.003
6.983
6.007
8.080
7.941
6.024
5.979
6.990
7.024
7.209
6.767
7.058

0.000
0.000
1.000

16.840
5.083
8.065
5.916
7.039
7.996
6.970
5.973
7.138
6.789
7.038
7.103
7.869
6.024
6.986
7.000
7.000
7.073
6.937
7.043
7.964
5.970
7.018
7.988
6.032
7.955
7.025
5.991
6.987
6.999
7.016
7.157
6.849
8.008
6.075
6.881
8.022
8.052
4.976
8.170
5.883
7.113

16.827
5.014
7.979
7.014
8.045

11.955
7.194

0.000
0.000

49.556
65.396
70.479
78.544
84.460
91.499
99.495

106.465
112.438
119.576
126.365
133.403
140.506
148.375
154.399
161.385
168.385
175.385
182.458
189.395
196.438
204.402
210.372
217.390
225.378
231.410
239.365
246.390
252.381
259.368
266.367
273.383
280.540
287.389
295.397
301.472
308.353
316.375
324.427
329.403
337.573
343.456
350.569
367.396
372.410
380.389
387.403
395.448
407.403
414.597

423.604

427.375
429.396
436.375
449.378
456.361
462.368
470.448
478.389
484.413
490.392
497.382
504.406
511.615
518.382
525.440

07/25/84 00:00 NA
02/09/85 00:00 NA
02/19/85 13:20 NA
03/07/85 09:30 00.29
03/12/85 11:3000.62
03/20/85 13:04 00.52
03/26/85 11:02 00.38
04/02/85 11:5800.36
04/10/85 11:53 00.36
04/17/85 11:10 00.27
04/23/85 10:30 00.24
04/30/85 13:50 00.29
05/07/85 08:45 00.25
05/14/85 09:40 00.24
OS/21/85 12:08 00.24
OS/29/85 09:00 00.26
06/04/85 09: 35 00.20
06/11/85 09:15 00.23
06/18/85 09:15 00.23
06/25/85 09:15 00.23
07/02/85 11:00 00.23
07/09/85 09:29 00.22
07/16/85 10:30 00.23
07/24/85 09:39 00.24
07/30/85 08:55 00.19
08/06/85 09:21 00.21
08/14/85 09:05 00.25
08/20/85 09:5000.19
08/28/85 08:45 00.21
09/04/85 09:21 00.25
09/10/85 09:09 00.18
09/17/85 08:50 00.21
09/24/85 08:48 00.21
10/01/85 09:12 00.21
10/08/85 12:57 00.21
10/15/85 09:20 00.20
10/23/85 09:32 00.22
10/29/85 11:2000.15
11/05/85 08:28 00.21
11/13/85 09:00 00.23
11/21/85 10:15 00.23
11/26/85 09:40 00.14
12/04/8513:45 00.20
12/10/85 10:5600.16
12/17/85 13:39 00.21
01/03/86 09:30 00.47
01/08/86 09:50 00.15
01/16/86 09:20 00.22
01/23/86 09:40 00.19
01/31/86 10:45 00.25
02/12/86 09:40 00.34
02/19/86 14:2000.12

02/28/86 14:30 00.20

03/04/86 09:0000.15
03/06/86 09:30 00.07
03/13/86 09:00 00.15
03/26/86 09:05 00.15
04/02/86 08:40 00.32
04/08/86 08:50 00.19
04/16/86 10:45 00.15
04/24/86 09:20 00.24
04/30/86 09:55 00.20
05/06/86 09:25 00.13
05/13/86 09:10 00.20
OS/20/86 09:45 00.20
OS/27/86 14:45 00.20
06/03/86 09:10 00.19
06/10/86 10:34 00.19

A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2XQ1
A2X01
A2X01

.A2X01

A2XQ1
A2XQ1

. A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2X01
A2XQ1
A2X01
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BSEP DATA FOR HOLE A2X02

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987
All

Location Date Time Liters Days Days CumuLative Liters Remarks
Removed Since Used Liters per •1/01/85 For Collected Day

CaLc.

-A2X02 07/25/84 00:00 NA 0.000 0.000 0.00 0.000 Room A2 compLeted. ,
A2X02 02/19/85 13:20 NA 49.556 1.000 0.00 0.000 UphoLe driLLed 2/11/85 to 2/20/85, i nsta LLed

coLLecting device.
A2X02 03/07/85 09:30 00.34 65.396 16.840 0.34 0.020 Moist area 1.5 ft. around the coLLar. 1
A2X02 03/12/85 11:3000.21 70.479 5.083 0.55 0.041 Back wet, 5 ft diameter.

,
A2X02 03/20/85 13:04 00.31 78.544 8.065 0.86 0.038

,
A2X02 03/26/85 11:02 00.14 84.460 5.916 1.00 0.024
A2X02 04/02/85 11:5800.12 91.499 7.039 1.12 0.017 Significant saLt buiLdup. 4' dia. wet spot on

back.
A2X02 04/10/85 11:53 00.11 99.495 7.996 1.23 0.014 Reset coLLecting device.
A2X02 04/23/85 10:30 00.01 112.438 12.943 1.24 0.001
A2X02 05/07/85 08:41 NA 126.362 13.924 1.24 0.000 Some drips missing funneL.
A2X02 05/14/85 09:40 NA 133.403 20.965 1.24 0.000 Some drips missing funneL.
A2X02 07/09/85 09:25 00.05 189.392 76.954 1.29 0.001
A2X02 07/16/85 10:23 00.06 196.433 7.041 1.35 0.009

•A2X02 07/24/85 09:33 00.02 204.398 7.965 1.37 0.003
A2X02 08/06/85 09:22 00.01 217.390 12.992 1.38 0.001
A2X02 08/28/85 08:35 00.01 239.358 21.968 1.39 0.000 Some drips missing funneL.

~A2X02 09/04/85 09:18 00.08 246.387 7.029 1.47 0.011
A2X02 09/10/85 09:04 00.02 252.378 5.991 1.49 0.003
A2X02 09/17/85 08:55 00.02 259.372 6.994 1.51 0.003
A2X02 10/15/85 09:17 00.02 287.387 28.015 1.53 0.001 Room A2 heaters turned on 10/02/85.
A2X02 01/31/86 10:40 00.05 395.444 108.057 1.58 0.000 ,
A2X02 02/12/86 09:40 00.02 407.403 11.959 1.60 0.002
A2X02 03/13/86 09:00 00.01 436.375 28.972 1.61 0.000 ,
A2X02 03/26/86 09:05 00.07 449.378 13.003 1.68 0.005
A2X02 04/02/8608:4000.10 456.361 6.983 1.78 0.014 High reading probabLy due to unpLugging temporary

bLockage in coLLecting tube on 3/26/86.
A2X02 04/16/86 10:45 00.09 470.448 14.087 1.87 0.006
A2X02 04/24/86 09:20 00.02 478.389 7.941 1.89 0.003 \I
A2X02 04/30/86 09:55 00.02 484.413 6.024 1.91 0.003
A2X02 05/06/86 09:25 00.02 490.392 5.979 1.93 0.003
A2X02 05/13/86 09:10 NA 497.382 6.990 1.93 0.000 Trace coLLected.
A2X02 OS/20/86 09:45 NA 504.406 7.024 1.93 0.000 Trace coLLected.
A2X02 06/03/86 09: 10 NA 518.382 21.000 1.93 0.000 Trace coLLected.
A2X02 06/10/86 10:34 NA 525.440 28.058 1.93 0.000 Trace coLLected.
A2X02 06/17/86 09:38 00.01 532.401 35.019 1.94 0.000
A2X02 06/24/86 09:50 00.35 539.410 7.009 2.29 0.050 Very humid air. High reading probabLy due to J

unpLugging of temporary bLockage in coLLecting ,

tube on 6/17/86. \I
A2X02 07/01/86 12:15 00.28 546.510 7.100 2.57 0.039
A2X02 07/08/86 09:27 00.17 553.394 6.884 2.74 0.025
A2X02 07/16/8609:33 00.14 561.398 8.004 2.88 0.017 •A2X02 07/22/86 09:09 00.05 567.381 5.983 2.93 0.008
A2X02 07/29/86 09:50 00.12 574.410 7.029 3.05 0.017 ~

A2X02 08/05/86 09:59 00.07 581.416 7.006 3.12 0.010
A2X02 08/12/86 09:40 00.12 588.403 6.987 3.24 0.017
A2X02 08/19/86 10:20 00.11 595.431 7.028 3.35 0.016
A2X02 08/26/86 09:50 00.07 602.410 6.979 3.42 0.010 ..A2X02 09/04/86 09:40 00.11 611.403 8.993 3.53 0.012
A2X02 09/09/86 10:48 00.06 616.450 5.047 3.59 0.012
A2x02 09/16/86 09:15 00.08 623.385 6.935 3.67 0.012

JA2X02 09/23/86 09:23 00.07 630.391 7.006 3.74 0.010
A2X02 10/01/86 11:10 00.09 638.465 8.074 3.83 0.011
A2X02 10/08/86 10:08 00.05 645.422 6.957 3.88 0.007 •
A2X02 10/14/86 10:35 00.03 651.441 6.019 3.91 0.005
A2X02 11/05/86 10:080.10 673.422 21.981 4.01 0.005

-
A2X02 11/20/86 11:03 00.10 688.460 15.038 4.11 0.007
A2X02 12/31/86 11:20 00.40 729.472 41.012 4.51 0.010

iA2X02 02/03/87 11:25 00.11 763.476 34.004 4.62 0.003
A2X02 03/06/87 11:500.05 794.493 31.017 4.67 0.002
A2X02 03/30/87 12:02 0.03 818.501 24.008 4.70 0.001 •A2X02 05/07/87 10:04 0.50 856.419 37.918 5.20 0.013
A2X02 07/28/87 12:15 0.12 938.510 82.091 5.32 0.001 ..

1
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BSEP DATA FOR HOLE A3X01 APPENDIX A

IllI
Page 9 of 86

I ~IPP BRINE SAMPLING AND EVALUATION PROGRAM
W

Data tnrougn August 12, 1987.,
l.ocation Date Tillie Liters Days Days cumulative Liters Remarks

• RetIOved Since Used l.iters per
1/01/85 For Collected Day

Calc.

~ A3X01 11/06/84 00:00 NA 0.000 0.000 0.00 0.000 Room A3 completed.
A3X01 01/14/85 00:00 NA 0.000 0.000 0.00 0.000 Oownhote drilled 12/20/85 to 1/14/85.

A3X01 02/05/85 11:10 NA 35.465 1.000 0.00 0.000 ~lSt muck at the bottom., A3X01 02/19/85 13:40 00.30 49.569 15.104 0.30 0.020 Some oit. First time collected.
A3X01 02/26/85 13:20 00.23 56.556 6.987 0.53 0.033 Brine and oil.• A3X01 03/07/85 09:45 00.26 65.4D6 8.850 0.79 0.029
A3X01 03/12/85 11:45 00.17 70.490 5.084 0.96 0.033
A3X01 03/20/85 13:1400.19 78.551 8.061 1.15 0.024 Valved leaked, some brine dra1ned back down hole.

I! A3X01 03/26/85 11:1200.22 84.467 5.916 1.37 0.037

~
A3X01 04/02/85 12:00 00.21 91.500 7.033 1.58 0.030
A3X01 04/10/85 12:00 00.23 99.500 8.000 1.81 0.029
A3X01 04/17/85 11:2000.20 106.472 6.972 2.01 0.029
A3X01 04/23/85 10:41 00.16 112.445 5.973 2.17 0.027

.~ A3X01 04/30/85 13:35 00.20 119.566 7.121 2.37 0.028

~
A3X01 05/07/85 08:55 00.20 126.372 6.806 2.57 0.029
A3X01 05/14/85 09:5600.17 133.414 7.042 2.74 0.024
A3X01 05/21/85 12:00 00.20 140.500 7.086 2.94 0.028
A3X01 OS/29/85 09:25 00.21 148.392 7.892 3.15 0.027

!It A3X01 06/04/85 09:55 00.16 154.413 6.021 3.31 0.027

W A3X01 06/11/85 09:25 00.18 161.392 6.979 3.49 0.026
A3X01 06/18/85 09:27 00.18 168.394 7.002 3.67 0.026
A3XOl 06/25/85 09:30 00.19 175.396 7.002 3.86 0.027

0
A3X01 07/02/85 11:00 00.19 182.458 7.062 4.05 0.027
A3XOl 07/09/85 09:50 00.17 189.410 6.952 4.22 0.024
A3XOl 07/16/85 10:5000.18 196.451 7.041 4.40 0.026 Brine effervesces.
A3X01 07124/85 09:47 00.21 204.408 7.957 4.61 0.026
A3X01 07/30/85 09:30 00.15 210.396 5.988 4.76 0.025

!It
A3X01 08/06/85 09:30 00.17 217.396 7.000 4.93 0.024
A3XD1 08/14/85 09:21 00.20 225.390 7.994 5.13 0.025

~ A3X01 08/20/85 10:08 00.16 231.422 6.032 5.29 0.027
A3X01 08/28/85 09:05 00.21 239.378 7.956 5.50 0.026
A3X01 09/04/85 09:29 00.17 246.395 7.017 5.67 0.024

j
A3X01 09/10/85 09:20 00.15 252.389 5.994 5.82 0.025
A3X01 09/17/85 09:06 00.16 259.379 6.990 5.98 0.023
A3X01 09/24/85 09:03 00.17 266.377 6.998 6.15 0.024
A3X01 10/01/85 09:18 00.18 273.387 7.010 6.33 0.026
A3X01 10/08/85 12:35 00.18 280.524 7.137 6. S1 0.025 Room A3 heaters turned on 10/02/85.

~. A3X01 10/15/85 09:35 00.16 287.399 6.875 6.67 0.023

•
A3X01 10/23/85 09:40 00.19 295.403 8.004 6.86 0.024
A3X01 10/29/85 11 :11 00.14 301.466 6.063 7.00 0.023
A3X01 11/05/85 08:42 00.16 308.362 6.896 7.16 0.023
A3X01 11/13/85 09:30 00.19 316.396 8.034 7.35 0.024

~
A3X01 11/21/85 10:30 00.19 324.438 8.042 7.54 0.024

# A3X01 11/26/85 09:55 00.10 329.413 4.975 7.64 0.020
A3X01 12/04/85 14:0300.18 337.585 8.172 7.82 0.022
A3X01 12/10/85 10:46 00.14 343.449 5.864 7.96 0.024
A3X01 12/17/85 13:55 00.14 350.580 7.131 8.10 0.020
A3X01 01/03/86 10:00 00.39 367.417 16.837 8.49 0.023
A3X01 01/08/86 10:10 00.11 372.424 5.007 8.60 0.022
A3X01 01/16/86 09:35 00.18 380.399 7.975 8.78 0.023
A3X01 01/23/86 10:00 00.15 387.417 7.018 8.93 0.021
A3X01 01/31/86 10:55 00.18 395.455 8.038 9.11 0.022
A3X01 02/12/86 10:00 00.27 407.417 11.%2 9.38 0.023
A3X01 02/19186 10:40 00.15 414.444 7.027 9.53 0.021
A3X01 02/28/86 14:20 00.22 423.597 9.153 9.75 0.024
A3X01 03/06/86 .09:5000.14 429.410 5.813 9.89 0.024
A3X01 03/13/86 09:20 00.15 436.389 6.979 10.04 0.021
A3XOl 03/26/86 09:15 00.30 449.385 12.996 10.34 0.023
A3X01 04/02/86 08:50 00.16 456.368 6.983 10.50 0.023
A3X01 04/08/86 09:05 00.14 462.378 6.010 10.64 0.023
A3X01 04/16/86 11:25 00.18 470.476 8.098 10.82 0.022
A3X01 04/24/86 09:30 00.18 478.396 7.920 11.00 0.023
A3X01 04/30/86 10:00 00.14 484.417 6.021 11.14 0.023
A3X01 05/06/86 09:35 00.14 490.399 5.982 11.28 0.023
A3X01 05/13/86 09:20 00.15 497.389 6.990 11.43 0.021
A3X01 OS/20/86 10:10 00.15 504.424 7.035 11.58 0.021
A3X01 OS/27/86 15:00 00.16 511.625 7.201 11.74 0.022
A3X01 06/03/86 09:20 00.15 518.389 6.764 11.89 0.022
A3X01 06/10/86 10:42 00.16 525.446 7.057 12.05 0.023
A3X01 06/17/86 09:51 00.12 532.410 6.964 12.17 0.017



SSEP DATA FOR HOLE UX02

WIPP SRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Page 12 of 86

Location Date Ti .. Liters Days
RMOved Since

1/01/85

Days CUMUlative Liters Remarks
Used Liters per

For Collected Day
Calc.

uxQ2
UXQ2
A3XQ2
A3XQ2
UXQ2

02/03/87 12 02 NA
03/06187 11 45 NA
03/30/87 12 00 0.00
05/07/87 10 39 0.00
07/28/87 12 02 0.00

763.000 117.568
794.490 149.058
818.500 24.010
856.444 61.954
938.501 144.011

4.43 0.000 Dry.
4.43 0.000 Dry.
4.43 0.000 Dry.
4.43 0.000 Dry.
4.43 0.000 Dry. ,

I

I
I

I

I

I

I

I

I

I

I



BSEP DATA FOR HOLE BTPA1

WIPP BRINE SA"PLIHG AND EVALUATION PROGRA"

Dlta through August 12, 1987

APPENDIX A
Page 13 of 86

Date Ti.. Liters Days
RetIOved Since

1/01/85

DlYs Cumulative Liters ReMlrks
Used Liters per

For Collected DiY
Calc.

IIfJl

"'I

...

...,

BTPA1 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPA1 07/16/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled, open fra- 0 to 5.1 ft.
BTPA1 08/12/86 12:00 NA 588.500 1.000 0.00 0.000 Dry.
BTPA1 08/19/86 12:12 NA 595.508 8.008 0.00 0.000 Dry.
BTPA1 08/26/86 11:27 NA 602.477 14.977 0.00 0.000 Dry.
BTPA1 09/04/86 11:33 NA 611.481 23.981 0.00 0.000 Dry.
BTPA1 09/09/86 13: 22 NA 616.557 29.057 0.00 0.000 Dry.
BTPA1 09/16/86 11:01 NA 623.459 35.959 0.00 0.000 Dry.
BTPA1 09/23/86 11:06 NA 630.463 42.963 0.00 0.000 Dry.
BTPA1 10/01/86 08:49 NA 638.367 50.867 0.00 0.000 Dry.
BTPA1 10/08/86 13:26 NA 645.560 58.060 0.00 0.000 Dry.
BTPA1 10/14186 13:05 NA 651.545 64.045 0.00 0.000 Dry.
BTPA1 11/05/86 12:30 NA 673. 521 86.021 0.00 0.000 Probe r~MOved, not Sllipled.
BTPA1 11/20/86 NA: NA 688.000 100.500 0.00 0.000
BTPA1 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift ~xtended southwlrd fra- this alcove on

12/12/86. Drift cOMpleted to S1950 on 1/10/87.
BTPA1 12/30/86 NA NA 728.000 140.500 0.00 0.000
BTPA1 03/06/87 10 10 NA 794.424 206.924 0.00 0.000 Covered with MUck, not able to slliple.
BTPA1 06/18/870945 1.33 898.406 246.861 1.33 0.005 Floor may hav~ been watered for dust control.



BSEP DATA FOR HOLE BTPA2

~IPP BRINE SAMPLING AND EVALUATION PROGRAM

Doto through August 12, 1987

APPENDIX A
Page 14 of 86

Locotion o.te Tile Liters Days
RetIIOved Since

1/01/85

Days Cumulative Liters Re..rks
Used Liters per

For Collected Day
Calc.

0.11 0.014
0.15 0.006
0.19 0.004
0.22 0.006
0.25 0.004
0.28 0.004
0.31 0.004 '
0.33 0.003 1
0.36 0.005
0.36 0.000 Probe removed, not sOllPl ed .
0.36 0.000 ~
0.00 0.000 W170 drift extended southward from th1S alcove on ~

12/12/86. Drift completed to S1950 on 1/10/87. •
0.36 0.000
0.36 0.000 Covered with muck, not able to somple.
0.79 0.002 Floor may have been wotered for dust control. HOle~

contaminated wlth PVC pieces. 0

BTPA2 09/04/85 00:00 NA 0.000 0.000
BTPA2 07/29/86 00:00 NA 0.000 0.000

BTPA2 08/12/86 12:00 00.01 588.500 1.000

BTPA2 08/19/86 12:12 00.10 595.508 7.008
BTPA2 08/26/86 11 :28 00.04 602.478 6.970
BTPA2 09/04/86 11:35 00.04 611.483 9.005
BTPA2 09/09/86 13:23 00.03 616.558 5.075
BTPA2 09/16/86 11:00 00.03 623.458 6.900
BTPA2 09/23/86 11:07 00.03 630.463 7.005
BTPA2 10/01/86 08:50 00.03 638.368 7.905
BTPA2 10/08/86 13:27 00.02 645.560 7.192
BTPA2 10/14/86 13:12 00.03 651.550 5.990
BTPA2 11/05/86 12:30 NA 673.521 21.971
BTPA2 11/20/86 NA: NA 688.000 36.450
BTPA2 12/12/86 00:00 NA 0.000 0.000

BTPA2 12/30/86 NA NA 728.000 76.450
BTPA2 03/06/87 10 10 NA 794.424 142.874
BTPA2 06/18/87 09 30 0.43 898. 396 246. 846

0.00
0.00

0.01

0.000 Alcove at S1620/U170 excavoted.
0.000 Downhole drilled 7/16/86 to 7/29/86,

to 9.1 ft.
0.000 First time collected. Probe did not

brine remained 1n hole.

open from 5.4 I
I

~

keep vacuulI,

,II

•

I!II

...

•I"·•
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BSEP DATA FOR HOLE BTPA3

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

APPENDIX A
Page 15 of 86

BTPA3 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPA3 07/30/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/15/86 to 7/30/86, open from

10.3 to 14.0 ft.
BTPA3 08/12/86 12:05 NA 588.503 1.000 0.00 0.000 Dry.
BTPA3 08/19/86 12:12 Trace 595.508 8.005 0.00 0.000 Lysimeter installed 8/20/86.
BTPA3 08/26/86 11:2900.03 602.478 14.975 0.03 0.000 First time collected, some fluid left in hole.
BTPA3 09/04/8611:35 00.13 611.483 9.005 0.16 0.014
BTPA3 09/09/86 13:24 00.03 616.558 5.075 0.19 0.006
BTPA3 09/16/86 11 :01 00.04 623.459 6.901 0.23 0.006
BTPA3 09/23/86 11:0800.04 630.464 7.005 0.27 0.006
BTPA3 10/01/86 08:53 00.05 638.370 7.906 0.32 0.006
BTPA3 10/08/86 13:29 00.02 645.562 7.192 0.34 0.003
BTPA3 10/14/86 13:14 00.04 651.551 5.989 0.38 0.007
BTPA3 11/05/86 12:30 NA 673.521 21.970 0.38 0.000 Probe removed, not sampled.
BTPA3 11/20/86 NA: NA 688.000 36.449 0.38 0.000
BTPA3 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
BTPA3 12/30/86 NA NA 728.000 76.449 0.38 0.000
BTPA3 03/06/87 10 10 NA 794.424 142.873 0.38 0.000 Covered with muck, not able to sample.
BTPA3 06/18/87 09 15 0.62 898.385 246.834 1.00 0.003 Floor may have been watered for dust control. Hole

commmmntaminated with PVC pieces.

...

...

""

..

II

..

Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days CumuLative Liters Remarks
Used Liters per

For Collected Day
Calc .



BSEP DATA FOR HOLE BTPA4

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

APPENDIX A
Page 16 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days CumuLative Liters Remarks
Used Liters per
For CoLLected Day

CaLc.

BTPA4 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 ALcove at S1620/W170 excavated.
BTPA4 07/03/86 00:00 NA 0.000 0.000 0.00 0.000 UphoLe driLLed, open from 0 to 4.6 ft.
BTPA4 08/12/86 12:05 NA 588.503 1.000 0.00 0.000 Dry.
BTPA4 08/19/8612:11 NA 595.508 8.005 0.00 0.000 Dry.
BTPA4 08/26/86 11:25 NA 602.476 14.973 0.00 0.000 Dry.
BTPA4 09/04/86 11:31 NA 611.480 23.977 0.00 0.000 Dry.
BTPA4 09/09/86 13:25 NA 616.559 29.056 0.00 0.000 Dry.
BTPA4 09/16/86 10:59 NA 623.458 35.955 0.00 0.000 Dry.
BTPA4 09/23/86 10:59 NA 630.458 42.955 0.00 0.000 Dry.
BTPA4 10/01/86 08:38 NA 638.360 50.857 0.00 0.000 Dry.
BTPA4 10/08/86 13:20 NA 645.556 58.053 0.00 0.000 Dry.
BTPA4 10/14/86 13:00 NA 651.542 64.039 0.00 0.000 Dry.
BTPA4 11/05/86 12:41 NA 673.528 86.025 0.00 0.000 Dry.
BTPA4 11/20/86 NA: NA 688.000 100.497 0.00 0.000
BTPA4 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this aLcove on

12/12/86. Drift compLeted to S1950 on 1/10/87.
BTPA4 12/30/86 NA NA 728.000 140.497 0.00 0.000
BTPA4 03/06/87 10 15 NA 794.427 206.924 0.00 0.000 Dry.
BTPA4 03/30/87 10 35 0.00 818.441 90.441 0.00 0.000 Dry.
BTPA4 05/07/87 12 46 0.00 856.532 128.532 0.00 0.000 Dry.
BTPA4 06/17/87 09 30 0.00 897.396 169.396 0.00 0.000 Dry.
BTPA4 07/28/87 09 39 0.00 938.402 210.402 0.00 0.000 Dry.

II

..

J
i

•



BSEP DATA FOR HOLE BTPA5

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Pale 17 of 86

LOClition Date Ti.. Liters Days
Re-wed Since

1/01/85

Days CUlUlative Liters Remarks
Used Liters per
For Collected Day

Calc.

"I
,

"I

ti

..

"I

1/

BTPA5 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S162Q/W170 excavated.
BTPA5 07/03/86 00:00 NA 0.000 0.000 0.00 O.oooUphole drilled, open fra- 0 to 5.3 ft.
BTPA5 08/12/86 12:05 NA 588.503 1.000 0.00 0.000 Dry.
BTPA5 08/19/86 12:11 NA 595.508 8.005 0.00 0.000 Dry.
BTPA5 08/26/86 11:25 NA 602.476 14.973 0.00 0.000 Dry.
BTPA5 09/04/86 11 :31 NA 611.480 23.977 0.00 0.000 Dry.
BTPA5 09/09/86 13:26 NA 616.560 29.057 0.00 0.000 Dry.
BTPA5 09/16/86 10: 59 NA 623.458 35.955 0.00 0.000 Dry.
BTPA5 09/23/86 11:00 NA 630.458 42.955 0.00 0.000 Dry.
BTPA5 10/01/86 08:39 NA 638.360 50.857 0.00 0.000 Dry.
BTPA5 10/08/86 13:20 NA 645.556 58.053 0.00 0.000 Dry.
BTPA5 10/1~/86 13:00 NA 651.542 64.039 0.00 0.000 Dry.
BTPA5 11/05/86 12:41 NA 673.528 86.025 0.00 0.000 Dry.
BTPA5 11/20/86 NA: NA 688.000 100.497 0.00 0.000
BTPA5 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward fra- this alcove on

12/12/86. Drift ce-pleted to 51950 on 1/10/87.
BTPA5 12/30/86 NA NA 728.000 140.497 0.00 0.000
BTPA5 03/06/87 10 15 NA 794.427 206.924 0.00 0.000 Looks dry.
BTPA5 03/30/87 10 35 0.00 818.441 90.441 0.00 0.000 Dry.
BTPA5 OS/07/87 1247 0.00 856.533 128.533 0.00 0.000 Dry.
BTPA5 06/17/87 09 31 0.00 897.397 169.397 0.00 0.000 Dry.
BTPA5 07/28/87 09 39 0.00 938.402 210.402 0.00 0.000 Dry.



BSEP DATA FOR HOLE BTPB1

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Page 18 of 86 •

BTPB1 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at 51620/W170 excavated.
BTPB1 07/17/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/17/86, open from 0 to 5.1 ft.
BTPB1 08/12/86 12:10 NA 588.507 1.000 0.00 0.000 Dry.
BTPB1 08/19/86 12:16 NA 595.511 8.004 0.00 0.000 Dry.
BTPB1 08/26/86 11:27 NA 602.4n 14.970 0.00 0.000 Dry.
BTPB1 09/04/86 11 :33 NA 611.481 23.974 0.00 0.000 Dry.
BTPB1 09/09/86 13:27 NA 616.560 29.053 0.00 0.000 Dry.
BTPB1 09/16/86 11:01 NA 623.459 35.952 0.00 0.000 Dry.
BTPB1 09/23/86 11:06 NA 630.463 42.956 0.00 0.000 Dry.
BTPB1 10/01/86 08:48 NA 638.367 50.860 0.00 0.000 Dry.
BTPB1 10/08/86 13:26 NA 645.560 58.053 0.00 0.000 Dry.
BTPB1 10/14/86 13:05 NA 651.545 64.038 0.00 0.000 Dry.
BTPB1 11/05/86 12:42 NA 673.529 86.022 0.00 0.000 Probe removed, not sampled.
BTPB1 11/20/86 NA: NA 688.000 100.493 0.00 0.000
BTPB1 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 U170 drift extended southward from this alcove on

12/12/86. Drift completed to 51950 on 1/10/87.
BTPB1 12/30/86 NA NA 728.000 140.493 0.00 0.000
BTPB1 03/06/87 10 15 NA 794.427 206.920 0.00 0.000 Covered with muck, not able to sample.
BTPB1 06/18/87 10 00 0.42 898.417 246.872 0.42 0.002 Floor may have been watered for dust control.

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

•
•

•..
jill

•..
jill

\I

•..



BSEP DATA FOR HOLE BTPB2

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Page 19 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

•

BTPB2 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPB2 07/30/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drH led 7/18/86 to 7/30/86, open froll 5.9

to 9.6 ft.
BTPB2 08/12/86 12:10 Trace 588.507 1.000 0.00 0.000 Not evacuated, installed lysimeter.
BTPB2 08/19/86 12:16 00.03 595.511 8.004 0.03 0.000 First time collected, some brine left in hole.
BTPB2 08/26/86 11:25 00.13 602.476 6.965 0.16 0.019
BTPB2 09/04/86 11 :45 00.01 611.490 9.014 0.17 0.001 Some brine left in hole.
BTPB2 09/09/86 13:28 00.01 616.561 5.071 0.18 0.002
BTPB2 09/16/86 11 :02 00.08 623.460 6.899 0.26 0.012
BTPB2 09/23/86 11:13 00.01 630.467 7.007 0.27 0.001 Some brine left in hole.
BTPB2 10/01/86 09:03 00.02 638.377 7.910 0.29 0.003
BTPB2 10/08/86 13:3600.10 645.567 7.190 0.39 0.014
BTPB2 10/14/86 13:15 00.03 651.552 5.985 0.42 0.005
BTPB2 11/05/86 12:42 NA 673.529 21.977 0.42 0.000 Probe removed, not salllpled.
BTPB2 11120/86 NA: NA 688.000 36.448 0.42 0.000
BTPB2 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to $1950 on 1/10/87.
BTPB2 12130/86 NA NA 728.000 76.448 0.42 0.000
BTPB2 03/06/87 10 15 NA 794.427 142.815 0.42 0.000 Covered with muck, not able to sample.
BTPB2 06/18/87· 09 00 0.56 898.375 246.B23 0.98 0.002 Floor may have been watered for dust control. Hole

is contaminated with PVC pieces .
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.
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BTPB3 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPB3 08/01/86 00: 00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/17/86 to 8/01/86, open from

10.0 to 13.3 ft.
BTPB3 08/12/86 12:15 NA 588.510 1.000 0.00 0.000 Dry.
BTPB3 08/19/86 12:10 Trace 595.507 7.997 0.00 0.000
BTPB3 08/26/86 11:25 NA 602.476 14.966 0.00 0.000 Coo ld not keep vacuum, brine present and left in

hole.
BTPB3 09/04/86 11:4000.09 611.486 23.976 0.09 0.000
BTPB3 09/09/86 13:31 00.01 616.563 5.077 0.10 0.002
BTPB3 09/16/86 11:05 00.02 623.462 6.899 0.12 0.003
BTPB3 09/23/86 11:16 00.02 630.469 7.007 0.14 0.003
BTPB3 10/01/86 09:00 00.01 638.375 7.906 0.15 0.001
BTPB3 10/08/86 13:32 00.02 645.564 7.189 0.17 0.003
BTPB3 10/14/86 13:17 00.02 651.553 5.989 0.19 0.003
BTPB3 11/05/86 12:42 NA 673.529 21.976 0.19 0.000 Probe removed, not sampled.
BTPB3 11/20/86 NA: NA 688.000 36.447 0.19 0.000 Not sampled.
BTPB3 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
BTPB3 12130/86 NA NA 728.000 76.447 0.19 0.000 Not sampled.
BTPB3 03/06/87 10 15 NA 794.427 142.874 0.19 0.000 Covered with muck, not sampled.
BTPB3 06/18/87 08 50 0.22 898.368 246.815 0.41 0.001 Floor may have been watered for dust control. Hole

is contaminated with PVC pieces.

•
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Date Ti.. Liters Days
RellOved Since

1/01/85

Days cu.ulative Liters Remerks
Used Liters per

For Collected Day
Calc.
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BTPB4 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPB4 08/05/86 00:00 NA 0.000 0.000 0.00 0.000 Uphole drilled 7/02/86 to 8/05/86, open fre- 6.8

to 9.75 ft.
BTPB4 08/12/86 12:15 NA 588.510 1.000 0.00 0.000 Dry.
BTPB4 08/19/86 12:10 NA 595.507 7.997 0.00 0.000 Salt crystals for~ing, dry.
BTPB4 08/26/86 11:25 NA 602.476 14.966 0.00 0.000 Dry.
BTPB4 09/04/86 11 :32 NA 611.481 23.971 0.00 0.000 Some droplets at collar.
BTPB4 09/09/86 13:17 NA 616.553 29.043 0.00 0.000 Dry.
BTPB4 09/16/86 10:59 NA 623.458 35.948 0.00 0.000 Dry.
BTPB4 09/23/86 11:01 NA 630.459 42.949 0.00 0.000 Dry.
BTPB4 10/01/86 08:41 NA 638.362 50.852 0.00 0.000 Dry.
BTPB4 10108/86 13:21 NA 645.556 58.046 0.00 0.000
STPB4 10/14/86 13:00 NA 651.542 64.032 0.00 0.000 Dry.
BTPB4 11/05/86 12:43 NA 673.530 86.020 0.00 0.000 Dry.
STPB4 11/20/86 NA: NA 688.000 100.490 0.00 0.000
BTPB4 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward fre- this alcove on

12/12/86. Drift cOlpleted to 51950 on 1/10/87.
BTPB4 12/30/86 NA: NA 728.000 140.490 0.00 0.000
BTPB4 03/06/87 10:15 NA 794.427 206.917 0.00 0.000 Dry.
BTPB4 03/30/87 10:35 0.00 818.441 24.014 0.00 0.000 Dry, moisture in ca.;ng.
BTPB4 05/07187 12:48 0.00 856.533 62.106 0.00 0.000 Dry.
BTPB4 06/17/87 09:32 0.00 897.397 102.970 0.00 0.000 Damp.
BTPB4 07128/87 09:35 0.00 938.399 143.972 0.00 0.000 Trace, not collected.
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LOClition Date Ti.. Liters oays
RNOved Since

1/01/85

DlYs Cumulltive Liters Remarks
Used Liters per

For Collected Diy
Cilc.

BTPB5 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove It 51620/W170 exclvlted.
BTPB5 08/05/86 00:00 NA 0.000 0.000 0.00 0.000 Uphole drilled 7/02/86 to 8/05/86, open fro~ 6.3

to 10.3 ft.
BTPB5 01/12/86 12:15 NA 588.510 1.000 0.00 0.000 Dry.
BTPB5 08/19/86 12:10 NA 595.507 7.997 0.00 0.000 Dry.
BTPB5 08/26/86 11:25 NA 602.476 14.966 0.00 0.000 Dry.
BTPB5 09/04/86 11: 32 NA 611.481 23.971 0.00 0.000 Dry.
BTPB5 09/09/86 13:18 NA 616.554 29.044 0.00 0.000 Dry.
BTPB5 09/16/86 10:59 NA 623.458 35.948 0.00 0.000 Dry.
BTPB5 09/23/86 11:02 NA 630.460 42.950 0.00 0.000 Dry.
BTPB5 10/01/86 01:42 NA 638.363 50.853 0.00 0.000 Dry.
BTPB5 10/01186 13:21 NA 645.556 58.046 0.00 0.000
BTPB5 10/14/86 13:00 NA 651.542 64.032 0.00 0.000 Dry.
BTPB5 11/05/86 12:42 NA 673.529 86.019 0.00 0.000 Dry.
BTPB5 11/20/86 NA: NA 688.000 100.490 0.00 0.000
BTPB5 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southwlrd fra. this alcove on

12/12/86. Drift completed to 51950 on 1/10/87.
BTPB5 12/30/86 NA: NA 728.000 140.490 0.00 0.000
BTPB5 03/06/87 10:15 NA 794.427 206.917 0.00 0.000 Dlmp, silt stilictite on collir.
BTPB5 03/30/87 10:300.00 818.438 24.011 0.00 0.000 Dry, moisture in clsing.
BTPB5 05/07/87 12:49 0.00 856.534 62.107 0.00 o.000 Dlmp.
BTPB5 06/17/87 09:33 0.00 897.398 102.971 0.00 0.000 Dry.
BTPB5 07/28/87 09:33 0.00 938.398 143.971 0.00 0.000 Trice, not collected. 14" stallctite forllled fro~

col llr.

'Ill

•
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!II...



BSEP DATA FOR HOLE BTPC1

WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

we w't

APPENDIX A
Page 23 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

"'I

BTPC1 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPC1 07/18/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/18/86, open from 0 to 5.0 ft.
BTPC1 08/12/86 12:20 NA 588.514 1.000 0.00 0.000 Dry.
BTPC1 08/19/86 12:10 NA 595.507 7.993 0.00 0.000 Dry.
BTPC1 08/26/86 11:27 NA 602.477 14.963 0,00 0.000 Dry.
BTPC1 09/04/86 11:33 NA 611.481 23.967 0.00 0.000 Dry.
BTPC1 09/09/86 13:19 NA 616.555 29.041 0.00 0.000 Dry.
BTPC1 09/16/86 11:01 NA 623.459 35.945 0.00 0.000 Dry.
BTPC1 09/23/86 11:07 NA 630.463 42.949 0.00 0.000 Dry.
BTPC1 10/01/86 08:42 NA 638.363 50.849 0.00 0.000 Dry.
BTPC1 10/08/86 13:26 NA 645.560 58.046 0.00 0.000
BTPC1 10/14/86 13:05 NA 651.545 64.031 0.00 0.000 Dry.
BTPC1 11/05/86 12:45 NA 673.531 86.017 0.00 0.000 Probe removed, not collected.
BTPC1 11/20/86 NA: NA 688.000 100.486 0.00 0.000 Not collected.
BTPC1 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
BTPC1 12/30/86 NA NA 728.000 140.486 0.00 0.000 Not collected.
BTPC1 03/06/87 10 10 NA 794.424 206.910 0.00 0.000 Covered with muck, not collected.
BTPC1 06/18/87 10 15 0.28 898.427 246.882 0.28 0.001 Floor may have been watered for dust control.
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Ti.. Liters Dey.
RMOved Since

1/01/85

Days Cu.ulative Liter. Re..rk.
Used Liter. per

For Collected Day
Calc.

BTPC2 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPC2 08/01/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/18/86 to 8/01/86, open from 5.5

to 9.8 ft.
BTPC2 08/12/86 12:20 Trace 588.514 1.000 0.00 0.000 Not evacuated, installed lysi ..ter.
BTPC2 08/19/86 12:10 NA 595.507 7.993 0.00 0.000 Lysi..ter did not hold vacuu., some brine left in

hole.
BTPC2 08/26/86 11 :29 00.09 602.478 14.964 0.09 0.000 First time sampled.
aTPC2 09/04/86 11:33 00.01 611.481 9.003 0.10 0.001 SOMe flu1d left in hole.
aTPC2 09/09/86 13:35 00.04 616.566 5.085 0.14 0.008
aTPC2 09/16/86 11:08 00.04 623.464 6.898 0.18 0.006
aTPC2 09/23/86 11:18 00.03 630.471 7.007 0.21 0.004
BTPC2 10/01/86 09:04 00.02 638.378 7.907 0.23 0.003
BTPC2 10/08/86 13:36 00.01 645.567 7.189 0.24 0.001
aTPC2 10/14/86 13:20 00.02 651.556 5.989 0.26 0.003
aTPC2 11/05/86 12:45 NA 673.531 21.975 0.26 0.000 Probe rellQved, not collected.
aTPC2 11/20/86 NA: NA 688.000 36.444 0.26 0.000 Not collected.
BTPC2 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 w170 drift ~xtended southward fro. this alcove on

12/30/86 NA 728.000
12/12/86. Drift cc.pleted to S1950 on 1/10/87.

BTPC2 NA 76.444 0.26 0.000 Not collected.
BTPC2 03/06/87 10 10 NA 794.424 142.868 0.26 0.000 Covered with muck, not collected.
BTPC2 06/18/87 08 40 0.42 898.361 240.805 0.68 0.002 Floor may have been watered for dust control. Hole

is conta.inated with PVC pieces.

•..
..
..
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per
For Collected Day

Calc.
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BTPC3 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPC3 08/01/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 7/18/86 to 8/01/86, open frOll

10.0 to 14.4 ft.
BTPC3 08/12/86 12:20 NA 588.514 1.000 0.00 0.000 Dry.
BTPC3 08/19/86 12:10 Trace 595.507 7.993 0.00 0.000
BTPC3 08/26/86 11:27 NA 602.477 14.963 0.00 0.000 Installed suction probe.
BTPC3 09/04/86 11 :30 NA 611.479 23.965 0.00 0.000 No vacuum, some brine left in hole.
BTPC3 09/09/86 13:38 NA 616.568 29.054 0.00 0.000 Dry.
BTPC3 09/16/86 11:10 NA 623.465 35.951 O~OO 0.000 Dry.
BTPC3 09/23/86 11:25 00.18 630.476 42.962 0.18 0.000 First time collected.
BTPC3 10/01/86 09:06 Trace 638.379 7.903 0.18 0.000
BTPC3 10/08/86 13:38 00.01 645.568 15.092 0.19 0.001
BTPC3 10/14/86 13:21 00.02 651.556 5.988 0.21 0.003
BTPC3 11/05/86 12:45 NA 673.531 21.975 0.21 0.000 Probe removed, not collected.
BTPC3 11/20/86 NA: NA 688.000 36.444 0.21 0.000 Not collected.
BTPC3 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
BTPC3 12/30/86 NA: NA 728.000 76.444 0.21 0.000 Not collected.
BTPC3 03/06/87 10:10 NA 794.424 142.868 0.21 0.000 Covered with muck, not collected.
BTPC3 06/18/8708:300.15 898.354 246.798 0.36 0.001 Floor may have been watered for dust control. Hole

contaminated with PVC pieces.
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Location Date Tile Liters Days
RHOved Since

1/01/85

Days Cumulative Liters Re..rks
Used Liters per

For Collected Day
Calc.

BTPC4 09/04/85 00:00 NA 0.000 0.000
aTPC4 08/05/86 00:00 NA 0.000 0.000

aTPC4 08/12/86 12:25 00.01 588.517 1.000
aTPC4 08/19/86 12: 09 00.20 595.506 6.989
aTPC4 08/26/86 11:25 00.11 602.476 6.970
aTPC4 09/04/86 11:2900.15 611.478 9.002
aTPC4 09/09/86 13:20 00.07 616.556 5.078
aTPC4 09/16/86 10:57 00.07 623.456 6.900
aTPC4 09/23/86 10:57 00.08 630.456 7.000
aTPC4 10/01/86 08:46 00.09 638.365 7.909
aTPC4 10/08/86 13:24 00.10 645.558 7.193
BTPC4 10/14/86 13:00 00.08 651.542 5.984
aTPC4 11/05/86 12:45 0.22 673.531 21.989
aTP(4 11/20/86 NA: NA 688.000 14.469
aTPC4 12/12/86 00:00 NA 0.000 0.000

aTPC4 12/30/86 10:07 00.55 728.422 54.891
aTPC4 02/04/87 10:15 00.20 764.427 36.005
aTPC4 03/06/87 10:15 0.41 794.427 30.000
aTPC4 03/30/87 10:300.14 818.438 24.011
aTPC4 05/07/87 12:50 0.29 856.535 38.097
aTPC4 06/17/87 09:34 0.35 897.399 40.864
aTPC4 07/01/8711:200.12 911.472 14.073
aTPC4 07/28/8709:35 0.15 938.399 26.927

0.00 0.000 Alcove at S1620/W170 excavated.
0.00 0.000 Uphole dr1lled 7/02/86 to 8/05/86, open from 13.9

to 17.6 ft.
0.01 0.000 Installed funnel.
0.21 0.029
0.32 0.016
0.47 0.017
0.54 0.014
0.61 0.010
0.69 0.011
0.78 0.011
0.88 0.014
0.96 0.013
1.18 0.010
1.18 0.000
0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
1.73 0.010 "any salt crystals in sa~le.

1.93 0.006
2.34 0.014
2.48 0.006
2.77 0.008
3.12 0.009
3.24 0.009
3.39 0.006

1II
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.
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•

BTPC5 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at S1620/W170 excavated.
BTPC5 08/05/86 00:00 NA 0.000 0.000 0.00 0.000 Uphole drilled 6/30/86 to 8/05/86, open from 14.0

to 18.2 ft.
BTPC5 08/12/86 12:25 NA 588.517 1.000 0.00 0.000 Dry.
BTPC5 08/19/86 12:10 NA 595.507 7.990 0.00 0.000 Dry.
BTPC5 08/26/86 11:25 NA 602.476 14.959 0.00 0.000 Dry.
BTPC5 09/04/86 11 :30 NA 611.479 23.962 0.00 0.000 Hole is dripping.
BTPC5 09/09/86 13:21 NA 616.556 29.039 0.00 0.000 Dry.
BTPC5 09/16/86 10:58 Trace 623.457 35.940 0.00 0.000
BTPC5 09/23/86 10:58 NA 630.457 42.940 0.00 0.000 Drops missing cup.
BTPC5 10/01/86 08:45 Trace 638.365 50.848 0.00 0.000 4" stalactite on SE corner of collar - from

qutside casing.
BTPC5 10/08/86 13:22 NA 645.557 58.040 0.00 0.000 Stalactite on outside of casing, damp inside of

casing.
BTPC5 10/14/86 13:00 Trace 651.542 64.025 0.00 0.000 Two l/4 mm drops.
BTPC5 11/05/86 12:41 Trace 673.528 86.011 0.00 0.000 Few drops in cup. Stalactite on cup bottom.
BTPC5 11/20/86 NA: NA 688.000 100.483 0.00 0.000
BTPC5 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 W170 drift extended southward from this alcove on

12/12/86. Drift completed to S1950 on 1/10/87.
BTPC5 12/30/86 NA: NA 728.000 140.483 0.00 0.000
BTPC5 03/06/87 10:15 NA 794.427 206.910 0.00 0.000 Dry, salt buildup outside cup.
BTPC5 03/30/87 10:30 0.00 818.438 24.011 0.00 0.000 Dry, moisture in casing.
BTPC5 05/07/87 12:51 0.00 856.535 62.108 0.00 0.000 Damp.
BTPC5 06/17/87 09:35 0.00 897.399 102.972 0.00 0.000 Damp.
BTPC5 07/28/87 09:31 0.00 938.397 143.970 0.00 0.000 Trace, not collected.
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

BTR01 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated. "BTR01 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 1 ft deep, above clay iiiseam near back.
BTR01 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR01 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Dry. !II
BTR01 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Slightly wet.
BTR01 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Wet. Iii
BTR01 03/26/86 11:15 NA 449.469 23.070 0.00 0.000 Wet.
BTR01 04/02/86 10:35 NA 456.441 30.042 0.00 0.000 Slightly wet.
BTR01 04/08/86 10:45 NA 462.448 36.049 0.00 0.000 Dry. !II
BTR01 04/16/86 13:00 NA 470.542 44.143 0.00 0.000
BTR01 04/24/86 11:05 NA 478.462 52.063 0.00 0.000 •BTR01 04/30/86 11:40 NA 484.486 58.087 0.00 0.000 Dry.
BTR01 05/06/86 11:00 NA 490.458 64.059 0.00 0.000 Dry.
BTR01 05/13/86 10:20 NA 497.431 71.032 0.00 0.000 Dry. ~
BTR01 OS/20/86 11:30 NA 504.479 78.080 0.00 0.000 Dry.
BTR01 OS/27/86 12:15 NA 511.510 85.111 0.00 0.000 Salt crust developing in bottom of hole. I
BTR01 06/03/86 11:05 NA 518.462 92.063 0.00 0.000 Damp.
BTR01 06/10/86 12:15 NA 525.510 99.111 0.00 0.000 Dry.
BTR01 06/17/86 11:25 NA 532.476 106.077 0.00 0.000 Dry. ~
BTR01 06/24/86 11:50 NA 539.493 113.094 0.00 0.000 Moist.

-BTR01 07/01/86 11:30 NA 546.479 120.080 0.00 0.000 Dry.
BTR01 07/08/86 11:30 NA 553.479 127.080 0.00 0.000 Wet clay in hole.
BTR01 07/16/86 11:48 Trace 561.492 135.093 0.00 0.000

~BTR01 07/22186 11: 00 NA 567.458 141.059 0.00 0.000 Damp.
BTR01 07/29/86 11:30 NA 574.479 148.080 0.00 0.000 Dry.

~BTR01 08/05/86 12:01 NA 581.501 155.102 0.00 0.000 Dry.
BTR01 08/12/86 09:00 NA 588.375 161.976 0.00 0.000 Dry.
BTR01 08/19/86 12:27 NA 595.519 169.120 0.00 0.000 Dry. •BTR01 08/26/86 12:00 NA 602.500 176.101 0.00 0.000 Dry.
BTR01 09/04/86 12:08 NA 611.506 185.107 0.00 0.000 Damp.
BTR01 09/09/86 12:30 NA 616.521 190.122 0.00 0.000 Dry.
BTR01 09/16/86 11:16 NA 623.469 197.070 0.00 0.000 Dry.
BTR01 09/23/86 11:35 NA 630.483 204.084 0.00 0.000 Dry.
BTR01 10/01/86 08:25 NA 638.351 211.952 0.00 0.000 Dry.
BTR01 10/08/86 13:47 NA 645.574 219.175 0.00 0.000 Not pumped last week.
BTR01 10/14/86 10:00 NA 651.417 225.018 0.00 0.000 Pumped only, no collection.
BTR01 11/05/86 12:55 NA 673.538247.139 0.00 0.000 Dry.
BTR01 11/20/86 14:49 NA 688.617 262.218 0.00 0.000 Dry.
BTR01 12/30/86 09:38 NA 728.401 302.002 0.00 0.000 Dry, no vacuum.
BTR01 03/06/87 09:45 NA 794.406 368.007 0.00 0.000 Dry, salt buildup outside cup. No vacuum.
BTR01 03/30/87 10:00 0.00 818.417 24.011 0.00 0.000 Dry.
BTR01 06/17/87 09:00 0.00 897.375 102.969 0.00 0.000 Dry.
BTR01 07/28/87 09:47 0.00 938.408 144.002 0.00 0.000 Dry.
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For CoLLected Day
CaLc.

794.406 156.055
818.418 24.012
897.376 78.958
938.410 41.034

0.14 0.000
0.15 0.000
0.17 0.000
0.19 0.000

BTR03
BTR03

BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03
BTR03

BTR03
BTR03
BTR03
BTR03

01/31/86 00:00 NA
02/27/86 00:00 NA

03/04/86 09:35 NA
03/06/8611:40 NA
03/13/86 11:00 NA
03/26/8611:30 NA
04/02/86 10:35 NA
04/08/86 10:45 NA
04/16/86 13:00 NA
04/24/86 11:05 NA
04/30/86 11:40 Trace
05/06/86 11:00 Trace
05/13/86 10:20 Trace
OS/20/86 11:30 NA
OS/27/86 12:15 00.02
06/03/86 11:10 00.05
06/10/86 12:15 Trace
06/17/86 11:30 Trace
06/24/86 11:55 Trace
07/01/86 11:30 Trace
07/08/8611:3400.01
07/16/86 11:50 00.01
07/22/86 11:00 Trace
07/29/86 11:32 NA
08/05/86 12:03 00.01
08/12/86 09:00 Trace
08/19/86 12:29 Trace
08/26/86 12:02 Trace
09/04/86 12:09 Trace
09/09/86 12:30 Trace
09/16/86 11:18 Trace
09/23/86 11:37 Trace
10/01/86 08:26 00.01
10/08/86 13:48 Trace
10/14/86 10:00 NA
10/14/86 10:00 NA
11/05/86 12:57 NA
11/20/86 13:29 NA
12/30/86 09:40 NA

03/06/87 09 45 0.03
03/30/87 10 02 0.01
06/17/87 09 02 0.02
07/28/87 09 50 0.02

0.000
0.000

427.399
429.486
436.458
449.479
456.441
462.448
470.542
478.462
484.486
490.458
497.431
504.479
511.510
518.465
525.510
532.479
539.497
546.479
553.482
561.493
567.458
574.481
581.502
588.375
595.520
602.501
611.506
616.521
623.471
630.484
638.351
645.575
651.417
651.417
673.540
688.562
728.403

0.000
0.000

1.000
3.087

10.059
23.080
30.042
36.049
44.143
52.063
58.087
64.059
71.032
78.080
85.111
6.955
7.045

14.014
21.032
28.014
7.003
8.011
5.965

12.988
20.009
6.873

14.018
20.999
30.004
35.019
41.969
48.982
56.849
7.224

13.066
13.066
35.189
50.211
90.052

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.07
0.07
0.07
0.07
0.07
0.08
0.09
0.09
0.09
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11
0.11
0.11
0.11

0.000 Drift excavated.
0.000 Hole drilled in north rib, 3.3 ft deep, above clay

seam near back.
0.000 Brine accumulation at the bottom.
0.000 Brine accumulation.
0.000 Brine and clay.
0.000 Brine and clay in hole.
0.000 Brine left in hoLe.
0.000 Trace.
0.000 Installed suction probe.
0.000 No vacuum.
0.000
0.000
0.000 Approximate 0.005 Liters.
0.000 Dry.
0.000
0.007
0.000
0.000
0.000 A few drops.
0.000
0.001
0.001
0.000
0.000 A few drops.
0.000
0.000 A few drops.
0.000
0.000
0.000 A few drops.
0.000
0.000 Clay squeezed into hole.
0.000
0.000
0.000 Inside of tube is damp.
0.000 Pumped only, no collection.
0.000 Pumped onLy, no collection.
0.000 Damp, blocked by vent pipe, not sampLed.
0.000 Blocked by vent pipe, not sampled.
0.000 Damp, vacuum. Hole appears dry, cLay squeezing

into it.
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
Calc.

BTR04 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR04 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 0.95 ft deep, in hal ite

in upper third of rib.
BTR04 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR04 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Dry.
BTR04 03/06/86 11 :40 NA 429.486 3.087 0.00 0.000 Dry.
BTR04 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Dry, salt incrustations forming.
BTR04 03/26/86 11:30 NA 449.479 23.080 0.00 0.000 Dry.
BTR04 04/02186 10:35 NA 456.441 30.042 0.00 0.000 Dry.
BTR04 04/08/86 10:45 NA 462.448 36.049 0.00 0.000 Dry.
BTR04 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 Dry.
BTR04 04/24/86 11:05 NA 478.462 52.063 0.00 0.000
BTR04 04/30/86 11:40 NA 484.486 58.087 0.00 0.000
BTR04 05/06/86 11:00 NA 490.458 64.059 0.00 0.000 Dry.
BTR04 05/13/86 10:25 NA 497.434 71.035 0.00 0.000 Dry.
BTR04 OS/20/86 11:30 NA 504.479 78.080 0.00 0.000 Dry.
BTR04 OS/27/86 12:15 NA 511.510 85.111 0.00 0.000 Damp inside of lysillleter.
BTR04 06/03/86 11:15 NA 518.469 92.070 0.00 0.000 Dry.
BTR04 06/10/86 12:20 NA 525.514 99.115 0.00 0.000 Dry.
BTR04 06/17/86 11:30 NA 532.479 106.080 0.00 0.000
BTR04 06/24/86 12:00 NA 539.500 113.101 0.00 0.000
BTR04 07/01/86 11:30 NA 546.479 120.080 0.00 0.000 Damp.
BTR04 07/08/86 11:36 NA 553.483 127.084 0.00 0.000 Dry.
BTR04 07/16/86 11:53 NA 561.495 135.096 0.00 0.000 Dry.
BTR04 07/22/86 11:00 NA 567.458 141.059 0.00 0.000 Dry.
BTR04 07/29/86 11:33 NA 574.481 148.082 0.00 0.000 Dry.
BTR04 08/05/86 12:04 NA 581.503 155.104 0.00 0.000
BTR04 08/12/86 09:00 NA 588.375 161.976 0.00 0.000
BTR04 08/19/86 12:30 NA 595.521 169.122 0.00 0.000 Dry.
BTR04 08/26/86 12:03 NA 602.502 176.103 0.00 0.000 Dry.
BTR04 09/04/86 12:09 NA 611.506 185.107 0.00 0.000 Dry.
BTR04 09/09/86 12:30 NA 616.521 190.122 0.00 0.000 Dry.
BTR04 09/16/86 11:16 NA 623.469 197.070 0.00 0.000 Dry.
BTR04 09/23/86 11:38 NA 630.485 204.086 0.00 0.000 Dry.
BTR04 10/01/86 08:26 NA 638.351 211.952 0.00 0.000 Dry.
BTR04 10/08/86 13:48 NA 645.575 219.176 0.00 0.000 Not pumed last week.
BTR04 11/05/86 12:58 NA 673.540 247.141 0.00 0.000 No clamp.
BTR04 11/20/86 14:29 NA 688.603 262.204 0.00 0.000 No clamp, installed new clamp today.
BTR04 12/30/86 07:41 NA 728.320 301.921 0.00 0.000 Dry, no vacuum.
BTR04 03/06/87 09:50 NA 794.410 368.011 0.00 0.000 Dry, no vacuum.
BTR04 03/30/87 10:03 0.00 818.419 24.009 0.00 0.000 Dry.
BTR04 06/17/87 09:03 0.00 897.377 102.967 0.00 0.000 Dry.
BTR04 07/28/87 09:45 0.00 938.406 143.996 0.00 0.000 Dry.
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Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
CaLc.

BTR05 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR05 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 HoLe driLLed in north rib, 3.0 ft deep, in haLite

in upper third of rib.
from coLLar, sLightLy wet.BTR05 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 SaLt knobs forming L.6'

BTR05 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Dry.
BTR05 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Dry.
BTR05 03/26/86 11:30 NA 449.479 23.080 0.00 0.000 Dry.
BTR05 04/02/86 10:35 NA 456.441 30.042 0.00 0.000 SaLt knobs.
BTR05 04/08/86 10:45 NA 462.448 36.049 0.00 0.000 LittLe accumuLation.
BTR05 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 InstaLLed suction probe.
BTROS 04/24/86 11:05 NA 478.462 52.063 0.00 0.000
BTR05 04/30/86 11:40 Trace 484.486 58.087 0.00 0.000
BTR05 05/06/86 11:00 Trace 490.458 64.059 0.00 0.000
BTR05 05/13/86 10:25 Trace 497.434 71.035 0.00 0.000 A few drops.
BTR05 OS/20/86 11:30 Trace 504.479 78.080 0.00 0.000
BTR05 OS/27/86 12:15 Trace 511.510 85.111 0.00 0.000
BTR05 06/03/86 11:20 Trace 518.472 92.073 0.00 0.000
BTR05 06/10/86 12:20 Trace 525.514 99.115 0.00 0.000
BTR05 06/17/86 11:30 Trace 532.479 106.080 0.00 0.000
BTR05 06/24/86 12:00 Trace 539.500 113.101 0.00 0.000
BTR05 07/01/86 11:30 00.01 546.479 6.979 0.01 0.001
BTR05 07/08/86 11:38 Trace 553.485 7.006 0.01 0.000
BTR05 07/16/86 11:54 00.01 561.496 15.017 0.02 0.001
BTR05 07/22/86 11:00 Trace 567.458 5.962 0.02 0.000
BTR05 07/29/86 11:34 00.01 574.482 12.986 0.03 0.001
BTR05 08/05/86 12:05 Trace 581.503 7.021 0.03 0.000
BTR05 08/12/86 09:00 Trace 588.375 13.893 0.03 0.000 A few drops.
BTR05 08/19/86 12:31 Trace 595.522 21.040 0.03 0.000 A few drops.
BTR05 08/26/86 12:04 Trace 602.503 28.021 0.03 0.000 A few drops.
BTR05 09/04/86 12: 09 Trace 611.506 37.024 0.03 0.000
BTR05 09/09/86 12: 30 Trace 616.521 42.039 0.03 0.000
BTR05 09/16/86 11:19 Trace 623.472 48.990 0.03 0.000
BTR05 09/23/86 11:38 Trace 630.485 56.003 0.03 0.000
BTR05 10/01/86 08:27 Trace 638.352 63.870 0.03 0.000
BTR05 10/08/86 13:49 Trace 645.576 71.094 0.03 0.000 Inside tube sLightLy damp.
BTR05 10/14/86 10:00 NA 651.417 76.935 0.03 0.000 Pumped onLy, no coLLection.
BTR05 11/05/86 12:59 0.02 673.541 99.059 0.05 0.000
BTR05 11/20/86 14:30 NA 688.604 114.122 0.03 0.000 Trace.
BTR05 12/30/86 09:42 00.01 728.404 54.863 0.06 0.000 No vacuum.
BTR05 03/06/87 09:50 0.01 794.410 66.006 0.07 0.000
BTR05 03/30/87 10:04 0.00 818.419 24.009 0.07 0.000 Trace.
BTR05 06/17/87 09:04 0.01 897.378 102.968 0.08 0.000
BTROS 07/28/87 09:51 0.02 938.410 41.032 0.10 0.000
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BSEP DATA FOR HOLE BTR06

YIPP BRINE SAMPLING AND EVALUATION PROGRAM

Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

BTR06
BTR06

BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06
BTR06

01/31/86 00:00 NA
02127/86 00:00 NA

03/04/86 09:35 NA
03/06/86 11: 40 NA
03/13/86 11:00 NA
03/26/86 11:30 00.01
04/02/86 10:45 NA
04/08/86 10:45 00.01
04/16/86 13:00 Trace
04/24/86 11:05 Trace
04/30/86 11:40 Trace
05/06/86 11:00 Trace
05/13/86 10:25 Trace
OS/20/86 11:30 Trace
OS/27/86 12:15 Trace
06/03/86 11:20 Trace
06/10/86 12:20 Trace
06/17/86 11:35 Trace
06/24/86 12:05 Trace
07/01/86 11:30 Trace
07/08/86 11:40 Trace
07/16/86 11:55 Trace
07/22/86 11:00 Trace
07/29/86 11:35 00.01
08/05/86 12:06 00.01
08/12/86 09:00 Trace
08/19/86 12:32 Trace
08/26/86 12:05 Trace
09/04/86 12:09 Trace
09/09/86 12:30 Trace
09/16/86 11:20 Trace
09/23/86 11:39 Trace
10/01/86 08:28 Trace
10108/86 13:50 Trace
10/14/86 10:00 NA
11/05/86 13:00 0.01
11/20/86 14:30 NA
12/30/86 09:43 Trace
03/06/87 09:50 Trace
03/30/87 10:05 0.00
06/17/8709:05 0.00
07/28/87 09:52 0.01

0.000 0.000
0.000 0.000

427.399 1.000
429.486 3.087
436.458 10.059
449.479 23.080
456.448 6.969
462.448 12.969
470.542 8.094
478.462 16.014
484.486 22.038
490.458 28.010
497.434 34.986
504.479 42.031
511.510 49.062
518.472 56.024
525.514 63.066
532.483 70.035
539. 503 77. 055
546.479 84.031
553.486 91.038
561.497 99.049
567.458 105.010
574.483 112.035
581.504 7.021
588.375 6.871
595.522 14.018
602.503 20.999
611.506 30.002
616.521 35.017
623.472 41.968
630.485 48.981
638.353 56.849
645.576 64.072
651.417 69.913
673.542 92.038
688.604 15.062
728.405 54.863
794.410 120.868
818.420 24.010
897.378 102.968
938.411 144.001

0.00 0.000 Drift excavated.
0.00 0.000 Hole drilled in north rib, 3.0 ft deep, in halite

in upper third of rib.
0.00 0.000 salt incrustation forming 0.6'from collar.
0.00 0.000 Wet at the bottom.
0.00 0.000 Brine, installed suction probe.
0.01 0.000 Trace.
0.01 0.000 Trace, estimated 0.005 liter.
0.02 0.001 Trace.
0.02 0.000
0.02 0.000
0.02 0.000
0.02 0.000
0.02 0.000 A few drops.
0.02 0.000
0.02 0.000 salt knobs on side of hole.
0.02 0.000 A few drops.
0.02 0.000
0.02 0.000
0.02 0.000 A few droplets.
0.02 0.000
0.02 0.000 A few drops.
0.02 0.000
0.02 0.000
0.03 0.000
0.04 0.001
0.04 0.000
0.04 0.000 A few drops.
0.04 0.000
0.04 0.000
0.04 0.000 A few drops.
0.04 0.000
0.04 0.000
0.04 0.000
0.04 0.000 smaLL amount poured out.
0.04 0.000 Pumped only, no collection.
0.05 0.000
0.05 0.000 Trace.
0.05 0.000 No vacuum.
0.05 0.000
0.05 0.000 Inside of tube wet.
0.05 0.000 Trace in tube.
0.06 0.000
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Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
Calc.

BTR07 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
eTR07 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 HoLe drilLed in north rib, 1.1 ft deep, just above

the orange band.
eTR07 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 InstaLLed suction probe and seaLed opening.
eTR07 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Wet.
BTR07 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Wet, some brine at the bottom.
BTR07 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Brine at the end of hole.
BTR07 03/26/86 11:30 NA 449.479 23.080 0.00 0.000 Brine in small hoLe in end.
eTR07 04/02/86 10:45 NA 456.448 30.049 0.00 0.000 Trace in hole.
eTR07 04/08186 10:45 NA 462.448 36.049 0.00 0.000 SaLt knobs.
eTR07 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 Wet.
eTR07 04/24/86 11:05 NA 478.462 52.063 0.00 0.000 Wet.
eTR07 04/30/86 11:40 NA 484.486 58.087 0.00 0.000 Wet, Lots of salt knobs.
BTR07 05/06/86 11:00 NA 490.458 64.059 0.00 0.000 Wet.
eTR07 05/13/86 10:30 NA 497.438 71.039 0.00 0.000 Moist.
BTR07 OS/20/86 11:30 NA 504.479 78.080 0.00 0.000 Hoist.
eTR07 OS/27/86 12:15 NA 511.510 85.111 0.00 0.000 Damp inside of lysimeter.
eTR07 06/03/86 11:25 NA 518.476 92.077 0.00 0.000 SaLt knobs.
BTR07 06/10/86 12:25 NA 525.517 99.118 0.00 0.000 Dry.
BTR07 06/17/86 11:35 NA 532.483 106.084 0.00 0.000 Damp.
BTR07 06/24/86 12:05 NA 539.503 113.104 0.00 0.000
BTR07 07/01/86 11:30 NA 546.479 120.080 0.00 0.000 Damp.
BTR07 07/08/86 11:42 Trace 553.488 127.089 0.00 0.000 Two drops in probe.
BTR07 07/16/86 11:58 NA 561.499 135.100 0.00 0.000 Trace.
eTR07 07/22/86 11:00 NA 567.458 141.059 0.00 0.000 Damp.
BTR07 07/29/86 11:40 NA 574.486 148.087 0.00 0.000 Moist inside probe.
BTR07 08/05/86 12:07 NA 581.505 155.106 0.00 0.000
BTR07 08/12/86 09:30 NA 588.396 161.997 0.00 0.000 Dry.
BTR07 08/19/86 12:33 NA 595.523 169.124 0.00 0.000 Dry.
eTR07 08/26/86 12:06 NA 602.504 176.105 0.00 0.000 Dry.
eTR07 09/04/86 12:09 NA 611.506185.107 0.00 0.000 Dry.
eTR07 09/09/86 12:30 Trace 616.521 190.122 0.00 0.000 A few drops.
BTR07 09/16/86 11:25 Trace 623.476 197.077 0.00 0.000
BTR07 09/23/86 11:44 NA 630.489 204.090 0.00 0.000 Moisture in lysimeter.
BTR07 10/01186 08:29 NA 638.353 211.954 0.00 0.000 Damp.
BTR07 10/08/86 13:54 NA 645.579 219.180 0.00 0.000 Damp, nothing pours out.
eTR07 10/14/86 10:00 NA 651.417 225.018 0.00 0.000 Pumped onLy, no collection.
BTR07 11/05/86 13:01 NA 673.542 247.143 0.00 0.000 Damp.
BTR07 11/20/86 14:35 NA 688.608 262.209 0.00 0.000 Damp.
BTR07 12/30/86 09:44 NA 728.406 302.007 0.00 0.000 Dry, no vacuum.
8TR07 03/06/87 09:50 NA 794.410 368.011 0.00 0.000 Dry.
BTR07 03/30/87 10:06 0.00 818.421 24.011 0.00 0.000 Dry.
BTR07 06/17/87 09:06 0.00 897.379 102.969 0.00 0.000 Dry.
BTR07 07/28/87 09:44 0.00 938.406 143.996 0.00 0.000 Damp, none collected.
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WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

BTROS 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTROS 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 3.1 ft deep, just above

the orange band.
BTROS 02128186 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTROS 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Trace removed.
BTROS 03/06/86 11:40 00.12 429.486 3.OS7 0.12 0.039
BTROS 03/13/86 11:00 00.04 436.458 6.972 0.16 0.006
BTROS 03/26/86 11:3000.05 449.479 13.021 0.21 0.004
BTROS 04/02186 10:45 00.02 456.448 6.969 0.23 0.003
BTROS O4/OS/86 10:53 00.02 462.453 6.005 0.25 0.003
BTROS 04/16/86 13:00 Trace 470.542 8.OS9 0.25 0.000 EstiMated 0.022 liters.
BTROS 04/24/86 11:05 00.02 478.462 16.009 0.27 0.001
BTROS 04/30/86 12:20 00.01 484.514 6.052 0.28 0.002
BTROS 05/06/86 11:00 00.01 490.458 5.944 0.29 0.002
BTROS 05/13/86 10:35 00.01 497.441 6.983 0.30 0.001
BTROS OS/20/86 11:3000.01 504.479 7.038 0.31 0.001
BTROS OS/27/86 12:15 00.03 511.510 7.031 0.34 0.004
BTROS 06/03/86 11 :25 00.01 518.476 6.966 0.35 0.001
BTROS 06/10/86 12:25 00.02 525.517 7.041 0.37 0.003
BTROS 06/17/86 11 :35 00.03 532.483 6.966 0.40 0.004
BTROS 06/24/86 12:05 00.03 539.503 7.020 0.43 0.004
BTROS 07/01/86 11:3000.02 546.479 6.976 0.45 0.003
BTROS 07/08/86 11:44 00.02 553.489 7.010 0.47 0.003
BTROS 07/16/86 11:59 00.03 561.499 8.010 0.50 0.004
BTROS 07/22/86 11:00 00.03 567.458 5.959 0.53 0.005
BTROS 07/29/86 11:41 00.03 574.487 7.029 0.56 0.004
BTROS OS/05/86 12:08 00.03 581.506 7.019 0.59 0.004
BTROS OS/12/86 09:30 00.03 588.396 6.890 0.62 0.004
BTROS OS/19/86 12:34 00.04 595.524 7.128 0.66 0.006
BTROS OS/26/86 12:07 00.06 602.505 6;981 0.72 0.009
BTROS 09/04/86 12:05 00.14 611.503 8;998 0.86 0.016
BTROS 09/09/86 12:30 00.10 616.521 5;018 0.96 0.020
BTROS 09/16/86 11:26 00.11 623.476 6.955 1.07 0.016
BTROS 09/23/86 11:45 00.11 630.490 7.014 1.18 0.016
BTROS 10/01/86 OS:30 00.11 638.354 7.864 1.29 0.014
BTROS 10/08/86 13:55 00.08 645.580 7.226 1.37 0.011
BTROS 10/14/86 10:00 NA 651.417 5.837 1.37 0.000 Pumped only, no collection.
BTROS 11/05/86 13:02 0.32 673.543 27.963 1.69 0.011
BTROS 11/20/86 14:35 00.15 688.608 15.065 1.84 0.010
BTROS 12130/86 09:45 00.39 728.406 39.798 2.23 0.010
BTROS 02103/87 10:26 00.34 763.435 35.029 2.57 0.010
BTROS 03/06/87 10:00 0.25 794.417 30.982 2.82 0.008
BTROS 03/30/87 10:07 0.21 B1B.422 24.005 3.03 0.008
BTROS 06/17/87 09:07 0.43 897.380 78.958 3.46 0.005
BTROS 07/28/87 10:03 0.32 938.419 41.039 3.78 0.008



APPENDIX A
Page 36 of 86

BSEP DATA FOR HOLE BTR09

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location DlIte Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
CaLc.

BTR09 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR09 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 3.1 ft deep, just above

the orange band.
BTR09 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR09 03/04/86 09:35 00.01 427.399 1.000 0.01 0.000 First time sampled. Some brine Left in hole.
BTR09 03/06/86 11:40 00.02 429.486 2.087 0.03 0.010 salt crusts, some brine left in hoLe.
BTR09 03/13/86 11:00 00.08 436.458 6.972 0.11 0.011 Some brine Left in hoLe.
BTR09 03/26/86 11:30 00.19 449.479 13.021 0.30 0.015
BTR09 04/02186 10:45 00.07 456.448 6.969 0.37 0.010
BTR09 04/08/86 10:53 00.06 462.453 6.005 0.43 0.010
BTR09 04/16/86 13:00 00.08 470.542 8.089 0.51 0.010 Some brine Left in hole.
BTR09 04/24/86 11:3000.08 478.479 7.937 0.59 0.010
BTR09 04/30/86 12:20 00.07 484.514 6.035 0.66 0.012
BTR09 05/06/86 11:37 00.07 490.484 5.970 0.73 0.012
BTR09 05/13/86 10:45 00.06 497.448 6.964 0.79 0.009
BTR09 OS/20/86 11:30 00.05 504.479 7.031 0.84 0.007
BTR09 OS/27/86 12:15 00.06 511. 510 7.031 0.90 0.009
BTR09 06/03/86 11:3000.05 518.479 6.969 0.95 0.007
BTR09 06/10/86 12:25 00.07 525.517 7.038 1.02 0.010
BTR09 06/17/86 11:4000.07 532.486 6.969 1.09 0.010
BTR09 06124/86 12:10 00.07 539.507 7.021 1.16 0.010
BTR09 07/01/86 11:4000.08 546.486 6.979 1.24 0.011
BTR09 07/08/86 11:46 00.07 553.490 7.004 1.31 0.010
BTR09 07116/86 12:00 00.08 561.500 8.010 1.39 0.010
BTR09 07/22186 11:00 00.06 567.458 5.958 1.45 0.010
BTR09 07/29/86 11:42 00.07 574.488 7.030 1.52 0.010
BTR09 08/05/86 12:09 00.08 581.506 7.018 1.60 0.011
BTR09 08/12186 09:30 00.07 588.396 6.890 1.67 0.010
BTR09 08/19/86 12:35 Trace 595.524 7.128 1.67 0.000 Brine left in hoLe.
BTR09 08/26/86 12:0800.13 602.506 14.110 1.80 0.009 One weeks coLLection.
BTR09 09/04/86 12:00 00.01 611.500 8.994 1.81 0.001 Brine left in hole.
BTR09 09/09/86 12:30 00.09 616.521 5.021 1.90 0.018
BTR09 09/16/86 11:27 00.13 623.477 6.956 2.03 0.019
BTR09 09/23/86 11:46 00.08 630.490 7.013 2.11 0.011
BTR09 10/01/86 08:31 00.08 638.355 7.865 2.19 0.010
BTR09 10/08/86 13:56 00.07 645.581 7.226 2.26 0.010
BTR09 10/14/86 10:00 NA 651.417 5.836 2.26 0.000 Pumped only, no colLection.
BTR09 11/05/86 13:03 0.25 673.544 27.963 2.51 0.009
BTR09 11/20/86 14:35 00.11 688.608 15.064 2.62 0.007
BTR09 12/30/86 09:46 00.27 728.407 39.799 2.89 0.007
BTR09 02/03/87 10:25 00.21 763.434 35.027 3.10 0.006
BTR09 03/06/8710:00 0.15 794.417 30.983 3.25 0.005
BTR09 03/30/87 10:08 0.12 818.422 24.025 3.37 0.005
BTR09 06/17/87 09:08 0.28 897.381 78.939 3.65 0.004
BTR09 07/28/87 10:02 0.11 938.418 41.037 3.76 0.003
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Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per
For CoLLected Day

Calc.

BTR10 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR10 02127/86 00:00 NA 0.000 0.000 0.00 0.000 HoLe driLLed in north rib, 1.2 ft deep,

approximately 2.5 ft above floor.
BTR10 02128/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR10 03/04186 09:35 NA 427.399 1.000 0.00 0.000 Dry.
BTR10 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Damp.
BTR10 03/13/86 11:00 NA 436.458 10.059 0.00 0.'000 Dry.
BTR10 03/26/86 11:30 NA 449.479 23.080 0.00 0.000 Dry.
BTR10 04/02/86 11:00 NA 456.458 30.059 0.00 0.000
BTR10 04/08/86 10:53 NA 462.453 36.054 0.00 0.000 Dry.
BTR10 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 Wet.
BTR10 04/24/86 11:30 NA 478.479 52.080 0.00 0.000
BTR10 04/30/86 12:20 NA 484.514 58.115 0.00 0.000 Dry.
BrR10 05/06/86 11 :37 NA 490.484 64.085 0.00 0.000 Dry.
BTR10 05/13/86 10:45 NA 497.448 71.049 0.00 0.000 Dry.
BTR10 05/20/86 11:30 NA 504.479 78.080 0.00 0.000 Dry
BTR10 05/27/86 12:15 NA 511.510 85.111 0.00 0.000 Dry.
BTR10 06103/86 11:30 NA 518.479 92.080 0.00 0.000 Dry.
BTR10 06/10/86 12:30 NA 525.521 99.122 0.00 0.000 Dry.
BTR10 06/17/86 11:40 NA 532.486 106.087 0.00 0-.000
BTR10 06/24/86 12:10 NA 539.507 113.108 0.00 0.000
BTR10 07/01/86 11:40 NA 546.486 6.979 0.00 0.000 Dry.
BTR10 07/08186 11:48 NA 553.492 13.985 0.00 0.000 Dry.
BTR10 07/16/86 12:01 NA 561.501 21.994 0.00 0.000 Trace.
BTR10 07/22/86 11:00 NA 567.458 27.951 0.00 0.000 Dry.
BTR10 07/29/86 11:43 NA 574.488 34.981 0.00 0.000 Dry.
BTR10 08/05/86 12:10 NA 581.507 42.000 0.00 0.000
BTR10 08/12/86 09:30 NA 588.396 48.889 0.00 0.000 Dry.
BTR10 08/19/86 12:36 NA 595.525 56.018 0.00 0.000 Dry.
BTR10 08/26/86 12:09 NA 602.506 62.999 0.00 0.000 Dry.
BTR10 09/04/86 12:05 NA 611.503 71.996 0.00 0.000 Dry.
BTR10 09/09/86 12:30 NA 616.521 n.014 0.00 0.000 Dry.
BTR10 09/16/86 11:27 NA 623.477 83.970 0.00 0.000 Dry.
BTR10 09/23/86 11:47 NA 630.491 90.984 0.00 0.000 Dry.
BTR10 10101/86 08:32 NA 638.356 98.849 0.00 0.000 Dry.
BTR10 10/08/86 13:57 Dry. 645.581 106.074 0.00 0.000 Inside tube dry.
BTR10 10/14/86 10:00 NA 651.417111.910 ' 0.00 0.000 Pumped onLy, no coLlection.
BTR10 11/05/86 13:04 NA 673.544 134.037 0.00 0.000 Dry.
BTR10 11/20/86 14:36 NA 688.608 149.101 0.00 0.000 Dry.
BTR10 12/30/86 09:47 NA 728.408 188.901 0..00 0.000 Dry, no vacuum.
BTR10 03/06187 09: 55 NA 794.413 254.906 0..00 0.000 Dry, no vacuum.
BTR10 03/30/87 10:09 0.00 818.423 24.010 0..00 0.000 Dry.
BTR10 06/17/87 09:09 0.00 897.381 102.968 0..00 0.000 Dry.
BTR10 07/28/87 09:44 0.00 938.406 143.993 0.00 0.000 Dry.
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

BTR11 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR11 02127/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 3.05 ft deep,

approximately 2.5 ft above floor.
BTR11 02128/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR11 03/04186 09:35 NA 427.399 1.000 0.00 0.000 Some brine accumulation at bottom.
BTR11 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Trace, estimated 0.005 liters.
BTR11 03/13/86 11:00 00.01 436.458 10.059 0.01 0.001 First time sampled.
BTR11 03/26/86 11:3000.01 449.479 13.021 0.02 0.001 Trace.
BTR11 04/02186 11:00 NA 456.458 6.979 0.02 0.000 Small accumulation of brine at bottom.
BTR11 04/08/86 10:59 00.01 462.458 12.979 0.03 0.001
BTR11 04/16/86 13:00 Trace 470.542 8.084 0.03 0.000
BTR11 04/24/86 11:30 Trace 478.479 16.021 0.03 0.000
BTR11 04/30/86 12:20 NA 484.514 22.056 0.03 0.000
STR11 05/06/86 11:37 Trace 490.484 28.026 0.03 0.000
STR11 05/13/86 10:40 Trace 497.444 34.986 0.03 0.000 A few drops.
BTR11 05/20/86 11:30 Trace 504.479 42.021 0.03 0.000
STR11 05/27/86 12:15 00.05 511.510 49.052 0.08 0.001
BTR11 06/03/86 11:35 Trace 518.483 6.973 0.08 0.000
STR11 06/10/86 12:30 Trace 525.521 14.011 0.08 0.000
BTR11 06/17/8611:40 Trace 532.486 20.976 0.08 0.000
STR11 06/24/86 12:10 Trace 539.507 27.997 0.08 0.000 A few drops.
STR11 07/01/86 11:40 Trace 546.486 34.976 0.08 0.000
STR11 07/08/86 11:50 NA 553.493 41.983 0.08 0.000 Plug missing from collecting device.
STR11 07/16/86 12:02 Trace 561.501 49.991 0.08 0.000
STR11 07/22/86 11:00 Trace 567.458 55.948 0.08 0.000
STR11 07129/86 11:44 00.01 574.489 62.979 0.09 0.000
STR11 08/05/86 12:11 Trace 581.508 7.019 0.09 0.000
STR11 08/12/86 09:30 Trace 588.396 13.907 0.09 0.000
STR11 08/19/86 12:37 Trace 595.526 21.037 0.09 0.000
BTR11 08/26/86 12:10 Trace 602.507 28.018 0.09 0.000
BTR11 09/04/86 12:05 00.01 611.503 37.014 0.10 0.000 Trace.
BTR11 09/09/86 12:30 Trace 616.521 5.018 0.10 0.000
STR11 09/16/86 11:28 Trace 623.478 11.975 0.10 0.000
STR11 09/23/86 11:48 Trace 630.492 18.989 0.10 0.000 A few drops.
STR11 10/01/86 08:33 Trace 638.356 26.853 0.10 0.000
STR11 10/08/86 13:58 Trace 645.582 34.079 0.10 0.000 Inside tube is damp.
BTR11 10/14/86 10:00 NA 651.417 39.914 0.10 0.000 Pumped only, no colLection.
BTR11 11/05/86 13:05 Trace 673.545 62.042 0.10 0.000 Estimated 0.005 liters.
BTR11 11/20/86 14:37 NA 688.609 77.106 0.10 0.000 Trace.
BTR11 12/30/86 09:48 NA 728.408 116.905 0.10 0.000 Damp, no vacuum.
BTR11 03/06/87 09:55 NA 794.413 182.910 0.10 0.000 Dry, no vacuum.
BTR11 03/30/87 10:10 0.00 818.424 24.011 0.10 0.000 Dry.
BTR11 06/17/87 09:10 0.00 897.382 102.969 0.10 0.000 Ory.
STR11 07/28/87 10:00 0.00 938.417 144.004 0.10 0.000 Ory.
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

BTR12 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
BTR12 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 3.05 ft deep,

approximately 2.5 ft above floor.
BTR12 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTR12 03/04/86 10:30 NA 427.438 1.000 0.00 0.000 Some brine accumulation at bottom of hole.
BTR12 03/06/86 11:40 NA 429.486 3.048 0.00 0.000 Some brine accumulation.
BTR12 03/13/86 11:30 NA 436.479 10.041 0.00 0.000 Suction probe installed and sealed opening. Some

brine in bottom of hole.
BTR12 03/26/86 11:3000.01 449.479 23.041 0.01 0.000 First time sampled. Trace.
BTR12 04/02186 11: 00 NA 456.458 6.979 0.01 0.000 Small accumulation at bottom.
BTR12 04/08/86 10:53 NA 462.453 12.974 0.01 0.000 Brine at the bottom.
BTR12 04/16/86 13:35 NA 470.566 21.087 0.01 0.000 Left brine in hole.
BTR12 04/24/86 11:30 NA 478.479 29.000 0.01 0.000
BTR12 04/30/86 12:20 NA 484.514 35.035 0.01 0.000 Wet.
BTR12 05/06/86 11:20 Trace 490.472 40.993 0.01 0.000
BTR12 05/13/86 10:40 Trace 497.444 47.965 0.01 0.000 Three droplets only.
BTR12 OS/20/86 11:30 Trace 504.479 55.000 0.01 0.000
BTR12 OS/27/86 12:15 Trace 511.510 62.031 0.01 0.000
BTR12 06/03/86 11:35 Trace 518.483 69.004 0.01 0.000 A few drops.
BTR12 06/10/86 12:30 NA 525.521 76.042 0.01 0.000 Dry, plug had been removed.
BTR12 06/17/86 11:40 Trace 532.486 83.007 0.01 0.000
BTR12 06/24/86 12:10 Trace 539.507 90.028 0.01 0.000 A few drops.
BTR12 07/01/86 11:40 NA 546.486 97.007 0.01 0.000 Dry.
BTR12 07/08/86 11:52 NA 553.494 104.015 0.01 0.000 Wet.
BTR12 07/16/86 12:03 Trace 561.502112.023 0.01 0.000 Small pool at end of hole.
BTR12 07/22186 11: 00 NA 567.458 117.979 0.01 0.000 Damp.
BTR12 07/29/86 11:45 NA 574.490 125.011 0.01 0.000 Small pool at back.
BTR12 08/05/86 12:12 NA 581. 508 132.029 0.01 0.000 Small pool at back.
BTR12 08/12/86 09:30 NA 588.396 138.917 0.01 0.000 Dry, not sealed.
BTR12 08/19/86 12:38 NA 595.526 146.047 0.01 0.000 Dry, no vacuum.
BTR12 08/26/86 12:11 NA 602.508 153.029 0.01 0.000 Not sealed, dry.
BTR12 09/04/86 12:05 Trace 611.503 162.024 0.01 0.000 A few drops.
BTR12 09/09/86 12:30 Trace 616.521 167.042 0.01 0.000
BTR12 09/16/86 11:29 Trace 623.478 173.999 0.01 0.000
BTR12 09/23/86 11:48 Trace 630.492 181.013 0.01 0.000 A few drops.
BTR12 10/01/86 08:34 Trace 638.357 188.878 0.01 0.000
BTR12 10/08/86 13:59 Trace 645.583 196.104 0.01 0.000 Inside of tube is damp.
BTR12 10/14/86 10:00 NA 651.417201.938 0.01 0.000 Pumped only, no collection.
BTR12 11/05/86 13:06 Trace 673.546 224.067 0.01 0.000 Estimated 0.001 liters.
BTR12 11/20/86 14:38 00.00 688.610239.131 0.01 0.000 Trace.
BTR12 12/30/86 09:47 NA 728.408 39.798 0.01 0.000 Damp, no vacuum.
BTR12 03/06/87 10:00 NA 794.417 105.807 0.01 0.000 Dry, no vacuum.
BTR12 03/30/87 10:11 0.00 818.424 24.007 0.01 0.000 Dry.
BTR12 06/17/87 09:11 0.00 897.383 102.966 0.01 0.000 Dry.
BTR12 07/28/87 10:01 0.00 938.417 144.000 0.01 0.000 Dry.
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WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used liters per

1/01/85 For CoL lected Day
Calc.

BX01 06/02/84 00:00 NA 0.000 0.000 0.00 0.000 Room B completed.
BX01 01/27/85 00:00 NA 0.000 1.000 0.00 0.000 Downhole drilled 1/24/85 to 1/27/85. Wet core and

brine encountered 1/26/85 at 35 to 36.5 feet.
BX01 02/05/85 11:00 00.39 35.458 11.041 0.39 0.035 First time collected.
BX01 02/11/85 12:00 00.72 41.500 6.042 1.11 0.119
BX01 02/19/85 13:00 00.70 49.542 8.042 1.81 0.087
BX01 02/26/85 12:45 00.61 56.531 6.989 2.42 0.087
BX01 03/07185 09:15 00.70 65.385 8.854 3.12 0.079
BX01 03/12/85 11:4500.41 70.490 5.105 3.53 0.080
BX01 03/20/85 12:50 00.61 78.535 8.045 4.14 0.076
BX01 03/26/85 10:45 00.45 84.448 5.913 4.59 0.076
BX01 04/02/85 11:4400.51 91.489 7.041 5.10 0.072
BX01 04/10/85 11:3800.55 99.485 7.996 5.65 0.069
BX01 04/17/85 11:00 00.45 106.458 6.973 6.10 0.065
BX01 04/23/85 10:05 00.38 112.420 5.962 6.48 0.064 Room B heaters turned on 4/23/85.
aX01 05/01/85 11:4000.46 120.486 8.066 6.94 0.057
BX01 06/04/85 09:30 02.00 154.396 33.910 8.94 0.059 First check in several weeks.
BX01 07/16/85 10:15 02.34 196.427 42.031 11.28 0.056 Brine effervesces.
aX01 08/26/85 13:56 02.38 237.581 41.154 13.66 0.058 Room temp. 98 degrees F. at collar, l03 F. in

center of room.
aX01 10/08/85 12:00 02.27 280.500 42.919 15.93 0.053
aX01 11/21/85 10:05 02.42 324.420 43.920 18.35 0.055
aX01 12/04/85 13:35 00.69 337.566 13.146 19.04 0.052
aX01 01/31/86 10:25 02.95 395.434 57.868 21.99 0.051
aX01 02/12/86 09:30 00.80 407.396 11.962 22.79 0.067
aX01 04/16/86 11:00 03.45 470.458 63.062 26.24 0.055
aX01 04/30/86 09:45 00.73 484.406 13.948 26.97 0.052
aX01 05/06/86 09:18 00.30 490.387 5.981 27.27 0.050
aX01 06/10/86 10:20 01.85 525.431 35.044 29.12 0.053
aX01 08/19/86 10:50 03.21 595.451 70.020 32.33 0.046
BX01 09/09/86 11:00 01.30 616.458 21.007 33.63 0.062
aX01 10/01/86 11:08 01.16 638.464 22.006 34.79 0.053
aX01 11/05/86 10:00 NA 673.417 34.953 34.79 0.000 Not collected.
aX01 11/20/86 10:39 02.40 688.444 49.980 37.19 0.048
aX01 12/30/86 14:1001.75 728.590 40.146 38.94 0.044
BX01 02/03/87 11:00 01.67 763.458 34.868 40.61 0.048
aX01 03/06/87 11:50 NA 794.493 31.035 40.61 0.000 Room closed, bad back, not sampled.
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Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
CaLc.

BX02 06/02/84 00:00 NA 0.000 0.000 0.00 0.000 Room B compLeted.
BX02 02/01/85 00:00 NA 0.000 0.000 0.00 0.000 UphoLe driLLed 1/29/85 to 2/01/85.
BX02 02105/85 11:00 NA 35.458 1.000 0.00 0.000 No drips noticed.
BX02 02/19/85 13:00 NA 49.542 15.084 0.00 0.000 Tubing pLugged.
BX02 03/12/85 11:45 NA 70.490 36.032 0.00 0.000 Trace, few drops in jug.
BX02 03/20/85 12:5000.10 78.535 44.0n 0.10 0.002
BX02 03/26/85 10:45 00.12 84.448 5.913 0.22 0.020
BX02 04/02/85 11:4400.10 91.489 7.041 0.32 0.014
BX02 04/10/85 11:38 00.21 99.485 7.996 0.53 0.026
BX02 04/17/85 11:00 00.13 106.458 6.973 0.66 0.019
BX02 04/23/85 10:05 00.01 112.420 5.962 0.67 0.002 Room B heaters turned on 4/23/85. Low reading

probabLy due to partiaL bLockage of coLLecting
tube.

BX02 05/01/85 11:31 00.12 120.480 8.060 0.79 0.015
BX02 06/04/85 09:25 00.50 154.392 33.912 1.29 0.015 First check in severaL weeks.
BX02 07/16/85 10:00 00.16 196.417 42.025 1.45 0.004 Changed funneL.
BX02 10/08/85 12:00 00.04 280.500 84.083 1.49 0.000
BX02 01/17/86 09:00 00.26 381.375 100.875 1.75 0.003 Changed funneL.
BX02 01/31/86 10:15 NA 395.427 14.052 1.75 0.000
BX02 04/16/86 11:00 NA 470.458 89.083 1.75 0.000 Trace in pLastic tube, saLt buiLdup in tube and

container.
BX02 08/19/86 10:50 NA 595.451 214.076 1.75 0.000 Dry.
BX02 10/01/86 11:05 00.00 638.462 257.087 1.75 0.000 Dry.
BX02 11/05/86 10:00 NA 673.417 34.955 1.75 0.000 Dry.
BX02 11/20/86 10:37 NA 688.442 49.980 1.75 0.000 Dry.
BX02 12/30/86 14:05 NA 728.587 90.125 1.75 0.000 Dry.
BX02 02/03/87 NA: NA 763.000 125.538 1.75 0.000
BX02 03/06/87 11:50 NA 794.493 156.031 1.75 0.000 Room cLosed, bad bacle, not sampLed.
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BSEP DATA FOR HOLE DH15
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Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

DH15 03/13/84 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated at N1104/E1688.5.
DH15 03/21/84 00:00 NA 0.000 0.000 0.00 0.000 uphole drilled 3/20/84 to 3/21/84.
DH15 OS/20/86 00:00 NA 0.000 0.000 0.00 0.000 Collecting funneL and container instaLLed.
DH15 OS/27/86 15:00 NA 511.625 1.000 0.00 0.000 Trace of brine. First time collected.
DH15 06/03/86 09:15 00.02 518.385 7.760 0.02 0.003
DH15 06/10/86 10:40 00.04 525.444 7.059 0.06 0.006
DH15 06/17/86 09:45 00.03 532.406 6.962 0.09 0.004
DH15 06/24/86 10:00 00.05 539.417 7.011 0.14 0.007 Lots of clay has faLLen down hoLe and accumuLated

in coLLecting container.
DH15 07/01/86 12:30 00.05 546.521 7.104 0.19 0.007
DH15 07/08/86 09:50 00.05 553.410 6.889 0.24 0.007
DH15 07/16/86 09:40 00.06 561.403 7.993 0.30 0.008
DH15 07/22/86 09:15 00.05 567.385 5.982 0.35 0.008 CLay in coLLecting container.
DH15 07/29/86 09:55 00.05 574.413 7.028 0.40 0.007
DH15 08/05/86 10:20 00.05 581.431 7.018 0.45 0.007
DH15 08/12/86 09:45 00.05 588.406 6.975 0.50 0.007
DH15 08/19/86 10:20 00.05 595.431 7.025 0.55 0.007
DH15 08/26/86 10:00 00.05 602.417 6.986 0.60 0.007
DH15 09/04/86 09:50 00.06 611.410 8.993 0.66 0.007
DH15 09/09/86 11:00 00.03 616.458 5.048 0.69 0.006
DH15 09/16/86 09:25 00.05 623.392 6.934 0.74 0.007
DH15 09123/86 09:30 00.06 630.396 7.004 0.80 0.009
DH15 10/01/86 11:2900.06 638.478 8.082 0.86 0.007
DH15 11/05/86 10:15 0.22 673.427 34.949 1.08 0.006
DH15 11/20/86 11:28 00.07 688.478 15.051 1.15 0.005
DH15 12/31/86 11:37 00.18 729.484 41.006 1.33 0.004
DH15 03/30/87 12:02 0.41 818.501 89.017 1.74 0.005
DH15 05/07/87 10:22 0.17 856.432 37.931 1.91 0.004
DH15 06/17/87 11:20 0.21 897.472 41.040 2.12 0.005
DH15 07/28/87 12:07 0.14 938.505 41.033 2.26 0.003
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

DH35

DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35

DH35
DH35
DH35
DH35
DH35
DH35
DH35

DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35

11/21/84 00:00 NA

01/27/85 00:00 NA
02/05/85 11:15 NA
03/05/85 10:00 00.19
03/12/85 10:00 00.17
03/20/85 10:2600.19
03/26/85 09:45 00.13
04/02/85 10:15 00.15
04/10/85 10:14 00.19
04/23/85 11:46 00.12
04/30/85 11:09 00.16
05/07/85 09:53 00.14
05/14/85 10:48 00.16
OS/21/85 10:42 00.15
OS/29/85 10:00 00.15
06/11/85 10:1000.02
07/09/85 11:1000.06
07/16/85 11:48 00.13
07/24/85 10:3700.12
07/30/85 10:17 00.08
08/06/85 10:37 00.08
08/14/85 10:53 00.11
08/20/85 11:05 00.09
08/28/85 10:00 00.14
09/04/85 10:3000.11
09/10/85 10:3800.11
09/17/85 09:40 00.12
09/24/85 09:48 00.07
10/08/85 10:44 00.08
10/15/85 10:1700.06
10/29/85 09:42 00.06
11/05/85 09:24 00.08
11/13/85 10:06 00.11
11/21/85 11:32 00.07
11/26/85 11:25 00.05
01/23/86 10:40 00.06

01/31/86 12:16 00.06
02/12/86 10:55 00.09
02/19/86 11 :45 00.07
02/28/86 13:20 00.06
03/06/86 10:45 00.03
03/13/86 10:10 00.07
03/26/86 10:20 NA

04/02/86 09:40 NA
OS/27/86 15:45 NA
06/03/86 10:08 00.01
06/10/86 11:35 00.02
06/17/86 10:58 00.01
06/24/86 10: 57 00.02
07/01/86 14:03 00.02
07/08/86 10:37 00.02
07/16/86 10:36 00.03
07/22/86 10:05 NA
07/29/86 10:35 00.01
08/05/86 11: 13 00.03
08/12/86 10:35 00.03
08/19/86 11:35 00.01
08/26/86 10:38 NA
09/04/86 10:40 00.01
09/09/86 10:10 NA
09/16/86 10:13 NA
09/23/86 10:11 NA
10/01/86 12:1600.00
10/08/86 11:08 NA
11/05/86 11:28 NA
11/20/86 NA: NA

0.000

0.000
35.469
63.417
70.417
78.435
84.406
91.427
99.426

112.490
119.465
126.412
133.450
140.446
148.417
161.424
189.465
196.492
204.442
210.428
217.442
225.453
231.462
239.417
246.438
252.443
259.403
266.408
280.447
287.428
301.404
308.392
316.421
324.481
329.476
387.444

395.511
407.455
414.490
423.556
429.448
436.424
449.431

456.403
511.656
518.422
525.483
532.457
539.456
546.585
553.442
561.442
567.420
574.441
581.467
588.441
595.483
602.443
611.444
616.424
623.426
630.424
638.511
645.464
673.478
688.000

0.000

0.000
1.000

28.948
7.000
8.018
5.971
7.021
7.999

13.064
6.975
6.947
7.038
6.996
7.971

13.007
28.041
7.027
7.950
5.986
7.014
8.011
6.009
7.955
7.021
6.005
6.960
7.005

14.039
6.981

13.976
6.988
8.029
8.060
4.995

57.968

8.067
11.944
7.035
9.066
5.892
6.976

13.007

19.979
75.232
81.998
7.061
6.974
6.999
7.129
6.857
8.000
5.978

12.999
7.026
6.974
7.042
6.960

15.961
4.980

11.982
18.980
27.067
6.953

28.014
42.536

0.00 0.000 Approximate date this part of Room G was
excavated.

0.00 0.000 Uphole drilled 1/26/85 to 1/27/85.
0.00 0.000 Started to drip.
0.19 0.007 Salt crystals in container. First time collected.
0.36 0.024 Salt crystals in container.
0.55 0.024
0.68 0.022
0.83 0.021 Salt crystals in container.
1.02 0.024
1.14 0.009
1.30 0.023 Clay in container.
1.44 0.020
1.60 0.023
1.75 0.021
1.90 0.019
1.92 0.002
1.98 0.002
2.11 0.019
2.23 0.015
2.31 0.013 Clay in container.
2.39 0.011 Clay chunks in container.
2.50 0.014
2.59 0.015
2.73 0.018
2.84 0.016
2.95 0.018
3.07 0.017
3.14 0.010
3.22 0.006
3.28 0.009
3.34 0.004
3.42 0.011
3.53 0.014
3.60 0.009
3.65 0.010 Changed collecting container.
3.71 0.001 Clay in collecting container. Entry has been

restricted since 12/10/85 due to mining
activities.

3.n 0.007
3.86 0.008
3.93 0.010
3.99 0.007
4.02 0.005
4.09 0.010
4.09 0.000 Funnel broken, 5 inch stalactite formed from

collar.
4.09 0.000 Installed new funnel.
4.09 0.000 Trace of brine.
4.10 0.000
4.12 0.003
4.13 0.001
4.15 0.003
4.17 0.003
4.19 0.003
4.22 0.004
4.22 0.000 Trace of brine. Cleaned soft clay out of funnel.
4.23 0.001
4.26 0.004
4.29 0.004
4.30 0.001
4.30 0.000 Trace collected.
4.31 0.001
4.31 0.000 Trace collected.
4.31 0.000 Trace collected.
4.31 0.000 Trace.
4.31 0.000 Trace, none collected.
4.31 0.000 Small amount not collected.
4.31 0.000 Damp, not collected.
4.31 0.000 Not sampled, looked dry.
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

DH35 12/30/86 12:15 NA 728.510 83.046 4.31 0.000
DH35 02/03/87 NA: NA 763.000 117.536 4.31 0.000
DH35 03/06/87 11:25 NA 794.476 149.012 4.31 0.000 Dry.
DH35 03/30/87 11:20 0.00 818.472 23.996 4.31 0.000 Dry.
DH35 05/07/87 11:35 0.00 856.483 62.007 4.31 0.000 Dry.
DH35 06/18/87 12:10 0.00 898.507 104.031 4.31 0.000 Dry.
DH35 07/28/87 11:15 0.00 938.469 143.993 4.31 0.000 Dry.
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days cumuLative Liters Remarks
Removed Since Used liters per

1/01/85 For Collected Day
CaLc.

DH36 11/21/84 00:00 NA 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.

DH36 01/26/85 00:00 NA 0.000 0.000 0.00 0.000 DownhoLe driLLed 1/26/85.
DH36 01/28/85 09:00 NA 27.375 1.000 0.00 0.000 Moist muck at the bottom.
DH36 02/05/85 11:15 02.50 35.469 9.094 2.50 0.275 About 1 ft. muck, brine and hydrauLic fluid.

First time baiLed.
DH36 02/11/85 11:00 01.51 41.458 5.989 4.01 0.252 Brine, muck, hydrauLic fluid.
DH36 02/19/85 12:1001.78 49.507 8.049 5.79 0.221 Some muck.
DH36 02/26/85 10:45 01.48 56.448 6.941 7.27 0.213 Brine and muck.
DH36 03/05/85 10:00 01.76 63.417 6.969 9.03 0.253
DH36 03/12/85 10:00 01.55 70.417 7.000 10.58 0.221
DH36 03/20/85 10:26 01.59 78.435 8.018 12.17 0.198
DH36 03/26/85 09:45 01.35 84.406 5.971 13.52 0.226
DH36 04/02/85 10:15 01.58 91.427 7.021 15.10 0.225
DH36 04/10/85 10:25 01.71 99.434 8.007 16.81 0.214
DH36 04/17/85 13:30 01.49 106.562 7.128 18.30 0.209
DH36 04/23/85 11:4601.45 112.490 5.928 19.75 0.245
DH36 04/30/85 11:21 01.49 119.473 6.983 21.24 0.213
DH36 05/07/85 09:5801.55 126.415 6.942 22.79 0.223

~
DH36 05/14/85 10:5401.77 133.454 7.039 24.56 0.251
DH36 OS/21/85 10:45 01.61 140.448 6.994 26.17 0.230

.. DH36 OS/29/85 10:00 01.50 148.417 7.969 27.67 0.188
DH36 06/04/85 11:3301.40 154.481 6.064 29.07 0.231
DH36 06/11/85 11:15 01.55 161.469 6.988 30.62 0.222

~
DH36 06/18/85 10:1701.58 168.428 6.959 32.20 0.227
DH36 06/25/85 10:40 01.43 175.444 7.016 33.63 0.204

II DH36 07/02/85 11:0001.59 182.458 7.014 35.22 0.227
DH36 07/09/85 11:15 01.54 189.469 7.011 36.76 0.220
DH36 07/16/85 11:5001.58 196.493 7.024 38.34 0.225 Brine effervesces.

~
DH36 07/24/85 10:46 01.78 204.449 7.956 40.12 0.224
DH36 07/30/85 10:20 01.39 210.431 5.982 41.51 0.232

.. DH36 08/06/85 10:4301.70 217.447 7.016 43.21 0.242
DH36 08/14/85 11:02 01.58 225.460 8.013 44.79 0.197 Valve Leaked, some brine drained back down hole.

DH36 08/20/85 11:11 01.42 231.466 6.006 46.21 0.236
"I DH36 08/28/85 10:00 01.94 239.417 7.951 48.15 0.244

DH36 09/04/85 10:3201.69 246.439 7.022 49.84 0.241

II DH36 09/10/85 10:35 01.41 252.441 6.002 51.25 0.235
DH36 09/17/85 09:42 01.53 259.404 6.963 52.78 0.220
DH36 09/24/85 09:5001.53 266.410 7.006 54.31 0.218, DH36 10/01/85 09:55 01.58 273.413 7.003 55.89 0.226

I DH36 10/08/85 10:5201.63 280.453 7.040 57.52 0.232
/I DH36 10/15/85 10:3001.58 287.438 6.985 59.10 0.226

DH36 10/23/85 10:2301.82 295.433 7.995 60.92 0.228
DH36 10/29/85 09:51 01.36 301.410 5.9n 62.28 0.228

" DH36 11/05/8509:2701.63 308.394 6.984 63.91 0.233
DH36 11/13/85 10:1401.79 316.426 8.032 65.70 0.223

III DH36 11/21/85 11:3601.91 324.483 8.057 67.61 0.237
DH36 11/26/85 11:3001.01 329.479 4.996 68.62 0.202
DH36 12/03/85 13:35 01.50 336.566 7.087 70.12 0.212

" DH36 12/10/85 12:1501.52 343.510 6.944 71.64 0.219

iii
DH36 01/23/86 11:00 09.30 387.458 43.948 80.94 0.212 Entry restricted since 12/10/85 due to mining

activities.
DH36 01/31/86 12:2001.38 395.514 8.056 82.32 0.171

.. DH36 02/12/86 11:00 03.02 407.458 11.944 85.34 0.253
DH36 02/19/86 11:45 01.55 414.490 7.032 86.89 0.220
DH36 02/28/86 13:2001.85 423.556 9.066 88.74 0.204

I DH36 03/06/86 10:45 01.30 429.448 5.892 90.04 0.221 VoLume was estimated.
DH36 03/13/86 10:10 01.50 436.424 6.976 91.54 0.215

~
DH36 03/26/86 10:20 02.56 449.431 13.007 94.10 0.197

I
DH36 04/02/86 09:40 01.75 456.403 6.972 95.85 0.251

~
DH36 04/08/86 09:45 00.97 462.406 6.003 96.82 0.162
DH36 04/16/86 12:25 01.65 470.517 8.111 98.47 0.203
DH36 04/24/86 10:20 02.00 478.431 7.914 100.47 0.253

~
DH36 04/30/86 10:55 01.21 484.455 6.024 101.68 0.201
DH36 05/06/86 10:14 01.20 490.426 5.971 102.88 0.201, DH36 05/13/86 11:13 01.42 497.467 7.041 104.30 0.202
DH36 OS/20/86 11:1001.50 504.465 6.998 105.80 0.214
DH36 OS/27/86 15:45 01.40 511.656 7.191 107.20 0.195

~ DH36 06/03/86 10:10 01.38 518.424 6.768 108.58 0.204
DH36 06/10/86 11:35 01.24 525.483 7.059 109.82 0.176 Valve leaked, some brine drained back down hole.

I DH36 06/17/86 11:00 01.65 532.458 6.975 111.47 0.237

•I
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

DH36 06/24/86 11:00 01.45 539.458 7.000 112.92 0.207
DH36 07/01/86 14:05 01.55 546.587 7.129 114.47 0.217
DH36 07/08/86 10:45 01.40 553.448 6.861 115.87 0.204
DH36 07/16/86 10:45 01.76 561.448 8.000 117.63 0.220
DH36 07/22/86 10:0701.29 567.422 5.974 118.92 0.216
DH36 07/29/86 10:40 01.45 574.444 7.022 120.37 0.206
DH36 08/05/86 11:20 01.46 581.472 7.028 121.83 0.208
DH36 08/12/86 10:3701.50 588.442 6.970 123.33 0.215
DH36 08/19/86 11:35 01.38 595.483 7.041 124.71 0.196
DH36 08/26/86 10:38 01.49 602.443 6.960 126.20 0.214 Static level not measured.
DH36 09/04/86 10:41 01.70 611.445 9.002 127.90 0.189
DH36 09/09/86 10:15 01.20 616.427 4.982 129.10 0.241
DH36 09/16/86 10:20 01.37 623.431 7.004 130.47 0.196
DH36 09/23/86 10:18 01.40 630.429 6.998 131.87 0.200
DH36 10/01/86 12:18 01.76 638.513 8.084 133.63 0.218
DH36 10/08/86 11:10 01.44 645.465 6.952 135.07 0.207 Brine efferveces as it is poured into beaker.
DH36 10/14/86 11:57 01.21 651.498 6.033 136.28 0.201 Static level not measured.
DH36 11/05/86 11:38 4.28 673.485 21.987 140.56 0.195
DH36 11/20/86 12:35 03.12 688.524 15.039 143.68 0.207
DH36 12/30/86 12:25 01.72 728.517 0.000 143.68 0.000 Partial evacuation. No calculation. Do not plot or

use zero value.
DH36 12/31/86 12:38 6.54 729.526 41.002 151.94 0.201 Calculated using 8.26 liters in 41.002 days (1.72

l. 12/30/86 plus 6.54 l. 12/31/86).
DH36 02103/87 13:35 06.84 763.566 34.040 158.78 0.201
DH36 03/06/87 11:20 5.84 794.472 30.906 164.62 0.189
DH36 03/30/87 11:27 4.95 818.477 24.005 175.41 0.198
DH36 05/07/8711:33 6.62 856.481 38.004 182.03 0.174
DH36 06/17/87 10:45 7.25 897.448 0.000 189.28 0.000 Some brine left in hole, no calculation.
DH36 06/18/87 12:10 0.49 898.507 42.026 189.77 0.184 Original l/day calculation too high due to

residual brine left in hole. Recalculated using
7.74 l (7.25 l 6/17/87 plus 0.49 l 6/18/87).

DH36 07/28/87 11:27 7.76 938.477 39.970 197.53 0.194
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BSEP DATA FOR HOLE DH37

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Ltters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.
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DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37
DH37

12/05/84 00:00 NA
01/26/85 00:00 NA
02/05/85 11:15 NA
03/05/85 10:10 00.06
03/12/85 10:00 00.06
03/26/85 09:50 NA
04/17/85 13:30 00.06
04/23/85 11:41 00.04
04/30/85 10:50 00.03
05/07/85 09:45 00.06
05/14/85 10:37 00.07
OS/21/85 10:31 00.06
OS/29/85 10:00 00.06
06/04/85 11:22 00.05
06/11/85 10:32 00.05
06/18/85 10:05 00.08
06/25/85 10:44 00.05
07/02/85 11:00 00.04
07/09/85 11:00 00.03
07/16/85 11:4000.06
07/24/85 10:33 00.06
07/30/85 10:11 00.02
08/06/85 10:32 00.01
08/14/85 10:49 00.02
08/20/85 10:56 00.03
08/28/85 09:55 00.04
09/04/85 10:21 00.02
09/10/85 10:14 00.03
09/17/85 09:35 00.02
09/24/85 09:45 00.02
10/01/85 09:50 00.01
10/15/85 10:10 00.01
10/23/85 10:17 00.02
10/29/85 09:35 00.02
07101/86 14:00 00.02
11/05/86 11:22 NA
11/20/86 12:25 NA
12/30/86 12:00 NA
02/03/87 NA: NA
03/06/87 11:05 NA
03/30/87 11:10 0.00
05/07/87 11:27 0.00
06/18/87 12:05 0.00
07/28/87 10:53 0.00

0.000 0.000
0.000 0.000

35.469 1.000
63.424 28.955
70.417 6.993
84.410 13.993

106.562 36.145
112.487 5.925
119.451 6.964
126.406 6.955
133.442 7.036
140.438 6.996
148.417 7.979
154.474 6.057
161.439 6.965
168.420 6.981
175.447 7.027
182.458 7.011
189.458 7.000
196.486 7.028
204.440 7.954
210.424 5.984
217.439 7.015
225.451 8.012
231.456 6.005
239.413 7.957
246.431 7.018
252.426 5.995
259.399 6.973
266.406 7.007
273.410 7.004
287.424 14.014
295.428 8.004
301.399 5.971
546.583 245.184
673.474 126.891
688.517141.934
728.500 181.917
763.000 216.417
794.462 247.879
818.465 24.003
856.477 62.015
898.503 104.041
938.453 143.991

0.00 0.000 Approximate date this part of Room G excavated.
0.00 0.000 uphole drilled 1/25/85 to 1/26/85.
0.00 0.000 Started to drip.
0.06 0.002 Stalactite in collecting container.
0.12 0.009 Salt crystals in collecting container.
0.12 0.000 Trace, none collected.
0.18 0.002
0.22 0.007
0.25 0.004
0.31 0.009
0.38 0.010
0.44 0.009
0.50 0.008
0.55 0.008
0.60 0.007
0.68 0.011 Stalactites in collecting container.
0.73 0.007
0.77 0.006
0.80 0.004
0.86 0.009
0.92 0.008
0.94 0.003
0.95 0.001
0.97 0.002
1.00 0.005
1.04 0.005
1.06 0.003
1.09 0.005
1.11 0.003
1.13 0.003
1.14 0.001
1.15 0.001
1.17 0.002
1.19 0.003
1.21 0.000
1.21 0.000 Dry.
1.21 0.000 Dry, not coLLected.
1.21 0.000
1.21 0.000
1.21 0.000 Dry.
1.21 0.000 Dry.
1.21 0.000 Dry.
1.21 0.000 Dry.
1.21 0.000 Dry.
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BSEP DATA FOR HOLE DH3S

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days CumuLative Liters Remarks
Removed Since Used Liters per

1/01/85 For CoLLected Day
Calc.

DH38 07/01/86 14:01 00.40 546.584 7.131 31.58 0.056
DH38 07/08/86 10:30 00.38 553.438 6.854 31.96 0.055
DH38 07/16/86 10:34 00.43 561.440 8.002 32.39 0.054
DH38 07/22/86 09:58 00.35 567.415 5.975 32.74 0.059
DH38 07/29/86 10:40 00.38 574.444 7.029 33.12 0.054
DH38 08/05/86 11: 10 00.39 581.465 7.021 33.51 0.056
DH38 08/12/86 10:30 00.40 588.438 6.973 33.91 0.057
DH38 08/19/86 11:30 00.41 595.479 7.041 34.32 0.058
DH38 08/26/86 10:32 00.36 602.439 6.960 34.68 0.052
DH38 09/04/86 10:35 00.49 611.441 9.002 35.17 0.054
DH38 09/09/86 10:00 00.30 616.417 4.976 35.47 0.060
DH38 09/16/86 10:11 00.38 623.424 7.007 35.85 0.054
DH38 09/23/86 10:10 00.37 630.424 7.000 36.22 0.053
DH38 10/01/86 12:07 00.43 638.505 8.081 36.65 0.053
DH38 10/08/86 11:30 00.36 645.479 6.974 37.01 0.052
DH38 10/14/86 11:45 00.35 651.490 6.011 37.36 0.058
DH38 11/05/86 11:26 1.10 673.476 21.986 38.46 0.051
DH38 11/20/86 12:27 00.82 688.519 15.043 39.28 0.055
DH38 12/30/86 12:15 01.87 728.510 39.991 41.15 0.047
DH38 02/03/87 13: 1S 01.72 763.552 35.042 42.87 0.049
DH38 03/06/87 11:05 1.58 794.462 30.910 44.45 0.051
DH38 03/30/8711:13 1.17 818.467 24.005 45.62 0.047
DH38 OS/07/87 11:20 1.89 856.472 38.005 47.51 0.050
DH38 06/17/8710:45 1.91 897.448 0.000 49.42 0.000 Some brine left in hole, no calculation.
DH38 06/18/87 12:05 0.16 898.503 42.031 49.58 0.049 Calculated using 2.07 liters (1.91 l. 6/17/87 plus

0.16 l. 6/18/87).
DH38 07/28/87 10:53 1.88 938.453 39.950 51.46 0.047



BSEP DATA FOR HOLE DH39

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A

Page 50 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per
For CoLLected Day

CaLc.

DH39 12/13/84 00:00 NA 0.000 0.000 0.00 0.000 Approximate date that part of Room G was
excavated.

DH39 01/24/85 00:00 NA 0.000 0.000 0.00 0.000 UphoLe driLLed.
DH39 02/05/85 11:15 NA 35.469 1.000 0.00 0.000 Moist, no stalactites.
DH39 02/26/85 10:25 NA 56.434 21.965 0.00 0.000 wet, none collected, back wet in 1.5 ft circle.
DH39 03/12/85 10:00 NA 70.417 35.948 0.00 0.000 Trace, saLt crystaLs in container.
DH39 03/26/85 09:55 NA 84.413 49.944 0.00 0.000 Trace, none collected.
DH39 05/07/85 09:37 00.01 126.401 91.932 0.01 0.000
DH39 05/29/85 11:30 00.03 148.479 22.078 0.04 0.001 Stalactites in sample.
DH39 11/05/86 11:10 NA 673.465 524.986 0.04 0.000 Dry.
DH39 11/20/86 NA: NA 688.000 539.521 0.04 0.000 Dry, not collected.
DH39 12/30/86 11:45 NA 728.490 580.011 0.04 0.000
DH39 02103/87 NA: NA 763.000 614.521 0.04 0.000
DH39 03/06/87 11:00 NA 794.458 645.979 0.04 0.000 Dry.
DH39 03/30/87 11:05 0.00 818.462 24.004 0.04 0.000 Dry.
DH39 05/07/87 11:20 0.00 856.472 62.014 0.04 0.000 Dry.
DH39 06/18/87 12:00 0.00 898.500 104.042 0.04 0.000 Dry.
DH39 07/28/87 11:03 0.00 938.460 144.002 0.04 0.000 Dry.

11

II

III

1
!
)1I

"..
..
II



APPENDIX A

BSEP DATA FOR HOLE DH40 Page 51 of Bf

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For collected Day
Calc.

DH40 12/13/84 00:00 NA 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.
DH40 01/25/85 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 1/24185 to 1/25/85.
DH40 01/28/85 09:00 NA 27.375 1.000 0.00 0.000 Dry.
DH40 02/05/85 11:15 NA 35.469 9.094 0.00 0.000 Moist at bottom.
DH40 03/12/85 10:10 NA 70.424 44.049 0.00 0.000 Hoist muck.
DH40 03/26/85 09:55 NA 84.413 58.038 0.00 0.000 Hoist muck.
DH40 04/17/85 13:3000.98 106.562 80.1t87 0.98 0.012 Brine, muck, and oil.
DH40 04/23/85 11:3300.26 112.481 5.9'19 1.24 0.044 Brine and muck.
DH40 04/30/85 10:4900.11 119.451 6.970 1.35 0.016 Feel something spongy in bottom of hole.
DH40 05/07/85 09:4200.10 126.404 6.953 1.45 0.014
DH40 05/14/85 10:40 00.09 133.444 7.040 1.54 0.013
DH40 05/21/85 10:26 00.07 140.435 6.991 1.61 0.010
DH40 05/29/85 11:3000.08 148.479 8.044 1.69 0.010

'\ DH40 06/04/85 11:1500.10 154.469 5.990 1.79 0.017 contained a lot of salt muck.
DH40 06/11/85 10:30 00.05 161.438 6.969 1.84 0.007

11/
DH40 06/18/85 10:01 00.09 168.417 6.979 1.93 0.013
DH40 06/25/85 11:00 00.08 175.458 7.041 2.01 0.011
DH40 07102/85 11:00 00.09 182.458 7.000 2.10 0.013

"I DH40 07/09/85 10:45 00.12 189.448 6.990 2.22 0.017
DH40 07/16/85 11:3800.09 196.485 7.037 2.31 0.013

... DH40 07/24/85 10:31 00.07 204.438 7.953 2.38 0.009
DH40 07130/85 10:08 00.07 210.422 5.984 2.45 0.012
DH40 08/06/85 10:20 00.06 217.431 7.009 2.51 0.009

iii DH40 08/14/85 10:43 00.07 225.447 8.016 2.58 0.009

I DH40 08/20/85 10:50 00.05 231.451 6.004 2.63 0.008

if DH40 08/28/85 09:53 00.08 239.412 7.961 2.71 0.010
DH40 09/04/85 10:18 00.03 246.429 7.017 2.74 0.004
DH40 09/10/85 10:11 00.04 252.424 5.995 2.78 0.007

III DH40 09/17/85 09:31 00.03 259.397 6.973 2.81 0.004
DH40 09/24/85 09:40 00.06 266.403 7.006 2.87 0.009

III DH40 10/01/85 09:4700.06 273.408 7.005 2.93 0.009
DH40 10/08/85 10:32 00.04 280.439 7.031 2.97 0.006
DH40 10/15/85 10:05 00.09 287.420 6.981 3.06 0.013

"l DH40 10/23/85 10:13 00.04 295.426 8.006 3.10 0.005
DH40 10/29/85 09:32 00.07 301.397 5.971 3.17 0.012

Ii DH40 11/05/85 09:10 00.04 308.382 6.985 3.21 0.006
DH40 11/13/85 09:55 00.07 316.413 8.031 3.28 0.009
DH40 11/21/85 11:2400.02 324.475 8.062 3.30 0.002

It DH40 12/03/85 13:20 00.08 336.556 12.081 3.38 0.007
1 DH40 12/10/85 12:40 00.04 343.528 6.972 3.42 0.006

1/ DH40 01/23/8611:25 00.24 387.476 43.948 3.66 0.005 Entry restricted since 12/10/85 due to mining
activities.

DH40 01/31/86 12:10 00.02 395.507 8.031 3.68 0.002
III DH40 02/19/86 11:20 00.14 414.472 18.965 3.82 0.007

I
DH40 02128/86 13:10 00.05 423.549 9.077 3.87 0.006
DH40 03/13/86 10:00 00.02 436.417 12.868 3.89 0.002
DH40 04/24/86 10:05 00.13 478.420 42.003 4.02 0.003

III
DH40 05/20/86 11 :05 00.10 504.462 26.042 4.12 0.004
DH40 06/03/86 09:58 00.20 518.415 13.953 4.32 0.014

~
DH40 09/16/86 10:05 00.34 623.420 105.005 4.66 0.003 Did not collect for several months.
DH40 11/05/86 11:180.27 673.471 50.051 4.93 0.005
DH40 11/20/86 NA: NA 688.000 14.529 4.93 0.000 Not sampled.

.- DH40 12/30/86 12:00 00.25 728.500 55.029 5.18 0.005
I DH40 02/03/8713:00 00.13 763.542 35.042 5.31 0.004

III DH40 03/06/87 10:55 0.09 794.455 30.913 5.40 0.003
DH40 03/30/8711:05 0.10 818.462 24.007 5.50 0.004
DH40 06/18/8712:000.19 898.500 80.038 5.69 0.002



BSEP DATA FOR HOLE DH41

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A

Page 52 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
CaLc.

DH41 12/30/84 00:00 NA 0.000 0.000 0.00 0.000 APhroximate date this part of Room G excavated.
DH41 01/24/85 00:00 NA 0.000 0.000 0.00 0.000 Up oLe driLLed 1/23/85 to 1/24/85.
DH41 02/05/85 11:15 NA 35.469 1.000 0.00 0.000 Moist, no staLactites.
DH41 03/26/85 10:05 NA 84.420 49.951 0.00 0.000 Trace, none coLlected.
DH41 05/07/85 09:21 00.01 126.390 91.921 0.01 0.000
DH41 OS/29/85 10:00 00.01 148.417 22.027 0.02 0.000 Trace.
DH41 07/24/85 10:13 00.01 204.426 56.009 0.03 0.000
DH41 08/20/85 12:00 00.01 231.500 27.074 0.04 0.000 Trace.
DH41 08/28/85 09:35 00.02 239.399 7.899 0.06 0.003
DH41 09/17/85 09:20 00.01 259.389 19.990 0.07 0.001
DH41 02/19/86 11:2000.05 414.472 155.083 0.12 0.000 Lots of salt crystals and lumps of cLay in

container.
DH41 11/05/86 11:00 NA 673.458 258.986 0.12 0.000 Dry. FunneL has been removed, saLt crust on

coLLar.
DH41 11/20/86 12:07 NA 688.505 274.033 0.12 0.000 Dry.
DH41 12/30/86 12:50 NA 728.535 314.063 0.12 0.000
DH41 02/03/87 NA: NA 763.000 348. 528 0.12 0.000
DH41 03/05/87 10:55 NA 793.455 378.983 0.12 0.000 Crusty.
DH41 03/30/87 11:00 0.00 818.458 25.003 0.12 0.000 Dry.
DH41 05/07/87 11:090.00 856.465 63.010 0.12 0.000 Dry.
DH41 06/18/8711:560.00 898.497 105.042 0.12 0.000 Dry.
DH41 07/28/87 11:03 0.00 938.460 145.005 0.12 0.000 Dry.

~
I..



APPENDIX A

BSEP DATA FOR HOLE DH42 Page 53 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

'!I Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

DH42 12/30/84 00:00 NA 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.
J DH42 01/23/85 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled.

DH42 01/28/85 09:00 NA 27.375 1.000 0.00 0.000 Moist muck at the bottom.
DH42 02/05/85 11:15 00.27 35.469 9.094 0.27 0.030 First time collected.

~ DH42 02/11/85 11:00 00.30 41.458 5.989 0.57 0.050

J
DH42 02/19/85 13:10 00.33 49.549 8.091 0.90 0.041
DH42 02/26/85 10:45 00.26 56.448 6.899 1.16 0.038
DH42 03/05/85 10:00 00.28 63.417 6.969 1.44 0.040

I~
DH42 03/12/85 10:20 00.25 70.431 7.014 1.69 0.036
DH42 03/20/85 10:54 00.25 78.454 8.023 1.94 0.031 Valve leaked, some brine drained back down hole.

iii
DH42 03/26/85 10:06 00.28 84.421 5.967 2.22 0.047
DH42 04/02/85 10:45 00.26 91.448 7.027 2.48 0.037
DH42 04/10/85 10:45 00.29 99.448 8.000 2.77 0.036

Ol\ DH42 04/17/85 13:30 00.24 106.562 7.114 3.01 0.034
DH42 04/23185 13:23 00.04 112.558 5.996 3.05 0.007 Significant volume of brine drained back down

III
hole.

DH42 04/30/85 10:31 00.38 119.438 6.880 3.43 0.055
DH42 05/07/85 09:25 00.33 126.392 6.954 3.76 0.047

11\ DH42 05/14/85 10:30 00.25 133.438 7.046 4.01 0.035
DH42 OS/21/85 10:17 00.26 140.428 6.990 4.27 0.037

~
DH42 05/29/85 10:10 00.30 148.424 7.996 4.57 0.038
DH42 06/04/85 10:45 00.22 154.448 6.024 4.79 0.037
DH42 06/11/85 10:10 00.25 161.424 6.976 5.04 0.036

"! DH42 06/18/85 09:53 00.25 168.412 6.988 5.29 0.036
DH42 06/25/85 11:15 00.25 175.469 7.057 5.54 0.035

If DH42 07/02/85 11:00 00.24 182.458 6.989 5.78 0.034
DH42 07/09/8510:30 00.25 189.438 6.980 6.03 0.036
DH42 07/16/85 11:08 00.25 196.464 7.026 6.28 0.036 Brine effervesces.

~
DH42 07/24/85 10:19 00.28 204.430 7.966 6.56 0.035
DH42 07/30/85 09:57 00.22 210.415 5.985 6.78 0.037

• DH42 08/06/85 10:13 00.26 217.426 7.011 7.04 0.037
DH42 08/14/85 10:59 00.27 225.458 8.032 7.31 0.034
DH42 08/20/85 10:45 00.21 231.448 5.990 7.52 0.035

I!II DH42 08/28/85 09:45 00.29 239.406 7.958 7.81 0.036
DH42 09/04/85 10: 12 00.25 246.425 7.019 8.06 0.036

If DH42 09/10/85 09:56 00.21 252.414 5.989 8.27 0.035
DH42 09/17/85 09:26 00.28 259.393 6.979 8.55 0.040
DH42 09/24/85 09:37 00.24 266.401 7.008 8.79 0.034.. DH42 10101/85 09:44 00.24 273.406 7.005 9.03 0.034

i DH42 10/08185 10:25 00.23 280.434 7.028 9.26 0.033,. DH42 10/15/85 10:00 00.23 287.417 6.983 9.49 0.033
DH42 10/23/85 10:07 00.26 295.422 8.005 9.75 0.032
DH42 10/29/85 09:16 00.24 301.386 5.964 9.99 0.040

"! DH42 11/05/85 09:05 00.22 308.378 6.992 10.21 0.031

II
DH42 11/13/85 09:46 00.26 316.407 8.029 10.47 0.032
DH42 11/21/85 10:53 00.26 324.453 8.046 10.73 0.032
DH42 11/26/85 10:5900.16 329.458 5.005 10.89 0.032

llI\
DH42 12/03/85 13:10 00.20 336.549 7.091 11.09 0.028

I DH42 12/10/85 12:50 00.22 343.535 6.986 11.31 0.031
I DH42 01/23/8611:3001.32 387.479 43.944 12.63 0.030 Entry restricted since 12/10/85 due to mining

iii activities.
DH42 01/31/86 12:05 00.30 395.503 8.024 12.93 0.037,. DH42 02/12/86 10:35 00.38 407.441 11.938 13.31 0.032
DH42 02/19/86 11:10 00.22 414.465 7.024 13.53 0.031

.. DH42 02/28/86 13:00 00.31 423.542 9.077 13.84 0.034
DH42 03/06186 10:3000.17 429.438 5.896 14.01 0.029
DH42 03/13/86 09:53 00.21 436.412 6.974 14.22 0.030

~
DH42 03/26/86 10:00 00.39 449.417 13.005 14.61 0.030

I
DH42 04/02/86 09:25 00.20 456.392 6.975 14.81 0.029

III DH42 04/08/8609:30 00.20 462.396 6.004 15.01 0.033
DH42 04/16/86 11:55 00.24 470.497 8.101 15.25 0.030
DH42 04/24/86 09:55 00.21 478.413 7.916 15.46 0.027

I': DH42 04/30/86 10:41 00.17 484.445 6.032 15.63 0.028
DH42 05/06/86 10:10 00.19 490.424 5.979 15.82 0.032

• DH42 05/13/86 10:0000.20 497.417 6.993 16.02 0.029
DH42 05/20/86 11:0000.20 504.458 7.041 16.22 0.028
DH42 05/27/86 15:35 00.20 511.649 7.191 16.42 0.028

'" DH42 06/03/86 09:50 00.20 518.410 6.761 16.62 0.030
DH42 06/10/86 11:13 00.17 525.467 7.057 16.79 0.024

III DH42 06/17/86 10:40 00.20 532.444 6.977 16.99 0.029

'"



BSEP DATA FOR HOLE DH42

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

APPEimIX A
PilII!' ~4 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

DH42 06/24/86 10:40 00.18 539.444 7.000 17.17 0.026
DH42 07/01/86 13:45 00.20 546.573 7.129 17.37 0.028
DH42 07/08/86 10:22 00.20 553.432 6.859 17.57 0.029
DH42 07/16/86 10:15 00.30 561.427 7.995 17.87 0.038
DH42 07/22/86 09:50 00.16 567.410 5.983 18.03 0.027
DH42 07129/86 10:25 00.20 574.434 7.024 18.23 0.028
DH42 08/05/86 11:00 00.22 581.458 7.024 18.45 0.031
DH42 08/12/86 10:20 00.20 588.431 6.973 18.65 0.029
DH42 08/19/86 11:20 00.18 595.472 7.041 18.83 0.026
DH42 08/26/86 10:25 00.20 602.434 6.962 19.03 0.029
DH42 09/04/86 10:20 00.25 611.431 8.997 19.28 0.028
DH42 09/09/86 09:46 00.14 616.407 4.976 19.42 0.028
DH42 09/16/86 09:52 00.20 623.411 7.004 19.62 0.029
DH42 09123/86 09:58 00.15 630.415 7.004 19.77 0.021
DH42 10/01/86 12:03 00.36 638.502 8.087 20.13 0.045
DH42 10/08/86 10:55 00.15 645.455 6.953 20.28 0.022
DH42 10/14/86 11:19 00.15 651.472 6.017 20.43 0.025
DH42 11/05/86 11:07 0.52 673.463 21.991 20.95 0.024
DH42 11/20/86 12:10 00.33 688.507 15.044 21.28 0.022
DH42 12/30/86 11:45 00.78 728.490 39.983 22.06 0.020
DH42 02/03/87 12:50 00.85 763.535 35.045 22.91 0.024
DH42 03/06/87 10:45 0.68 794.448 30.913 23.59 0.022
DH42 03/30/87 11:00 0.53 818.458 24.010 24.12 0.021
DH42 05/07/8711:15 0.90 856.469 38.011 25.02 0.024 Brine effervesces.
DH42 06/17/87 10:35 0.91 897.441 0.000 25.93 0.000 Wood fragments in hole. Some brine left in hole,

no calculation.
DH42 06/18/8711:560.10 898.497 42.028 26.03 0.024 Calculated using 1.01 liters (0.91 l. 6/17/87 plus

0.10 l. 6/18/87).
DH42 07/28/87 11:10 0.94 938.465 39.968 26.97 0.024

l'

il

•

•,

Ii



BSEP DATA FOR HOLE DH42A

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Paae 55 of 86

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

i

II

flit
I i
III

-
""'"

DH42A
DH42A

DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A

DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A
DH42A

12/30/84 00:00 NA
01/25/85 00:00 NA

01/28/85 09:00 NA
02/05/85 11:15 00.85
02/11185 11:00 00.99
02/19/85 12:1001.45
02126/85 10:45 01.18
03/05/85 10:00 01.24
03/12/85 10:2001.29
03/20/85 11:00 01.45
03/26/85 10:1001.07
04/02185 10:45 01.15
04/10/85 10:45 01.45
04/17/85 13:3001.32
04/23/85 13:2301.07
04/30/85 10:2301.35
05/07/8509:2301.39
05/14/85 10:25 01.34
05/21/85 10:1401.29
05/29185 10:3001.28
06/04/85 10:5001.03
06/11/85 10:1501.19
06/18/8509:51 01.18
06/25/85 11:05 01.16
07/02/85 11:00 01.12
07/09/85 10:25 01.12
07/16/85 11:1001.11
07/24/85 10:25 01.23
07/30/85 09:54 00.94
08/06/85 10:1001.05
08/14/85 10:3301.11
08/20/85 10:1400.92
08/28/8509:40 01.17
09/04/85 10:10 00.99
09/10/85 09:55 00.83
09/17/85 09:25 00.92
09/24/85 09:25 00.94
10/01/85 09:40 00.93
10/08185 10:24 00.96
10/15/85 10:15 00.81
10/23/85 10:1001.02
10/29/85 09:20 00.75
11/05/85 09:00 00.86
11/13/85 09:44 01.03
11/21/85 10:50 00.94
11/26/85 10:55 00.61
12/03/85 13:05 00.78
12/10/85 12:50 00.86
01/23/86 11:40 05.13

01/31/86 12:00 00.92
02/12/86 10:40 01.36
02/19186 11:15 00.80
02/28/86 12:5500.90
03/06/86 10:25 00.70
03/13/86 09:48 00.73
03/26/86 09:40 01.39
04/02/8609:20 00.80
04/08/86 09:28 00.63
04/16/86 11:5000.89
04/24/86 09:50 00.67
04/30/86 10:3600.76
05/06/86 10:0000.55
05/13/86 10:00 00.73
05/20/86 11:00 ,00.70
OS/27/86 15:35 00.65
06/03186 09:50 00.66
06/10/86 11:15 00.54
06/17/86 10:31 00.65

0.000
0.000

27.375
35.469
41.458
49.507
56.448
63.417
70.431
78.458
84.424
91.448
99.448

106.562
112.558
119.433
126.391
133.434
140.426
148.438
154.451
161.427
168.410
175.462
182.458
189.434
196.465
204.434
210.412
217.424
225.440
231.426
239.403
246.424
252.413
259.392
266.392
273.403
280.433
287.427
295.424
301.389
308.375
316.406
324.451
329.455
336.545
343.535
387.486

395.500
407.444
414.469
423.538
429.434
436.408
449.403
456.389
462.394
470.493
478.410
484.442
490.417
497.417
504.458
511.649
518.410
525.469
532.438

0.000
0.000

1.000
9.094
5.989
8.049
6.941
6.969
7.014
8.027
5.966
7.024
8.000
7.114
5.996
6.875
6.958
7.043
6.992
8.012
6.013
6.976
6.983
7.052
6.996
6.976
7.031
7.969
5.978
7.012
8.016
5.986
7.977
7.021
5.989
6.979
7.000
7.011
7.030
6.994
7.997
5.965
6.986
8.031
8.045
5.004
7.090
6.990

43.951

8.014
11.944
7.025
9.069
5.896
6.974

12.995
6.986
6.005
8.099
7.917
6.032
5.975
7.000
7.041
7.191
6.761
7.059
6.969

0.00 0.000 Approximate date this part of Room G excavated.
0.00 0.000 Downhole drilled Cre-drill of DH42) to recover

core from 20 to 40 ft.
0.00 0.000 Brine in hole.
0.85 0.093 First time collected.
1.84 0.165
3.29 0.180
4.47 0.170
5.71 0.178
7.00 0.184
8.45 0.181
9.52 0.179

10.67 0.164
12.12 0.181
13.44 0.186
14.51 0.178
15.86 0.196
17.25 0.200
18.59 0.190
19.88 0.184
21.16 0.160
22.19 0.171
23.38 0.171
24.56 0.169
25.72 0.164
26.84 0.160
27.96 0.161 Gas effervescing from sample.
29.07 0.158 Brine effervesces.
30.30 0.154
31.24 0.157
32.29 0.150
33.40 0.138
34.32 0.154
35.49 0.147
36.48 0.141
37.31 0.139
38.23 0.132
39.17 0.134
40.10 0.133
41.06 0.137
41.87 0.116
42.89 0.128
43.64 0.126
44.50 0.123
45.53 0.128
46.47 0.117
47.08 0.122
47.86 0.110
48.72 0.123
53.85 0.117 Entry restricted since 12/10/85 due to mining

activities.
54.77 0.115
56.13 0.114
56.93 0.114
57.83 0.099
58.53 0.119
59.26 0.105
60.65 0.107
61.45 0.115
62.08 0.105
62.97 0.110
63.64 0.085
64.40 0.126
64.95 0.092
65.68 0.104
66.38 0.099
67.03 0.090
67.69 0.098
68.23 0.076
68.88 0.093



BSEP DATA FOR HOLE DH42A APPENDIX A
Page 56 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Ti_ Liters Day. Day' Cu.ulative Liters R...rks
RHOVecl Sinca used Litera per

1/01/85 For Collected Day
Calc.

DH42A 06/24/86 10:45 00.63 539.448 7.010 69.51 0.090
DH42A 07/01/86 13:5000.71 546.576 7.128 70.22 0.100
DH42A 07/08/86 10:25 00.63 553.434 6.858 70.85 0.092
DH42A 07/16/86 10:00 00.66 561.417 7.983 71.51 0.083
DH42A 07/22/86 09:48 00.61 567.408 5.991 72.12 0.102
DH42A 07/29/86 10:25 00.71 574.434 7.026 72.83 0.101
DH42A 08/05/86 10:55 00.66 581.455 7.021 73.49 0.094
DH42A 08/12/86 10:23 00.63 588.433 6.978 74.12 0.090
DH42A 08/19/86 11:22 00.68 595.474 7.041 74.80 0.097
DH42A 08/26/86 10:28 00.68 602.436 6.962 75.48 0.098 Static level not ....ured.
DH42A 09/04/86 10:25 00.71 611.434 8.998 76.19 0.079 Valve broke off and left in hole after collecting

eost of brine. S~ brine left in hole.
DH42A 09/09/86 09:40 00.07 616.403 4.969 76.26 0.014 Bottom obstructed by object in hole.
DH42A 09/16/86 09:59 00.95 623.416 7.013 n.21 0.135
DH42A 09/23/86 10:02 00.60 630.418 7.002 n.81 0.086
DH42A 10/01/86 11:57 00.43 638.498 8.080 78.24 0.053
DH42A 10/08/86 10:55 00.81 645.455 6.957 79.05 0.116
DH42A 10/14/86 11:24 00.56 651.475 6.020 79.61 0.093
DH42A 11/05/86 11:04 1.94 673.461 21.986 81.55 0.088
DH42A 11/20/86 12:08 01.40 688.506 15.045 82.95 0.093
DH42A 12/31/86 11:30 02.91 729.479 40.973 85.86 0.071
DH42A 02/03/87 12:35 03.15 763.524 34.045 89.01 0.093
DH42A 03/06/87 10:45 2.61 794.448 30.924 91.62 0.084
DH42A 03/30/87 10:56 2.52 818.456 24.008 94.14 0.101
DH42A 05/07/8711:103.17 856.465 38.009 97.31 0.083
DH42A 06/17/87 10:30 2.94 897.438 0.000 100.25 0.000 Approx. 0.01 liter spilled. Some brine left in

hole, no calc.
liters (2.94 l. 6/17/87 plusDH42A 06/18/87 11:54 0.11 898.496 42.031 100.36 0.072 Calculated using 3.05

0.11 l. 6/18/87).
DH42A 07/28/87 11:03 3.07 938.460 39.964 103.43 o.on

•I
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SSEP DATA FOA HOLE DH215 APPENDIX A
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WIPP SAINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

"" Location Date Ti.. Liters Days Day. CUlUlltive Liters Re~rks

I Re.oved Since u.ed Liter. per
iW 1/01/85 For Collected Day

Calc.

!~

DH215 01/02/83 00:00 NA 0.000 0.000 0.00 0.000 Approximate date E140 drift was excavated at
If S1950.

DH215 01/06/83 00:00 NA 0.000 0.000 0.00 0.000 Upllole drilled 1/05/83 to 1/06183: .

~
DH215 04/20/84 00:00 NA 0.000 0.000 0.00 0.000 Experimental br,ne collectIon dev'ce ,nstalled.

DH215 01/15/85 11:00 00.05 14.458 1.000 0.05 0.000 First data entry in SSEP Phase I collecting

W
progra•.

DH215 01/22/85 12:00 00.08 21.500 7.042 0.13 0.011
DH215 01/29/85 12:00 00.08 28.500 7.000 0.21 0.011

IIII! DH215 02/05/85 12:00 00.04 35.500 7.000 0.25 0.006
DH215 02/11/85 13:00 00.06 41.542 6.042 0.31 0.010.- DH215 02/14/85 11:00 00.03 44.458 2.916 0.34 0.010 Replaced collecting device.
DH215 02/19/85 10:35 00.07 49.441 4.983 0.41 0.014
DH215 02/26/85 12:10 00.09 56.507 7.066 0.50 0.013

~ DH215 03/07/85 10:30 00.12 65.438 8.931 0.62 0.013
DH215 03/12/85 12:30 00.10 70.521 5.083 0.72 0.020

IIIIiIi DH215 03/20/85 14:00 00.11 78.583 8.062 0.83 0.014
DH215 03/26/85 11:30 00.05 84.479 5.896 0.88 0.008
DH215 04/02/85 13:00 00.05 91.542 7.063 0.93 0.007

-: DH215 04/10/85 13:00 00.09 99.542 8.000 1.02 0.011
DH215 04117/85 14:00 00.03 106.583 7.041 1.05 0.004 Drip missing funnel.

.~ DH215 04/23/85 14:3000.10 112.604 6.021 1.15 0.017
DH215 04/30/85 09:09 00.08 119.381 6.m 1.23 0.012
DH215 05/07/85 10:50 00.09 126.451 7.070 1.32 0.013 Salt crystals in container.

,,..., DH215 05/14/85 13:06 00.11 133.546 7.095 1.43 0.016- DH215 05/21/85 12:15 00.08 140.510 6.964 1.51 0.011
DH215 05/29/85 11:00 00.09 148.458 7.948 1.60 0.011
0H215 06/04/85 13:15 00.09 154.552 6.094 1.69 0.015 Salt crystals in container.
DH215 06/11/85 13:1000.13 161.549 6.997 1.82 0.019,. 0H215 06/18/85 11:2200.13 168.474 6.925 1.95 0.019

till
DH215 06/25/85 12:5500.12 175.538 7.064 2.07 0.017
OH215 07/02/85 11:00 00.10 182.458 6.920 2.17 0.014
0H215 07/09/85 12:39 00.09 189.527 7.069 2.26 0.013
0H215 07/16/85 12:3700.11 196.526 6.999 2.37 0.016 salt crystals in container.

r-\ OH215 07/24/85 12:3900.14 204.527 8.001 2.51 0.017.t OH215 07/30/85 11:09 00.10 210.465 5.938 2.61 0.017
DH215 08/06/85 11:2000.11 217.472 7.007 2.72 0.016
OH215 08/14/85 13:1700.17 225.553 8.081 2.89 0.021

~
DH215 08/20/85 12:5700.10 231.540 5.987 2.99 0.017
DH215 08/26/85 14:3600.12 237.608 6.068 3.11 0.020

~~ DH215 09/04/85 11:35 00.14 246.483 8.875 3.25 0.016
OH215 09/10/85 12:05 00.09 252.503 6.020 3.34 0.015
DH215 09/17/85 10:00 00.12 259.417 6.914 3.46 0.017- DH215 09/24/8511:11 00.13 266.466 7.049 3.59 0.018
DH215 10/01/85 10: 55 00.12 273.455 6.989 3.71 0.017 Salt crystals in container.

,Jr.I OH215 10/08/85 12:00 00.10 280.500 7.045 3.81 0.014
DH215 10/15/85 11:31 00.20 287.480 6.980 4.01 0.029
DH215 10123/85 11:54 00,33 295.496 8.016 4.34 0.041

"'''''I 0H215 10/29185 11:54 00.12 301.496 6.000 4.46 0.020
I : 0H215 11/13/85 11:1800.18 316.471 14.975 4.64 0.012 Floor lowered in E140 north of this location.

WJ DH215 11/19/85 00:00 HA 0.000 0.000 0.00 0.000 Floor of E140 drift excavated, collar of downhole
DH216 destroyed.

DH215 11/20/85 00:00 HA 0.000 0.000 0.00 0.000 Crossdrift excavation at 51950 initiated toward
.- east.
, , DH215 12/04/85 15:00 00.35 337.625 21.154 4.99 0.017
J.- OH215 12/10/85 13:05 00.11 343.545 5.920 5.10 0.019

DH215 12/17/!5 14:20 00.40 350.597 7'.052 5.50 0.057
DH215 01/03/86 11:00 01.00 367.458 16.861 6.50 0.059 Brine overflowing container, unknown aleUnt not

~
collected.

i DH215 01/08/86 11:25 00.36 372.476 5.018 6.86 o.on.- DH215 01/16/86 11:00 00.70 380.458 7.982 7.56 0.088
DH215 01/23/86 12:00 00.63 387.500 7.042 8.19 0.089
DH215 01/29/86 00:00 HA 0.000 0.000 0.00 0.000 eros,drift excavatibn at 51950 initiated toward

""" west.
DH215 01/31/86 13:50 00.45 395.576 8.076 8.64 0.056.. DH21S 02112/86 12:25 00.27 407.517 11.941 8.91 0.023 Stalactites re.oved fra- container.
DH21 5 02/19/86 13:15 00.26 414.552 7.035 9.17 0.037

,~
DH215 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Floor lowered in E140 south of this location.
0H215 03/06/86 12:20 00.96 429.514 14.962 10.13 0.064.. 0H215 03/13/86 11 :30 00.40 436.479 6.965 10.53 0.057
DH21S 03/26/86 11:1500.n 449.469 12.990 11.25 0.055

!IlIIIIJlI
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BSEP DATA FOR HOLE DH215 APPENDIX A
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WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Oata through August'12, 19B7

Location Oate Ti .. Liters Days Days CUlUlative Liter, Remark'
RHOved Since U,ed Liter' per

1/01/85 For collected Day
Calc.

DH215 04/02/86 10:30 00.30 456.438 6.969 11.55 0.043
DH215 04/08/86 11:00 00.15 462.458 6.020 11.70 0.025
DH215 04/16/86 13:00 00.40 470.542 8.084 12.10 0.049
DH215 04/24/86 11:00 00.26 478.458 7.916 12.36 0.033
DH215 04/30/86 11 :35 00.16 484.483 6.025 12.52 0.027
DH215 05/06/86 11:05 00.21 490.462 5.979 12.73 0.035
DH215 05/13/86 10:10 00.29 497.424 6.962 13.02 0.042
DH215 OS/20/86 11 :45 00.20 504.490 7.066 13.22 0.028
DH215 OS/27/86 16:00 00.20 511.667 7.177 13.42 0.028
DH215 06/03/86 11:05 00.27 518.462 6.795 13.69 0.040
DH215 06/10/86 12:10 00.33 525.507 7.045 14.02 0.047
DH215 06/17/86 11:4700.23 532.491 6.984 14.25 0.033
DH215 06/24/86 11:5000.10 539.493 7.002 14.35 0.014
DH215 07/01/86 14:32 00.15 546.606 7.113 14.50 0.021
DH215 07/08/86 11:30 00.14 553.479 6.873 14.64 0.020 About 1 lb. of salt encrustation reMOved from

funnel on 1/07/86.
DH215 07/16/86 11:45 00.10 561.490 8.011 14.74 0.012
DH215 07/22/86 10:31 00.06 567.438 5.948 14.80 0.010
DH215 07/29/86 11:2700.13 574.477 7.039 14.93 0.018
DH215 08/05/86 11 :59 00.14 581.499 7.022 15.07 0.020
DH215 08/12/86 11:40 00.13 588.486 6.987 15.20 0.019
DH215 08/19/86 12:00 00.04 595.500 7.014 15.24 0.006
DH215 08/26/86 11:55 00.02 602.497 6.997 15.26 0.003
DH215 09/04/86 11 :55 NA 611.497 9.000 15.26 0.000 Trace of brine.
DH215 09/23/86 11:35 00.00 630.483 18.986 15.26 0.000 Dry.
DH215 10/01/86 08:23 00.02 638.349 7.866 15.28 0.003
DH215 10/08/86 13:41 NA 645.570 7.221 15.28 '0.000 Trace, none collected.
DH215 10/14/86 13:47 00.00 651.574 13.225 15.28 0.000 Dry.
DH215 11/05/86 12:50 0.16 673.535 35.186 15.44 0.005
DH215 11/20/86 NA: NA 688.000 14.465 15.44 0.000
DH215 12/30/86 09:51 00.14 728.410 54.875 15.58 0.003 About 1/2 of this volu.ewas a mixture of salt

crystals and sun-flower seeds.
DH215 02/04/87 10 06 00.50 764.421 36.011 16.08 0.014
DH215 03/06/87 09 42 0.29 794.404 29.983 16.37 0.010
DH215 03/30/87 09 45 0.33 818.406 24.002 16.70 0.013
DH215 05/07/87 13 10 0.09 856.549 38.143 16.79 0.002
DH215 06/17/8709 15 0.18 897.385 40.836 16.97 0.004
DH215 07/28/87 10 11 0.28 938.424 41.039 17.25 0.007

,
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BSEP DATA FOR HOLE DH216

WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Deta through August 12, 1987

APPENDIX A
Page S9 of 86

i
I

J

,~

Ti.. Liters DeYI
RetlQved Since

1/01/85

Deys cu.ulative Liters Remarks
Used Liters per

For Collected Day
Celc.

lit

-

"!

DH216 01/02/83 00:00 NA 0.000 0.000 0.00 0.000 Approximate date E140 drift was excavated at
51950.

DH216 01/10/83 00:00 NA 0.000 0.000 0.00 0.000 Downhole drilled 1/08/83 to 1/10/83.
DH216 01/15/85 11:00 00.06 14.458 1.000 0.06 0.000 Brine completely filled the 54.2 ft deep hole and

covered the top of the instru.ent head. Brine
above instru,.."t bei led and ..asured.

DH216 01/22/85 12:00 00.07 21.500 7.042 0.13 0.010
DH216 01/29/85 12:00 00.05 28.500 7.000 0.18 0.007
DH216 02/26/85 12:10 00.01 56.507 28.007 0.19 0.000
DH216 03/26/85 11:30 NA 84.479 27.972 0.19 0.000 Dry.
DH216 04/30/85 09:1400.03 119.385 62.878 0.22 0.000 Ges bYbbl ing around instrulltnt head.
DH216 05/01185 10:52 00.04 126.453 7.068 0.26 0.006 Gas bYbbling around instrulltnt head.
DH216 05/14/85 13:15 00.02 133.552 7.099 0.28 0.003
DH216 OS/21/85 12:55 00.01 140.538 6.986 0.29 0.001 Trace of brine above instrUlltnt head.
DH216 OS/29/85 12:00 00.06 148.500 7.962 0.35 0.008
DH216 06/04/85 13:15 00.04 154.552 6.052 0.39 0.007
DH216 06/11/85 13:12 00.06 161.550 6.998 0.45 0.009
DH216 06/18/85 11:25 00.09 168.476 6.926 0.54 0.013
DH216 06/25/85 12:55 00.14 175.538 7.062 0.68 0.020
DH216 07/02/85 11:00 00.11 182.458 6.920 0.79 0.016 Collar mined out 11/19/85. Hole pluged w1th muCK.



BSEP DATA FOR HOLE DHP401

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

APPENDIX A
Page 60 of 86

DHP401 10/29/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated at S1950/E1320.
DHP401 01/06/87 00:00 NA 0.000 0.000 0.00 0.000 Uphole drill inginitiated 12/08/86, stopped on

12/09/86 at 27.9 ft. Drilling resuMed 1/02/87 and
CoMPleted 1/06/87.

DHP401 03/06/8709 15 0.12 794.385 1.000 0.12 0.000 Flrst time collected.
DHP401 03/30/8709 15 0.06 818.385 24.000 0.18 0.002
DHP401 04/22/87 11 100.17 841.465 23.080 0.35 0.007 Stalactite growth beside funnel.
DHP401 06/11/87 10 00 0.38 891.417 49.952 0.73 0.008
DHP401 07/28/87 10 15 0.27 938.427 47.010 1.00 0.006 Clay accu~lation in container.

Ti .. Liters Days
RMOved Since

1/01/85

Days Cu~lative Liters ReBlrks
used Liters per
For Collected Day

Calc.

.
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BSEP DATA FOR HOLE DHP402A

~lPP BRINE SA"PlING AND EVALUATION PROGRA"

Data through August 12, 1987

APPENDIX A
Page 61 of 86

Location Date Time liters Days
RellOved Since

1/01/85

Deys Cumulative Liters Remarks
Used Liters per
For Collected ~ay

Calc.

:111"\'

..

DHP402A 10/29/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated at S1950/E1320.
DHP402A 12/05/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole completed.
DHP402A 03/06/87 09:40 0.14 794.403 1.000 0.14 0.000 First time sampled.
DHP402A 03/30/87 09:15 0.00 818.385 23.982 0.14 0.000
DHP402A 04/22/87 11:240.03 841.475 47.072 0.17 0.001 Bailer stuck in hole. Hole offset at the 45 foot

level, can hear and see brine below the offset.
DHP402A 07/08/87 00:00 NA 0.000 0.000 0.00 0.000 Horizontal pilot hole for R~ 7 of the first

~aste Storage Panal started just north of this
location, drllled with brine.

DHP402A 07/16/87 09:20 0.00 926.389 0.000 0.17 0.000 Hole entirely filled with brine frOM drilling the
pilot /gas releese hole for the last room of the
first panel.

DHP402A 07/28/87 10:20 17.50 938.431 0.000 17.67 0.000 Removed 17.5 liters of brine from hole, ~stly

07/29/87 09:10 15.00
drilling fluid. No calculatlon.

DHP402A 939.382 0.000 32.67 0.000 Drilling brine removed frc. hole. Part1al
evacuation, brine left ln hole, no calculation.

DHP402A 10/01/87 00:00 NA 0.000 0.000 0.00 0.000 Approximate date the ,alt muck stOckp,Le was
placed at the east end of 51950, covering the
collar of this hole.



BSEP DATA FOR HOLE EES12B

WIPP BRINE SA"PLING AND EVALUATION PROGRA"

Data through August 12, 1987

APPENDIX A
Page 62 of 86

Location Date Tiee Liters Days
RelllOved Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

EES12B 02/17/83 00:00 NA -684.00 0.000 0.00 0.000 Approximate date drift at N1420/E140 excavate<1.
EES12B 06/05/86 00:00 NA 520.000 0.000 0.00 0.000 Excavation effects downhole drllled to 9.3 ft ..
EES12B 06/12/86 09:44 10.0 527.406 527.406 10.00 0.019
EES12B 06/12/86 10:20 1.5 527.431 0.025 11.5060.000 High liters per day results from high initial

inflow rate through fractures after balllng.
EES12B 07/10/86 11:16 10.5 555.469 28.038 22.00 0.374
EES12B 07/10/86 11:29 1.6 555.478 0.009 23.60 1n.80 See above, high liters per day.
EES12B 07/10/86 11:40 1.0 555.486 0.008 24.60 125.00 See above, high liters per day.
EES12B 07/10/86 11:48 0.5 555.492 0.006 25.1083.330 See above, hlgh liters per day.
EES12B 07/10/86 12:33 0.4 555.523 0.031 25.50 12.900 See above, high llters per day.
EES12B 07/29/86 09:40 9.75 574.403 18.880 35.25 0.516
EES12B 08/05/86 10:30 07.17 581.438 7.035 42.42 1.019
EES12B 08/12/86 09:30 06.00 588.396 6.958 48.42 0.862
EES12B 08/19/86 10:15 05.40 595.427 7.031 53.82 0.768 Pumped to 8.0' level (total length of suction

hose>.
EES12B 08/26/86 09:40 04.84 602.403 6.976 58.66 0.694
EES12B 09/04/86 09:25 05.39 611.392 8.989 64.05 0.600
EES12B 09/09/86 12:30 04.50 616.521 5.129 68.55 0.8n
EES12B 09/16/86 09:08 04.33 623.381 6.860 72.88 0.631
EES12B 09/23/86 09:12 04.58 630.383 7.002 n.46 0.654
EES12B 10/01/86 10:47 07.90 638.449 8.066 85.36 0.979 Brine left in hole although more evacuated than

usual. Brine level at 7.95, top of muck at 8.80.
EES12B 10/08/86 09:49 05.14 645.409 6.960 90.50 0.739 After total evcuation - rapid brine inflow with

gas. Connects with holes 3.8' Wand 4.3' E. Hole
8.9' deep. 0.64 L taken 5 min. later.

EES12B 10/08/86 09:54 00.64 645.413 0.004 91.14160.00 High liters per day results from high inltial
inflow rate after bailing.

EES12B 10/08/86 14:46 01.31 645.615 0.202 92.45 6.485 See above.
EES12B 10/14/86 10:26 02.29 651.435 5.820 94.74 0.393 Complete evacuation.
EES12B 11/05/86 09:40 8.18 . 673.403 21.968 102.92 0.372
EES12B 11/20/86 NA: NA 688.000 14.597 102.92 0.000
EES12B 12/31/86 10:22 NA 729.432 56.029 102.92 0.000

..
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8SEP DATA FOR HOLE EES218

APPElrnIX A
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~IPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987J
Location Date Ti.e Liters Days

RellOved Since
1/01/85

Days Cumulative Liters Remarks
Used Liters per
For Collected Day

Calc.

I
I
I
I
I

I

I

I

I

I

I

I

EES218 07/26/85 0.000 0.000 0.00 0.000 Approximate date drift at S7oo/E66 excavated.
EES21B 07/09/86 554.000 554.000 0.00 0.000 ExcavatIon effects downhole drIlled 7/08/86 to

7/rfi/86.
EES21B 07/rfi/86 rfi:17 4.5 554.387 0.387 4.50 11.630 High liters per day results frOM high initial

1nflow through fractures after DIlling.
EES21B 07/09/86 12: 10 1.6 554.507 0.120 6.1013.330 See above, high liters per day.
EEs21e 07/16/86 11:17 4.6 561.470 6.963 10.70 0.661
EES21B 07/16/86 12:24 0.55 561.517 0.047 11.25 11.700 See above, high liters per day.
EES21B 07/11/86 11 :15 4.6 563.469 1.952 15.85 2.357
EES21B 07/22/86 19:55 4.6 567.830 4.361 20.45 1.055
EES21B 07/28/86 08:45 4.5 573.365 5.535 24.95 0.813
EES21B 07/29/86 11:20 3.65 574.472 1.107 28.60 3.297
EES21B 08/05/86 11:47 04.70 581.491 7.019 33.30 0.670
EES21B 08/12/86 11:30 04.75 588.479 6.988 38.05 0.680 Pumped to 8' level (total length of suct10n hose).
EES21B 08/19/86 11 :50 04.80 595.493 7.014 42.85 0.684 BottOlll of muck.
EES21B 08/26/86 11:2004.78 602.472 6.979 47.63 0.685
EES21B rfi/04/86 11:25 04.85 611.476 9.004 52.48 0.539
EES218 rfi/rfi/86 12:30 04.86 616.521 5.045 57.34 0.963
EES21B 09/16/86 10:51 04.84 623.452 6.931 62.18 0.698
EES21B rfi/23/86 10:5004.92 630.451 6.999 67.10 0.703 Full to bottom of mUCk.
EES21B 10/01/86 rfi:14 04.39 638.385 7.934 71.49 0.553 Full, moisture overflowing, bubbling VIolently at

bottom. Approximately 1 ft. brine stIll in nole.
EES21B 10/08/86 12:52 05.49 645.536 7.151 76.98 0.768 Brine level right of salt-muck interface 0.20 feet

below floor.
EES21B 10/08/86 14:34 00.36 645.607 0.071 77.34 5.070
EES21B 10/14/86 12:55 04.94 651.538 5.931 82.28 0.833
EES21B 11/05/86 12:28 4.98 673.519 21.981 87.26 0.227
EES21B 11/20/86 /fA: NA 688.000 14.481 87.26 0.000
EES21B 12/30/86 NA: NA 728.000 54.481 87.26 0.000
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BSEP DATA FOR HOLE L1S25

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

L1S25 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
L1S25 06/28/85 0.000 0.000 0.00 0.000 Downhole drilled.
L1S25 08/20/85 0.000 0.000 0.00 0.000 Wet.
L1S25 09/17/85 0.000 0.000 0.00 0.000 Wet.
L1S25 12/10/85 09:00 02.84 343.375 1.000 2.84 0.000 First time collected.
L1S25 12/17/85 09:00 00.18 350.375 7.000 3.02 0.026
L1S25 01/03/86 09:00 00.25 367.375 17.000 3.27 0.015
L1S25 01/08/86 09:00 00.10 372.375 5.000 3.37 0.020
L1S25 01/16/86 09:00 00.13 380.375 8.000 3.50 0.016
L1S25 01/23/86 09:00 00.11 387.375 7.000 3.61 0.016
L1S25 01/31/86 09:00 00.13 395.375 8.000 3.74 0.016
L1S25 02/12/86 09:00 00.19 407.375 12.000 3.93 0.016
L1S25 02/19/86 09:00 00.12 414.375 7.000 4.05 0.017
L1S25 02/28/86 09:00 00.15 423.375 9.000 4.20 0.017
L1S25 03/06/86 09:15 00.10 429.385 6.010 4.30 0.017
L1S25 03/13/86 08:35 00.10 436.358 6.973 4.40 0.014
L1S25 03/26/86 08:40 00.20 449.361 13.003 4.60 0.015
L1S25 04/02/8608:2000.11 456.347 6.986 4.71 0.016
L1S25 04/08/86 08:30 00.09 462.354 6.007 4.80 0.015
L1S25 04/16/86 10:25 00.10 470.434 8.080 4.90 0.012
L1S25 04/24/86 08:55 00.13 478.372 7.938 5.03 0.016
L1S25 04/30/86 09:25 00.10 484.392 6.020 5.13 0.017 Suction probe installed.
L1S25 05/06/86 09:05 00.09 490.378 5.986 5.22 0.015
L1S25 05/13/86 09:00 00.10 497.375 6.997 5.32 0.014
L1S25 OS/20/86 09:20 00.10 504.389 7.014 5.42 0.014
L1S25 OS/27/86 14:20 00.10 511.597 7.208 5.52 0.014
L1S25 06/03/86 08:55 00.10 518.372 6.n5 5.62 0.015
L1S25 06/10/86 09:33 00.10 525.398 7.026 5.72 0.014
L1S25 06/17/86 09:24 00.10 532.392 6.994 5.82 0.014
L1S25 06/24/86 09:33 00.10 539.398 7.006 5.92 0.014
L1S25 07/01/86 12:08 00.10 546.506 7.108 6.02 0.014
L1S25 07/08/86 09:15 00.10 553.385 6.879 6.12 0.015
L1S25 07/16/86 09:24 00.12 561.392 8.007 6.24 0.015
L1S25 07/22/86 08:59 00.09 567.374 5.982 6.33 0.015
L1S25 07/29/86 09:27 00.10 574.394 7.020 6.43 0.014
L1S25 08/05/86 09:51 00.09 581.410 7.016 6.52 0.013
L1S25 08/12/86 09:20 00.10 588.389 6.979 6.62 0.014
L1S25 08/19/86 10: 03 00.10 595.419 7.030 6.72 0.014
L1S25 08/26/86 09:36 00.10 602.400 6.981 6.82 0.014
L1S25 09/04/86 09:15 00.12 611.385 8.985 6.94 0.013
L1S25 09/09/86 11 :38 00.08 616.485 5.100 7.02 0.016
L1S25 09/16/86 09:02 00.09 623.376 6.891 7.11 0.013
L1S25 09/23/86 09:08 00.10 630.381 7.005 7.21 0.014
L1S25 10/01/86 09:58 00.10 638.415 8.034 7.31 0.012
L1S25 10/08/86 09:24 00.10 645.392 6.9n 7.41 0.014
L1S25 10/14/86 10:09 00.07 651.423 6.031 7.48 0.012
L1S25 11/05/86 09:32 0.27 673.397 21.974 7.75 0.012
L1S25 11/20/86 10:13 00.18 688.426 15.029 7.93 0.012
L1S25 12/31/86 10:42 00.41 729.446 41.020 8.34 0.010 Suction Lysimeter removed.
L1S25 03/06/87 12:20 0.61 794.514 65.068 8.95 0.009
L1S25 03/31/87 10:25 0.00 819.434 24.920 8.95 0.000 Dry.
L1S25 05/07/87 08:35 0.33 856.358 61.844 9.28 0.005
L1S25 06/18/87 12:25 0.42 898.517 42.159 9.70 0.010
L1S25 07/28/87 13:09 0.44 938.548 40.031 10.14 0.011
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BSEP DATA FOR HOLE L1S26

UIPP BRINE SAKPLING AND EVALUATION PROGRAK

Location Date Time Liters Days
RelllOved S; nce

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

•
!'II

I

-

-

-
""I

I

L1S26
L1S26
L1S26
L1S26
L1S26
L1s26
L1S26
L1S26
L1526
L1S26
L1S26
L1526
L1S26
L1526
L1S26
L1S26
L1S26
L1S26
L1526
L1S26
L1S26
L1S26
L1S26
L1S26
L1S26
L1S26
L1S26

04/21/84
06/28/85
08/20/85
09/17/85
12/10/85
12/17/85
04/02/86 08:20 00.09
04/24/86 08:55 00.05
05/20/86 09:20 00.05
06/10/86 09:24 00.05
06/24/86 09:20 00.05
07/08/86 09: 17 00.04
07/16/8609:05 00.02
07/29/86 09:15 00.04
08/12/86 09:06 00.04
08/26/86 09:25 00.04
09/09/86 11:27 00.05
09/23/86 08:55 00.03
10/01/86 09:48 00.03
11/05/86 09:04 0.03
11/20/86 09:59 00.03
12/31/86 10:42 NA
03/06/87 12:25 0.05
03/31/87 10:28 0.00
05/07/87 08:37 0.02
06/18/87 12:27 0.07
07/28/8713:130.10

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

456.347 1.000
478.372 22.025
504.389 26.017
525 .392 21.ClO3
539.389 13.997
553.387 13.998
561.378 7.991
574.385 13.007
588.379 13.994
602.392 14.013
616.477 14.085
630.372 13.895
638.408 8.036
673.378 34.970
688.416 15.038
729.446 41.030
794.517 106.101
819.436 24.919
856.359 61.842
898.519 42.160
938.551 40.032

0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
0.00 0.000 Downhole drilled.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.09 0.000 First time collected.
0.14 0.002
0.19 0.002
0.24 0.002
0.29 0.004
0.33 0.003
0.35 0.003
0.39 0.003
0.43 0.003
0.47 0.003
0.52 0.004
0.55 0.002
0.58 0.004
0.61 0.001
0.64 0.002
0.64 0.000 Dry.
0.69 0.000
0.69 0.000 Dry.
0.71 0.000
0.78 0.002
0.88 0.002
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BSEP DATA FOR HOLE L1S28

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

I
J

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per
for Collected Day

Calc.

""I

il~

-

"""

....

L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28
L1S28

04/21/84
07/12185
08120185
09/17185
12/10/85
12/17185
11105/86 09:08 0.11
11/20/86 NA: NA
12131/86 10:42 NA
03/06187 12:30 NA
03/31/87 10:31 0.00
05/07/87 08:39 0.00
06/18187 12:35 0.00
07128/87 13:24 0.09

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

673.381 1.000
688.000 14.619
729.446 41.011
794.521121.140
819.438 24.917
856.360 61.839
898.524 104.003
938.558 144.037

0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
0.00 0.000 Downhole drilled.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.11 0.000
0.11 0.000 Dry.
0.11 0.000 Dry.
0.11 0.000 Dry.
0.11 0.000 Dry.
0.11 0.000 Dry.
0.11 0.000 Dry.
0.20 0.001
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BSEP DATA FOR HOLE L1S29

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987
~

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

Ie1/01/85 For Collected Day
Calc.

tlU'

L1S29 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84. It,
L1S29 07/15/85 0.000 0.000 0.00 0.000 Downhole drilled.
L1S29 08/20/85 0.000 0.000 0.00 0.000 Wet.
L1s29 09/17/85 0.000 0.000 0.00 0.000 Wet. 111
L1S29 12/10/85 09:00 02.20 343.375 1.000 2.20 0.000 First time collected.
L1S29 12/17/85 09:00 00.30 350.375 7.000 2.50 0.043 ilL
L1S29 01/03/86 09:00 00.71 367.375 17.000 3.21 0.042
L1S29 01/08/86 09:00 00.24 372.375 5.000 3.45 0.048
L1S29 01/16/86 09:00 00.40 380.375 8.000 3.85 0.050 ,
L1S29 01/23/86 09:00 00.32 387.375 7.000 4.17 0.046
L1S29 01/31/86 09:00 00.34 395.375 8.000 4.51 0.043 ..
L1S29 02/12/86 09:00 00.41 407.375 12.000 4.92 0.034
L1S29 02/19/86 09:00 00.25 414.375 7.000 5.17 0.036
L1s29 02/28/86 09:00 00.23 423.375 9.000 5.40 0.026 ~L1S29 03/06/86 09:20 00.13 429.389 6.014 5.53 0.022
L1S29 03/13/86 08:35 00.16 436.358 6.969 5.69 0.023 iii
L1S29 03/26/86 08:50 00.27 449.368 13.010 5.96 0.021
L1S29 04/02/86 08:3000.15 456.354 6.986 6.11 0.021

~L1S29 04/08/86 08:40 00.11 462.361 6.007 6.22 0.018
L1S29 04/16/86 10:35 00.13 470.441 8.080 6.35 0.016 ..L1S29 04/24/86 09: 10 00.12 478.382 7.941 6.47 0.015
L1S29 04/30/86 09:35 00.12 484.399 6.017 6.59 0.020
L1S29 05/06/86 09:00 00.12 490.375 5.976 6.71 0.020 Suction probe installed. ..L1S29 05/13/86 08:55 00.12 497.372 6.997 6.83 0.017
L1S29 OS/20/86 09:2000.11 504.389 7.017 6.94 0.016 ..L1S29 OS/27/86 14:2000.13 511.597 7.208 7.07 0.018
L1S29 06/03/8608:53 00.13 518.370 6.773 7.20 0.019
L1S29 06/10/86 09:37 00.14 525.401 7.031 7.34 0.020 ..L1S29 06/17/86 09:21 00.13 532.390 6.989 7.47 0.019
L1S29 06/24/86 09:30 00.14 539.396 7.006 7.61 0.020 -.L1S29 07/01/86 12:06 00.15 546.504 7.108 7.76 0.021
L1S29 07/08/8609:2500.13 553.392 6.888 7.89 0.019
L1S29 07/16/86 09:21 00.16 561.390 7.998 8.05 0.020 •L1S29 07/22/86 09:00 00.11 567.375 5.985 8.16 0.018
L1S29 07129/86 09:25 00.12 574.392 7.017 8.28 0.017 ..L1S29 08/05/86 09:48 00.13 581.408 7.016 8.41 0.019
L1S29 08/12/86 09:18 00.14 588.388 6.980 8.55 0.020
L1S29 08/19/86 10:01 00.18 595.417 7.029 8.73 0.026 -.L1S29 08/26/86 09:34 00.26 602.399 6.982 8.99 0.037
L1S29 09/04/86 09:1000.60 611.382 8.983 9.59 0.067 ..
L1S29 09/09/86 11 :37 00.48 616.484 5.102 10.07 0.094
L1S29 09/16/86 09:16 00.76 623.386 6.902 10.83 0.110
L1S29 09/23/86 09:06 00.77 630.379 6.993 11.60 0.110 ..L1S29 10/01/86 10:00 00.74 638.417 8.038 12.34 0.092
L1S29 10/08/86 09:28 00.69 645.394 6.977 13.03 0.099 •L1S29 10/14/86 10:12 00.67 651.425 6.031 13.70 0.111
L1S29 11/05/86 09:35 0.80 673.399 21.974 14.50 0.036
L1S29 11/20/86 10:27 05.60 688.435 15.036 20.10 0.372 0.70 liters in probe. Opened hole and found ..

suction tube floating on brine. Bailed hole dry.
L1S29 12/31/86 10:32 06.48 729.439 41.004 26.58 0.158 Suction lysimeter removed. \l1li
L1S29 03/06/87 12:40 10.32 794.528 65.089 36.90 0.159
L1S29 03/31/87 10:30 4.19 819.438 24.910 41.09 0.162
L1S29 05/07/87 08:45 18.82 856.365 36.927 59.91 0.510 -L1S29 05/08/87 08:45 13.35 857.365 0.000 73.26 0.000 Not pumped dry, brine left in hole, no

calculation. ..
L1S29 06/17/87 14:10 16.31 897.590 0.000 89.59 0.000 Partial removal, no calculation.
L1S29 06/18/87 12:36 3.66 898.525 42.160 93.23 0.790 Used 33.32 liters in 42.16 days for calculation

~(5/08/87, 6/17/87, and 6/18/87).
L1S29 07/28/87 13:25 11.32 938.559 40.034 104.55 0.283 •

•
•
II
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BSEP DATA FOR HOLE L1S30

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987
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Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

..,

I
rtIII

•

•

L1S30 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
L1S30 07/15/85 0.000 0.000 0.00 0.000 Downhole drilled.
L1S30 08/20185 0.000 0.000 0.00 0.000 Dry.
L1S30 09/17/85 0.000 0.000 0.00 0.000 Dry.
L1S30 12/10/85 0.000 0.000 0.00 0.000 Dry.
L1S30 12/17/85 0.000 0.000 0.00 0.000 Dry.
L1S30 01/23/86 09:00 00.07 387.375 1.000 0.07 0.000 First time collected.
L1S30 02/12/86 09:00 00.09 407.375 20.000 0.16 0.004
L1S30 03/26/86 08:45 00.32 449.365 41.990 0.48 0.008
L1S30 04/08/8608:35 00.13 462.358 12.993 0.61 0.010
L1S30 04/24/86 09:10 00.10 478.382 16.024 0.71 0.006
L1S30 05/06/86 09:00 00.05 490.375 11.993 0.76 0.004
L1S30 05/13/86 08:50 00.05 497.368 6.993 0.81 0.007
L1S30 05/27/86 14:20 00.08 511.597 14.229 0.89 0.006
L1S30 06/17/86 09:17 00.07 532.387 20.790 0.96 0.003
L1S30 07/01/86 11:5800.05 546.499 14.112 1.01 0.004
L1S30 07/16/86 09:10 00.03 561.382 14.883 1.04 0.002
L1S30 07129/86 09:19 00.04 574.388 13.006 1.08 0.003
L1S30 08/19/86 09:53 00.04 595.412 21.024 1.12 0.002
L1S30 09/04/86 09:00 00.04 611.375 15.963 1.16 0.003
L1S30 09/09/86 11:2900.02 616.478 5.103 1.18 0.004
L1S30 09/23/86 08:58 00.02 630.374 13.896 1.20 0.001
L1S30 10/01/86 09:51 00.02 638.410 8.036 1.22 0.002
L1S30 10/14/86 10:01 00.00 651.417 13.007 1.22 0.000 Dry.
L1S30 11/05/86 09:35 NA 673.399 34.989 1.22 0.000 Dry.
L1S30 11/20/86 NA: NA 688.000 49.590 1.22 0.000
L1S30 12/31/86 10:08 00.05 729.422 91.012 1.27 0.001
L1S30 03/06/87 12:45 0.21 794.531 65.109 1.27 0.000
L1S30 03/31/87 10:33 0.15 819.440 24.909 1.42 0.006
L1S30 05/07/87 09:37 22.87 856.401 36.961 24.29 0.619
L1S3O 05/08/87 08:35 16.28 857.358 0.000 40.57 0.000 Brine left in hole, no calculation.
L1S30 06/17/87 14:35 17.42 897.608 0.000 57.99 0.000 Brine left in hole, no calculation.
L1S30 06/18/87 12:40 0.58 898.528 42.127 58.57 0.814 Used 34.38 liters in 42.127 days for calculation

(5/08/87, 6117/87, and 6/18/87).
L1S30 07128/87 13:29 3.82 938.562 40.034 62.39 0.095
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987
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Location Date Time Liters Days
Removed Since

1/01/85

Days CumuLative Liters Remarks
Used Liters per

For CoLLected Day
CaLc.

L1S31 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84. HoLe dri LLed
before 12/85.

L1S31 07/24/85 0.000 0.000 0.00 0.000 DownhoLe driLLed.
L1S31 08/20/85 0.000 0.000 0.00 0.000 Dry.
L1S31 09/17/85 0.000 0.000 0.00 0.000 Dry.
L1S31 12/10/85 0.000 0.000 0.00 0.000 Dry.
L1S31 12/17/85 0.000 0.000 0.00 0.000 Dry.
L1S31 11/05/86 09:35 NA 673.399 1.000 0.00 0.000 Dry.
L1S31 11/20/86 NA: NA 688.000 15.601 0.00 0.000 InstaLLed vacuum probe.
L1S31 12/31/86 10:08 NA 729.422 57.023 0.00 0.000 Dry.
L1S31 03/06/87 12:50 NA 794.535 122.136 0.00 0.000 Dry.
L1S31 03/31/87 10:33 0.00 819.440 24.905 0.00 0.000 Dry.
L1S31 05/07/8709:41 0.73 856.403 61.868 0.73 0.012
L1S31 06/18/87 12:42 3.39 898.529 42.126 4.12 0.080
L1S31 07/28/87 13:32 0.37 938.564 40.035 4.49 0.009

•
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BSEP DATA FOR HOLE L1S32

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days CumuLative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
CaLc.

L1S32 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
L1S32 07/24/85 0.000 0.000 0.00 0.000 DownhoLe driLLed.
L1S32 08/20/85 0.000 0.000 0.00 0.000 Dry.
L1S32 09/17/85 0.000 0.000 0.00 0.000 Moist.
L1S32 12/10/85 0.000 0.000 0.00 0.000 Dry.
L1S32 12/17/85 0.000 0.000 0.00 0.000 Dry.
L1S32 04/16/86 10:30 00.07 470.438 1.000 0.07 0.000 First coLLection.
L1S32 OS/20/86 09:20 00.02 504.389 33.951 0.09 0.001
L1S32 06/03/86 08:45 00.05 518.365 13.976 0.14 0.004
L1S32 06/24/86 09:25 00.05 539.392 21.027 0.19 0.002
L1S32 07/16/86 09:12 00.07 561.383 21.991 0.26 0.003
L1S32 07/29/86 09:20 00.05 574.389 13.006 0.31 0.004
L1S32 08/12/86 09:10 00.11 588.382 13.993 0.42 0.008
L1S32 08/19/86 09:55 00.10 595.413 7.031 0.52 0.014
L1S32 08/26/86 09:28 00.12 602.394 6.981 0.64 0.017
L1S32 09/04/8609:0300.19 611.377 8.983 0.83 0.021
L1S32 09/09/86 11:30 00.11 616.479 5.102 0.94 0.022
L1S32 09/16/86 08:54 00.19 623.371 6.892 1.13 0.028
L1S32 09/23/86 09:01 00.20 630.376 7.005 1.33 0.029
L1S32 10/01/86 09:52 00.22 638.411 8.035 1.55 0.027
L1S32 10/08/86 09:29 00.20 645.395 6.984 1.75 0.029
L1S32 10/14/86 10:04 00.16 651.419 6.024 1.91 0.027
L1S32 11/05/86 09:10 0.57 673.382 21.963 2.48 0.026
L1S32 11/20/86 10:05 00.56 688.420 15.038 3.04 0.037
L1S32 12/31/86 10:15 01.62 729.427 41.007 4.66 0.040
L1S32 03/06/87 12:50 3.31 794.535 65.108 7.97 0.051
L1S32 03/31/87 10:37 1.57 819.442 24.907 9.54 0.061
L1S32 04/22/87 10:40 1.27 841.444 22.002 10.81 0.058
L1S32 05/07/8709:44 1.25 856.406 14.962 12.06 0.084
L1S32 06/18/87 12:45 7.44 898.531 42.125 19.50 0.177
L1S32 07/28/87 13:38 5.89 938.568 40.037 25.37 0.147

@
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BSEP DATA FOR HOLE L1S33

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

L1S33 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
L1S33 07/23/85 0.000 0.000 0.00 0.000 Downhole drilled.
L1S33 08/20/85 0.000 0.000 0.00 0.000 Wet.
L1S33 09/17/85 0.000 0.000 0.00 0.000 Wet.
L1S33 12/10/85 09:00 01.01 343.375 1.000 1.01 0.000 First time collected.
L1S33 12/17/85 09:00 00.11 350.375 7.000 1.12 0.016
L1S33 01/03/86 09:00 00.21 367.375 17.000 1.33 0.012
L1S33 01/08/86 09:00 00.06 372.375 5.000 1.39 0.012
L1S33 01/16/86 09:00 00.09 380.375 8.000 1.48 0.011
L1S33 01/23/86 09:00 00.08 387.375 7.000 1.56 0.011
L1S33 01/31/86 09:00 00.09 395.375 8.000 1.65 0.011
L1S33 02/12/86 09:00 00.15 407.375 12.000 1.80 0.012
L1S33 02/19/86 09:00 00.12 414.375 7.000 1.92 0.017
L1S33 02/28/86 09:00 00.11 423.375 9.000 2.03 0.012 Estimated,lost some during collection.
L1S33 03/06/86 09:20 00.09 429.389 6.014 2.12 0.015
L1S33 03/13/86 08:40 00.10 436.361 6.972 2.22 0.014
L1S33 03/26/86 08:50 00.20 449.368 13.007 2.42 0.015
L1S33 04/02/86 08:30 00.10 456.354 6.986 2.52 0.014
L1S33 04/08/86 08:38 00.08 462.360 6.006 2.60 0.013
L1S33 04/16/86 10:30 00.11 470.438 8.078 2.71 0.014
L1S33 04/24/86 09:10 00.12 478.382 7.944 2.83 0.015
L1S33 04/30/86 09:30 00.10 484.396 6.014 2.93 0.017
L1S33 05/06/86 09:00 00.09 490.375 5.979 3.02 0.015
L1S33 05/13/86 08:55 00.11 497.372 6.997 3.13 0.016
L1S33 OS/20/86 09:20 00.12 504.389 7.017 3.25 0.017
L1S33 OS/27/86 14:2000.12 511.597 7.208 3.37 0.017
L1S33 06/03/86 08:50 00.12 518.368 6.771 3.49 0.018
L1S33 06/10/86 09:28 00.12 525.394 7.026 3.61 0.017
L1S33 06/17/86 09:19 00.12 532.388 6.994 3.73 0.017
L1S33 06/24/86 09:25 00.13 539.392 7.004 3.86 0.019
L1S33 07/01/86 12:00 00.11 546.500 7.108 3.97 0.015
L1S33 07/08/86 09:20 00.10 553.389 6.889 4.07 0.015
L1S33 07/16/86 09:14 00.13 561.385 7.996 4.20 0.016
L1S33 07/22/86 08:52 00.10 567.369 5.984 4.30 0.017
L1S33 07/29/86 09:22 00.15 574.390 7.021 4.45 0.021
L1S33 08/05/86 09:43 00.13 581.405 7.015 4.58 0.019
L1S33 08/12/86 09:13 00.16 588.384 6.979 4.74 0.023
L1S33 08/19/86 09:56 00.16 595.414 7.030 4.90 0.023
L1S33 08/26/86 09:29 00.18 602.395 6.981 5.08 0.026
L1S33 09/04/86 09:04 00.22 611.378 8.983 5.30 0.024
L1S33 09/09/86 11 :31 00.14 616.480 5.102 5.44 0.027
L1S33 09/16/86 08:55 00.16 623.372 6.892 5.60 0.023
L1S33 09/23/86 09:02 00.17 630.376 7.004 5.77 0.024
L1S33 10/01/86 09:54 00.20 638.413 8.037 5.97 0.025
L1S33 10/08/86 09:29 00.18 645.395 6.982 6.15 0.026
L1S33 10/14/86 10:06 00.17 651.421 6.026 6.32 0.028
L1S33 11/05/86 09:15 0.45 673.385 21.964 6.77 0.020
L1S33 11/20/86 10:07 00.35 688.422 15.037 7.12 0.023
L1S33 12/31/86 10:17 00.69 729.428 41.1106 7.81 0.017
L1S33 03/06/87 12:55 0.68 794.538 65.110 8.49 0.010
L1S33 03/31/87 10:40 0.81 819.444 24.906 9.30 0.031
L1S33 05/07/8709:46 1.50 856.407 36.963 10.80 0.041
L1S33 06/18/87 12:50 4.39 898.535 42.128 15.19 0.104
L1S33 07/28/87 13:45 2.10 938.573 40.038 17.29 0.052
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Location Date Time Liters Days
Removed Since

1/01/85

Data through August 12, 1987

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
L1S34
l1S34
L1S34

04/21/84
07/18/85
08/20/85
09/17/85
12/10/85
12/17/85
11/05/8609:15 NA
11/20/86 NA: NA
12/31/86 10:17 NA
03/06/87 13:00 NA
03/31/87 10:40 0.00
05/07/87 09:46 0.00
06/18/87 12:51 0.00
07/28/87 13:38 0.00

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

673.385 1.000
688.000 15.615
729.428 57.043
794.542 122.157
819.444 24.902
856.407 61.865
898.535 103.993
938.568 144.026

0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
0.00 0.000 Downhole drilled.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
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BSEP DATA FOR HOLE L1S35

YIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days
Removed Since

1/01/85

Days Cumulative Liters Remarks
Used Liters per

For Collected Day
Calc.

L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35
L1S35

04/21/84
07117/85
08120/85
09/17/85
12110/85
12117/85
11/05/86 09:20 0.09
11/20/86 NA: NA
12/31/86 10:17 NA
03/06/87 13:00 NA
03/31/87 10:40 0.00
05/07/87 09:46 0.00
06/18/87 12:52 0.00
07/28/87 13:38 0.00

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

673.389 1.000
688.000 14.611
729.428 56.039
794.542 121.153
819.444 24.902
856.407 61.865
898.536 103.994
938.568 144.026

0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
0.00 0.000 Downhole drilled.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.00 0.000 Dry.
0.09 0.000
0.09 0.000
0.09 0.000 Dry.
0.09 0.000 Dry.
0.09 0.000 Dry.
0.09 0.000 Dry.
0.09 0.000 Dry.
0.09 0.000 Dry.
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BSEP DATA FOR HOLE L1S36

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

L1S36 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84.
L1S36 07/22185 0.000 0.000 0.00 0.000 Downhole drilled.
L1S36 08/20/85 0.000 0.000 0.00 0.000 Wet.
L1S36 09/17185 0.000 0.000 0.00 0.000 Wet.
L1S36 12/10/85 09:00 01.28 343.375 1.000 1.28 0.000 First time collected.
L1S36 12/17/85 09:00 00.09 350.375 7.000 1.37 0.013
L1S36 01/03/86 09:00 00.12 367.375 17.000 1.49 0.007
L1S36 01/08/86 09:00 00.05 372.375 5.000 1.54 0.010
L1S36 01/16/86 09:00 00.04 380.375 8.000 1.58 0.005
L1S36 02/12/86 09:00 00.15 407.375 27.000 1.73 0.006
L1S36 02/28/86 09:00 00.11 423.375 16.000 1.84 0.007
L1S36 03/13/86 08:40 00.06 436.361 12.986 1.90 0.005
L1S36 04/02/86 08:35 00.11 456.358 19.997 2.01 0.006 Yellow color.
L1S36 04/16/86 10:30 00.08 470.438 14.080 2.09 0.006
L1S36 04/30/86 09:30 00.09 484.396 13.958 2.18 0.006
L1S36 05/13/86 08:58 00.08 497.374 12.978 2.26 0.006
L1S36 OS/27/86 14:20 00.09 511.597 14.223 2.35 0.006
L1S36 06/10/86 09:30 00.10 525.396 13.799 2.45 0.007
L1S36 06/24/86 09:28 00.10 539.394 13.998 2.55 0.007
L1S36 07/01/86 12:03 00.05 546.502 7.108 2.60 0.007
L1S36 07/08/86 09:22 00.05 553.390 6.888 2.65 0.007
L1S36 07/16/86 09:16 00.06 561.386 7.996 2.71 0.008
L1S36 07/22/86 08:56 00.05 567.372 5.986 2.76 0.008
L1S36 07/29/86 09:23 00.05 574.391 7.019 2.81 0.007
L1S36 08/05/86 09:46 00.05 581.407 7.016 2.86 0.007
L1S36 08/12/86 09:15 00.05 588.385 6.978 2.91 0.007
L1S36 08/19/86 09:59 00.06 595.416 7.031 2.97 0.009
L1S36 08/26/86 09:30 00.06 602.396 6.980 3.03 0.009
L1S36 09/04/86 09:05 00.07 611.378 8.982 3.10 0.008
L1S36 09/09/86 11 :32 00.04 616.481 5.103 3.14 0.008
L1S36 09/16/86 08:56 00.05 623.372 6.891 3.19 0.007
L1S36 09/23/86 09:03 00.05 630.377 7.005 3.24 0.007
L1S36 10/01/86 09: 55 0.05 638.413 8.036 3.29 0.006
L1S36 10/08/86 09:30 00.03 645.396 6.983 3.32 0.004
L1S36 11/05/86 09:25 0.10 673.392 27.996 3.42 0.004
L1S36 11/20/86 10:10 00.05 688.424 15.032 3.47 0.003
L1S36 12/31/86 10:22 00.05 729.432 41.008 3.52 0.001
L1S36 03/06/8713:00 0.14 794.542 65.110 3.66 0.002
L1S36 03/31/87 10:45 0.03 819.448 24.906 3.69 0.001
L1S36 05/07/87 09:47 0.03 856.408 36.960 3.72 0.001
l1S36 06/18/8712:530.19 898.537 42.129 3.91 0.005
l1S36 07/28/87 13:470.19 938.574 40.037 4.10 0.005
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BSEP DATA fOR HOLE l1XOO

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

location Date Time liters Days Days Cumulative liters Remarks
Removed Since Used liters per

1/01/85 for Collected Day
Calc.

l1Xoo 04/21/84 0.000 0.000 0.00 0.000 Room l1 excavated 4/19/84 to 4/21/84.
l1Xoo 05/13/84 0.000 0.000 0.00 0.000 Downhole drilled 5/10/84 to 5/13/84. Brine entered

hole over weekend during drilling.
l1Xoo 11/27/84 NA 11 -34.417 0.000 11.00 0.000 first time collected. Brine and salt muck.
l1XOO 05/14/85 11:2411.46 133.475 1.000 22.46 0.000 Hole looked dry due to floating salt dust on

surface of brine. Salt muck removed with brine.
Volume high due to near-hole storage.

l1XOO OS/21/85 12:33 00.31 140.523 7.048 22.77 0.044
l1XOO OS/29/85 10:00 00.23 148.417 7.894 23.00 0.029 Removed 1 lb. of salt muck with brine.
l1Xoo 06/04/85 09:25 00.17 154.392 5.975 23.17 0.028
l1Xoo 06/11/85 09:00 00.23 161.375 6.983 23.40 0.033 2 lbs. salt removed with brine during bailing.
l1XOO 06/18/85 09:05 00.23 168.378 7.003 23.63 0.033
l1Xoo 06/25/85 08:55 00.21 175.372 6.994 23.84 0.030
l1Xoo 07/02/85 11:00 00.23 182.458 7.086 24.07 0.032
l1Xoo 07/09/85 09:10 00.21 189.382 6.924 24.28 0.030
l1XOO 07/16/85 09:12 00.21 196.383 7.001 24.49 0.030
l1XOO 07/24/85 09:29 00.22 204.395 8.012 24.71 0.027
l1Xoo 07/30/85 08:42 00.18 210.363 5.968 24.89 0.030
l1Xoo 08/06/85 09:07 00.18 217.380 7.017 25.07 0.026
l1Xoo 08/14/85 08:53 00.23 225.370 7.990 25.30 0.029
l1Xoo 08/20/85 08:58 00.16 231.374 6.004 25.46 0.027
l1Xoo 08/28/85 08:25 00.23 239.351 7.977 25.69 0.029
l1Xoo 09/04/8509:09 00.19 246.381 7.030 25.88 0.027
L1XOO 09/10/85 08:53 00.16 252.370 5.989 26.04 0.027
l1XOO 09/17/85 08:25 00.21 259.351 6.981 26.25 0.030
l1XOO 09/24/85 08:40 00.21 266.361 7.010 26.46 0.030
l1XOO 10/01/8508:5200.17 273.369 7.008 26.63 0.024
l1Xoo 10/08/85 09:55 00.19 280.413 7.044 26.82 0.027
l1Xoo 10/15/85 08:45 00.16 287.365 6.952 26.98 0.023
L1Xoo 10/23/85 09:09 00.20 295.381 8.016 27.18 0.025
l1Xoo 10/29/85 11:3000.18 301.479 6.098 27.36 0.030
l1Xoo 11/05/85 08:1700.16 308.345 6.866 27.52 0.023
l1Xoo 11/13/85 08:47 00.18 316.366 8.021 27.70 0.022
l1XOO 11/21/85 10:00 00.17 324.417 8.051 27.87 0.021
L1Xoo 11/26/85 09:25 00.12 329.392 4.975 27.99 0.024
l1XOO 12/03/85 14:3500.14 336.608 7.216 28.13 0.019
l1XOO 12/10/85 12:55 00.14 343.538 6.930 28.27 0.020
l1XOO 12/17/85 13:0200.15 350.543 7.005 28.42 0.021
l1Xoo 01/03/86 09:05 00.38 367.378 16.835 28.80 0.023
L1XOO 01/08/86 09:25 00.11 372.392 5.014 28.91 0.022
l1XOO 01/16/8609:00 00.18 380.375 7.983 29.09 0.023
l1xOO 01/23/86 09:15 00.14 387.385 7.010 29.23 0.020
l1XOO 01/31/86 09:45 00.18 395.406 8.021 29.41 0.022
l1XOO 02/12/86 08:50 00.30 407.368 11.962 29.71 0.025
l1XOO 02/19/86 09:40 00.16 414.403 7.035 29.87 0.023
l1XOO 02/28/86 11:20 00.24 423.472 9.069 30.11 0.026
l1XOO 03/06/86 09:10 00.12 429.382 5.910 30.23 0.020
l1Xoo 03/13/86 08:30 00.16 436.354 6.972 30.39 0.023
l1Xoo 03/26/86 08:35 00.29 449.358 13.004 30.68 0.022
l1Xoo 04/02/86 08:15 00.17 456.344 6.986 30.85 0.024
l1XOO 04/08/86 08:26 00.15 462.351 6.007 31.00 0.025
l1Xoo 04/16/86 10:20 00.19 470.431 8.080 31.19 0.024
l1Xoo 04/24/86 08:50 00.16 478.368 7.937 31.35 0.020
l1XOO 04/30/8609:20 00.16 484.389 6.021 31.51 0.027
l1Xoo 05/06/86 08:50 00.15 490.368 5.979 31.66 0.025
l1Xoo 05/13/86 08:48 00.18 497.367 6.999 31.84 0.026
l1Xoo OS/20/86 09:20 00.18 504.389 7.022 32.02 0.026
l1Xoo OS/27/86 14:20 00.17 511.597 7.208 32.19 0.024
l1Xoo 06/03/86 08:43 00.15 518.363 6.766 32.34 0.022
l1XOO 06/10/86 09:20 00.21 525.389 7.026 32.55 0.030
L1XOO 06/17/86 09:12 00.14 532.383 6.994 32.69 0.020
l1XOO 06/24/86 09:15 00.22 539.385 7.002 32.91 0.031
l1XOO 07/01/86 11:53 00.22 546.495 7.110 33.13 0.031
l1XOO 07/08/86 09:10 00.22 553.382 6.887 33.35 0.032-
L1XOO 07/16/86 09:00 00.21 561.375 7.993 33.56 0.026
l1Xoo 07/22/86 08:45 00.17 567.365 5.990 33.73 0.028
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Locat ion Date Ti .. Liters Days
Re.,ved Since

1/01/85

Days CUMUlative Liters Remarks
Used Liters per

For Co IIected Day
Calc.

L1XOO 07/29/86 09:08 00.18 574.381 7.016 33.91 0.026
L1Xoo 08/05/86 09:33 00.20 581.398 7.017 34.11 0.029
L1Xoo 08/12/86 09:05 00.20 588.378 6.980 34.31 0.029
L1Xoo 08/19/86 09:49 00.20 595.409 7.031 34.51 0.028
L1Xoo 08/26/86 09:20 00.19 602.389 6.980 34.70 0.027
L1XOO 09/04/86 08:55 00.25 611.372 8.983 34.95 0.028
L1:(00 09/09/86 11:25 00.16 616.476 5.104 35.11 0.031
L1Xoo 09/16/86 08:50 00.19 623.368 6.892 35.30 0.028
L1XOO 09/23/86 08:53 00.20 630.370 7.002 35.50 0.029
L1XOO 10/01/86 09:46 00.22 638.407 8.037 35.72 0.027
L1Xoo 10/08/86 09:17 00.18 645.387 6.980 35.90 0.026
L1XOO 10/14/86 10:00 00.14 651.417 6.030 36.04 0.023
L1XOO 11/05/86 09:02 0.52 673.376 21.959 36.56 0.024
L1Xoo 11/20/86 09:4700.36 688.408 15.032 36.92 0.024
L1XOO 12/31/86 10:00 00.88 729.417 41.009 37.80 0.021
L1XOO 02/03/87 10:45 00.61 763.448 34.031 38.41 0.018
L1XOO 03/06/87 09:45 0.58 794.406 30.958 38.99 0.019 Hole looked dry due to floatlng salt dust on

surface of brine.
L1XOO 04/10/87 09:30 0.68 829.396 34.990 39.67 0.019
L1Xoo 06/17/87 14:00 0.83 897.583 0.000 40.50 0.000 Brlne left in hole, no calculation.
L1Xoo 07/28/87 13:07 1.09 938.547 1.000 41.50 0.018 Calculated using 1.92 liters ln 109.151 dlys

(6/17/87 and 7/28/87).



APPENDIX A
Page 84 of 86

BSEP DATA FOR HOLE L2C03

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

L2C03 04/25/84 0.000 0.000 0.00 0.000 ROOM L2 excavated 4/22/84 to 4/25/84.
L2C03 03/26/85 0.000 0.000 0.00 0.000 Hole L2C25, a 5" overcore of a previously grouted

hole, drilled at this location. Brine blew into
hole L2C29, 4 ft. to the north.

L2C03 04/02185 0.000 0.000 0.00 0.000 Approximate date hole L2C03 drilled, a 16"
overcore of L2C25.

L2C03 12/17/85 12:39 05.15 350.527 1.000 5.15 0.000 First time collected. Brine enters through
fracture, connects to L2C29, 4 ft. north.

L2C03 01/03/86 08:55 00.24 367.372 16.845 5.39 0.014
L2c03 01/08/86 09:20 00.01 372.389 5.017 5.40 0.002
L2C03 01116/86 08:50 00.04 380.368 7.979 5.44 0.005
L2C03 01/23/86 09:10 00.03 387.382 7.014 5.47 0.004
L2C03 02/12/86 08:40 00.10 407.361 19.979 5.57 0.005
L2C03 04/16/86 10:15 00.60 470.427 63.066 6.17 0.010
L2C03 04/24/86 08:45 00.10 478.365 7.938 6.27 0.013
L2C03 05/06/86 08:40 00.16 490.361 11.996 6.43 0.013
L2C03 05/13/86 08:40 00.06 497.361 7.000 6.49 0.009
L2C03 OS/20/86 09:20 00.12 504.389 7.028 6.61 0.017
L2C03 06/03/86 08:40 00.25 518.361 13.972 6.& 0.018
L2C03 06/10/86 09:10 00.14 525.382 7.021 7.00 0.020
L2C03 06/17/86 09:10 00.15 532.382 7.000 7.15 0.021
L2C03 06/24/86 09:05 00.17 539.378 6.996 7.32 0.024
L2C03 07/01/86 11:40 00.21 546.486 7.108 7.53 0.030
L2C03 07/08/86 09:00 00.23 553.375 6.889 7.76 0.033
L2C03 07/16/86 08:55 00.31 561.372 7.997 8.07 0.039
L2C03 07/22/86 08:39 00.24 567.360 5.988 8.31 0.040
L2C03 07/29/86 09:00 00.31 574.375 7.015 8.62 0.044
L2C03 08/05/86 09:28 00.30 581.394 7.019 8.92 0.043
L2C03 08/12/86 08:58 00.30 588.374 6.980 9.22 0.043
L2C03 08/19/86 09:40 00.25 595.403 7.029 9.47 0.036
L2C03 08/26/86 09:14 00.28 602.385 6.982 9.75 0.040
L2C03 09/04/86 08:50 00.68 611.368 8.983 10.43 0.076
L2C03 09/09/86 11:48 00.42 616.492 5.124 10.85 0.082
L2C03 09/16/86 08:40 00.49 623.361 6.869 11.34 0.071
L2C03 09/23/86 08:45 00.50 630.365 7.004 11.84 0.071
L2C03 10/01/86 09:39 00.48 638.402 8.037 12.32 0.060
L2C03 10/08/86 09: 13 00.28 645.384 6.982 12.60 0.040
L2C03 10/14/86 09:51 00.20 651.410 6.026 12.80 0.033
L2C03 11/05/86 09:00 0.79 673.375 21.965 13.59 0.036
L2C03 11120/86 09:45 00.38 688.406 15.031 13.97 0.025
L2C03 12/31/86 09:40 01.36 729.403 40.997 15.33 0.033
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since used Liters per

1/01185 For Collected Day
Calc.

NG252 03/16/83 0.000 0.000 0.00 0.000 West side of SPDV Test Room 2 excavated. (Room
excavated 3/09/83 to 3/20/83).

NG252 03/20/83 0.000 0.000 0.00 0.000 Approximate date downhole drilled.
NG252 03/04/84 0.000 0.000 0.00 0.000 overcored non-functional stress meter with 6" hole

(to 1.5 ft.>.
NG252 11/21/84 0.000 0.000 0.00 0.000 Brine 7" below west edge of collar. Cleaned hole.
NG252 11/30/84 0.000 0.000 0.00 0.000 Installed PVC casing for BSEP observations.
NG252 12/19/84 12:00 04.60 -12.500 1.000 4.60 0.000 Partial removal. First time colLected.
NG252 12/20/84 09:00 04.35 -11.625 0.875 8.95 0.000 pumped dry. Inflow rate about 2 cc/hr.
NG252 01/08/8509:4308.19 7.405 19.030 17.14 0.430 Pumped dry.
NG252 02/05/85 09:30 08.48 35.396 27.991 25.62 0.303 Gas bubbles observed rising through brine in hole.
NG252 02/14/85 10:33 04.14 44.440 9.044 29.76 0.458
NG252 02/19/85 10:18 03.92 49.429 4.989 33.68 0.786
NG252 03/07/85 10:57 03.83 65.456 16.027 37.51 0.239
NG252 03/12/85 09:10 03.41 70.382 4.926 40.92 0.692
NG252 03/20/85 10:00 03.71 78.417 8.035 44.63 0.462
NG252 03/26/85 09:30 03.24 84.396 5.979 47.87 0.542
NG252 04/02/85 10:00 03.38 91.417 7.021 51.25 0.481
NG252 04/10/85 10:02 03.29 99.418 8.001 54.54 0.411
NG252 04/17/85 13:50 03.57 106.576 7.158 58.11 0.499
NG252 04/23/85 12:00 02.58 112.500 5.924 60.69 0.436
NG252 04/30/85 11:3903.28 119.485 6.985 63.97 0.470
NG252 05/07/85 10:25 02.96 126.434 6.949 66.93 0.426
NG252 05/14/85 11:05 02.83 133.462 7.028 69.76 0.403
NG252 OS/21/85 11:12 03.01 140.467 7.005 72.77 0.430 Brine degassing in collecting container.
NG252 OS/29/85 10:00 03.45 148.417 7.950 76.22 0.434
NG252 06/04/85 11:5002.90 154.493 6.076 79.12 0.477
NG252 06/11/85 11:35 03.06 161.483 6.990 82.18 0.438
NG252 06/18/85 10:47 02.82 168.449 6.966 85.00 0.405
NG252 06/25/85 10:00 03.34 175.417 6.968 88.34 0.479
NG252 07/02/85 11:00 03.50 182.458 7.041 91.84 0.497
NG252 07/09/85 11:3003.46 189.479 7.021 95.30 0.493 Brine effervesces.
NG252 07/16/85 12:09 03.43 196.506 7.027 98.73 0.488 Brine effervesces.
NG252 07/24/85 11:1003.83 204.465 7.959 102.56 0.481
NG252 07/30/85 10:45 02.79 210.448 5.983 105.35 0.466
NG252 08/06/85 10:58 03.05 217.457 7.009 108.40 0.435
NG252 08/14/85 12:10 03.48 225.507 8.050 111.88 0.432
NG252 08/20/85 11:31 03.15 231.480 5.973 115.03 0.527
NG252 08/28/85 10:00 03.11 239.417 7.937 118.14 0.392
NG252 09/04/85 10:5803.17 246.457 7.040 121.31 0.450
NG252 09/10/85 11:23 03.04 252.474 6.017 124.35 0.505
NG252 09/17/85 10:16 02.68 259.428 6.954 127.03 0.385
NG252 09/24/85 10:20 02.98 266.431 7.003 130.01 0.426
NG252 10/01/85 10:25 03.19 273.434 7.003 133.20 0.456
NG252 10/08/85 11:05 03.36 280.462 7.028 136.56 0.478
NG252 10/15/85 10:46 02.64 287.449 6.987 139.20 0.378
NG252 10/23/85 10:58 02.93 295.457 8.008 142.13 0.366
NG252 10/29/85 10:45 02.64 301.448 5.991 144.77 0.441
NG252 11/05/85 09:40 02.16 308.403 6.955 146.93 0.311 10 days after brine was removed from 36" hole in

SPDV Test Room 3.
NG252 11/13/85 10:45 02.72 316.448 8.045 149.65 0.338
NG252 11/21/85 11:50 02.88 324.493 8.045 152.53 0.358
NG252 11/26/85 10:40 02.28 329.444 4.951 154.81 0.461
NG252 12/03/85 14:15 02.45 336.594 7.150 157.26 0.343
NG252 12/10/85 13:41 02.34 343.570 6.976 159.60 0.335
NG252 12/17/85 14:15 02.73 350.594 7.024 162.33 0.389
NG252 01/03/86 10:30 04.03 367.438 16.844 166.30 0.239 Partial removal only.
NG252 01/08/86 10:40 03.00 372.444 5.006 169.36 0.599 High volume of brine due to only partial removal

on 1/03/86.
NG252 01/16/86 10:10 03.90 380.424 7.980 173.26 0.489
NG252 01/23/86 10:20 02.84 387.431 7.007 176.10 0.405
NG252 01/31/86 12:45 02.94 395.531 8.100 179.04 0.363
NG252 02/12/86 11:30 02.87 407.479 11.948 181.91 0.240
NG252 02/19/86 12:13 02.85 414.509 7.030 184.76 0.405
NG252 03/06/86 11:00 04.10 429.458 14.949 188.86 0.274
NG252 03/13/86 10:30 02.78 436.438 6.980 191.64 0.398
NG252 03/26/86 10:25 03.50 449.434 12.996 195.14 0.269
NG252 04/02/86 10:10 02.67 456.424 6.990 197.81 0.382
NG252 04/08/86 10:15 02.00 462.427 6.003 199.81 0.333
NG252 04/16/86 12:30 02.52 470.521 8.094 202.33 0.311
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BSEP DATA FOR HOLE NG252

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks
RellOved Since Used Liters per

1/01/85 ForI Collected Day
Calc.

NG252 04/24/86 10:40 01.93 478.444 7.923 204.26 0.244
NG252 04/30/86 11:2002.10 484.472 6.028 206.36 0.348
NG252 05/06/86 10:45 01.80 490.448 5.976 208.16 0.301
NG252 05/13/86 11:35 01.33 497.483 7.035 209.49 0.189
NG252 OS/20/86 11:25 01.22 504.476 6.993 210.71 0.174
NG252 OS/27/86 16:1001.60 511.674 7.198 212.31 0.222
NG252 06/03/86 10:45 01.49 518.448 6.774 213.80 0.220
NG252 06/10/86 11:45 02.18 525.490 7.042 215.98 0.310
NG252 06/17/86 11:21 02.65 532.473 6.983 218.63 0.379
NG252 06/24/86 11:15 01.77 539.469 6.996 220.40 0.253
NG252 07/01/86 14:2001.80 546.597 7.128 222.20 0.253
NG252 07/08/86 10:55 01.50 553.455 6.858 223.70 0.219
NG252 07/16/86 11:00 01.88 561.458 8.003 225.58 0.235
NG252 07/22/86 10:22 01.94 567.432 5.974 227.52 0.325
NG252 07/29/86 10:55 02.16 574.455 7.023 229.68 0.308
NG252 08/05/86 11:33 01.92 581.481 7.026 231.60 0.273
NG252 08/12/86 10:5001.90 588.451 6.970 233.50 0.273
NG252 08/19/86 11:45 01.82 595.490 7.039 235.32 0.259
NG252 08/26/86 11:05 01.85 602.462 6.972 237.17 0.265
NG252 09/04/86 11:00 02.15 611.458 8.996 239.32 0.239
NG252 09/09/86 09:12 01.85 616.383 4.925 241.17 0.376
NG252 09/16/86 10:27 01.81 623.435 7.052 242.98 0.257
NG252 09/23/86 10:3001.65 630.438 7.003 244.63 0.236
NG252 10/01/86 12:30 02.67 638.521 8.083 247.30 0.330
NG252 10/08/86 11:30 01.61 645.479 6.958 248.91 0.231
NG252 10/14/86 12:1001.72 651.507 6.028 250.63 0.285
NG252 11/05/86 11:573.45 673.498 21.991 254.08 0.157
NG252 11/20/86 12:4003.93 688.528 15.030 258.01 0.261
NG252 12/30/86 01:13 03.54 728.051 39.523 261.55 0.090
NG252 01/06/87 13:00 02.38 735.542 7.491 263.93 0.318
NG252 01/12/87 12:15 06.81 741.510 5.968 270.74 1.141
NG252 02/03/87 09:15 03.93 763.385 21.875 274.67 0.180
NG252 03/06/87 13:35 4.2 794.566 31.181 278.87 0.135
NG252 04/22/87 09:17 4.83 841.387 46.821 283.70 0.101
NG252 05107/87 11:59 4.24 856.499 15.112 287.94 0.281 Low literslday values for some periods between

11/05/86 and 6/16187 may be the result in part of
the long time between collections.

NG252 06/17/87 14:10 4.63 897.590 0.000 292.57 0.000 some brine left in hole, no calc.
NG252 06/30/8710:204.10 910.431 12.841 296.67 0.162 Calculation used 8.73 liters in 53.932 days

(6/17/87 and 6130/87).
NG252 07/16/87 10 50 3.77 926.451 16.020 300.44 0.235
NG252 07/23/87 09 35 2.32 933.399 6.948 302.76 0.334
NG252 07/29/87 09 54 2.07 939.413 6.014 304.83 0.344
NG252 08/07/87 09 00 1.89 948.375 8.962 306.72 0.211
NG252 08/12/87 1000 1.28 953.417 5.042 308.00 0.254
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GRAPHS OF BRINE ACCUMULATION DATA

This appendix contains graphs of data presented in Appendix A for selected
locations. As described in Deal and Case (1987), much of the variability in
the quantity of brine collected resulted from limitations of the collecting
techniques rather than variations in the actual inflow of brine from bedrock
into the collecting locations. As a result, plotting of the inflow data from
the data tables (Appendix A) results in an irregular plot which implies varia
tions in inflow that, in fact, do not exist. The graphed data included in
this report were processed and plotted by a standard software program (STSC
Statgraphics) on an IBM XT microcomputer, using a simple moving average to
smooth the curve. An eleven-point moving average was used for the graphs.
The smoothed result reflects trends that are representative of the brine
seepage rates while still showing variations that are probably the result of
collecting techniques. Additional discussion of the collection and data
handling is provided in Deal and Case (1987).
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0.2

0.18

0.16

0.104

~
III
:1
..... 0.12U/
t-
Oll
oJ..
d

0.1
~

0.08

0.06

OH42A

SIMPLE ELEVEN-POINT MOVING AVERAGE

......... ".

ATTACHMENT B
Page 15 of 21

0.004

0.02

o

......... ",

.........." .

.' ,

o 200 400 600 BOO iOOO

DAYS SINCE Ot/Ot/B5

FIGURE 8-14. DH42A Inflow Rates



>
l'II
C.......
Ul
t
III....-d.

O.C!

0.1B

0.16

0.14

o.1C!

0.1

0.08

0.06

0.04

0.02

o

DHC!15

SIMPLE ELEVEN-POINT MOVING AVERAGE

. - .

ATTAC~NT B
Page 16 of 21

o 200 400 600 800 1000

DAYS SINCE 01/01/85

FIGURE B-lS. DH2lS Inflow Rates
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SIMPLE ELEVEN-POINT MOVING AVERAGE
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FIGURE B-19. Room G Floor Seep Inflow Rates
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FIGURE B-20. NG252 Inflow Rates




