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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, chat more brine may
actuaily seep from clear halite than from argillaceous (clayey) haiite units
in some locations cver sufficiently long pericds c¢f time.

Deal and Case (1987) described situations in which closely-spaced drillholes
(notably the MIIT 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 tetween locations only a short
distance (a few meters, or in some instances, less than a meter) apart make
the discussion or 'averages' or 'typical occurrences' difficuit or misleading."
Observation of 13 downholes in Room L1, during this reporting rerioed, 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 L1 were mnext 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 cbserved for a more than 800 days,
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six that had steady or increasing accumulation trends in August 1986 now have
siightly 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 difficuities 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 1less 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 E100. 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 drillheole video camera was used to observe suspected damp areas or zones of
sait 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 "zhiny"” as a result of the
camera lights being reflected from crystal faces. In those instances where
evaporation occurred and salt deposits formed, zhe salt buildups were
distinguishable. Such c¢ccurrences were observed where drillholes penetrated
annydrite MB-139 and anhydrite "c'. Salt kxnobs and crusts were aliso 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 coilected for chemical analysis, although,
the chemical data may nct zlways be representative ¢f formation trine. I
addition to the difficulties inherent in working with saturated, high-icnic
strength brines, it has 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 rfluids and
Rustler Formation prines), and soluble materials {(a variety of grouting
compounds and materials involved with many types of instrumentation) has
occurred both intenticnally and unintentionalily &s part of construction and
sxperimental activities. Ten sampies 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 1long. They show a distinct correlation between moisture
content and stratigraphy. The investigation concentrated on determining the
"easily moved" moisture available, and, therefore, measurements cof 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 additional samples can be tested. Preliminary data
indicate, however, that there are zones within the sait that contain more
molsture than the anhydrite interbeds. This contrasts with the observation
that in many places more moisture appears to seep from the znhydrite beds than
from the salit. In this cage, the mcst moist {(greater porosity) and most
productive (greater permeability) stratigrapnic 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
generaily more moist. Additional moisture conrent measurements are presently
being made, and it will be possible to better define the variation in moisture
content in a later report.

The ESEP evaluated a varisty of "off-the-shelf", ncndestructive, geophysicail
techniques that might be able to provide rapid and cost-effective estimations
cr in situ meisture content of the hest rock during excavation of the reposi-
tory storage panels, Radar, electromagnetice, rasistiviry, znd nuclear-scurce
techniques were evaiuated.

Ground-pvenetrating radar technigues cotain a continuous high-resolution elec-
tromagnetic profile ¢of the subsurface. Zocundaries between podies of rock that
have contrasting electrical properties refiect 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 drillhocles 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. HNeither 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 either 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
although calibrated and operated by a manufacturer-trained operator, it
produced readings with errors that were 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.

ES-4



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 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

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 IRTRODUCTION

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 kilometers 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 repository horizon and
seep into drill holes in the underground excavations.

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

liter per day.

Although individual cccurrences are smail znd not particulariy noticeable on a
day-to-day basis, they are pervasive throughcut the repository (Deal and Case,
1987)., Over a period cf 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 evéporated and removed in the air that is circulated by
the underground ventilation system. The assessment and understanding of the

brine occurrences becomes especially important when considering what their

long-term impacts might be on operations during the demonstration and retrieval
period and the rates of resaturation and repressurizaticn of the excavations

after closure of the facility.
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The data presented in this report are a continuacion and update of studies
that began in 1983 (Black, et al., 1983; TSC-D'Appolonia, 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.



2.0 BRINE OCCURRERCES

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 VYEEPS

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 halite. 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
BX0l, 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 polyhalitic halite was wet when it was remcved 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
discontinucus 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."
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Figure 2-1.
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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-
abilities 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 directiomns,
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 c¢f reddish-orange halite
containing a trace of poliyhalite. The back {(roof) is usually cut 2.1 meters
above the top of the orange band. The floor is tnen cut to whatever depth is
necessary ¢o achieve an opening of the desired height. Although there are
some exceptions to this, most of the facility ievel 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 rcoms Al, A2, A3, B, Cl, C2, D, and
M, has been ramped up to a stratigraphic level zpproximately 5 meters higher
than the facility level. 1In addition, these sxperimental rooms were cut to a
height of 4.9 meters. The net result is that upholes and downholes drilled to
the same length may penetrate different stratigraphic horizons, depending on

the loccation c¢f the coilar of a given drillhoie. ZFigures Z-3 and 2-4 show
these relationships and the approximate stratigraphic lccation ¢f the end of
most of the drillholes discussed in this report. Tor precise stratigraphic

information on any given drillhole, reference should be made to the drilling
log or core descripticn for that hole.
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TABLE 2-1
1 IST OF UNDERGROUND (OCATIONS WHERE BRINE OCCURRENCES
WERE OBSERVED ANT MONITORED THROUGH MY, 1987
AS FART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WlFPP

Angle

90
90
90
90

90

90

90
90
90
90
90
90
90
90
90
90
90
20
90
20

90

References

e o @ @ =

Dooo

mmmm

m

kemarks D /? 4 F’ :

MNonitored as part of the BSEP since it was drilled in 3/85.

Monitored as part of the BSEP since it was drilled in 3/85.

Monitored as part of the BSEP since it was drilled in 2/8S.

Monlitored as part of the BSEP since it wag drilled in 2/85. At the presenl s
brine is collected because of insufficient {nflow.

Monitored as part of the BSEP since it was drilled in 1/85. Prillers aid not
report any moisture while drilling. hole started producing brine a few weeks
later.

Monitored as part of the BSEP since it was drilled 1/85. Drillers did not
encounter moisture while dritling. Hole started producing brine few weeks
later. At the present no brine is co)lected because of insufficient inflow.
Open from O to 5.1 ft. Drilled for BSEP study 7/86 and monitored since
drilled.

Cased from O to 5.4 ft. Open from 5.4 to 9.1 f1. Drilled for BSEP study 7/86
and monitored since drilled.

Cased from O to 10.3 ft. Open from 10.9 to 14.0 £t. Drilled for BSEP
study//86 and monitored since drilled.

Open from 0 to 4.6 ft. Drilled for BSEP study //B6 and monitored siuce

drilled.

Open from 0 to 5.3 ft, Drilled for BSEP study 7/86 and monitored since
dritled.

Open from 0 to S.1 ft. Drilled for BSEP study 7/86 and monitored since
drilled.

Cased ¢ to 5.9 L. Open from 5.9 to 9.6 fr.
wonitored since drilled.

Cased 0 to 10.0 ft. Open from 10.0 to 13.3 ft. Drilled for BSEF study 7/Bb
and monitored since drilled.

Cased D to 6.8 [t. Upen from 6.8 to 9.75 ft. Drilled for BSEP study 7/86 and
monitored since drilied.

Cased 0 to 6.3 ft. Open from 6.3 to 10.3 ft. Drilled for BSEP study 7/86 and
ponitored since drilled.

Open from 0 to 5.0 ft. Drilled for BSEP study //86 and monitored since
drilled.

Cased from 0 to 5.5 ft. Open from 5.4 to 9.8 {t. Drilled for BSEP study H/B6
and monitored since drilled.

Cased from O to 10.0 ft. Open from 10.0 to lua.4 €4, brilfed for BSEP study
8/86 and monitored since drilled.

Cased from 0 to 13.9 £t. Open from 13.9 to 12.b tt. Drilled for BSEP study
7/86 and ponitored since drilled.

Cased from O to 14.0 ft. Open from 164.0 to 8.2 ft. Drilled for BSEP study
7/86 and ponitored since drilled.

Hole slightly declined below horizontal. Collar sbove upper ¢lay seas,
1 ft. below back. Drilled 6/86 and wonitored since drilled.

Hole slightiy declined below horizontal. Collar above upper clay seam, about
1 ft below back. Drilled 6/86 and monitored since drilled,

Hole slightly declined below horizontal. Collar above upper clay seam, about
1 ft below back. Drillad 6/86 and monitored since drilled.

Hole slightly declined below horizontal. Collar in halite about 3.5 fi
back. Oriiled 6/86 and monitored since drilled.

Hole slightly declined below horizontal. Collar in halite about 3.5 ft.below
back. Drilled 6/8B6 and monitored since dritled.

Hole slightly declined below horizontal. Cellar in halite about 3.5 ft.below
back. Drilled 6/86 and mopitured since drilled.

Urilled for BSEF study 7/86 and

about

below
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0] 720/H8
TABLE 2-1 hh‘o)k".’iPJ h
LIST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
WERE OBSERVED AND MONITORED THROUGH JULY, 1987
AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT W1PP \é :
Hole Room Survey North-South East-West Elevation Dia. Depth Direction Angle References Remarks b A%
Numbe r or Accuracy Coordinates Coordinates {in) {fv) Lﬁ
Locat ion S=Surveyed
A=Approximate N.
BTR7 S1950/E100 A S1942 E98 1264.7 3.25 1.1 MH 5 B Hole slightly declined below horizontal. Collar just above orange band.
: Drilled 6/86 and monitored since drilled.
BTRB S1950/E100 A S1942 El00 1264.7 3.25 3.1 \1\\ 5 B Hole stightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
BTR9 S1950/E100 A S1942 £101 1264.7 3.25 3.1 MK 5 B Hole slightly declined below horizontal. Collar just above orange band.
Drilled 6/86 and monitored since drilled.
BTR1O S1950/E100 A S1942 E98 1262.2 3.25 1.2 K\\ 5 B Hole slightly declined below horizontal. Collar about 2.5 ft. above {loor.
Drilled 6/86 and monitored since drilled.
BTIR1] S1950/E100 A S1942 E100 1262.2 3.25 .05 XN 5 B Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
brilled 6/86 and monitored since drilled.
BIR12 S1950/E100 A S1942 E10] 1262.2 3.25 3.0% \\\\ S B Hole slightly declined below horizontal. Collar about 2.5 ft. above floor.
Drilled 6/86 and monitored since drilled.
BXO!L B S N1384.68 E0982.33 1317.644 & 50.15 D 90 B, E Monitored as part of the BSEP since it was drilled in 1/85. Core wolst frow
10.6 to 11.]1 meters in coarsely crystalline clear halite. MB139 at 7.1 to
7.9 meters.
BXO2 B S N1384 . bt E0982.87 1335.47 &4 49.25 U 90 B, F HMouitored as part of the BSEP since it was drilled in 1/85. At the present no
brine is collected because of insufficient inflow.
DH15 N1140/E1689 A N1160~ E1688.5 1319.9 3 51 u 90 B Moisture noticed at collar in 4/86. Collecting device installed 5/86 and
C* monitored as part of the BSEP since then.
DHIS G A N1102 w1882 1294.4 3.5 52.0 u 90 A, B Honitored as part of BSEP since 2/85. Al present no brine is collected
because of insufficient inflow.
DH36 G A N1lO2 %1882 1284.6 3.5 51.5 D 90 A}, B Honitored as part of BSEP since 1/85.
DH)Y7 G S N1101 w2182 1297.4 3.5 51.5 U 90 Al, B Monitored as part of BSEP since 1/85. At the present no brine is collected
because of insufficient inflow.
DH38 G S N1101 w2182 1287.0 3.5 47.5 D 90 A3, B Monitored as part of BSEP since 1/89.
DH39 G S NilO1 W2482 1296.0 3.5 50.7 U 90 A), B Monilored as part of BTP since FEB. 1985. At the present no brine is
collected because of insufficient inflow.
DH&0 G S N1101 w2482 1286.1 1.5 51.0 [+] 90 A}, B Monitored as part of BSEP since 1/85.
PHu G S N1101 w2782 1295.8 3.5 49.9 u 90 A}, B Monitored as part of BSFPF since 2/85. At the present no brine is collected
because of insufficient inflow.
DH4?2 G S Nil01 w2782 1285.9 1.5 51.2 D 90 Al, B Monitored as part of the BSEP since 2/85.
DHu2A G S Nilo1 w2789 128%.7 1.5 40.5 b 90 A}, B Monitored as part of the BSEP since 2/H5.
DR215 S1960/E15) S S1960 EQ153 1272.0 3 52.0 U 90 Al, B Gas releases had been observed in this hole. Monitored as part of the BSEP
since 1/85.
DH216 S1960/E15) S S1960 EO153 1262.6 k] 5.2 D 90 Al, B Gas releases had been observed in this hole. Monitored as part of the BSEP
from 1/85 to 6/85 when collar was destroyed and hole plugged by mining.
DHIY? S1600/W33 S S1600 w0033 1271.3 3 50.1 u 90 A2, B Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
DH317A  S1600/W10 S S$1600 w0030 1271.2 k] 5.0 u 90 A2, B Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
DHIL7B  S1600/W30 S S1597 w0030 1271.2 3.5 5.0 U 90 A2, B Gas pocket at 45.91. Brine seeped from hole after drill rods were broken at
end of run at depth of 16.3 ft. Probable source was anhydrite "a".
Stalactite growth monitored as part of BSEF from 5/85 to 2/86.
DHPLO1 S1950/E1330 A 51950 E1330 1268.0 4 49.5 v 90 B Drilled 1/87, observed as part of BSEP since 3/87.
DHPLOZA S1950/E1330 A §$1950 E1330 1255.8 4 49.8 D 90 B Drilled 12/86, observed as part of BSEP since 12/B6. Hole offset at &5 ft.
G Seep G A N1095 Wigld7? 1284 /b 4.0 b 90 B Damp area on the floor of Room G, near south rib, approximately 45 €t east of
DH35. Seep noticed 8/85. Damp area larger 1n 11/8%5. Monitored as part of BSEP
since 11/85.
16201 2 S N1275.54 W03179.51 1294.97  2.875 53.8) D 90 A),B, H, ) Monitored as part of BSEP since 11/8B4.
16202 1 S Ri264.79 WO246.11 1296.49 2.875 48.16 D 90 A}, B, M, Monitored as part of BSEP from 11/84 to 7/87 vhen shear closure pinched hole
J shut so that sampler would not go to bottom. last BSEP brine data collected
in 3/87.
Jvs J S N1067 w0374 1290 36 8.1 D 90 b, F, G Drilled 8/08/85, drillers reported water at 7 [t 10 inches.
Jve J S N1067 w0378 1290.4 36 8.1 D 90 D, G Brine in bottom of pilot hole on 8/20/85.
L1825 L1 A N1524 w0218 1312 4 11.90 D 90 B, H Monitored as part of BSEP since 8/85.
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Or/20/48
Hole koom Survey North-South East-West
Number wr Accuracy Coordinates Coordinates
Location 5 Surveyed
A:Approximate
11816 (i A Nibih w0220
L182/ 11 A N1524 w222
L1S29 LI A Ni524 HO226
11830 11 A Ni526 w0228
11832 it A N1S24 wo237
11533 L1 A Ni1S24 #0239
11816 8] A N1O24 w0265
L1Xo0 Ll A NI318.5 w0225
L2C2S Li A Ni510 w0365
MILT2 J S N1088.03 w0a371.02
MIITS 1 s N1UB6.0S w0377.13
MIITS 3 S NIOBL. 16 WO377.15
MIIT8 1 s N1082.08 w0177 .24
MIITIO 3 H] N1079 .98 w0377,23
MIITI2 R b N1O78.11 w0327 .21
HIITIL ] S N1076.18 wW0377.30
RIIT16 ! S NIOYh.1? W0177.18
HIIT1? J S N1072.03 w#0379.10
MIXITiB 1 S NiO71.91 wWo3?7r. 18
M11T20 J S N1069 .84 Wy 72
Miir22 i) S N1067.91 W0377.23
MIIT24 J S N1065.79 AR RIS
MIITP ) A NLOST w128
NG252 2 5 NE275.8¢6 L SEE:3 BT
PR2 S1600/EL40 A S1600 £0140
PR} S1282/E1640 A S2182 E0140
PRG S2748/ K040 A S2748 EOYAO
WWC 1 N1420/Roomlll A

References:

Al TSC-D! Appolonia,
A2 Bechrel Nationai,
A3 Bechtel National,

“xOoOmmon®

19¢3a (WIPP-DOE-163)

1984 (WIPP-DOE-202)

1985 (WiIPP-DOE-213)

Brine Simpling and Fvaluation Program File

Recurds of special Drill Holes, 9/12/83: BSEP Files
As-Built Survey Calculation Sheets: BSEF Files
Field Notes, 3. Gatlerani, Bechie) National: BSEP Files
Field Notes, D. Deal, IT Corp.: BSEP Files

Rooa | Brine Survey: BSEP Files

Roow (.1 and {2 Field Notes: ASEP Files
Geotechniesl Instrument List, 11/02/83: BSEP Files

flevation Dia.

1312
1312
1312
1312
1312
1312
1312
1312

1312
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LIST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURRENCES
WERE OBSERVED! AND MONITORED THROUGH JULY, 1987
AS PAKT OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WIPP
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Remarks

Monitored as part of BSEP since 8/85.
Monitared as part of BSEP since 8/85.
Monitored as part of BSEP gince 8/8S.
Honitored as part of BSEP since B/85.
Monitored as part of BSEP gince 8/85.

Monitored as part of BSEP since B/85,
Monitored as part of

Drillers reported
of the BSEP since

BSEP since 8/85.

“‘f)(’:und water in hole at 10 ft, 5/13/84", monitored as part
10/84.

Monitored irregularly as part of BSEP since 12/85.

Brine
Brine
Brine
Brine
Brine
Brine

sinca drilled,
since drilled,
since drilled,
since drilled,
since drilled,
since drilled,

monttored from
monitored from
monitored from
monitored from
monitored from
monitored from

10/26/85
10/26/84
10/26/84
10/26/84
10/26/84

to 4/23/85.
through 4/23/85.
through &/23/85.
to 4/23/865.
through 4/23/85%.

10/26/84 through 4/23/85.
Brine since drilled, monitored from 10/26/84 through 4/23/85.
Brine since drilled, monitored from 10/26/84 through 4/23/85.
Brine since dri)led, monitored from 10/26/84 through 4/23/85,
hole with Brine A 4/30/85 and plugged vith rubber cork.
Brine since drilled, sonitored from 10/26/84 through 4/23/85, Sandia
experiment filled hole with Brine A 04/20/85 and plugged h ole with rubber
cork.,

Brine nated 10/26/84, monitored from 10/26/84 through 4/23/85.

Brine noted 10/16/84. monitored from 10/26/64 through 4/23/85.

Brine notad 10/28/84, monitored 10/26/84 through &/23/85, Sandia experiment
added Brine A to hole &/10/85 and plugged with rubber cork.

Brine since drilled, pilot hole for 16-inch diaseter hole that vas never
completed. Monitored from 4/02/85 through 4/23/85.

Monitored as part of the BSEP since 11/84. This hole contipues to produce
gas, [irst time noticed before 10/84&,

Stalactite growth monitored as part of the BSEP from 5/85 to 2/66.
Stalactite growth sonitored as part of the BSEP from 5/B5 to 2/86.
Stalactite growth monitored as part of the BSEP from 5/85 to 2/86&.

Large horizontal hole on south rib of N1L20 drift, across froe Rooa Cl.
Photographical ly monitored for salt buildup.

Sandia filled



TABLE 2-1

LIST OF UNDERGROUND LOCATIONS WHERE BRINF OCCURRENCES

WERE OBSERVED AND' MONITORED THROUGH JULY, 1987

AS PART OF THE BRINE SAMPLING AND EVALUATION PROGRAM AT WIPP

Hole Room Survey North-South East-West Elevation Dia.
Number or Acturacy Coordinates Coordinates {in)

Location SaSurveved

A*Approximate

L1S26 L1 A N1524 N0220 1312 o
L1S27 L1 A N1524 w0222 1312 3
L1s29 Ll A N152¢4 w0226 1312 4
L1s30 L1 A N1524 w0228 1312 [
L1s32 L1 A N1524 w0237 1312 b
L1533 L1 A N1S24 w0239 1312 4
L1836 L1 A N1524 w0245 1312 4
L1Xo0 L1 A N1538.5 w0225 1312 A
L2C25 L1 A N1510 N03165 1312 5
MI1T2 J S N1088.03 wW0377.02 1290.81 3.25
HI1T4 J s N1086.05 w0377.13 1290.82 3.25
M1ITé J S N108%.16 w0377.15 1290.55  3.25
M1118 J S N1082.08 W0377.24 1290.48 3.25
MIITIO ) S N1079.98 w0377.23 1290.38 3.25
MIIT12 ] S N1078.11 w0377.21 1200.20 3.25
MIITIL 3 s N1076.18 w0377.30 1289.85 3
MIIT16 J s N1074.17 w0377.18 1289.2 k]
HIIT17 3 s K1072.63  wW0379.10 1290.31 3
MIITIS 1 S R1071.91 W0377.18 1290.25 3
MIIT20 J H K1069.84 w0377.22 1290. 34
MIIT22 J S N1067.93 W0377.23 1290, 44
MIIT24 3 s N1065.79 W0377.21 1290.7&
MIITP J R1067 w0378 1290.8
NG252 2 s N1275.86 W0381.05 1294.89
FR2 §1600/E140 51600 £014L0 1271.2
PR3 S1282/E14C S216. E0140 1263
PRA S2748/EMuC S27L8 E0140 1250
WWC1 N1420/RoomCl
References:

Al TSC-D'Appolonia, 1983a (WIPP-DOE-163)
Al Bechtel Mational, 1984 (WIPP-DOE-201)
Al Bechte] National, 1985 (WIPP-DOE-213)
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Brine Sampling and Evaluation Program File

Records of special Drill Holes, 9/12/83: BSEP Files
As-Built Survey Calculation Sheets: BSEP Files

Field Notes, J. Gsllerani, Bachtel National: BSEP Files
Field Notes, D. Deal, IT Corp.: BSEP Files

Room J Brine Survey: BSEP Files

Roow L1 and L2 Field Notes: BSEP Files

Geotechnical Instrupent List, 11/02/83: BSEP Files

Depth Direction Angle

(ft)

11.72
11.91
12.03
12.18
11.95
11.98
12.22
12.45

11,36
2.9
3.275
3.125
3.05
3.075
3.05
3.05
2.975
3.250

3.925
5.975
5.82%
5.975
8.8
7.56

20
20

16
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Remarks

Monitored as part of BSEP since 8/20/85.

Monitored as part of BSEP since 8/20/85.

Monitored as part of BSEP since 8/20/85.

Monjtored as part of BSEP since 8/20/85.

Mouitored as part of BSEP since 8/20/85.

Monitcred as part of BSEP since 68/20/85.

Mconitored as part of BSEP since 8/20/85.

Orillers reported "found water in hole at 10 ft, 5 1’ 3.", monitored as part
of the BSEP since 10/84.

Monitored irregularly as part of BSEP since 12/85.

Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine
Brine

since drilled, monitored from 10/26/85 through « >3 85.
since drilled, monitored from 10/26/84 through « 12 55.
since drilled, monitored from 10/26/84 through - 3 §9,
since drilled, monitored from 10/26/84 through » >1°85.
since drilled, monitored from 10/26/64 through Ty 85,

since drilled, monitored from 10/26/84 through - 21.85,
since drilled, monitored from 10/26/64 through » 13/85.
since drilled, monitored from 10/26/84 through -

-

since drilled, monitored from 10/26/84 through 13:85, Sandia filled

hole with Brine A 4/30/85 and plugged with rubber cork.

Brine

since drilled, monitored from 10/26/84 through &« 21/85, Sandia

experiment filled hole with Brine A 04/20/85 and rlugged hole wvith rubber

cork.
Brine
Brine
Brine
added
Brine

noted 10/26/84, monitored from 10/26/B4 through « 3/85.

noted 10/26/84. monitored frow 10/26/84 through 4,23/85.

noted 10/26/84, monitored 10/26/84 through 4/23'85, Sandia experiment
8rine A to hole 4/30/85 and plugged with rubber cork.

since drilled, pilot hole for 36-inch diameter hole that was never

completed. Monitored from 4/02/85 through 4/23/8S.
Monitored as part of the BSEP since 11/84. This hole cortinues to produce

gas,

first time noticed before 10/84.

Stalactite growth monitored as part of the BSEP from 5/A% to 2/86.
Stalactite growth monitored as part of the BSEP from 5/8% to 2/86.
Stalact:te growth monitored as part of the BSEP from $/8% to 2/86.

Large

horizontal hole on south rib of N1420 drift, across from Room Cl.

Photographically monitored for salt buildup.
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Remarks

Monitored as part cf the BSEP since it was drilled in 3/85.
Monitored as part of the BSEP since it was drilled in 3/85.
Monitored as part of the BSEP since it was drilled in 2/85.
Nonitored as part of the BSEP since it was drilled
trine is collected bz:cause of insufficient inflow.
Monitored as part of the BSEP since it was drilled in 1/85. Drillers did nor
report any moisture whiie drilling. hole started producing brine a fi:w weeks
later.

Monitored as part of the BSEP since it was drilled 1/85. Drillers Jid not
encounter moisture while drilling. Hole started producing brine few weueks
later. At the present ne brine is collected because of insufficient inflow,
Cpen from 0 to 5.1 ft. Drilled for BSEP study 7/36 and monitored since
drilled.

Cased from 0 to 5.4 ft. Open from 5.4 to 9.1 fr. Drilled for BSEP study 7/8o
and monitored since drilled.

Cased from 0 to 10.3 ft. Open from 10.3 ro 14.0 [t. Drilled tor B3EP
study?/86 and monitcred since drilled.

Open from O to 4.6 ft. Drilled for BSEP study 7 86 and monitored since
drilled.

in 2/85. At the present no

Open from O to 5.3 ft. Drilled for BSEP
drilled.

Open from O to 5.1 £t. Drilled For BSEP
drilled.

Cased 0 to 5.9 ft. Open from 5.9 to 9.6
monitored since drilled.

Cased 0 to 10.0 ft. Open from 10.0 to 13.3 ft. Drilled for BSEP study 7/86
and monitored since drilled.

Cased 0 to 6.8 ft. Open from 6.8 to 9.75 ft. Diilled for BSEP study 7/86 aud
monitored since drilled.

Cased O to 6.3 ft. Open from 6.3 to 10.3 ft. Drilled for BSEP study ?/86 and
monitored since drilled.

Open from 0 to 5.0 ft. Drilled for BSEP study 7/86 and monitcred since
drilled.

Cased from O to 5.3 ft. Open from 5.9 to 9.8 ft. Drilled for BSEP study 8/86
and monitored since drilled.

Cased from O to 10.0 ft, Open from 10.0 Lo l4.4 {t. Drilled for BSEP stuily
8/86 and monitared since drilled.

Cased from O to 13.9 fr. Open from 13.9 to 17.6 ft. Drilled for BSEP study
7/86 and monitored since drilled.

Cased from O to 14.0 fv. Open from 14.0 to 18.2 ft. Drilled for BSEP study
786 and monitored since drilied.

Hole slightly declined below horizontal. Collar above upper
1 ft. below back. Drilled 6/86 and menitored since drilled.
Hole slightly declined telow horizontal., Collar above upper
1 fr below back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar above upper
1 ft below back. Drilled 6/86 and monitored since drilled.
Hole slightly declined below horizontal. Collar in halite abour 3.5 ft
back. Drilled 6/86 and monitored since drilled.

Hole slightly declined below horizontal. Collar in halite about 3.5 ft.helow
back. Drilled 6/86 and monitored since drilled.

Hole slightly declined below horizontal. Collar in halite about 3.5 ft
back. Drilled 6/86 and monitored since drilled.

study 7/86 and monitored since
study 7/86 and monitored since

fr. Drilled for BSEP study 7/Bu and

clay seam, abtout
clay seam, about
ctay seam, about

.below

.below



TABLE 2-1
LIST OF UNDERGROUND LOCATIONS WHERE BRINE OCCURREM FS
WERE OBSERVED AND MONITORED THROUGH JULY, 1987
AS PART OF THE BRINE SAMPLING AND EVALUATION PROGKAM aT WIPP

Hole Foon Survey North-South East-West  Elevation Dia. Depth Direction Angle References Remarks
Nupber or Accuracy Coordinates Coordinates {in) {ft)
Location SzSurveyed

A=Approximate

BIR7 S1950/E100 A S1942 E98 1264.7 3.25 1.1 H 5 B Hale slightly declined telow horizontal. Collar just above orange band.
Irilled 6/86 and monitored since drilled.
BIRS S1950°E100 A 51942 El100 12647 3.25 3.1 H 5 B Hole slightly declined below horizomtal. Collar just above orange band
Dritled 6/86 and wonitored since drilled.
BIR9 S1950/E100 A S1942 E101 1264.7 3.25 3.1 H s B Hole slightly declined below horizontal. Collar just above orange band.
. Drilled 6/86 and monitored since drilled.
BIR1? S1950/F10C A S1942 E98 1262.2 3.25 1.2 H 5 B Hale slightly declined belew horizontal. Collar about 2.5 ft. above floor
Dritled 6/86 and monitored since drilled.
BIRK11 S1950/E10C A S1942 Elo0 1262.2 3.25 3.05 H 5 B Hole slightly declined below herizontal. Collar about 2.5 ft. above floor,
Drilled 6/86 and monitored since drilled.
BTR12 S1950/E100 A S1942 El01 1262.2 3.25 3.05 H 5 B Hole slightly declined below horizontal., Collar about 2.5 fr. abave floor.
Drilled 6/8¢ and monitored since drilled.
BXO1 B S N1384.68 E0982.133 131764 & 50.15 D 9Q B. E Monitored as part of the BSEP since it was dyilled in 1/85, Core moist from
1¢.6 teo 11.] meters in coarsely crystalline clear halite. MB13% at 7.1 to
7.9 ceters.
BX02 B S N1384 .44 E0982.87 1335.47 4 49.25 U 90 B, E Monitored as part of the BSEP since it was drilled in 1/85. At the present no
brine is collected because of insufficient inflow.
DH1S N1100/E1689 A N110o4 E1688.5 1319.9 3 51 U 90 B Mci~ture noticed at collar in 4/86. Collecting device installed 5/86 and
monitored as part of the BSEP simce then.
DH3S G A N1102 w1882 1294 .4 3.5 52.0 U 90 A3, B Munitored as part of BSEP since 2/85., At present no brine is collected
because of insufficient inflow.
DH36 G A N1102 w1882 1284.6 3.5 51.5 D 90 A3, B Monitored as part of BSEP since 1/85.
DH3? G S N1101 w2182 1297.4 3.5 51.5 U 90 A3, B Monitored as part of BSEP since 1/85, At the present nao brime is rollected
because of insufficient inflow.
DH38 G S N1101 w2182 1287.0 3.5 47.5 D 90 A3, B Monitored as part of BSEP since 1/B5.
DH3g G s N1101 w2482 1296.0 3.5 0.7 U 90 A3, B Monitored as part of BIP since FFR. 1985. At the present no brine is
collected because of imsufficient inflow.
DHuLO G s N1101 w2682 1286.1 1.5 51.0 D 90 A3, B Mouitored as part of BSEP since 1/85.
DHL1 G S N1l01 w2782 1295.8 1.5 9.9 U 90 A}, B Monitored as part of BSEP since 2/85. At the present no brine is collected
because of insufficient inflow.
DH42 G s ‘K1101 w2782 1285.9 3.5 51.2 D 90 A3, B Monitored as part of the BSEP since 2/85.
Diiu2A G s N1101 w2789 1285.7 3.5 40.5 D 90 A3, B Monitored as part of the BSEP since 2/85.
DH2:% S1960/E1¢] S $1960 EO153 1272.0 3 52.0 U 90 Al, B Gas releases had been observed im this hole. Monitored as part of the BSEP
! since 1/85.
DHZ16 S1960°'E153 S 51960 E015) 1262.6 3 54.2 D 90 Al, B Gas releases had been observed in this hole. Monitored as part of the BOEP
from 1/85 to 6/85 when collar was destroyed and hole plugged by mining.
DHI1? S$1600/W33 S 51600 w0033 1271.3 3 50.1 U 90 A2, B Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
DH317A  S1600/W30 S 51600 w0030 1271.2 3 5.0 Y 90 A2, B Stalactite growth monitored as part of BSEP from 5/85 to 2/86.
DH317B S$1600/W3C S S1597 w0030 1271.2 3.5 51.0 U 90 A2, B Gas pocket at 45.91. Frine seeped from hole after drill rods were lroken 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.
DHPLO1 S1950/E1330 A 51950 E1330 1268.0 4 49.5 U 90 B Drilled 1/87, observed as part of BSEP since 3/87.
DHP«O2A S1950/E1330 A $1950 E1330 1285.8 L 9.8 D 90 B Drilied 12/86, observed as part of BSEP since 12/8b. Hole offsel ar &% fr.
G Seep G A N109S w1837 1284 16 4.0 D 90 B Damp area on the floor of Room G, near south rib, approximately 45 ft east of
DH3IS. Seep noticed 8/85. Damp area larger in 11/85. Monitored as part of BSEP
since 11/85.
1G201 2 S N1275.54 w0379.51 1294.97  2.875 53.83 D 90 Al,B, H, ] Monitored as part of BSEP since 11/84.
1G202 1 S N1264.79 W0246.11 1296.49 1.875 48.16 D 90 A3, B, H, Monitored as part of BSEP from 11/84 to 7/87 when shear closure pinched hole
3 shut s¢ that sampler would not po to bottom. last BSEP brine data collected
in 3/87.
Jvg J S N1067 wo3l74 1290 16 8.1 D 90 D, F, G Drilled 8/08/85, drillers reported water at 7 ft 10 inches.
Jve J s N1067 w0378 1290.4 36 8.1 D 90 D, Brine in bottom of pilot hole on 8/20/85.
Lis2s L A N1524 w0218 1312 4 11.90 D 90 B, H Menitored as part of BSEP since B8/85.

-12-
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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 (1987; Table 3-1), it was noted that
six of those holes (BX0l, DH38, DH40, DH42A, IG202, L1X00) 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 $1950
drift, one set at S1620 and W170, and one set in Room L1, 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 15-meter long stratigraphic observation holes (one up, one down)
were drilled in the east end of the 51950 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 ty 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 S51620/W170

In September 1985, an alcove was mined to the south at the junction of the

S1600 and W170 drifts. MNine downholes were drilled in the alcove in July

and August 1986, for the express purpose of better defining stratigrabphic

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).
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TABLE 2-2
(continued)

BRINE ACCUMULATION SUMMARY FOR DOWNHOLES

Hole Roow Date Date Date Approx. Approx. Inflow Approx.
or Room Hlole First Maximum Inflow Trend Total Vol.
Location Excavated Drilled Observed Inflow 7/87 7/87 Removed By
(1/day) (1/day) (1,5,D)=* 7/87 (1)
1.1530 L1 4/84 1/85 8/85 0.8 0.1 D 62
L1531 L1 4/84 1/85 8/85 0.08 0.01 D 4
1,1532 L1 4/84 1/85 8/85 0.18 0.15 I 32
[.1533 L1 4/84 71/85 8/85 0.1 0.05 I 19
1.1534 L1 4/84 71/85 8/85 0 0 DRY 0
1.1835% L1 4/84 7/85 8/85 0 0 DRY 0.1
1.1536 L1 4/84 71/85 8/85 0.01 0.005 I 4
L.1X00 L1 4/84 5/84 5/85 0.03 0.017 D 42
NG252 2 3/83 3/83 12/84 0.5 0.25 D 316

Vata summarived and rounded from Appendices A and B.

= Increasing
Steady
Decreasing

[ee B 70 B
1l

H



The shallowest holes (BTPAl, BTPB1l, 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 BIP 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 BIPC3) 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. 1In 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 L1S Downholes in Room L1

An east-west row of twelve downholes numbered L1S25 through L1S38, =ach about
3.6 meters deep, were drilled near the north end of Room L1 (Figure 2-5) in
June and July 1985. This line of holes is about 4.4 meters south of drillhole
L1X00 (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 MIIT holes in Room J and holes DH42 and 42A in Room G) displaved
dramatically differing brine accumulation data which lead them to czution 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 L15 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. TFigure 2-5-D shows the liters of brine cthat were removed from each
of these holes on December 10, 19685. Hole L1X00 is also chown on this figure
for reference purposes, but the "liters removed" figure is not comparable t»5
those obtained from the L1S holes because brine had been ccllected seven days
earlier from L1X00 and the hole completely evacuated, whereas the L1S holes
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had not been previously evacuated and brine had been accumulating in them for
a longer period of time. Comparing the amount of brine removed from the L1S
holes on December 10, 1985 (Figure 2-5-D), it is apparent that dry holes are
interspersed with holes that contained nearly 3 liters of brine.

Figure 2-5-C shows the volume of brine removed from these holes on November 5,
1986, The relative wetness or dryness is different than that shown in Fig-
ure 2-5-D, but again the variation between holes less than a meter apart and
penetrating the same stratigraphic units is striking. Hole L1X00 is shown
for reference purposes even though the volume figures may not be strictly
comparable to those from the L1S holes.

Figure 2-5-B shows the total amount of brine removed from these holes during
the BSEP monitoring through this reporting period. Two holes (L1S34 and
L1535) have not produced enough to measure using the standard BSEP techniques,
while nearby holes have produced up to 119 liters (L1S29). Holes L1S28 and
L1530, which are 0.6 meters on either side of L1529, have produced 0.2 and

62.4 liters, respectively.

It is unlikely that these variations are the result of unknown water or brine
spills near the holes. Wet areas have not been noticed in this vicinity during
monitoring activities. Additionally, some of these holes (Table 2-2 and Appen-
dix A) have shown increasing accumulation trends during the later part of this
reporting period, adding confidence that these figures reflect actual increased
seepage rates of brine into these holes. The fact that the holes with the
higher production figures and greater increases in accumulation rate tend to
be near the center of the room, suggest that increased permeability (perhaps
opening of fractures in anhydrite MB139) similar to that documented elsewhere
at WIPP (Deal and Case, 1987; Bechtel National, Inc., 1986a) are playing an
important role. Such increased permeability is expected to develop both more
quickly and to a greater extent near the center of the room. Room Ll was
excavated in April 1984. Increased seepage rates began to be noticed about

2.5 years later, in August and September 1986.

2.3.2 UPHOLES

If the brine seepage into upholes is sufficient to flow down the sides of the
hole, moist areas may form on the back (roof). Highly visible salt crust
buildups and salt stalactites can also form at the collar of the hole (Deal

and Case, 1987).

Many of the upholes are now inaccessible, usually because they contain in-

stalled instruments, and it is not possible to determine the extent of salt
buildup within them. If there is enough brine entering the upholes to run

down the sides, it will usually flow around the instruments and be evident at
the collar. Moisture entering open upholes tends to evaporate readily. Deal
and Case (1987) discuss the collection and data analysis technigues used for
the upholes, and although a variety of techniqQues have been used to eliminate
the circulation of drying air into the holes, none have been completely

successful. Although some of the irregularity and lower seepage rates

measured for the upholes (Table 2-3; Appendices A and B) reflect the loss of
evaporation into the repository

moisture by dispersion from the nole collar,
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lHole

Al1X02
A2X02
A3X02
BTPA4
BTPAS
BTPB4
BTPBS
BTPC4
BTPCS
BX02
DH1S
DH35
bu37
DH39
DH41
DH215
DIiP401

Room
or
Location

Al

A2

A3
51620/W170
51620/W170
51620/W170
$1620/W170
51620/W170
51620/W170
B
N1104/LE1688
G

G

G

G
S1960/E153
51950/E1330

Date
Room
Excavated

10/84
1/84
11/84
9/85
9/85
9/85
9/85
9/85
9/85
6/84
3/84
12/84
12/84
12/84
12/84
1/83
10/86

BRINE ACCUMULATION SUMMARY FOR UPHOLES

Date
Hole
Drilled

3/85
2/85
1/85
7/86
7/86
7/86
7/86
8/86
8/86
2/85
3/84
1/85
1/85
1/85
1/85
2/83
1/87

TABLE 2-3

Date
First
Observed

3/85
2/85
2/85
7/86
7/86
7/86
7/86
8/86
8/86
2/85
5/86
2/85
2/85
2/85
2/85
4/84
3/87

Data summarized and rounded from Appendices A and B.

It

Steady

o v -
Il

1l

Increasing

Decreasing

Approx.
Maximum
Inflow

(1/day)

(o= I e I o]
[N -

OO OO OOOOO0O
L] .
o
w

o
o
N

0.009
0.02
0.01
Trace
Trace
0.09
0.008

Approx.

Inflow
7/87

(1/day)

[~}
o w
—

.006

.003

OCO0OO0OO0OO0C0O0O0O0OOOO0OOODOOCO

Inflow
Trend
7/87
(I,S,D)*

I
DRY
DRY
DRY
DRY
DRY
DRY

D
DRY
DRY

D
DRY
DRY
DRY
DRY

I

I

Approx.
Total Vol.
Removed By

7/87 (1)

et

[



atmosphere, and temporary blockage of the brine collecting systems, the data
collected through this reporting period indicate that the upholes typically

produce less brine than do the downholes.

Most of the upholes monitored are dry, but three (A1X02, DH215, and DHP401)

have increasing seepage rates. Although most of these holes have been dis-

cussed in detail by Deal and Case (1987), several have been added to the BSEP
monitoring program since the period discussed in that report.

2.3.2.1 Upheole DHP401 at the East End of S1950 Drift

This uphole is a 15-meter-long observation hole drilled in the southeastern
corner of Waste Storage Panel 1, above previously~described downhole DHP402A.
This hole was completed in January 1987. Data continues to be obtained and
the seepage into this hole will be discussed more fully in a later BSEP report.

2.3.2.2 BIP Upholes at S1620/W170

In addition to the nine downholes drilled in 1986 (described in Section 2.2.1.2
of this report), six upholes were drilled at the same time in the same alcove
(Tables 2-1 and 2-3). They were also designed to evaluate relative variations
in brine seepage from different stratigraphic horizons and were drilled as two
sets of three holes. The shallow holes (BTPA4 and BTPAS) are open for the
first 1.4 to 1,6 meters above the back and penetrate the halite units below,
but not including, anhydrite "b" and clay G. Two holes with intermediate
lengths (BTPB4 and BTPB5) are cased and grouted to about 2 meters and are open
from there to about 3 meters, through the zone that contains anhydrite "b" and
clay G. The deepest holes (BTPC4 and BTPC5) are cased and grouted through the
anhydrite and clay zone and are open from about 4.2 to 5.5 meters in the clear
halite between anhydrites "a" and "b". All of the holes, except for one of
the two longest (BTPC5), are dry. These holes were sealed at the collar, and
it is unlikely that evaporation into the repository atmosphere was significant
in reducing apparent brine volumes accumulated by the collecting system.

2.3.2.3 Uphole DH15 in N11Q00 at the South End of Room D

Uphole DH15 was drilled in March 1985. In May 1986, it was noticed that this
hole was producing small amounts of brine. It is located near, but not in,
the heated experimental rooms. It does not contain any instrumentation and
has not been grouted. This 1is, therefore, a desirable location for the
collection of brine for chemical analysis. A collecting device was installed
to facilitate sampling, and the hole was added to those rourinely monitored as

part of the BSEP,.

2.3.3 HORIZONTAL HOLES

An array of horizontal holes were drilled into the north rib of the 51950 drift
at about E100. The holes were drilled as part of the BSEP to investigate any
easily-observed variability in seepage from the different stratigrapnic hori-
zons exposed in the facility-level excavations. TFigure 2-6 is a sketch
showing the location of the holes and their relaticnship to the stratigraphy.
The detailed stratigraphy of the facility level is shown in Figure 2-2. The
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holes, numbered BTR1 through BTR12, are inclined slightly below horizontal so
that the end of the hole is lower than the collar, and are drilled to either

0.3 or 0.9 meter depths.

The holes were instrumented with suction soil moisture collecting devices
{Deal and Case, 1987), and the opening of the holes were sealed to prevent
evaporation and loss of brine. Summary data is presented in both Figure 2-6
and Table 2-4, All of the shallow holes remained dry and did not produce
measurable quantities of brine. The amount of brine seeping into the deeper
holes appears to be related to the stratigrapny. Holes BTR8 and BTR9 both
produce much more brine than any of the other holes, and both penetrate the
orange marker band and the clay seam above it. The sketch shown as Figure 2-6
shows the collar of these holes as located above the orange band. This is
correct, but since the holes are slightly tilted, the length of the holes
penetrate the orange band as well as the clay seam. The next largest brine
production is from holes that are drilled in the argillaceous halite near the
back. The clear halite above the orange band produces much less brine, and
the holes drilled near the floor are essentially dry.

A 36-inch diameter horizontal hole, WWCl, located on the south side of

the N1420 drift, across from Room Cl at the experimental room level, was
pnotographically monitored to document the deveiopment of salt crusts.

Observations made at WWCl will be reported in a later BSEP document.

2.4 DAMP OR WET AREAS ON FLOORS

Moist areas have been observed on the floor of the WIPP workings and have
previously been discussed by Deal and Case (1987). Presently, the WIPP
excavations exceed 14 kilometers in length (Figure 2-1), but a sizeable,
persistent, moist zrea has been observed in only cne location,

Room G was excavated in November 1984. In August 1985, a small area of damp
muck along N1100 was moticed on the floor at epproximately E1140, adjacent to
the south rib. In Hovember 1985, the damp area nad expanded in size to abour
5 meters east-west and 4 meters north-south on the floor of the drift, The

]

bedrock salit floor at this location is covered with several inches of
partially-consolidated salt muck, which had become saturated with brine. The
brine was evaporating into the repository atmosphere, forming a salt crust,
and cementing the muck. 0On November 26, 1985, a smail pit was excavated by
hand threcugh the salt muck, down to the level of the bedrcck. Erine inflow
measurements were made by evacuacing this small sump and resulted in only
partial dewarering orf the saturated nuck on the floor of the drift. The
resulting numbers calculated for inflow in terms of liters per day (Appendix
A) are quite irregular as a result of incomplete and inconsistent dewatering
of the muck, but do provide minimum figures for the seepage at this iocaticn.
It appears that the total seepage into the drift =zt this location is on the
order of 0.5 liters per day.
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TABLE 2-4

BRINE ACCUMULATION SUMMARY FOR
HORIZONTAL HOLES AT S1950/E100

DRIFT EXCAVATED: 1/86
HOLES DRILLED: 2/86
HOLES FIRST OBSERVED: 3/86

Hole Approx. Approx. Inflow
Maximum Inflow Trend
Inflow 7/87 7/87
(1/day) (1/day) (1,5,D)*
BTR1 0 0 DRY
BTR2 0.015 0.0002 S
BTR3 0.001 0.0005 S
BTR4 0 0 DRY
BTR5 0.001 0.0005 S
BTR6 0.001 0.0002 S
BTR7 0 0 DRY
BTRS 0.04 0.008 _ D
BTR9 0.02 0.003 D
BTR10 0 0 DRY
BTR11 0.001 0 DRY
BTR12 0.0004 0 DRY

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

Increasing
Steady
Decreasing
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3.0 PRELTMINARY GEOCHEMICAL ANALYSES OF WIPP URDERGROURD 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 Krumhansl (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 facility 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 15-meter drillhole may have come from several
different stratigraphic horizons). They are 1iikely to be representative of
the composition of brine that might come in contact with waste emplaced in the
facility. The locations considered ts be chemically representative ¢f such
brines include the upholes and downholes monitored during the BSEP in Rooms
Al, A2, A3, B, and G.

Brine from other locations, such as drillhole DH215, have been monitored as
part of the BSEP but may have unrepresentative chemical compositions because
they have instruments (such as sonic-probe extensometers) instailed in them
which may be a source of contamination, especially of iron. Grout is a major
source of actual and pctentiel contamination, clearly atfecting the chemistry
of the brines accumulating in inclinometer holes IG201 and IG202 (see the
detailed discussion c¢f the history of those holes in Deai 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 32-1 are for samples collected in April and June 1987,
that were analyzed both for major elements and some rrace elements. This data
represents the first of several planned data reieases. Sample collection,
analysis, and interpretation are on-going activities that will be presented in
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subsequent reports and data releases. Planned activities will initially focus
on defining processes that are controlling brine composition, ana the identi-
fication and interpretation of spatial trends in the data.
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A.0 PRELIMINARY EVALUATION OF MOISTURE COKTERT
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 PREVIQUS WORK

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

subsurface exploration core holes,

4,1.1 GEQLOGICAL CHARACTERIZATION

The Geological Characterization Studies (Powers et al., 1978) included
differential thermal anaiyses {(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

~28-



continuously te an elevated temperature (Grim, 1978). Clay macerials 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 petrograpnic analyses. A certain bias
may be expected in these analyses due to substantial and unpreventable loss of
fluid 4in the coring and disking process. In addition, petrographic techniques
are insensitive to thin lavers of intergranular brines.

4.1.2 SITE VALIDATION PEOGRAM

The SVP was iniciated, in part, to address the WIPP site qualification criteria
of: 1) the host rock having a relatively low brine content dstermined to

an adeguate level of satisfaction for heat-producing waste exbDeriments; and
2) verifying thatr the disposal stratum did not contain mocre than 3 percent
moisture. The measurement cf moisture content in the facility interval strata
was specified in the program plan guidelines {(U.S. DOE, 1°%82). To address
these criteria, campling and testing was conducted on the rock salt in the
facility exploractory ana ventilation sharts, zand the access and exploratory
drifrs.

In November and December 1982, and January 1983, a total c¢f 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 obiective of the analyses of these samples was to provide
the btaseline brine ccontent 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 al., 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 Iintragranular 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 fluild 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 raznge 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):

25 to 250°C 0.10%
250 to 400°C 3.12%
400 to 600°C 0.34%

4.1.3 OTHER ANALYSES

Hohlfelider (1981) took samples from the Upper Saladoc Formation (MeNutt Potash
Zone) with the objective of heating larger specimens in the range of 250 to
425°C. The sampies were approximateiy 400 grams and were comprised predomi-
nantly or 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 resuits are similar to the range experienced for 20-gram samples
heated above 240°C in a study also conducted by Hohlfelder (1979). Both

-32-



TABLE 4-1

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

Percentage Mass loss

Specimen No. 25°C to 250°C 250°C to 400°C 400°C to 600°C
WIPP-FH-1 nil 0.17 dec.* 0.11
WIPP-FH-4 0.02 0.18 0.08
WIPP-FH-6A 0.04 0.33 0.08
WIPP-FH-6B 0.19 nil 0.97
WIPP-FH-6B2 0.03 0.03 0.05
WIPP-FH-10 0.04 0.03 0.40 dec.
WIPP-FH-11 0.08 nil 0.21
WIPP-FH-14 nil 0.11 dec. 0.08
WIPP-FH-16 0.03 nil O.32
WIPP-FH-20 0.15 0.08 0.45
WIPP-FH-24 0.02 0.09 1.40 dec.
WIPP-FH-26 0.01 0.02 0.05
WIPP-FH-27 0.04 0.19 0.15
WIPP-FH-28 0.22 0.27 0.33
WIPP-FH-31 0.13 0.53 0.12
“IPP-FH-32 0.22 0.093 0.53
WIPP-FH-33 0.22 dec. 0.08 0.28
WIPP-FU-34 0.08 0.06 0.18
WIPP-FH-35 0.01 nil 0.04
WIPP-FH-36 0.07 0.05 0.06
WIPP-FH-37 0.26 9.11 dec 0.36
AWIPP-FH-40 0.04 0.13 d=c J.28 dec.
WIPP-FH-43 nil 0.37 0.49
WIPP-FH-45 0.27 0.11 1,08
WIPP-FH-48 0.11 0.14 dec. 0.19 dec.
WIPP-FH-49 0.20 0.05 0.60

*dec. = decrepitation




studies indicated a weight loss of less than (.08 percent for temperatures
below 220°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-1l
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 ciay 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 space$ 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 ﬁhis easily moved fluid that is
1ikely to flow toward the excavation underjmining—induced, transient pressure
gradients. :

This section provides the method of znalysis and 2z preiiminary evaluation of
the eon-~going sampling.

4,2.1 METHODOLOGY

Initial core camples were collected from vertical holas drilled frem the
facility horizon in June and July 1986. In January, february, and April 1987,
ten sets of six samples each were coilected at shallow depths (15 cm) from the
excavaticn at the facility horizon in the waste panel areas. Tlgure 4-3 shows
the locations of these samples. Sample locations {or horizental ccreholes at
the facility horizon were placed so as to obtain representative samgles of the
rocks exposed in the vicinity or the facility waste paneis. Figure 4-4 shows
the relationship of individuali samples ts the stratigraphy for each of the
moisture content rib (MCR) locations.

-

Samples from the rib coreholes were obtained by dry ¢ ng with z single
thin-walled diamond core barrel. The ccres were 4.13 in diameter. and
approximately 15 cm long. Specimens were placed in moisture-tight containers
until the znalyses were conducted, as per WIPP Procedure WP (7-411 "Rock
Sample Collecticn at the WIPP Facility.”
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GENERALIZED GEOLOGIC CROSS—SECTION OF WIPP FACILITY LEVEL
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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 (i.e., 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. 3ixty 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 racility locations.
For example, the sample designated "{" ziways represented the "orange marker
tand" at mid-height in the excavaticn and "D" *the argillaceous haiite interval
JUst above the marker band. It was expected that samples most i1ikely to vary
in moisture content were A, B, aznd F due to the more variable nature of the
upper and lower stratigrapnhic boundaries and because the moisture conctent may
te directly related to the occurrence of clay in the sampie.

Table 4-2 summarizes the percent veight moisture content for the sixty rib
samples that were analyzed. The variation expected in specimens &, 3, and F

can be seen in both Table 4-2 zand Figure 4-5, A portion c¢f specimen MCR-6C
intercepted the thin clay seam above the orange marker tand, which accounts
Sor the order of magnitude higher moisture content shown. Finally, Table 4-2

indicates that additional heating tc 130°C results in a Q to 20 percent in-
crease in the measured weight loss abeove the moisture iost when the csamples
were heated to ¥3°C. This may be an indicatisn that the clay minerals wer
dehydrating.

e

roy e

'igure 4-6 shows the range orf the moisture content determined for each lithol-
gy sampied (A through F). The upper limits 4re typically skewed by single
amples, &s indicated by the low average r:rcr each range, I1If the clay-rich
ample MCR-6C is ignored, there is a very narrow moisture-content range for
samples. This suggests a nigh conrfidence in predicting moisture for the
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95°
150°

95°
150°

g95°
150°

95¢
150°

95°

150°

95°
150°

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 10
0.28 1.10 0.41 0.12 0.37 0.65 0.99 0.35 0.67 2.15
0.33 1.20 0.45 0.12 0.48 0.71 1.00 0.38 0.74 2.30
0.25 1.20 0.63 0.54 0.34 0.26 0.31 2.36 0.68 0.35
0.29 1.26 0.70 0.57 0.38 0.26 0.32 2.53 0.74 0.40
0.03 0.05 0.09 .18 0.19 1.70 0.17 ©.13 0.11 o0.18
0.03 0.07 0.12 0.21 0.25 1.80 0.22 0.15 0.13 0.20
1,20 0.24 0.20 0.34 0.24 0.13 0.16 0.60 0.23 0.51
1.20 0.28 0.24 0.38 0.29 0.14 0.17 0.64 0.27 0.56
0.01 0.04 0.06 0.04 0.14 0.12 0.39 0.15 0.34 0.20
0.04 0.04 0.10 0.06 0.17 0.14 0.42 0.18 0.40 0.22
0.25 0.56 1.60- 0.42 2,00 0.54 1.70 0.36 0.35 1.21
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:

¢ C(Continued rib sampling of facility excavations to develop an adequate
statistical base of moisture content distribution, Moisture varia-
tions will be compared to the agze of an excavated cut.

¢ (onducting moisture determinations on crushed szmples 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.

B

ample drift areas in conjunction with geopnysical survevs conducted
IT or octhers to provide grcund-truth in evaluating the geophysical

ey

pi

t1 Tt

<.3 SUMMARY AND CONCLUSICHS

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 c¢f nearly pure nalite, the moisture variations were small and the
averall average moisture content was aoproximately 0.5 percent or less., Rocks
with a higher clay content had a greater tandency for large, less predictable
ranges and were generaily more moist (up ts 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 51620/W170

Direction Cumulative
and Percent Percent
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 07/15/86 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 07/16/86 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 07/17/86 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 07/30/8% 0.62 0.62
BTPC3 BTP 44 Down 3.66 07/30/86 0.13 0.13
BTPCS BTP 01 Up 0.34% 06/30/86 0.05 0.07
BTPCS BTP 02 Up 0.67 06/30/86 0.05 0.07
BTPCS 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
BTPCS BTP Q5 Up 2.07 $7/01/86 0.40 0.44
BTPCS BTP Q9 Up 2.13 07/01/86 0.43 0.46
BTPCS BTP 06 Up 2.38 07/01/8%6 0.38 0.42
BTPCS BTP 07 Up 2.56 07/01/86 0.28 0.32
BTPCS BTP 08 Up 2.83 07/01/86 0.03 0.03
BTPC5 BTP 10 Up 3.20 07/01/856 0.06 0.07
BTPCS BTP 11 Up 3.41 07/01/86 0.06 0.07
BTPC5 BTP 13 Up 3.96 07/01/86 0.04 0.05
BTPC5 BTP 45 Up 4.66 D8/05/86 3.00 0.61
BTPCS BTP 456 Tp 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 1s 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 ASSESSIRG
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
compiete survey of the repository horizon within one to two weeks.

5.1.1 GROUND PENETRATING RADAR

Ground-penetrating radar techniques produce a continuous, aigh-resolution
electroemagnetic profile of reflections from subsurface (Kelsall et al,, 1982).
The depth of penetration is a rfunction of the eliectrical properties of the
materials, the frequency used, and the radar zntenna design. 2oundaries,
between bodies of rock that have contrasting electrical properties, will
refiect wave energy pack to the receiving antenna. Thus, radar may be a
promising technique fcor characterizations of the disturbed zone that deveiops
adjacent to the repository excavations (Deal and Case, 1987),

The transmitter typicaily emits a short pulse of electrcmagnetic egnergy 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 &z low-rrequency signal. A
controiler provides the timing signal to both the transmitter and recelver.
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Fowler (1983), reviewed the application of ground-penetrating radar to potash
mines, a geological enviromment 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
experiments, the test targets included a dry hole, a hole containing a short
piece of drillrod, 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

Zlectromagnetic (EM) techniques have been used successfully in expioration for
metallic minerals and have aiso been applied to exploration for fresn ground-
water as well as contaminant plumes. ZM techniques measure the resulting
magnetic fieid 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 wvariations 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 electricaily inter-
connected such that the entire ore body acts as a conductive unit (Klein and
LaJoie, 1980). ZM techniques thererfore appear o be well suited for the
lateral mapping of continuous saturated zones. Such interconnections may not
always be necessary for successful use of EM techniques. HcNeiil (1680)
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 bLetween electromagnetic and conventional resistivity
techniques is that for the latter, it is easier to calculate the apparent
conductivity for layering through vertical sounding techniques (McNeill,



1983). For EM surveys, 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:

gg = 01[1 - R(Z;] + o3[R(2; ~ R(Zz)] + 03R(Z3)

where

= Conductivities of layers 1, 2, and 3,
respectively; and

R(Z1), R(23), R(23) = Cumulative sensitivity at layer boundary

points 237, Zy, and Z3, respectively.

g1, 92, 03

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):

e 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 hignly resistive upper layer does not preclude applying the EM
technique.

® Depth of exploration is thecretically 1.5 interccil 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.
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e 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, 1like some of the other electrical methods, is likely to detect
trine in clay interbeds and fracture zones within the anhydrite marker beds.
The apparent resistivity will primarily bs a funcricn of the interconnected
pore fracture space and the presence of brine. Small isclated inclusions
may not be recognizable if the resistivity is dominated by dry rock sailt,

5.1.4 NUCLEAR METHODS

A variaction of a borehole technique is the nuclear densometer (ASTM D2922-81,
1682), typically used in soil density/moisture determinacions. This nuclear-
gauge device cperates on the same principle as the downhole neutren-absorption
device, but with a much smailer nuclear source. The smaller source limits the
penetration to something on the corder of 15 centimeters.

The neutron-absorption tecinique responds primarily to the zmount of hydrogen
in the formation. The device continuously emits aigh-energy neutrons from a
radiocactive source. As the neutrons cecllide with hydrogen nuclei, they slow
down to thermal velocities. They diffuse randomly until they zre captured by
various nuclei, chlorine being the most important. Zuring capture, they emit
a high energy gamma ray. Depending on the specific tecnhnique, either the

gamma rays emitted during capture or the neuctrcns 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 ilimited applications although it may te possible tc
2ppliy the method if large rractures develop.

Z.2.2 NUCLEAR MOISTURE-DENRSITY GAUGE

A Seaman Model C-200 nuclear moisture-density gauge was previously utilized
at the WIPP site to determine the compacted density zand moisture content
of a crushed sait tfoundation vpad in an underground construction project
(VandeKraats,1986). The nuclear moisture-density gauge consistently indi-
cated low (below 1%) or czero moisture content, even when the pad felt damp to
the touch. Sampies were collected and were determined in the 1ab to have =
molisture content that ranged between 2.5 to 5 percent by weight. This errcr
is large in comparison tc the cuantity being measurec. Consegquently, on the
usapility of a standard, offi-the-shelf, nuclear moisture-density gauge to mzake
accurate moisture detverminations in the salt envircmment at ¥WIPP is prebably
not appropriate.

(91

2.3 ELECTROMAGNETIC TZCHNIQUES

On February 18 and 1¢, 1987, IT Corporation used a Geonics EM-31 eslectromag-
netic probe to conduct a survey through several parts c¢i the WIPP sxcavations
{(Figure 5-2). The EM-31 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 any one 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). Severzl 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 cuitural features was related to the degree that they domi-
nated the electrical regime of the excavarion. High-voltage cables created
interference szcross the entire drift wherever they sccurred, whereas metal

zigns c¢r mine-phone lines affected readings cnly wnen the instrument was in
zlose proximity to them. i more subtle interrerence was that ¢ toois znd
: urvey membper

2quipment worn -y the cperators themselves. e found that if =z s3
{other than the actual osperator) wearing a mine lamp and tcol Telt was clcser
than about S meters to the instrument, there would be an increase in the
apparent ccnductivity at that locaticn. Interference by tne cperator himseilf
was minimized ©y removing all extraneocus equipment during the curvey and by
“he operator standing in a consistent relative position rfor 211 the measure-
ments, Jnce recognized, most c¢f these infiuvences were avcided ©rf ccmpensated
Yor and are not felt te have compromised measurements taken during the survev,

4 horizontal dipecle survey was conducted as reccmmended oV rthe instrument
manuracturer, w2onics, Lrd. T3 accempliish tihis, toe insorument 1g held with
the meter rzce naralilel to the rib face., 7This varticuiar czonriguraticn zilows
fer the greatest depth of renetration.

Three traverses were made in lengths ranging frocm adbour 75 to 130 meters, as
indicated in Figure Z-Z. The areas, whnich were gelected to e zs free cof
cuitural interference 2s possible, represent rescent sxcavaticns (survey 1)

and older excavaticns (survey 3), and include some of the near-surrace
physical moisture samprie locations (secuticn 4, Iigure 4-3, survey 2). The



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 caused 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 with Sandia National Laboratories (Pfeifer, 1987). The
twvo instruments used include the Geonics, Ltd., EM-31 and EM-34. The EM-31
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-31 and 20 meters for the EM-34, The depth of investiga-
tion was on the order of 1 to 2 meters for the EM-31 and 10 to 20 meters for

the EM-34.

The results of an EM-31 survey in drift N11C00 are illustrated in Figure 5-4.
The results exhibit scatter tbetween two znd 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 stratigraphiec
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 (
is interesting to note that values ranged from 7.0 t
an increase with distance to the east. The resuits may also show less scatter
than in the EM-31 survey. Thus the scatter may relate to differences in sam-
pling veolume. As sampling volume increases {as in the EM-34 survey), chere is
a reduction in variability of the conductivity measurements.

=4

igure 5-3). However, it
0.0 mmhos/m and showed

QO »y

Pfeifer (1987) reports on a relationship of resistivity versus moisture con-
tent as derived from Archie's Law for the rock salt (Xessels, 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). ({essels et al. (1985) used a DC resistivity tech-
nique in sait in the ASSE mine in Germany. Using an empirical technique,
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Jariaticn in Conductivity Measurements Along Three
Traverses with an EM-31 Xlectromagnetic Probe
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they reached the conclusion that Archie's Law applied to the salt beds in the
ASSE mine and water content could be estimated based upon formation and
formation brine resistivity. Pfeifer (1987), (Figure 5-6), used that rela-
tionship with her resistivity data from WIPP to estimate the water content in
the immediate vicinity of the east part of the N1100 drift (the exhaust air
drift south of the heated experimental rooms). She estimated that within 1 to
2 meters (from Figure 5-4) the water content was on the order of 0.8 to 1.0
percent by weight and that at distances of 10 to 20 meters (from Figure 5-5)
the water content was on the order of 2.0 percent bty weight. These values
fall within the range of actual moisture measurements made at WIPP (Section 4,

this report; Deal and Case, 1987).

An innovative DC resistivity survey and analysis was also conducted by the
Colorado School of Mines (Pfeifer, 1987). Two water wells each containing
about 300 meters of steel casing and spaced 1.8 km apart were connected to
create a fixed dipole source. The dipole was energized with a current of
approximately 200 amperes at 300 V DC. The resulting potential difference was
measured between closely-spaced points at various locations in the WIPP
excavations (Figure 5-7) and apparent resistivities were calculated using a

three-layer model.

It was found that resistivity surveys could be performed successfully in a
high noise environment at small receiver spacings provided a unique current
signature was applied and signal stacking procedures utilized. It was also
found that the usual uniform-earth model was not adequate in calculating
apparent resistivities. This half-space model requires that the current
entering the salt layer (second layer) must be equal to the current entering
the uniform earth. With a highly resistive salt, this is not the case. The
current density in the salt is very low. However, the three-layer model did
provide meaningful results. The electric field and potential at the surface
is the same as at the top of the second layer if the resistivity of the second
layer is greater than the first. Assuming that the potential at the bottom of
the szait is approximately zero because of the low conductivity of the salt, a
linear potential decay can be assumed and the electri field magnitude
predicted. Electric field curves are computed and integrated to determine the
potential at the surface. Frcm these curves, zn apparent resistivity was
computed which was in general agreement with EM-31 results (Pfeifer, 1987).

5.3 CONCLUSIONS AND RECOMMENDATIONS

The resview of lateral survey methods and recent WIPP experience provides a
basis for assessing the applicability of geopnysical methods to the BSEP.

Previous work indicates that conductivity measurements would correlate wich
moisture content measurements, but they are not viewed as & substitute for
direct mecisture content measurements. Ine major conciusions eare:

¢ The most appiicable methods are electromagnetic or resistivity surveys
since moisture content can be directly reieated to conductivity.

$ FRadar is not applicable because the brine occurrences do not involve

void spaces.
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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-31 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.

e (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. Although
geophysical methods are not subject to the moisture loss which may occur
during the collecticn of physical samples due to dilation during coring or
after mining, the overall conclusion is that geophnysical 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 geopnysical techniques may be useful in determining
general trends toward more moist or less moist areas in new eXxcavaticns, 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 drillhole 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 drillhole camera fitted with 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 120V AC current or a 12V DC battery pack. The battery
pack was not used during this survey. A Scolinst 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 survev. 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 pricr to the insertion ¢f the camera. This was to ensure
that the camera was not inadvertently immersed in brine. Cnce 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 reccord a particular feature, the distance from the top of
the rod sticking out of the hole to the collar <f 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 lovered 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)
L1X00 L1 N1538.5 W225.0 DOWN 02/12/87 3.8
DH--38 G N1101.0 Ww2182.0 DOWN 02/12/87 14.5
DH-40 G N1101.0 W2482.0 DOWN 02/12/87 15.5
DH-42 G N1101.0 W2782.0 DOWN 02/12/87 15.6
DH-42A G N1101.0 W2789.0 DOWN 02/12/87 12.3
A2X01 A2 N1393.7 E1338.9 DOWN 04/28/87 15.3

By



Hole

BX01
AlX01
A3X01
DH-36
DHP-402A*
BX02
AlX02
A2X02
A3X02
DH-15
DH-35
DH-37
DH-39
DH-~41
DHP-401%

*L,ocations are approximate.

DRILLHOLES TO BE INVESTIGATED AT A FUTURE DATE

TABLE 6-2

WITH A VIDEO CAMERA AS PART OF THE BSEP

Panel 1
B

Panel 1

Location (Mine
Coordinates)
N1384.6 E982.3
N1147.0 E1254.4
N1125.0 E1408.0
N1102.0 Ww1882.0

51950

E1320

N1384.4 E982.9

N1146.9 E1254.2
N1393.6 E1338.9
N1125.0 E1408.0
N1104.0 E1688.5
N1102.0 Ww1882.0
N1101.0 W2182.0
N1101.0 W2482.0

N1101.

§1650

0 W2782.0

E1320
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Direction

DOWN
DOWN
DOWN
DOWN
DOWN
up
UpP
Up
UP
UP
up
Up
Up
up
up

Depth
(Meters)
15.3
15.1
15.4
15.7
15.2
15.0
17.0
16.1
15.5
15.5
15.8
15.7
15.5
15.2
15.0
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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 L1 (Table 6-1). The four holes examined in Room G and one
in Room L1 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 A2X01l 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 A2X01l, 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
sufficiently 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
(Flgure 2-3) and ends near the bottom of the unit. Even in Hole A2X01l 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 enhydrite C and in all three holes, it appeared to be wet.
Additionally, In one of the three hoies, 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 GCONCLUSIONS

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
i0.6 meters below MB-~139, is another possible source for brine, zs evidenced
by the wet appearance of the unit and the buildup of sait crust zround it.
Aanother source of brine may be fractures in the rocks as evidenced by the
salt buildups between 2.0 and 2.2 meters in Hole A2X01 which occur just
below a fracture which was identified in the core when the hole was drilled

(Gallerani, 1985).



TABLE 6-3

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

Hole No.
Location Video Log (This Report) Drill Log (From Gallerani, 1985)
L1X00 1.7 m Salt Buildup Starts 1.7 m —
2.0 m Looks Wet 2.3 m MB-139
Room L1 3.5 m End of Hole Salt 3.7 m End of Hole
Crust Extends to
Bottom
DH-38 10.48 m Top of Anhydrite C 2.3 m ———
10.55 m Bottom of Anhydrite C MB-139
Room G 13.4 m End of Survey 2.9 m ——
10.45 m —_—
Anhydrite C
10.55 m
DH-40 1.9 m Small Salt Knobs 1.6 m _—
2.7 m Salt Crust Begins Polyhalitic Halite
Room G 3.1m End Salt Crust 2.1l m ——
3.3 m Begin Salt Crust MB-139
3.7 m End Salt Crust 3.3 m ———
4.3 m Salt Knobs Built Up Halite
10.4 m Top of Anhydrite 4.6 m -_——
10.5 m Bottom of Anhydrite 10.7 m _——
Salt Knobs 3 to 6 cm Anhydrite C
Below Anhydrite 10.8 m —
13.4m End of Survey
DH-42 2.7 m Solid Salt Crust 2.2 m —_——
Starts
3.0m Solid Salt Crust Ends 2B-139
noom G 0.7 m Top orf Anhydrite .1 m -
10.8 m Bottom of Anhydrite 3.6 nm Unable to Log/See
1.3 m Znd of Survey 2.1 » Log for DH-42A
DH-42A 0.9 m Salt Crust Starts, HNo 0 Not Logged/See
Sharp End, Cone Ev Log for DH-42
room G 1.1lm 5.1 m ———
2.4 m Salt Crust Starts 10.7 m Anhydrite ©
2.7 n Salt Crust Ends 0.9 m ———
11.9 m Znd of Hole
22X01 1.6 m Salt ¥nobs on West ' i.4m —
and Northwest Sides Halite, Crack at
Toom A2 2.0 m Salt ¥nobs - Appears i 2.2 nm £.55 Ft.
Wet - Crust ot : 5.8 m —
2.2 m Continuous All Around | MB-139
6.7 m Salt Crust Starts - E 7.6 m ——
Mo Abrupt Znd, Jusc i
Fades Out By 2.0 m |
3.4 m tnd of Survey




6.5 CONRTINUING WORK

The drillhoie survey work was suspended due to failure of the camera. A
substitute device is presently being acquired, and we plan to survey the
additional five downholes and ten upholes listed on Table 6-2. The results

will be released in a future BSEP report.






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 polvhalitic 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-

jods 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 MIIT holes in Room J and holes DH4Z 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, cr 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 L1 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). GCenerally, the upholes
produce much less brine than do the downholes. 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 typicalily 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 ot WIPP workings excavated
by the end of July 1987 surfficient 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
E100. 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 znalyzed to date. They are all saturated, magnesium-rich
sodium chloride brines with a specific gravity in excess of 1.2 grams per
cubic centimeter.

lfoisture content measurements have been made of szamples of the rocks exposed
in the WIPP excavations and drillhoies 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 c¢cn determining the "easily moved” moisture
available, and, therefore, measurements of the amount of moisture driven off
at 95°C were made. I[leasurements were also made of the zamount c¢f moisture
driven off at 1350°C, and the results indicated that only O to 20 percent
sdditicnal moisture was driven off at the nigher temperacure.

Moisture content of facility-horizon rccks measured by the weight lost when
heated to 95°C ranged between U.03 and 2.53 percent by weignt. Zamples from
clav-rich stratigraphic horizons were more moist than clear naiite horizons
and were also more variable in moisture content from location to location
within a given norizon. GSpecimens rfrom the "orange tand" were consistently
the least moist.



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 conciusions 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 predominantly of halite, the analyzed 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. 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) technigues measure the re
electric current induced in & conductor (the r
magnetic field generated by =z portabie 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 rccks near

the facility norizon.

lting magnetic field from an
&k under investigation) by a

The electrical resistivity of rocks can be measured by appiying a direscc
~ 2

current between two electrodes and measuring tae resuiting pet

tWwo other electrodes. &n experimental direct current resistivirzy technique
offers some rromise, “ut neither the equipment nor the cdata znaivsis tezh-

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 t¢ determine soil moisture
content for a variety o¢f engineering and construction purposes. i standard
instrument was used underground at WIPP, and althcugh calibrated and operated
by manufacturer-trained personnei, it produced readings with errocrs that were



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 distances 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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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 drine
measurements were made in accordance with WIPP Procedure WP 07-410. Sampling
methodology, data handling, and calculations have been discussed by Deal and
GCase (1987), and reference is made to that document for a thorough discussion

of the data.



Location

A1X01
A1X01
ATX01
ATX01
A1X01

A1X01
A1X01
A1X01
A1TX01
A1X01
ATX01
A1X01
A1X01
ATXO1
A1X01
ATX01
ATXO1
A1XO1
ATX01
A1%01
ATXO1
A1X01
ATXO1
A1X01
A1XO1
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A1XOT
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ATXO1
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ATX01
ATX01
A1X01
ATX01
A1X01
A1X0?
A1X01
A1X01
A1X01
A1x01
ATXO1
A1X01
ATXQ1
A1X01
ATXO1
ATXO1
A1X01
41X01

Date

10/10/84
02/26/85
03/12/85
03/20/85
03/26/85

04702/85
04/10/85
04/17/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
09/04/85
09/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11/21/85
11/26/85
12/04/85
12/10/85
12/17/85
01/03/86
01/08/86
01/16/86
01/23/86
01/31/86
02/12/86
02/19/86
02/28/86
03/06/86
03/13/86
03/26/86
04/02/86
24/08/86
34716786
G4/24/86
04/30/86
05/06/86
35/13/86
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BSEP DATA FOR HOLE A1TXO1

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

0.

70.
78.
Bé4.

N

161

175.
182.
189.
196.
204.
210.
217.
225.
.429
239.
246.
252.
259.
266.
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287.
.43
301.
308.
316.
224.
329.
337.
343,
350.
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L4317
.40
624
LL62
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(LSS
.587
417
.396
.389
.375
.281
479
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.403
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.416
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Data through August 12, 1987

Days Cumulative Liters Remarks
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Day

0.000
0.000
0.000
0.047
0.039

0.055
0.041
0.040
0.039
0.037
0.037
0.034
0.037
0.034
0.033
0.033
0.033
0.031
0.033
0.033
0.033
0.031
0.032
0.030
0.029
0.032
0.029
.027
.030
.027
.030
.030
.028
.028
.025
028
.028
027
026
.3d28
024
.026
.027
.024
.08
.03
.026

.025
.026
.023
.Q26
.026
.025
.026
.Ce5
.025
.025
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.026
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.g27
.023
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Room A1 completed.

Downhole drilled 2/21/85 to 2/26/85.

First time collected.

Brine plus some muck.

Muck in hole, valved leaked, some brine drained
back down hole.

Room A1 heaters turned on 10/02/85.



Location

AXO1
A1X01
A1
A1X01
A1X01
ATXO1
AXO1
A1XO1
AXO1
ATX01
A1X01
AXO
ATX01
ATXO1
A1X01
A1X01
A1X01
AXM
A1X01
ATXO
A1X01
AX01
ATXO

Date Time Liters
Rewmoved

07/16/88 09:57
07/22/86 09:26
07/29/86 10:05

10/01-/86 11:

10/08/86 10:

10/14/86 10:57
11/05/86 10:30
11/20/86 11:45
12/31/86 12:05
02/03/87 12:15
03/06/87 11:55
03/30/87 11:58
05/07/87 10:50
06/17/87 11:40
07/28/87 11:45
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YIPP BRINE SAMPLING AND EVALUATION PROGRAM
Oata through August 12, 1587

Days Cumuiative Liters Remarks

Days
Since
1/01/85

561.415
567.3%3
574.420
$81.431
588.415
595. 4t
602.422
611.418
616.438
623.400
630.403
638.486
645 . 440
651,456
673.438
688, 490
729.503
763.510
796,497
818.4%9
856.451
897.486
938.490

BSEP DATA FOR MOLE A1X01

Used Liters per
For Collected Day
Calc.
7.995 16.41 0.025
5.978 14.57 0.027
7.027 164.76 0.024
7.011 14.93 0.027
6.984 15.11 0.026
7.029 15.29 0.026
6.978 15.47 0.026
8.996 15.67 0.022
5.020 15.82 0.030
6.962 16.00 0.026
7.003 16.18 0.026
8.083 16.37 0.026
6.954 16.56 0.024
6.016 16.69 0.025
21.982 17.26 0.025
15.0%2 17.62 0.025
41.013 18.58 0.023
34.007 19.38 0.024
30.987 20.17 0.025
24.002 20.76 0.025
37.952 21.76 0.026
41,035 22.78 0.025
41.004 23.95 0.029

APPENDIX A
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8SEP DATA FOR HOLE A1XC2 APPENDIX A

Page 4 of 86
WJIPP BRINE SAMPLING AND EVALUATICN PROGRAM

Data through August 12, 987

Location Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per
1/01/85 For Coliected Day
Calc.
Al 10/1 -00 NA 0. 0.000 0.00 0.000 Room A1 completed. ‘
A1§822 ogjo'%gg 8&30 NA 65.(3382 1.000 0.00 0.000 upnhole grs;ng 2/27/85 to 3/07/85. Ait brine at
fr. on 2/27/85.
A1X02 03/12/85 12:00 NA 70.500 6.104 0.00 0.000 Trace brine, deepened hole to clay seam. Moisturs
on back 1 ft raadius.
A1X02 03/20/85 13:00 NA 78.5642 14.146 0.00 0.000 Trace brine, drip missing funnel.
A1X02 03/26/85 11:25 NA 84.476 20.080 0.00 0.000 Repositioned funnel, collected one cup cf salt
crystals with trace of brine.
A1X02 04/02/85 12:15 00.21 91.590 27.114 0.21 0.008 Some drips missing funnel.
A1X02 04/10/85 12:20 00.22 99.514 8.004 0.43 0.027 Collecting container had (eak.
A1X02 04/17/85 11:30 00.12 106.479 6.965 0.55 0.017 Some drips mi3sing funnel.
A1X02  04/23/85 10:50 00.12 112.451 5.972 0.67 0.020 Some drips m1asing funnel.
A1X02 04/30/85 13:16 00.12 119.553 7.1Q2 0.79 0.017 Some drips missing funnel.
A1X02 05/07/85 09:05 00.16 126.378 6.825 0.95 0.023
A1X02 05/14/85 10:04 00.19 133.419 7.041 1.16 0.027
A1XQ02 05/21/85 11:35 00.13  140.483 7.064 1.27 0.018 Some drips missing funnel.
A1X02 05/29/85 10:00 00.21 148.417  7.934 1.48 0.026
A1X02 06/04/85 10:25 00.17 154.434 6.017 1.65 0.028
A1X02 06/11/85 09:40 00.05 161.403  6.969 1.70 0.007
A1X02 06/18/85 09:30 00.08 168.396 6.993 1.78 0.0%1 Some drips missing funnel, £1g stalact:te forma:
A1X02 06/25/85 09:45 00.16 175.406 7.010 1.94 0.023
A1X02 07/02/85 11:00 00.10 182.458 7.052 2.04 0.014
A1X02 07/09/85 09:58 00.15 189.415  6.957 2.1 0.022
1x02 07/16/85 10:53 00.24 196.453 7.038 2.43 0.034
A1X02 Q07/246/85 (09:49 00.26 204.409 7.956 2.67 0.330
A1X02 07/30/85 09:30 00.15 210.396 5.987 2.82 0.025
A1X02 08/06/85 09:35 00.14 217.399 7.003 2.9 0.020
A1X02 08/14/85 09:26 00.05  225.393 7.994 3.01 0.006
A1X02 08/20/85 10:13 00.09 231.426 6.033 3.10 0.015
A1X02 08/28/85 (09:08 00.06 239.381 7.955 3.16 0.008
A1X02 09/04/85 09:44 00.07 246.406 7.025 3.23 0.01C
A1x02 09/10/85 09:24 00.12 252.392 5.986 3.35 0.020 _
A1X02 09/17/85 09:08 00.13 259.381 4.989 3.48 0.019 sSome arips missing funrel.
A1X02 09/24/85 09:07 00.17 266.380 6.999 3.65 GC.024
A1X02 10/01/85 09:21 00.174 273.3%0 7.010 3.79 0.c20
A1X02 10/08/85 12:19 00.16 280.513  7.123 3.95 0.022 fcom A1 heaters turnea on 10/02/85.
A1X02 10/15/85 09:41 00.12 287.403 4.890 4.Q7 0.C17
A1x02 10/23/85 09:43 00.19  295.405 8.0Q2 4 26 0.024
A1x02 10/29/85 11:02 00.72 301.460 5.055 4.38 0.220
A1x02 11/05/85 08:46 00.12 308.365 5.305 6.5 C.0v7 )
A1xC2 11/13/85 09:16 Q0.7 314.38 3.C21 4 &3 T .2°& Some arizs mrssing funneL.
A1X02 11721785 10:45 00.13 224,448 3.062 « 76 (0. 374 Scme arios missing funnedl.
41x02 12/04/85 14:07 00.14  337.588 13.140 & 70 .31
A1X02 12/10/85 10:31 00.C8 243.438 5.8350 4.58 C.C2°4
A1X02 12/17/85 13:56 00.03  350.581 7.143 5.01 0.0C4
A1x02 01/03/86 09:40 00.01 367.403 16.822 5.02 0.201 Some zros missing funnel.
A1Xx02 01/23/86 10:10 00.06  187.424 20.021 S.28 0.0C3 new, targer funnel since 01/17.
A1x02 01/31/86 11:05 Q0.23  195.462 3.018 $.37 0.2e29
ATX02 02/12/86 10:10 00.22 &07.46424 11.962 €33 2.C.°g
A1Xx02 32/19/86 10:50 00.07 614,451 7,027 5.60 0£.2°%
A1X02 02/28/86 14:00 00.02 «23.583 9132 $.62 3.2C2
A1x02 C3/13/86 09:30 00.05 436.3%6 12.813 267 5.0C4
ATX02 03/26/86 09:20 00.05 449,289 12.993 272 T.Cs
A1X02 34/02/86 09:0C 00.08  456.37S 5.586 S 8 0.2
A1X02 04/16/86 11:30 00.1C 470.479 1400 $.90 C.oC?
A1X02 4/26/86 09:35 00.05 478.399 7.920 5.95 0.2C4
A1x02 6/30/86 1C:10 00.07 434,424 6.028 £.02 C.lse2
A1x02 C5/06/86 09:40 00.36 «50.403 :.579 6.18 £.227
A1X02 05/13/86 09:25 00.0 497.3%2 5.589 6.20 C.2C3
A1X02 05/20/86 10:16 00.C&4  S04.428 7.o 5.26 T4
A1X02 05/27/86 15:05 00.15 511.428 7.200 6.39 C.221
4102 06/03/86 09:28 00.13 518.394 5.766 $.52 C.019
41xQ02 26/10/85 10:50 CO.10  525.451 7.057 .62 C.2%
A1XQ2 26/17/86 09:59 00.12 532.416 6. 965 5764 C.2%
A1X02 T4/24/86 10:10 00.25 $39.424 7.008 5.99 0.22
A1X02 07/01/86 12:64 0C.23  <46.531 7.1'Q7 7.22 T.222
A1X02 Q7/08/86 10:05 Q0. $33.420 ~.B89 7.33 C2.C16
A1xQ02 77/16/86 09:54 00.25 561.413 7.993 7.58 0.5
A1X02 37/22/86 09-26 00.16  S67.393  5.980 774 Q.227
A1X02 57/29/86 10:05 00.26 574.420 7.027 3.00 C.l37



Location

A1X02
ATX02
A1X02
A1X02
A1X02
A1X02
A1X02
A1X02
ATXQ2
A1X02
A1X02
A1X02
A1X02
A1X02

A1X02
ATX02
A1X02
A1X02
AX02

A1X02

Date

08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14 /86
11/05/86
11/20/86
12/31/86

02/03/87
03/06/87
03/30/87
05/07/87
06/30/87

07/28/87

Time Liters
Removed

-
o
&wwuumooum;

-
o
w
(=]
8°8
e

8353558

MOV KNIdmO
8888388888

Q-
by
WNPFO NNV N

O-SJNNN_A[,‘NN;“N

12:00 1.58

11:45 0.85

BSEP DATA FOR MOLE A1X02
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

581.430
588.415
595.443
602.422
611.417
616.434
623.399
630.402
638. 485
845,439
651.453
673,438
688.488
729.5Q7

763.000
794.497
818.457
856.448
910.500

§38.4%0

Data through August 12, 987

fays Cumulative Liters Remarks

Used Liters per
For Collected Day
Cale.
7.010 8.22 0.031
5.985 8.50 0.040
7.028 8.76 0.037
6.979 9.00 0.034
8.995 9.35 0.039
5.017 9.52 0.034
§. 965 9.79 0.039
7.003 10.05 0.037
8.083 10.29 0.030
6.956 10.46 0.024
6.0%4 10.59 0.022
21.988 10.89 0.014
15.050 11.00 0.007
41.019 11.14 0.003
33.493 11.14 0.000
64.990 11.19 Q.00
24.000 11.20 0.000
1.000 11.217 0.000
92.0C3 12.79 0.017
27.990 13.64 0.030

Low readings fram 11/20/88 to 6/20/87 may be due
to blackage in collecting system.

Tubing plugged, unable to open.
Tubing plugged, unable to open.

Removed metal funnel(, which was plugged. Most of
the brine collected was n the funnei. Instailed a

Large pLastic funrel.



Location

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

AZXO1

A2X01

A2X01

A2X01

A2X01

A2X01

A2X01

A2x01

A2X01

A2X01
A2X01
A2X01

A2x01

A2Xx01

A2X01

A2X01

A2X01

A2X01

A2X01

A2x0

A2X01

42X

A2X01

A2X01

A2x01

A2x01

A2x01
A2XO

A2X01

A2X0C1

A2x01
42x01
AZ2X01

A2X01

A2X1
A2xm
A2101
42X
A2X01
A2XO1
A2X01
A2x01
A2x01
A2x01
A2x01
A2X01
A2X01
A2x0
A2XD

Date

Time Liters
Removed

Q7/25/84 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
03/20/85
03/26/85
04/02/85
04/10/85
04/17/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
09/04/85
09/10/85
09/17/85
39/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11721785
11/26/85
©2/04/85
©2/10/85
12/17/85
01/03/86
71/08/86
21/16/86
01/23/86

1/31/86
£2/12/86
32/19/86

02/28/86

03/04/86
33/04/86
33/13/86
33/26/86
C4/02/86
04/08/86
04/16/86
04/26/86
04/30/86
35/06/86
05/13/86
C5/20/86
05727786
6/03/86
C6/10/88

"

13:
11:
11:
11:
1:
10:
13:

—_
-

—
—

HBE3&

-

—
~

—
»

S8x3

33333538

BINIREIIRIIIRIS I

—»
wO

333333

33333883333

:30 00.62
04 00.52
02 00.38
58 00.36
53 00.36
10 00.27
30 00.24
50 00.29
45 00.25
40 00.24
08 00.24
00 00.26
35 00.20
15 00.23
15 00.23
15 00.23
00 00.23
29 00.22
30 00.23
39 00.24
55 00.19
21 00.21
0s 00.25
S0 00.19
45 00.21
21 00.25
09 00.18
50 00.21
48 00.21
12 00.21
57 00.21
20 00.20
32 00.22
20 0Q.75
28 00.21
00 00.23
15 0Q.23
40 0C.1%4
45 00.20
$6 00.16
39 00.21
30 00.47
50 €0.15
290 00.22
40 00.1

45 00.25
&0 00.34
20 00.12
30 00.20
oC 00.1

30 00.07
00 00.15
g5 00.15
4«0 00.32
50 00.19
45 00.15
20 00.2¢4
55 00.2C
25 00.13
10 00.20
45 00.20
45 00.20
10 00.19
34 0G0

BSEP DATA FOR HOLE A2XO1

APPERDIX A
Page 6 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

Q.
0.
9.

65.

70.

78.

84.

9.

99.
106.
112.
19.
126.
133.
140.
148.
154,
161.
168.
175.
182.
189.
196.
204.
210.
217.
225.
231.
239.
246,
252.
259.
266.
273.
280.
287.

316.

2588

N2 ANV NV 000 NNOOWMYNOAN NN AN NNNOON NN NV NNV 200

479

189

472
1353

375

462
. 403
.573
LLS6
.569

.389
233

403
.597

€04
375

575

. 389
413
.392
382

.615
.382

Data through August 12, 1987

Days Cumuiative Liters Remarks
Liters
Coliected

Used
For

Calc.

—

Y

R

CHRN NGV N O P NGO oL

.970
.018

.032
.955
.Q25
.991
.987

.316
157
.849

Q75
. 881
.022
.052
376
.170
.883
113
827
.979
014
.045
955
194

067

7
221
979
.003
783
.007

9461
.024

.97

. 324
.29
787
.G58

“n

- 3

'orrovovoommmmmwﬂﬁﬂaoaoammmu\n:\:\bbuuuummm—aaooooo

per
Day

.000 Room A2 completed.

.000 Downhole drilled 2/04/85 to 2/09/8S.
.000 Mo1st muck. First entry.

.017 Lots of muck, some oil.

.122 Brine and muck.

064

. 064

.051

.045 Some muck included.
.03%

.040

.041

.037

.034

.034

.033

.033

.033

.033

033

.033

.032

.033 Brine effervesces.
.030

.032

.030

.03

.031 _
026 valved Leaked, some brine drained back down No
.036

.030

.030

.030

.30

029 Room A2 heaters turned on 10/02/85.
.029

Rorad

.32S

Nox)!

.029

.C29

~=
T 4

224

L

=
PRSTA

.J30
.028

.23

.28

.27

Roxy!

.28

317 3uction solL prooe was used, some fluig was e

“n nole.
022 So1l suction prope was used, some flulg left ¢

nole.,

OO0 O0OOAOVODOO000OO0O000000000000000O00000000D0DODO0ODOO0000D000

O

.G&0

.035 Two days accumutiaticon.

221

5411 PartiaL evacuation, orine teft 'n hoLe.
.032

.019

030 Removed suctlon orote.

033 Resumea samolling with bailer.
L2

.C29

.028

.C28

028

227

OO0 O0VO0O0COOOON



Location Date

T A2x0
A2X01
A2xa1
A2x0
A2x01
A2X01
A2x01
A2x01
A2X01
AZ2X01
A2X01
A2X01
A2X01
A2X0
A2x01

A2x0
A2X01
A2X0
AZX01
A2X01
A2x01
A2X01
A2X01
A2X09
A2X%01
A2x01

Tiee Liters
Removed

06/17/86 09:38 00.19
06/24/86 09:55 00.18
Q7/01/86 12:17 00.19
07/08/86 09:37 00.19
07/16/86 09:37 00.18
Q7/22/86 Q9:10 00.18
07/29/86 09:50 00.18
08/05/86 10:03 00.13
08/12/86 09:40 00.18
08/19/86 10:20 00.18
08/26/86 09:51 00.17
09/04/86 09:41 00.15
09/09/86 10:50 00.16
09/16/86 09:17 00.22
09/23/86 09:25 00.17
10/01/86 11:21 00.32
10/08/86 10:10 00.17
10/14/86 10:38 00.17
11/05/86 10:10 0.51

11/20/86 11:05 00.29
12/31/86 11:25 00.96
02/03/87 11:30 00.80
03/06/87 11:50 0.77

03/30/87 11:55 0.62

05/07/87 10:06 0.90

06/17/87 11:15 1.05

07/28/87 12:15 1.10

WiPP

Days
Since
1/Q1/8%

532.401
539.413
546,512
553.407
561.601
$67.382
574.410
581.419
588.403
565.431
&02.410
611.403
616.451
623 .187
430.392
638.473
645 .4624
651. 442
673,424
688 . 462
729 476
763,479
794,493
§18.503
856.421
897. 469
938.510

BSEP DATA FOR

APPENDIX A
Page 7 of 86

HOLE A2X01

BRINE SAMPLING AND EVALUATION PROGRAN

pats through August 12,

Days Cusulative

Used Liters
For Collected
Calc.
6.961 15.16
7.012 15.34
7.099 15.53
6.889 15.72
8.000 15.90
5.981 16.08
7.028 16.26
7.009 16.39
6.984 16.57
7.028 16.7$
6.979 16.92
8.993 7.07
S.048 17.23
6.936 17.45
7.00S 17.62
8.081 17.94
6.951 18.11
6.018 18.28
21.982 18.79
15.038 19.08
41.014 20.04
34.003 20.84
31.014 21.61
24.010 22.23
37.918 23.1
41.048 - 24.18
41.041 25.28

1987
Liters Resarks

per
Day

0.024

20000000
REIBERE

_QOOQ
Q

ROSS
[« . v

0.027



Location

A2X02
A2X02

A2X02
A2X02
A2X02
A2X02
A2x02

A2X02
A2x02
A2X02
A2x02
A2x02
A2X02
A2X02
A2X02
A2x02
AZ2X02
A2X02
A2X02
A2X02
A2Xx02
A2X02
A2X02
A2X02
A2Xx02

A2X02
A2X02
A2X02
A2x02
A2X02
A2X02
A2X02
A2X02
A2X02
A2x02

42x02
A2X02
A2X02
A2x02
A2x02
Azx02
42x02
A2x02
A2X02
4z2x02
AZX02
A2x02
A2x02
£2x02
A2x02
42Xx02
A2Xx02
A2X02
A2X02
42X02
A2X02
42X02
A2X02
42x02

Date

07/25/84
02/19/85

03/07/85
03/12/85
03/20/85
03/26/85
04/02/85

04/10/85
04/23/85
05/07/85
05/14/85
07/09/85
07/16/85
07/24/85
08/06/85
08/28/85
09/04 /85
09/10/85
09/17/85
10/15/85
01/31/86
02/12/86
03/13/86
03/26/86
04/02/86

04/16/86
04/24/86
04/30/86
05/06/86
05/13/86
05/20/86
06/03/86
06/10/86
56/17/856
06/26/86

07/01/86
07/08/86
07/16/86
07/22/86
07/25/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
25/09/8%
£9/16/86
19/23/86
10/01/86
'0/08/86
"0/14/86
11/05/86
11/20/86
12/31/86
£2/03/87
03/06/87
23/30/87
35/Q7/87
07/28/87

Time Liters
Removed

00:00
13:20

09:30
11:30
13:04
11:02
11:58

11:53
10:30

12:15
09:27
09:33

0%:50
09:5%
09:40
10:20
09:50
09:40
09:15
09:23
11:1

10:08

10:08
11:03
11:20

11:50
12:02

12:15

NA
NA

00.34
00.21
00.31
00.14
00.12

00.01

8888
OO0
ENYNRVIFS

8888888
. OOC)SZ—*D—‘
ON@DR -y

a- 0o
S
2000
o (VR

00.40
00.1
0.05
0.03
0.50
0.12

APPENDIX A
Page 8 of 86

BSEP DATA FOR HOLE AZ2X02

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

pays Cumulative Liters Remarks
Liters
Collected

Days
Since Used
1/01/85 For
Calc.
0.000 0.000
49.556 1.000
65.396 16.840
70.479 5.083
78.544 B8.065
84.460 5.916
91.499 7.039
99.495 T7.996
112.438 12.943
126.362 13.924
- 133.403 20.965
189.392 76.954
196.433  7.061
204.398 7.965
217.290 12.992
239.358 21.968
246.387 7.029
252.378 5.991
259.372  6.994
287.387 28.015
395.444 108.057
407.403 11.959
436.375 28.972
449.378 13.003
456,361  6.983
470.448 14.087
478.389  7.941
484.413 6.024
450.392 5.979
497.382 6.990
504.406 7.024
518.382 21.000
525.440 2B.058
532.401 35.019
$39.470  7.009
546.510 7.100
$53.394  6.884
561.358 8.004
S67.381 5.983
574,410 7.029
581.4%6 7.006
588.403 6.987
$95.431  7.028
£02.410  6.979
$11.403  8.993
616.4S 5.067
£23.385 £.935
€30.331 7.006
638.465 3.074
645.422 £.957
€51.46%  5.049
£73.422 27581
688.460 15.038
729.472 41.012
763.476 34.004
724,493 21.017
2318.501 24.008
356.419 37.918
938.510 82.0M

2000 OO0

U QU L (I QS QUK UK QI QIR NI QT QIS (IR S QI QI QR QY
R

N 232 a2 aaaa

L R A S AN VI AV R PR R P R R WY PR VR U R U I U U N (VN .V

88

8&\1’!0‘
W
0000000000 0OOOO0000000000000 00000 OO

C)_C)DC)OO(_)L)OOO(DOOOOOOC)C)OOOD

per
Day

33388 88

=)
Y
Sr NER®@aO

888288888 78888888388888888

(@)
W
o

Room A2 completed.

Uphole drilled 2/11/85 to 2/20/85, installed
collecting device.

Moist area 1.5 ft. around the collar.

Back wet, 5 ft diameter.

Significant salt buildup. 4' dia. wet spot on
back.
Reset collecting device.

some drips missing funnel.
Some drips missing funnel.

Some drips missing funnel.

Room A2 heaters turned on 10/02/85.

High reading probably due to unplugging temporary
blockage in collecting tube on 3/26/86.

Trace cotlected.
Trace coilected.
Trace coitected.
Trace cotlected.

Very humid air. High reading prooably due to
unoblugging of temporary plockage in cotlecting
tube on &ri7/86.



BSEP DATA FOR HOLE A3XO1 APPENDIX A
Page 9 of 3¢

WIPP BRINE SAMPLING AND EVALUATION PROGRAM
Data through August 12, 1987

Location  Date Time Liters Jays pays Cumulative Liters Remarks

Removed Since Jsed Liters per
1/01/85% for Coliected Day
calc.

A3XO1 11/06/84 00:00 NA 0.000 0.000 0.00 Q.000 Room A5 compieted.
A3X 01/14/85 00:00 NA 0.000 0.000 0.00 0.000 Downnoite driiled 12/20/85 to 1/14/85.
A3XON 02/05/85 11:10 NA 35.465 1.000 0.00 0.000 Moi1st muck at the bottoa.
43X01 32/19/85 13:40 00.30 L9.569 15.104 0.30 0.020 Some oil. First time collected.
A3 02/26/85 13:20 00.23 56.556  6.987 0.53 0.033 8rine ans o3 (.
A3X01 03/07/85 Q9:45 00.26  65.406 8.8S50 0.79 0.02%
A3XO1 03/12/85 11:45 00.17 70.490 5.084 0.96 0.033
A3XO? 03,20/85 13:14 00.19 78.581 8.0 1.15 0.024 valved leaked, some brine drained back down hole.
A3XO1 03/26/85 11:12 00.22 846.447 §5.916 1.37 0.0%7
A3xQ1 04/02/85 12:00 00.21 91.500 7.033 1.58 0.030
A3XN 04/10/85 12:00 00.23 99.500 8.000 1.81 Q.029
A3X01 04/17/8B5 11:20 00.20 106.472 6.972 2.01 0.029
A3Xx01 04/23/85 10:41 00.16 112445 5.973 2.17 Q.027
AIXD 04/30/85 13:35 00.20 119.566 T7.121 2.37 Q.028
A3x01 05/07/85 08:55 00.20 126.372 6.806 2.57 0Q.029
A3X0 05/16/85 09:56 00.17 133.4%4 7.042 2.76 Q.026
AIXO1 05/21/85 12:00 00.20 140.500 7.086 2.94 0.028
4301 05/29/85 09:25 00.27 148.392 7.892 3.1% 0.027
A3X01 06/04/85 09:55 00.16 154.413 6.01 3.31 0.02?7
A3X01 06/11/85 09:25 00.18  161.392 6.979 31.49 0.026
A3x01 26/18/85 09:27 00.18 168.39¢ 7.002 3.67 0.026
43x31 06725785 09:30 00.19  "75.3%6  7.002 2.8 0.027
A 07s02/85 11:00 00.19  182.458 7.062 4.GS 0.027
43x01 07/09/85 09:50 00.17  189.470 6.952 4.22 0.024
A3XQ1 Q7/16/8% 10:50 00.18  196.451 7.341 4.40 0.026 Brine effervesces.
A3XQ1 Q7/24/85 09:47 00.21 204.408 7.957 6.61 0.026
A3X01 07/30/85 09:30 00.15 210.396 5.988 4.76 0.025
A3xQ1 08/06/85 09:30 00.17 217.396 7.000 4.93 0.024
A3x01 08/14/85 09:21 00.20 225.390 7.99¢ $.13 0.025
13x01 08/20/85 10:08 00.16 231.422 6.032 5.29 0.027
43x01 (8/28/85 Q9:05 00.21 239.378 7.9% 5.50 0.026
23x01 09/04/85 Q9:2% 00.17 2486.39% 7.017 5.67 0.02¢4
A3x01 39/10/85 Q9:20 00.15  252.389 5.994 $.82 0.025
A3X01 29/17/85 09:06 00.18 259.%7 £, 990 $.98 0.023
A3XN 09/26/85 (09:03 00.17 266.377 6.998 .15 0.02¢
£3x01 10/01/85 09:18 00.18 273.387 7.010 5.33 0.026
A3x01 10/08/85 12:35 00.18 280.%24  7.137 .31 (.025 Room A3 heaters turned on 10/02/85.
i3x0 “0/15/85 06:35 G30.16  287.399  £.875 4.7 0.023
A3x01 10/23/85 39:40 00,19  295.403 2.004 £.86 (.C2¢4
A3501 10/29/85 11:11 00,74 301.486 5.083 7.00 0.Ce3
AIxO1 “1/05/85 28:42 00.16  1CB.382  4.8%6 7.1 $5.023
A3 11713/85 39:30 0C.1 116.39%6  3.034 7.35 (0.024
A3XO1 11/21/85 10:30 00.19  226.438  8.042 7.54 0.024
A3x01 11/26/8% 09:55 20.10 229.4%3 4.975 7.64 0.020
A3x 12/04/85 14:03 .18 237.585 8.172 7.82 0.022
A3x01 12/10/85 10:46 00.14 243,449 5 .86k 7.96 0.026
43x01 *2/17/85 13:5% 30,14 350.583 .11 3.10 Q.02
A43x01 21/03/86 10:00 0G.3% 387,417 14.837 3.49 0.023
83X 31/08/86 10:10 00,11 372.424 5.0Q7 3.60 (.022
A3x01 Q1/16/86 09:35 20.18  280.399 7.97% 3.78 Q.03
A3 01/23/86 10:0Q 0Q.1 1&87.417 7 .08 3.93 Q.01
a3X01 21/31/86 10:55 S0 195.455 5.038 3.11 Q.022
LX) (o) 22/12/86 10:00 &3.27 437.677 11,962 .38 Q.C22
AZX) 32/19/86 10:40 00.15  &%6 . 4id  7.027 3.53 C.021
A3XQ1 02/28/86 14:20 00,22 423.537  5.153 5.75 Q.024
A3xM 23/06/B6 09:50 00.14  429.410 5.813 7.89 Q.024
A0 23/13/86 09:20 00.° 436.389 4.579 10.04 C.021
A3XO1 C3/26/86 Q9:15 00,30 L49.385 1Z2.956 10.34 £.023
A3X01 04/02/86 C8:50 00.16  456.348  6.983 *0.50 §.023
43x01 06/08/86 09:05 20.14  462.378  6.010 10.66 Q.023
A3X01 04/16/86 17:25 00.18  47C.476  8.098 ‘0.8 0.022
A3x01 4724786 09:30 00,18  478.3%% 7.920 1.00 G.023
43N 4/30/86 10:00 00,14 434,477 £.021 114 Q.%23
A3x 05/06/86 09:35 30.14  w30.399 5.982 11.28 ©.023
A3x01 05/13/86 09:20 00,15 L97.389 5.99Q M43 Q.021
A3X01 25/20/86 10:10 00.15  5C4.426 7.3 11.58 C.01
A3x01 35/27/86 15:00 00.16 £11.625 7.2 11,74 0.022
X0 A/03/86 05:20 00.55  S18.389  &.764 11.89 Q.022
A3xo1 586/16/86 10:42 001 325 bbb 7.087 12.05 0.c23
L%) (v)] 26/17/86 09:51 0Q.12  532.410  5.784 32.17 C.017



BSEP OATA FOR HOLE A3X01 APPENDIX A
Page 10 of 86
WIPP BRINE SAMPLING AND EVALUATICN 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.

A3X01 06/24/86 10:05 00.16 539.420 7.010 12.33 0.023
A3x01 07/01/86 12:35 00.16 546.524 7.104 12.49 0.023
A3X01 07/08/86 09:57 00.15 553.415 6.891 12.64 0.022
A3X01 07/16/86 09:47 00.19 561.408 7.993 12.83 0.024
A3x01 Q07/22/86 09:23 00.14 567.391 5,983 12.97 0.023
A3X01 07/29/86 10:00 00.14 574.417 7.026 13.11 0.020
A3X01 08/05/86 10:15 00.18 581.427 7.010 13.29 0.026
A3XO 08/12/86 09:50 00.16 S88.410 6.983 13.45 0.023
A3X0 08/19/86 10:35 00.16 595.441 7.031 13.61 0.023
AIX01 08/26/86 10:00 00.15 6&02.617 6.976 13.76 0.022
A3X01 09/04/86 09:52 00.20 611.411 8.994 13.96 0.022
A3X01 09/09/86 10:35 00.12 616.441 5.030 14.08 0.024
A3XO1 09/16/86 09:29 00.16 623.395 6.954 14.22 0.020
A3X01 09/23/86 09:36 00.18 4630.400 7.00S 14.40 0.026
A3X01 10/01/86 11:30 00.19 638.479 8.079 14.59 0.024
A3X01 10/08/86 10:24 00.14  645.433  6.954 14.73 0.020
A3XO1 10/14/86 10:47 00.12 451.449 6.016 14.85 0.020
A3X01 11/05/86 10:20 0.52 673.431 21.982 15.37 0.024
A3X01 11/20/86 11:33 00.33  488.481 15.050 15.70 0.022
AIXO1 12/31/86 11:45 00.38 729.490 41.009 16.58 0.C21
AIX01 02/03/87 12:00 00.73 763.500 34.010 17.31 0.021
A3XO1 03/06/87 11:45 0.68 794.490 30.990 17.99 0.022
AIXO 03/30/87 12.0C 0.55 818.500 24.010 18.54 0.023
A3XO1 05/07/87 10:39 0.80 856.444  1.000 19.34 0.800
A3X01 06/17/87 11:25 3.89 897.476 78.976 20.23 0.011
A3X01 07/28/87 12:02 0.92 938.501 41.025 21.15 0.022



APPENDIX A

Page 11 of 86
BSEP DATA FOR HOLE A3X02

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

tacatton  Date Time Liters Days Days Cumulative Liters Remarks

Removed Since Used Liters per

1/01/85 For Collected Day
Calc.
A3x02 11/06/84 00:00 NA 0.000 0.000 0.00 0.000 Room A3 completed.
A3X02 01/22/85 00:00 NA 0.000 0.000 0.00 0.000 Uphote drilied 1/15/85 to 1/22/85.
A3x02 02/05/85 11:10 NA 35.465 1.000 0.00 0.000 No drips noticed.
A3X02 02/19/85 13:40 00.11 49.569 15.104 Q.11 0.007 First time collected.
A3x02 02/26/85 13:20 00.11 56.556 6.987 0.22 0.016 Wet spot within 1.5 ft. radius.
A3XQ2 03707/85 09:45 00.21 65.406 8.850 0.43 0.024 Moist area on back, approximately 1 ft radius.
A3x02 03/12/85 11:45 00.11 70,490 5.084 0.54 0.022 Wet spot on pack 3 ft drameter.
A3X02 03/20/85 13:14 00.01 78.551 8.061 0.55 0.001 )
A3x02 03/26/85 11:12 00.28 B4 467 5.916 0.83 0.047 Tube found plugged. Brine in tubing.
A3x02 04/02/85 12:00 00.08 91.500 7.033 0.91 0.01
A3x02 04/10/85 12:02 00.05 99.501 8.001 0.96 0.006 Tube plugged.
A3X02 04/17/85 11:20 00.11  106.472 6.97M 1.07 0.016
A3X02 04/23/85 10:40 00.09 112.444 5.972 1.16 0.015
A3X02 04/30/85 13:29 00.12 119.562 7.118 1.28 0.017
A3Xx02 05/07/85 08:50 00.13 126.368 6.806 1.41 0.019
A3x02 05/14/85 09:53 00.13  133.412 7.044 1.5 0.018
A3x02 05/21/85 11:55 00.13 140.497 7.085 1.67 0.018
A3X02 05/29/85 09:20 00.14  148.389 7.8%2 1.81 0.018
A3x02 06/04/85 09:50 00.10 154.410 6.021 1.91 0.017
A3X02 06/11/85 09:20 00.13 161.389 6.979 2.04 0.019
A3x02 06/18/85 09:25 00.12 168.392 7.003 2.16 0.017
A3x02 06/25/85 09:25 00.13 175.392 7.000 2.29 0.019
A3X02 07/02/85 11:00 00.10 182.438 7.066 2.39 0.0%6
A3X02 07/09/85 09:44 00.02 189.406 6.948 2.41 0.003
AZX02 07/16/85 10:46 00.02 196.449 7.043 2.43 0.003
A3X02 07/24/85 09:45 00.19 204.406 7.957 2.62 0.024 High volume probably due to unplugging temporary
blockage in collecting tube on 7/16/85.

A3X02 07/30/85 09:25 00.08 210.392 5.986 2.70 0.013
A3x02 08/06/85 09:28 00.08 217.394 7,002 2.78 0.011
A3x02 08/14/85 09:10 00.10 225.382 7.988 2.88 0.013
A3X02 08/20/85 10:00 00.08 231.417 6.035 2.96 0.013
A3x02 08/28/85 08:58 00.09 239.374 7.957 1,05 0.01
A3X02 09704/85 09:26 00.09 246.393 7.019 .14 0.013
A3X02 09/10/85 09:14 00.08 252.385 5.992 3.22 0.013
A3X02 09/17/85 09:05 00.09 259.378 6.993 3.31 0.013
A3X02 09/24/85 09:03 00.08 266.377 6.999 3.39 0.0M
A3X02 10/01/85 09:15 00.07 273.385 7.008 3.46 0.010
A3x02 10/08/85 12:33 00.09 280.523 7.138 1.55 0.073 Room A3 heaters turned on 10/02/85.
A3X02 10/15/85 09:31 00.06  287.397 6.874 2.61 0.009
A3X02 12/23/85 09:37 00.07 295.407  8.004 1.568 0.009
A3x02 10/29/85 11:09 00.08 301.465  6.064 276 0.013
A3x02 11/05/85 08:39 00.04 308.3460 6.895 B0 0.006
A3X02 11/13/85 09:28 00.08  316.394 8.034 3.88 0.010
A3Xx02 11/21/85 10:25 00.05 124434 8.040 3.93 0.006
A3X02 12/064/85 13:36 00.10  337.581 13.147 4,03 0.008
A3x02 12/10/85 10:42 00.05  343.446  5.865 4.08 0.009
A3X02 12/17/85 13:50 00.03  350.576 7.13Q 4,11 0.004
A3x02 01/03/86 10:20 00.13  247.457 16.841 4.264 (0.0C8
A3x02 01/08/86 10:10 00.03  372.424 5.007 4.27 0.006
A3X02 01/16/86 09:35 00.05  380.3299 7.97% 4.32 0.006
A3X02 31/31/86 10:55 00.01  395.455 15.056 4.33 (0.001 Trace <00.01 liters of brine.
A3x02 36/24/86 09:30 G0.01  478.3%6 82.941 424 0.000
A3x02 35/06/86 09:35 00.02  490.399 12.003 4.36 (£.002
A3x02 25/27/86 15:00 NA 311.625 21.226 4. 36 0.000 Trace.
A3X02 26/03/86 09:20 00.03 <18.38% 27.990 4.39 0.001
A3X02 36/10/86 10:42 NA 325.446 7.057 4.39 0.000 Trace.
A3X02 $6/17/86 05:517 NA 332.410 44.021 .39 0.000 Trace.
A3X02 T7/01/86 12:32 00.03  =46.522 Z8.133 4. 42 0.001
A3X02 37/08/88 05:57 00.01  S23.415 £.8%3 463 0.001
A3x02 J7/29/86 10:00 NA 576.417 21.002 4.43 0.000 Trace.
AZX02 IR/12/86 09:5C NA 588.470 34.995 4.43 0.000 Dry.
A3x02 08/19/86 10:33 NA 395,440 42.025 4.43 0.000 Oorv.
A3%02 09/04/86 09:50 NA £11.470 37.995 L.43 C.000 Trace.
A3x02 09/23/86 09:33 00.00 530.398 756.983 4,43 0.000 Dry.
A3x02 0/01/86 11:28 NA £38.478 5.080 4.43 0.000 Drv.
A3x02 10/08/86 10:22 NA 645,432 6.954 4.43 0.000 orv.
A3x02 '0/14/86 10:44 00.00  651.447  4.015 4.43 0.000 orv.
A2X02 11/05/86 10:25 NA 573,437 27.9994 4.43 0.000 Dry.
A3x02 117/20/86 11:20 NA £8B.479 L3 047 4,43 (0.000 Drv.
A3X02 12/31/86 11:45 NA 729.490 84.058 4.43 (0.000 Dbry.



Location

A3X02

A3X02.

A3x02
A3Xx02
A3x02

Date Time Liters
Removed

02/03/87 12:02 NA
03/06/87 11:45 NA
03/30/87 12:00 0.00
05/07/87 10:39 0.00
07/28/87 12:02 0.00

BSEP DATA FOR HOLE A3x02

VIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1587

Since used
1/Q1/8S8 for
Calc.

763.000 117.568
794.490 149.058
818.500 24.010
856.444 61.956

Days Oays Cumulative Liters Remarxs

Liters per
Collected Day

4.43 0.000 ory

4.43 0.00Q Dry.

4.43 0.000 Dry

4.43 0.00Q ory.

4.43 0.000 ory.

938.501 144.011

APPENDIX A
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Location

BTPA1
8TPAY
areat
BTPAY
8TPA1
8TPA1
8TPA1
aTPA
BTPA1
8TPAY
8TPA1
BTPA1
8TPAY
BTPA1
8TPAY

BTPA1
8TPAT
arePat

Date

09/04/85
07/16/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/12/86

12/30/86
03/06/87
06/18/87

Time Liters
Removed

00:00 NA
00:00 NA
12:00 NA
12:12 NA
11:27 NA
11:33 NA
13:22 NA
11:07 NA
11:06 NA
08:49 NA
13:26 NA
13:05 Na
12:30 NA
NA; NA
00:00 NA

NA: NA
10:10 NA
09:465 1.33

3SEP DATA FOR HOLE BTPAY
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WIPP BRINE SAMPLING ANO EVALUATION PROGRAM

Days
Since
1/01/85

0.000

0.000
588.500
§95.508
8602.477
611.489
616,557
623.459
630.463
638,367
645_560
651.545
673,521

688.000 100. 500

0.000

728.000 140.500
794424 206.924
898. 406 246.861

pata through August 12, 1587
Liters Remarks

Oays Cumulative
Used Liters

For Collected
Calc.

E88

14.977
23.981
29.057
35.959
42.963
50.867
$8.060
64,045
86.021

3888888388

488 SBEEasoEssammss

0.000

~O00 ocoocococoocooocooo

488 RBR88S8

per
Day

Alcove at 51620/W170 excavated.
Downhole driiled, ocpen from J to 5.1 ft.
Ory.

Dry.

Dry.

ory.

Dry.

Dry.

Dry.

Dry.

Dry.

ory.

Probe removed, not sampled.

W170 grift extended southward from this alcove on
12/12/86. drift completed to S1950 on 1/10/87.

Covered with muck, not able to samole.
floor may nave been watered for dust controt.



Location

BTPA2
8TPA2

8TPA2

8TPA2
BTPA2
BTPA2
BTPA2
BTPA2
BTPA2
BTPA2
B8TPA2
8TPA2
BTPA2
BTPAR
8TPA2

BTPA2
BTPA2
BTPA2

Date T

09/04/85 00:
07/29/86 00

08/12/86 12:

08/19/86 12:
08/26/86 11:
09/04/86 11:
09/09/86 13:
09/16/86 11:
09/23/86 11:
10/01/86 08:
10/08/86 13:
10/14/86 13:
11/05/86 12:
11720/86 NA:
12/12/86 00:

12/30/86 N&:
03/06/87 10:

10

Liters
Removed

NA
NA
NA

NA
NA

06/18/87 09:30 0.43

BSEP DATA FOR HAOLE BTPA2
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WIPP BRINE SAMPLING AND EVALUATICN PROGRAM

Days

Since
1/01/85

Q.
0.

588.
.508

602.
.683

595
611

616.
623.
630.
638.
&S .
.550
673.
688.

0.

728.
756.
898.

651

C

Qo Q@
00g O

S00

-y

478

S58
458
463
368
560

521
000
000

000 74
424 1462

[V R,V
oo

396 246.

VMiIiNNNOWVOON

Data through August 12, '987

Says Cumulative Liters Remarks
Liters

Used
For
alc.

.000
.000

.000

.008
.970
005
.075
.900
.00S
.905
.192
990
.97
.450
.000

.450
.874

oo OCO0OO0O0O0000O0VO O OO

Collected

.00
00
.01

.M
.15

19

.22
.25
.28
.3
.33
.36
.36
.36
.00

.36
.36
.79

g 88

555 588828888882 § 8%

per
Day

(@]
—
»

Alcove at S$1620/W170 excavated.
Downnote ariilea 7/16/86 to 7/29/86, open from 5.4

to 9.1 fr.
First time collected. Probe did not keep vacuua,

brine remained 1n nole.

Probe removed, not sampled.

W170 drift extended southward from this alcove on
12/12/86. Drift compieted to $1950 on 1/10/87.

Covered with muck, not able tc samoie.
floor may nave been watered for aust control. <oie
contaminated with PVC pleces.
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WIPP BRINE SAMPLING AND EVALUATICN PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarxs
Removed Since Used Liters per
1/01/85 For Collected Day
Calc.
BYPAZ 05/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at $1620/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 fr.
BTPA3 08/12/86 12:05 NA 588.503 1.000 0.00 0.000 bry.
BTPA3 08/19/86 12:12 Trace 595.508 B8.005 0.00 0.000 Lysimeter installed B/20/86.
BTPA3 08/26/86 11:29 00.03 &602.478 14.975 0.03 0.000 First time collected, some fluid left in hole.
BTPA3 09/04/86 11:35 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 11:08 00.04 630.464 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 ¥170 drift extended southward from this alcove on
12/12/86. drift completed to S$1950 on 1/10/87.
BTPA3 12/30/86 NA:  NA 728.000 76.449 0.38 0.
BTPA3 03/06/87 10:10 NA 794 424 142.873 0.38 0.000 Covered with muck, not able to sample.
BTPAZ 06/18/87 09:15 0.62 898.385 246.834 1.00 0.003 Floor may have been watered for dust control. Hole

commamntaminated with PVC pieces.
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BSEP DATA FOR HOLE BTPA4 g £ 86

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

1701785 For Collected Day
Calc.
BTPAL 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at $1620/W170 excavated.
BTPAL 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 bdry.
BTPAL 08/19/86 12:11 NA 595.508 8.005 0.00 0.000 bry.
BTPA4 08/26/86 11:25 NA 602.476 14,973 0.00 0.000 Dry.
BTPAL 09/04/86 11:31 NA 611.480 23.977 0.00 0.000 Ory.
BTPAL 09/09/86 13:25 NA 616.559 29.056 0.00 0.000 Dry.
BTPAL 09/16/86 10:59 NA 623.458 35.955 0.00 0.000 Ory.
BTPAL 09/23/86 10:59 NA 630.458 42.955 0.00 0.000 ory.
BTPAL 10/01/86 08:38 NA 638.360 50.857 0.00 0.000 Dry.
BTPAL 10/08/86 13:20 NA 645.556 58.053 0.00 0.000 Ory.
BTPAG 10/14/86 13:00 NA 651.542 64.039 0.00 0.000 Dry.
BTPAL 11/05/86 12:41 NA 673.528 86.025 0.00 0.000 Ory.
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 $1950 on 1/10/87.

BTPAL 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 Ory.
BTPA4 03/30/87 10:35 0.00 818.441 90.4M1 0.00 0.000 bry.
BTPA4 05/07/87 12:46 0.00 856.532 128.532 0.00 0.000 Ory.
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 Ory.



Location

BTPAS
BTPAS
BTPAS
8TPAS
BTPAS
BTPAS
8TPAS
BTPAS
B8TPAS
BTPAS
BTPAS
8TPAS
8TPAS
BTPAS
8TPAS

BTPAS
BTPAS
BTPAS
8TPAS
BTPAS
8TPAS

Date Time Liters
Removed

09/04/85 00:00 NaA
07/03/86 00:00 NA
08/12/86 12:05 NA
08/19/86 12:11 NA
08/26/86 11:25 NA
09/04/86 11:31 NA
09/09/86 13:26 NA
09/16/86 10:59 NA
Q9/23/86 11:00 NA
10/01/86 08:39 NaA
10/08/86 13:20 NA
10/16/86 13:00 NA
11/05/86 12:41 NA
11/720/86 NA: NA
12/12/86 00:00 NA

12/30/86 NA:  NA
03/06/87 10:15
03/30/87 10:3%
05/07/87 12:47
06/17/87 09:31
07/28/87 09:39

NA

0.00
0.00
0.00
0.00

ASEP DATA FOR HOLE BTPAS APPENDIX A

Page 17 of 86

VIPP BRINE SAMPLING AND EVALUATION PROGRAM

Dats through August 12, 1987

Oays Days Cumuietive Liters Remariks

Since Used Liters per

1/01/85 for Collected Oay
Cale.

0.000 0.000 0.00 0.000 Alcove at 51620/W170 excavated.

0.000 0.000 0.00 0.00C Uphole aritied, open from 0 to 5.3 ft.
588.503 1,000 0.00 0.000 dry.
595.508 8.00% 0.00 0.000 Ory.
602.4676 14.973 0.00 0.000 Ory.
611.480 23.977 0.00 0.000 Dry.
616.560 29 057 0.00 0.000 Ory.
623.458 35,955 0.00 0.000 Ory.
630.458 42.955 0.00 0.000 ory.
638.360 50.857 0.00 0.000 Ory.
645.556 58.053 0.00 0.00C Dry.
651.542 64.039 0.00 0.000 Ory.
673.528 86.02% 0.00 0.000 Ory.
688.000 100.497 0.00 0.000

0.000 O 0.00 0.000 w170 drift extended soutiward from this alcove on

12/12/86. Orift completed to $1950 on 1/10/87.

728.000 140,497 0.00 0.000
794.4627 206.924 0.00 0.000 Locks dry.
818.441 90.441 0.00 G0.000 Ory.
856.533 128,533 0.00 0.000 Dry.
897.397 169.397 0.00 0.000 Ory.
938.402 210.402 0.00 0.000 Dry.



Location

8TPB1
BTPB1
8TPB1
BTPB1
B8TPB1
BTPBA
87pPB1
BTPB1
8TPB1
BTPB1
BTPB1
87PB1
BTPB1
aTPB1
BTPB1

BTPB1
87PB1
BTPB1

Date Time Liters
Removed

09/04/85 00:00 NA
07/17/86 00:00 NA
08/12/86 12:10 NA
08/19/86 12:16 NA
08/26/86 11:27 NA
09/04/86 11:33 NA
09/09/86 13:27 NA
09/16/86 11:01 NA
09/23/86 11:06 NA
10/01/86 08:48 NA
10/08/86 13:26 NA
10/14/86 13:05 NA
11/05/86 12:42 NA
11/20/86 NA:  NA
12/12/86 00:00 NA

12/30/86 NA: NA
03/06/87 10:15 NA

06/18/87 10.00 0.42

APPENDIX A
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Days Days Cumulative Liters Remarks

Since Used
1/01/85 For

Calc.

0.000 0.000
0.000 0.000
588.507 1.000
595.511 8.004

602.477 14.970
611.481 23.974
616.560 29.053
623.459 35.952
630.463 42.956
638.367 50.860
645.560 58.053
651.545 64.038

673.529 86.022
688.000 100.493
0.000 0.000

728.000 140.493
794.427 206.920
898.417 246.372

©00 000000000000000
n88 888888838888888
OO0 00OOO0000000000
§88 ZB8BEBEB88RBEEE

per
Day

Alcove at $1620/W170 excavated.
Downhole drilled 7/17/86, open from 0 to 5.1 ft.
Dry.

ory.

Dry.

Dry.

Dry.

pry.

pry.

Dry.

Dry.

ory.

Probe removed, not sampled.

W170 drift extended southward from this alcove on
12/12/86. Drift completed to $1950 on 1/10/87.

Covered with muck, not able to sample.
Floor may have been watered for dust centrol.
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BSEP DATA FOR HOLE BTPBZ2
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.
BTPR2 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at $1620/W170 excavated.
B8TPB2 07/30/86 00:00 NA 0.000 0.000 0.00 0.000 Downhole dritled 7/18/86 to 7/30/86, open from 5.9
to 9.6 ft.
B8TPB2 08/12/86 12:10 Trace 588.507 1.000 0.00 0.000 Not evacuated, installed lysimeter.
BTPR2 08/19/86 12:16 00.03 595.511 8.004 0.03 0.000 First time collected, some brine left in hole.
aTrP82 08/26/86 11:25 00.13 602.476 6.965 0.16 0.019
8TPB2 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.
8TPB2 10/01/86 09:03 00.02 638.377 7.910 0.29 0.003
BTPB2 10/08/86 13:36 00.10 645.567 7.190 0.39 0.014
8TPB2 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 sampled.
B8TPB2 11/20/86 NA: NA 638.000 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 12/30/86 NA: NA 728.000 76.448 0.42 0.000
arra2 03/05/87 10:15 NA 794.427 142.875 0.42 0.000 Covered with muck, not able to sample.
BTPB2 06/18/87 09:00 0.56 898.375 246.823 0.98 0.002 Floor may have been watered for dust control. Hole

is contaminated with PVC pieces,
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WIPP BRINE SAMPLING AND EVALUATICN PROGRAM

Data through August 12, 1987

Location Date Time Liters Davs Days Cumulative Liters Remarks
Removed Since Used Liters per
1/01/85 For Collected Day
Calc.
BTPB3 09/04/85 00:00 NA 0.000 0.000 G.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 could not keep vacuum, brine present and left in
hole.
BTPA3 09/06/86 11:40 00.09 611.486 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
aTPB3 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. Ddrift completed to 51950 on 1/10/87.
87PB3 12/30/86 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.



8SEP DATA FOR HOLE 8TP84 APPENDIX A
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM
Data through August 12, 1987

Location Date Tise Liters Oays Days Cumuylative Liters Remarks

Removed Since used Liters per
1/01/85 for Collected Oay
Calc.
8TP84 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at 51620/W170 excavated.
BTPBA 08/05/86 00:00 NA 0.000 0.000 0.00 0.000 Uphol;sdnlled 7/02/86 to 8/05/86, open from 6.8
w9 fe
arres 08/12/88 12:15 NA 588.510 1.000 0.00 0.000 Dry.
8TPB4  08/19/86 12:10 NA 595.507 7.997 0.00 0.000 Sal.t crystals forming, dry.
BTPBL 08/26/86 11:25 NA 602.476 14.966 0.00 0.000 o
8TPB4 09/04/86 11:32 NA 611.481 23.9M ¢.00 0.000 So-e droplets at collar.
BTPB4 09/09/84 13:17 NA 616.553 29.043 0.00 0.000 ory.
aTPes 09/16/86 10:59 NA 623.458 35.948 0.00 0.000 dry.
8T8 09/23/86 11:01 NA 630.459 42.949 0.00 0.000 ory.
BTPBA 10/01/86 Q8:41 NA 638.362 50.852 0.00 Q.000 Ory
arpPes 10/08/86 13:21 NA 645.556 58.0468 0.00 0.000
1< 1] 10/14/86 13:00 NA 651.542 64.032 - 0.00 0.000 ory.
aress 11/05/86 12:43 NA 673.530 86.020 0.00 0.000 Ory
BTPBA 11/20/86 NA:  NA 688.000 100.450 0.00 0.000
B8TPS4 12/12/86 00:00 NA 0.000 0.000 0.00 0.000 w170 drift axtended southwsrd from this alcove on
12/12/86. Dr1ft completed to $1950 on 1/10/87.

aTP84 12/30/86 NA: NA 728.000 140, 4590 0.00 0.000
87PB4 03/06/8?7 10:15 NA 796.427 206.917 0.00 0.000 dry.
BTPB4  03/30/87 10:35 0.00  818.441 24.014 0.00 0.000 Ory, moisture in casing.
BTPB4 05/07/87 12:48 0.00 856.533 62.106 0.00 Q.000 Dry.
BTPB4 06/17/87 09:32 0.00 897.397 102.970 0.00 0.000 bamp.
gTPE4 Q7/28/87 09:35 0.00 938.399 143.972 0.00 0.000 Trace, not coilected



Location

gTPBS
8TPRS

8TPRS
BTPBS
8TPBS
8TPBS
8TPRS
8TPBS
8TpPas
8TPES
arpas
BTPAS
BTPRS
aTPes
arTr8s

8TPRS
87PBS
arpes
8TPeS
8TPBS
8TPBS

Date Tise Liters
Removed

09/04/85 QQ:00 NA
08/05/86 00:00 NA

08/12/86 12:15 NA
08/19/86 12:10 NA
08/26/86 11:25 NA
09/04/86 11:32 NA
09/09/86 13:18 NA
09/16/86 10:59 NA
09/23/86 11:02 NA
10/01/86 08:42 NA
10/08786 13:21 NA
10/14/86 13:00 NA
11/05/86 12:42 NA
11/20/86 NA: NA
12/12/86 00:00 NA

12/30/86 WA: NA
03/06/87 10:15 NA
03/30/87 10:30
05/07/87 12:49
Q6/17/87 09:33
3

Q.
0.
0.
07/28/87 09:33 0.

9SEP DATA FOR HOLE BTPBS APPERDIX A

Page 22 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Dats through August 12, 1587

Days Days Cumuiative Liters Remarks
Liters
Collected

Since Jsed
1/01/8% For
Calc.

0.000 0.000
0.000 0.000
588.510 000

1.

§95.507 7.997
602.476 14.966
611.481 23.97M
616.554 29.044
623.458 35.948
630.460 42.950
638.363 50.853
645.556 58.046
651.542 64.032
673.529 86.019
688.000 100.490

0.000 0.000

728.000 140.450
796.427 206.917
818.438 24.0M
856.534 62.107
897.398 102.971
938.398 143.971

000000 0000000000000 OO
888888 8888888888888 88

per
Day

. Alcove at $1620/W170 excavated.
.000 uphoie arilled 7/02/86 to 8/05/86, cpen from 6.3
to 10.3 fe.

g

(=4
3
<

Ory.

. 170 drift extended southward from this alcove on
12/12/86. Drift completed to 351950 on 1/10/87.
Damp, salt stalactite on collar.

Ory, moisture 1n casing.

Damp.

Dry.

Trace, not collected. 14" stalactite formed from
collar.

588883 HssEEEEEREEgE o8



Location

arect
arel1
BTPC1
8TPC1
BTPCY
8TPCY
8TPC1
8TPC1
8TPCY
BTPC1
BTPC1
BTPC1
arTect
BTPC1
BTPC1

BTPCY
BTRCY
8TPCY

Date Time Liters
Removed

09/04/85 00:00 NA
07/18/86 00:00 NA
08/12/86 12:20 NA
08/19/86 12:10 NA
08/26/86 11:27 NA
09/04/86 11:33 NA
09/09/86 13:19 NA
09/16/86 11:01 NA
09/23/86 11:07 NA
10/01/86 08:42 NA
10/08/86 13:26 NA
10/14/86 13:05 NA
11/05/86 12:45 NA
11/20/86 NA: NA
12/12/86 00:00 NA

12/30/86 NA:  NA
03/06/87 10:10 NA

06/18/87 10:15 0.28

APPENDIX A
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BSEP DATA FOR HOLE BTPC1

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12,

“587

Days Days Cumulative Liters Remarxs

Since Used
1/01/85 For
Calc.

0.000 0.000
0.000 0.000
588.514 1.000
595.507 7.993

602.6477 146.963
611.481 23.967
616.555 29.041
623.459 35.945
630.463 42.949
638.363 50.849
645.560 5B.046
651.545 64.031
673.531 86.017
688.000 100.486

G.000 0.000

728.000 140.486
796.626 206.910
898.427 246.882

oS00 oooooooooooeoo0
=88 B8888888883883888
000 ©0OPOOOOODOOELOS
888 388888888883388

Alcove at $1620/W170 excavated.

Downhole drilled 7/18/86, open from 0 to 5.0 ft.
ory.

bry.

Ory.

ory.

dry.

ory.

Ory.

Ory.

Ory.

Probe removed, not collected.

Not collected.

W170 drift extended southward from this alcove on
12/12/86. Drift completed to 51950 on 1/10/87.
Not collected.

Covered with muck, not collected.

Floor may have been watered for dust control.



Location

8TPC2
BTPC2

aTPCe
8TPC2

BTPC2
BTPC2
8TPC2
8TPC2
BTPC2
8TPC2
8TPC2
BTPC2
BTPC2
8TPC2
8TpPC2

3TPC2
8TPC2
BTPC2

Date

09/04/85
08/01/86

08/12/86
08/19/86

08/26/86
09/04/86
09/05/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/12/86

12/30/86
03/06/87
06/18/87

Time Liters
Removed

00:00 NA
00:00 NA

12:20 Trace
12:10 NA

NA: NA
10:10 NA
08:40 0.42

BSEP OATA FOR HOLE 8TPC2 APPENDIX A

Page 24 of 86
VIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Days pays Cumulative Liters Remarks

Since Used Liters per
1/01/85 For Collected Day
Celc.
0.000 0.000 0.00 0.000 Alcove at 51620/W170 excevated.
0.000 0.000 0.00 0.000 Downhole drilied 7/18/86 to 8/01/86, open from 5.5
to 9.8 ft.
588.514 1.000 0.00 0.000 Not evacuated, installed lysimeter. ‘
595.507 7.99% 0.00 0.000 Lysimeter did not hold vacuum, some brine left in
hole.
602.478 14.964 0.09 0.000 First time sampled.
611.481 9.003 0.10 0.001 Some fluid Left in hole.
616.566 5.085 0.14 0.008
623 .464 6,898 0.18 0.006
630.471 7.007 0.21 0.004
638.378 7.907 0.23 0.003
645.567 7.189 0.26 0.001
651.556 5.989 0.26 0.003
673.531 21.97% 0.26 0.000 Probe removed, not collected.
688.000 36,44k 0.26 0.000 Mot collected.
0.000 0.000 0.00 0.000 w170 drift extended southward from this alcove on
12/12/86. Dritt completed to S1950 on 1/10/87.
728.000 76.4kb 0.26 0.000 Not cotilected.
796 .6264 142 .868 0.26 0.000 Covered with muck, not collected.
898.361 245 .805 0.68 0.002 floor may have been watered for cust controi. Hole

is contaminated with PVC pieces.



Location

BTPC3
BTPC3

BTPC3
BTPC3
BTPC3
BTPC3
B8TPC3
BTPC3
BTPC3
BTPC3
BTPC3
BTPC3
BTPC3
BTPC3
BTPC3

BTPC3
BTPC3
8TeC3

Date Time Liters
Removed

09/04/85 00:00 NA
08/01/86 00:00 NA

08/12/86 12:20 NA
08/19/86 12:10 Trace
08/26/86 11:27 NA
09/04/86 11:30 NA
09/09/86 13:38 NA
09/16/86 11:10 NA
09/23/86 11:25 00.18
10/01/86 09:06 Trace
10/08/86 13:38 00.01
10/14/86 13:21 00.02
11/705/86 12:45 NA
11/720/86 NA: NA
12/12/86 00:00 NA

12/30/86 NA:  NA
03/06/87 10:10 NA
06/18/87 08:30 0.15

APPENDIX A
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BSEP DATA FOR HOLE BTP(C3

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Days Days Cumylative

Since Used Liters
1/01/85 For Collected

Calc.

0.000 0.000 0.00

0.000 0.000 0.00
588.514 1.000 0.00
595.507 7.993 0.00
602.477 14.963 0.00
611.479 23.965 0.00
616.568 29.054 0.00
623.465 35.951 0.00
630.476 42.962 0.18
638.379 7.903 0.18
645.568 15.092 0.19
651.556 5.988 0.21
673.531 21.975 0.21
688.000 36.444 0.21

0.000 0.000 0.00
728.000 76.444 0.21
794 424 142.868 0.2
898.354 246.798 0.36

Liters Remarks

0
0

0

per
Day

.000 Alcove at $1620/W170 excavated.

.000 Downhole drilled 7/18/86 to 8/01/85, open from
10.0 to 14.4 ft.

.000 Dry.

.000

.000 Installed suction probe.

.000 No vacuua, some brine left in hole.
.000 ory.

000 ory.

.000 First time collected.

12/12/86. Drift completed to S1950 on 1/10/87.

000 Not collected.
.000 Covered with muck, not collected.
.001 floor may have been watered for dust control. Hole

contaminated with PVC pieces.



8SEP DATA FOR HOLE BTPC4 APPENDIX A
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cusulative Liters Resarks

Removed Since Used Liters per

1/01/85 For Collected Day
Calc.
BTPC4 09/04/85 00:00 NA 0.000 0.000 0.00 0.000 Alcove at $1620/¥170 excavated.
8TPCS 08/05/86 00:00 NA 0.000 0.000 0.00 0.000 Uph?;e cuwaLed 7/02/86 to 8/05/86, open from 13.9
to .6 ft,
BTPC4 08/12/86 12:25 00.01 588.517 1.000 0.01 0.000 Installed funnel.
BTPC4 08/19/86 12:09 00.20 595.506 6.989 0.21 0.029
BTPC4 08/26/86 11:25 00.11 602.476 6.970 0.32 0.016
BTPCA 09/04/86 11:29 00.15 611.478 9.002 0.47 0.017
BTPCS 09/09/86 13:20 00.07 616.556 5.078 0.54 0.014
BTPC4 09/16/86 10:57 00.07 623.456 6.9500 0.61 0.010
BTPCA 09/23/86 10:57 00.08 630.456 7.000 0.69 0.0M
BTPCL 10701/86 08:46 00.09 638.345 7.909 0.78 0.011
BTPCA 10/08/86 13:24 00.10 645.558 7.193 0.88 0.014
BTPCA 10/14/86 13:00 00.08 651.542 5.984 0.96 0.013
BTPC4 11/05/86 12:45 0.22 673,531 21.989 1.18 0.010
8TPC4 11/20/86 NA:  NA 688.000 14.469 1.18 0.000
BTPCA 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 completea to $1950 on 1/10/87.

8TPC4 12/30/86 10:07 00.55 728.422 54.8%1 1.73 0.010 Many salt crystals in sampie,
8TPC4 02/04/87 10:15 00.20 764.427 36.0Q5 1.93 0.006
BTPC4 03/06/87 10:15 0.41 794.427 30.000 2.3, 0.014
BTPCA 03/30/87 10:30 0.14 818.438 24.011 2.48 0.006
BTPC4 05/07/87 12:50 0.29 856.535 138.097 2.77 0.008
BTPCA 06/17/87 09:34 0.35 897.399 40.864 3.12 0.009
BTPC4 07/01/87 11:20 0.12 911.472 14.073 1.26 0.009
BTPC4 07/28/87 09:35 0.15 938.399 26.927 3.39 0.006



Location

BTPCS
BTPCS

BTPCS
BTPCS
BTPCS
BTPLS
BTPCS
BTPCS
BTPCS
BTPCS

BTPCS

BTPCS
BTPCS
BTPCS
BTPCS

BTPCS
BTPCS
BTPCS
BYPCS
8TPCS
BTPCS

Date Time Liters
Removed

(09/04/85 00:00 NA
08/05/86 00:00 NA

08/12/86 12:25 NA
08/19/86 12:10 NA
08/26/86 11:25 NA
09/04/85 11:30 NA
09/09/86 13:21 NA
09/16/86 10:58 Trace
09/23/86 10:58 NA
10/01/86 08:45 Trace

10/08/86 13:22 NA

10/14/86 13:00 Trace
11/05/86 12:41 Trace
11/20/86 NA: NA
12/12/86 00:00 NA

12/30/86 NA: N
03/06/87 10:15 N
03/30/87 10:30 0.
05/Q7/87 12:51 0.
06/17/87 09:35 0.
0v/28/87 09:31 0.
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BSEP DATA FOR HOLE BTPCS

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

bays
Since
1/01/85

0.000
0.000

588.517
595.507
602.476
611.479
616.556
623.457
630.457
638.365

645.557

651.542
673.528

Data through August 12, 1987

bays Cumulative Liters Remarks

Used
For
Calc.

0.000
0.000

1.000
7.990

14.959 -

23.962
29.039
35.940
42.940
50.848

58.040

64.025
86.011

688.000 100.483

0.000

0.000

728.000 140.483
794.427 206.910

818.438
856.535

24.011
62.108

897.399 102.972
938.397 143.970

888 88

888888 8388 8 88888

per
Day

0.000 Alcove at $1620/W170 excavated.

0.000 Uphole drilled 6/30/86 to 8/05/86, open from 14.0
to 18.2 ft.

0.000 ory.

0.000 Dry.

0.000 Ory.

0.000 Hole is dripping.

0.000 Dry.

0 000 Drops missing cup.
0.000 4" stalactite on SE corner of collar - from

outside casing.

0.000 Stalactite on cutside of casing, damp inside of
casing.

0.000 Two L/4 mm drops.

0.000 Few drops in cup. Stalactite on cup bottom.

.000
0.000 W170 drift extended southward from this alcove on
12/12/86. Drift completed to $1950 on 1/10/87.
0.000
0.000 Dry, salt buildup outside cup.
0.000 Dry, moisture in casing.
0.000 Damp.

0.000 Trace, not collected.



Location

B8TRO1
BTRO1

BTRO1
8TRO?
BTRO1
8TRO1
8TROY
BTRO1
BTRO1
8TRO1
BTRO?
BTRO1
BTRO1
BTRO?
BTRO1
BTRO1
BTROY
BTRO1
BTRO1
BTRO1
87R01
BTRO1
B8TRO1
BTRO1
BTRO1
BTRO1
BTRO1
BTRO1
8TRO1
8TRO1
BTRO1
BTRO1
BTRO1
BTRO1
8TRO1
BTRO1
3TRO1
ZTRO1
ETRO1
ZTRON
TR0
BTRO1
8TRM

Date

01/31/86
02/27/86

02/28/86
03/04/86
03/06/86
03/13/86
03/26/86
04/02/86
04/08/86
04/16/86
04/24/86
04/30/86
05/06/86
05/13/86
05/20/86
05/27/86
06/03/86
06/10/86
06/17/86
06/24/86
07/01/86
07/08/86
07/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/30/86
33/06/87
03/30/87
06/17/87
07/28/87

Time

00:00
00:00

00:00
09:35
11:40
11:00
11:15
10:35
10:45
13:00
11:05
11:40
11:00
10:20
11:30
12:15
11:05
12:15
11:25
11:50
11:30
11:30
11:48
11:00
11:30
12:0
09:00
12:27
12:00
12:08
12:30
11:16
11:3%
08:25
13:47
10:00
12:55
1449
09:38
09:45
10:C0
09:00
09:47

APPENDIX A
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per

1/01/85 For Collected Day

Calc.
NA 0.000 0.000 0.00 0.000 prift excavated.
NA 0.000 0.000 0.00 0.000 Hole drilled in north rib, 1 ft deep, above clay
seam near back.

NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
NA 427.399 1.000 0.00 0.000 Dry.
NA 429.486 3.087 0.00 0.000 slightly wet.
NA 436.458 10.059 0.00 0.000 Wet.
NA 449.469 23.070 0.00 0.000 Wet.
NA 456.441  30.042 0.00 0.000 Slightly wet.
NA 462.448 36.049 0.00 0.000 Dry,
NA 470.542 44.143 0.00 0.000
NA 478.462 52.063 0.00 0.000
NA 484.486 58.087 0.00 0.000 Dry.
NA 490.458 64.059 0.00 0.000 Dry.
NA 497.431 71.032 0.00 0.000 Dry.
NA 504.479 78.080 0.00 0.000 Dry.
NA 511.510 85.111 0.00 0.000 salt crust developing in bottom of hole.
NA £18.462 92.063 0.00 0.000 Damp.
NA 525.510 $9.111 0.00 0.000 Ory.
NA 532.476 106.077 0.00 0.000 Dry.
NA 539.493 113.094 0.00 0.000 Moist.
NA 546.479 120.080 0.00 0.000Q Dry.
NA 553.479 127.080 0.00 0.000 Wet clay in hole.
Trace 561.492 135.093 0.00 0.000
NA 567.458 141.059 0.00 0.000 Damp.
NA 574.479 148.080 0.00 0.000 Ory.
NA 581.501 155.102 0.00 0.000 Dry.
NA 588.375 161.976 0.00 0.000 Dry.
NA 595.519 169.120 0.00 0.000 Dry.
NA 602.500 176.101 0.00 0.000 Dry.
NA 611.506 185.107 0.00 0.000 Damp.
NA 616.521 190.122 0.00 0.000 Dry.
NA 623.469 197.070 0.00 0.000 Dry.
NA 630.483 204.084 0.00 0.000 Dry.
NA 638,351 211.952 0.00 0.000 Dry.
NA 645.574 219.175 0.00 0.000 Not pumped Last week.
NA 651.477 225.018 0.00 0.000 Pumpea onty, no collection.
NA 673.538 247.139 0.00 0.000 Dry.
NA £88.617 252.218 0.00 0.000 Dry.
NA 728.401 3C2.002 0.00 0.000 pry, no vacuum.
NA 794406 368.007 25.00 D.000 pry, sait buiidup cutsice cup. NO vacuum,
0.09 818.417 24.011 0.00 0.000 Dry.
0.C0 897.375 102.969 0.0C0 0.00G ory.
0.00 538.408 144.002 0.0C 0.000 Dry.




Location

BTRO2
BTRO2

BTRO2
BTRO2
BTROZ
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTROZ
aTRO2
BTRO2
B8TRO2
BTRO2
BTRO2
8TRO2
BTRO2
BTRO2
BTRO2
BTRO2
BTRD2
BTRO2
8TRO2
BTRO2
BTRO2
BTRO2
BTRO2
8TRO2
8TRO2
8TRO2
BTRO2
BTROZ
BTROZ
BTRO2
8TRO2

Date

Time

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

02/28/86 00:00 NA
03/04/86 09:35 NA

03/06/86
03/13/86
03/26/86
04/02/86
04/08/86
04/16/86
04/24/86
04/30/86
05/06/86
05/13/86
05/20/86
05/27/86
06/03/86
06/10/86
06/17/86
06/24/86
07/01/86
07/08/86
07/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
1G/08/86
10/14/86
11/05/86
11/20/86
12/30/86
03/06/87
03/30/87
06/17/87

11:
1:
11:
10:
10:
13:
105 00.01
;40 Trace
:00 Trace
10:

1
11
1"

1

12:
:05 Trace
12:
:25 Trace
:50 NA
130 00.01
:32 00.01
149 00.01
:00 00.01
:31 00.01
:02 00.01
:00 Trace
:28 00.01
:01 00.01
:08 Trace
:30 00.00
117 Trace
:36 Trace
126 00.01
147 Trace
:00 NA
:56 0.0
129 NA
139 D0.02
145 0.01
10:
101 0.01

1

11
"
1"

40 NA

00 00.01
30 00.
35 00.
45 00.
00 00.07

228

20 Trace

:30 Trace

15 00.01

15 Trace

01 0.00

07/28/87 09:50 0.01

Liters
Removed
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BSEP DATA FOR HOLE BTRO2

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

794.406
818.417
897.376
938.410

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
for
Cale.

8RR3BEE 85

—n
SOoNROCWOW-S0 OO
S8
SO

(%]
9ukas
3898§
R ~o

NN o
NO &~
O \D
[«~]
838

Liters
Coltected

o000 oo

oopoo

»

D

NN NN O DN
SCRGURSE 000 ReNNRURRURNEE 333w anavaIRS888 88

COOC000000000000000000000000000

LIl LI W W N

per
bay

Q00 oo

B3388888888288885888882888588 58

588888888888

Drift excavated.
Hole drilled in north rib, 3.2 ft deep, above clay

seam near back.

Instatlied suction probe and sealed opening.
Wet at bottom.

Stight brine accumulation.

Clay squeezing into hole.

Lots of clay squeezing into hole.

Clay squeezing into hotle.

Approximate 0.005 liters.

Clay squeezing into hole.

Approximate 0.05 liters.

Wet clay.

0.005 Lliters, lots of clay.

Clay.
Up to 0.005 Liters.

Small amount of brine poured out.
Pumpea only, no collection.
Blocked by vent pipe, not sampled.
Blocked by vent pipe, not sampled.
Yacuum.

Trace.



Location

BTRO3
BTRO3

BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
8TRO3
87203
BTRO3
BTRO3
BTRO3
8TRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
BTRO3
8TRO3
8TRO3
8TRO3
8TRO3
BTRC3
8TRO3
37RG3
3TRO3

ETRO3
8TRO3
BTRO3
BTRC3

Date

01/31/86
02/27/86

03/04/86
03/06/86
03/13/86
03/26/86
04/02/86
04/08/86
04/16/86
04/24/86
04/30/86
05/06/86
05/13/86
05/20/86
05/27/86
06/03/86
£4/10/86
06/17/86
06/24/86
07/01/86
37/08/86
07/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
10/14/86
11/05/86
11/20/86
12/30/86

33/06/87
03/30/87
06/17/87
37/28/87

Time

Liters
Removed
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BSEP DATA FOR HOLE BTRO3

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

0.
0.

427.
429.
435.
449.
456.
448
470.
478.
484
490.
497.
.479
.510
518.
525.
532.
539.
546.
553.
493
567.
574.
.502

511

561

581

588.
595.
602.
.506
616.
623.
630.
638.
645.
617
617
673.
588.
728.

611

651
651

796
478
897.
938.

000
000

399
486
458
479
401

542
462
486
458
431

665
510
479
497
479
482

458
481

375
520
501

521
471
484
351
575

540
562
403

Data through Augqust 12, 1987

Days Cumulative Liters Remarks
Liters
Collected

Used
For
Calc.

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
85.1M1
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
35.183
50.211
90.052

406 156.055

376
610

24.012
78.958
41 .034

38IIIIIIRBE8888888888 88

QOOUO0O0ODO0O0DCODO0ODO0O0ODOOODODOOOO0ODOO0O0OO0OODOOODO 0O

o0 O

per
Day

888 8888888888888888888888838888888888888 88

Q
[«
o

Drift excavated.

Hole drilled in north rib, 3.3 ft deep, above clay
seam near back.

Brine accumulation at the bottom.
Brine accumutation.

Brine and clay.

Brine and clay in hole.

Brine left in hote.

Trace.

Installed suction probe.

No vacuum.

Approximate 0.005 Liters.
ory.

A few drops.

A few drops.

A few drops.

A few drops.

Clay squeezed into hole.

Inside of tube is damp.

fumped only, no collection.

Pumped oniy, no coliection.

Damp, blocked by vent cipe, not samoled.
Blocked by vent pipe, not sampted.

Damp, vacuum. Hole appears dry, cilay squeezing
Tnto 1t.



Location

BTRO4
BTRO4

BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRGG
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO&
BTRD&
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
BTRO4
8TROL
BTRO4
BTRO4
BTRO4
BTRO4
BYRO4
BTRO4
ETRO4
8TRO4
8TRCS

Date

Time Liters
Removed

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

02/28/86 00:00 NA

03/04/86 06:35 NA
03/06/86 11:40 NA
03/13/86 11:00 NA
03/26/86 11:30 NA
04/02/86 NA
04/08/86 NA
04/16/86 NA
04/24/86 NA
04/30/86 11:40 NA
05/06/86 NA
05/13/86 NA
05/20/86 NA
05/27/86 NA
06/03/86 NA
06/10/86 NA
06/17/86 NA
06/24/86 NA
07/01/86 NA
07/08/86 NA
07/16/86 NA
07/22/86 NA
07/29/86 NA
08/05/86 12:04 NA
08/12/86 09:00 NA
08/19/86 : NA
08/26/86 NA
09/04/86 NA
09/09/86 NA
09/16/86 NA
09/23/86 NA
10/01/86 NA
10/08/86 NA
11/05/86 NA
11/20/86 14:29 NA
12/30/86 07: NA
G3/06/87 : NA
03/30/87 :03 0.00
6/17/87 09:G3 0.00
07/28/87 09:45 0.00C
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BSEP DATA FOR HOLE BTRO4

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

538 88

&
o
P
»
o

497 .434
504.479

[ R s RN

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Catc.

141.059

155.104
161.976
169.122
176.103
185,107
190.122
197.070

211.952
219.176
247.141
262.204
301.921
368.011

102.967
143.996

88882 28

BBease a8

o e

£8888858888833833888883833R33288838858
3855388855855555552385088 ReRaaazs

Drift excavated.

Hole dritled in north rib, 0.95 ft deep, in halite
in upper third of rib.

Installed suction probe and sealed opening.
Dry.

Dry.

Dry, salt incrustations forming.

Dry.

Dry.

Dry.

Dry.

Ory.
Dry.
Dry.
Damp inside of lysimeter.
Dry.
Ory.

Damp.
Dry.
Dry.
Dry.
bry.

Dry.
Dry.

bry.

Dry.

Dry.

Dry.

Dry.

Not pumed last week.
No clamp.

No ciamp, installed new clamp toaay.
Drv, no vacuum.

Dry, no vacuum.

Dry.

Dry.

Dry.
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BSEP DATA FOR HOLE BTROS

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.
BTRO5 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, 3.0 ft deep, in halite
in upper third of rib.

BTROS 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 salt knobs forming L.6' from collar, slightly wet.
BTROS 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 dry.
BTRO5 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Dry.
BTROS 03/26/86 11:30 NA 449 479 23.080 0.00 0.000 pry.
BTRO5 04/02/86 10:35 NA 456.441 30.042 0.00 0.000 salt knobs.
BTROS 04/0B/86 10:45 NA 462 .448 36.049 0.00 0.000 Little accumulation.
BTRO5 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 Installed suction probe.
BTROS 04/24/86 11:05 MA 478.462 52.063 0.00 0.000
BTROS 04/30/86 11:40 Trace 484.486 58.087 0.00 0.000
BTROS 05/06/86 11:00 Trace 490.458 64.059 0.00 0.000
BTROS 05/13/86 10:25 Trace 497.434 71.035 0.00 0.000 A few drops.
BTROS 05/20/86 11:30 Trace 504.479 78.080 0.00 0.000
BTROS 05/27/86 12:15 Trace 511.510 85.111 0.00 0.000
BTROS 06/03/86 11:20 Trace 518.472 92.073 0.00 0.000
BTROS 06/10/86 12:20 Trace 525.514 99.115 0.00 0.000
BTROS 06/17/86 11:30 Trace 532.479 106.080 0.00 0.000
BTROS 06/24/86 12:00 Trace 53%.500 113.101 0.00 0.000
BTROS 07/01/86 11:30 00.01  546.479 6.979 0.01 0.001
BTROS 07/08/86 11:38 Trace 553.485 7.006 0.01 0.000
BTROS 07/16/86 11:54 00.01 561.496 15.017 0.02 0.001
BTROS 07/22/86 11:00 Trace 567.458 5.962 0.02 0.000
BTROS 07/29/86 11:34 00.01 574.482 12.986 0.03 0.001
BTROS 08/05/86 12:05 Trace 581.503 7.021 0.03 0.000
BTROS 08/12/86 09:00 Trace 588.375 13.893 0.03 0.000 A few drops.
BTROS 08/19/86 12:31 Trace 595.522 21.040 0.03 0.000 A few drops.
BTROS 08/26/86 12:04 Trace 602.503 © 28.021 0.03 0.000 A few drops.
BTRQS 09/04/86 12:09 Trace 611.506 37.024 0.03 0.000
BTRO5 09/09/86 12:30 Trace 616.521 42.039 0.03 0.000
BTRQ5 09/16/86 11:19 Trace 623.472 48.990 0.03 0.000
BTROS 09/23/86 11:38 Trace 630.485 56.003 0.03 0.000
BTRO5 10/01/86 08:27 Trace 638.352 63.870 0.03 0.000
BTROS 10/08/86 13:49 Trace 545.576 71.094 0.03 0.000 Inside tube siightly damp.
ETROS 13/14/856 10:00 NA 651.417 76.935 0.03 0.000 Pumped oniLy, no cotlection.
287RO5 11/05/86 12:59 0.02 £73.541 99.059 0.05 0.000
8TROS 11/20/86 14:30 NA 688.604 114.122 0.03 0.000 Trace.
STRO5 12/30/86 09:42 CO0.M 72B.404 54.863 0.06 0.000 No vacuum.
8TRO5 03/06/87 G7:50 0.0 794 .450 656.006 0.07 0.000
ETROS C3/30/87 10:04 0.00 318.419 24,009 0.07 0.000 Trace.
3TROS 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 0.0
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BSEP DATA FOR HOLE BTRO6
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.
B8TRO6 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated. )
BTRO6 02/27/86 00:00 NA 0.000 0.000 0.00 0.000 Hole drilied jn north rib, 3.0 ft deep, in halite
in upper third of rib.

BTRO6 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 salt ncrustation forming 0.6'from collar.
BTRO6 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Wet at the bottom.
BTRO6 03/13/86 11:00 Na 436.458 10.059 0.00 0.000 Brine, installed suction probe.
BTROS 03/26/86 11:30 00.01  449.479 23.080 0.01 0.000 Trace.
BTRO6 04/02/86 10:45 NA 456.448 6.969 0.01 0.000 Trace, estimated 0.005 liter.
BTRO6 04/08/86 10:45 00.01 462.448 12.969 0.02 0.001 Trace.
BTRO6 04/16/86 13:00 Trace 470.542 8.094 0.02 0.000
BTRO6 04/24/86 11:05 Trace 478.462 16.014 0.02 0.000
BTRO6 04/30/86 11:40 Trace 484.486 22.038 0.02 0.000
BTRO6 05/06/86 11:00 Trace 490.458 28.010 0.02 0.000
BTRO6 05/13/86 10:25 Trace 497.434 34.986 0.02 0.000 A few drops.
BTRO6 05/20/86 11:30 Trace 504.479 42.031 0.02 0.000
BTRO6 05/27/86 12:15 Trace 511.510 49.062 0.02 0.000 Satt knobs on side of hole.
BTRO6 06/03/86 11:20 Trace 518.472 56.024 0.02 0.000 A few drops.
BTRO6 06/10/86 12:20 Trace 525.514 63.066 0.02 0.000
BTRO6 06/17/86 11:35 Trace 532.483 70.035 0.02 0.000
BTROS 06/24/86 12:05 Trace 539.503 77.055 0.02 D.000 A few droplets.
BTROS 07/01/86 11:30 Trace 546.479 84.01 0.02 0.000
BTRO6 07/08/86 11:40 Trace 553.486 91.038 0.02 0.000 A few drops.
BTROG 07/16/86 11:55 Trace 561.497 99.049 0.02 0.000
8TRGS 07/22/86 11:00 Trace 567.458 105.010 0.02 0.000
BTROS 07/29/86 11:35 00.01  574.483% 112.035 0.03 0.000
B8TROS 08/05/86 12:06 00.01 581.504 7.021 0.04 0,001
BTROS 08/12/86 09:00 Trace 588.375 6.871 0.04 0.000
BTROS 08/19/86 12:32 Trace 595.522 14.018 0.04 0.000 A few drops.
BTRO6 08/26/86 12:05 Trace 602.503 20.999 0.04 0.000
8TROS 09/04/86 12:09 Trace 611.506 30.002 0.04 0.000
8TROG 09/09/86 12:30 Trace 616.521 35.017 0.04 0.000 A few drops.
BTRO& 09/16/86 11:20 Trace 623.472 41.968 0.04 0.00Q
BTRO6 09/23/86 11:39 Trace 630.485 48.981 0.04 0.000
2TRO6 10/01/86 08:28 Trace 638.353 56.849 0.04 0.000
BTRO6  10/08/86 13:50 Trace 645.576 64.072 0.04 0.000 Smatl amount poured out.
B8TRO6 10/14/86 10:00 NA 651.417 69.913 0.04 0.000 Pumped only, no collection.
BTRO6 11/05/86 13:00 0.01 673.542 92.032 0.05 0.000
2TRO6 11/20/86 14:30 NA 4£38.604 15.082 0.05 0.000 Trace.
2TROG 12730786 09:43 Trace 728.405 54.863 0.05 0.000 No vacuum.
2TRO6 C3/06/87 09:50 Trace 794.410 120.868 0.05 0.000
STRO6 03/30/87 10:05 0.00 318.420 24.010 0.05 0.000 Inside of tube wert.
BTRO6 06/17/87 09:05 G.00 897.378 102.968 0.05 0.000 Trace in tuce.
B3TRO6 (07/28/87 09:52 0.0 $38.417 144.001 0.06 0.000



APPENDIX A

Page 34 of 86
BSEP DATA FOR HOLE BTRO7

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.
8TRO?7 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 prift excavated.
BTRO? 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.
BTRO7 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTRO?7 03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Wet.
BTRO7 03/06/86 11:40 NA 429.486 3.087 0.00 0.000 VWet, some brine at the bottom.
BTRQ7 03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Brine at the end of hole.
BTRQ7 03/26/86 11:30 NA 449,479 23.080 0.00 0.000 Brine in small hole in end.
8TRO7 04/02/86 10:45 NA 456.448 30.049 0.00 0.000 Trace in hole.
BTRQ7 04/08/86 10:45 NA 462.448 36.049 0.00 0.000 salt knobs.
BTRQ?7 04/16/86 13:00 NA 470.542 44.143 0.00 0.000 Wet.
BTRO? 04/24/86 11:05 NA 478.462 52.063 0.00 0.000 wet.
BTRQ?7 04/30/86 11:40 NA 484.486 58.087 0.00 0.000 Wwet, lots of salt knobs.
BTRO? 05/06/86 11:00 NA 490.458 64.059 0.00 0.000 wet.
BTRO? 05/13/86 10:30 NA 497.438 71.039 0.00 0.000 Moist.
BTRO?7 05/20/86 11:30 NA 504.479 78.080 0.00 0.000 Moist.
BTRO7 05/27/86 12:15 NA 511.510 85.111 0.00 0.000 Damp inside of lysimeter.
8TRO7 06/03/86 11:25 NA 518.476 92.077 0.00 0.000 salt knobs.
BTRO7 06/10/86 12:25 NA 525.517 99.118 0.00 0.000 bry.
BTRQ?7 06/17/86 11:35 NA 532.483 106.084 0.00 0.000 Damp.
BTRO? 06/24/86 12:05 NA 539.503 113.104 0.00 0.000
BTRO? 07/01/86 11:30 NA 546.479 120.080 0.00 0.000 Damp.
BTRO? 07/08/86 11:42 Trace 553.488 127.089 0.00 0.000 Two drops in probe.
BTRO7 07/16/86 11:58 NA 561.499 135.100 0.00 0.000 Trace.
BTRO?7 07/22/86 11:00 NA 567.458 141.059 0.00 0.000 pamp.
BTRO? 07/29/86 11:40 NA 574.486 148.087 0.00 0.000 Moist inside probe.
BTRQ7 08/05/86 12:07 NA 581.505 155.106 0.00 0.000
8TRQ?7 08/12/86 09:30 NA 588.396 161.997 0.00 0.000 dry.
BTRO? 08/19/86 12:33 NA 595.523 .169.124 0.00 0.000 ory.
BTRO7 08/26/86 12:06 NA 602.504 176.105 0.00 0.000 ory.
BTRO? 09/04/86 12:09 NA 611.506 185.107 0.00 0.000 Dry.
BTRO? 09/09/86 12:30 Trace 616.521 190.122 0.00 0.000 A few drops.
BTRO7 09/16/86 11:25 Trace 623.476 197.077 0.00 0.000
BTRO7 09/23/86 11:64 NA 630.489 204.090 0.00 0.000 Moisture in lysimeter.
8TRO7 10/01/86 08:29 NA 638.353 211.954 0.00 0.000 pamo.
8TRO7 10/08/86 13:54 NA 645.579 219.180 3.00 0.000 pamp, nothing pours out.
gTRO7 10/14/86 10:00 NA 651.417 225.018 0.00 0.000 Pumoed only, no cotlection.
2TRO7 11/05/86 13:01 NA 673.542 247.143 0.00 0.000 Damp.
8TRO7 11/20/86 14:35 NA 688.608 262.209 0.00 0.000 Damp.
5TRO7 12/30/86 09:44 NA 728.406 302.007 0.00 0.000 Ory, no vacuum.
8TRO7 03/06/87 (09:50 NA 794.470 368.011 0.00 0.000 Ory.
BTRO7 03/30/87 15:06 0.00 818.421: 24.011 0.00 0.000 Ory.
8TRO7 06/17/87 09:06 G.GO 897.379 102.969 0.00 0.00C Ory.
8TRO7 07/28/87 09:44 0.00 938.406 143.996 0.00 0.000 Damp, none coliected.
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Location Date Time Liters Days pays Cumulative Liters Remarks

Removed Since Used Liters per

1/01/85 For Collected Day
Calc
BTRO8 01/31/86 00:00 NA 0.000 0.000 0.00 0.000 orift excavated. )
BTROS 02/27/85 00:00 NA 0.000 0.000 0.00 0.000 Hole dritted in north rib, 3.1 ft deep, just above
the orange band.

BTRO8 02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installied suction probe and sealed opening.
BTRO8 03/04/86 09:35 NA 427.399  1.000 0.00 0.000 Trace removed.
BTRO8 03/06/86 11:40 00.12 429.486 3.087 0.12 0.039
BTRO8 03/13/86 11:00 00.04 436.458 6.972 0.16 0.006
BTRO8 03726/86 11:30 00.05 449.479 13.021 0.21 0.004
BTRO8 04/02/86 10:45 00.02 456.448  6.969 0.23 0.003
BTRO8 04/08/86 10:53 D0.02 462.453 6.005 0.25 0.003
BTROS 04/16/86 13:00 Trace 470.542 8.089 0.25 0.000 Estimated 0.022 liters.
BTRO8 04/24/86 11:05 00.02 478.462 16.009 0.27 0.001
BTRO8 04/30/86 12:20 00,01 484.514 6.052 0.28 0.002
BTRO8 05/06/86 11:00 00.01 490.458 5.944 0.29 0.002
BTR08 05/13/86 10:35 00.01 497.4417 6.983 0.30. 0.001
BTROS 05/20/86 11:30 00.01 504.479 7.038 0.31 0.001
BTROS 05/27/86 12:15 00.03 511.510 7.031 0.34 0.004
BTRO8 06/03/86 11:25 00.01  518.476 6.966 0.35 0.001
BTRO8 06710/86 12:25 00.02 525.517 7.041 0.37 0.003
8TRO8 06/17/86 11:35 00.03 532.483 6.966 0.40 0.004
BTRO8 06/24/86 12:05 00.03 539.503 7.020 0.43 0.004
BTRO8 07/01/86 11:30 00.02 546.479 6.976 0.45 0.003
BTRO8 07/08/86 11:44 00.02 553.489 7.010 0.47 0.003
BTRO8 07/16/86 11:59 00.03 561.499 8.01C 0.50 0.004
BTRO8 07/22/86 11:00 00.03 567.458 5.959 0.53 0.005
BTRO8 07/29/86 11:41 00.03 574.487 7,029 0.56 0.004
BTRO8 08/05/86 12:08 00.03 581.506 7.019 0.59 0.004
BTRO8 08/12/86 09:30 00.03 588.396 6.8%0 0.62 0.004
BTRO8 08/19/86 12:34 00.04 595.524 7.128 0.66 0.006
B8TRO8 08/26/86 12:07 00.06 602.505 6.987 0.72 0.009
BTRO8 09/04/86 12:05 00.14 611.503 8.998 0.86 0.016
BTRO8 09/09/86 12:30 00.10 616.521 5.018 0.96 0.020
BTRO8 09/16/86 11:26 00.11 623.476  6.955 1.07 0.016
BTRO8 09/23/86 11:45 00.11  630.490 7.014 1.18 0.016
8TRO8 10/01/86 08:30 00.11 638.354 7.B64 1.29 0.014
BTRO8 10/08/86 13:55 00.08 645.580 7.226 1.37 0.0M
3TRO8 10/14/86 10:00 NA 651.417  5.837 1.37 0.000 Pumped only, na callection.
BTRO8:  11/05/86 13:02 0.32 £73.543 27.963 1.69 0.011
BTRO8 11/20/86 14:35 00.15 688.608 15.065 1.84 0.010
3TRO8 12/30/86 09:45 00.39 728.406 35.798 2.23 0.010
BTROB 02/03/87 10:26 00.34 753.435 35,029 2.57 0.010
8TROB n03/06/87 10:00 0.25 794.417 30,982 2.82 0.008
8TROB 03/30/87 10:07 0.21 §18.422 24.005 3.03 0.008
8TROE 06/17/87 09:07 0.43 897.380 78.958 3.46 0.005
§TRO8 07/28/87 10:03 0.32 938.479 41,039 3.78 0.008
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BSEP DATA FOR HOLE BTRO9

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata 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.
BTRO9 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. )

BTRO9 02/28/86 00:00 NA 8.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
BTRO9 03/04/86 09:35 00.01 427.399 1.000 0.01 0.000 First time sampled. Some brine left in hole.
8TRO9 03/06/86 11:40 00.02 429.486 2.087 0.03 0.070 sait crusts, some brine left in hole.
8TRO9 03/13/86 11:00 00.08 436.458 6.972 0.11 0.011 Some brine Left in hole.
BTRO9 03/26/86 11:30 00.19  449.479 13.021 0.30 0.015
BTRO9 04/02/86 10:45 00.07 456.448 6.969 0.37 0.010
BTRO9 04/08/86 10:53 00.06 462.453 6.005 0.43 0.010
BTRO9 04/16/86 13:00 00.08 470.542 8.089 0.51 0.010 Some brine Left in hole.
8TRO9 04/24/86 11:30 00.08 478.479 7.937 0.59 0.010
BTRO9 04/30/86 12:20 00.07 484.514 6.035 0.66 0.012
BTRO9 05/06/86 11:37 00.07 490.484 5.970 0.73 0.012
BTRO9 05/13/86 10:45 00.06 497.448 6.964 0.79 0.009
8TRCY 05/20/86 11:30 00.05 504.479 7.031 0.84 0.007
8TROY 05/27/86 12:15 00.06 511.510 7.031 0.90 0.009
8TRO9 06/03/86 11:30 00.05 518.479 6.969 0.95 0.007
BTRO9 06/10/86 12:25 00.07 525.517 7.038 1.02 0.010
BTRO9 06/17/86 11:40 00.07 532.486 6.969 1.09 0.010
BTRO9 06/24/86 12:10 00.07 539.507 7.021 1.16 0.010
BTRO9 07/01/86 11:40 00.08 546.486 6.979 1.26 0.011
8TRO9 07/08/86 11:46 00.07 553.490 7.004 1.31 0.010
BTRO9 07/16/86 12:00 00.08 561.500 8.010 1.39 0.010
BTRO9 07/22/86 11:00 00.06 567.458 5.958 1.45 0.010
BTRO9 07/29/86 11:42 00.07 574.488 7.030 1.52 0.010
BTRO9 08/05/86 12:09 00.08 581.506 7.018 1.60 0.011
8TRO9 08/12/86 09:30 00.07 588.396 6.8%90 1.67 0.010
BTRO9 08/19/86 12:35 Trace 595,524 7.128 1.67 0.000 Brine Left in hole.
BTRO9 08/26/86 12:08 00.13  602.506 14.110 1.80 0.009 One weeks collection.
BTRO9 09/04/86 12:00 00.01 611.500 8.994 1.81 0.001 Brine Left in hole.
BTRO9 09/09/86 12:30 00.09 616.521 5.021 1.90 0.018
BTRO9 09/16/86 11:27 00.13  623.477 6.956 2.03 0.019
BTRO9 09/23/86 11:46 00.08 630.490 7.013 2.1 0.011
BTRO9 10/01/86 08:31 00.08 638.355 7.865 2.19 0.010
8TRO? 10/08/86 13:56 G0.07 645,381 7.226 2.26 0.010
8TRO9 10/14/86 10:00 NA 651.417 5.836 2.26 0.D00 Pumped only, no collection.
8TRO9 11/05/86 13:03 0.25 £73.564 27.963 2.51 0.009
BTROS 11/20/86 14:35 00.11 488.608 15.064 2.62 0Q.007
8TRO9 12/30/8& 09:46 00.27 728.407 39.799 2.89 0.007
8TRO9 02/03/87 10:25 00.21  763.434 35.027 3.10 0.006
BTRO9 03/06/87 10:00 0.15 794.417 30.983 3.25 0.005
8TRO9 03/30/87 10:08 Q.12 818.422 24.025 3.37 0.005
8TRQOY 06/17/87 09:08 0.28 §97.381 78.939 2,65 0.004
8TRO9 07/28/87 10:02 0.11 538.418 41.037 3.76 0.003
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM
Data through August 12, 1987

Date Time Liters Days Days Cumulative Liters Remarks
Removed Since Used Liters per
1/01/85 For Collected Day
Calc.
01/31/86 00:00 NA 0.000 0.000 0.00 0.000 Drift excavated.
02/27/8¢6 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, )

02/28/86 00:00 NA 0.000 0.000 0.00 0.000 Installed suction probe and sealed opening.
03/04/86 09:35 NA 427.399 1.000 0.00 0.000 Dry.
03/06/86 11:40 NA 429.486 3.087 0.00 0.000 Damp.
03/13/86 11:00 NA 436.458 10.059 0.00 0.000 Ory.
03/26/86 11:30 NA 449.479 23.080 0.00 0.000 ory.
04/02/86 11:00 NA 456.458 30.059 0.00 0.000
04/08/86 10:53 NA 462.453 36.054 0.00 (.000 Ory.
04/16/86 13:00 NA 470.542 44.143 0.00 0.000 wet.
04/24/86 11:30 NA 478.479 52.080 0.00 0.000
04/30/86 12:20 NA 484.516 58.115 0.00 0.000 Dry.
05/06/86 11:37 NA 490.484 64.085 0.00 0.000 Dry.
05/13/86 10:45 NA 497,448 T1.049 0.00 0.000 Dry.
05/20/86 11:30 NA 504.479 78.080 0.00 0.000 Dry
05/27/86 12:15 NA 511.510 85.111 0.00 0.000 Dry.
06/03/86 11:30 NA 518.479 92.080 0.00 0.000 Dry.
06/10/86 12:30 NA 525.521 99.122 0.00 0.000 Dry.
06/17/86 11:40 NA 532.486 106.087 0.00 0.000
06/24/86 12:10 NA 539.507 113.108 0.00 0.000
07/01/86 11:40 NA 546.486 6.979 0.00 0.000 Dry.
07/08/86 11:48 NA 553.492 13.985 0.00 0.000 Dry.
07/16/86 12:01 NA 561.501 21.994 0.00 0.000 Trace
07/22/86 11:00 NA 567.458 27.951 0.00 0.000 Dry
07/29/86 11:43 NA 574.488 34.981 0.00 0.000 pry
08/05/86 12:10 NA 581,507 42.000 0.00 0.000
08/12/86 09:30 NA 588.396 48.889 0.00 0.000 Dry.
08/19/86 12:36 NA 595.525 56.018 0.00 0.000 dry.
08/26/86 12:09 NA 602.506 62.999 0.00 0.000 Dry.
09/04/8B6 12:05 NA 611.503 71.996 0.00 0.000 Ory.
09/09/86 12:30 NA 616.521 77.014 0.00 0.000 dry.
09/16/86 11:27 NA 623.477 83.970 0.00 0.000 ory.
09/23/86 11:47 NA 630.491 %0.984 0.00 0.000 ory.
10/01/86 08:32 NA 638.356 98.849 0.00 0.000 Dry.
10/08/86 13:57 Dry. 64L5.581 106.074 0.00 0.000 Inside tube dry.
10/14/86 10:00 NA 651.417 111.910 0.00 0.000 Pumped only, no collection.
11/05/86 13:04 NA 673.544 134.037 0.00 0.000 ory.
11/20/86 14:36 NA 688.608 149.101 0.00 0.000 ory.
12/30/86 09:47 NA 728.408 188.90 0.00 0.000 Ory, no vacuum.
03/06/87 09:55 NA 794.413 254 .9Q6 0.00 0.00Q dry, nc vacuum.
03/30/87 10:09 0.00 818.423 24.010 0.00 0.000 ory.
06/17/87 09:09 0.00 897.381 102.9¢8 0.00 0.000 dry.
07/28/87 09:44 0.00 938.406 143.993 0.00 0.000 Ory.
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BSEP DATA FOR HOLE BTR11

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.
BTR11 01/31/86 00:00 NA 0.000 0.000 . Drift excavated.
BTR11 02/27/86 00:00 NA 0.000 0.000 Hole drilled in north rib, 3.05 ft deep,
approximately 2.5 ft above floor. )
BTR11 02/28/86 00:00 NA 0.000 0.000 . Installed suction prooe and seaied opening.
BTR11 03/04/86 09:35 NA 427.399 1.000 . Some brine accumulation at bottom.
BTR11 03/06/86 11:40 NA 429.486 3.087 . Trace, estimated 0.005 liters.

BTR11 03/13/86 11:00 00.01  436.458 10.059
BTR11 03/26/86 11:30 00.01  449.479 13.021
BTR11 04/02/86 11:00 NA 456.458 6.979
BTR11 04/08/86 10:59 00.01 462.458 12.979
BTR11 04/16/86 13:00 Trace 470.542 8.084
BTR11 04/24/86 11:30 Trace 478.479 16.021
BTR11 04/30/86 12:20 NA 484.514 22.056
BTR11 05/06/86 11:37 Trace 490.484 28.026

First time sampled.
Trace. .
Smail accumulation of brine at bottom.

BTR11 05/13/86 10:40 Trace 497.444 34.986 . A few drops.
BTR11 05/20/8¢ 11:30 Trace 504.47% 42.021 .
BTR11 05/27/86 12:15 €C0.05 511.510 49.052 .
BTR11 06/03/86 11:35 Trace 518.483 6.973 .
BTR11 06/10/86 12:30 Trace 525.521 14.011 .
BTR11 06/17/86 11:40 Trace 532.486 20.976 .
BTR11 06/24/86 12:10 Trace 539.507 27.997 A few drops.

ETR11 07/01/86 11:40 Trace 546.486 34.976
BTR11 07/08/86 11:50 NA 553.493 41.983
BTR11 07/16/86 12:02 Trace 561.501 49.991
BTR11 07/22/86 11:00 Trace 567.458 55,948
BTR11 07/29/86 11:44 00.01 574.489 62.979
BTR11 08/05/86 12:11 Trace 581.508 7.019
BTR11 08/12/86 09:30 Trace 588.396 13.907
BTR11 08/19/86 12:37 Trace 595.526 21.037
BTR11 08/26/86 12:10 Trace 602.507 28.018
BTR11 09/04/86 12:05 00.01  611.503 37.014
B8TR11 09/09/86 12:30 Trace 616.521 5.018
B8TR11 09/16/86 11:28 Trace 623.478 11.975
BTR11 09/23/86 11:48 Trace 630.492 18.989
8TR11 10/01/86 08:33 Trace 638.356 24.853
3TR11 10/08/86 13:58 Trace 445.582 24.079

Plug missing from collecting device.

§8888828888888888838888888888888888888888 88

Trace,

A few droos.

Inside tube 1s damo.
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5TR11 1C/14/86 10:00 NA £51.417 35.914 Pumpea oniy, no cciiection,
BTR11 11/05/86 13:05 Trace 473.545 &2.042 Estimatec 0.C05 liters.
aTrR11 11/20/86 14:37 NA 488.609 77.106 Trace.

8TR11 12/30/86 09:48 NA 728.408 116.505 Damp, no vacuum.

8TR11 02/06/87 09:55 NA 794.413 182.910 1 Ory, nc vacuum.

BTR1 03/30/87 10:10 0.C0 £18.4626 24.0M1 10 Dry.

8TR1 06/17/87 09:10 0.00 397.382 102.969 10 Dry.

ETR11 37/28/87 10:00 C.C0 538,417 144.004 1 Ory.
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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.
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 fioor.
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 11:30 00.01 449.479 23.041 0.01 0.000 First time sampled. Trace.
BTR12 04/02/86 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 0.07 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 04/26/86 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 450.472 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 05/20/86 11:30 Trace 504.479 55.000 0.01 0.000
BTR12 05/27/86 12:15 Trace 511.510 62.031 6.01 G.000
8TR12 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 0.07 0.000 Dry, plug had been removed.
BTR12 06/17/86 11:40 Trace 532.486 83.007 0.01 0.000
B8TR12 06/264/86 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.
8TR12 07/16/86 12:03 Trace 561.502 112.023 0.01 0.000 Small pool at end of hole.
BTR12 07/22/86 11:00 NA 567.458 117.979 0.01 0.000 Oamp.
BTR12 07/29/86 11:45 NA 574.490 125.011 0.0 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 ory, 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.
B8TR12 09/04/86 12:05 Trace 611.503 162.024 0.01 0.000 A few droos
8TR12 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 arops.
BTR12 10/01/856 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 damo.
8TR12 10/14/86 10:00 NA 651.417 201.938 D.01 0.000 Pumpea oniy, no ccilection.
BTR12 11/05/86 13:06 Trace 673.546 224.067 0.01 0.000 Estimatea 0.001 liters.
8TR12 11/20/86 14:38 00.00  688.610 239.131 0.01 0.000 Trace.
8TR12 12/30/86 Q9:47 NA 728.408 329.798 0.017 0.000 Damp, nc vacuum.
BTR12 03/06/87 10:00 NA 794.417 105.807 0.01 0.000 Dry, ns vacuum.
BTR12 03/30/87 10:11 0.00 818.424 24.007 2.01 0.000 Dry.
BTR12 06/17/87 09:11 0.00 897.283 102.966 0.01 0.000 Dry.
BTR12 07/28/87 10:01 0.00 938.417 144,000 0.01 0.000 Ory.
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

since
1/01/85

0.
0.

35.
4.
49.
56.
65.
70.
78.
84.
.489

99.
106.
112.
120.
154.
196.
237.

280.
324,
337.
395.
407.
470.
484,
490.
525.
£65.
616.
638.
673.
688.
728.
763.
794,

9

000
000

458
500
562
531
385
490
538
448

485
458
420
486
396
427
581

500
420
566
434
396
458
406
387
43
451
458
464
417
&b
590
458
493

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Cate.

0.000
1.000

11.041
6.042

[+ g
puty

-
W=2000000 VAR WUWN=- D oo

Liters
Cottected

88

©oo0oo0000000000000 OO

0000

-0

.42

-
~

per
Day
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Downhole drilled 1/24/85 to 1/27/85. Wet core and
brine encountered 1/26/85 at 35 to 36.5 feet.
First time collected.
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Not coilected.
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0.000 Room ciosed, bad back, not sampled.
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BSEP DATA FOR HOLE BX02

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

bata through August 12, 1987

Days Days Cumulative Liters Remarks

Since Used
1/01/85 For
Calc.

0.000 0.000
0.000 0.000
35.458  1.000
49.542 15.084
70.490 36.032
78.535 44.077
84.448 5.913
91.489 7.041
99.485 7.996
106.458 6.973
112.420 5.962
120.480 8.060
154.392 33.912
196.417 42.025
280.500 84.083

381.375 100.875
395.427 14.052
470.458 89.083

595.451 214.076
638.462 257.087
673.417 34,955
688.642 49.980
728.587 90.125
763.000 125,538
794.493 156.031

Liters per
Collected Day

0.00 0.000 Room B completed.

0.00 0.000 uphole drilled 1/29/85 to 2/01/85.

0.00 0.000 No drips noticed.

0.00 0.000 Tubing plugged.

0.00 0.000 Trace, few drops in jug.

0.10 0.002

0.22 0.020

0.32 0.0%4

0.53 0.026

0.66 0.019

0.67 0.002 Room B heaters turned on 4/23/85. Low reading
probably due to partial blockage of collecting
tube.

0.79 0.015

1.29 0.015 First check in several weeks.

1.45 0.004 Changed funnel.

1.49 0.000

1.75 0.003 changed funnel.

1.75 0.000

1.75 0.000 Trace in plastic tube, salt buildup in tube and
container.

1.75 0.000 Dry.

1.75 0.000 Ory.

1.75 0.000 ory.

1.75 0.000 ory.

1.75 0.000 ory.

1.75 0.000

1.75 0.000 Room closed, bad back, not sampled.
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B8SEP DATA FOR HOLE DH15

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.
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.
DH1S 05/20/86 00:00 NA 0.000 0.000 0.00 0.000 Collecting funnel and container installed.
DH15 05/27/86 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
DH1S 08/05/86 10:20 00.05 581.431 7.018 0.45 0.007
DH15 38/12/86 09:45 00.05 58B8.406 6.975 0.50 0.007
0H15 08/19/86 "2:20 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
DH1S 09/16/86 09:25 00.05 623.392 6.934 0.74 0.007
DH15 09/23/86 09:30 00.06 430.396 7.004 0.80 0.009
DH15 10/01/86 11:29 00.06 638.478 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



Location

DH3S

DH35
DH3S
DH35
OH35
DH3S
DH35
OH35
DH35
OH35
DH35
DH35
DH35
0H35
DH35
DH35
DH35
DH35
DH3S
DH35
DH35
DH35
DH3S
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35

DH35
DH35
DH35
DH35
DH35
DH35
OH35

DH35
DH35
OH35
DH35
DH35
DH35
OH35
DH35
DH35
OH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH35
DH3S

Date

11/21/84

01/27/85
02/05/85
03/05/85
03/12/85
03/20/85
03/26/85
04/02/85
04/10/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/11/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
09/04/85
09/10/85
09/17/85
09/24/85
10/08/85
10/15/85
10/29/85
11/05/85
11/13/85
11/21/85
11/26/85
01/23/86

01/31/86

02/12/86 1

02/19/86
02/28/86
03/06/86
03/13/86
03/26/86

04/02/86
05727786
06/03/86
06/10/86
06/17/86
06/24/86
07/01/86
07/08/86
07/16/86
J7/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/25/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
11/05/86
11/20/86

Time Liters
Removed

00:00 NA
00:00 NA
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BSEP DATA FOR HOLE DH3S

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

0.

0.
35.
63.
70.
78.
84,
91.
9.

112.
119.
126.
133.
140.
148.
161.
189.
196.
204.
210.
217.
225.
23.
239,
246.
252.
259.
266.
280.
287.
301.
308.
6.
324.
329.
387.

395.
407.
414.
423,
429.
436.
449.

456.
656

11

518.
483

525

532.
539.
546.
553.
442

561

567.
S74.
467

581

588.
595.
602.
RS

611

616.
623.
630.
638.
645,

673

688.

000

000
469
417
47
435
406
427
426
490
465
412
450
446
417
424
465
492
442
428
442
453
462
47
438
443
403
408
447
428
404
392
421
481
476
4hdy

511
455
490
556
448
424
431

403
422

457
456
585
442

420
441

441
483
443

424
426
424
s1
464
478
000

Data through August 12, 1987

Days Cumulative

Used
For
Calc.

-

28.014
42.536

PP AP e O o AR Y Y YT RT T

per
Day

0.000

0.000
0.000
0.007
0.024
0.024
0.022
0.021
0.024
0.009
0.023
0.020
0.023
0.021
0.019
0.002
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Liters Remarks

Approximate date this part of Room G was
excavated.
Uphole drilled 1/26/85 to 1/27/85.

Started to drip. . .
Salt crystals in container. First time collected.

Salt crystals in container.
salt crystals in container.

Clay in container.

Clay in container.
Clay chunks in container.

Changea collecting container.

Clay in collecting container. Entry has been
restricted since 12/10/85 due to mining
activities.

Funnei broken, 5 inch stalactite formed from
coilar.

Instatled new funnel.

Trace of brine.

Trace of brine. Cleanea soft c¢clay out of funnel.

Trace collected.

Trace collected.

Trace coliected.

Trace.

Trace, none collected.
Small amount not collected.
Damo, not coilected.

Not sampled, looked dry.



Location

DH3S
DH35
DH35
DH35
DHI5
DH35
DH3S

Date Time Liters
Removed

12/30/86 12:15 NA
02/03/87 NA: NA
03/06/87 11:25 NA
03/30/87 11:20 0.00
05/07/87 11:35 0.00
06/18/87 12:10 0.00
Q7/28/87 11:15 0.00

BSEP DATA FOR HOLE DH35

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Days Days Cumulative Liters Remarks

Since Used
1/01/85 For
Calc.

728.510 83.046
763.000 117.536
794.476 149.012
818.472 23.996
856.483 62.007
898.507 104.031
938.469 143.993

Liters
Collected

LR aEaE OE O
WL WL WW
oot g Y

per
Day

ry.
ry.

ry:
ry.

EEsaEEs



Location

DH36
DH36
DH36
DH36

DH36
DH36
DH36
DH36
DH36
0H36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
OH36
DH36
DH36
DH36
DH36
OH36
DH36
DH36
DH36
OH36
DH36
DH36
DH36
DH3é
DH36
DH36
DH36
DH36

DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36

Date

Time Liters
Removed

11/21/84 00:00 NA
01/26/85 00:00 NA
01/28/85 09:00 NA

02/05/85

02/11/85
02/19/85
02/26/85
03/05/85
03/12/85
03/20/85
03/26/85
04/02/85
04/10/85
04/17/85
04/25/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04 /85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
09/04/85
09/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11/21/85
11/26/85
12/03/85
12/10/85
01/23/86

£1/31/86
02/12/86
02/19/86
02/28/86
03/06/86
03/13/86
03726786
C4/02/86
04/08/86
04/76/86
04/24/86
24/30/86
05/06/86
35713786
05/20/86
05/27/86
06/03/86
26/10/86

11:15 02.

11:00 01.
12:10 01.
10:45 01.
10:00 01.
10:00 01.
10:26 01,
09:45 01.
10:15 01.
10:25 01.
13:30 01.
11:46 01.
11:21 01.
09:58 01.
10:54 01.
10:45 01.
10:00 01.
11:33 01.
11:15 01.
10:17 Q1.
10:40 01.
11:00 O1.
11:15 01.
11:50 01.
10:46 01.
10:20 01,
10:43 01.
11:02 01.
01.
00 01.
0.
0.
01.
50 01.
01.
0.
01.
01.
0.
o1.
01.
01.
o1.
01.
01.
09.

01.
03.
01.
01.
.
0.
g2.
01.
00.
01.
02.
01.
01.
01.
01.
01.
01.
01.
06/17/86 11:00 01.

11:
10:
10:
10:
09:
Q09:
09:
10:
10:
10:
09:
09:
10:
"
1"
13:
12;
"

12:
1"
1M
13:
10:
10:
10:
09:
09:
12:
10:
10:
10:
M
71
15:
10:
1"

1

32
35
42

55
52
30
23
51
27
14

136
130

35

15

100

20

00
145

20
45
10
20
40
45
25
20
55
14

:13
210

45
10

135

97
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BSEP DATA FOR HOLE DH36é

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

0.

000

0.000
27.375
35.469

41.458

49.

507

56.448
63.417
70.417

78.

435

84.406
91.427
99.434

106.

562

112.490
119.473
126.415

133.

454

140.448
148.417
154.481
161.459
168.428

175.

44

182.458
189.469

196.
204.
210.
217,
225.
466

23

239.
246.
252.
259.
266,
273,
280.
287.
295.
.10
308.
316.
224.
329.
336.
343,
387.

301

295

407.
414,
423.
429,
436.
L49.
456.
462.
470.
478,
484 .
49Q.
457.
534.
.656
518.
.483

511
525

332.

493
449
431
447
460

4717
439
441
404
470
413
453
438
433

394
426
483
479
566
510
458

.514

458
490
556
443
4z
431
4033
406
517
431
435
426
467
465

426
458

Data through August 12, 1987

Days Cumulative

Used

Liters

For Collected

Calc.
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95.85

96.82

98.47
100.47
101.68
102.88
104.30
*05.80
107.20
©08.58
109.82
111.47

Liters Remarks

Day

.000 Approximate date this part of Room G excavated.

.000 Downhole drilled 1/26/85.

.000 Moist muck at the bottom.

75 About 1 ft. muck, brine and hydraulic fluid.
First time bailed.

52 Brine, muck, hydraulic fluid.

.221 Some muck.

0.213 Brine and muck.

0.253

0.221

0.198

0.226

0.225

0.21%

0.209

0.245

0.213

0.223

0.251

0.230

0.188

(o] o]
N

oo 0o
NN

0
0.225 Brine effervesces.

0.197 Valve leaked, some brine drained back down hole,

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

221 Volume was estimated.

.251
162

203

.253

201

.20

.202

214

195

.204

.176 Valve {eaked, some orine drained back down hole.

C.237



Location

DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH36
DH26
DH36
DH36
DH36

DH36

DH36
DH36
DH36
DH36
DH36
DH36

OH36

Date

06/24/86
07/01/86
07/08/86
07/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/30/86

12/31/86

02/03/87
03/06/87
03/30/87
05/07/87
06/17/87
06/18/87

07/28/87

Time Liters
Removed

11:00 01.45
14:05 01.55
10:45 01.40
10:45 01.76
10:07 01.29
10:40 01.45
11:20 01.46
10:37 01.50
11:35 01.38
10:38 01.49
10:41 01.70
10:15 01.20
10:20 01.37
10:18 01.40
12:18 01.76
11:10 01.44
11:57 .21
11:38 4.28

12:35 03.12
12:25 01.72

12:38 6.54

13:35 06.84
11:20 5.84
11:27 4.95
11:33 6.62
10:45 7.25
12:10 0.49

11:27 7.76
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BSEP DATA FOR HOLE DH36

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

539.458
546.587
§53. 448
561.448

567.422
574.444
581.472
588.442
595.483
602.443
611.445
616.427
623.431
630.425
638.513
645 . 465
651.498
673.485
688.524
728.517

729.526

763.566
794.472
818.477
856.481
897.448
898.507

938.477

Data through August 12, 1987

Days Cumulative Liters

Used
for
Calc.

8§38
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omn
g32ERREE

41.002

Liters
Collected

112.92
114.47
115.87
117.63
118.92
120.37
121.83
123.33
124.71
126.20
127.90
129.10
130.47
131.87
133.63
135.07
136.28
140.56
143.68
143.68

151.94

158.78
164 .62
175.41
182.03
189.28
189.77

197.53

per
Day

0.207
0.217
0.204
0.220
0.216
0.206
0.208
0.215
0.196
0.214
0.189
0.241
0.196
0.200
0.218
0.207
0.201
0.195
0.207
0.000

0.20

0.201
0.189
0.198
0.174
0.000
0.184

0.194

Remarks

Static level not measured.

Brine efferveces as it is poured into beaker.
Static level not measured.

Partial evacuation. No calculation. Do not plot or
use zero value.

Calculated using 8.26 Liters in 41.002 days (1.72
L. 12/30/86 plus 6.54 L. 12/31/86).

Some brine Left in hole, no calculation.
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 £/18/87).
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BSEP DATA FOR HOLE DH37

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarxs

Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

DH37 72/05/84 00:00 Na 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.
DH37 01/26/85 00:00 NA 0.000 0.000 0.00 0.000 Uphole drilled 1/25/85 to 1/26/85.
DH37 02/05/85 11:15 Na 35.469 1.000 0.00 0.000 Started to drip.
DH37 03/05/85 10:10 00.06 63.426 28.955 0.06 0.002 stalactite in collecting container.
DH37 03/12/85 10:00 00.06 70.417  6.953 0.12 0.009 Salt crystals in collecting container.
DH37 03/26/85 09:50 Na 84.410 13.993 0.12 0.000 Trace, none collected.
DH37 04/17/85 13:30 00.06 106.562 36.145 0.18 0.002
DH3? 04/23/85 11:41 00.04 112.487 5.925 0.22 0.007
DH37 04/30/85 10:50 00.03 119.451 6.964 0.25 0.004
DH3?7 05/07/85 09:45 DD.D6  126.406  6.955 0.31 0.009
DH37 05/14/85 10:37 00.07 133.442 7.036 0.38 0.010
DH37 05/21/85 10:31 00.06 140.438 6.996 0.44 0.009
DH3? 05/259/85 10:00 00.06 148.417 7.979 0.50 0.008
DH37 06/04/85 11:22 00.05 154.474 6.057 0.55 0.008
DH37 06/11/85 10:32 00.05 161.439  6.965 0.60 0.007 .
DH37 06/18/85 10:05 00.08 168.420 6.981 0.68 0.011 Stalactites in collecting container,
DH3?7 06/25/85 10:44 00.05 175.447 7.027 0.73 0.007
DH37 07/02/85 11:00 00.04 182.458 7.011 0.77 0.006
DH37 07/09/85 11:00 00.03 189.458 7.000 0.80 0.004
OH3?7 07/16/85 11:40 00.06 196.486 7.028 0.86 0.009
DH37 07/24/85 10:33 00.06 204.440 7.954 0.92 0.008
DH37 07/30/85 10:11 00.02 210.426 5.984 0.94 0.003
DH37 08/06/85 10:32 00.01 217.439 7.015 0.95 0.001
DH37 08/14/85 10:49 00.02 225.451 8.012 0.97 0.002
DH37 08/20/85 10:56 00.03 231.456 6.005 1.00 0.005
DH37 08/28/85 09:55 00.04 239.413 7.957 1.04 0.005
DH37 09/04/85 10:21 00.02 246.431 7.018 1.06 0.003
DH37 09/10/85 10:14 00.03 252.426 5.995 1.09 0.005
DH37 09/17/85 09:35 00.02 259.399 6.973 1.11 0.003
DKN37 09/24/85 09:45 00.02 266.406 7.007 1.13 0.003
DH37 10/01/85 09:50 00.01 273.410 7.004 1.4 0.001
DH3?7 10/15/85 10:10 00.01 287.424 14.014 1.15 0.001
DH37 10/23/85 10:17 00.02 295.428 8.004 1.17 0.002
DH37 10/29/85 09:35 00.02 301.399 S5.9M 1.19  0.003
DH3? 07/01/86 14:00 00.02 546.583 245.184 1.21 0.0C0
DH37 11/05/84 11:22 NA 673474 126.891 1.21. 0.000 Ory.
DH37 11/20/86 12:25 NA 688.517 141,934 1.21 0.000 Dry, not collected.
DH37 ©2/30/86 12:00 NA 728.500 181.917 1.21 0.000
DH37 Q2/03/87 NA: A 763.000 216.417 1.27 0.000
DH37 C2/06/87 11:05 NaA 794.462 247,879 1.21 0.000 Dry.
DH37 02/30/87 11:10 0.00 818.465 24,003 1.21 0.000 Dry.
DH37 05/07/87 11:27 £.00 856.477 €2.015 1.21 0.000 Dry.
DH37 06/18/87 12:05 0.00 898.503 104.04 1.21 0.060 Dry.
DH37 07/28/87 10:53 0.00 938.453 143.991 1.21 0.000 Dry.



Location

DH38
DH38
DH38

DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
OH38
DH38
DH38
DH38
pH38
DH38
DH38
DH38
OH38
DH38

CH38
DH38
DH38
DH38

DH38
JH38
DH38
DH38
DH38
DH38
0H38
DH38
CH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38

Date Time

12/05/84 00:00
01/26/85 00:00
01/28/85 09:00
02/05/85 11:15
02/19/85 12:10
02/26/85 10:45
03/05/85
03/12/85
03/20/85
03/26/85
04/02/85 10:25
04/10/85 10:31
04/17/85 13:30
04/23/85 11:

04/30/85 11:
05/07/85 09:
05/14/85 10:45
05/21/85 10:35
05/29/85 11:35
06/04/85 11:25
06/11/85 10:35
06/18/85 10:
06/25/85 10:
07/02/85 11:
07/09/85 11:05
07/16/85 11:45
07/24/85
07/30/85
08/06/85
08/14/85 10:51
08/20/85 11:
08/28/85 10:
09/04/85
09/10/85 10:
09/17/85
09/24/85
10/01/85 09:
10/08/85 10:
10/15/85 10:
10/23/85 10:
10/29/85 09:
11/05/85
11/13/85 10:
11/21/85 11:
11/26/85 11:
12/03/85 13:
12/10/85 12:
01/23/86 11

31/31/86 12:
02/12/86 10:
02/19/86 11:
C2/28/86 13:

10:37
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03/06/86 10:35
33/13/86 10:C5
03/26/86 10Q:
04/02/86 09:35
04/08/86 09:
04/16/86 12:10
Q04/24/86 10:12
4/30/86 10:50
35/06/86 10:1

05/13/856 11:05
35/20/85 11:03
05/27/86 15:
06/C3/86 10:05
36/10/86 11:
06/17/86 10:50
C6/24/86 10:52

Liters
Removed

NA
NA
NA

10:00 00.45
10:00 00.39
00.
09:50 00.36
00.

45
41
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BSEP DATA FOR HOLE DH38

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000

0.000
27.375
35.469
49.507
56.448
63.417
70.417
78.442
84.410
91.434
99.438
106.562
112.487
119.462
126.410
133.448
140.441
148.483
154.476
161.441
168.423
175.451
182.458
189.462
196.490
204 .4641
210.426
217.440
452
L4680
.17
433
.430
L4
406
L2
.643
627
.431
.403
.385
L4617
.478
472
336.562
.51
472

.507
451
LLB6
.552

Ny
.420
.h24
.399
.403
.507
625
L4517
490.426
.L62

.653
.420
474
.451
453

Data through August 12, 1587

Days Cumulative Liters Remarks

Used Liters
for Collected
Calc.
0.000 0.00
0.000 0.00
1.000 0.00
9.094 0.00
23.132 0.80
6.941 2.06
6.969 2.51
7.000 2.90
8.025 3.35
5.968 in
7.024 4.12
8.004 4.56
7.124 4.97
5.925 5.3
6.975 5.70
6.948 6.12
7.038 6.53
6.993 6.94
8.042 7.41
5.993 7.76
6.965 8.16
6.982 8.55
7.028 8.97
7.007 9.4
7.004 9.84
7.028 10.27
7.951 10.76
5.985 1.14
7.014 11.56
8.012 12.05
6.008 12.42
7.957 12.93
7.016 13.37
5.997 13.76
6.971 14.20
7.005 14,64
7.006 15.08
7.03 15.54
6.984 15.98
8.004 16.47
5.972 16.86
5.982 17.29
8.032 17.81
8.061 18.28
4,994 18.61
7.090 19.03
6.959 19.44
43.951 22.14
8.035 22.67
11.944 23.42
7.035 23.85
G.066 26.02
$.889%9 26.67
£,979 25.10
13.004 25.69
6.975 26.27
6.004 26.62
8.104 27.12
7.918 27.59
6.026 27.94
5.975 28.25
7.036 2B.66
7.000 29.06
7.191 29.44
6.7€7 29.88
7.054 0.3
£.977 20.68
7.002 21.18

per
Day

.000 Approximate date this part of Room G excavated.
Downhole drilled 1/25/85 to 1/26/85.

ory.

Wet at bottom.

Brine and fine muck.

Brine and fine muck.

BF2RRHBE8

Some muck.

mggaaagaagag
O NE X0 BRSO O~ &

o

Brine effervesces.

FREZERTEEE

32RRRRRRRRRE

28
v
O

Entry restricted since 12/10/85 due to mining
sctivities.

§ 8%

Lost substantial volume due to breax in suction
line. Brine flowed back down 1ntc hote.

0000000000 000000 0ODO 00000000 0000000000000000000000000000000000000000



Location

DH38
DH38
DH38
DH38
OH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
DH38
CH38
DH38
DH38
DH38

DH38

Date

07/01/86
07/08/86
Q7/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/30/86
02/03/87
03/06/87
03/30/87
05/07/87
06/17/87
06/18/87

Q7/28/87

Time Liters
Removed

888

— ol D
oo
uu:~u~tuuu:~nu}\£5LuLnius~Ln

I QT Y

—'0—108
R A

WO =220 WWWW SN
ommuoog

J QT Y

12:
1M:
11:45 00.35
11:26 1.10
12:27 00.82
12:15 01.87
13:15 01.72
11:05 1.58
11:13 1.17
11:20 1.89
10:45 1.9
12:05 0.16

10:53 1.88

883888888888

CWNOOOVOR—
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BSEP DATA FOR HOLE DH38

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

546.584
553.438
561.440
567.415
574.444
581.465
588.438
595.479
602.439
611.441
616.417
623.4624
630.424
638.505
645.479
651.490
673.476
688.519
728.510
763.552
794 .462
818.467
856.472
897.448
898.503

938.453

Data through August 12, 1987

Days Cumulative Liters Remarks

Used Liters
For Collected
Calc.
7.13 31.58
6.854 31.96
8.002 32.39
5.975 32.74
7.029 33.12
7.021 33.51
6.973 33.9
7.0 34.32
6.960 34.68
9.002 35.17
4.976 35.47
7.007 35.85
7.000 36.22
8.081 36.65
6.974 37.01
6.011 37.36
21.986 38.46
15.043 39.28
39.991 41.15
35.042 42 .87
30.910 44 45
24.005 45 .62
28.005 47.51
0.000 49 .42
42.031 49.58
39.950 51.46

per
Day

0.056

0.055

0.054

0.059

0.054

0.056

0.057

0.058

0.052

0.054

0.060

0.054

0.053

0.053

0.052

0.058

0.051

0.055

0.047

0.049

0.051

0.047

0.050

0.000 Scme brine (eft in hole, no catculation.

0.049 Calculated using 2.07 Liters (1.91 L. 6/17/87 plus
0.16 L. 6/18/87).

0.047



Location

DH39

DH39
DH39
DH39
DH39
DH39
DH39
DH39
DH39
DH39
DH39
DH39
DH39
DHI9
OHE9
DH3?
DH39

Date

Time Liters
Removed

12/13/84 00:00 NA

01/24/85
02/05/85
02/26/85
03/12/85
03/26/85
05/07/85
05/29/85
11/05/86
11/20/86
12/30/86
02/03/87
03/06/87
03/30/87
05/07/87
06/18/87
07/28/87

00:
11:
10:
10:
09:
09:
:30 00.03
:10 NA

NA:

1"
11

"
1"

00 NA
15 NA
25 NA
00 NA
55 NA
37 00.01

NA

145 NA
NA:

NA

:00 NA
11:
11:
12:
11:

8888

a88a
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Page 50 of 86

BSEP DATA FOR HOLE DH39

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000

0.000
35.469
56.434
70.417
84.413

126.401
148.479
673.465
688.000
728.490
763.000
794.458
818.462
B56.472
898.500
938.460

Data through August 12, 1987

Days Cumulative Liters Remarks
Liters
Col lected

Used
For
Cale.

0.000

524.986
539.521
580.011
614.521

©O000000000000000 O

RRRRRRRRRRIBBBBE 8

sEasasassass

per
Day

0.000 Approximate date that part of Room G was
excavated.

0.000 uphole drilled.

0.000 Moist, no stalactites.

0.000 Wet, none collected, back wet in 1.5 ft circle,

0.000 Trace, salt crystals in container.

Trace, none collected.

Stalactites in sample.
ory.
dDry, not collected.

bry.
Dry.
Dry.
Ory.
Dry.



Location

DH&O
DH4GO
DH40
DH40
DH4O
DH40
DH40
DH&D
DH4O
DH4O
DH4Q
DH40
DH4O
DH&O
DH&O
DH40
DH4O
DH4O
DH40
DH40
DH40
DH4O
DH40
DH&O
DH40
DH40
DH40
DH4O
DH4O
DHA4O
DH40
0H4O
DH4O
DH4O
DHLO
DH40
DH4O
DH4L0
OHL0
OH4O
2440

DH40D
DH40
DH4O0
DH40
DH40
DH&O
oH40
DH&Q
OH4O
CH4O
DHALO
x40
bH&O
oH4O
DHLD

Date

Time

Liters
Removed

12/13/84 00:00 NA
01/25/85 00:00 NA
01/28/85 09:00 NA

02/05/85
03/12/85
03/26/85
04/17/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
09/04/85
09/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11/21/85
12/03/85
12/10/85
81/23/86

0%1/31/86
02/19/86
02/28/86
03/13/86
Q4/24/86
35/2G/86
36/03/86
39/16/86
11/05/86
11720786
12/30/86
02/03/87
03/06/87
23/30/87
34/18/87

11:15
10:10
09:55
13:30
11:33
10:49
09:42
10:40

13:05
11:05
09:58
10:05
11:18
NA:

12:00
13:G0
10:55
11:05
12:00

NA

NA
00.98
00.26
00.11
00.10
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SN

888888 8333888883838888883385388888888
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0G.13
0.07
0.10
0.19

BSEP DATA FOR HOLE DH4D
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

bays

Since
1/01/85

0.
0.

000
000

27,375

35.
7a.
84.
106.
112.
119.
126.
133.
140.
148.
. 469
.438
168.
175.
182.
189.
196.
204
210,
217
225.
651
239.
246,
a2s52.
259.
266.
273,
280.
287.
295,
.397

154
161

23

0

308.
316.
324,
336.
.528
387.

135,
a4,
423,
436,
478.
504,
518.
£23.
573,
.000
728.
763.
455
18,
=58,

xr
Pl

£88

7G4

469
426
413
562
481
451
404
444
435
479

417
458
458
448
485
438
422
431
447

412
429
424
397
403
408
439
420
426

382
413
475
556

476

507
472
549
67
420
462
415
420
471

500
542

482
sCo

Data through August 12, 1987

Days Cumulative Liters Remarks
Liters
Collected

Used
For
Calc.

couw8&kosoo
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cocoo

per
Day

888888
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388858

COOOOO0NODOOOD0 COODOD0O0O00000B00060000

8888888838828888 28838323822838383

Approximate date this part of Room G excavated.
pownhole drilled 1/24/85 to 1/25/85.

Dry.

Hozst at bottom.

Moist muck.

Moist muck.

Brine, muck, and oil.

Brine and muck.

Feel something spongy in bottom of hole.

Contained a lot of salt muck.

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

Did not coliect for severai months.

Not sampied.



APPENDIX A

BSEP DATA FOR HOLE DH41 Page 52 of 86

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.

DH41 12/30/84 00:00 NA 0.000 0.000 . Approximate date this part of Room G excavated.
DH41 01/24/85 00:00 NA 0.000 0.000 . Uphole drilled 1/23/85 to 1/24/85.
DH41 02/05/85 11:15 NA 35.469 1.000 . Moist, no stalactites.
DH41 03/26/85 10:05 NA 84.620 49.951 Trace, none collected.

DH41 05/07/85 09:21 00.01  126.350 91.921
DH41 05/29/85 10:00 00.01 148.417 22.027
DH41 07/24/85 10:13 00.01  204.426 56.009

Trace.

IRR2R28888

0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
DH41 08/20/85 12:00 00.01 231.500 27.074 0 0.000 Trace.
DH41 08/28/85 09:35 00.02 239.399 7.899 0 0.003
DH41 09/17/85 09:20 00.01 259.389 19.950 0.07 0.001 .
DH41 02/19/86 11:20 00.05  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 Ory.
DH41 12/30/86 12:50 NA 728.535 314.063 0.12 0.000
DH4 02/03/87 NA: NA 763,000 348.528 C.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 11:09 0.00 856.465 63.010 0.12 0.000 Dry.
DH41 06/18/87 11:56 0.00 898.497 105.042 0.12 0.000 Ory.
DH41 07/28/87 11:03 0.00 938,460 145.005 0.12 0.000 dry.



Location

DHL2
DH42
DH42
DH42
DH4Z
DH42
DHA2
DH42
DH42
DH42
DH42
DH&42
DH&42
DH4Z
DH&2

bH42
DH&2
DH62
DH4Z2
DH42
DH42
DH42
DH42
0H4Z
DH42
DH42
DH42
DH&2
DH42
DH42
DH42
DH42
DH42
DH42
DH42
DH4Z
DH42
DH42
DH4Z
DH&42
DH42
DH&2
DHL2
DH&2
DH&2
DH&2
DH42
DH42
DHA2

DHL2
DHL2
OH&2
DHL2
0H42
CHA2
DH&2
DH&2
0H&2
DH42
DH42
Drib2
DH42
oHae
DH42
DH&2
DH&2
DH&2
TH42

Date Time Liters
Removed

12/30/84 00:
01/25/85 00:
01/28/85 09:
02/05/85 11:
02/11/85 1:
02/19/85 13:
02/26/85 10:
03/05/85 10:
03/12/85 10:
03/20/85 10:
03/26/85 10:
04/02/85 10:
04/10/85 10:
04/17/85 13:
04/23/85 13:

04/30/85 10:
€5/07/85 09:
05/14/85 10:
05/21/85 10:
05/29/85 10:
06/04/85 10:
06/11/85 10:
06/18/85 09:
06/25/85 11:
07/02/85 11:
07/09/85 10:
07/16/85 11:
07/24/85 10:
07/30/85
08/06/85
08/14/85
08/20/85
08/28/85
(09/04/85
09/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11721/85
11/26/85
12/03/85
12/10/85
01/23/86

01/31/86
02/12/86
02/15/86
02/28/86
G3/06/86
03/12/86
03/26/86
04/02/86
04/08/86
04/16/86 11:
04/24/86
D4/30/86
05/06/86
05/13/86
05/20/86
Q5/27/86
06/03/86
56/10/86
06/17/88

85335 133583885383333533228

8853
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\loommmsouq.og

N

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000
27.375
35.469
41.458
49.549
56.448
63.417
70.431
78.454
84,421
91.448
99.448

106.562
112.558

119.438
126.392
133.438
140.428
148.424
154 .448
161.424
168.412
175.469
182.458
189.438
196.464
204.430
210.415
217.426
225.458
231.448
239.406
246.425
252.414
259.393
266.401
273,406
280.434
287.417
295.422
301.386
208.378
316.407
224,453
329.458
336.549
343.535
387.479

395.503
4Q7. 441
414,465
423.542
429.438
$36.412
449,417
456,352
462.396
470.497
L78.413
484, 445
490.424
497,417
504.458
511.649
$18.410
525.467
S32.644

BSEP DATA FOR HOLE DH&42

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Calc.
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APPENDIX A
Page 53 of 86

Approximate date this part of Room G excavated.

Downhole drilled.
Moist muck at the bottom.
first time collected.

valve leaked, some brine drained back down hole.

significant volume of brine drained back down

hole.

Brine effervesces.

Entry restricted since 12/10/85 due to mining

activirties.



Location

DH42
DH42
OH&2
DH&2
DH42
DH42
DH42
DH42
DH42
DH42
DH42
DH42
DH42
DH42
DH42
OH4Z2
DHA2
DH42
DH42
DH42
DHa2
DH&42
DH42
DH42
DH42

DH&2
DH42

Date Time Liters
Removed

06/24/86 10:
07/01/86 13:
07/08/86 10:
07/16/86 10:
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86 09:
10/01/86 12:
10/08/86
16714/86 11:19
11/05/86 11:07 0.5
11/20/86 12:10 00.33
12/30/86 11:45 00.78
02/03/87 12:50 00.85
03/06/87 10:45 0.68

03/30/87 11:00 Q.53

05/07/87 11:15 0.90

06/17/87 10:35 0.9

06/18/87 11:56 0.10
07/28/87 11:10 0.94

N = N
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88888888888888888

383323233
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BSEP DATA FOR HOLE DH42

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

539.444
546.573
553.432
561.427
567.410
574.434
581.458
588.431
595.472
602.434
611.431
616.407
623.411
630.415
638.502
645.455
651.472
673.463
688.507
728.490
763.535
794 448
818.458
856.469
897.4461

898.497
938.465

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Calc.

7.041

gEIER
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~NWwW~
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2

NN N2
S OVNOWa
22RERS
OWWVWWNE S

38.011

:

42.028
39.968

Liters
Collected

17.17
17.37
17.57
17.87
18.03
18.23
18.45
18.65
18.83
19.03
19.28
19.42
19.62
19.77
20.13
20.28
20.43
20.95
21.28
22.06
22.9M
23.59
24.12
25.02
25.93

26.03
26.97

per
Day

0.026
0.028
0.029
0.038

BRERR

o
N

2RISR

[ejololslofalele)o]
1 =20 00 00 O

0.022

0.024 Brine effervesces.

APPENRDIX A
Page %4 of 86

0.000 Wood fragments in hole. Some brine left in hole,

no calculation.

0.024 calculated using 1.01 liters (0.91 L. 6/17/87 plus

0.10 L. 6/18/87).
0.024



APPENDIX A

BSEP DATA FOR HOLE DH42A Page 55 of 8¢

WIPP BRINE SAMPLING AND EVALUATION PROGRAM
pata through August 12, 1987

Location Date Time Liters Days Days Cumulative Liters Remarks

Removed Since Used Liters per

1/01/85 For Collected Day
Cale.
DH42A 12/30/84 00:00 NA 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.
DH42A 01/25/85 00:00 NA 0.000 0.000 0.00 0.000 Downhole dritled (re-drill of DH&Z2) to recover
core from 20 to 40 ft.
DH4ZA 01/28/85 09:00 NA 27.375 1.000 0.00 0.000 Brine in hole.
DH42A 02/05/85 11:15 D0.85 35.469 9.094 0.85 0.093 First time collected.
DH42A 02/11/85 11:00 00.99 41.458 5.989 1.84 0.165
DH42A 02/19/85 12:10 01.45 49,507 8.049 3.29 0.180
DH&2A 02/26/85 10:45 01.18 56.448 6.941 4.47 0.170
DH42A 03/05/85 10:00 01.24 63..17  6.969 5.71 0.178
DH42A 03/12/85 10:20 01.29 70.431 7.014 7.00 0.186
DH&2A 03/20/85 11:00 01.45 78.458 8.027 8.45 0.181
DHL2A 03/26/85 10:10 01.07 B4.424 5.966 9.52 0.179
DH42A 04/02/85 10:45 01.15 91.448 7.024 10.67 0.164
DH42A 04/10/85 10:45 01.45 99.448 8.000 12.12 0.181
DH42A 04/17/85 13:30 01.32 106.562 7.114 13.44 0.186
DH42A 04/23/85 13:23 01.07 112.558 5.996 14.51 0.178
DHL2A 047/30/85 10:23 01.35 119.433  6.875 15.86 0.19¢
DH&2A 05/07/85 09:23 01.29 126.391 6.958 17.25 0.200
DH42A 05/14/85 10:25 01.34 133.434 7.043 18.59 0.190
DH42A 05/21/85 10:14 01.29 140,426 6.992 19.88 0.184
DH42A 05/29/85 10:30 01.28 148.438 8.012 21.1¢ 0.160
DH42A 06/04/85 10:50 01.03  154.451 6.013 22.19 0.17M
DH42A 06711785 10:15 01.19  161.427 6.976 23.38 0.1M
DH42A 06/18/85 09:51 01.18 168.410 6.983 24.56 0.169
DH42A 06725785 11:05 01.16 175.462 7.052 25.72 0.164
DH42A 07/02/85 11:00 01.12 182.458 6.996 26.84 0.160
DH42A 07/09/85 10:25 01.12 189.434  6.976 27.96 0.161 Gas effervescing from sample.
DH42A 07/16/85 11:10 01.11  196.465 7.031 29.07 0.158 Brine effervesces.
DH42A 07/24/85 10:25 01.23 204.434  7.969 30.30 0.154
DH42A 07/30/85 09:54 D0.94 210.412 5.978 31.24 0.157
DH42A 08/06/85 10:10 01.05 217.424 7.012 32.29 0.150
DH42A 08/14/85 10:33 01.11 225.440 8.016 33.40 0.138
DH42A 08720/85 10:14 00.92 231.426 5.986 346.32 0.154
DH&42A 08/28/85 09:40 01.17 239.403 7.977 35.49 0.147
DH42A 09/04/85 10:10 00.99 246.424 7.021 36.48 0.141
DH42A 09710785 09:55 00.83 252.413 5.989 37.31 0.139
DHGZA 09/17/85 09:25 00.92 259.392 6.979 38.23 0.132
DH4Z2A 09/24/85 09:25 00.94  266.392 7.000 39.17 0.134
DHL2A 10/01/85 09:40 00.93 273.403 7.01M 40.10 0.133
DHLZ2A 10/08/785 10:24 00.%6  280.433 7.030 41.06 0.137
DH4Z2A 10715/85 10:15 00.81 287.427  £.9%4 41.87 0.116
DH42A 10/23/85 10:10 01.02  295.424 7.997 42.89 0.128
DH&2A 10/29/85 09:20 00.75 301.389 5.965 43,84 0.126
DH&4Z2A 11/05/85 09:00 00.86 308.375 6,986 44.50 0.123
DH4Z2A 11713785 09:44 01.03  316.406 8.0 45,53 0.128
UH42A 11721/85 10:50 00.94  324.451 3.045 46.47 Q.117
DH42A 11/26/85 10:55 00.61 229.455 5.004 47.08 0.122
DHA2A 12703785 13:05 00.78 336.345 T7.090 47,8 G.110
DH4ZA 12/10/85 12:50 0C.86  243.535 5.990 48.72 0.123
OH&2A 01/23/86 11:40 G5.13  337.486 43.951 53.85 0.117 Entry restricted since 12/10/85 due to mining
activities.

DHL2A 01/31/86 12:00 00.% 335,500 8.014 34.77 0.115
CSHAZA 02712786 10:40 01.36  o07.4446 11,944 56.13 0.114
CH4ZA 02/19/86 771:15 00.80 414,469 7.025 56.93 0.114
DH42A C2/28/86 12:55 00.90 423,528 9.089 57.83 0.099
CH&2A G3/06/86 10:25 0C.70  429.434  5.896 $8.53 0.119
DH4ZA 03/13/856 09:48 (0.73 436,408 £.974 59.26 (.105
CH4ZA 03/26/86 09:460 01.39 449,403 12.995 60.65 0.107
DH42A 04/02/86 09:20 00.80 456.389 6.986 61.45 0.115
DH&2A 04/08/86 09:28 00.63  462.394  6.005 62.08 0.105
H42A G4/16/86 17:50 00.8% 470.493  8.099 62.97 0.110
0H42A 04/24/86 09:50 0G.67 L78.410 7.917 63.64 0.085
DH&ZA 04/30/86 10:36 00.7 484 442 5.032 64.40 0.12%
DH4L2A 05/06/86 10:00 0C.55 30,4617 5.975 64.95 0.092
DHL2A 05/13/86 10:00 00.73  (57.417  7.000 65.63 0.104
OH42A 05/20/86 11:00 00.7C  504.458  7.041 66.38 0.059
DH&2A 05/27/86 15:35 00.65 511.64%9 7.1 67.03 0.0%90
DHLZA 36/03/86 09:5G 00.66 £18.410 8.741 67.69 0.098
OHG2A 06710786 11:15 0C.54 525,469 7.059 68.23 0.076
SH42A 5£/17/86 10:37 00.45 $22.438 6.96% £3.88 0.093



Location

DH&G2A
DH&2A
DHG2A
0H42A
DHG2A

OH42A
DH42A

DH42A
DH4ZA

DH42A

DHL28
DHaZA
DH&2A

DH42A
DH42A
DH42A
DH&2A
DH&42A
DH42A
DHL2A
DH42A

DH4AZA
DH&AZA

Date

06/24/86
07/01/86
07/08/86
07/16/86
07/22/86
07/29/86
08/05/86
08/12/86
08/19/86
08/26/86
09/04/86

09/09/86
09/16/86
09/23/86
10/01/88
10/08/86
10/14/86
11/05/86
11/20/86
12/31/86
02/03/87
03/06/87
03/30/87
05/07/87
06/17/87

06/18/87
07/28/87

Time Liters
Rescved

P O

P S QT QY

R 10D D A

33

BRRUURYE
GR3.888888 88888888888

.

B I e s S
2020

REFERN2 RS YRRARICRENS

12:

12:35
10:45 2.6
10:56 2.52
11:10 3.17
10:30 2.94

11:56 0.1
11:03 3.07

w

A
1

BSEP OATA FOR HMOLE DH&2A

APPENDIX A
Page 56 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

539.448
566.576
§53.434
561.417
567.408
576.434
581.455
588.433
595.474
602.436
611.434

616.403
623.416
630.418
638.498
645,455
651.475
673.461
688.506
729.479
763.524
796 , 648
818.456
B856. 465
897.438

898.496
938.460

Dats through August 12, 1987

Days Cumulative Liters Remarks
Liters
Collected

Used
For
Calc.

pury
anl
@O

ER2E BERINRIE

]
oN

fEaN
RIBE

.51
.22
.85
.51
.12
.83
.49
.12

.25

.43

per
Day

3RER83

5

Static level not messured. )
valve broke off and left in hole after collecting
most of brine. Some brine Left in hole.

B8ottoa obstructed by object in hole,

EEEE]

o -0 - C
W = W (Y. X V) AV 3

83§

0.000 Approx. 0.01 Liter spilled. Some brine Left in
hole, no calc.

0.072 Calculated using 3.05 Liters (2.94 L. 6/17/87 plus
0.11 L. 6/18/87).

0.077



Location

OH215

DH215
0H215
DH215

DH215
DH21S
0H215
DH215
OH215
OH21S
DH21S
DH215
DH215
DH215
DH21S
0H215
DH21S
OH215
0H215
OH215
DH215
DH215
DH21S
0H215
DM215
DH215
DH21S
oM215
DH215
DH21S
0H215
pH215
DH215
DH215
OM215
0M215
DH215
o218
0H21S
OHR1S5
DH215
OH215
2H215
215
oH215
OH215
94215
2H215

SH215

H21S
7H215
OM215
JH215

0H215
0M215
3M215
K215

OH218
0H215
04215
2H215
0M213
SH215
oH215

Date

Tise Litars
Removed

01/02/83 00:00 NA

01/06/83 00:00 NA
04/20/84 00:00 NA

01/15/85

01/22/85
01/29/85
02/05/85
02/11/85
02/14/85
02/19/85
02/26/85
03/07/85
03/12/85
03/20/85
03/26/85
04/02/85
04/10/85
04/17/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/Q09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85
08/20/85
08/26/85
09/04/85
£9/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
©0/29/85
11/13/85
11/19/85

11/20/85

12/04/85
12/10/85
12/17/85
C1/03/8%

01/08/86
01/16/85
01723788
G1/29/8%

01/31/86
02/12/86
02/19/84
C2/28/86
Q3/06/86
03/13/86
03726/86

11:00 C0.05
12:00 00.08
12:00 00.08
12:00 00.04
13:00 00.06
11:00 00.03
10:35 00.07
12:10 00.09
10:30 00.12
12:30 00.10
14:00 00.11
11:30 00.05
13:00 00.0%
13:00 00.09
14:00 00.03
14:30 00.40
09:09 00.08
10:50 00.09
13:06 00.11
12:15 00.08
11:00 00.09
13:15 00.09
13:10 00.13
11:22 00.13
12:55 00.12
11:00 00.10
12:39 00.29
12:37 00.1
12:39 00.14
11:09 00.10
%1:20 00.11
13:17 00.17
12:57 00.1C
14:36 00.12
11:35 00.14
12:05 C0.0%
10:00 00.12
11:11 00.132
10:55 00.12
12:00 00.10
11:31 00.20
11:54 00.33
11:54 00.12
11:18 00.18
00:00 NA

00:00 NA

15:00 00.35
13:05 00.11
16:20 09.40
11:00 .00
11:25 00.36
1:00 00.70
12:00 00.63
00:00 NA

13:50 00.45
12:25 00.27
13:15 00.26
00:00 Na

12:20 00.%%
11:20 00.40
11:95 QC.72

BSEP DATA FOR HOLE DH215

APPENDIX A
Page 57 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000

0.000
0.000
14.458

21.500
28.500
35.500
61.542
44.458
49,441
56.507
65.438
70.521
78.583

316.471

137.625
343.545
320.597
367,458

372.476
380.458
2§7.520

2.000

395.576
414,552
429.514

£36.479
4Ha9 . 669

4
OFrOMONO NP ORONENNEO NG NCRONO NN NP NND NG~

—

-

Oata through August 12, 1987
Days Cusulative Liters Remarks

Used
for
Cale.
0.000

0.000

s8R B8
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BEEISY

997

g8 8318
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N
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Liters per
Collected Day
0.00 0.000
0.00 0.000
0.00 0.000
0.05 0.000
0.13 0.011
0.21 0.0M11
0.25 0.006
0.31 0.010
0.3 0.010
41 0.014
.50 013
.62 013
72 020
83 014

88

93

Q2

< OOOOQOPOOQOOO
999‘3&‘38§
[« XV K VEND gy

0000
[eYole)
-
W

O0OO0000U0QO
D ed 22D DD
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N -2 Ny -
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-
W On

Q17
018

Q7
719
Q57
gs9

.q7e
088
039
08 0]

.Cs
.C23
037
000
e
.as7
.055

Approximate date £140 drift was excavated at
$1950.

Uphole drilled 1/05/83 to 1/06/83.

Experimental brine collection device installed.
First data entry 1n BSEP Phase 1 collecting

progras.

Replaced collecting device.

Drip missing funnel.

salt crystals 1n container.

Salt crystals in container.

Salt crystals in container.

Salt crystals 1n container.

Floor Lowered 1n £140 rortn of this (ocation.
Floor of £140 drift excavatea, coitar of aownnotLe

OH216 destreved. )
Crossarift sxcavation at $1950 initiateg towara

east.

Brine overfiowing contatner. unknown amount ~ct
collectea.

Cressgritr excavation at S1950 initiated towara
west.

Stalactites removea frcm container,

Floor Lowered in £143 soutn of this location.
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gSEP DATA FOR HOLE DH216 APPENDIX A
Page 59 of 86

VIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Days Cumulative Liters Remarks

Location  Jate Time Liters Days 8
Removed Since Used Liters per
1/01/85 For Collected Day
Cale

DH216 01/02/83 00:00 NA 0.000 0.000 J3.00 0.000 Agmroxma:e date £140 drift was excavated at
$1950Q.

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.D000 Brine completely filled the 54.2 ft deep hole and
covered the top of the instrument head. B8rine
above instrument bailed and measured.

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 §6.507 28.007 0.19 0.000

OM216 03/26/85 11:30 NA 84.479 27.972 0.19 0.000 ory.

OM216  04/30/85 09:14 00.03  119.385 42.878 0.22 0.000 Gas bubbling around instrument head.

OH216 05/07785 10:52 00.04 126.453 7.068 0.26 0.006 Gas bubbling around instrument head.

DH216 05/14/85 13:15 00.02 133.552 7.099 0.28 0.003

DH216 05/21/85 12:55 00.01 140.538 6.986 0.29 0.001 Trace of brine above inatrument head.

ON216 05729785 12:00 00.06 148.500 7.962 0.35 0.008

oH216 06/04/85 13:15 00.04 154.562 6.052 .39 ¢.007

0H216 06/11/85 13:12 00.06 161.550 6.998 0.45 0.009

0H216 C46/18/85 11:25 00.09 168.4786  6.926 Q.54 0.073

DH214 06/25/85 12:55 00.14 175.538 7.062 G.48 (.020

oH216 07/02/85 11:00 0Q.11 182.458 6.520 0.79 0.016 colisr mined cut 11/19/85. Hole pluged with mucx.



Location Date

DHP4OY
OHP&O1

DHP4OY
DHP4O1
DHPAO1
OHPLO1
DHP4DY

10/29/86
01/06/87

00:
00:
03/06/87 09:
03/3q/87 09
0k/22/87 1
06/11,87 1
07/28/87 1

OO-I
8

Time Liters
Removed

BSEP DATA FOR HOLE DHP4O1

APPENDIX A
Page 60 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000
0.000

794 .385
818.385
841.465
8 .417
938.427

Data through August 12,

1987

Days Cusulative Liters Remarks

Used
For

Cale.

Liters
Collected

88

o000
Bdnan

per
Day

0.000 Drift excavated at 51950/€1320.

0.000 Uphole drilling 1n1t1ated 12/08/86, stopped an
12/09/86 at 27.9 ft. Dritling resumed 1/02/87 and
completea 1/06/87.

000 First time collected.

Stalactite growth beside funnel.

5EaRE 8

Clay accumutation in container.



Location

OHP4O2A
DHP4O2A
OHP6LO2A
OHP4O2A
DHPeO2A

DHP&O24

OHP4O2A

DHP&O2A
0HP4OZA
OHP4&OZA

Date Time Liters

Removed

10/29/86 Q0:00 NA
12/05/86 00:00 NA
Q3/06/87 09:40 0.
03/30/87 09:15 G.
04/22/87 11:24 0.

07/08/87 00:00 NA

14
00
03

07/16/87 05:20 0.00

07/28/87 10:20 17.50
Q7/29/87 09:10 15.00
10/01/87 00:00 NA

AFPENDIX A
Page 61 of 86

BSEP DATA FOR HOLE DHPGO2A

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000
0.000
794.403
818,385
841.475

0.000

926.389

938.431
939.382
0.000

Data through August '2, 1987

Days Cumulative Liters Remarks

Used
For
Calc.

0.000
0.000
1.000
23.982
47.072

0.000

0.000

0.000
0.500
0.000

Liters
Collected

per
Day

Ivr88

o ocoocoo
o ocoooo
g 88888

8

0.000

17.67 0.000
32.67 0.000

0.00 0.000

Dr1ft excavated at S1950/E1320.
Downnole completed.
First time sampieq.

Bailer stuck in hole. HNole ocffset at the 45 foot
Level, can hear and see brine below the offset.
Horizontal pilot hole for Room 7 of the first
Waste Storage Panai started just north of this
location, drilled with brine.

Hole entirely filled with brine from drilling the
pilot /gas release hole for the Last room of the
first panel.

Removed 17.5 Liters of brine from hole, mostly
daritiing fluid, No catculation.

prilling brine removed from hole. Partral
evacuation, brine Left 1n hole, no zailcuiation.
Approximate date the salt muck stockpile was
placed at the aast end of $1950, covering tne
cotiar of this hole.



Location

EES12B
EEST28
EES128
EES128

EES128
EES12B
EES12B
E€5128
EES128
EES128
EES128
EES128
€ES128

EES12B
EES128
EES128
EES12B
EES128
EES128

EES12B

EES128

EES12B
EES128
EES128
EES128
EESi2E

Date

02/17/83
06/05/86
06/12/86
06/12/86

Q07/10/86
07/10/86
07/10/86
07/10/86
07/10/86
07/29/86
08/05/86
08/12/86
08/19/86

08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86

10/08/86

10/08/86

10/08/86
10/14/86
11/05/86
11/20/88
12/31/86

Time Liters
Removed

o»»

o388
Yo

e4 va 2o we

S£88
Swoos.3 [533

SEBBUEEYS

S8z
K&

USSR EBIRA-Oew

SRRRGR

3 533533
5 SIBBBE

3
o
wh
2
>

09:56 00.64

14:46 01.31
10:26 02.29
09:40 8.18
NA; NA
10:22 NA

3SEP DATA FOR MOLE EES12B
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WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Days Cumulative Liters Remarks
Liters
Collected

Days

Since Used
1/01/8% for
Cale.

-684.00 0.000
520.000 0.000
527.4606 527.406
527.431 0.025
555.469 28.038
555.478 0.009
555.486 0.008
555.492 0.008
555.523 0.031
$74.403 18.880
581.438 7.035
588.396 4.958
595.427 7.031
602.403 6.976
611.392 8.589
616.521 5.129
623.381 6.880
630.383 7.002
638.449 B8.066
645.409 6.960
645,413 0.004
645.615  0.202
651.635  5.820
673.403 21.968
&688.00Q0 14.397
729.432 $6.029

91

92.
94,
102.
102.
*02.

$ERU2R RAINB3EES

5888
Sooco
2
o

W
[=]

A4

45
74
E2
92
92

per
Day

160.00

6.485
0.393
0.372
0.000
0.200

Approximate date drift at N1420/E140 excavateq.
Excavation effects downhole arilled to 9.3 fr.

High Liters per day results from high initial
inflow rate through fractures after bailing.

See above, high liters per day.
See above, high Liters per day.
See above, high lLiters per day.
See above, high Liters per day.

Pumped to 3.0' level (total length of suction
hose).

Brine Left in hole although more evacuated than
usual. Brine Level at 7.95, top of muck at 8.80.
After total evcuation - rapid brine 1nflow with
gas. Connects with holes 3.8' W and 4.3' E. Hole
8.9' deep. 0.64 L taken 5 min. later.

High liters per day results from high 1nitial
inflow rate after bailing.

See apove.

Complete evacuation.



Location

EES218
EES218

EES218

EEs218
EES218
EES218
EES218
EES218
EES218
EES218
EES21B
EES218
EES218
EES218
EES218
EES218
EES21B
EES218
EEs218

EES21B

€ES218
EES218
EES218
EES27B
£ES21B

Date

07/26/85
07/09/86

Tiae Liters
Removed

07/09/86 09:17 4.5

Q7/09/86
07/16/86
07/16/86
07/18/86
07/22/86
07/28/86
Q7/29/86
08/05/86
C8/12/86
G8/19/86
08/26/86
09/04/86
09/09/86
09/16/86
09/23/86
10/01/86

10/08/86

16/08/86
10/14/86
11/05/86
11720/88
12/30/86

12:

n

12:

n

19:
08:

1
1
"
"
11
"
12

10:
10:
09:
12:

14:
12

12

NA:
NA:

0 1.6
17 4.6
26 Q.55
15 4.6
55 4.6
45 4.5
120 3.45
147 06.70
:30 04.75
:50 04.80
:20 04.78
125 04.85
130 04.86
51 04.84
50 04.92
14 04.39
52 05.49
34 00.36
55 04.94
;28 4.98
NA
NA

APPENDIX A
Page 63 of 86

BSEP DATA FOR HOLE EES218

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000
554.000

554 .387

554.507
561,470
561.517
563.469
567.83Q
573.365
576.472
581.691
588.479
535.493
602.472
§11.476
616.521
623452
630.451
638.385

645.536

645.607
651.538
673.519
688.000
728.000

C

0
554

a.

~J

21

Z

14.
$4.

NOOWVVENG N nr 00O

pata through August 12, 1987

Days Cumulative Liters Remarks

Used
For
alc.

.000
.000

287

.120
.963
047
.952
.361
.535
107
9
988
.04
579

.045
.93

.934
151

.07
.93
.981
481
2-

Liters per
Collected Oay
0.00 0.000
0.00 0.000
4.50 11,630
6.10 13.330
10.70 0.661
11.25 11.700
15.85 2.357
20.45 1.088
24.95 0.813
28.60 3.297
33.30 0.670
38.05 0(.480
42.85 (.684
47.63 0.685
$2.48 0.539
57.36 0.963
62.18 0.698
67.10 0.703
71.49 0.553
76.98 0.768
77.3% 5.07C
82.28 0.833
87.26 0O.227
87.26 Q.000
87.26 £.000

Approximate date drift at S700/E6S excavated.
Excavation effects downnhole arillied 7/08/86 to

7/09/86. _
High Liters per day results from high nitial

inflow through fractures after bailing.
See above, high Liters per day.

See above, high Liters per day.

Pumped to 8'level (totat length of suct:on hosel.
Bottom of muck.

Full to bottom of muck.
Full, moisture overflowing, oubbling viclentiy at

bottom. Approximately 1 ft. orine stril 1n nole.
Brine level right of salt-muck 1nterface §.20 feet

below floor.
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SEP DATA FOR HOLE GSEEP
: Page 64 of 86

W1PP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Location Date Time Liters Days Days Cumuiative Liters Remarks
Resoved Since Used Liters per
1/01/85 For Coliected Day
Caic.
GSEEP 11/21/84 0.000 0.000 0.00 0.000 Approximate date this part of Room G excavated.
GSEEP 08/28/85 0.000 0.000 0.00 0.000 Noticed damo area on floor at this location.
GSEEP 11/12/85 0.000 0.000 0.00 0.000 Damp area on floor near S. rib aporox. E1140 (45
ft. E. of DH3S) and at E1149. Crustea moist area
's about & ft. by & ft., has increased
GSEEP 11/12/85 0.000 0.000 0.00 0.000 noticeably in size over last two months. Damp area
covers 16 ft. E-W, 13 ft. N-S across width of Room
G.
GSEEP 11/12/85 0.000 0.000 0.00 0.000 Many weeps an Lower 3 ft. of S. rib. Brine is
seeping out of air pipe support hole.
GSEEP 11/26/85 12:00 03.00 329.500 1.000 3.00 0.000 First time collection. Dug out salt.
GSEEP 12/03/85 12:00 01.50 336.500 7.000 4.50 0.214 Partial removal.
GSEEP 12/04/85 12:00 01.13 337,500 1.000 5.63 1.130
GSEEP 12/10/85 12:00 01.80 343.500 6.000 7.43 0.300
GSEEP 01/23/86 12:00 00.50 387.500 44.000 7.93 0.011 Lots of salt in pool.
GSEEP 01/31/86 12:00 0C.96 395.500 8.000 8.87 0.117
GSEEP 02/12/86 12:00 Q2.23 4Q7.500 12.000 11.10 0.186 Pumped twice.
GSEEP 02/19/86 12:00 02.14  414.500 7.000 13.24 0Q.306
GSEEP 02/28/86 12:00 01.95 423.500 <.000 15.19 0.217 Partial removal. No pump, scooped with Deaker.
GSEEP 03/04/86 11:20 02.62 427.472 3,972 17.81 0.680
GSEEP 03/06/86 10:50 02.07  429.451 1.979 19.88 1.046
GSEEP 03/13/86 11:46 C3.23 436.450 7.039 23.11 0.459 Collected three times,
GSEEP 03/26/86 10:20 03.00 449.431 12.941 26.11 0.232
GSEEP 04/02/86 10:00 02.68 456.417 6.986 28.79 0.384
GSEEP 04/08/86 10:00 02.50 462.417  6.000 31.29 0.417
GSEEP 04/16/86 12:00 02.24 470.500 8.083 33.53 0Q.277
GSEEP 04/26/86 10:30 02.35 478.438 7.938 35.88 0.296
GSEEP 04/30/86 11:00 02.40 484.458 6.020 38.28 0.399
GSEE? 05/06/86 10:30 02.49  490.438 5.980 4.77 0.416
GSEEP 05/13/86 11:20 J32.66  497.472 7.034 63.43 0.378
GSEEP 05/20/86 11:20 02.44  S04.472  7.000 45.87 0.349
GSEEP 05/27/86 15:30 C3.11  511.646 7.%74 48.98 0.434
GSEEP 06/03/86 10:40 23.31  518.444 A.798 52.29 0.487
GSEEP 06/10/86 11:38 C3.21  525.485 7.0M1 $5.50 0.456
3SEEP 26/17/86 11:15 Q3.1 532,449 5.684 $8.61 (.445
3SEEP 06/24/86 11:00 04.60 539.458 5.389 £3.21 (.638& Very numid air n workings.
ZSEEP 57/01/86 14:0C 05.43 546.583 7.'25 58.64 G.7%2 Yery numia last weex, rain cn surface.
33EEP 07/08/86 10:50 C4.%4  333.451  4.&68 72.78 0.503
5G3EEP Q7/16/86 10:5C 22.32 $81.451 3.000 74,30 0.4&1
3SEEP 07/22/86 10:15 22.29  SA7.427 .976 78.39 .383
GSEE? 07/29/86 10:45 32.48 $74.4648 ?.021 31.07 0.3%
3SEEP C3/05/86 11:20 C2.60 331.472 7.024 83,67 (C.370
GSEEP 08/12/86 10:45 23.67 3 [¥5.) 6.976 a7.34 0.326
SSEEP 08/719/86 11:40 C3.50 $95.486 7.C38 $1.24 0.554
GSEEP 8/26/86 11:00 03.73  &52.458 6.972 34.97 0.535
GSEEP 29704/86 10:55 05.15% £11.455 g.997 100,12 0.572 Last «2ex nas been numio and rainy.
ISEEP 09/09/86 10:00 33.70 416.417 4.3462 03.82 2.746
SSEEP 09/16/86 10:25 03 .82 £23.434 7.017 07,64 G544
3SEEP C5/23/86 10:2C C4.29 430.431  6.997 111.93 0.613
SSEEP 1G/01/86 12:24 33.70 +38.517 2.088 1195.63 (.458
3SEEP 10/08/86 10:45 (03.80  445.443  5.9%1 199.43 0.548
33EEP “C/C8/86 164:37 7 .87 A45.4623  1.17% “21.30 10.490 Seccna coilection far tnis qay.
3SEEP 10/1C/86 0516 31.24 £47 . 3BS 1.7463 “22.%6 (.703
3SEEP ‘0716786 11:10 22,19 581.465 4 Q79 124.73 0.537
S3EEP “1/05/86 10:45 4 4k n73.448 27,933 729.17 C.202 Firsr T ne 3.74 (1ters, secona time (.70 lLiters.
3SEE? 19/20/86 12:02 0% 34 438.501 15.0S3 *33.01 £.255
ZSEEP 12/30/86 12:50 04 & 728,535 4D.02%4 137,45 Gt
5SEEP 02/03/87 13:45 Q.45 763,573 25.038 160.90 0.098
33EEP 03/04/87 11:.30 2.0 794,479 20.906 3. C.097
CSEEP 33/30/87 11:36 2.3% 318.482 24.003 L6471 0.7
SSEEP J5/07/87 11:48 3.3 356.452 X3.01G TL9.72 5.587
3SEEP 06/30/87 10:00 12.24  270.477 53,925 *81.9%6 0.227
SSEEP C7/16/87 10:30 11 .46 526,438 4.0 173,62 0.728
37/23/87 09:20 3.37 532 389 4.9 177,49 0.557
37/28/87 14:35 2.34 238.483  5.094 175.85 0..63
E 23/07/87 09:15 5.33 548,385 3.902 *35.18 0.538
ISEEP 02/12/87 10:12 2.33 333,425 5.040 "87.98 03.556



Location

16201
16201

16201
16201
16201

16201

16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16207
16201
16201
16201
15201
16201
16201
16201
15201
153201
16201
62M
15201
162801
13201
16201
G2
16201
16201
15201
G2
16207
G20
150201
15201
16201
1G2C

15201
G201

Date

03/16/83
03/20/83

11/30/84
01/08/85
01/09/85

01/15/85

01/22/85
01/29/85
02/05/85
02/11/85
02/19/85
02/26/85
03/05/85
03/12/85
03/20/85
03/26/85
04/02/85
04/10/85
04/17/85
04/23/85
04/30/85
05/Q7/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
£6/18/35
06/25/85
C7/02/85
07/09/85
07/16/85
07/24/85
07/30/85
G3/06/85
38/14/85
38/20/85
08/28/85
39/04/85
9/10/85
09/17/85
39/24/85
10/01/85
10/08/85
*0/15/85
10/23/85
10/29/85
11/05/85
11/13/85
*1/21/85
11/26/85
12/10/85

12/17/85 141

21/03/86
21/08/86
01/16/86
31/23/86
21/31/86
£2/12/86
02/19/86

Time Liters
Removed
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00.25
00.17
00.27
00.24
00.26
00.26
00.23
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0G.23
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1
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.23
.24
3
.24
.24
28
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.12
.15
.16
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.25
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BSEP DATA FOR HOLE 1G201

WIPP BRINE SAMPLING AND EVALUATICN PROGRAM

Days

S
1/Q

0.
0.

-3
7
8

14

21
28
35
41
49
56
63
70
78
84
N
99
106
112
119
126
133
140

148.
154.

161

168.
175.

182

189

=~ L un

2V NO WO

LA LAl O RO R N D) R Mg
QD s o

N LA
— )
o 0o

324.

329

43,
350.
247.
372.
220.
137.
55,
407,

414,

ince
1/85

000
000

.500
.500
617

.382

424
L4467
.389
.406
469
.406
.350
375
401
.382
.396
.396
.569
.500
.487
.438
458
465
417
450
472
446
413
453
481
.500
. 460
R
451
.503
475
637
453
.469
(424
422
431
485
448
453
442
.40
644
452
441
465
590
431
438
424
437
)
479
500

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
fFar
Calc.
0.000
0.000

1.000

39.000

P

SN2 00 U O S g 00 00 08 LN G0 (M~ g O G O

0.917
5.965

7.042
7.023
6.942
6.017
8.063
6.937
6.984
6.985
8.026
5.981
7.014
8.000
7.173
5.931
6.987
6.951
7.020
7.007
7.952
6.073
.582
974
.987
045
.023
.019
.960
L9864
oco7
052
972
.942
.036

16
955
.998
809
.34
383
.005
.589
.59
043
.048
949
.Ge4
.1es
841
LJo7
.686
007
.0%5
.983
.G21

i B AL e SNV EEN RN I NI Mo Sy N

Liters per
Collected Day

0.00 0.000 Approximate date the west side of SPDV Test Room 2
excavated.

0.00 0.000 Approximate date hole drilled, inclinometer guide
tube partially grouted into hole 3/28/83.

63.10 0.000 First time collected, 63.10 liters removed.

64.62 0.000 Partialy evacuated, some brine left in hole.

67.10 2.704 Some fluid was lost. Should add 1.52 Liters from
partial evacuation day before to this volume for
liters/day calculation. Volume high

67.43 0.055 for 1/09/85 because some brine was stored behind
the Liner and drained into hole after initial

draining.

67.81 0.054
68.06 0.036
68.36 0.043
68.60 0.040
68.92 0.040
69.18 0.037
69.43 0.036
69.68 0.036
69.85 0.021
70.12 0.045
70.36 0.034
70.62 0.033
70.88 0.036
71.11 0.039
71.32 0.030
71.55 0.033
71.79 0.034
72.02 0.033
72.32 0.038
72.48 0.026
72.70 0.032
72.91 0.030
73.13 0.032
73.36 0.033
73.60 0.034 Brine eTfervesces.
73.87 0.038 Brine eTfervesces.
76.18 0.033
74.42 0.040
74,66 0.034
74.94 0.035
75.20 0.044
75.41 0.G26
75.57 0.023
75.69 G.020
75.84 (0.0G22
76.00 C.023
76.1% 0.019
76.31 0.028
76.648 §.024
TH.67 G.024
76.87 0.023
77.00 C.0e7
77.24 0.030
77.49 0.031
77.64 0.030
77.99 (0.025 Two weeks.
78.22 0.032
78.64 0.025
78.84 0.040
79.00 ©.020
73.15 0.027
79.32 0.4921
79,57 0.021
79.74 C.024



Location

16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
162t
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201
16201

16201
16201
16201
16201
16201
12201

Date Time

02/28/86 13:45
03/06/86 11:00
03/13/86 10:27
03/26/86 10Q:25
04/02/86 10:05
04/08/86 10:15
04/16/86 12:30
04/24/86 10:35
04/30/86 11:14
05/06/86 10:40
05/20/86 11:30
05/27/86 16:10
06/03/86 10:45
06,10/86 11:45
06/17/86 11:22
06/24/86 11:20
07/01/86 14:20
07/08/86 10:55
07/16/86 11:00
07/22/86 10:20
07/29/86 10:55
09/04/86 11:00
09/09/86 09:15
09/16/86 10:28
10/01/86 12:31
10/08/86 11:25

10/14/86 12:14
11/05/86 11:55
11/20/86 NA:

12/30/86 01:13
02/04/87 09:30
53/06/87 13:00

Liters
Removed

02.57
00.19

00.53

(@]
[V
p

BSEP DATA FOR HOLE 16201

JIPP BRINE SAMPLING AND EVALUATION >ROGRAM

Days

Since
1/01/85

423.
429.
.635
“49.
456.
627
470.
478.

490.
504.
674
518.
525.
532.
539.
546.
553.
.458
567.
574.
.458
616.
623.
638.
645 .

511

561

611

651

673,

728.
764 .
?94.

573
458

434

521
441

479

450
474
472
597
455

431
455

385
436
522
476

.510

497

051
336
542

Data through August 12, 1987

Days Cumulative Liters Remarks

Used

Calc.

-

6.
20.
33.

“li,

v

55.
62.

21.
36.
76.5
36.

L1e]

LN

7 .
82.
89.

126.

131.

138.

154,

161,

2883387

0
n
o

027

345

Liters
Collected

per
Day

.
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Not collected, sampler left in hole.

Solvent odor, fluid "frothy" n container.

evacuation 1n 161 days.

wrong cailer, not collected.

First
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BSEP DATA FOR HOLE 16202

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata 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.
16202 04/08/83 0.000 0.000 0.00 0.000 approximate date west side of SPDV Test Room 1
excavated.
16202 04/10/83 0.000 0.000 0.00 0.000 Approximate date hole drilled, inclinometer guide
tube partially grouted into hole 4/21/83.
16202 11/30/84 12:00 52.00 -31.500 1.000 52.00 0.000 First time collected. )
16202 01/08/85 12:00 12.58 7.500 39.000 64.58 0.323 volume high because some brine was stored behind
the Liner and drained into hole after initiat
draining.
16202 01/15/85 09:25 00.59 14.392 6.892 65.17 0.086
16202 01/22/85 12:00 00.34 21.500 7.108 65.51 0.048
16202 01/29/85 12:00 00.33 28.500 7.000 65.84 0.047
16202 02/05/85 10:17 00.41 35.428 6.928 66.25 0.059
16202 02/11/85 (09:30 00.27 41.396 5.968 66.52 0.045
16202 02/19/85 12:00 00.32 49.500 B.104 66.84 0.039
16202 02/26/85 12:00 00.25 56.500 7.000 67.09 0.036
16202 03/05/85 09:03 00.20 63.377 6.877 67.29 0.029
16202 03/12/85 08:58 00.23 70.374 6.997 67.52 0.033
16202 © 03/20/85 09:16 00.25 78.386 8.012 67.77 0.031
16202 03/26/85 09:00 00.18 84.375 5.989%9 67.95 0.030
16202 04/02/85 09:10 00.19 91.382 7.007 68.14 0.027
16202 04/10/85 09:19 00.21 99.388 8.006 68.35 0.026
16202 04/17/85 13:56 00.18 106.581 7.193 68.53 0.025
16202 04/23/85 12:12 00.14 112.508 5.927 68.67 0.024
16202 04/30/85 13:00 00.15 119.542 7.034 68.82 0.021
16202 05/07/85 10:40 00.14 126.444  6.902 68.96 0.020
16202 05/14/85 11:16 00.14 133,469 7.025 69.10 0.020
16202 05/21/85 11:30 00.14 140.479 7.010 69.24 0.020
16202 05/29/85 10:00 00.15 148.417 7.938 69.39 0.01%9
16202 C6/04/85 12:10 00.11  154.507  6.0%0 69.50 0.018 ,
16202 06/11/85 11:40 00.12 161.486 6.979 69.62 D.077 Hole entry becoming tignt due to shear closure of
guide tube.
16202 06/18/85 10:55 00.12  1£8.455  6.969 69.74 0.017
16202 C4/25/85 09:50 00.11  175.430  4.935 69.85 0.016
16202 87/02/85 11:30 00.11 182.479 7 .069 69.96 0.016
18202 C7/09/85 11:15 00.09  189.469  £.99C 730.05 0.013 8rine effervesces.
16202 J7/16/85 12:19 00.07  196.513 7.044 73.12 0.07C Brine erfervesces.
16202 £7/264/85 11:15 00.11 204, 459 7.9%6 730.23 0.0%¢
16202 C8/06/85 11:08 ($0.18  217.484 12.995 70.41 §.0%4 Not sampied last weex.
16202 08/14/85 12:17 00.09 225.512 B.048 7C.50 0.0
16eG?2 08/20/85 11:00 G0.06 231.458 3.946 70.56 0.010
1G2C2 78/28/85 1C:0G GO.1 239.4617 7.359 70.69 0.016
16202 39/04/85 10:00 00.09 246 417 7.000 TD.78 0.013
16202 09/10/85 11:35 00.09  2%52.483 &.066 70.87 C.0%S
16202 G3/17/85 10:00 00.13  239.417  6.934 1.00 C.019
16202 9724785 10:00 C6.1 266,477  7.000 71.10 0.014
15202 12/01/85 30:35 00.08 273. 441 7.024 71.18 0.011
16202 “C/08/85 17:15 00.10  280.449 7.028 71.28 (.014
16202 4/08/86 11:00 NA 462,658 181.989 71.28 G§.000 Guige tuoe baaly gistorteo. net cculected.
16202 C4/26/86 1G:50 N £78.4571 137.982 71.28 0.000
16202 25/06/86 11:C0 NA 50,458 209.989 71.28 0.0C0
16202 33720786 11:20 KA 34,477 226,070 77.28 0.00C
16202 J4/703/86 10:55 NA 18,455 237.G86 71.28 0.0C
16202 T4/17/86 11:28 NA $322.4685 232.01%4 71.28 0.CC0
16202 07/29/86 11:06 NA 574 463 233.994 71.28 0.000
16202 09/04/86 11:50 NA 611.493 331.024 71.28 0.000
16202 1G/01/86 12:45 NA 638.531 238.062 71.28 G.0CO Not coilectea.
15202 10/08/86 11:50 D5.06 45,493 355.024 74.34 (G.016 First tome coilected 1n 3 year.
13202 10/14/86 12:23 00.17  &57.%16 5.023 76,517 0.028
18202 11/05/86 12:10 Q.24 573.507 21.991 75.75  0.011
16202 11/20/86 NA: NA 688.000 14.4%3 74.75 0.000
16202 T2/30/86 NA:  NA 728.000 $4.493 76.75 0.0C0
16202 J2/06/87 09:45 00.99 7€4.406 50.899 77.74 G.017 Paint cnips in brine, smeiled like paint thinner.
icet2 22/06/87 13:10 0.36 724 549 20,14 78£.10 0.C12
iz20e ~7/28/87 10:00 0.00 $38.417 143,268 78.10 0.000 Hole pincheg shut by snear ciosure. Unaole to get

sampLer cown NoLe.



Location

JRILOT

JPILOT

JPILOY
JPILOT
JPILOT

Date Time Liters
Removed

04/14/84

04/02/85 11:35 D0.02

04/10/85 11:30 00.02
04/17/85 10:00 00.02
04/23/85 13:05 00.05
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BSEP DATA FOR HOLE JPILOT

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000

91.024

99.479
106.417
112.545

Data through August 12, 1987

Days Cumulative Liters Remarks
Liters
Collected

Used
For
Calc.

0.000

1.000

8.455
6.938
6.128

0.

OO0 O
S h .
-

8 8

&R

per
Day

0.000 Room J Excavated 4/11/84 to 4/14/84. N1100 drift
north of Room J excavated 3/09/83. SPDV Test Room
2 excavated 3/10/83 to 3/20/83.

0.000 Pilot hole drilied for 36' dia. hole, first time
collected.

0.002

0.003

0.008
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BSEP DATA FOR KOLE JROGMPIT
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WIPP BRINE SAMPLING AND EVALUATION PROGRAN

pata tnrough August 12, 1587

Location Jate Time Liters Days Days Cumulative Liters Remarks
Removed Singce Used Liters per
1/01/85 For Collected Jay
Calc.
JROOMPIT 04/14/84 0.000 0.0QC 0.00 0.000 Room . Excavatea #/11/84 to 4/14/86. N1100 drifr
north of Room J excavated 3/09/83. SPDV Test Rooa
2 excavated 3/10/83 to 3/20/83.
JROOMPIT 11/29/84 10:00 75.00 -32.583 1.000 75.00 0.000 Cver 20 gallons of brine ano sait crystals
shoveled out. P1t blawn dry with air hose. First

time Davied.
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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.
L1525 06/28/85 0.000 D.000 0.00 0.000 Downhole drilled.
L1525 08/20/85 0.000 0.000 0.00 0.000 wet.
L1525 09/17/85 0.000 0.000 0.00 0.000 wet.
L1825 12/10/85 09:00 02.84 343.375 1.000 2.84 0.000 First time collected.
L1825 12/17/85 09:00 00.18 350.375 7.000 3.02 0.026
L1525 01/03/86 09:00 00.25 367.375 17.000 3.27 0.015
L1825 01/08/86 09:00 00.10 372.375 5.000 3.37 0.020
L1825 01/16/86 09:00 00.13 380.375 8.000 3.50 0.016
L1825 01/23/86 09:00 00.11 387.375 7.000 3.617 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
L1525 02/19/86 09:00 00.12 414.375 7.000 4.05 0.017
L1825 02/28/86 09:00 00.15 423.375 9.000 4.20 0.017
L1825 03/06/86 09:15 00.10 429.385 6.010 4.30 0.017
L1525 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 04/02/86 08:20 00.11  456.347 6.986 4.71 0.016
L1825 04/08/86 08:30 00.09 462.354 6.007 4.80 0.015
L1825 04/16/86 10:25 00.10 470.434 8.080 4.90 0.012
L1825 04/24/86 08:55 00.13  478.372 7.938 5.03 0.016
L1525 04/30/86 09:25 00.10 484.392 6.020 5.13 0.017 Suction probe installed.
L1825 05/06/86 09:05 00.09 490.378 5.986 5.22 0.015
L1525 05/13/86 09:00 00.10 497.375 6.997 5.32 0.014
L1525 05/20/86 09:20 00.10 504.389 7.014 5.42 0.014
L1s25 05/27/86 14:20 00.10 511.597 7.208 5.52 0.014
L1825 06/03/86 08:55 00.10 518.372 6.775 5.62 0.015
L1525 06/10/86 09:33 00.10 525.398 7.026 5.72 0.014
L1s2s5 06/17/86 09:24 00.10 532.392 6.994 5.82 0.014
L1525 06/24/86 09:33 00.10 539.398 7.006 5.92 0.014
L1825 07/01/86 12:08 00.10 546.506 7.108 6.02 0.014
L1825 07/08/86 09:15 00.10 = 553.385 6.879 6.12 0.015
L1825 07/16/86 09:24 00.12 561.392 8.007 6.24 0.015
L1825 07/22/86 0B:59 00.09 567.374 5.982 6.33 0.015
L1825 07/29/86 09:27 00.10 574.394 7.020 6.43 0.014
L1825 08/05/86 09:51 00.09 5B81.410 7.016 6.52 0.013
L1525 38/12/86 0%:20 00.10 588.389 £.979 6.62 0.014
L1525 08/19/86 10:03 00.10 595.419  7.03C .72 0.014
L1825 08/26/86 09:36 00.10 £02.400 £.931 6.82 0.014
L1825 J9/04/86 09:15 00.12 611.385 3.985 6.94 0.013
L1525 09/09/86 11:38 00.08 616.485 5.100 7.02 0.0%6
L1825 09/16/86 09:02 00.09 623.376 &.891 7.11 0.013
L1825 09/23/86 09:08 00.10 630.381 7.005 7.21 0.014
L1325 10/01/86 09:58 00.10 638.415 8.034 7.31 0.012
L1525 10/08/86 09:24 00.10 645.392  46.977 7.41 0.014
L1525 10/14/86 10:09 0G0.07 651.423 5.037 7.48 0.012
11525 11/05/86 09:32 0.27 £73.397 21.974 7.75 0€.0%2
L1825 11/20/86 10:13 00.18 688.426 15.029 7.93 0.012 ]
L1825 12/31/86 10:42 00.41  729.446 471.020 8.34 0.010 Suctien Lysimeter removed.
L1825 03/0&/87 12:20 0.81 794.514 65.068 3.95 0.009
11825 G3/31/87 1G:25 0.00 819.434 24.920 £.65 0.000 orv.
£1s2s 35/07/87 08:35 0.2 856.358 61.844 $.28 0.005
L1825 C6/18/87 12:25 Q.42 £68.517 42.139 .70 0.010
L1825 27728787 13:09 0.4 538.548 43.021 10.14 0.OM



Location

L1s26
L1526
L1526
L1526
L1526
L1526
L1826
L1826
L1826
L1526
L1526
L1826
L1826
L1826
L1826
L1526
L1526
L1526
L1s26
L1526
L1826
L1s26
L1826
L1826
L1s26
L1s26
L1s26

Date Time Liters
Removed

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
07/16/86 09:05 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 Q.07
07/28/87 13:13 0.10

BSEP DATA FOR HOLE L1S26

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Days Days Cumulative Liters Remarks
Since Used Liters
1/01/85 For Collected
Calc.
0.000 0.000
0.000 0.000 Downhole drilled.
0.000 0.000 Dry.
0.000 0.000 Dry.
0.000 0.000 ory.
0.000 0.000 Dry.
456.347 1.000 First time collected.
478.372 22.025
504.389 26.017
525.392 21.003
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

CPOBO0000000000000000000000
BIIBBRRAZURRALUENE 23838388
OO00O0000000000000000000000
g88888888888888888838888858

APPENDIX A
Page 71 of 86

Room L1 excavated 4/19/84 to 4/21/84.

Ory.
Ory.
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BSEP DATA FOR HOLE L1527

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Data through August 12, 1987

Llocation Date Time Liters Days Days Cumulative Liters Remarks

Removed Since Used Liters per

1/01/85 For Collected Day
Calc.

L1527 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/8B4.
L1527 07/01/85 0.000 0.000 0.00 0.000 Downhole drilled.
L1827 08/20/85 0.000 0.000 0.00 0.000 Wet.
L1827 09/17/85 0.000 0.000 0.00 0.000 Wet.
L1s2? 12/10/85 09:00 00.83  343.375 1.000 0.83 0.000 First time collected.
L1s27 12/17/85 0.000 0.000 0.00 0.000 wet, partial pool in bottom, none collected.
L1s27 01/03/86 09:00 00.10 367.375 24.000 0.93 0.004
L1s27 01/16/86 09:00 00.05 380.375 13.000 0.98 0.004
L1s27 02/12/86 09:00 00.08 407.375 27.000 1.06 0.003
L1527 02/19/86 09:00 00.04 414.375 7.000 1.10 0.006
L1s27 02/28/86 09:00 00.06 423.37S 9.000 1.16 0.007
L1s27 03/13/86 08:35 00.08 436.358 12.983 1.246 0.006 Two weeks collection.
L1s27 03/26/86 08:45 00.06 449.365 13.007 1.30 0.005
L1s27 04/08/86 08:30 00.07 462.354 12.989 1.37 0.005
L1s27 04/24/86 09:05 00.08 478.378 16.024 1.45 0.005
L1s27 05/06/86 08:55 00.05  490.372 11.994 1.50 0.004
L1s27 05/13/86 08:50 00.04 497.368 6.996 1.54 0.006
L1s27 05/27/86 14:20 00.07 511.597 14.229 1.61 0.005
L1s27 06/10/86 09:25 00.06 525.392 13.795 T 1.67 0.004
L1527 06/17/86 09:15 00.04 532.385 6.993 1.71 0.006
L1s27 06/24/86 09:22 00.04 539.390 7.005 1.75 0.006
L1se? 07/01/86 11:56 00.04 546.497 7.107 1.79 0.006
L1s27 07/08/86 09:18 00.04 553.388 6.891 1.83 0.006
L1s27 07/16/86 09:09 00.04 561.381 7.993 1.87 0.005
L1s27 07/29/86 09:17 00.07 574.387 13.006 1.94 0.005
L1s27 08/12/86 09:08 00.06 588.381 13.994 2.00 0.004
L1527 08/19/86 09:52 00.05 595.411 7.030 2.05 0,007
L1s27 08/26/86 09:26 00.04 602.393 6.982 2.09 0.006
L1s27 09/04/86 08:57 00.05 611.373 8.980 2.14 0.006
L1s27 09/09/86 11:28 00.04 616.478 5,105 2.18 0.008
L1s27 J9/16/86 08:53 00.04 623.370 6.892 2.22 0.006
L1s27 09/23/86 08:56 00.03 ¢30.372 7.002 2.25 0.004
L1s27 10/01/86 09:49 00.03 638.409 8.037 2.28 0.004
L1827 11/05/86 09:06 0.06 6£73.379 24.970 2.34 0.002
L1527 11/20/86 10:02 00.04 £88.418 15.039 2.38 0.003
L1527 12/31/86 10:42 00.00 729.446 41.028 2.38 0.000 Wet, but not enough to remove.
L1827 23/06/87 12:20 0.13 794.521 65.075 2.51 0.002
Lise? 73/31/87 10:28 0.00 £19.436 24.915 2.51 $.000 ory.
L1827 25/07/87 CR:39 0.07 356.360 51.839 2.58 0.001
Lisa? 06/18/87 12:320 0.1 898.521 42.161 2.69 0.003
L1s27 J7/28/87 13:14 0.1 ¢38.551 40.030 2.87 0.004



Location

L1528
L1528
L1528
L1528
L1828
L1s28
L1s28
L1528
L1528
L1528
L1528
L1s28
L1528
L1528

Date Time Liters
Removed

04/21/84

07/12/85

08/20/85

09/17/85

12/10/85

12/17/85

11/05/86 09:08 0.1
11/20/86 NA:  NA
12/31/86 10:42 NA
03/06/87 12:30 NA
03/31/87 10:31 0.00
05/07/87 08:39 0.00
06/18/87 12:35 0.00
07/28/87 13:24 0.09
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BSEP DATA FOR HOLE L1528

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

000
.000
0.000
673.381
688.000
729. 446
794.521
819.438
856.360

coooo

Data through August 12, 1987

Days Cumulative

ised
For
Calc.

3833588

14.619
41.011
121.140
24.917
61.839

B98.524 104.003
938.558 144.037

Soopoopooo000n
¥32233228888838
ooooPooooooocoD
88888888888888

Liters Remarxs

Room L1 excavated 4/19/84 to 4/21/84.
Downhole drilled.

Dry.

Dry.

Dry.

Dry.

Dry.
Dry.
Dry.
Ory.
Dry.
Dry.



Location

L1829
L1529
L1829
L1529
L1829
L1S29
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1529
L1s29
L1529
L1529
L1529
L1529
L1529
L1s29
L1s29
L1s29
L1529
L1529
L1s29
L1529
L1529
L1529
11529
L1529
L1829
L1529
11529
11529
1529
11829
11529
L1529
L1529
L1529
L1529
L1529
L1529

L1829
11529
L1529
1829
L1829

L1825
L1829

L1529

Date Time Liters
Removed

04/21/84
07/15/85
08/20/85
09/17/85
12/10/85 09:00 02.20
12/17/85 09:00 00.30
01/03/86 09:00 00.71
01/08/86 09:00 00.24
01/16/86 09:00 00.40
01/23/86 09:00 00.32
01/31/86 09:00 00.34
02/12/86 09:00 00.41
02/19/86 09:00 00.25
02/28/86 09:00 00.23
03/06/86 09:20 00.13
03/13/86 08:35 00.16
03/26/86 08:50 00.27
04/02/86 08:30 00.15
04/08/86 08:40 00.11
04/16/86 10:35 00.13
04/24/86 09:10 00.12
04/30/86 09:35 00.12
05/06/86 09:00 00.12
05/13/86 08:55 00.12
05720/86 09:20 00.11
05/27/86 14:20 00.13
06/03/86 08:53 00.13
06/10/86 09:37 00.14
06/17/86 09:21 00.13
06/24/86 09:30 00.14
37/01/86 12:06 00.15
J7/08/86 09:25 00.13
07/16/86 09:21 00.16
07/22/86 09:00 00.11
07/29/86 09:25 00.12
08/05/86 C9:48 00.13
08/12/86 09:18 00.14
28719786 10:01 0Q.18
08/26/86 09:34 00.25
27/04/85 (G9:10 00,60
C2/09/86 11:37 00.48
09/16/86 09:15 00.76
09/23/86 09:06 00.77
“0/01/86 10:00 00.74

10/08/86 (09:28 00.59
10/14/86 10:12 GC0.67
11/05/86 0%:35 0.80
11/20/86 10:27 05.40

12/31/86 10:32 06.48
03/06/87 12:40 10.32
C3/31/87 10:33 4.19

35/07/87 08:45 18.82
C5/08/87 08:45 13.35

C6/17/87 14:30 16.31
26/18/87 12:25

07/28/87 13:25 11.32

2SEP DATA FOR HOLE L1S29

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

539.

567.
574.
£81.
£88.
£35.
&02.
11,
616.
£23.
&30.
638.
&45.
£51.
£73.
&88.

729.
794.
219.
256.
857.3

&57.
8.525

918.

590

559

Cata through August 12, 1987

Days Cumulative Liters Remarks

Used Liters
For Collected
Cate.

0.000 0.00
0.000 0.00
0.000 0.00
0.000 0.00
1.000 2.20
7.000 2.50
17.000 3.21
5.000 3.45
8.000 3.85
7.000 4.17
8.000 4.51
12.000 4.92
7.000 5.17
9.000 5.40
6.014 5.53
6.969 5.69
13.010 5.96
6.986 6.11
6.007 6.22
8.080 6.35
7.941 6.47
6.017 6.59
5.976 6.7
6.997 6.83
7.017 6.94
7.208 7.07
6.773 7.20
7.031 7.34
6.989 7.47
7.006 7.61
7.108 7.76
£.888 7.89
7.998 8.05
5.985 8.16
7.017 8.28
7.016 8.41
£.980 8.55
7.029 8.73
5.682 2.99
3.983 5.59
$.102 *0.07
£.902 10.83
5.993 11.60
8.033 12.34
5.977 13.03
5.03 13.70
21.974 14,50
15.036 20.10
41.004 26.58
£5.039 16.90
c4.910 49.09
3£.927 9.9
3.000 72.2%
1.000 29.59
«2.160 73.23
40.034 104.55

per
Day

ZERREEES

§

QR
S

0000000000000
8(30
&

(=)o o)
o000
NN
2 WN

0.021

Downhole drilled.
Wet.

Wet.

First time coliected.

Suction probe instailed.
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.000 Room L1 excavated 4/19/84 to 4/21/84.

0.7C liters 1ir prope. Cpened hele ana found
suction tube ficating on orine. 3alled hoie dry.

Suction Lysimerer removed.

Not pumped dry, brine ieft in hote, no

calcdLation.

Partiai removai., ne calculation.
Usec 33.32 Liters in 42.16 davs for catculation
(5/08/87, 6/17/87, and 6/18/87).



Location

L1530
L1830
L1830
L1530
L1830
L1830
L1830
L1530
L1530
L1530
L1530
L1530
L1830
L1S30
L1530
L1530
L1530
L1830
L1530
L1s30
L1830
L1530
L1830
L1830
L1830
L1530
L1530
L1530
L1530
L1530
L1s30
L1530
L1530

L1830

Date

04/21/84
07/15/85
08/20/85
09/17/85
12/10/85
12/17/85
01/23/86
02/12/86
03/26/86
04/08/86
04/24/86
05/06/86
05/13/86
05/27/86
06/17/86
07/01/86
87/16/86
07/29/86

09/04/86
09/09/86
09/23/86
10/01/86
10/14/86
11/05/86
11/20/86
12/31/86
03/06/87
03/31/87
05/07/87
05/08/87
06/17/87
06/18/87

07728/87

Time Liters
Removed

09:00 00.07
09:00 00.09
08:45 00.32
08:35 00.13
09:10 00.10
09:00 00.05
08:50 00.05
14:20 00.08
09:17 00.07
11:58 00.05
09:10 00.03
09:19 00.04
09:53 00.04
09:00 00.04
11:29 00.02
08:58 00.02
09:51 00.02
10:01 00.00
09:35 NA
NA: NA
10:08 00.05
12:45 0.21
10:33 0.15
09:37 22.87
08:35 16.28
14:35 17.42
12:40 0.53
13:29 3.82
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BSEP DATA FOR HOLE L1530

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

819.440
856.401
857.358
897.608
898.528

938.562

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
for
Calc.

Liters
Collected

N2522888888

»ra
OF2—223a3a2asasv s 3000000C00000000O
0 00 0 e O B a1
0
o FJFJFJFJFJF)s:F:c)cDS)FJCJFJC)fDCJF)C)C)C)C)C)CJC)C)C)C)CDC)C)C)C)

per
Day

838858888

$8888388883888888882

3 2883
LV B N 0

Room L1 excavated 4/19/84 to 4/21/84.
Downhole drilled.

Dry.

Dry.

Dry.

Dry.

first time collected.

Ory.
ory.

Brine Left in hole, no calculation.

Brine Left in hole, no calculation.

Used 34.38 liters in 42.127 days for caiculation
(5/08/87, 4/17/87, and 6/18/87).



APPENDIX A
BSEP DATA FOR HOLE L1531 Page 76 of 86

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

data through August 12, 1987

Location Date Time Liters Days Days Cumuiative Liters Remarks

Removed Since Used Liters per

1/01/85 For Coltected Day
Catc
L1s31 04/21/84 0.000 0.000 0.00 0.000 Room L1 excavated 4/19/84 to 4/21/84. Hote dritled
before 12/85.

L1s3 J7/24/85 0.000 0.000 0.00 0.000 downhole drilled.
L1831 8/20/85 0.000 0.000 0.00 0.000 Ory.
L1s31 09/17/85 0.000 0.000 0.00 0.000 Ory.
L1s31 12/10/85 0.000 0.000 0.00 0.000 Ory.
L1831 12/17/85 0.000 0.000 0.00 0.000 dry.
L1831 11/05/86 09:35 NA 673.399 1.000 0.00 0.000 Ory.
L1531 11/20/86 NA: NA 688.000 15.601 0.00 0.000 Instailed vacuum probe.
L1s31 12/31/86 10:08 NA 729.4622 57.023 0.00 0.000 oOry.
L1s31 03/06/87 12:50 NA 794.535 122.136 0.00 0.000 Ory.
L1531 03/31/87 10:33 0.00 819.440 24.905 0.00 0.000 ory.
L1831 05/07/87 09:41 0.73 856.403 61.868 0.73 0.012
L1831 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



Location

L1532
L1s32
L1s32
L1s32
L1532
L1532
L1s32
L1s32
L1532
L1532
L1s32
L1s32
L1532
L1532
L1532
L1532
L1832
L1832
L1832
L1532
L1532
L1832
L1832
L1532
L1s32
L1532
L1532
L1532
L1532
L1832
L1832

Date

04/21/84
07/24/85
08/20/85
09/17/85
12/10/85
12/17/85

05/20/86 Q9
06/03/86 08
06/24/86 0%
07/16/86 09
07/29/86 09:
09
09
(94
09

888888883388888
NaBRBIIsRE38388RY

10/14/86 10:
11/05/86 09:
11/20/86 10:
12/31/86 10:15
03/06/87 12:50
03/31/87 10:37
40
4h
5

808

.3
.5
.2

2

Q4/22/87 1Q:
05/07/87 09:
06/18/87 12:
07/28/87 13:

Vig =2 a0

Time Liters
Removed

BSEP DATA FOR HOLE L1532

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Liters
Collected

DR

’

B

3232888888

©00000000000000000

w
put'y
90
S8
O 0o

per
Day

.000
.000
.000
.000

gR8R8888

8922
N2~

0.027

ooooo
goooo
WA AR
~NO~O

0.051

0.058

0.177
0.147

ooo
B2

bays Cumulative Liters Remarks

Downhole drilled.
Dry.

Moist.

Dry.

Dry.

first collection.

APPENDIX A
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.000 Room L1 excavated 4/19/84 to 4/21/84.



Location

L1533
L1533
L1533
L1533
L1533
L1533
L1533
L1533
L1833
L1s33
L1533
L1533
L1533
L1533
L1533
L1533
L1533
L1533
L1533
L1$33
L1533
L1833
L1833
L1s33
L1533
L1533
L1533
L1533
L1833
L1533
L1833
L1833
L1533
L1833
L1533
L1833
1533
1833
L1833
L1833
L1533
L1633
1833
L1833
11833
L1833
L1833
L1533
L1533
1833
L1533
11813
11833
L1833

Date Time Liters
Removed

04/21/84

07/23/85

08/20/85

09/17/85

12/10/85 09:00 01
12/17/85 09:00 11
01/03/86 09:00 21
01/08/86 09:00 06
01/16/86 09:00 09
01/23/86 09:00 08
01/31/86 09:00 09
02/12/86 09:00 15
02/19/86 09:00 12
02/28/86 09:00 11
03/06/86 09:20 09
03/13/86 08:40 10
03/26/86 08:50 20
04/02/86 08:30 10
04/08/86 08:38 08
04/16/86 10:30 11
04/26/86 09:10 12
04/30/86 09:30 10
05/706/86 09:00 09
05/13/86 08:55 1
05/20/86 09:20 12
05/27/86 14:20 12
06/03/86 08:50 12
06/10/86 09:28 12
06/17/86 09:19 12
036/24/86 09:25 13
07/01/86 12:00 00.11
07/08/86 09:20 10
27/16/86 09:14 13
27/22/86 08:52 10

J7/29/86 09:22
C8/05/86 Q9:43
38/12/86 09:13
28/19/86 09:5%

Ve 0088088288888 88 888 8888888888888388882888828882

38/26/86 09:29 18
09/04/86 09:04 22
29/09/86 11: 31 14
59/16/86 C8:55 1
09/23/86 09:02 17
10/01/86 09:54 20
10/08/86 09:29 18
10/16/86 10:06 00.17
11705/86 09:15 0.45
11/20/86 10:07 00.35
12/39/86 10:17 00.69
23/06/87 12:55 0.68
33/31/87 10:40 0.81
35/0G7/87 CF:40 1.50
36/18/87 ©2:30 4.39
37/28/87 12:45 2.10

APPENDIX A
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BSEP DATA FOR HOLE L1S33

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

673.
688.
729.
794,
219.
2356.
&98.
538.

385
422

538
bbs
407
535
573

pata through August 12, 1987

Days Cumulative Liters Remarks

Used Liters
For Collected
Catc.
0.000 0.00
0.000 0.00
0.000 0.00
0.000 0.00
1.000 1.01
7.000 1.12
17.000 1.33
5.000 1.39
8.000 1.48
7.000 1.56
8.000 1.65
12.000 1.80
7.000 1.92
9.000 2.03
6.014 2.12
6.972 2.22
13.007 2.462
6.986 2.52
6.006 2.60
8.078 2.7
7.944 2.83
5.016 2.93
5.979 3.02
6.997 3.13
7.017 3.25
7.208 3.37
6.77M 3.49
7.026 3.61
6.994 3.73
7.004 3.86
7.108 3.97
5.889 4.07
7.996 4.20
5.984 4.30
7.021 4,45
7.015 4.58
5.979 4.74
7.030 4.90
3.581 5.08
8.983 3.30
.102 5.44
4,892 5.60
7.004 .77
2.037 5.97
€.982 6.45
5.026 5.32
21.564 .77
15.037 7.12
41,806 7.81
65,110 2.49
264,906 3.30
26.963 10.80
42.128 15.19
5.018 17.29

per
Day

0.000 Room L1 excavated 4/19/84 to 4/21/84.
0.000 Downhole drilled.
0.000 wet.

0.000 Wet.

0.000 First time coilected.

Estimated, Lost some during collection.

.gz0

017
.Q70
.03
041
.104
.C52

CQOO0000OOOO0O0O00O00000O000O00O000000000
[=»]
N
w

86



Location

L1534
L1534
L1534
L1834
L1534
L1534
L1534
L1534
L1534
L1534
L1534
L1s34
L1834
L1534

Date Time Liters
Removed

04/21/84
07/18/85
08/20/85
09/17/85
12/10/85
12/17/85
11/05/86 09:15 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

APPENDIX A
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BSEP DATA FOR HOLE L1s34

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

pata through August 12, 1987

Days Days Cumulative (Liters Remarks
Liters
Collected

Since Used
1/01/85 For
Calc.

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

cosooooo000000
88888888288888
©0000000000000

per
Day

.000 Room L1 excavated 4/19/84 to 4/21/84.
.000 Downhole drilled.
000



Location

L1535
L1835
11535
L1835
L1835
L1835
L1835
L1535
L1835
L1835
L1835
L1535
L1535
L1535

pDate Time Liters
Removed

04/21/84
07/17/85
08/20/85
09/17/85
12/10/85
12/17/85
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 10:4
05/07/87 09:4
06/18/87 12:5
07/28/87 13:3,

cooo
8888
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BSEP DATA FOR HOLE L1535

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

794.542 121.
819.444 24
856.407 61.
898.536 103.
938.568 144.

Data through August 12, 1987

Liters
Collected

0000000000 C0O0O0O0O

3II3ILIBB8888
©0000000000000

per
Day

§8888888888888

Days Cumulative Liters Remarks

Room L1 excavated 4/19/84 to 4/21/84.
Downhole drilled.

Dry.

Ory.

Dry.

Dry.

Dry.
Ory.
Dry.
Ory.
Ory.
Dry.



Location

L1536
L1536
L1536
L1536
L1536
L1536
L1836
L1836
L1536
L1s36
L1536
L1536
L1836
L1536
L1536
L1536
L1536
L1s36
L1836
L1536
L1536
L1536
L1536
L1836
L1536
L1836
L1536
L1536
L1536
L1836
L1836
L1836
L1536
L1836
L1536
L1836
L1536
L1836
L1836
L1536
L1836
L1336

Date Time Liters
Removed

04/21/84
07/22/85
08/20/85
09/17/85
12/10/85 09:
12/17/85 09:
01703/86 Q9:
01/08/86 09:
01/16/86 09:
09:
09:
08:
08
0

Q
pr g
o
[+ ]

02/12/86
02/28/86
03/13/86

88888888
EIFRERIG

-
s

05/27/86 14:20
06/10/86 09:30
Q6/24/86 09:28
07/01/86 12:03
07/08/86 09:22
07/16/86 09:16
07/22/86 08:56
07/29/86 09:23
08/05/86 09:46
08/12/86 09:15
08/19/86 09:59
08/26/86 09:30
09/04/86 09:05
09/09/86 11:32
09/16/86 08:56
09/23/86 09:03
10/01/86 09:55
10/08/86 09:30
11/05/86 09:25
11/20/86 10:1

12/31/86 10:22
03/06/87 13:00
03/31/87 10:45
C5/07/87 0%:47
06/18/87 12:23
07/28/87 13:47

5-8888888888228883888

J
RECERERRIREIAIRRI2333838

CJC)OCJOSSD
_J.AO.()._J. . N
O AN N B

BSEP DATA FOR HOLE L1536

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

645356
673.392
688.424
729.432
794.542
319.448
556.408
898.537
R38.574

Data through August 12, 1987

Days Cumulative

Used
For
Calc.

-—
PNNN—2OoO00

888888888

i dh L os N W Y Y
MNONWHERNER SRR
0 - ~N N OO 0
22ER83NI58E288

7.019
7.016
6.978
7.031
6.980
8.982
5.103
6.891
7.005
8.036
6.983
27.996
15.032
41.0C8
65.110
24.906
26.9¢0
42.129
«3.037

Liters
Collected

Liters Remarks

per
bay

APPENDIX A

page 81 of 86

.000 Room L1 excavated 4/19/84 to 4/21/84.

.000 Downhotle drilted,

Wet.
Wet.

858

8

QO
285
o~NwW

Yellow color.

B8RER5ER888

’

OO0 00000000000000000000000000

8838R8888398R8858888888

First time collected.



Location

Date Ti

04/21/84
05/13/84

11/27/84 NA
05/14/85 11:

05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
07/30/85
08/06/85
08/14/85 08:
08/20/85 08:
08/28/85 08:
09/04/85
09/10/85
09/17/85
09/24/85
10/01/85
10/08/85
10/15/85
10/23/85
10/29/85
11/05/85
11/13/85
11/21/85
11/26/85
12 /03/85
©2/10/85
12/17/85
01/03/86
01/08/86
01716/86
21/23/86
£1/31/86
82/12/86
02/19/86
0z/28/86
03/06/86
03/13/8¢
2372€/86
04/02/86
24/08/86
S4/16/86
G4/24/86
04/30/86
05/06/86
05/13/86 C8:
15120/86 09:
05/27/86 14:
36/03/86 C8:
36/10/86 09:
06/17/86 09:
S6/2L/86 U5:
37/01/86 11
57/08/86 09:
27/16/86 G7:
07/22/86 08:

3833358

38333

F3oRES3RIREERI

R

333

RBIBCRRREI2388I

me

24

BRPEIRBIS8HRBREY
8888838888888888

8

SN
vivinoowm

—~ WO
~ O

BR88828 8838 E8RB888338888R8523888E8888888888

147
:00
125
I

158
02

125

115
145
150
140
:20
:10
120
235
215
;2%
120
;50
:20
:50
148

20
20
43
20
12
15
53
10
oo
45

Liters
Removed

Y
-

&

N3N 22NN NIVD=SOW

—
VWO WOON D2 DNWNW-

- NN
OO N

[ e NN ]
NN O

-2

-t >
AVLRN o)

N
[e:]

S
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BSEP DATA FOR HOLE L1X00

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
ince

1/01/85

0.
0.

-34.
133.

140.
148.
1564.

161

175.
182.
189.
196.

204
210

217.

225
231
239
246
252

259.
266.
273.
280.
287.
295.

301

24z

S8,
26,
229,
336.
343,
50.
267.
372.
230.
137.
395.
407.
414,
423,
429.
426,
449,
456,
L2,
470.
478,
484,
450.
£97.
554,

1

518.
$25.
532.
533.
546.
$33.

561

567.

000
000

417
475

523
417
392
.375
.378
372
458
382
383
.395
.363
380
.370
.37
.351
.381
.370
351
361
369
413
365
i3
479
.345
366
L7
392

538
543
378
392
375
385
406
368
403
472
382
354
358
344
351
431
368
389
368
267
385
597
363
389
383
385
495
382
.375
355

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Calc.

021
051
375
216
930
.05
835
014
583
.010
.021
.962
035
.069
.210
g72
.004
.986
.oa7
.c80
737
.021
.979
.999
.02
.208
766
.026
.594
.002
110
.B87
.593

Y
OO WO MO N_2ONNVNOENENSO RO NNNOOT NN NNVNIONG NN
a
-—
[ 3

NN N O N OV O

-4 O

3

Liters
Collected

&8 88

per
Day

0.000
0.000

0.000

QOOOO0O0DO0DDOODLDOOOOLODOODOO0OO00O00O
o
[A¥]
v

Room L1 excavated 4/19/84 to 4/21/84.

pownhole drilled 5/10/84 to 5/13/84. Brine entered
hole over weekend during drilling.

first time collected. Brine and salt muck.

Hole Looked dry due to floating salt dust on
surface of brine. Satt muck removed with brine.
Volume high due to near-hole storage.

Removed 1 lb. of salt muck with brine.

2 lbs. salt removed with brine during bailing.



Location

L1x00
L1x00
L1x00
L1x00
L1X00
L1x00
L1x00
L1xQ0
L1x00
L1X00
L1x00
L1X00
L1X00
L1X00
L1x00
L1x00
L1X00

L1X00
L1x00
L1x00

Oate

Q7/29/84 09:08

Time

08/05/86 09:33
08/12/86 09:05
08/19/86 09:49
08/26/86 09:20
09/04/86 08:55
09/09/86 11:25
09/16/86 08:50

09/23/86
10/01/86
10/08/86
10/14/86
11/05/86
11/20/86
12/31/86
C2/03/8?
03/06/87

04/10/87
06/17/87
Qv/28/87

o8

el 85593333

<88

B

53

55858838

Liters
Removed

8888888888
R8sV B¥Na

288

wne .

"N —
-~

00.36

APPENDIX A
Fage 83 of 86

BSEP DATA FOR HOLE L1X00

VIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

§74.
.398
388.
. 409

581
595

602.
.372
616.
623.
630.
638.
.387
17

611

645
651

673,
488.
729.
763.
794.

829.
897.
938.

381
378
189

478
368
370
407

376
408
a7
43
4«06

356
£83
547

pata through August 12, 1987

Days Cumulative Liters Remarks

Used Liters pefr
For Collected tay
Calc.
7.016 33,91 0.026
7.017 3411 0.029
6.980 36.31 0.029
7.03 34.51 0.028
6.980 34.70 0.027
8.983 34.95 0.028
5.104 35.11 0.031
6.892 35.30 0.028
7.00 35.50 0.029
8.037 35.72 0.027
6.980 35.90 0.026
6.030 36.04 0.023
21.959 36.56 0.024
15.032 36.92 0.024
41.009 37.80 0.021
34.031 38.41 0.018
30.958 38.99 0.019 Hole looked dry due to floating sait dust on
surface of brine.
24.990 39,67 0.075
0.000 40.50 0.00C 8rine Letr 1n hole, no caicutation.
1.000 41.50 0.018 Calcuiateq using 1.92 liters 1n 109.751 days

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



Location

L2€03
L2C03

L2003
L2¢03

L2c03
L2¢03
L2C03
L2¢03
L2¢03
L2C03
L2¢03
Leca3
L2c03
L2¢03
L2¢03
12¢03
1203
L2co3
L2¢03
L2¢03
L2¢03
L2c03
L2¢03
L2¢03
L2¢03
L2¢03
L2¢03
L2¢03
1.2¢03
L2¢03
L2co3
12603
L2¢03
L2c03
L2¢03
.2¢03
1.2¢03

Date Time Liters
Removed

04/25/84

03/26/85

04/02/85

12/17/85 12:39 05.15
01/03/86 08:55 00.24
01/08/86 09:20 00.01
01/16/86 08:50 00.04
01/23/86 09:10 00.03
02/12/86 08:40 00.10
064/16/86 10:15 00.60
04/24/86 08:45 00.10
05/06/86 08:40 00.16
C5/13/86 08:40 00.26
05/20/86 09:20 00.12
06/03/86 08:40 00.25
06/10/86 09:10 00.14
06/17/86 09:10 00.15
06/24/86 09:05 00.17
07/01/86 11:40 00.21
07/08/86 09:00 00.23
07/16/86 08:55 00.31
07/22/86 08:39 00.24
07/29/86 09:00 00.31
08/05/86 09:28 00.30
08/12/86 08:58 00.30
08/19/86 09:40 00.25
08/26/86 09:14 00.28
09/04/86 08:50 00.68
09/09/86 11:48 00.42
09/16/86 08:40 00.49
09/23/86 08:45 00.50
10/01/86 09:39 00.48
10/08/86 09:13 00.28
10/14/86 09:51 00.20
11/05/86 09:00 0.79
11/20/86 09:45 (0.38
32/31/86 09:40 01.36

APPENDIX A
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BSEP DATA FOR HOLE L2C03

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

0.000
0.000

0.000
350.527

367.372
372.389
380.368
387.382
407.361
470,427
478.365
490.361
497 .241
504.389
518.361
525.382
532.382
539.378
546,486
553.375
561.372
567.360
574.375
581.394
588.374
595.403
602.385
611.368
616.492
623,361
630.365
638.402
&45.384
£51.410
£73.375
£88.406
729.403

Data through August 12, 1987

Days Cumulative Liters Remarks

Used
For
Calc.

0.000
0.000

0.000
1.000

16.845
5.017
7.979
7.014

19.979

63.066
7.938

11.996
7.000
7.028

13.972
7.021

O W -a 0N 00 N OV 0
(=)
W
~

£~ 2 N
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0.00
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Day

0.000 Room L2 excavated 4/22/84 to 4/25/84.

0.000 Hole L2€25, a 5" overcore of a previously grouted
hole, drilled at this location. Brine blew into
hole L2C29, 4 ft. to the north.

0.000 Approximate date hole L2C03 drilled, a 16"
overcore of L2C25.

0.000 First time collected. Brine enters through
fracture, connects to L2€29, 4 ft. north.

0.014

0.002
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Location

NG252

NG252
NG252

NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NGZ2S2
NG252
NG252
NG252
NG252
NG252
NG25¢2
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
G252
G252
NG252
iGe5e
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252

NG252
NG252
1G252
HG252
NG252
NG252
NG252
NG252

NG252
MG252
NG252
NG252
NG252
NG252
NG252
16252
NG252
4G252
NGZ52

Date

03/16/83

03/20/83
03/04/84

11/721/84
11/30/84
12/19/84
12/20/84
01/08/85
02/05/85
02/14/85
02/19/85
03/07/85
03/12/85
03/20/85
03/26/85
04702/85
04/10/85
04/17/85
04/23/85
04/30/85
05/07/85
05/14/85
05/21/85
05/29/85
06/04/85
06/11/85
06/18/85
06/25/85
07/02/85
07/09/85
07/16/85
07/24/85
Q7/30/85
08/06/85
08714785
58/20/85
08/28/85
09/C4/85
25/10/85
39/17/85
09/24/85
10/061/85
10/08/85
*0/15/85
10/23/85
10/29/85
11/05/85

11/13/85
*1721/85
11/26/85
*2/03/85
12/10/85
“2/17/85
1/03/86
51/08/86

21/16/86
J1/23/86
31/31/86
22/12/86
02/19/86
C3/06/86
23/13/86
33/26/86
C4/02/86
04/08/86
C4716/86

Time Liters
Removed

pury
N

83525333

3
888848588

[=]

1
10:02
13:50
12:00
11:39
10:25
11:05%
11:12
10:00
11:50
11:35
10:47
10:00
11:00
11:30

12:20

2288822888
NIZBBRESHB

03.38
03.29
03.57
G2.58
03.28
02.96
02.83
03.01
03.45
02.90
03.06
02.82
03.34
03.50
03.46
03.43
03.83
02.79
03.05
03.48
03.15
03.11
03.17
03.04
02.68
02.58
03.1%
03.34
02.64
02.93
02.64
02.16

02.72
0z.88
02.28
02.45
02.34
32.73
04.03
C3.00

€3.90
C2.84
02,54
02.87
02.85
04.10
02.78
03.50
02.67
02.00
02.52
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BSEP DATA FOR HOLE NG252

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days

Since
1/01/85

376.
124.
329.
336.
343,
350,
3867,
372.

380.
287.
295,
407,
414,
429,
436.
449,
456.
462.
47Q.

428
431
L34
462
449
457
448

238,

403

448
493
bhd
564
570
594
438
444

424
431
531
679
503
458
438
434
424
427
£21

Data through August 12, 1987

Days Cumulative Liters Remarks
Liters
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Used
for
Calc.
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149.
152,
154,
157.
159.

166.
149.
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176.
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188.
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197.
199.
202.
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Vest side of SPOV Test Room 2 excavated. (Room
excavated 3/09/83 to 3/20/83).

Approximate date downhole drilled.

Overcored non-functional stress meter with 6" hole

(to 1.5 ft.).
Brine 7" below west edge of collar. Cleaned hole.

Installed PYC casing for BSEP observations.
Partial removal. First time collected.

Pumped dry. Inflow rate about 2 cc/hr.

Pumped dry.

Gas bubbles observed rising through brine in hole.

Brine degassing in collecting container,

Brine affervesces.
Brine effervesces.

10 days after brine was removed from 36" hcle in
SPDV Test Room 5.

Partiai removaiL ontiy.
High voiume of trine que (0 only partial removal

on 1/03/86.



Location

NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252
NG252

46252
NG25¢2

NG252
NG252
NG252
HG252
NG252

Date Time Liters
Removed

04/24/86 10:40 01.93
04/30/86 11:20 02.10
05/06/86 10:45 01.80
05/13/86 11:35 01.33
05/20/86 11:25 01.22
05/27/86 16:10 01.60
06/03/86 10:45 01.49
06/10/86 11:45 02.18
06/17/86 11:21 02.65
06/24/86 11:15 01.77
07/01/86 14:20 01.80
07/08/86 10:55 01.50
07/16/86 11:00 01.88
07/22/86 10:22 01.94
07/29/86 10:55 02.16
08/05/86 11:33 01.92
08/12/86 10:50 01.90
08/19/86 11:45 01.82
08/26/86 11:05 01.85
09/04/86 11:00 02.15
09/09/86 09:12 01.85
09/16/86 10:27 01.81
09/23/86 10:30 01.65
10/01/86 12:30 02.67
10/08/86 11:30 01.61
10/14/86 12:10 01.72
11/05/86 11:57 3.45
11/20/86 12:40 03.93
12/30/86 01:13 03.54
01/06/87 13:00 02.38
01/12/87 12:15 06.81
02/03/87 09:15 03.93
03/06/87 13:35 4.2
04/22/87 09:17 4.83
05/07/87 11:59 4.24

06/17/87 14:10 4.63
06730787 10:20 4.4

07/16/87 10:50 3.77
J7/23/87 09:35 2.32
07/29/87 09:54 2.07
08/Q7/87 09:00 1.89
08/12/87 10:00 1.28
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BSEP DATA FOR HOLE NG252

WIPP BRINE SAMPLING AND EVALUATION PROGRAM

Days
Since
1/01/85

478.444
484.472
490.448
497.483
504.476
511.674
518.448
525.490
532.473
539.469
546.597
553.455
561.458
567.432
574.455
581.481
588.451
595.490
602.462
611.458
616.383
623.435
630.438
638.521
645.479
651.507
673.498

728.051
735.542
741.510
763.385
794,566
841.387
856.499

897.5
910.431

526.451
533.399
939.413
948.375
§53.417

Data through August 12, 1987

Days Cumulative Liters Remarks

Used

Liters

For} Collected

Calc.

6.993

15.112

O

841

.020
.548
014
.962
.042

VIooon O On

204.26
206.36
208.16
209.49
210.7M
212.31
213.80
215.98
218.63
220.40
222.20
223.70
225.58
227.52
229.68
231.60
233.50
235.32
237.17
239.32
20177
242.98
244,63
247.30
248.9N
250.63
254.08
258.01
261.55
263.93
270.74
274.67
278.87
283.70
287.94

292.57
296.67

200.44
302.76
304.83
306.72
308.00

per
Day

0.244
0.348
0.301
0.189
0.174
0.222
0.220
0.310
0.379
0.253
0.253
0.219
0.235
0.325
0.308
0.273

Low liters/day values for some periods between
11/05/86 ana 6/146/87 may te the result in part of
the (ong time between coilections.

Scme orine Left 1n hole, no catc.

Calculation usea B.73 Lliters 1n 53.932 days
{6/17/B7 and 6/30/87).
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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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FIGURE B-2. AlX02 Inflow Rates
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DH42 Inflow Rates
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{Liters,/uayj

HaLud ratt

0.2

0.1

0.08

J.06

0.04

§.02

SIMPLE ELEVEN-POINT MOVING AVERAGE

OH215

ATTACHMENT B
Page 16 of 21

b g e b s d v s o e bv e b b e b bl

4

FIGURE B-15.

00 500

DAYS SINCE 01/01/8S

DH215 Inflow Rates




INFLOW RATE (Liters/Day)

0.2

0.08

0.06

0.04

0.02

SIMPLE ELEVEN-POINT MOVING AVERAGE

162014

ATTACHMERT B

Page 17 of 21

l T T T T T T T I T T T ' 1 I |
L T aed
- -
e T T T T P R —
- -
b o
- o
T T e T T T —
- -
. -
T T T T T T T S S R —

........................................................

FIGURE B-16.

DAYS SINCE 01/01/8S

IG201 Inflcw Rates

L -
L. o
C l . . ﬂ
I T
b ¢ e e s e e e e e e e e e e e e e e e e e e e e e f _‘:
. o
% ) 4
- -
- : 4
. .z
. . .
L R 1 z ¢!

0 200 400 600 BGO 1000



R I A 7 W | S (S S e L D ¥

0.2

0.4

g.08a

0.08

0.04

9.02

SIMPLE ELEVEN-POINT MOVING AVERAGE

16202

ATTACHMENT B

Page 18 of 21

ll11]]T_lrll||lllllll]ﬁfllll]lllllll]llll

.......................................................

.......................................................

........................................................

DAYS SINCE 04/01/85

FIGURE B-17.

1G202 Inflow Rates



INFLOW RATE [Liters/Day)

0.2

0.8

0.4

0.08

0.06

0.04

0.02

ATTACHMENT B
Page 19 of 21

L1X00

SIMPLE ELEVEN-POINT MOVING AVERAGE

ITITIII[I‘I’!I'II‘IIIIII
- -
- ]
- o
- "1
- -
e v e e e e e e e e s e R _4
- _4
- T -
iy . o4
Lo : J
L : 4
- . - -~

Poe e e e e e e e e e e e e e e e et e e e e e e e e e Te e - e e e e e e I‘
[li!Ll!I!]ll!l ll 'II—-‘
0 200 400 600 800 1000

DAYS SINCE 04/01/85

FIGURE B-18. L1X00 Inflow Rates
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FIGURE B-19.
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